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A STUDY ON INVESTIGATION OF THE INHIBITION EFFECTS OF SOME 

IMPORTANT COMPOUNDS IN GREEN TEA ON CD36 AND LDL IN 

ATHEROSCLEROSIS USING CHEMICAL COMPUTATION METHOD  

 

Assoc ate Professor, Fa k Gºkalp 

Kērēkkale Un vers ty,  ORCID ID: 0000-0003-4363-3839 

 

Green tea s the most recommended beverage to consume. One of the most mportant act ve 

polyphenols of th s plant s (-)-Ep catech n gallate (ECG) and ts effects on card ovascular 

d seases are be ng nvest gated. Structures formed by part al ox dat on of low-dens ty 

l poprote ns (LDL) n the arter al wall are thought to contr bute to the format on of 

atherosclerot c les ons, and CD36 has an mportant role n the b nd ng of these ox d zed 

l poprote ns. The nteract on of these receptors dent f ed n th s study and some act ve l gands 

n tea was determ ned by dock ng, a chem cal calculat on method, and the nteract on po nts 

were determ ned. 

 

Keywords: Green tea, LDL, CD36, dock ng 

 

1.Introduct on 

A study has shown that atheroscleros s may occur as a result of cross-over between genes encod ng the 

LDL receptor. (1). Another study found that tea catech ns may protect aga nst atheroscleros s (2). It was 

concluded that the polyphenols found n green tea can nh b t smooth muscle cell prol ferat on and 

therefore funct on to prevent the development of atheroscleros s (3). 

 

In a study conducted by Chen et al., t was stated that copper could reduce l p d ntake by reduc ng the 

express on of LDL and thrombospond n receptor (CD36) nduced by copper (4). There are suggest ons 

that green tea consumpt on may prevent the progress on of coronary atheroscleros s. (5). Na to, Y., & 

Yosh kawa found that green tea consumpt on s assoc ated w th a reduced r sk of card ovascular d sease. 

(6). It has been stated that ep gallocatech n-3-gallate, one of the polyphenols n green tea, can ncrease 

the stab l ty of atherosclerot c plaques (7). 

 

In th s study, the nteract on of some natural act ve substances n green tea, hav ng an mportant role n 

nh b t ng   CD36 AND LDL hav ng the funct on n the emergence of atheroscleros s, one of the ma n 

causes of card ovascular d sorders has been  nvest gated by us ng dock ng, a chem cal calculat on 

method. 
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2.Mater als and Method 

In th s study, the nteract on of the natural compounds determ ned n green tea  w th CD36 and LDL 

receptors as l gands was calculated us ng the chem cal calculat on method dock ng (8-11). The data obta ned by 

th s method cannot replace exper mental stud es, but t helps us understand the mechan sm of nh b t on of CD36 and LDL receptor and ts nteract on 

w th l gands. However, the detect on of nteract on po nts and poss ble ntermolecular bonds s mportant n eluc dat ng the mechan sm. 

 

3.Results and D scuss ons 

The docking scores and Ki related to the interaction of the important active ingredients in  green tea as 

ligands, for inhibiting CD36 receptors  are given in Table 1 (8-11). 

 

Table 1. The interaction of important active substances in in  green tea as ligands, for inhibiting CD36 

receptors 
 

Dock ng scores of L gands / 

Reseptºr (CD36) 
Free Energy of Binding 

(kcal/mol) 
Inhibition Constant, Ki  

Epicatechin  -4.08 1.02 mM 

Epigallocatechin  -3.90 1.37 mM 
Epigallocatechin gallate  -4.21   817.60 uM   
Atorvastatin  -4.67  380.24uM 

 

 

In Table 1, when the interactions of the ligands determined according to docking scores and Ki values 

with CD36 receptor are listed from largest to smallest; Atorvastatin > Ep gallocatech n gallate  > 

Ep catech n > Ep gallocatech n. 
 

The docking scores and Ki related to the interaction of the important active ingredients in  green tea as 

ligands, for inhibiting LDL receptors  are given in Table 2 (8-11). 

 

Table 2. The docking scores and Ki related to the interaction of the important active ingredients in  

green tea as ligands, for inhibiting LDL receptors 
Dock ng scores of L gands / 

Reseptºr (LDL ) 
Free Energy of Binding 

(kcal/mol) 
Inhibition Constant, Ki  

Epicatechin  -4.46  535.91      uM   
Epigallocatechin  -3.77      1.72      mM 
Epigallocatechin gallate  -4.97  227.47      uM 
Atorvastatin  -2.87      7.92      mM 

 

In Table 2, when the interactions of the ligands determined according to docking scores and Ki values 

with LDL receptor are listed from largest to smallest;  Ep gallocatech n gallate  > Ep catech n > 

Ep gallocatech n > Atorvastatin. 
 

As an effective drug ligand, the intermolecular bonds formed as a result of the interaction of 

Atorvastatin with LDL receptor are given in Table 3 (8-11). 

 

 

 
 



BALKAN 11TH INTERNATIONAL CONFERENCE ON APPLIED SCIENCES 
April 4 - 7, 2024 ς Skopje 

ISBN : 978-625-6283-00-8 
 

 

CONFERENCE BOOK                                               Academy Global Publishing House  3  

Table 3. Atorvastatin, as an effective drug ligand, intermolecular bonds and energy values (kcal/mol) 

formed as a result of its interaction with CD36 receptor 

  
Hydrogen bonds Polar  Cation-pi  

TRP66 (-3.6693) GLU366 (11.8011) TRP415 (-2.3906) 
 

  As an effective drug ligand, the hydrogen bond formed by the interaction of Atorvastatin with CD36 

receptor in atherosclerosis is given in Figure 1 (8-11). 

 
 

 

Figure 1. The hydrogen bond formation of Atorvastatin as an effective drug ligand with CD36 

receptor for  atherosclerosis 
 

As an effective ligand, Epigallocatechin gallate 's interaction points with CD36 receptor for 

atherosclerosis are given in Figure 2 (8-11). 
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Figure 2. Atorvastatin, as an effective drug ligand, interacts with  CD36 receptor 
 

In Figure 2, Atorvastatin's interaction points with CD36 receptor for Atherosclerosis as an effective 

drug ligand: 66: TRP87: GLN90: PRO363: ASN365: GLU366: GLU386: ARG415: TRP417: ASN. 

 

The intermolecular bonds formed as a result of the interaction of  Epigallocatechin gallate  with CD36 

receptor are given in Table 4 (8-11). 
 
Table 4. The intermolecular bonds formed as a result of the interaction of Epigallocatechin gallate   

with CD36 receptor 
hydrogen bonds polar other 
 

TYR370 (-0.6436) 
 

GLU366 (-1.0926) 
 

GLN64 (-0.6428) 
 

THR419 (-0.5496) 
 

ARG386 (-1.0601) 
 

  

ASN417 (-0.822) 
 

  

GLU365 (-0.6249) 
 

 

The hydrogen bond formation of Epigallocatechin gallate with CD36 receptor  in atherosclerosis 
are given in Figure 3 (5-8). 
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Figure 3. The hydrogen bond formation of Epigallocatechin gallate with CD36 receptor  for 

atherosclerosis 
 

 

 
As an effective ligand, Epigallocatechin gallate 's interaction points with CD36 receptor for 

atherosclerosis are given in Figure 4 (8-11). 
 

 
Figure 4. Epigallocatechin gallate 's interaction points with CD36 receptor for atherosclerosis 
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In Figure 4, Epigallocatechin gallate's interaction points with CD36 receptor for Atherosclerosis as an 

effective drug ligand: 64: GLN365: GLU366: GLU370: TYR386: ARG417: ASN419: THR. 
 

The intermolecular bonds formed as a result of the interaction of  Epigallocatechin gallate  with LDL  

receptor are given in Table 5 (8-11). 
 
 
 
 
Table 5. The intermolecular bonds formed as a result of the interaction of Epigallocatechin gallate   

with LDL  receptor 
polar other 
SER131 (-0.3624) ASN135 (-1.5009) 
SER109 (-0.1395) THR126 (-0.4693) 
GLN133 (0.1117)  

 

As an effective ligand, Epigallocatechin gallate 's interaction points with LDL receptor for 

atherosclerosis are given in Figure 5 (8-11). 
 

 

 
Figure 5. Epigallocatechin gallate 's interaction points with LDL receptor for atherosclerosis 
 

 

In Figure 5, Epigallocatechin gallate's interaction points with LDL receptor for Atherosclerosis as an 

effective drug ligand: 109: SER126: THR131: SER133: GLN135: ASN.  

Atorvastatin is a known effective drug for cardiovascular diseases. (12).  In the discovery of a new drug, 

it is important to understand the mechanism of the effect of the determined active ingredients to the 

target molecule receptors at the molecular level and the interaction points, as confirmed by similar 

studies (13-15). 
 

Conclusion  
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The selected molecules gave results very close to the act ve ngred ent n the drug n terms of the 

nteract on of the ma n act ve ngred ents n the tea, wh ch have a s gn f cant effect on CD36 and LDL 

receptors, wh ch have an mportant role n prevent ng atheroscleros s. Determ n ng the ntermolecular 

bonds and nteract on po nts of these act ve substances as l gands w th the des gnated receptors s 

mportant n eluc dat ng the nh b t on mechan sm for card ovascular d seases. 

 

Acknowledgements  

Th s study was carr ed out by Kērēkkale Un vers ty, Sc ent st Tra n ng and Infrastructure 

Establ shment and Development Project; Supported by the Publ cat ons Incent ve Support 

Project (2023/176). 

 

 

 

References  

 

1. Kaul, D., S kand, K., & Shukla, A. R. (2004). Effect of green tea polyphenols on the genes w th 

atherosclerot c potent al. Phytotherapy Research: An Internat onal Journal Devoted to 

Pharmacolog cal and Tox colog cal Evaluat on of Natural Product Der vat ves, 18(2), 177-

179. 
2. Na to, Y., & Yosh kawa, T. (2009). Green tea and heart health. Journal of card ovascular 

pharmacology, 54(5), 385-390. 

3. Kao, E. S., Tseng, T. H., Lee, H. J., Chan, K. C., & Wang, C. J. (2009). Anthocyan n extracted 

from H b scus attenuate ox d zed LDL-med ated foam cell format on nvolv ng regulat on of 

CD36 gene. Chem co-B olog cal Interact ons, 179(2-3), 212-218. 

4. Chen, M., X ao, J., El-Seed , H. R., WoŦn ak, K. S., Dagl a, M., L ttle, P. J., ... & Xu, S. (2024). 

Kaempferol and atheroscleros s: From mechan sm to med c ne. Cr t cal Rev ews n Food 

Sc ence and Nutr t on, 64(8), 2157-2175. 

5. Sasazuk , S., Kodama, H., Yosh masu, K., L u, Y., Wash o, M., Tanaka, K., ... & Takesh ta, A. 

(2000). Relat on between green tea consumpt on and the sever ty of coronary atheroscleros s 

among Japanese men and women. Annals of Ep dem ology, 10(6), 401-408. 

6. Na to, Y., & Yosh kawa, T. (2009). Green tea and heart health. Journal of card ovascular 

pharmacology, 54(5), 385-390. 
7. Chen, B., L , Y. F., Fang, Z., Ca , W. Y., T an, Z. Q., L , D., & Wang, Z. M. (2024). 

Ep gallocatech n-3-gallate protects seps sК nduced myocard al dysfunct on by nh b t ng the 

nuclear factor-éB s gnal ng pathway. Hel yon. 

8. B kad , Z., & Haza , E. (2009). Appl cat on of the PM6 sem-emp r cal method to model ng 

prote ns enhances dock ng accuracy of AutoDock. Journal of chem nformatcs, 1, 1-16. 

9. Huey, R., Morr s, G. M., Olson, A. J., & Goodsell, D. S. (2007). A sem emp r cal free energy 

force f eld w th chargeКbased desolvat on. Journal of computat onal chem stry, 28(6), 1145-

1152. 
10. . B kad , Z., Demko, L., & Haza , E. (2007). Funct onal and structural character zat on of a 

prote n based on analys s of ts hydrogen bond ng network by hydrogen bond ng plot. Arch ves 

of B ochem stry and B ophys cs, 461(2), 225-234. 
11. McDonald, I. K., & Thornton, J. M. (1994). Sat sfy ng hydrogen bond ng potent al n prote ns. 

Journal of molecular b ology, 238(5), 777-793. 

12. Black, D. M., Bakker-Arkema, R. G., & Nawrock , J. W. (1998). An overv ew of the cl n cal 

safety prof le of atorvastat n (l p tor), a new HMG-CoA reductase nh b tor . Arch ves of 

nternal med c ne, 158(6), 577-584. 

13. Karakaya, M. F., Gºkalp, F., Sener, E., & Korkmaz, O. T. (2023). Invest gat on of the 

Pharmacok net c Propert es and Theoret cal Chem cal Act v t es of 7, 8-D hydroxyflavone and 

4'-D methylam no-7, 8-D hydroxyflavone. Current Pharmaceut cal Analys s, 19(4), 317-323.   



BALKAN 11TH INTERNATIONAL CONFERENCE ON APPLIED SCIENCES 
April 4 - 7, 2024 ς Skopje 

ISBN : 978-625-6283-00-8 
 

 

CONFERENCE BOOK                                               Academy Global Publishing House  8  

14. Gºkalp, F. (2024). An nvest gat on nto the usage of black cum n der vat ves aga nst cancer 

and COVID-19 as the nature med c ne. Journal of B omolecular Structure and Dynam cs, 1-8. 
15. Gºkalp, F. (2020). The nh b t on effect of natural food supplement act ve ngred ents on TP63 

carc noma cell. Med cal Oncology, 37(12), 120. 



BALKAN 11TH INTERNATIONAL CONFERENCE ON APPLIED SCIENCES 
April 4 - 7, 2024 ς Skopje 

ISBN : 978-625-6283-00-8 
 

 

CONFERENCE BOOK                                               Academy Global Publishing House  9  

THE INVESTIGATION OF THE INHIBITION EFFECTS OF THE MAIN 

EFFECTIVE COMPOUNDS IN ARONIA (ARONIA MELANOCA RPA) FOR  HMG-

COA REDUCTASE IN ATHEROSCLEROSIS  

 

Assoc ate Professor, Fa k Gºkalp 

Kērēkkale Un vers ty,  ORCID ID: 0000-0003-4363-3839 

 

 

ABSTRACT  

 

Aron a s a plant that conta ns many b oact ve compounds, espec ally polyphenol compounds 

n ts leaves and fru ts, and ts cult vat on has been g ven mportance recently. Th s plant has 

become w dely used due to ts many effects such as ant ox dant, ant v ral, ant d abetes, 

ant cancer and ant atherosclerot c. The natural act ve ngred ents t conta ns, the polyphenols 

(hydroxyc nnam c ac d, flavanols, and anthocyan n) n th s plant, wh ch are effect ve aga nst 

atheroscleros s, wh ch causes heart attacks on the r se today, are mportant compounds that 

need to be nvest gated. In th s study, the nteract ons of these act ve compounds as l gands 

w th HMG-CoA reductase, an mportant receptor n lower ng cholesterol, wh ch s one of the 

causes of atheroscleros s n card ovascular d seases, were nvest gated us ng dock ng, a 

computat onal chem stry method. In add ton, ts nteract ons w th these receptors were 

exam ned by compar ng them w th Atorvastat n, wh ch s used effect vely n lower ng 

cholesterol. The results obta ned here are of great mportance n terms of prevent ng waste of 

t me and mater al by gu d ng exper mental and cl n cal stud es. 

 

Keywords: Aron a, atorvastat n hydroxyc nnam c ac d, flavanols, anthocyan n, dock ng 

 

 

Introduct on 

It has been determ ned that blackcurrant Aron a melanocarpa shows l p d-lower ng act v ty (1).  

(HMG-CoA) reductase has an mportant role as the rate-l m t ng enzyme n cholesterol 

b osynthes s (2). Atheroscleros s s an nflammatory d sease nvolv ng d lat on of the arter es, 

wh ch can be a major cause of card ovascular d sease (CVD) and stroke (3). 
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HMG-CoA reductase s an mportant enzyme as a rate l m ter of the cholesterol synthes s 

pathway (4). An HMG-CoA reductase nh b tor may be capable of revers ng cholesterol d et-

nduced atheroscleros s (5). 

 

In th s study,  the nteract on of some natural act ve substances n tea, wh ch have an mportant 

role n nh b t ng HMG-CoA reductase, wh ch has a funct on n the emergence of 

atheroscleros s, one of the ma n causes of card ovascular d sorders, w th th s enzyme was 

nvest gated us ng dock ng, a chem cal calculat on method. 

 

Mater als and Method 

 

In th s study, the nteract on of the natural compounds determ ned n aron a w th the HMG-

CoA reductase receptor as l gands was calculated us ng the chem cal calculat on method 

dock ng (6-9). The data obta ned by th s method cannot replace exper mental stud es, but t 

helps us understand the mechan sm of nh b t on of the HMG-CoA reductase receptor and ts 

nteract on w th l gands, wh ch are selected compounds. However, the detect on of nteract on 

po nts and possble ntermolecular bonds s mportant n eluc dat ng the mechan sm. 

 

Results and D scuss ons 

 

The docking scores and Ki related to the interaction of the important active ingredients in  

aronia as ligands, for inhibiting the HMG-CoA reductase enzyme in atherosclerosis related to 

high cholesterol from cardiovascular diseases  are given in Table 1 (6-9). 

 

 

Table 1. The interaction of important active substances in aronia as ligands, with HMG-CoA reductase 

receptor as ligands 
 
Dock ng scores of L gands / 

Reseptºr (HMG-CoA) 
Free Energy of Binding 

(kcal/mol) 
Inhibition Constant, Ki  

Antos yan n -4.61 417.05    uM   
Hydroxycinnamic acid -3.60 2.28        mM 
Atorvastatin  -4.63 403.95   uM 

 
 
In Table 1, when the interactions of the ligands determined according to docking scores and Ki 

values with the HMG-CoA receptor are listed from largest to smallest; Atorvastatin > 
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Antosiyanin  > Hydroxycinnamic acid. As an effective drug ligand, the intermolecular bonds 

formed as a result of the interaction of Atorvastatin with HMG-CoA receptor, which has 

important roles in atherosclerosis, are given in Table 2 (6-9). 
 

Table 2. Atorvastatin, as an effective drug ligand, intermolecular bonds and energy values (kcal/mol) 

formed as a result of its interaction with HMG-CoA receptor 

  
hydrogen bonds Hydrophobic 

 

 
LEU361 (-0.6409) 

 
TYR94 (-2.346)  

  
PHE93 (-0.9974)  

 

  
As an effective drug ligand, the hydrogen bond formed by the interaction of Atorvastatin with 

the HMG-CoA receptor in atherosclerosis is given in Figure 1 (6-9). 

  

 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

  
 

 
Figure 1. The hydrogen bond formation of Atorvastatin as an effective drug ligand as a result 

of its interaction with HMG-CoA receptor in atherosclerosis 
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As an effective drug ligand, Atorvastatin's interaction points with  HMG-CoA receptor in 

atherosclerosis are given in Figure 2 (6-9). 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
  
 
Figure 2. Atorvastatin, as an effective drug ligand, interacts with  HMG-CoA receptor 
 
 
 
In F gure 2, Atorvastat n's nteract on po nts w th HMG-CoA receptor n Atheroscleros s as an 

effect ve drug l gand: 93: PHE94: TYR361: LEU. 

 

The ntermolecular bonds formed as a result of the nteract on of Antos yan n w th HMG-CoA 

receptor are g ven n Table 3 (6-9). 

 
Table 3. The intermolecular bonds formed as a result of the interaction of Antosiyanin with HMG-

CoA receptor 
hydrophobic 
TYR94 (-1.5962) 
PHE93 (-1.0394) 
LEU361 (-0.3909) 

 
 
 
 

As an effective drug ligand, Antosiyanin's interaction points with HMG-CoA receptor  are given 

in Figure 3 (6-9). 
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Figure 3. Antosiyanin, as an effective drug ligand, interacts with HMG-CoA receptor in 

atherosclerosis 
 

 

 

 
In Figure 3, Antosiyanin's interaction points with the HMG-CoA receptor : 93: PHE94: 

TYR361: LEU.  

 

The intermolecular bonds formed as a result of the interaction of Hydroxycinnamic acid with 

HMG-CoA receptor  are given in Table 4 (6-9). 

 

Table 4. The intermolecular bonds formed as a result of the interaction of Hydroxycinnamic acid 

with HMG-CoA receptor 

hydrogen bonds hydrophobic 

 

LYS372 (0.401) 
 

PHE93 (-0.9969)  

 
 
 
 

The hydrogen bond formed by the nteract on of  Hydroxycinnamic acid w th the HMG-CoA 

receptor F gure 4 (6-9). 
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Figure 4. The hydrogen bond formation of  Hydroxycinnamic acid A ligand as a result of its 

interaction with HMG-CoA receptor in atherosclerosis 
 
 

As an effective drug ligand, Hydroxycinnamic acid's interaction points with the HMG-CoA 

receptor in atherosclerosis are given in Figure 5 (6-9). 
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Figure 5. The interaction points of Hydroxycinnamic acid as a ligand with the HMG-CoA receptor in 

atherosclerosis 
 

In Figure 5, Hydroxycinnamic acid's interaction points with HMG-CoA receptor in 

atherosclerosis as a  ligand: 93: PHE372: LYS. Atorvastatin is a known effective HMG-CoA 

reductase inhibitor. (10). Aronia (Aronia melanocarpa), a plant belonging to the Rosacea 

family, contains important bioactive compounds such as hydroxycinnamic acid, flavanols and 

anthocyanin (11-13).In the discovery of a new drug, it is important to determine the bonds and 

interactions that may occur at the molecular level in order to understand the mechanism of 

action of the determined active substances as ligands on the enzyme or target molecule 

receptors, and this has been confirmed by studies conducted on this subject (15-17). 
 
 

Conclusion  

 

The molecules I chose gave results very close to the active drug substance in terms of enzyme 

receptors and intermolecular bonds and interaction points of the main active ingredients in 

Aronia Melanocarpa, which have a significant effect on the inhibition of the HMG-CoA 

reductase enzyme. The data obtained here is important in terms of preventing waste of time 

and material, as well as guiding experimental and clinical studies. 
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Abstract  

The efficient removal of phenolic compounds from wastewater generated by pistachio 

processing industries poses a significant environmental challenge. In this study, we 

investigated the optimization of phenolic compound removal (dephenolisation) using 

persulfate oxidation, employing a Response Surface Methodology (RSM) approach. Persulfate 

oxidation was chosen due to its high reactivity and potential for degrading hazardous organic 

pollutants. Through systematic variations of persulfate dosage, temperature, and treatment 

time, we aimed to determine the optimal conditions for maximizing dephenolisation efficiency. 

The results were analyzed using RSM to develop a predictive model for the persulfate oxidation 

process. The highest dephenolisation, achieving 98.6%, was attained under optimal conditions: 

85 mM of persulfate at 363 K for 55 minutes, with a predicted response value of 100.56%. 

ANOVA analysis underscored the reliability and precision of the CCD model, revealing 

significant F and p values of 65.36 and <0.0001, respectively. Additionally, the R² and adjusted 

R² values, calculated as 0.9833 and 0.9682, respectively, affirm the robustness and accuracy of 

the CCD model in predicting and optimizing the dephenolisation process. Our findings not 

only provide insights into the factors influencing persulfate oxidation performance in complex 

industrial effluents but also contribute to the development of effective treatment strategies for 

pistachio plant wastewater. This research represents a step towards sustainable management 

practices in the pistachio processing industry and offers implications for similar agro-industrial 

sectors facing wastewater treatment challenges. 

Keywords: Phenolic compounds, pistachio wastewater, advanced oxidation process, RSM. 

Introduction  

Pistachio processing industries generate substantial volumes of wastewater laden with phenolic 

compounds, presenting a significant environmental challenge [1,2]. Phenolic compounds are 

notorious for their recalcitrance and toxicity, posing a threat to aquatic ecosystems and human 

health if not properly treated [2-4]. So far, various physicochemical and biological methods 

have been documented for treating industrial wastewater. These include flotation, 

coagulation/flocculation, electrocoagulation, precipitation, oxidation, evaporation, solvent 

extraction, membrane filtration, adsorption, ion exchange, and biodegradation [1,5]. 

Conventional treatment methods often fail to achieve adequate removal efficiencies, 

necessitating the exploration of advanced oxidation processes (AOPs) as promising 

alternatives. 

https://orcid.org/0000-0002-6289-7939
https://orcid.org/0000-0002-4009-4174
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Nevertheless, persulfate oxidation has emerged as a promising technique for dephenolisation 

due to its high reactivity and versatility among various AOPs. Persulfate (S2O8
2-) can 

effectively oxidize a wide range of organic pollutants, including phenolic compounds, under 

suitable reaction conditions in which sulfate radicals (SO4Å-) and hydroxyl radicals (·OH) are 

formed [6-8]. However, the efficiency of persulfate oxidation is influenced by several factors 

such as pH, persulfate dosage, temperature, and the presence of co-existing ions. 

In this study, we aimed to optimize the removal of phenolic compounds from pistachio plant 

wastewater (PPW) using persulfate oxidation through the RSM approach. RSM is a statistical 

technique that enables the investigation of complex interactions among multiple variables to 

determine the optimal conditions for a desired response [9]. By systematically varying the 

influencing factors within predetermined ranges and analyzing their effects on dephenolisation 

efficiency, we aimed to develop a predictive model for optimizing the persulfate oxidation 

process. This paper presents a comprehensive investigation into the optimization of persulfate 

oxidation for dephenolisation from pistachio plant wastewater. The research not only 

contributes to the development of an effective treatment strategy for pistachio processing 

wastewater but also advances the understanding of the factors influencing persulfate oxidation 

performance in complex industrial effluents. Ultimately, the findings of this study hold 

significant implications for the sustainable management of wastewater generated by the 

pistachio processing industry and other similar agro-industrial sectors. 

Materials and Methods  

PPW was obtained from a local pistachio processing plant in Gaziantep-Türkiye. K2S2O8 was 

obtained from Merck (Darmstadt, Germany). Folin-Ciocalteuôs phenol reagent and Gallic acid 

(GA) were supplied from Sigma-Aldrich (St. Louis, MO). Anhydrous Na2CO3 was purchased 

from Fluka (USA). N2 gas supplied by Linde Gas (Turkey) was used to pressurize the rector. 

Millipore Milli -Q Advantage A10 was used to provide ultra-pure water (18 Mɋ.cm at 25 ÜC). 

The total polyphenolic concentration of the samples was analyzed using a UV-Vis 

spectrophotometer (DLAB SP-UV1100). 

We utilized a homemade stainless steel reactor system, which was shown in our previous work, 

for conducting degradation experiments [6]. Each degradation experiment employed 150 mL 

of 1/10 times diluted stock PWW solution. The experiments were conducted in triplicate, with 

three levels of each independent variable: temperature (323 K, 343 K, and 363 K), treatment 

time (15, 35, and 55 min), and persulfate concentration, Cps (25 mM,  55 Mm and 85mM), as 

outlined in Table 1. The initial pressure was maintained at 30 bar using nitrogen at each 

experiment. 

The Folin-Ciocalteuôs method, slightly modified from the previous reports, was employed to 

determine the total phenolic content of both stock solutions and treated samples [10, 11]. In 

this method, 1 mL of Folin-Ciocalteuôs phenol reagent was mixed with 1 mL of the sample 

solution in a test tube, followed by incubation in the dark for 5 minutes. Subsequently, 2 mL 

of an aqueous Na2CO3 solution, prepared by dissolving 200 g of solid Na2CO3 in 1 liter of 

distilled water, was added to the mixture. After shaking, the volume was adjusted to 6 mL by 

adding 2 mL of ultrapure water. The resulting blue color of the mixture was 

spectrophotometrically measured after 30 minutes of incubation in the dark at 714 nm. The 

concentration of total phenolic content in all samples was determined using a UV 

spectrophotometer and expressed as milligrams of gallic acid equivalents (mg GAE/L) by 

employing a standard curve (r2=0.9984). The removal efficiency of total phenolic content, or 

dephenolisation efficiency (DPE), was expressed as a percentage using Eq. 1. 
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DPE, % = i f i[( ) / ( )]C C C- ×100           (1) 

In Eq. 1, the terms Ci and Cf represent the total phenolic content of the stock and treated sample, 

respectively. 

 

Table 1. The levels and codes of experimental parameters in Central Composite Design (CCD). 

Factors Independent Variables 

 

Coded Levels 

 

x1 Concentration of K2S2O8, mM 4.55 25 55 85 105.45 

x2 Temperature, °C 309.36* 323 343 363 376.64**  

x3 Treatment time, min 1.36 15 35 55 68.64 

* and ** : Approximate values of 309 K and 377 K were applied, respectively.  

In the CCD model, the experimental factors, specifically the concentration of K2S2O8 (Cps), 

temperature, and treatment time, were denoted as x1, x2, and x3, respectively. 

 

Results and Discussion 

Table 2 presents the experimental and predicted dephenolisation percentages (%) and residual 

values acquired through the persulfate-based degradation method. Within the 20 experiments 

conducted in the CCD design, the highest dephenolisation efficiency of 98.6% was achieved 

in run 14, employing 85 mM Cps, 363 K, and 55 minutes, while the lowest efficiency of 45.5% 

was observed in run 6, utilizing 4.55 mM Cps, 343 K, and 35 minutes. Besides, the predicted 

dephenolisation efficiencies obtained in runs 14 and 6 were 100.56 and 45.79. Although the 

residual values generally indicate a close correspondence between the experimental and 

theoretical values, the largest disparity was observed in run 8, where the residual value reached 

0.14. 

Table 2. Experimental and predicted dephenolisation values (%) acquired through the 

persulfate-based degradation method. 

Runs 
x1 

(mM) 

x2 

(K)  

x3 

(min) 

Dephenolisation (%) 

Exp. Pre. Res. 

1 55 343 35 88.7 86.20 2.50 

2 55 309.36 35 60.8 63.39 -2.59 

3 85 363 15 96.4 94.34 2.06 

4 55 343 35 82.9 86.20 -3.30 

5 55 343 35 89.1 86.20 2.90 
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Exp.: Experimental; Pre.: Predicted; Res.: Residual 

Regression equations offer a straightforward means to predict process responses and fine-tune 

the levels of experimental parameters for desired outcomes. Eq. 2 presents the quadratic 

equation of the applied CCD model, where Y represents the response, specifically the 

dephenolisation percentage. In this equation, x1 exhibits a greater influence on the response 

compared to the other terms with a coefficient of 14.64 and the other most effective terms are 

x3 and x2 with coefficients of 10.76 and 8.63, respectively. 

2 2 2

1 2 3 1 2 1 3 2 3 1 2 314.64 8.63 10.76 1.54 5.39 2.26 5.58 2.93 5.05   86.20x x x x x x xY x x x x x+ + + + - - - - -= +  (2) 

The accuracy of a utilized process is crucial as it reflects the reliability of the model. The 

ANOVA analysis of the applied CCD model was assessed using Fisher's test (F-test), lack of 

fit test, and probability test (p-value), and the results are summarized in Table 3. The validity 

of the model, or in other words, its significance, can be inferred from the F-value of 65.36 and 

a p-value of <0.0001. Additionally, since p-values below 0.05 signify significant model terms, 

it can be inferred that x1, x2, x3, x1x2, x1x3, x1
2, x2

2and x3
2 are also significant model terms. 

 

The lack of fit test evaluates how residual error compares to pure error observed at replicated 

design points. When residual error significantly surpasses pure error, it implies the existence 

of residual elements that might be addressed by adopting a more appropriate model. 

Furthermore, an undesirable lack of fit is indicated by a model with significance (p Ò 0.10), 

ideally seeking insignificance. A good model would produce a non-significant p-value. 

Usually, a threshold of p-value > 0.10 indicates an insignificant lack of fit.  

In this investigation, a Lack of Fit F value of 3.04 indicates insignificance in comparison to the 

pure error. There is a 12.42% chance that a Lack of Fit F value of this magnitude could arise 

solely due to random variability. A lack of significant lack of fit is advantageous as it implies 

a good fit of the model. 

 

6 4.55 343 35 45.5 45.79 -0.2886 

7 25 363 55 76.9 78.98 -2.08 

8 85 323 55 84.6 84.74 -0.1443 

9 85 323 15 72.7 69.47 3.23 

10 55 343 35 86.4 86.20 0.1965 

11 55 343 68.64 93.6 90.01 3.59 

12 105.45 343 35 93.7 95.04 -1.34 

13 25 363 15 52.5 51.21 1.29 

14 85 363 55 98.6 100.56 -1.96 

15 25 323 55 68.4 69.31 -0.9105 

16 55 343 35 84.8 86.20 -1.40 

17 55 343 1.36 48.6 53.81 -5.21 

18 55 343 35 85.6 86.20 -0.6035 

19 25 323 15 35.6 32.49 3.11 

20 55 376.64 35 93.4 92.44 0.9645 
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Tablo 3.  ANOVA results of the CCD design.  

 

 

 

 

 

 

 

 

 

 

 

 

df: Degree of freedom. 

 

The CCD model's regress on coeff c ents for dephenolisation process are deta led n Table 4. 

The R2 (0.9833) and Pred cted R2 (0.9682) are n reasonably close agreement, w th a very 

m nor d fference between them, less than 0.2. Furthermore, adequate prec s on, nd cat ng the 

rel ab l ty of the regress on model n pred ct ng responses w th n a spec f c range of 

exper mental condt ons, s a cr t cal aspect. It demonstrates how accurately the model can 

est mate the true relat onsh p between the var ables under study. A rat o exceed ng 4 suggests 

suff c ent model d scr m nat on, nd cat ng the model's ab l ty to d st ngu sh between d fferent 

exper mental cond t ons effect vely. In the CCD model employed here, ach ev ng an adequate 

prec s on value of 28.6970 underscores ts rel ab l ty n pred ct ng responses w th n the 

spec f ed range of cond t ons. Consequently, th s model can effect vely gu de dec s ons w th n 

the des gn realm. 

 

Tablo 4. Regress on and correlat on coeff c ents of the CCD model.   

Std. Dev. 3.35 R2 0.9833 

Mean 76.94 Adjusted R² 0.9682 

C.V. % 4.36 Predicted R² 0.8985 

PRESS 683.32 Adeq. precision 28.6970 

Adeq. precision: Adequate precision 

 

Source 

CCD model of  dephenolisation 

Sum of 

squares 
df 

Mean 

Square 

F  

value 

p-value 

prob > F 

Model 6620.65 9 735.63 65.36 < 0.0001 

x1 2927.83 1 2927.83 260.12 < 0.0001 

x2  1018.29 1 1018.29 90.47 < 0.0001 

x3  1581.87 1 1581.87 140.54 < 0.0001 

x1x2 18.91 1 18.91 1.68 0.2240 

x1x3  232.20 1 232.20 20.63 0.0011 

x2x3  40.95 1 40.95 3.64 0.0856 

x1
2 449.15 1 449.15 39.90 < 0.0001 

x2
2  123.81 1 123.81 11.00 0.0078 

x3
2
  367.87 1 367.87 32.68 0.0002 

Residual 112.56 10 11.26 - - 

Lack of 

Fit  
84.66 5 16.93 3.04 0.1242 

Pure 

Error  
27.89 5 5.58 - - 

Cor Total 6733.21 19 - - - 

https://www.sciencedirect.com/topics/social-sciences/analysis-of-variance
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Figure 1. Correlat on between actual and pred cted values of the CCD model 

 

Figure 1 depicts the alignment between actual and predicted values of the CCD model, 

analyzing their distribution along the 45-degree line to assess normality. A closer alignment of 

experimental points with this line indicates a stronger performance of the model. Therefore, 

the exact alignment and uniformity of points observed in the CYM model outcomes serve as 

strong indicators of agreement between actual and predicted responses. Moreover, the inclusion 

of R², adjusted R², and predicted R² values in Table 4 provides further evidence supporting the 

consistency between experimental and predicted values, thereby strengthening the overall 

concordance. 
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Figure 2. Residuals versus experimental runs in the CCD model. 

 

In Figure 2, a plot of residuals against the test points in the applied design model is depicted. 

The plot within this model shows that the points are confined within the range of -4 and +4, 

indicating a consistent pattern. Random scattering is apparent in the plot, and no point exceeds 

either the upper or lower control limits. However, it's crucial to note that experiment 17 of the 

applied CYM model is quite close to the lower control limit, which requires attention. 
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Figure 3. Cube plot of the CYM model 

 

Figure 3 displays the cube plot generated from the predicted responses of the CCD model. At 

the lowest levels of all variables, a dephenolisation rate of 32.49% was recorded. By 

maximizing the applied oxidant concentration, an efficiency of 69.47% can be achieved, even 

if other parameters remain unchanged. Additionally, with the highest potassium persulfate 

concentration and temperature, the efficiency increases to 94.34%, even with minimum 

processing time. 

 Figure 4(A) shows how experimental variables collectively affect dephenolization efficiency 

at a fixed run time of 40 min. The efficiency of 73.62% in 40 min processing time at 343 K 

and 30 mM oxidant concentration reaches 80.54% and 86.21%, respectively, by increasing 

the oxidant concentration to 40 mM and 50 mM under the same conditions.  

Figure 4 (B) shows the combined effects of processing time and oxidant concentration at a 

constant temperature of 353 K. Accordingly, when the oxidant concentration is 50 mM at a 

constant temperature of 353 K, increasing the processing time from 15 min to 55 min can 

increase the efficiency from 71.48% to 92.54%, while at the same temperature, in a period of 

30 min, it increases the oxidant concentration from 25 mM to 85 mM. Increasing it, can 

increase the efficiency from 64.72% to 98.24%. 

Similarly, Figure 4 (C) shows the effects of temperature and treatment time on the efficiency 

at a constant 60 mM oxidant concentration. Accordingly, when the oxidant concentration is 

kept constant at 60 mM, the high-efficiency zone can only be reached if the temperature and 

application time are increased above mid-range levels. 
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Figure 4. The collective impacts of (A) temperature and concentration of persulfate, (B) 

treatment time and concentration of persulfate, (C) treatment time and temperature on the 

dephenolisation removal of PPW 

 

Conclusion  

In conclusion, this study demonstrated the efficacy of persulfate oxidation using RSM in 

optimizing the removal of phenolic compounds from pistachio plant wastewater. Through 

systematic variation of key parameters including pH, persulfate dosage, temperature, and the 

presence of co-existing ions, we were able to develop a predictive model that accurately 

predicts phenolic compounds removal efficiency. Our findings highlight the importance of 

considering multiple factors and their interactions in designing efficient treatment strategies 

for complex industrial effluents. 
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The results of this study not only contribute to the body of knowledge on persulfate oxidation 

as a viable treatment method for total phenolic compound removal but also provide practical 

insights for the pistachio processing industry and similar agro-industrial sectors. By identifying 

the optimal conditions for dephenolisation removal, this research lays the foundation for the 

development of cost-effective and sustainable wastewater treatment practices. 

Moving forward, further research could explore the scalability and applicability of the 

optimized persulfate oxidation process in larger-scale treatment systems. Additionally, 

investigating the fate of intermediate products and the potential formation of harmful by-

products during persulfate oxidation could enhance our understanding of the overall treatment 

efficiency and environmental impact. 

Overall, this study underscores the importance of innovative approaches and interdisciplinary 

collaboration in addressing the environmental challenges associated with industrial wastewater 

treatment. By integrating advanced oxidation processes with statistical optimization 

techniques, we can pave the way for more efficient and sustainable solutions to mitigate 

pollution and safeguard our ecosystems. 
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ÖZET 

 

Bitkiler yaĸadēklarē ortamda ­eĸitli olumsuz ­evre ĸartlarē ile karĸē karĸēya kalmaktadēr. 

Tarēmsal alanlarda ciddi kēsētlamalara neden olan kuraklēk ise olumsuz ĸartlarēn en baĸēnda 

gelmektedir. Bu ­alēĸma, T¿rkiyeôde doĵal olarak yetiĸmeyen ancak konvansiyonel ve organik 

tarēm sistemlerinde ¿retiminin giderek artmasēndan dolayē ekonomik deĵeri y¿ksek olan ve 

ayrēca s¿s bitkisi olarak deĵerlendirilen tēbbi ada­ayēnēn (Salvia officinalis L; Lamiaceae) 

kuraklēk stresi altēnda meydana gelen fizyolojik ve biyokimyasal deĵiĸimlerini ortaya koymak 

ama­lanmēĸtēr. Kontroll¿ serada tohumdan itibaren 3 ay boyunca torf:perlit:kum (1:1:1) 

ortamēnda yetiĸtirilen bitkiler sonrasēnda 21 g¿n sulama yapēlmadan kuraklēĵa maruz 

bērakēlmēĸtēr. Kontrol ve kuraklēk bitkilerinin yaprak boyu, nisbi b¿y¿me oranē (RGR), yaprak 

nisbi su i­eriĵi (RWC), klorofil floresansē (Fv/Fm), osmotik potansiyel, lipid peroksidasyonu 

seviyesi ve hidrojen peroksit (H2O2) miktarē ºl­¿lm¿ĸt¿r. Kuraklēk stresi altēnda S. officinalis 

stres altēnda olmayan bitkilerle kēyaslandēĵēnda, RWC ve Fv/Fm deĵerlerinde istatistiksel 

olarak ºnemli fark belirlenmemiĸtir. Kuraklēk stresi tēbbi ada­ayē yapraklarēnda su i­eriĵini 

%79 ve Fv/Fm oranēnē ise 0,840 seviyelerinde korumaktadēr. Bununla birlikte, kuraklēk stresi, 

RGR, osmotik potansiyel ve yaprak uzunluĵunu kontrol bitkilerine gºre sērasēyla %75, %18,2 

ve %23,3 azaltmēĸtēr. Diĵer taraftan, lipid peroksidasyonu kuraklēk stresi etkisiyle %38,4 

artarken H2O2 miktarē da %55 oranēnda artmēĸtēr. Sonu­ olarak, kuraklēk stresi tēbbi ada­ayē 

bitkisinde b¿y¿me ve osmotik potansiyeli azaltērken y¿ksek miktarda H2O2 ve lipid 

peroksidasyonuna neden olmaktadēr.   

Anahtar Kelimeler: Büyüme, kuraklēk, Salvia officinalis, stres, tēbbi ada­ayē,  
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THE EFFECT OF DROUGHT STRESS ON PHYSIOLOGICAL AND 

BIOCHEMICAL PROPERTIES OF MEDICINAL SAGE ( Salvia officinalis L.) 

 

ABSTRACT 

 

Plants are faced with various unfavourable environmental conditions in the environment in 

which they live in. Drought, which causes serious restrictions in agricultural areas, is one of 

the most unfavourable conditions. The aim of this study was to determine the physiological 

and biochemical changes of medicinal sage (Salvia officinalis L; Lamiaceae), which does not 

grow naturally in Turkey but has a high economic value due to the increasing production in 

conventional and organic farming systems and is also considered as an ornamental plant, under 

drought stress. The plants were grown in peat:perlite:sand (1:1:1) for 3 months from seed in a 

controlled greenhouse and then exposed to drought for 21 days without irrigation. Leaf height, 

relative growth rate (RGR), leaf relative water content (RWC), chlorophyll fluorescence 

(Fv/Fm), osmotic potential, lipid peroxidation and hydrogen peroxide (H2O2) levels of control 

and drought plants were measured. Under drought stress, S. officinalis did not display 

statistically significant difference in RWC and Fv/Fm values compared to non-stressed plants. 

Drought stress maintained the water content of medicinal sage leaves at 79% and the Fv/Fm 

ratio at 0.840. However, drought stress reduced RGR, osmotic potential and leaf length by 

75%, 18.2% and 23.3%, respectively, compared to control plants. On the other hand, while 

lipid peroxidation increased by 38.4%, H2O2 content also increased by 55% under drought 

stress. In conclusion, drought stress decreases growth and osmotic potential in medicinal sage 

plants and causes high amounts of H2O2 and lipid peroxidation. 

Keywords: Drought, growth, medicinal sage, Salvia officinalis, stress 

 

 

1. GĶRĶķ  

 

Bitkiler yaĸadēklarē ortamda b¿y¿me ve geliĸmelerini olumsuz etkileyen, verimlerini 

sēnērlandēran eĸ ya da farklē zamanlē bir veya birden fazla elveriĸsiz koĸullarla karĸēlaĸabilirler 

(Zhang vd., 2020; Nawaz vd., 2023). Bitkiler, hayvanlar, funguslar, nematodlar, 

mikroorganizmalar gibi biyotik ve kuraklēk, tuzluluk, besin, ēĸēk, sēcaklēk gibi abiyotik 

faktºrler bu elveriĸsiz koĸullarēn oluĸmasēna neden olan stres faktºrleridir (Büyük vd., 2012). 

Kuraklēk ise bu faktºrler arasēnda d¿nya ­apēnda bitkilerin geliĸimini etkileyebilecek en yaygēn 
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­evresel stres olup, bitkisel ¿retimde ana sēnērlayēcēlardandēr (Bahadur vd., 2019). Stres altēnda 

bitki geliĸimi, b¿y¿mesi ve verimliliĵi olumsuz yºnde etkilenerek morfolojik, fizyolojik, 

biyokimyasal ve molek¿ler deĵiĸiklikler meydana gelir (Hayatu vd., 2014; Madani vd., 2019). 

Kuraklēĵa karĸē gºsterilen tepkiler karmaĸēktēr ve bunun sonucu olarak kuraklēk dºnemlerinde 

uyum saĵlamak ve hayatta kalmak i­in bitkiler tarafēndan farklē mekanizmalar geliĸtirilmiĸtir 

(Khan vd., 2018; Seleiman vd., 2021). Bitkilerde stres faktörleri, reaktif oksijen türlerinin 

(ROS) oluĸumunu ve birikimini artērarak ciddi d¿zeyde metabolik iĸlev bozukluklarēna neden 

olarak DNA'da hasara, enzimlerin inaktivasyonuna ve lipid peroksidasyonuna yol açabilen bir 

oksidatif stres ile sonu­lanmaktadēr (Foyer ve Noctor, 2005; Sachdev vd., 2021).   

T¿rkiye tēbbi ve aromatik bitki familyalarēnēn zengin olduĵu bir konumunda olup Lamiaceae 

(Ballēbabagiller) bu familyalar arasēnda bulunmaktadēr. T¿rkiye florasēnda 45 cins, 565 t¿r ve 

735 takson ile yer almaktadēr (G¿ner vd., 2000). Bu familya ¿yesi olan ada­ayē (Salvia spp.) 

bitkisi ise T¿rkiyeôde 100ô¿n ¿zerinde t¿r ile doĵal yayēlēĸ gºstermektedir (Dumanoĵlu ve 

Sºnmez, 2021). Tēbbi ada­ayē olarak Avrupaôda yaygēn olarak kullanēlan Salvia officinalis L. 

bitkisi ise doĵal floramēzda bulunmamakla birlikte k¿lt¿r¿ yapēlmaktadēr (Ekren vd., 2007). 

Carl Linnaeus tarafēndan tanēmlanmēĸ olan S. officinalis, Dalmaçya ve Makedonya olmak üzere 

Batē Balkanlar ve Avrupaônēn g¿ney ve orta kēsēmlarēnda doĵal yayēlēĸ gºstermektedir (G¿ner 

vd., 2012). ¢i­ekleri beyaz, mavi veya mor, yapraklarē g¿m¿ĸ renkli, t¿yl¿ ve basit olan S. 

officinalis bitkisi ­ok yēllēk ve yarē ­alēmsēdēr (Elmas, 2021) Tēbbi ama­lē kullanēmē yanēnda 

aromaterapi, parf¿meri, kozmetik, baharat, ila­, bitkisel boya, gēda sanayi ve peyzajda 

kullanēlmaktadēr (Sharma vd., 2021). Ayrēca, T¿rkiyeôde yetiĸtirilerek ihracatē yapēlmakta ve 

ülke ekonomisine katkē saĵlamaktadēr (T¿rkiye Ķstatistik Kurumu, 2020). Dolayēsēyla, geniĸ 

ºl­ekte ¿retimi yapēlan bu bitkide tarēmsal verimliliĵin arttērēlmasē ­alēĸmalarēna katkē 

saĵlamak amacēyla maruz kaldēĵē stres faktºrleri, ĸiddeti, s¿resi, strese maruz kaldēĵē doku ve 

organ, bitkinin stres koĸullarē altēnda verdiĵi fizyolojik tepkiler ve tepki s¿re­leri, 

oluĸturduklarē tolerans mekanizmalarē, bitkide oluĸan fizyolojik hasarēn s¿resi ve kalēcēlēĵē ile 

bitkide h¿cre ve gen seviyesinde meydana gelen deĵiĸikliklerin belirlenmesi önem arz 

etmektedir (Selmar ve Kleinwächter, 2013; Zhang vd., 2023).  

Bu ­alēĸma, T¿rkiyeôde doĵal olarak yetiĸmeyen ancak konvansiyonel ve organik tarēm 

sistemlerinde ¿retiminin g¿n ge­tik­e yoĵunlaĸmasēndan dolayē ekonomik deĵeri yüksek olan 

ve aynē zamanda s¿s bitkisi olarak deĵerlendirilen tēbbi ada­ayēnēn kuraklēk stresi altēnda 

meydana gelen fizyolojik ve biyokimyasal deĵiĸimlerini ortaya koymayē ama­lanmaktadēr. Bu 

­er­evede, kurak koĸullarda yetiĸtirilen ve yetiĸtirilmeyen tēbbi ada­ayē bitkilerinde yaprak 

https://www.sciencedirect.com/science/article/pii/S0304423822007282?casa_token=sdsk7t1GllEAAAAA:cC5yX-alBULdfzxpiYnsqSdLyfTU7n1PWGssEwo49dqO7QuJXwguvowKD01kwvK7U26ez4Bxrg#bib0008
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boyu, nisbi b¿y¿me oranē, osmotik potansiyel, yaprak nisbi su i­eriĵi, klorofil floresansē, lipid 

peroksidasyonu ve hidrojen peroksit seviyeleri ºl­¿lerek bitkinin kuraklēĵa karĸē gºsterdiĵi 

tepkiler ortaya konmaya ­alēĸēlmēĸtēr. 

 

2. DENEYSEL ¢ALIķMALAR  

 

2.1. B tk  Materyal 

Bu ­alēĸmada kullanēlan Salvia officinalis bitkisine ait tohumlar Yalova ilinden temin 

edilmiĸtir. ¢alēĸma, D¿zce ¦niversitesi Orman Fak¿ltesi b¿nyesinde yer alan kontroll¿ sera 

koĸullarēnda (18-25 °C ve %60-70 nemde) ger­ekleĸtirilmiĸtir. Ekim ºncesinde tohumlar 15 

dakika boyunca %5ôlik sodyum hipoklorit sol¿syonunda bekletilmiĸ ve ardēndan tohumlar saf 

su ile yēkanmēĸtēr. Sterilizasyonun sonrasēnda tohumlar torf:perlit:kum (1:1:1) karēĸēmēnēn 

bulunduĵu viyollere ekilmiĸtir. Ekim ger­ekleĸtirildikten 3-4 g¿n sonra ­imlenme gºzlenmiĸ 

ve ­imlenmeden itibaren 15 g¿n sonra homojen fideler se­ilerek saksēlara ĸaĸērtēlmēĸtēr. 

Toplamda 90 g¿nl¿k periyotta yetiĸtirilen bitkiler bu s¿re sonunda 21 g¿n boyunca kuraklēĵa 

maruz bērakēlmēĸtēr. Kontrol bitkilerine iki ¿­ g¿nde bir sulama yapēlērken, kuraklēk stresine 

maruz kalan bitkilerde sulama iĸlemi yapēlmamēĸtēr. Hasat ºncesi kontrol ve kuraklēk stresi 

altēndaki bitkiler kaydedilmiĸ ve cetvel ile yaprak uzunluklarē ºl­¿lm¿ĸt¿r. Kuraklēk periyodu 

sonunda (3 hafta) hem kontrol hem de kuraklēk gruplarē hasat edilmiĸ ve yapraklar sēvē azot ile 

fikse edilerek analizler baĸlayēncaya kadar -80 ÁC de muhafaza edilmiĸtir. 

 

2.2. Yöntem  

2.2.1. Nisbi Su Ķ­eriĵi  

Yapraklara ait nisbi su i­eriĵi (RWC) Smart ve Bingham (1974) tarafēndan belirlenen yºntemle 

ºl­¿lm¿ĸt¿r. Hem kontrol hem de kuraklēk stresine maruz bērakēlmēĸ bitkilerin yapraklarēnēn 

taze aĵērlēĵē tartēldēktan sonra yapraklar saf su i­erisinde bekletilerek turgid aĵērlēklarē 

belirlenmiĸtir. Ardēndan, yapraklarēn kuru aĵērlēĵēnēn belirlenebilmesi i­in 70 ÁCôde 72 saat 

bekletilip, aĵērlēklarē kaydedilmiĸtir. Elde edilen veriler aĸaĵēda yer alan form¿lde yerine 

konularak RWC deĵerleri hesaplanmēĸtēr:  

RWC (%) = [(Taze aĵērlēk- Kuru aĵērlēk) / (Turgid aĵērlēk- Kuru aĵērlēk)] x 100  

2.2.2. Osmotik Potansiyel  

Osmotik potansiyel buhar basēncē ozmometresi cihazē ile ºl­¿lm¿ĸt¿r. Her bir deneme 

grubundan eĸit miktarda alēnan yaprak ºrnekleri 2mLôlik eppendorfta cam baget yardēmē ile 
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ezilerek 5000 rpmôde 5 dk satrif¿j edilmiĸtir. Sonu­lar Santa-Cruz vd. (2002)ônin kullanmēĸ 

olduĵu yºntemle hesaplanmēĸtēr. 

2.2.3. Klorofil Floresansē  

Fotosistem II fotokimyasēnēn maksimum kuantum verimliliĵini (Fv/Fm) saptamak amacē ile 

florometre cihazē yardēmēyla ºl­¿m ger­ekleĸtirilmiĸtir. ¥l­¿m ºncesi kontrol ve kuraklēk 

stresi altēndaki yapraklar kapatēlarak 20 dakika boyunca karanlēĵa adapte olmalarē saĵlanmēĸtēr. 

S¿re sonunda cihaz yardēmēyla Fv/Fm deĵerleri kaydedilmiĸtir. 

2.2.4. Nisbi B¿y¿me Oranē 

Nisbi b¿y¿me oranē (RGR) hesaplanērken her grup i­in beĸ bitki kullanēlmēĸtēr. Stres 

uygulamasē ºncesi ve sonrasēnda alēnan ºrnekler kurutulduktan sonra (72 saat boyunca 70ÁC), 

kuru aĵērlēklarē (DW) tartēlmēĸtēr. Ardēndan yapraklarēn RGR'si aĸaĵēdaki form¿l yardēmēyla 

hesaplanmēĸtēr (Hunt vd., 2002). 

RGR = [(DW son)- (DW ilk)] / (t son- t ilk)  

DW son = t sonundaki kuru aĵērlēk (g); DW ilk = t baĸlangē­taki kuru aĵērlēk (g), t baĸlangē­; 

ilk hasat zamanē ve t son; son hasat zamanē 

2.2.5. Lipid Peroksidasyonu  

Lipid peroksidasyonu miktarē tiobarbit¿rik asit reaktif maddelerinin (TBARS) ºl­¿lmesiyle 

elde edilmiĸtir (Madhava ve Sresty, 2000). Kontrol ve kuraklēk stresi altēnda yetiĸtirilen 

bitkilerin yapraklarēndan 0,5 gr tartēlarak %0,1ôlik trikloroasetik asit (TCA) ile homojenize 

edilmiĸtir. ¥z¿t %0,5 tiyobarb¿tirik asit i­eren %20 TCA ile karēĸtērēlarak 90 ÁCôde 30 dakika 

ink¿be edilmiĸ ve sonrasēnda karēĸēm buzda bekletilerek reaksiyonun durmasē saĵlanmēĸtēr. 

Spektrofotometre cihazē ile 532 ve 600 nm dalga boylarēnda absorbans deĵerleri ºl­¿lm¿ĸt¿r.  

2.2.6. Hidrojen Peroksit  

Hidrojen peroksit (H2O2) i­eriĵi Liu vd. (2000)ônin belirlediĵi yºntem ile belirlenmiĸtir. 

Kontrol ve kuraklēk stresi altēnda yetiĸtirilen bitkilerin yapraklarēndan 0,5 gr tartēlarak %1ôlik 

TCA i­erisinde homojenize edildikten sonra santrif¿jlenmiĸtir. ¥z¿t ¿zerine %0,1ôlik TiCl4 

eklenmiĸtir. Spektrofotometre cihazē ile 410 nm dalga boyunda absorbans deĵeri ºl­¿lerek 

sonuçlar µmol/g H2O2 ĸeklinde ifade edilmiĸtir.  

2.2.7. Ķstatiksel Analizler  

Kontrol ve kuraklēk stresi altēndaki bitki ºrneklerinden ger­ekleĸtirilen her bir deneme 2 kez 

biyolojik ve 3 kez teknik tekrar (n = 6) olacak ĸekilde yapēlmēĸtēr. Denemelerden elde edilen 

t¿m veriler Tek Yºnl¿ Varyans Analizi (One way ANOVA) ile analiz edilmiĸ ve ortalamalar 

arasēndaki farklēlēklar Duncan Testi ile karĸēlaĸtērēlmēĸtēr. P<0,05 olan deĵerler istatistiksel 
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olarak anlamlē kabul edilmiĸtir. B¿t¿n ĸekillerdeki hata ­ubuklarē ortalama Ñ standart sapmayē 

gºsterecek ĸekilde belirtilmiĸtir. 

 

3. SONU¢LAR VE DEĴERLENDĶRME  

Su eksikliĵi bitkilerin t¿m fizyolojik ve biyokimyasal s¿re­lerini doĵrudan ya da dolaylē 

ĸekilde etkilemektedir (Ahmad vd., 2018). Bu ­alēĸmadan elde edilen veriler ile kuraklēk stresi 

altēnda yetiĸen Salvia officinalis bitkisinin fizyolojisinde deĵiĸim meydana geldiĵi ortaya 

konulmuĸtur. Kuraklēĵēn en ºnemli etkileri h¿credeki su miktarēnda meydana gelen azalmalar 

sonucu turgorun azalmasē ile sonu­lanan deĵiĸimlerdir. Su stresi altēnda olan bitki streste 

olmayan bitki ile kēyaslandēĵēnda, kuraklēk stresi yaprak boy uzunluĵunu ve ºzellikle de 

RGRôyi belirgin ĸekilde azaltmēĸtēr (Gºrsel 1). Sºz konusu azalma sērasēyla %23,3 ve %75 

olarak kaydedilmiĸtir. Literat¿rde ­alēĸmamēzla benzer ĸekilde kuraklēk stresi altēnda b¿y¿me 

ve yaprak uzunluĵunda azalma rapor edilmiĸtir (Maseda ve Fernández, 2016; Kilic ve 

Bolukbasi, 2020; Yemata ve Bekele, 2024). 

Gºrsel 1. Kuraklēk Stresi Altēndaki Salvia officinalis Bitkisinde Nisbi B¿y¿me Oranē (RGR) ve 

Yaprak Boy Uzunluĵu 

 

Kuraklēk stresinin bitkideki i­sel su durumuna olan etkisinin belirlenmesi için yaprak nisbi su 

i­eriĵi (RWC) ºl­¿lm¿ĸt¿r. Salvia officinalisôin kuraklēk stresine maruz bērakēlan bitkisi ile 

kontrol bitkisi kēyaslandēĵēnda istatistiksel olarak ºnemli bir fark hesaplanmamēĸtēr (Gºrsel 2). 

Bu sonu­, stres durumunda bitkinin b¿nyesinde var olan suyun korunduĵunun bir gºstergesi 

olabilir. Stres altēndaki bitkide nisbi su i­eriĵi ºnemli ºl­¿de deĵiĸim gºstermezken yaprak 

osmotik potansiyeli ise azalmēĸtēr. Fotosistem IIônin fotokimyasal g¿c¿n¿n belirlenmesi 

­evresel streslere karĸē bitkilerin tolerans d¿zeylerinin ºl­¿lmesinde etkili olan bir belirteçtir 
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(Maxwell ve Johnson 2000). Bu kapsamda ­alēĸmada, kuraklēk stresi altēndaki S. officinalis 

bitkisinde klorofil floresansē (Fv/Fm) ºl­¿lm¿ĸt¿r ve nisbi su i­eriĵinde olduĵu gibi, 

istatistiksel olarak anlamlē bir fark elde edilmemiĸtir. Bu veriler de bize S. officinalis bitkisinin 

kuraklēk stresi altēnda PS IIôyi koruduĵunu gºstermektedir (Gºrsel 2). Bitkiler yoĵun stres 

altēnda fotosentez olayēnē son ana kadar devam ettirme ­abasē gºstermektedir (Rezai vd., 2018). 

Diĵer taraftan, kontrol bitkileri ile kēyaslandēĵēnda S. officinalis bitkisinde kuraklēk stresi 

altēnda osmotik potansiyel %18,2 oranēnda azalmēĸtēr (Gºrsel 2). Bu durum tēbbi ada­ayē 

bitkisinin kuraklēk stresi altēnda ozmolit olarak bilinen bileĸikleri ¿reterek su durumunu 

koruyabileceĵinin bir göstergesi olabilir (Mansori vd., 2019). 

Gºrsel 2. Kuraklēk Stresi Altēndaki Salvia officinalis Bitkisinde Nisbi Su Ķ­eriĵi (RWC), 

Osmotik Potansiyel ve Klorofil Floresans (Fv/Fm) Seviyeleri 

 

Lipid peroksidasyonu, stres kaynaklē meydana gelen hasarēn en ºnemli gºstergelerinden biridir 

(Bettaieb vd., 2011). Bu ­alēĸmada, kuraklēk stresinin S. officinalis bitkisinde meydana getirmiĸ 

olduĵu hasar TBARS miktarēndaki deĵiĸimler ºl­¿lerek saptanmēĸtēr (Görsel 3). Membran 

lipidlerinin peroksidasyon d¿zeylerinin belirlenmesi, kuraklēĵēn neden olduĵu oksidatif hasarēn 

ĸiddetinin ve bitkinin strese toleransēnēn deĵerlendirilmesinde ºnemli bir yere sahiptir 

(Dvojkoviĺ vd., 2023). ¢alēĸmamēzda, kuraklēk stresi altēndaki bitkide lipid peroksidasyonu 

seviyesi %38,4 oranēnda artmēĸtēr. Benzer ĸekilde, kuraklēk stresi Triticum aestivum 

(Upadhyay vd., 2020), Mentha pulegium (Azad vd., 2021) ve Solanum lycopersicum (Turan 

vd., 2023) bitkilerinde de lipid peroksidasyonunun artēĸēna neden olmuĸtur. Bu veriler, kuraklēk 

stresinin membranda hasara neden olduĵunu gºstermektedir.  

Bitkilerin osmotik dengesi kuraklēk stresine maruz kaldēklarēnda bozularak fotosentez hēzēnē 

d¿ĸ¿rmekte ve sonucunda da elektron transferini olumsuz etkileyerek reaktif oksijen türleri 

(ROS) olarak bilinen maddelerin meydana gelmesine neden olmaktadēr (Cruz de Carvalho, 

2008; Lee ve Park, 2012; Ahanger ve Agarwal, 2017). Hidrojen peroksit (H2O2), bir ROS türü 
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olup, kuraklēk gibi olumsuz ­evresel koĸullara yanēt olarak metabolik savunma 

mekanizmalarēnē tetikleyebilen bir bitki sinyal molek¿l¿d¿r (Barzotto vd., 2023). Tēbbi ada­ayē 

ile yapēlan mevcut ­alēĸmada, H2O2 miktarē kontrol bitkileri ile kēyaslandēĵēnda, kuraklēk 

yaĸayan bitkide artmēĸtēr (%55) (Gºrsel 3). Kuraklēk stresi altēnda H2O2 miktarēndaki artēĸ daha 

ºnce yapēlan ­alēĸmalarda da rapor edilmiĸtir (Begum vd., 2019; Turan vd., 2023). H¿cre 

i­erisinde ROS miktarēnēn aĸērē artēĸē sinyal iletimini engellemektedir (Bailey-Serres ve Mittler, 

2006). Stresin bitkiler tarafēndan algēlanmasē sonucu ilgili reseptºrler ve genler yeniden 

d¿zenlenerek antioksidan savunma sistemi ¿yeleri devreye girmektedirler. Dolayēsēyla, 

oksidatif stres altēnda bitkiler enzimatik ve enzimatik olmayan antioksidan savunma 

sistemlerini devreye sokarak hasarēn boyutunu azaltma yoluna giderler (Mittler vd., 2004). 

Tēbbi ada­ayē bitkisinde lipid peroksidasyonu ve H2O2 seviyelerinin kuraklēkla artēĸē oksidatif 

hasarēn boyutunun bu bitkide kuraklēĵa duyarlēlēĵē ile doĵrudan baĵlantēlē olduĵunu 

göstermektedir.  

 

  

  

 

 

 

 

 

 

 

Gºrsel 3. Kuraklēk Stresi Altēndaki Salvia officinalis Bitkisinde Lipid Peroksidasyonu (TBARS) 

ve Hidrojen Peroksit (H2O2) Miktarlarē 

  

4. GENEL DEĴERLENDĶRME VE SONU¢LAR 

Bu ­alēĸmada, tēbbi ve aromatik bir bitki olan Salvia officinalisôin kuraklēk stresi altēnda 

oluĸturduĵu fizyolojik ve biyokimyasal deĵiĸimler incelenmiĸtir. Kuraklēk stresi, S. officinalis 

bitkisinde yaprak boy uzunluĵu, nisbi b¿y¿me oranēnē ve osmotik potansiyel miktarlarēnē 

azalmēĸtēr. Diĵer taraftan, lipid peroksidasyonu seviyesi ve hidrojen peroksit miktarē kuraklēk 

stresiyle artmēĸtēr. Bununla birlikte, kuraklēk etkisi altēndaki bitki, kontrol bitkisi ile kēyaslanēp 

incelendiĵinde, yaprak nisbi su i­eriĵi ve klorofil floresansē deĵerlerinde istatistiksel olarak 
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ºnemli fark olmadēĵē belirlenmiĸtir. Sonu­ olarak, bitkinin kuraklēk stresi yaĸarken 

h¿crelerindeki suyu muhafaza edebildiĵi, bunun i­in de yaprak boyutunu k¿­¿ltt¿ĵ¿ ve 

fotosentetik pigmentini koruyan bitkinin fotosentezden vazge­mediĵi, fotosentez hēzēnē 

d¿ĸ¿rd¿ĵ¿ yºn¿nde bir iliĸki kurabilir. Bununla birlikte, bitkinin antioksidan savunma 

sisteminin de tahribatē ºnleyecek ĸekilde etkili olabileceĵi de gºr¿lmektedir. T¿rkiyeôde doĵal 

olarak yetiĸmeyen ancak ekonomik deĵerinin y¿ksek olmasē nedeni ile ¿retiminin ºnemsendiĵi 

S. officinalis bitkisinin kuraklēk stresi karĸēsēnda gºstermiĸ olduĵu dayanēklēlēk d¿zeyi 

yetiĸtirme koĸullarēnēn belirlenmesi ya da kullanēm alanlarēnēn etkin hale getirilmesi a­ēsēndan 

önemlidir.  
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Abstract 

Higher plants require sixteen minerals throughout their entire life cycle. Plants require higher 

amounts of some essential nutrients known as macro-elements during this cycle. These include 

nitrogen (N), phosphorus (P), potassium (K), calcium (Ca), magnesium (Mg), and sulfur (S). 

However, they require fewer micro-elements such as manganese (Mn), iron (Fe), zinc (Zn), 

copper (Cu), molybdenum (Mo), boron (B), and chlorine (Cl). Plants extract thirteen essential 

nutrients from the soil via their roots, while carbon (C), hydrogen (H), and oxygen (O) are 

obtained from the environment and water. Imbalances in the levels of these components, 

whether too little or too much, can lead to issues in the growth and productivity of plants. 

Synthetic chemical fertilizers are often used to alleviate the lack of plant nutrient elements in 

the soil. In the present era, most of our agricultural output relies on extensive fertilization. 

However, the rising costs of fertilizers have prompted farmers to adopt more cost-effective, 

sustainable, and ecologically sound methods. Studies have primarily concentrated on soil-

dwelling microorganisms like mycorrhiza and plant growth-promoting rhizobacteria (PGPR). 

These microbes enhance the availability of plant nutrients in the soil and improve the efficiency 

of applied fertilizers. Mycorrhizae confer advantages to plants through the establishment of a 

mutually advantageous symbiotic relationship within the plant roots. In this symbiotic 

relationship, the host plant provides the mycorrhiza with carbohydrates needed for its metabolic 

processes, while the mycorrhiza reciprocates by supplying the plant with vital nutrients (such 

as K, S, Mg, Ca, P, Cu and Zn) and water. PGPRs decrease soil pH by the secretion of organic 

acids or the synthesis of siderophores, which enhance the absorption of iron from the soil. 

PGPR possesses features of nitrogen fixation, as well as the ability to solubilize P, K, and Zn. 

Keywords: PGPR, Mycorrhiza, Plant Nutrition 

 

1. INTRODUCTION   

To satisfy the ever-increasing demands of the population for food and textiles, intensive 

agriculture is necessary. It is required to use considerable quantities of agrochemicals to 

augment plant nutrients and control diseases to successfully improve agricultural production. 

There have been considerable advancements in agricultural activities as a direct result of 

technological improvements that have occurred over the course of the last century. 
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The utilization of chemical fertilizers and synthetic nutritional supplements in greater quantities 

is employed to enhance the fertility of the soil and boost crop production, as stated by Arēkan 

and Karakoyun of 2022. Over the course of time, there has been a steady increase in the 

application of agricultural chemical inputs in both developed and developing nations to achieve 

the highest possible crop yield (Carvalho 2017; Clark and Tilman 2017). 

On the other hand, there is a rising concern that the widespread use of agricultural chemicals 

all over the world is causing environmental deterioration (Clark and Tilman 2017). There is a 

viable and sustainable strategy for increasing agricultural output that is based on the 

fundamental functions of microorganisms. These functions include supporting plant 

development, maintaining soil fertility, and managing plant diseases. Microbes that are 

beneficial to the ecosystem can acquire nutrients, such as nitrogen from the surrounding 

environment and iron from the soil. According to Singh et al. (2011), microorganisms have the 

capacity to stimulate the growth of plants by producing chemicals that promote plant growth 

and to inhibit the growth of plant diseases. There are symbiotic bacteria that fix nitrogen, free-

living rhizobacteria that encourage plant growth, fungi that are involved in mycorrhizal 

connections, and biocontrol agents that are included in this group of microorganisms. 

The availability of nutrients in the soil and rhizosphere is influenced by microorganisms that 

are favorable to plants. Some examples of these microorganisms are bacteria, fungi, and 

archaea which are useful to plants. As a result of their ability to adapt to their natural 

surroundings, these bacteria can be found in every environment. Numerous types of soils, such 

as normal, saline, alkaline, and acidic soils, are all possible environments for its growth and 

development. These organisms possess a variety of characteristics, including the ability to 

discourage the development of plant diseases, to encourage the growth of plants, to enhance 

the fertility of soil, and to maintain the equilibrium of ecosystems. In addition to this, they can 

produce growth regulators that improve the overall health and productivity of plants (Ipek 

2019; Etesami and Glick 2020). It is vital to ensure environmental sustainability to achieve a 

balanced and stable relationship between the resources that are available now and the needs 

that will manifest themselves in the future on a global scale. Over the course of the past several 

years, there has been an increasing interest in the role that microbial communities play in 

supporting environmental and agricultural sustainability. Agroecosystems have been utilized 

by them, and they have demonstrated the ability to address fundamental environmental 

difficulties, which has led to remarkable outcomes. A significant amount of importance has 

been placed on the utilization of beneficial bacteria in natural ecosystems as well as in regions 

that are characterized by excessive salinity, drought, heavy metal pollution, and heat stress. For 

the purpose of maintaining environmental stability and providing protection that is both 

effective and friendlier to the environment, potential microorganisms are completely necessary. 

With their extraordinary metabolic activities, beneficial bacteria assist to maintain the health 

of plants, enrich the soil, and keep the environment in a state of equilibrium (Yadav et al. 2022). 

Plants play an important role in housing these microbes, which are essential to the maintenance 

of the environment. 

 

2. BENEFICIAL MICROBES  

2.1. Bacteria 
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Bacteria are the microorganisms that are found in the rhizosphere in the greatest abundance. It 

has been suggested by Van Loon (2007) that bacteria may cover around fifteen percent of the 

whole area of the roots themselves. Bacteria that are beneficial to plant growth and are found 

in the rhizosphere are known as plant growth-promoting rhizobacteria. Pseudomonas, Bacillus, 

Arthrobacter, Rhizobia, Agrobacterium, and Alcaligenes were some of the taxa that were 

included in this group. The most common types of helpful bacteria are called Azotobacter, 

Mycobacterium, Flavobacter, Cellulomonas, and Micrococcus. 

As a result of their ability to promote plant development through a variety of mechanisms, such 

as nitrogen fixation, phosphate dissolution, heavy metal reduction, phytohormone generation, 

soil organic matter breakdown, decomposition of product residues, and the suppression of plant 

diseases, primary growth regulators are an indispensable component in agricultural production. 

1- Within cellular formations known as root nodules, 

2- Within the intercellular gaps of the cortical cells of the root tissue, 

3- On the root surface (rhizoplan) and 

4- In the rhizosphere, which is the soil around the roots. 

The PGPR has the potential to either directly or indirectly affect the growth of plants. Direct 

growth promotion encompasses a variety of processes, such as the production of 

phytohormones, the transformation of atmospheric nitrogen (N2) into a form that can be 

utilized, the production of iron chelators that are referred to as siderophores, the transformation 

of inorganic minerals such as P, ), and Zn into soluble forms, and the enhancement of their 

availability (Ahemad and Kibret 2014). 

According to Bharathi et al. (2013), in order for plants to continue existing, they require several 

substances such as proteins, nucleic acids, vitamins, and essential nutrients, particularly 

nitrogen (N). Furthermore, the significance of nitrogen fixation in plants is brought to light by 

this research. Even though nitrogen accounts for 78% of the atmosphere, plants are unable to 

directly ingest it. Based on this information, it appears that nitrogen is a nutrient that hinders 

or restricts the growth and development of organisms. The quantity of nitrogen, on the other 

hand, is gradually diminishing because of processes such as soil erosion, chemical evaporation, 

denitrification, and soil leaching. On the other hand, it is essential to maintain nitrogen stocks 

at an ideal level in order to encourage the growth of plants and get exceptional harvests. 

Biological and chemical fixation are the two processes that are responsible for the addition of 

nitrogen to the soil. The first step involves the conversion of free nitrogen. According to Shin 

et al. (2016), chemical nitrogen fixation is accomplished by the use of synthetic inorganic 

fertilizers, whereas biological nitrogen fixation is accomplished through the utilization of a 

certain set of prokaryotic organisms. 

It has been demonstrated by Mehmood et al. (2018) that the rhizosphere contains a number of 

beneficial bacteria that are capable of carrying out this conversion. Although plants do not 

possess a mechanism that allows them to convert nitrogen into ammonia in a direct manner, 

there exist bacteria that are capable of carrying out this conversion. The bacteria are responsible 

for the generation of around 180 million tons of nitrogen per year, according to the research 

conducted by Cupples (2015). Symbiotic bacteria, which are able to fix nitrogen within 

nodules, and nonsymbiotic bacteria, which can be free-living, associative, or endophilic and 

are found in soil or plant roots, both contribute to the enhancement of this process. For example, 
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symbiotic bacteria can fix nitrogen within nodules. Within the nodules, symbiotic bacteria have 

the ability to fix nitrogen. 

It is crucial for plants to have sufficient amounts of phosphorus in order to boost growth, as it 

is the second most critical nutrient for plants. The vast majority of phosphorus in soil is in 

insoluble, immobile, or precipitated forms, which renders it unavailable and unable to promote 

the growth of plants. This constitutes 95% of the total phosphorus in the soil. Phosphorus can 

be dissolved and converted into a mineral form by PGPR, which results in an increase in the 

plant's ability to absorb the phosphorus. According to Kalayu 2019, the following bacteria were 

found: Achromobacter, Acinetobacter, Aerobacter, Agrobacterium, Alcaligenes, Arthrobacter, 

Azospirillum, Bacillus, Burkholderia, Enterobacter, Erwinia, Flavobacterium, 

Gluconacetobacter, Micrococcus, Pseudomonas, Ralstonia, Rahnella, Rhizobium, and 

Serratia. As an additional point of interest, certain species of Pseudomonas, Cyanobacteria, 

and Bacillus have the capacity to both dissolve and mineralize phosphate (Guang-Can et al., 

2008; Fasusi et al., 2021). 

Potassium is an essential macronutrient that regulates a range of functions, such as protein 

synthesis, photosynthesis, and enzyme activity. Additionally, it serves a vital role in bolstering 

immunity against diseases and pests (Rehm and Schmitt 1997). Soil bacteria can break down 

K via creating compounds with minerals that contain potassium, such as mica, illite, feldspar, 

and orthoclase, as well as silicon ions. They can also release organic acids to achieve this 

process (Prakash et al., 2015). The following bacterial genera are soluble in potassium: 

Aminobacter, Acidothiobacillus ferrooxidans, Aspergillus awamori, Azotobacter 

chroococcum, Bacillus genus including B. mucilaginous, B. edaphicus, and B. circulans, 

Burkholderia, and Enterobacter hormaechei. This list is not exhaustive. Additionally, this 

capability is possessed by Paenibacillus species, Paenibacillus glucanolyticus, Pseudomonas, 

Rhizobium species, and Sphingomonas (Kour et al. 2020). 

Iron, often known as Fe, is a common metal that can be found on earth and is an essential 

component in the synthesis of protein structures. Furthermore, it is of considerable importance 

to plants since it has an effect on a wide range of physiological processes, such as the transfer 

of electrons, the formation of chlorophyll, and the operation of a variety of enzymes as 

cofactors. Ferric ions (Fe3+) and insoluble ferric hydroxide (Fe(OH)3) are the two most 

prevalent forms of iron that can be found in soil. Insoluble ferric hydroxide is the more common 

type. Based on the findings of Ķpek and Eĸitken (2017), it has been shown that this phenomenon 

significantly restricts the ability of plants to absorb iron, particularly in soils that contain high 

levels of calcium carbonate. 

In conditions where there is a scarcity of iron, plants and beneficial microorganisms rely on 

compounds that chelate iron in order to dissolve and transfer inorganic iron. To add insult to 

injury, PGPRs that live in aerobic settings require iron to carry out essential tasks such as the 

production of ATP. According to Mehmood et al. (2018), in order to be able to meet this 

criterion, they have developed iron acquisition mechanisms that are known as siderophores. 

These mechanisms help in the delivery of iron to their cells. 

The following bacteria produce catecolate and hydroxamate-type siderophores: Azotobacter, 

Aeromonas Hydrophila, Metilobacterium spp., Pseudomonas genus including P. fluorescens, 

P. aeruginosa, P. pseudomallei, P. putida, P. stutzeri, P. mediterranea, and Rhizobium meliloti 
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carboxylate siderophores. (Prakash et al. 2015). Among plant growth-promoting rhizobacteria 

(PGPR), Pseudomonas species are proficient siderophore producers (Ķpek and Eĸitken 2017; 

Nagargade et al. 2018). 

According to Nitu et al.'s research from 2020, zinc (Zn) is involved in a variety of biological 

activities that occur in plants. These processes include glucose metabolism, photosynthesis, 

and auxin production. Zinc may be taken up by plants when it is in the form of free ions (Zn2+), 

but when it is dissolved in the soil solution, it is difficult for plants to get their hands on it. 

According to Alloway (2008), the remaining segment is located in a condition of mineralization 

even now. 

The ability to solubilize zinc and transform it into a form that plants can use is possessed by a 

wide variety of microbes. Bacteria that live in the rhizosphere are responsible for the 

transformation of complicated zinc complexes into molecular zinc, which makes zinc readily 

available to plants. 

Azospirillum spp., Bacillus aryabhattai, Bacillus subtilis, Pseudomonas spp., Rhizobium spp., 

Saccharomyces, and Thiobacillus thiooxidans are bacterial strains that can dissolve zinc oxides 

in the soil (Ijaz et al. 2019). 

2.2. Fungi 

There are microorganisms in the soil that are advantageous to the plant that is being grown as 

a host, and the presence of these microorganisms has a substantial influence on the plant's 

overall health, effectiveness, and growth. Because of this, there is a strong interaction that 

exists between bacteria and plants. As stated by Nisar et al. in 2021, this linkage has resulted 

in the development of mechanisms that control the proliferation and maturation of both flora 

and microorganisms. These mechanisms have emerged as a matter of consequence. Over 

seventy percent to ninety percent of terrestrial plants in their natural environments have 

mycorrhizal fungi that form a mutually beneficial symbiotic interaction with their roots (Ortaĸ 

et al. 2017). This association is important for the plant's growth and development. 

Internal colonization, also known as endomycorrhizae, and extracellular colonization, also 

known as ectomycorrhizae, are the two distinct processes that fungi can use to establish 

themselves in the roots of plants. As part of this mutually beneficial relationship, the fungus 

provides the host plant with the carbohydrates that are necessary for the fungus to carry out its 

metabolic processes. In return, the fungus gives the plant the nutrients and water that it needs 

to fulfill its physiological needs. According to Javria et al. (2017), Basu et al. (2018), and Fasusi 

et al. (2021), this results in the establishment of a mutually beneficial relationship that is 

beneficial to both of the parties involved. 

The interactions that take place between plants and fungi make it simpler for plants to take in 

essential macro- and micronutrients. K, S, Mg, Ca, P, Cu, and Zn are some of the nutrients that 

fall within this category. Each of these nutrients is characterized by limited solubility and 

mobility. The efficiency with which plants utilize water is also improved by mycorrhizal fungi, 

according to research published by Ortas (2003), Marschner (2011), and Prakash et al. (2015). 

In order to expand the root surface area in the soil, arbuscular mycorrhizal fungal colonization 

is responsible for the formation of a network of hyphae within the roots of the plant. This 

network enhances the roots' ability to take in and make use of nutrients throughout the plant. 

AMF exhibits a significant affinity to inorganic phosphorus, as seen by its behavior. According 



BALKAN 11TH INTERNATIONAL CONFERENCE ON APPLIED SCIENCES 
April 4 - 7, 2024 ς Skopje 

ISBN : 978-625-6283-00-8 
 

 

CONFERENCE BOOK                                               Academy Global Publishing House  46  

to Tawaraya et al. (2012) and Sadhana (2014), hyphae in plants allow for access to locations 

that roots are unable to reach, which in turn makes it easier for phosphorus to be transferred. 

The mycorrhizal fungal species that have a significant impact on food consumption are 

Acaulospora, Gigaspora, Glomus, and Scutellospora (Fasusi et al. 2021). Examples of fungi 

that facilitate the movement of phosphorus include Acrothcium sp., Alternaria teneius, 

Aspergillus genus including A. awamori, A. niger, A. flavus, A. foetidus, A. nidulans, A. tereus, 

and A. wentii, Cephalosporium sp., Cladosprium sp., Fusarium oxysporum, Penicillium genus 

including P. balaji, P. digitatum, and P. funicolosum (Goswami et al. 2019). 

2.3. Archaea 

Archaea are an essential component of the plant microbiome, despite the fact that their particular roles 

are not yet an entirely understood concept. In most cases, they are found in the rhizosphere and the 

endosphere; however, on rare occasions, they are also observed in the phyllosphere. It is possible to 

attribute this to the one-of-a-kind abiotic conditions that are prevalent in these respective 

microenvironments. 

The challenges that are involved with the creation of diseases caused by archaea that are associated 

with plants are the reason for the inadequate understanding of the majority of archaea. On the other 

hand, because archaea are found in healthy plants in such large numbers, it is speculated that they have 

a relationship with plants that is mutually beneficial. 

Archaea are extremely important to the nitrogen cycle since they are involved in the processes of 

nitrogen fixation, denitrification, and ammonia oxidation by actively participating in these processes. 

To this day, the precise function that Archaea play in the rhizosphere is not fully understood, even 

though new organisms and the roles that they perform are constantly being discovered (Kumar et al. 

2019). The tissues of a number of different plants, such as coffee (Coffea arabica L.), olive trees (Olea 

europaea L.), and sugar beets (Beta vulgaris L.), have been discovered to contain archaea. 

  

3. FUTURE PERSPECTIVES AND CONCLUSION 

There is a significant relationship between the nutrients in the soil and the growth of plants, as 

well as the quantity and quality of the products that these plants produce. The process of 

reintroducing these nutrients into the soil requires the application of significant quantities of 

chemical fertilizers. Utilizing this method ensures that the plant's dietary requirements are 

satisfied in a timely manner. On the other hand, these intensive farming practices lead to 

difficulties for the environment. Therefore, it is of the utmost importance to encourage the 

broad use of approaches that are safe for the environment as an alternative to the exploitation 

of chemical fertilizers on a global scale. 

By digesting both organic and inorganic nutrients in an effective manner, these beneficial 

microbes contribute to the growth of plants, hence increasing the overall value of these 

nutrients. In the future years, it will be of the utmost importance to conduct an investigation 

into the impact that beneficial bacteria and fungi have on the availability and transportation of 

macro- and micro-elements in plants. These elements include minerals like nitrogen, 

phosphorus, and potassium. It is recommended that this evaluation be based on the little body 

of information that is currently accessible. In addition to this, it is of the utmost importance to 

research the potential of archaea and their application as biofertilizers. 
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ÖZET 

     Fētēk, tarih boyunca hem insan hekimliĵinde hem de veteriner hekimlikte en ­ok gºr¿len ve 

tedavisi ¿zerinde bilim insanlarēnēn s¿rekli d¿ĸ¿nd¿ĵ¿ cerrahi bir lezyondur. Veteriner 

hekimlikte karēn fētēklarē defekt ­apēnēn boyutuna baĵlē olarak basit cerrahi sütürle 

kapatēlabileceĵi gibi daha b¿y¿k boyuttaki defektlerin kapatēlmasē i­in organik yada sentetik 

greftlerden yararlanēlmaktadēr. Sentetik greftler kolay elde edilmesi ve kolay uygulanabilirlĵi  

a­ēsēndan sēk kullanēlan materyalerdir. Sentetik materyallerin en b¿y¿k sorunu n¿ks ve karēn 

i­i adezyonlardēr. Bu komplikasyonlarēn ºn¿ne ge­ebilmek i­in deĵiĸik bariyer yºntemleri 

denenmiĸ ancak sonu­ olumsuz olmuĸtur. PRPônin de bu komplikasyonlarē ºnlemede etkili 

olabileceĵi ileri s¿r¿lm¿ĸ ancak yara iyileĸmesi dēĸēnda bir katkēsē gºr¿lmemiĸtir.  Bu ­alēĸma 

karēn fētēklarēnēn tedavisinde emilen ve emilmeyen meshlerin prp ile kaplandēĵēnda adhezyonu 

engelleme ve defekt bºlgesindeki yara iyileĸmesi ¿zerine yararlē olup olamadēĵēnē 

deĵerlendirmek amacēyla yapēlmēĸtēr. 

     ¢alēĸmada 250-300 gr aĵērlēĵēnda 42 adet spraque dawley diĸi ratlar kullanēldē. Ratlar 

rastgele eĸit sayēda; 6 gruba ayrēldē grup I; emilen mesh, grup II; emilen mesh+PRP, grup III; 

emilmeyen mesh, grup IV; emilmeyen mesh+PRP, grup V; kontrol olarak ayrēldē ve bu grupta 

defekt bºlgesi basit ayrē dikiĸlerle kapatēldē. Grup VI; bu gruptaki hayvanlar PRP elde etmek 

i­in kullanēldē. 

     Ratlar rompunïketalar anestezisine alēndēktan sonra karēn boĸluĵuna girildi. Defekt alanē 

1x2 cm boyutunda geniĸletildi. Birinci gruptaki ratlarēn defekt alanē inlay olarak emilen mesh 

ile kapatēldē, ikinci gruptaki ratlar emilmeyen mesh ve bunun PRP kaplē formu ile kapatēldē, 

üçüncü gruptaki ratlar emilmeyen mesh ve dördüncü gruplardaki ratlar da emilmeyen mesh ve 

bunun PRP ile kaplē formu ile kapatēldē. Kontrol grubu i­in beĸinci gruptaki ratlar kullanēldē ve 
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bu gruptaki ratlarēn defekt bºlgesi basit ayrē dikiĸler ile kapatēldē. T¿m dikiĸler ve derinin 

kapatēlmasēnda emilmeyen ip kullanēldē.   

     20 g¿nl¿k bir takip s¿resi i­inde herhangi bir komplikasyon geliĸmedi. Yirminci g¿n¿n 

sonunda t¿m ratlar ºtenazi edildi. Karēn boĸluĵundaki gerilimi ºl­mek için patlatma deneyi 

yapēldē. Bu deneyin sonucuna gºre gerilim kuvveti en y¿ksek dºrd¿nc¿ grupta olarak tespit 

edildi.  Daha sonra karēn bºlgesi a­ēlarak adhezyon yºn¿nden deĵerlendirmeler yapēldē. Bu 

gözlem sonucunda kontrol grubunda daha az olmak üzere mesh kulanēlan t¿m gruplarda orta 

ve ileri d¿zeyde yapēĸmalar gºzlendi. ¢ekme koparma deneyi, histopatolojik ve biyokimyasal 

muayeneler yapmak i­in doku ºrnekleri alēndē.  ¢ekme koparma deney sonucuna gºre gruplar 

arasēndaki istatiksel olarak anlamlē bir fark bulunmadē. Histopatolojik ve biyokimyasal 

bulgular a­ēsēndan en iyi sonu­lar dºrd¿nc¿ grupta gºzlendi.  

     Sonu­ olarak emilmeyen meĸin PRP ile kaplanarak kullanēlmasēnēn adezyonu 

engellemediĵi ancak neovask¿larizasyonu artērarak yara iyileĸmesini hēzlandērdēĵē gºr¿ld¿. Bu 

nedenle karēn defektlerinin erken dºnemde kapanmasē istendiĵinde emilmeyen mehin PRP ile 

kaplanarak kullanēlmasēnēn uygun olacaĵē kanēsēna varēldē. 

Anahtar Kel meler: Fētēk, Mesh, PRP 

 

1. GĶRĶķ  

     Fētēk, karēn boĸluĵu organlarēndan b r veya b rka­ēnēn gerek doĵal del klerden gerekse 

baĵdoku ya da kas dokusu g b  yapēlarēn sonradan hasar almasē sonucu yērtēlan yerden ge­erek 

anatom k konumundan ayrēlēp protr¿ze olmasēdēr [1]. V¿cudun farklē yerler nde fētēk gºr¿leb l r 

fakat en ­ok karēn bºlges nde ĸek llen r. Karēn fētēklarē, karēn duvarēnēn ĸ ddetl  darbelere maruz 

kalmalarē sonucu oluĸab l r ve abdomen n ­eĸ tl  bºlgeler nde gºr¿leb l r. Genell kle kesk n olmayan 

sert c s mler n etk s nden kaynaklanan travmalar sonrasē oluĸurlar [2]. Bºlgesel ĸ ĸk nl k, karēn fētēĵēnēn 

en ºneml  semptomat k bulgusudur. Palpasyonda herhang  b r aĵrē h ssed lmez ve red ed lme ºzell ĵ  

vardēr [3].  

     Fētēk tedav s nde en sēk kullanēlan cerrah ĸlem hern yoraf d r. Fētēk del ĵ  k¿­¿k se greft 

kullanmadan bas t olarak d k ĸ le kapatma yºntem d r [4]. Burada atēlan d k ĸler n ger l me 

maruz kalmamasē ve karēn boĸluĵunda ger l m oluĸturmamasē gerek r. Defekt ­apē b¿y¿k olan 

fētēklarda hern yoplast  le tedav  ed l r. Bu durumda karēn duvarēnē g¿­lend rmek ­ n sentet k 

ya da organ k greft materyaller nden faydalanēlēr [4-8]. Otogref materyallerden der , baĵērsak, 

tendon, fas a lata b r­ok kez kullanēlmēĸ ancak bu materyaller n kullanēmēyla ortaya ­ēkan 

b rtakēm olumsuzluklar (greft alēnan bºlgede aĵrē, enfeks yon, kanama) le elde ed len greft 

materyal m ktarēnēn yeterl  olmamasē sebeb yle kullanēm alanē sēnērlē kalmēĸtēr [6, 7, 9, 10].     

     1958ôde Usherô n fētēk operasyonlarēnda sentet k yamalardan (pol am d mesh) 

yararlanmasēyla fētēk tedav s nde yen  b r dºneme g r lm ĸt r [11, 12]. Usher bu yamalarēn 

barsak ve omentum le temas hal nde olmasēnēn herhang  b r kompl kasyona yol a­madēklarēnē 

ve fasya altēna yerleĸt rmen n de f z ksel avantajlarē olduĵu hakkēnda b lg ler verm ĸt r. Mesh 

le tam rde, n¿ks oranlarē d¿ĸt¿ĵ¿ ve yara yer  nfeks yonlarēna daha az rastlanēldēĵē ­ n son 



BALKAN 11TH INTERNATIONAL CONFERENCE ON APPLIED SCIENCES 
April 4 - 7, 2024 ς Skopje 

ISBN : 978-625-6283-00-8 
 

 

CONFERENCE BOOK                                               Academy Global Publishing House  52  

yēllarda cerrahlar, daha ­ok mesh le sab tleme yºntem n  kullanmaya baĸlamēĸlardēr. Fakat 

mesh kullanēlan vakalarda gºr¿len en ºneml  kompl kasyon ntra abdom nal adezyonlar olarak 

gºster lmekted r. Bazē ­alēĸmalarda se n¿ks ve mesh b¿z¿ĸmes  le lg l  kompl kasyonlar 

b ld r lm ĸt r [11, 12]. 

     Plateletten zeng n plazma (PRP); hastanēn kend  kanē alēnēp uygun santr f¿j yºntemler  

uygulandēktan sonra elde ed len ve normal trombos t deĵerler n n, b r m hacm nde daha fazla 

m ktarda yoĵunlaĸtērēldēĵē plazma b leĸen d r [13-18]. Plateletlerden salgēlanan b¿y¿me 

faktºrler  lg l  alandak  (greft, flep, yara) transmembran reseptºrler ne yapēĸērlar [19]. 

Endotelyal h¿creler, Mezenk mal h¿creler, osteoblastlar, f broblastlar ve ep derm h¿creler  bu 

b¿y¿me faktºrler ne uygun transmebran reseptºrler eksprese ett ĵ n  yapēlan ­alēĸmalarla 

spatlanmēĸtēr [20, 21]. Sē­anlar le yapēlan b r ­alēĸmada mesh n sabtlenmes n n ardēndan 

karēn duvarēnēn a­ēkta kalan y¿zey ne doĵrudan prp uygulandēĵēnda prpôn n anj yogenez s  

artērdēĵē doku b¿t¿nl¿ĵ¿n saĵladēĵē ve uzun vadel  dayanēklēlēĵēn artmasēna katkē yaptēĵē 

b ld r lm ĸt r[16]. 

 Bu ­alēĸma gen ĸ defektl  fētēklarēn kapatēlmasēnda sentet k meshô n PRP le b rl kte 

kullanēldēĵēnda etk l  olup olmadēĵēnē araĸtērmak amacēyla yapēlmēĸtēr. 

 

2. DENEYSEL ¢ALIķMALAR  

2.1 Hayvan Materyal 

¢alēĸmaya baĸlamadan ºnce Fērat ¦n vers tes  Hayvan Deneyler  Yerel Et k Kuruluônun 

onayē (24. 03. 2021 tar h ve 29620 sayēlē zn ) alēndē. Fērat ¦n vers tes  Deneysel Araĸtērma 

Merkez  (F¦DAM)ônden alēnan 250-300 gram aĵērlēĵēnda d ĸ  Sprague Dawley rat deneysel 

­alēĸma materyal  olarak kullanēldē. ¢alēĸmada toplam 42 adet olan d ĸ  spruge dawley ratlar 

rastgele se­ lerek her grupta 7 adet rat olacak ĸek lde toplam 6 gruba ayrēldē. Genel saĵlēk 

taramasē yapēldē saĵlēklē olduklarē anlaĸēlan ratlar ­alēĸmada kullanēldē.  

2.2 Anestez  protokol¿ 

     Anestez  ­ n 10 mg/kg dozunda xylaz ne hydrochlor de (Rompun, Bayer 23, 32 mg/ml) kas 

­  enjekte ed ld kten 10 dak ka sonra 70 mg/kg kas ­  ketam n hydrochlorur (Ketalar, Parke-

Dav s, 50 mg/ml) kullanēldē. 

2.3 Deneysel Fētēk Oluĸturma ve Operasyon Protokol¿ 

Genel anestez  altēndak  deneysel fētēk oluĸturulacak t¿m ratlarēn ventral karēn bºlges  tēraĸ 

ed ld kten sonra pov don yot kullanēlarak bºlge dezenfekte ed ld . Operasyon masasēna 

sērt¿st¿ yatērēlan hayvanlarēn karēn bºlges  tam med an hattan olacak ĸek lde der  ens zyonu 

yapēldē. Der  ve der altē baĵ dokusu ge­ ld kten sonra karnēn ventral bºlges n n  med an 

hattēnda tam l nea albanēn h zasēndak   kaslar k¿nt d seks yonla a­ēlarak fētēk del ĵ  oluĸturuldu.  

A­ēlan ens zyon hattē 1x2 cm boyutlarēnda gen ĸlet ld kten sonra fētēk tam r  ­ n Grup 

1ôdek  hayvanlara em leb l r sentet k mesh defekt boyutlarēna uygun hale get r lerek 2x3 cm 
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nlay (karēn ­ ) olarak tesp t ed ld . Grup 2 de se defekt boyutlarēna uygun hale get r len 

em leb l r sentet k mesh 2x3 cm ºnce PRP ­ ne konularak greftô n PRP le kaplanmasē saĵlandē 

ve daha sonra nlay (karēn ­ ) olarak defekt bºlges ne tesp t ed ld . Grup 3ôdek  hayvanlara 

em lmeyen sentet k mesh defekt boyutlarēna uygun hale get r lerek 2x3 cm nlay (karēn ­ ) 

olarak tesp t ed ld . Grup 4 de se defekt boyutlarēna uygun hale get r len 2x3 cm em lemeyen 

sentet k mesh ºnce PRP ­ ne konularak greftô n PRP le kaplanmasē saĵlandē ve daha sonra 

nlay (karēn ­ ) olarak defekt bºlges ne tesp t ed ld . Grup 5ôdek hayvanlar se kontrol olarak 

ayrēldē. Bu gruptak  hayvanlarda se karēn defekt  karĸē karĸēya get rlerek usb 4/0 pol prop len 

p kullanēlarak bas t ayrē d k ĸlerle kapatēldē. T¿m gruplardak k  hayvanlarda karēn bºlges  

kapatēldēktan sonra der  usb 4/0 prop len p kullanēlarak bas t ayrē d k ĸlerle kapatēldē. T¿m 

gruplar 20 g¿nl¿k bekleme s¿res ne tab  tutuldu.  

                                    

Gºrsel 1. 1x2 boyutlarēnda deneysel fētēk ve mesh, 2023 

 

 

Gºrsel 2. Mesh n nlay yºntemle sab tlenmes , 2023 
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Postoperat f bakēm: Operasyondan sonrak  g¿n baĸlamak ¿zere der  d k ĸler  10 g¿n s¿reyle 

pov don yot sol¿syonu le dezenfekte ed ld  ve 1 hafta boyunca her hayvana 1 mg/kg dozunda 

sefazol n sodyum (sefazol 250 mg) ntra muskuler olarak uygulandē.  

 

2.4 PRP Elde Ed lmes 

Prp elde etmek ­ n Grup VI dak  ratlar kullanēldē. Dekap tasyon le baĸlarē kes len ratlarēn 

kanē alēndēktan sonra % 10 luk sodyum s tratlē t¿plere aktarēldē, daha sonra uygun santr f¿j 

ĸlemler nden ge­ r lerek prp elde ed ld . Elde ed len bu kēsmēn m ndray BC30 marka 

hemogram c hazēnda trombos t m ktarēna bakēldēĵēnda normal n 3 katē olduĵu tesp t 

ed ld ĵ nden ­alēĸmada kullanēldē  

2.5 ¥tenaz  ve ¥tenaz  Sonrasēnda Yapēlan Uygulamalar  

Gruplarda bulunan t¿m ratlar 20. g¿n¿n sonunda ºzel kapalē kutu ­ers ne alēndē ve CO2 

(karbond oks t) gazē ver lerek ºtenaz  ger­ekleĸt r ld .  

¥tenaz  ed len ratlarēn fētēk bºlges ndek  der  tamamen kes ld kten sonra karēn ­ ne bosch 

marka hava kompresºr¿ kullanēlarak karēn ­  basēn­ arttērēldē. Uygulanan basēn­ sonrasē 

patlatma anēndak  deĵerler kayded l p varyans anal z ne (ONE-WAY ANOVA) tab tutulurak 

deĵerlend r ld .  

 

Gºrsel 3. Patlatma deney , 2023 

 

Her gruptak  denekler patlatma deney nden sonra karēn boĸluĵu a­ēlarak fētēk bºlges nden 

mesh de kapsayacak ĸek lde 2 x 4 cm boyutlarēnda ºrnek kes l p alēndē. Daha sonra bu ºrnekler 

­ekme koparma deney  ­ n anal ze gºnder ld . Bu anal z Shēmadzu marka chaz le yapēldē. 

Numunen n k  ucu mak neye le sab tlend kten sonra gerd rme kuvvet ne maruz bērakēldē. 

Ger l me maruz kalan ºrnekler n koptuĵu andak  deĵerler Newton c ns nden ºl­¿lerek kayēt 

altēna alēndē. Elde ed len deĵerler varyans anal z ne tab  tutularak deĵerlend r ld .        
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¥tenaz  ĸlem nden sonra alēnan fētēk-mesh dokularē %10ôluk nºtral formal n sol¿syonunda 

tesp t ed ld . Dokular rut n alkol-ks lol tak p ĸlemler nden ge­ r lerek paraf n bloklara alēndē. 

Poly-lys nl  lamlara alēnan 4 Õôl k kes tler hematoks len-eos n le boyanarak dev h¿cre 

oluĸumu, eoz nof l lºkos t nf ltrasyonu, monon¿kleer h¿cre nf ltrasyonu, anj ogenez ve ºdem 

yºn¿nden x40ôlēk b¿y¿tmede rastgele 6 farklē alan ncelend . F brºz doku oluĸumu se 

Massonôs Tr chrome le boyanarak x10ôluk b¿y¿tmede rastgele 6 farklē alan ncelend . 

¥tenaz  ed len hayvanlarēn mesh ve defekt bºlges n  ­ ne alacak ĸek lde ºrnekler alēnarak 

malond aldeh t (MDA) d¿zeyler  saptanmēĸtēr. MDA tay n  Placer ve ark. tarafēndan mod f ye 

ed len yºnteme gºre yapēlmēĸtēr. Bu yºntem l p dperoks dasyonu (LPO)ônun aldeh t 

¿r¿nler nden b r  olan MDA le t obarb t¿r k as t (TBA)ô n reaks yonu temel ne dayanmaktadēr. 

Oluĸan MDA, TBA le pembe renkl  b r kompleks oluĸturmakta ve bu ­ºzelt n n absorbansē 

532 nmôde spektrofotometr k olarak ºl­¿lerek LPOônun dereces  saptanmēĸtēr[22].  

3. SONU¢LAR VE DEĴERLENDĶRME  

     ¢alēĸmada 20 g¿n boyunca herg¿n postoperat f bakēmlarē yapēlan ratlarēn kl n k muayenes  

ger­ekleĸt r ld . Enz syon hattēnda lk 2 g¿n haf f b r ºdem ve kēzarēklēk dēĸēnda b r enfeks yon 

tesp t ed lmed .Ggruplarēn h ­b r nde d k ĸler n ge­t ĵ  yerde br akēntēnēn olmadēĵē ve 

d k ĸler n de a­ēlmadēĵē gºr¿ld¿. 

     Patlatma basēn­ bulgularē le yapēlan stat st ksel anal zde mesh uygulanan t¿m gruplar 

kontrol grubu le kēyaslandēĵēnda  anlamlē b r fark tesp t ed lm ĸt r. Ancak mesh uygulanan 

gruplar arasēnda stat st ksel anlamda ºneml  b r fark tesp t ed lmem ĸt r. Patlatma deney  basēn­ 

deĵerler  ar tmet k ortalama sonu­larē Grup Iôde 0,225 atm, Grup IIôde 0,306 atm, Grup IIIôde 

0,281 atm, Grup IVôde 0,264 atm, Grup Vôde 0,193 atm olarak ºl­¿ld¿. 

     Patlatma basēn­ bulgularē le yapēlan stat st ksel anal zde mesh uygulanan t¿m gruplarēn 

kontrol grubuna gºre anlamlē b r fark gºzlenm ĸt r. Ancak mesh uygulanan gruplar arasēnda 

stat st ksel anlamda ºneml  b r fark gºzlenmem ĸt r. Kontrol grubundak  deĵerler d ĵer 

gruplara kēyasla d¿ĸ¿k ­ēkmēĸtēr.  

      Postmortem bulgulardan mesh b¿z¿ĸmes  ve mesh ayrēlmasē h ­b r grupta gºzlenmed . 

Mesh uygulanan t¿m gruplarda mesh bulunduĵu bºlgeye kaynaĸtēĵē ve ¿zerler nde f brºz b r 

doku bandēnēn olduĵu gºzlend . PRP uygulanan 2.ve 4. gruplarda meshô n ­ kēsmēnda parlak 

b r ĸek lde per ton zasyonun baĸladēĵē gºr¿ld¿. Ancak d ĵer gruplarda bu oluĸum tam olarak 

gºzlenmed .   

     Kontrol grubunda daha az olmak ¿zere mesh uygulanan t¿m gruplarda bel rg n olarak artmēĸ 

b r adhezyon gºzlend . Grup Iôdek  ratlarda ¿­ denekte 4. derece adhezyon, k  denekte 2. 

derece adhezyon ve k  denekte 3. derece adhezyon gºzlemlend . Grup IIôdek  ratlarda ¿­ 

denekte 4. Derece adhezyon, ¿­ denekte 3. derecede adhezyon ve b r denekte 1. derecede 

adhezyon gºzlemlend . Grup IIIôdek  ratlarda dºrt denekte 4. derecede adhezyon, k  denekte 

2. derecede adhezyon ve b r denekte 3. derecede adhezyon gºzlemlend . Grup IV dºrt denekte 

2. derece adhezyon, k  denekte 3. derecede adhezyon ve b r denekte 1. derecede adhezyon 
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gºzlemlend . Adhezyonlarēn skorlanma dereces  bel rlen rken Na r ve ark. yaptēklarē ­alēĸma 

referans alēnmēĸtēr[23] 

 

Gºrsel 4. Adhezyon, 2023 

  MDA d¿zeyler nde em leb len mesh+PRP uygulanan grup le sadece em lmeyen mesh 

uygulanan grupta kontrol grubu le kēyaslandēĵēnda stat st k  olarak b r fark gºzlenmem ĸken 

em leb len mesh uygulanan grupta kontrol grubuna kēyasla ºnemsenecek derecede y¿ksek 

olduĵu tesp t ed lm ĸt r. Em lmeyen mesh+PRP grubunda se MDA d¿zeyler n n d ĵer t¿m 

gruplarla karĸēlaĸtērēldēĵēnda stat st k  olarak daha d¿ĸ¿k olduĵu saptanmēĸtēr(p᾽0, 001). 

Hematoks len-Eoz n le yapēlan boyamalarda tesp t ed len h stopatoloj k bulgular 

a­ēsēndan gruplar arasēnda stat st ksel olarak anlamlē farklar tesp t ed ld  (p <0,05). Dev h¿cre 

oluĸumu, eoz nof l lºkos t nf ltrasyonu, Mn h¿cre nf ltrasyonu, anj ogenez ve ºdem en fazla 

G1 grubundaydē. Bel rt len bu bulgulardan eoz nof l lºkos t nf ltrasyonlarē le anj ogenez G2 

grubunda da aynē ĸ ddette yoĵun olarak devam ederken, dev h¿cre oluĸumu, Mn h¿cre 

nf ltrasyonu ve ºdem orta d¿zeyde devam etmekteyd . G3, G4 ve G5 grubunda dev h¿cre 

oluĸumuna rastlanmadē. G1 grubunda ĸ ddetl  olarak tesp t ed len h stopatoloj k bulgulardan 

olan Mn h¿cre nf ltrasyonu, anj ogenez ve ºdem n G3 grubunda hala ĸ ddetl  olarak seyrett ĵ , 

sadece eoz nof l lºkos t nf ltrasyonlarēnēn haf f d¿zeye nd ĵ gºr¿ld¿. Benzer cerrah  

uygulamalarēn yapēldēĵē G4 grubunda se h stopatoloj k bulgularēn ĸ ddet n n azaldēĵē 

bel rlend . Mn h¿cre nf ltrasyonlarē le ºdem haf f d¿zeyde gºr¿l¿rken, anj ogenez orta 

d¿zeyde gºr¿ld¿. Mesh kullanēlmayan sadece d k ĸ uygulanan G5 grubunda se ĸ ddetl  

d¿zeyde tesp t ed len Mn h¿cre nf ltrasyonu dēĸēnda ºneml  b r bulguya rastlanmadē.  
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Gºrsel 5. G2 grubu. Orta d¿zeyde dev h¿cre oluĸumu (oklar) ve orta d¿zeyde Mn h¿cre 

nf ltrasyonlarē (okbaĸlarē), 2023 

 

Gºrsel 6. G1 grubu. ķ ddetl  d¿zeyde dev h¿cre oluĸumu (oklar), 2023 

 

Gºrsel 7. G4 grubu. Haf f d¿zeyde f brºz doku oluĸumu (*), 2023 
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Gºrsel 8. G4 grubu. Orta d¿zeyde yen  damar oluĸumu (oklar), 2023 

      

4. GENEL DEĴERLENDĶRME VE SONU¢LAR  

      Yapēlan ­alēĸmada compos t mesh ve prop len mesh tek baĸēna ya da PRP le kaplē 

formlarēnēn kullanēldēĵē gruplarda adezyon oluĸumu bakēmēndan b r farkēnēn olmadēĵē ortaya 

­ēkmēĸtēr. Bu nedenle PRP n n adezyon ºnlemede b r etk s n n olmadēĵē gºr¿lm¿ĸt¿r. Ancak 

PRP n n yara y leĸmes n  hēzlandērdēĵē gºr¿ld¿. Yapēlan h stopatoloj k muayenede em lmeyen 

mesh+PRP ón n uygulandēĵē dºrd¿nc¿ grup d ĵer t¿m gruplar le karĸēlaĸtērēldēĵē zaman  

monon¿kleer h¿cre nf ltrasyonlarē le ºdem haf f d¿zeyde gºr¿l¿rken, anj ogenez orta 

d¿zeyde gºr¿lm ĸt¿r. Y ne f brºz doku oluĸumu en az olarak 3. ve 4. grupta ger­ekleĸm ĸt r 

[24-26]. 

      Sonu­ olarak fētēk gerek nsan hek ml ĵ nde gerekse veter ner hek ml kte olduk­a sēk 

yapēlan operasyonlardan b r d r. Fētēk tam r nde meshôe baĵlē kompl kasyonlarēn b r­oĵunun 

ºn¿ne ge­ lm ĸ olsada adezyon halen en b¿y¿k problem olarak karĸēlaĸēlmaktadēr. Yapēlan 

­alēĸmada meĸô n PRP le kaplanmasēnēn adezyonu ºnleme ¿zer ne b r faydasēnēn olmadēĵē 

kanēsēna varēldē. Ancak em lmeyen meĸ n PRP le kaplanarak kullanēlmasēnēn 

neovask¿lar zasyonu artērarak yara y leĸmes n  hēzlandērdēĵē gºr¿ld¿. Bu nedenle karēn 

defektler n n erken dºnemde kapanmasē stend ĵ nde em lmeyen meĸ n PRP le kaplanarak 

kullanēlmasēnēn uygun olacaĵē kanēsēna varēldē. 
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ÖZET 

Her insanēn faaliyetinde bir­ok risk unsuru vardēr.  Eve giderken kaza yapabilir,  yemek yerken 

gēda zehirlenmesinden hastalanabilirsiniz. Toplum eczanelerinde de bir gºrevi yerine 

getirmenin doĵasēnda belli oranda risk vardēr. Bir hastanēn re­etesini hazērlayēp eksiksiz bir 

ĸekilde sunmak gibi. Tarihsel olarak eczacēlar i­in maruz kalēnan birincil risk, geleneksel iĸ 

riskleriyle ilgiliydi. ¥rneĵin; yangēn, hērsēzlēk, vb. Modern eczacēlēk uygulamalarēndaysa bu 

riskler; re­ete doldurma hatalarē, ila­ saklama koĸullarē, teknoloji ve elektronik veri iletimi, 

hasta danēĸmanlēk ve ila­ kullanēmēnēn gºzden ge­irilmesi gereklilikleri ve korunan ºzel saĵlēk 

bilgileri gibi bir­ok baĸlēkta ­oĵalmaktadēr. Eczacēlēk uygulamalarē geliĸmeye devam ettik­e, 

riskler de olaĵan ĸekilde artmaktadēr. Bu ­alēĸmada toplum eczanelerinde risk faktörleri 

baĸlēklar halince incelenmiĸ olup, risk kavramēna ait tanēmlamalarē ve bu s¿re­lerin ama­larēnē 

ortaya koymuĸtur. Konu ile ilgili literat¿rler taranmēĸ olup, g¿ncel eczane pratiklerinde 

karĸēlaĸēlan durumlarla birlikte gºzlemsel bir ­alēĸma yapēlmēĸtēr. Eczacēlēk uygulamalarēnda 

riskler ĸu baĸlēklar halinde incelenmiĸtir. ¢alēĸma alanlarēnda risk yºnetimi, depolama ve mal 

kabul alanlarēnda risk yºnetimi, iĸ saĵlēĵē ve g¿venliĵi a­ēsēndan risk yºnetimi, finansal 

risklerin yönetimi, hukuksal risklerin yºnetimi, akēllē ila­ kullanēmē a­ēsēndan risk yºnetimi, 

farmakovijilans ve risk yºnetimi. ¢alēĸmada bu risklerin nasēl yºnetilmesi gerektiĵi ve olasē 

sonu­lara dikkat ­ekilmiĸ olup, bir farkēndalēk oluĸturmak ama­lanmēĸtēr. 

Anahtar Kelimeler: Eczane, Farmakovijilans, Finans, Risk, 

 

RISK MANAGEMENT IN SOCIETY PHARMACIES  

ABSTRACT 

There are numerous risk elements in every action of human being. You might have an accident 

on your way back home or get poisoned while eating. In society pharmacies, there is a natural 

chance of risk to implement an action like, preparing a prescription and passing it in to the 
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patient. Historically, the primary risk element that the pharmacists exposed to was related to 

traditional risk factors, for example fire, robbery. etc. However risk elements in modern 

pharmaceutical applications can be listed as, errors while filling the prescription, conditions of 

storage of the medicine, transmitting of technological and electronically datas, necessities of 

reviewing of patient consultancy, usage of medicine, and protection of private medical 

information. As pharmaceutical applications evolve, risk factors are evenly going to increase. 

In this study, the risk factors in society pharmacies were analyzed by titles, and in addition to 

it, descriptions in relation with risk element and the purpose of these processes were revealed. 

The relevant literature was scanned, and observational study was conducted for the 

circumstances that occur in current pharmaceutical practice. The risks of pharmaceutical 

practice were investigated by the titles listed below; risk management in working place, risk 

management storage and receiving items, risk management of occupational health safety, 

management of financial risks, management of legal risks, management of use of smart drugs, 

pharmacovigilance and risk management. In this study, the procedure of how to manage these 

risks and possible consequences were pointed out and creating an awareness about 

management of risks was targeted. 

Key Words: Pharmacy, Pharmacovigilance, Finance, Risk 

 

 

1. RĶSK KAVRAMI VE DĶĴER KAVRAMLARLA ĶLĶķKĶLERĶ 

Risk kelimesi Fransēzca kºkenli bir kavram olup, ñrisqueò kelimesinden gelmektedir. 

Sºzl¿k anlamē ñbir zarara, bir kayba, bir tehlikeye yol a­abilecek bir olayēn ortaya ­ēkma olasēlēĵēò 

[1]. Belirsizliĵin hedefler ¿zerinde yarattēĵē etkidir. 

Riskin derecesi, tehlike, olasēlēk ve belirsizlik nedir? 

Riskin derecesi hangi ­ēktēnēn ger­ekleĸeceĵinin tahmin edilmesiyle ile ters orantēlēdēr. 

Eĵer risk sēfēr ise gelecek ­ok iyi tahmin edilebiliyor demektir [2]. 

Gelecekle ilgili olarak elimizde bilginin yeterli olmasē ve bu bilgi ve dok¿manēn doĵruluk 

derecesinin y¿ksek olmasē, geleceĵi daha iyi tahmin edebilmemizi saĵlar. Dolayēsēyla riskin 

derecesini azaltmēĸ oluruz. Eĵer risk sēfēr deĵilse, gelecek ­ok iyi tahmin edilemiyor demektir [2]. 

Tehlike: Potansiyel zarar kaynaĵē olarak tarif edilebilir. 

Olasēlēk kelimesi yaygēn olarak iki anlamda kullanēlēr. Bunlardan ilki, bir inan­ veya beklentiyi 

ifade ederken; diĵeri ise, istatistik­iler tarafēndan yorumlanan rastlantē veya ĸansla meydana gelen 

fiziki olaylardēr [3]. 
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Geleceĵe yºnelik kararlarda kullanēlacak verilerin ºnceden kesin olarak bilinmesi m¿mk¿n 

deĵildir. Risk, bir olayēn olasēlēk daĵēlēmēnēn bilindiĵi, belirsizlik ise, bu daĵēlēmēn bilinmediĵi 

durumlardēr[4]. Suya yakēn deĵilseniz boĵulamazsēnēz. Kullanmadēĵēnēz bir ila­tan olumsuz bir 

reaksiyona maruz kalamazsēnēz. Bir risk olmasē i­in aynē zamanda bir tehlike oluĸturmasē gerekir. 

(Sigorta a­ēsēndan) risk t¿rleri nelerdir? 

Risklerin sigortalana-bilirliĵi aĸaĵēdaki faktºrleri taĸēmalēdēr: 

¶ Kayēp parasal rakamlarla ºl­¿lebilir olmalēdēr. 

¶ Kaybēn belirli bir zamanē ve yeri olmalēdēr. 

¶ Sigortalē i­in kaybēn kazara olmasē gerekir. Orasē birey i­in herhangi bir kazan­ veya 

kazan­ beklentisi olmamalēdēr. 

¶ Sigortalēnēn sigortalanabilir bir menfaati olmalēdēr. Fiilen olmayanlara tazminat verilemez. 

Spekülatif Risk; Sigortalanamayan riskleri ifade eder. ¥rneĵin kazē kazan bileti aldēĵēnēz 20 TL 

deĵerinde, kaybetme olasēlēĵēnēz ­ok y¿ksek, 200.000 TL kazanma ihtimaliniz ­ok d¿ĸ¿kt¿r. Bir 

eczaneyi iĸletmekte aynē zamanda spek¿latif ­ok risk i­erir, ­¿nk¿ baĸarē ve baĸarēsēzlēĵēn garantisi 

yoktur. K¿­¿k iĸletmede her zaman bu risk vardēr. 

Saf Risk; Sigortalanabilir riskleri ifade eder. Saf riskler tesad¿fi, beklenmedik veya ka­ēnēlmaz 

olarak kabul edilir. Hastalēk, ºl¿m, yangēn, sel ve kazalarēn ­oĵu saf risk i­erir. Bireyler ve 

iĸletmeler saĵlēk, ºl¿m ve ev ve iĸyeri hasarlarēnē i­eren riskler i­in sigorta satēn alabilirler. 

Riskin Sebepleri nelerdir? 

Ķĸletmelerin veya ĸahēslarēn katlanacaĵē risklerin ­eĸitli sebepleri vardēr. Bu nedenleri 

genelde ĸu ĸekilde sēralayabiliriz : [5] 

¶ Metotsuzduk ve plansēzlēk 

¶ Aĸērē motivasyon 

¶ Ķhmal ve gerekli ara­larēn olmayēĸē 

¶ Zaman baskēsē 

¶ Yºnetici baskēsē 

¶ K¿­¿k riskler karĸēlēĵēnda b¿y¿k k©r beklentisi 

¶ Çevresel etkiler 

Risk Yönetimi ve Süreci? 

Risk yºnetim s¿reci birbirine baĵēmlē beĸ iĸlem basamaĵēndan oluĸur [6].   

Bu basamaklar:  

¶ Riskin tanēmlanmasē,  

¶ Riskin deĵerlendirilmesi ve hesaplanmasē, 
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¶ Alternatif risk d¿zeltme ara­larē arasēndan bir se­im yapēlmasē,  

¶ Se­ilen alternatiflerin uygulanmasē,  

¶ Deĵerlendirme ve kontrol s¿re­lerini kapsamaktadēr 

2. TOPLUM ECZANELERĶNDE RĶSK Y¥NETĶMĶ 

Ķyi Eczacēlēk Uygulamalarēnēn felsefesi; eczanede bulundurulan ürünler ile ilgili hizmetleri 

sunmak, toplumun bu hizmetlerden en iyi ĸekilde yararlanmasēna yardēmcē olmak, ila­lardan 

ºngºr¿len yarar ile elde edilen yararē deĵerlendirerek verimi arttērmaya yºnelik faaliyetlerde 

bulunmaktēr [7]. 

Risk analizi; her ecza nenin bulunduĵu konuma, i­inde bulunduĵu binaya, kendi i­ mimari 

planēna, elektrik tesisatēna, ēsēnma ĸekline, ila­larēn konulduĵu dolaplarēn yapēsē, duruĸu ve 

d¿zenlenmesine, eczanede satēlan mamullerin cinsine gºre deĵiĸiklikler arz eder. Dolayēsēyla her 

bir eczanenin yapēsēna ve konumuna gºre risk deĵerlendirmesinin farklē olacaĵēndan, her iĸ yeri 

i­in ºzel olarak deĵerlendirme yapēlmasē gerekmektedir. 

2.1. ¢alēĸma Alanlarēnda Risk Yºnetimi 

Ana bºl¿mde hastalarēn re­eteleri karĸēlanēr, re­etelerin kaydē ve bilgisayarla olan iĸlemler 

yapēlēr ve hastaya ila­larē verilir. Laboratuvar bºl¿m¿nde ise; fazla ila­larēn konulacaĵē dolaplar, 

laboratuar tezgahē, buzdolabē bulunmaktadēr. Bu bºl¿mde esas olarak majistral ila­lar hazērlanēr 

ama aynē zamanda eczanenin deposu olarak da kullanēlēr. Buzdolabēnda saklanmasē gereken ila­lar 

burada bulunur ve nºbet saatlerinde istirahat saĵlanmasē i­in de bu bºl¿m kullanēlēr. 

¥ncelikle bu alanlarēn b¿t¿n¿n¿n deprem ve diĵer doĵal afetler a­ēsēndan risk taĸēyēp 

taĸēmadēĵē deĵerlendirilmelidir. Bu deĵerlendirmeler ilgili belediyeler, m¿hendis odalarē ve statik 

yapēda uzmanlēk taĸēyan ºzel firmalara yaptērēlabilir. Risk taĸēyan bir yapēda bulunma 

mevcudiyetimizi, nasēl ki halk saĵlēĵēnē iyileĸtirmeyi ama­ ediniyorsak, kendi can g¿venliĵimize 

de gºz ºn¿nde bulundurup iyileĸtirmek hayati ºnem taĸēr. Bunu bir eczane yeri se­erken, eczacēlēk 

faaliyetinin vicdani bir gerekliliĵi olarak gºrmeli hem kendimizin hem de ­alēĸanlarēmēzēn can 

g¿venliĵini saĵlamalēyēz. 

Depolama / Ürün Kabul Bölüm¿nde Oluĸabilecek Riskler 

¦r¿n kabul esnasēnda ºncelikle yeterli depolama alanēmēz olduĵundan emin olmalēyēz. 

Alanēmēzē depolamaya hazēr hale getirip gerekli temizliĵini saĵlamalēyēz. Gelen paketlerde hasar 

ve miat kontrol¿ yapmalēyēz. ¦r¿n kabulde soĵuk zincir ve uyuĸturucu psikotrop ¿r¿nlere ºncelik 

verilmelidir. ¦r¿nler d¿zenlenirken aĵēr ve kērēlacak  (cam ambalaj) ¿r¿nler daha az boyutlarda 

istiflenmelidir. B¿t¿n saklama alanēmēzda, 

Å ¦r¿nlerin etiketinde belirtilen saklama ĸartlarēna uyulmalē. 
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Å Sēvē formlu ¿r¿nleri alt raflara yerleĸtirilmeli. 

Å Soĵuk zincir kurallarēna uyulmalē. 

Å Y¿ksek g¿venlik gerektiren, y¿ksek deĵerli ¿r¿nler i­in uygun g¿venliĵi saĵlanmalēdēr. 

Å Hasar gºrm¿ĸ, miadē dolmuĸ ¿r¿nleri zaman ge­irmeden kullanēlabilir stoktan ayērēlmalē 

ve imha prosed¿r¿n¿ze uygun ĸekilde imha edilmelidir. 

Å B¿t¿n ¿r¿nlerinizi daima miadē ilk dolan ilk dolan ­ēkar kuralēna gºre muhafaza edilmeli. 

Bu bºl¿mde oluĸabilecek riskler; 

Å Kērēk, yērtēk ambalaj 

Å Okunmayan, silinmiĸ, eksik, lekeli ambalaj 

Å Sēvēlarda renk bozukluĵu, tortu oluĸumu 

Å Iĸēĵa duyarlē ¿r¿nlerde yērtēk ambalaj 

Å Tabletlerde renk bozukluĵu, ufalanma, yapēĸma, kºt¿ koku 

Å Kaps¿llerde ezilme, yapēĸma 

Bu bölümdeki riskleri önlemek için, 

Å Eczanenin muhtelif yerlerine temizlik talimatlarēnē asēlmalē. 

Å Yerleri d¿zenli olarak, y¿zey aktif madde ve ­amaĸēr suyuyla silinmeli. 

 

 

Eczanelerde Laboratuvar G¿venliĵiyle Ķlgili Risklerin Yºnetimi 

Majistral ila­ laboratuvarlarēnēn g¿venliĵinin saĵlanmasē, ­alēĸana ve ­evreye zarar 

verebilecek nitelikteki fiziksel, kimyasal ve mikrobiyolojik t¿m tehlike ve olumsuzluklarēn ortadan 

kaldērēlmasēnē veya en aza indirilmesini saĵlayan bir t¿r risk yºnetimi olarak tanēmlanabilir. 

Eczane laboratuvarlarē her zaman d¿zenli, temiz ve ­alēĸmaya uygun ĸekilde tutulmalē, 

gereksiz ya da gereĵinden fazla ekipman ve materyal bulundurulmamalēdēr. Asit ve alkali 

dökülmesi halinde yer bol akar-su ile yēkanmalēdēr. Kimyasal maddeler geliĸi g¿zel 

karēĸtērēlmamalēdēr. ķiĸelerin kapaklarē deĵiĸtirmemelidir.  

Soĵuk Zincir ¦r¿nleriyle Ķlgili Risklerin Yºnetimi 

Aĸēlar, ins¿lin preparatlarē gibi hormon yapēsēnda olan m¿stahzarlar, Kan ¦r¿nleri 

(Ķmm¿nolojik ¿r¿nler)olarak ifade ettiĵimiz Mor ve Turuncu Re­ete kapsamēndaki ila­lar, 

enzimler gibi biyolojik yapēda etken madde i­eren tēbbi m¿stahzarlarēn istenilen miktarlarēnēn, 

ihtiyacē olan kiĸilere (birimlere)  doĵru sēcaklēkta ulaĸmasēnē saĵlayan insan ve malzemelerden 

oluĸan sisteme verilen isimdir. Soĵuk zincir ekipmanlarē; Buzdolaplarē ve derin dondurucular (2-

8 °C aralēĵē  ), Thermobox-Köpük ambalajlar, Buz aküleridir. 
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Soĵuk zincir kērēldēĵēndan ĸ¿phe edildiĵi takdirde, zincir kērēldēĵē d¿ĸ¿n¿len ¿r¿nler dolap 

i­erisinde ayrē ve tanēmlanmēĸ (iĸaretlenmiĸ) bir yerde muhafaza edilmelidir. Ayrēlan bu ¿r¿nler 

maruz kalmēĸ olduĵu ēsē derecesi, maruz kalma s¿resi, ºnceki saklama ĸartlarē, miatlarē ve soĵuk 

zincir ¿r¿n¿n cinsi gibi parametreler gºz ºn¿nde bulundurularak deĵerlendirilmelidir. Soĵuk 

zincir ¿r¿nlerin takibi; Otomatik ºl­¿m yapan sistem ¿zerinden buzdolabēnēn sēcaklēk deĵerleri ve 

nem oranlarē takip edilerek kayēt altēna alēnēr. Buzdolabēnda sēcaklēk belirlenen limitlerin dēĸēna 

­ēktēĵēnda eczanede sesli ve ēĸēklē uyarē sistemi devreye girmektedir.  

2.2. Ķĸ Saĵlēĵēyla G¿venliĵi Yºn¿nden Risk Yºnetimi 

Toplum eczanelerinde bu konu esasēnda sorumluklarē ĸu baĸlēklar altēnda ifade edebiliriz: 

¶ Temel Ķĸ Saĵlēĵē ve G¿venliĵi Eĵitimi: Ķlgili yºnetmelikte belirlenen s¿reler dahilindeki 

zorunlu eĵitimlerin iĸyeri hekimi ve iĸ g¿venliĵi uzmanē tarafēndan verdirilmesi. 

¶ Saĵlēk Gºzetimi: ¢alēĸanlarēn, iĸe giriĸ ve/veya periyodik muayenelerinin yaptērēlmasē. 

¶ Acil Durum Planē: Ķĸletmenin acil durum planēnēn, 6331 Sayēlē Kanun ve ilgili 

yºnetmelikler doĵrultusunda hazērlanmasē, Acil Durum ve Yangēn Tatbikatē, Eĵitimi: En 

az yēlda bir defa acil durum tatbikatēnēn yapēlmasē. T¿m ­alēĸanlara acil durum 

eĵitimlerinin ( ilkyardēm, arama-kurtarma, yangēn) ilgili kurumlardan aldērēlmasē. 

¶ Risk Deĵerlendirmesi: Ķĸyerinde var olan tehlikeler ve bu tehlikelerden oluĸabilecek 

risklerin belirlenmesi i­in risk deĵerlendirmesinin yapēlmasē, mevcut risklerin bertaraf i­in 

ºnlem alēnmasē. Risk deĵerlendirme ­alēĸmasēnē yapēlmamasē halinde 10.maddeye 

muhalefetten para cezasē iĸlemi yansētēlēr. 

¶ Ķĸ Kazasē ve Meslek Hastalēklarēnēn Bildirimi: Ķĸverenler, iĸyerinde oluĸan iĸ kazasē ve 

meslek hastalēklarēnē SGK Ķl M¿d¿rl¿ĵ¿ne bildirmelidir ve ºnleyici tedbirleri almalē veya 

aldērmalēdēr [8]. 

30 Haziran 2012 tarih ve 28339 sayēlē Resmi Gazeteô de yayēmlanan 6331 sayēlē ñĶĸ Saĵlēĵē ve 

Güvenliĵi Kanunuò ile ilgili olarak,  29.12.2012 tarih ve 28512 sayēlē Resmi Gazeteô de 

yayēmlanan ñĶĸ Saĵlēĵē ve G¿venliĵi Risk Deĵerlendirmesiò  yºnetmeliĵine gºre; ñMadde 5 - (1). 

Ķĸveren; ­alēĸma ortamēnēn ve ­alēĸanlarēn saĵlēk ve g¿venliĵini saĵlama, s¿rd¿rme ve geliĸtirme 

amacē ile iĸ saĵlēĵē ve g¿venliĵi yºn¿nden risk deĵerlendirmesi yapar veya yaptērēr.ò ĸeklindedir.  

1-9 ­alēĸanē olan eczaneler i­in 2 se­enek bulunmaktadēr: Anadolu ¦niversitesi e-sertifika 

programēna katēlarak sertifika almaya hak kazanmēĸ eczacēlar, iĸe giriĸ ve periyodik muayeneler 

hari­, iĸ g¿venliĵi hizmetini kendileri ­alēĸanlarēna verebilecektir 
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10 veya daha fazla ­alēĸanē bulunan eczaneler i­in tek se­enek bulunmaktadēr: Ortak Saĵlēk 

G¿venlik Birimi (OSGB) ile anlaĸarak iĸ g¿venliĵi ve iĸyeri hekimi hizmetlerini almalarē 

gerekmektedir. 

Ķlgili Kurum tarafēndan yapēlacak teftiĸ ve denetimlerde sēkēntē yaĸanmamasē adēna 

FarmaInbox Re­ete Tevzi Sistemi ¿zerinden ñTehlike Belirleme ve Risk Deĵerlendirme Formuò 

oluĸturulmuĸ olup, eczacēlarēn bu formu kendi eczanesinin fiziki koĸullarēnē deĵerlendirerek 

doldurmalarē, bir dosya oluĸturarak saklamalarē ve konuyla ilgili olarak yapēlacak teftiĸ-

denetimlerde bu dosyayē gºstermeleri ºnemlidir.  

2.3. Eczanede Finansal Risklerin Yönetimi 

Eczanelerin s¿rd¿r¿lebilirliĵi i­in finansal yºnetiminin etkili ĸekilde yapēlmasē b¿y¿k 

ºnem taĸēmaktadēr. G¿n¿m¿zde eczane sayēsēnēn hēzlē artēĸē, ekonomik dalgalanmalar, ila­larēn 

yoka d¿ĸmesi gibi nedenlerden dolayē eczane kaynaklarēnē ­ok daha dikkatli kullanmak 

gerekmektedir.  Eczanelerin danēĸmanlēk hizmetlerini yerine getirebilmesi i­in eczanenin 

s¿rd¿r¿lebilirliĵi ºn ĸarttēr. Bu ama­la eczane sermayesini iyi kullanabilmek, etkili stok yºnetimi 

yapabilmek, ¿r¿n ve hizmet kalitesinden ºd¿n vermeden en d¿ĸ¿k maliyet ile maksimum faydayē 

saĵlayabilmek gerekmektedir.  

Fakat bunlarēn yanēnda diĵer ticari iĸletmelerden farklē olarak eczane iĸletmelerinin 

kendilerine ºzg¿ karmaĸēk sorunlarē da bulunmaktadēr. ¥zellikle eczane iĸletmeleri yasal 

d¿zenlemeler kapsamēnda; ila­ta geri ºdeme, fiyatlandērmada kullanēlan indirim unsurlarē, 

fiyatlandērma yºntemleri, mal alēĸ ve satēĸ iĸlemleri, muayene ve ila­ katēlēm paylarē ve eczane 

hizmet bedelleri gibi bir­ok karmaĸēk uygulama ile karĸē karĸēya kalmaktadēr [9]. 

Eczane Ķĸletmelerinde Gelir-Gider Kavramē: 

Eczane iĸletmelerinin, gelir ve giderlerinin ayrēntēlē olarak takibi; hem iĸletmenin finansal 

durumu ile faaliyet sonu­larēnēn ger­eĵi yansētmasēnē hem de vergi matrahēnēn doĵru 

hesaplanmasēnē saĵlayacaktēr. Bu nedenle eczane iĸletmelerinde, ºzellikle gider kavramlarēnēn 

tanēmlanmasē, kaydedilmesi, sēnēflandērēlmasē, ºzetlenmesi ve analizi ayrēca ele alēnēp ¿zerinde 

durulmasē gereken ºnemli bir konudur [10]. 

Eczane iĸletmelerinin k©r elde edebilmesi i­in; dºnem toplam gelirlerinin yine o döneme 

ait toplam giderlerinden daha fazla olmasē gerekmektedir. Bu nedenle eczane iĸletmeleri, gelir ve 

gider kalemlerini doĵru tespit etmeli ve finansal tablolarēna doĵru yansētmalēdēr. 

Eczane iĸletmelerinin hesaplanan gelirleri; esas faaliyet gelirleri (Satmēĸ olduĵu ila­ ve 

medikal malzemelerin miktarlarē ve satēĸ fiyatlarēnēn ­arpēmēnēn toplamē) ve diĵer gelirlerinin 

toplamēndan oluĸmaktadēr [10]. 



BALKAN 11TH INTERNATIONAL CONFERENCE ON APPLIED SCIENCES 
April 4 - 7, 2024 ς Skopje 

ISBN : 978-625-6283-00-8 
 

 

CONFERENCE BOOK                                               Academy Global Publishing House  68  

Eczane iĸletmelerinin hesaplanan giderleri ise, gerek kuruluĸunda gerekse de kuruluĸ 

sonrasēnda faaliyetlerini s¿rd¿rebilmek veya gelir elde edebilmek i­in yapēlmasē gereken 

harcamalardēr [10]. 

Eczane iĸletmelerinin, kuruluĸunda yapēlan harcamalar (Boya, yazar kasa alēmē, soĵuk hava 

¿niteleri gibi demirbaĸlar) iĸletmenin ñkuruluĸ giderleridir. Eczane iĸletmesinin, ila­ ve medikal 

malzeme satēn alēnmasēnda yaptēĵē ºdemeler ñstok maliyetiò ile iliĸkilendirilirken; ­alēĸtērdēĵē 

personele yaptēĵē ºdemeler, kira, elektrik gibi giderler de faaliyet dºnemine ait ñgenel giderlerò 

olarak sēnēflandērēlmaktadēr. 

Eczanelerde Stok Yönetimi 

Eczane iĸletmelerinin, ºncelikli ihtiyacē iyi bir muhasebe uygulama sistemi olmalēdēr, bu 

sistem kurulduktan sonra da eczacēlarēn temel d¿zeyde bir muhasebe ve vergi uygulamalarē 

bilgisine sahip olmalarē gerekmektedir. Eczane iĸletmelerinin ºzellikle varlēklarēn yºnetimi 

kapsamēnda ºncelikle stok yºnetimi ¿zerinde hassasiyetle durmalarē gerekmektedir. Stoklarla ilgili 

kontrolleri mutlaka 3 ayda bir mali m¿ĸavirle birlikte yapmalarē fiili stok-kaydē stok dengesi 

a­ēsēndan ºnem arz etmektedir. 

Eczane iĸletmelerinin, ºncelikli ihtiyacē iyi bir muhasebe uygulama sistemi olmalēdēr, bu 

sistem kurulduktan sonra da eczacēlarēn temel d¿zeyde bir muhasebe ve vergi uygulamalarē 

bilgisine sahip olmalarē gerekmektedir. Eczane iĸletmelerinin ºzellikle varlēklarēn yºnetimi 

kapsamēnda ºncelikle stok yºnetimi ¿zerinde hassasiyetle durmalarē gerekmektedir. Stoklarla ilgili 

kontrolleri mutlaka 3 ayda bir mali m¿ĸavirle birlikte yapmalarē fiili stok-kaydē stok dengesi 

a­ēsēndan önem arz etmektedir. 

2.4. Eczanelerde Hukuksal Risklerin Yönetimi 

Hasta Haklarē ( KVK Kapsamēnda ) / Hasta ķik©yetleri ve Sonu­larē A­ēsēndan 

Hastalarēn zarara uĵramalarē halinde ­eĸitli haklara sahip olduĵunun ve eczacēlarēn hukuki 

sorumluluklarēnēn bilincinde olmalarē ºnemlidir. Re­etece yazēlandan farklē bir ilacēn verilmesi, 

re­etede yazēlana muadil olmayan, hastanēn hastalēĵēnē iyileĸtirmeye yºnelik bir ºzelliĵi 

bulunmayan bir ilacēn verilmesini ifade eder. 

Buradaki zarar,  

Å Hastanēn hi­ iyileĸememesi,  

Å Ķyileĸme s¿recinin uzamasē,  

Å Verilen ilacēn saĵlēĵēnē bozucu etki gºstermesi veya  

Å Yeni bir tedavinin gerekmesi gibi haller olabilir.  
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Eczacēnēn re­etede yazandan baĸka bir ila­ vermesi kasēt veya ihmali sonucu olmalēdēr. 

Eczacēnēn ihmalden yanlēĸ ila­ vermesi ise kasta nispeten daha sēk gºr¿len bir durumdur.  

Å Eczacēnēn emin olmadēĵē halde tahminen bir ilacē vermiĸ olmasē, 

Å Dikkatsizlik sonucu ila­ ambalajēnēn karēĸtērēlmasē, 

Å Etken maddenin aynē olduĵu d¿ĸ¿ncesiyle baĸka bir ila­ verilmesi gibi durumlar ihmale 

örnektir. 

Hastalar, eczacēnēn yanlēĸ ila­ vermesinden bir zarara uĵramalarē halinde maddi ve manevi 

tazminat davasē a­abilmektedir. Eczacēnēn re­etede yazēlandan farklē ila­ vermesinden doĵan 

sorumluluĵu, kural olarak Bor­lar Kanunuônda yerini bulan sºzleĸmeden doĵan sorumluluktur 

[11]. 

  Eczacē, yanēnda ­alēĸanlarēn kasten veya bilgisizlik, tecr¿besizlik, dikkatsizlik sonucu 

verecekleri yanlēĸ ila­tan doĵan zararlardan da TBK m.116 gereĵince yardēmcē kiĸinin fiillerinden 

sorumluluk esasēna gºre sorumlu olur [11]. 

¥rneĵin Yargētay bir kararēnda, re­eteye aykērē olarak Parol yerine Alprajin isimli ilacēn 

verilmesini re­eteye aykērē ila­ vermek su­u olarak kabul etmiĸtir. Baĸka bir kararēnda da yanlēĸ 

ilaç verilmesinden hasta zarar gºrm¿ĸse bunu T¿rk Ceza Kanunuônda d¿zenlenen yaralama su­u 

olarak kabul etmiĸtir  [11]. 

Eczacēnēn re­eteli veya re­etesiz verdiĵi t¿m ila­lar bakēmēndan aydēnlatma y¿k¿ml¿l¿ĵ¿ 

vardēr. Aydēnlatma y¿k¿ml¿l¿ĵ¿, hastanēn verilen ilacēn kullanēmē, s¿resi, dozajē, etkileri ve yan 

etkileri hakkēnda bilgilendirilmesidir. Aydēnlatma y¿k¿ml¿l¿ĵ¿n¿n yerine getirilmesiyle hasta 

geleceĵi ile ilgili karar verme, tedaviyi uygulama veya devam ettirme hususlarēnda serbest iradeye 

sahip olur. Önemle belirtmek gerekir doktorun hastayē ila­ hususunda aydēnlatmēĸ olmasē 

eczacēnēn veya eczacēnēn yanēnda ­alēĸanlarēn aydēnlatma y¿k¿ml¿l¿ĵ¿n¿ ortadan 

kaldērmamaktadēr. Hasta ayērt etme g¿c¿ne sahipse bizzat, k¿­¿kse yasal temsilcisi 

aydēnlatēlmalēdēr.   

Hasta Kayētlarēnēn Paylaĸēlmasē ve Mahremiyeti 

Kiĸisel Verilerin Korunmasē ile ilgili yasal mevzuat h¿k¿mleri gereĵi eczanelerimizde 

kayēt altēna alarak Medula Sistemine ve eczane programlarēna iĸlediĵimiz bilgiler i­in ciddi bir 

yasal y¿k¿ml¿l¿ĵe sahip bulunmaktayēz. Hastanēn kendi bilgisi ve rēzasē olmadēk­a hastaya ait ila­ 

­ēktēsē baĸta olmak ¿zere, kronik rahatsēzlēklarēnē belirten rapor ve tahlil sonu­larēnēn ¿­¿nc¿ 

kiĸilere asla verilmemesi gerekmektedir  [12]. 

Eczacēnēn Ķmal Ettiĵi Ķla­tan Doĵan Sorumluluĵu 
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Eczacē imal edilmek ¿zere kendisine bērakēlan re­etedeki ilacē, deĵiĸtirmeden ve ºzenle 

yapmakla y¿k¿ml¿d¿r. Eczacē eĵer re­etede yazēlandan farklē bir ila­ inat etmiĸse veya re­etede 

yazēlanē kºt¿ imal etmiĸse ve bunun sonucunda zarar doĵmuĸsa, zarardan sorumlu olacaktēr. 

Sahte Ķla­tan Doĵan Sorumluluk 

Sahte ila­, etiketinde yazēlē olandan farklē maddeler veya i­eriĵindeki maddelerin 

ºl­¿lerinde farklēlēk olan ya da i­eriĵine aktif bileĸenleri bulundurmayan veya sahte etiket 

yapēĸtērēlmēĸ ila­tēr. ¥zellikle TCKônēn 187. maddesine gºre kiĸilerin hayatēnē ve saĵlēĵēnē 

tehlikeye sokacak bi­imde ila­ ¿reten veya satan kimseye bir yēldan beĸ yēla kadar hapis ve adli 

para cezasē verilir. Bu kimsenin tabip veya eczacē olmasē, cezanēn artērēmē sebebidir [13]. 

Ķĸ Hukuku A­ēsēndan 

Ķĸe Giriĸ Bildirgesi: Her ­alēĸanēn, en ge­ iĸe baĸladēĵē tarihte SGK'ya bildirilmesi gerekmektedir. 

4857 Sayēlē Ķĸ Kanunuônun Ķĸ­i ¥zl¿k Dosyasē Ķle Ķlgili 75. Maddesine gºre, iĸveren ­alēĸtērdēĵē 

her iĸ­i i­in bir ºzl¿k dosyasē d¿zenler [14]. 

Ücretin Ödenmesi: 5 ve ¿zeri sayēda iĸ­i ­alēĸtēran iĸverenlerin maaĸlarē bankalar aracēlēĵēyla 

ödemeleri zorunludur [14]. 

Fazla Mesai: Ķĸ Kanunu'nda belirlenen mesai haftada 45 saattir. Bunun anlamē ĸudur; ­alēĸana 

verilen ¿cret 45 saatlik ­alēĸma ¿cretidir ve bu s¿renin ¿zerindeki her ­alēĸma, fazla mesai 

kapsamēndadēr [14]. 

Yēllēk Ķzin: Ķĸyerinde bir yēlēnē doldurmuĸ olan ­alēĸan, on dºrt g¿nl¿k izne hak kazanēr. Ķzinlerin 

mutlaka yazēlē olarak ispatlanabilmesi gerekmektedir [14]. 

Ķĸten ¢ēkarma Sebepleri: Ķĸ Kanunu'na gºre, bir ­alēĸanē iĸten ­ēkarmak (iĸ akdini feshetmek) 

i­in "haklē ya da ge­erli" bir sebep bulunmak zorundadēr. Haklē sebep ve geçerli sebep birbirinden 

farklē kavramlardēr [14]. 

Ķĸletmelerinin Kullandēĵē Kanuni Belgeler ( Muhasebeyle Ķlgili) 

Muhasebenin bilgi kullanēcēlarēnēn iĸine yarayacak doĵru bilgiyi ¿retebilmesi i­in, 

kayētlarēnēn ger­ek durumu yansētan ve tarafsēz olarak hazērlanmēĸ belgelere dayandērēlmasē 

zorunludur. Muhasebe kayētlarēnēn tamamē; gerek T¿rk Ticaret Kanunuônda gerekse Vergi Usul 

Kanunuônda deĵinilen ispat edici belgelerin varlēĵē halinde ger­ekleĸtirilir. 

Mesleki a­ēndan tutulmasē gereken defterler:  Eczane defter ve kayētlarē, 28970 Sayēlē 

Yºnetmelik madde 45ôde d¿zenlenmiĸtir. Eczanede satēĸē yapēlan t¿m ila­lar elektronik ortamda 

kaydedilir. Bu kayētlar, denetimlerde istenilmesi h©linde sunulmak ¿zere saklanēr. Eczanelerde 

teftiĸ defteri, personel defteri ve stajyer defteri tutulur. Defterler, eczacēlarēn baĵlē olduklarē eczacē 

odalarēndan temin edilir ve eczacē odalarēna tasdik ettirilir. 
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Muhasebe a­ēsēndan tutulmasē gereken defterler: Eczaneler, ticari iĸletmeler olduklarē i­in 

Vergi Kanunlarēnda ñt¿ccarò kapsamēnda deĵerlendirilmektedir. T¿ccarlar, defter tutma 

bakēmēndan Vergi Usul Kanuna gºre iki sēnēfa ayrēlmēĸtēr. 

Her sēnēfēn defter tutma ĸekli ve tutmuĸ olduĵu defterler birbirinden farklēdēr. Buna gºre;  

Å Birinci sēnēf t¿ccarlar; Bilan­o esasēna gºre,  

Å Ķkinci sēnēf t¿ccarlar ise, Ķĸletme hesabē esasēna gºre defter tutarlar. 

Eczanelerin Denetlenmesi 

Eczanelerde ilgili yasa ve mevzuat h¿k¿mlerine gºre kimler tarafēndan yapēlabileceĵi aĸaĵēda 

a­ēklanmēĸtēr: 

¶ Ķl Saĵlēk M¿d¿rl¿ĵ¿ Tarafēndan Yapēlan Denetimler 

¶ Eczacē Odasē Denet­ileri Tarafēndan  

¶ Sosyal G¿venlik Kurumu Tarafēndan Yapēlan Denetimler  

¶ Ķĸ M¿fettiĸleri 

¶ Vergi Denetimi Konusunda Yetkili Kiĸiler:  

 

Eczane Sahip ve Mesul M¿d¿r¿n¿n ķirket Ortaklēĵē ve M¿d¿rl¿ĵ¿ 

Eczacēlar ve Eczaneler Hakkēnda Kanunôun aĸaĵēdaki 19. maddesi, eczacēlara bizzat ticaret 

yapmayē yasakladēĵē gibi eczacē, baĸka bir iĸ de yapamaz. Eczane sahibi olan eczacēnēn 

yapabileceĵi iĸler, ºĵretmenlik ve se­imle elde edilen vazifelerdir. Bu kural, sadece eczane sahibi 

olan eczacēlarē kapsamaktadēr [15]. 

Bor­lar Hukuku A­ēsēndan 

Eczacēlarēn depolarla olan iliĸkilerine, T¿rk Ticaret Kanunu uygulanēr. Bu kanuna gºre, her 

eczacē aynē zamanda bir tacirdir. Eĵer bor­lunun iflasēna karar verilirse, kendisine ait haczedilebilir 

durumdaki b¿t¿n malvarlēĵē ve alacaklar ñiflas masasēò denen bir masaya kaydedilir. Malvarlēĵēnē 

artēk bor­lu deĵil, bu masa yºnetecektir. Bunun anlamē, SGK ºdemeleri d©hil, bor­lunun her t¿rl¿ 

hak ve alacaĵēndan mahrum kalacaĵēdēr [14]. 

2.5. Eczanelerde Akēlcē Ķla­ Kullanēmē Yºn¿nden Risklerin Yºnetimi  

Akēlcē ila­ uygulamasē i­in doĵru tanēnēn konmasē, tedavi ama­larēnēn belirlenmesi, 

etkinliĵi kanētlanmēĸ g¿venilir bir tedavinin se­ilmesi, hatasēz bir re­etenin yazēlmasē, hastaya ilgili 

talimatlarēn verilerek tedaviye baĸlanmasē ve tedavinin takibi gerekir. 

Akēlcē ila­ kullanēmēnda tedavinin baĸarēsēnē doĵrudan etkileyecek unsurlardēr. ñEczane kaynaklē 

hatalarēn olmasē kabul edilemeyeceĵi gibi, ñhasta kaynaklēò hatalarēn engellenmesinde de doĵru 

bilgilendirme yapmasē gereken eczane ­alēĸanlarēna ºnemli bir sorumluluk d¿ĸmektedir [16]. 
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Ķla­ izleme / Hasta takibi: Eczacēlarēn kronik hastalarēn (diyabet, esansiyel hipertansiyon vb.) 

uzun süreli ilaç tedavisinde hasta ve ilaç takibi yapmalarē gerekir. Hekim re­eteyi yazdēktan bir 

sonraki kontrole kadar hasta eczacēsēyla daha sēk muhatap olur. Bu aĸamada ortaya ­ēkan etki, yan 

etki ve hastanēn re­etesiz kullandēĵē ila­lar konusunda eczacē sorumluluĵu almalē; gerektiĵinde 

karĸēt etki bildirimi yapmalē; hatta m¿mk¿n olduĵu kadar d¿zenli takip yapmalēdēr [17]. 

Hekimle iĸbirliĵi: Re­etenin kontrol¿ veya bir sorunun ­ºz¿m¿ i­in eczacē hekimlerle iletiĸim ve 

iĸbirliĵi i­inde olmalēdēr [17]. 

Hasta uyuncu: Bazē ¿lkelerde ºzellikle kanser tedavisi gibi karmaĸēk tedavi rejimlerinin 

uygulandēĵē merkezlerde hasta uyuncunun saĵlanmasēnda eczacēya sorumluluk verilmektedir. 

Hastanēn ila­larē almadan ºnce son muhatap olduĵu saĵlēk uzmanē genellikle eczacē olduĵundan 

hastanēn hastalēĵēnēn niteliĵini anlamasē, ila­larēnēn ne i­in verildiĵini, ne ĸekilde kullanēlmasē 

gerektiĵini anlamasē tedaviye uyuncunu artēran en ºnemli faktºrd¿r. Ķlacēn yazēlma aĸamasēndan 

hastanēn kullanēm ve tedavi aĸamasēnēn sonu­lanmasēna kadar olan s¿re­ i­inde akēlcē kullanēmēn 

ve hasta uyuncunun artērēlabileceĵi ºnemli ve kolay basamak eczanelerdir [17]. 

Hasta eĵitimi: Hastalar genellikle eczacēlarēna inanēr ve g¿venirler. Bu y¿zden eczacē hastalara 

zaman zaman bireysel ya da gruplar halinde hasta eĵitimi konusunda bilgilendirmelidir [17]. 

2.6. Eczanelerde Farmakovijilansla Ķlgili Risklerin Yºnetimi 

Farmakovijilans Fransēzlar tarafēndan t¿retilmiĸ bir sºzc¿k olup yunanca ila­ anlamēna 

gelen pharmakon kelimesi ile latince tetikte olmak, uyanēk olmak anlamēna gelen vigilans 

kelimelerinin birleĸtirilmesiyle oluĸturulmuĸtur. G¿n¿m¿z farmakovijilansē ayrēca ñila­larēn 

hastalarēn hayat kalitesine etkileriò ile de ilgilenmektedir.  

T¿m ila­larda hastalarēn ilaca verdiĵi tepkiyi izlemek ve yan etki bildiriminde bulunmak 

tedavinin g¿venliĵi ve etkinliĵi a­ēsēndan ºnem taĸēmaktadēr. 2014 yēlēnda yayēmlanan ñĶla­larēn 

G¿venliliĵi Hakkēnda Yºnetmelikòte AĶR( Advers Ķla­ Reaksiyonu ) bildirimi saĵlēk mesleĵi 

mensuplarēnēn mesleki sorumluluĵundadērò ifadesine yer verilmiĸtir. Ciddi veya beklenmeyen 

AĶRôlerin 15 g¿n i­erisinde T¦FAMôa bildirilmesi beklenmektedir. New Roman karakteriyle 

yazēlmalēdēr [18]. 

T¦FAMôa bildirilmesi gereken AĶRôler  

Etkisizlik bildirimleri : ¥zellikle hayati tehlike taĸēyan hastalēklarēn tedavisinde kullanēlan ila­lar, 

aĸēlar ve kontraseptiflerde meydana gelen etkisizlik olaylarēnēn bildirimi gerekmektedir.   

Gecikmiĸ ila­ etkileri: Ķlaca maruziyetten aylar, bazen yēllar sonra ortaya ­ēkabilecek (kanser gibi) 

advers reaksiyonlardēr. Bu t¿r advers reaksiyonlarēn ge­ ortaya ­ēkmasē nedeniyle ila­la iliĸkisinin 
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tespit edilebilmeleri g¿­t¿r. Bºyle bir iliĸkiden ĸ¿phelenilmesi halinde bildirim yapēlmasē ºnem 

taĸēmaktadēr [18]. 

Biyolojik ilaçlar ve  aĸēlar: Biyolojik ila­lar ve aĸēlarla ilgili bildirimlerde ilacēn seri numarasēnēn 

belirtilmesi önemlidir. 

Bitkisel ürünler:  TĶTCK tarafēndan ruhsat verilmiĸ ñGeleneksel bitkisel tēbbi ¿r¿nlerò ve bunlarēn 

dēĸēnda pek ­ok bitkisel ¿r¿n bulunmaktadēr. Bu ¿r¿nler ile ilgili advers reaksiyonlarēn bildirilmesi, 

bu ¿r¿nlerin g¿venliliĵinin tespit edilebilmesi i­in ºnemlidir [18]. 

Ek izlemeye tabi (ters siyah ¿­gen amblemi taĸēyan) ila­lar: ñEk Ķzlemeye Tabi Ķla­lar Listesiò 

TĶTCKôēn internet listesinde duyurulmakta ve d¿zenli aralēklarla g¿ncellenmektedir. Bu ila­lar ile 

ilgili t¿m ĸ¿pheli advers reaksiyonlar bildirilmelidir.  

Doz aĸēmē: Ciddi advers reaksiyonlara yol a­an doz aĸēmē durumlarē, hastanēn kendi ilacē dēĸēnda 

bir ila­ kullanmasē durumunda dahi bildirilmelidir [18]. 

Endikasyon dēĸē ila­ kullanēmē: Endikasyon dēĸē kullanēm durumunda ortaya ­ēkan advers 

etkilerin bildirimi de istenmektedir [18]. 

 Ķla­ kullanēm hatasē ya da mesleki maruziyet: Ķla­ kullanēm hatasē ya da mesleki maruziyet 

sonucu ortaya ­ēkan AĶRôlerin bildirilmesi beklenmektedir [18]. 

Ķla­ suiistimali ve kºt¿ye kullanēmē: Ķla­larēn suiistimal edildiĵi ya da kºt¿ye kullanēldēĵē 

durumlarēn tespit edilmesi durumda bildirim yapēlmasē ºnemlidir [18]. 

3. SONU¢LAR VE DEĴERLENDĶRME  

Merkezinde insan olan bu risklerin nedenleri olduk­a ­eĸitlidir. Bunlarē genellemek 

gerekirse: Aĸērē g¿ven, bilgisizlik, riskleri ºnemsememek, olumsuz fiziksel koĸullar, psikolojik 

koĸullar, dikkatsizlik ve ihmal bu risklerinin temel sebebi olmaktadēr. Toplum eczanelerinde 

eczacēlar yaptēklarē iĸin gereĵi olarak riskleri ve bu risklerin olasē sonu­larēnē iyi ºz¿msemelidirler. 

Aksi takdirde mesleki, vicdani ve kanuni sorumluluklarē telafi edilemez sonu­lar doĵurabilir. 

Eczanelerde saĵlēk hizmeti geliĸip farklēlaĸtēk­a multidisipliner yaklaĸēmē mesleĵinin ºz¿nde 

benimseyen eczacēlarēn bu t¿r riskleri daha iyi tanēmlayacaĵēna ve ­ºz¿mleyeceĵine hi­ ĸ¿phe 

yoktur. Bu ­alēĸmada olasē riskler ve sonu­larē; ­eĸitli kaynaklardan yapēlan taramalar, veri 

analizleri ve gºzlemler sonucunda derlenmiĸtir. 
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¥ZET 

   Son yēllarda toplumlarda yaĸlē n¿fusun ve kron k hastalēĵa sah p b reyler n artmasē tedav  ve 

bakēm mal yetler n n artmasēna sebep olmuĸtur.  Eldek  mkanlarē daha y  kullanarak, d¿ĸ¿k 

mal yetl  ve n tel kl  tedav  ve bakēmēn en ºneml  yolu kanēta dayalē uygulamalarē kullanmaktēr. 

Hemĸ reler n uygulamalarēnē kanēta dayalē ger­ekleĸt rmeler  meslek  sorumluluklarēdēr. Yoĵun 

bakēmlar hemĸ rel k mesleĵ n n gºrev yetk  ve sorumluluklarēnē en etk n yaptēklarē b r mlerd r. 

Hemĸ reler n uygulamalarēnda mevcut en y  kanētlarē kullanmalarē; uygulama hatalarēnēn 

azalmasēna, mesleĵ n profesyonelleĸmes ne, farklē bakēĸ a­ēlarēna ve bakēmēn 

standartlaĸmasēna yardēmcē olur. 

Anahtar Kel meler: Kanēt, Kanēta Dayalē Tēp, Kanēta Dayalē Hemĸ rel k Uygulamalarē, Yoĵun 

Bakēm Hemĸ rel ĵ 

ABSTRACT 

   In recent years, the ncrease n the elderly populat on and nd v duals w th chron c d seases 

n soc et es has led to an ncrease n treatment and care costs. The most mportant way to 

prov de low-cost and qual f ed treatment and care by mak ng better use of the ava lable 

resources s to use ev dence-based pract ces. It s the profess onal respons b l ty of nurses to 

carry out the r pract ces based on ev dence. Intens ve care un ts are the un ts where the nurs ng 

professon carr es out ts dut es and respons b l t es most effect vely. Nurses use the best 

ava lable ev dence n the r pract ce; It helps to reduce appl cat on errors, profess onal ze the 

profess on, prov de d fferent perspect ves and standard ze care. 
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Key Words: Ev dence, Ev dence-Based Med c ne, Ev dence-Based Nurs ng Pract ces, 

Intens ve Care Nurs ng 

GĶRĶķ 

     Kanēt; b l msel b r araĸtērmanēn net ces d r (Ceylan ve Mete,2023). TDKôye gºre ódel lô 

olarak tanēmlanmēĸtēr. En genel tanēmēyla kanēt; b r b lg y  desteklemek amacēyla saĵlēk 

profesyoneller n n er ĸeb ld ĵ  gºzlem ve tecr¿belerle elde ed len b lg d r (Ceylan ve 

Mete,2023; Menekl  ve Korkmaz,2021). 

     Kanēta dayalē tēp (KDT); hasta bakēmēnda karar alma aĸamasēnda konu le alakalē en yen , 

en g¿ven l r kanētlarēn hastaya yararē gºz ºn¿nde bulundurularak ºzenl  ve mantēlē ĸek lde 

kl n k ver lere entegre ed lmesd r (Menekl  ve Korkmaz,2021; C han ve ark.,2021; ķen ve 

Yurt, 2020). KDT b r nc l kaynakta kanētlar yayēnlandēktan hemen sonra b lg ye ulaĸmayē ve 

saĵlēk profesyoneller n n mevcut meslek  b r k mler yle entegre ederek hasta terc hler  

doĵrultusunda bu kanētē kullanmayē planlar (C han ve Ark.,2021). 

        Kanēta dayalē uygulama (KDU); hemĸ rel k b l m  doĵrultusunda yapēlan araĸtērmalar 

sonucunda elde ed lm ĸ kanētlarēn meslek  deney n ve uzmanlēĵēn k ĸ selleĸt r lm ĸ hasta 

bakēmēyla b¿t¿nleĸt r lmes d r (Menekl  ve Korkmaz,2021; C han ve ark.,2021). KDU saĵlēk 

bakēmēnēn kal tes n n artērēlmasēnē, b rey veya toplumun arzu ed len saĵlēk bakēmēna ulaĸma 

ht mal n  artērarak meslek  b lg n n tutarlē hale gelmes n  saĵlar (Stevens ve Ark., 2013). 

    Florence N ght ngale hemĸ rel k b l msel ­alēĸmalarēnēn ve kanēta dayalē hemĸ rel ĵ n lk 

kaynaĵē olarak kabul gºrmekted r (Kapucu ve Ark.,2021).  1960ôlē yēllarda hemĸ rel k 

eĵ t m ndek  yºnergelerle hemĸ rel k uygulamalē b r b l m olarak bel rlenm ĸt r ve bu durum 

mesleĵ n b lg  ­aĵēnē baĸlatmēĸtēr (Kapucu ve Ark.,2021; Stevens ve Ark., 2013). Ķng l z Doktor 

Arch e Cochrane 1970ôl  yēllarda saĵlēk bakēmēnda karar vermen n tecr¿belere deĵ l kanētlara 

dayanmasē gerekt ĵ n n ºnem n  vurgulamēĸ ve KDU hareket  baĸlamēĸtēr. Kanēta dayalē 

hemĸ rel kte KDU hareket nden doĵmuĸtur ancak bu hareket n hemĸ rel ĵe yansēmalarē 

sēnērlēdēr (Kocaman,2003).  

      Kanēta dayalē hemĸ rel k (KDH), kl n k karar verme aĸamasēnda mevcut en y  kanētlarē, 

hasta stekler  ve kl n k deneymler  le kullanmasēdēr (Kapucu ve Ark.,2021). KDHôēn 

hemĸ rel k mesleĵ nde kullanēmē bakēm kal tes n  artērēr, bakēmēn standard zasyonunu, 

bakēmda fark yaratēlmasēnē, bakēmēn; akēlcē, etk n ve d nam k olmasēnē saĵlar (Sev n­ ve 

Akt¿rk,2023; ķenyuva,2016). 
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HEMķĶRELĶK EĴĶTĶMĶNDE KANITA DAYALI UYGULAMALAR 

      Mevcut kanētlar l sans hemĸ rel k eĵ t m  ­ n en ºneml  yeterl l kt r. En ­ok kl n k 

uygulamalarēn b r par­asē olarak deĵ l sēnēfta ºĵren m yoluyla kanēta dayalē uygulama becer s  

kazanēlmaya ­alēĸēlēr. Ancak; bunun teor k b lg n n kl n k uygulamaya entegrasyon le 

yapēlmasē daha uygundur (F set ve Ark.,2017). 

      Saĵlēk bakēm h zmetler nde hasta g¿venl ĵ  a­ēsēndan KDU b r zorunluluktur. KDU 

ºĵret m nde etk leĸ ml  dersler, vaka ­alēĸmalarē, l terat¿r okumalarē, grup ­alēĸmalarē, problem 

­ºzmeye dayalē ºĵret m uygulamalarē g b  etk leĸ ml  ºĵrenmey  ­eren nterakt f yºntemler 

kullanēlmalēdēr (Horntvedt ve Ark.,2018). 

    Hemĸ rel k l sans eĵ t m nde KDU yaklaĸēmēyla gel ĸen hemĸ reler; bakēma uygulanab l r 

kanētlarē dah l ederler, meslek  yaĸamēnda kanētlarē kullanērlar, problem ­ºzme becer s  

kazanērlar, meslek  alanda yen l kler gel ĸt reb l rler, ĸ doyumlarē artar, etk l  karar verme 

becer ler  gel ĸ r, uygulama hatalarē azalēr. Hemĸ rel kte l sans d¿zey nde eĵ t mle araĸtērma ve 

soru sorma hemĸ rel k mesleĵ n n gel ĸ m  ­ n b¿y¿k ºneme sah pt r (Kapucu ve Ark.,2021).   

KANITA DAYALI UYGULAMALARIN GELĶķĶMĶ VE ¥N¦NDEKĶ ENGELLER 

      G¿n¿m¿zde doĵumda beklenen yaĸ s¿res n n artmasē, kron k hastalēklarē ­oĵalmasē 

neden yle mal yetl  tedav  ve bakēm yºntemler  kullanēlmaktadēr. Bu mal yet n d¿ĸ¿r¿lmes  ve 

kaynaklarēn doĵru kullanēlmasē, daha az mal yetl  ve n tel kl  bakēmda daha ­ok b rey n 

yararlanmasē ­ n en uygun yºntem kanēta dayalē uygulamalardēr.  Son yēllarda kanēta dayalē 

tēp gel ĸm ĸ ve hemĸ rel kte bu gel ĸ mden etk lenm ĸt r. Hemĸ rel k bakēmēnda kanēta dayalē 

temeller n kullanēlmasē mesleĵ n gel ĸ m ne ve yen  rehber ve pol t kalarēn kullanēlmasēna 

olanak saĵlar (¢opur ve Ark.,2015). ¦lkem z 2010 yēlēnda Hemĸ rel k Yºnetmel ĵ nde 

deĵ n ld ĵ  g b  óHemĸ reler n gºrev ve sorumluluklarēndan b r s  de, b rey n, a len n ve 

toplumun her ortamda hemĸ rel k g r ĸ mler  le karĸēlanab lecek saĵlēkla lg l  gereks n mler n  

bel rlemek ve hemĸ rel k tanēlama s¿rec  kapsamēnda bel rlenen gereks n mler ­er­eves nde 

hemĸ rel k bakēmēnē kanēta dayalē olarak planlamak, uygulamak, deĵerlend rmek ve 

denetlemekt r (T.C. Saĵlēk Bakanlēĵē Hemĸ rel k Yºnetmel ĵ , 8 Mart 2010)ô  hemĸ reler kanēta 

dayalē uygulamalarē kullanma sorumluluĵu y¿klenm ĸt r (¢opur ve Ark.,2015). Geleneksel 

hemĸ rel kte uygulama genell kle deney m ve geleneksel yºntemlere dayanmaktadēr. Ancak; 

modern hemĸ rel kte gel ĸen teknoloj  ve eĵ t m d¿zey n n artmasē le hemĸ rel k araĸtērma ve 
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kanēta dayalē hemĸ rel k bakēmē yer n  almēĸ ve bu uygulamalar pol t kalarla desteklem ĸt r 

(Ceylan ve Mete, 2023; ¢opur ve Ark.,2015). 

       Kanēta dayalē uygulamalar ­ n hem b rey hem de ºrg¿t a­ēsēndan b r­ok engel  barēndērēr. 

B rey olarak; hemĸ re kaltel  araĸtērma yapma ve deĵerlend rme becer s ne sah p olmamasē, 

hemĸ reler n kl n k tartēĸma ortamēndan dēĸlanmēĸ olmasē, deĵ ĸ me uyum saĵlayacak g¿ven 

duygusunun eks k olmasē g b  engeller  barēndērēr. ¥rg¿t olarak se; hemĸ reler n araĸtērma 

yapacak ve uygulayacak yeterl  zamanēnēn olmamasē, hemĸ rel k kaynaklarēnē ve k taplarēnēn 

yeters zl ĵ , KDU destek s stemler n n ve yºnet c ler n bakēĸlarēnēn yeters z olmasē engeller 

arasēndadēr (Ceylan ve Mete, 2023; Kapucu ve Ark.,2021; ¢opur ve Ark.,2015).   

YOĴUN BAKIMLARDA KANITA DAYALI UYGULAMA  

       Yoĵun bakēm ¿n teler  en karmaĸēk hasta grubunun bakēm aldēĵē b r mlerd r.  Bu bakēm 

gel ĸen teknoloj n n mult d s pl ner b r ek p le hemĸ ren n gºrev ve sorumluluklarēnē en y  

ortaya koyar. Kanēta dayalē hemĸ rel k uygulamasē yoĵun bakēmlarda meslek  

profesyonell kler  a­ēsēndan kēlavuz oluĸturmaktadēr (Sºylemez,2021).  

       Yoĵun bakēmlarda hastanēn yaĸam kal tes n  y¿kseltmek ve etk n bakēm vermek ­ n kanēta 

dayalē uygulamalarēn kullanēlmasē hasta bakēm uygulamalarēnē y¿kseltmek a­ēsēndan 

ºneml d r. ¥rneĵ n oral mukozanēn saĵlēĵēnēn s¿rd¿r¿lmes  ­ n ­eĸ tl  KDU kullanēlmaktadēr. 

Bunlar; oral mukozanēn deĵerlend r lmes , d ĸ fēr­alama ve aĵēz bakēmē yapēlmasē, aĵēz 

bakēmēnda kullanēlan sol¿syonlar g b  kanētlar mevcuttur (D kmen,2017). Oral kav te saĵlēĵē 

beslenme ve sēvē alēmē a­ēsēndan olduk­a ºneml d r (Keleĸ ve Ark.,2020). 

       Yaĸamēn son evres ndek  hastalara da bakēm yoĵun bakēmlarda ver lmekted r. Bu bakēmēn 

standard zasyonu ­ n kanēta dayalē uygulamalar rehberl ĵ nde ­eĸ tl  kēlavuzlar 

kullanēlmaktadēr (Van Gēersbergen ve Ge­t ,2017).  

        Yoĵun bakēm ¿n teler nde enfeks yon kontrol¿ de hasta bakēm kal tes n  artēran 

yºntemlerd r.  Yoĵun bakēmlara sēk enfeks yonlarēn gºr¿ld¿ĵ¿ b r mlerd r, ºzell kle vent latºr 

ve nvaz v kateter kaynaklē enfeks yonlar olduk­a sēktēr. Bu nedenle hemĸ reler n kanēta dayalē 

uygulama rehberler n  b lerek kanēt temell  enfeks yon kontrol¿ uygulamasē gerekmekted r 

(Yēlmaz,2019). Yoĵun bakēm ¿n teler nde sēk gºr¿len enfeks yonlardan b r  se ¿r ner kateter 

kaynaklē enfeks yonlardēr. Bu enfeks yonlar kl n k seyr  kºt¿leĸt rmekte ve mortal te oranlarēnē 

artērmaktadēr. Bu nedenle hastalarēn hastanede kalēĸ s¿reler  ve tedav-bakēm mal yetler  

artmaktadēr. ¦r ner kateter kaynaklē enfeks yonlarē azaltmak ­ n kanēta dayalē uygulamalarē 
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­eren rehberler kullanēlmaktadēr. Bu rehberlerde; aseps ye d kkat ed lmes , kateter bakēmēnēn 

yapēlmasē, el h jyen n n ºnem  ve kateter gerekl l ĵ n n sorgulanmasē g b  kanēt temell  

uygulamalarē ­ermekted r. Hemĸ relere yapēlan eĵ t m ve danēĸmanlēk faal yetler  enfeks yon 

kontrol¿nde etk l d r (Hacēosmanoĵlu ve Yazēcē,2022). Lebleb c oĵlu ve arkadaĸlarē tarafēndan 

yapēlan ­alēĸmada eĵ t m, h jyen ve ¿r ner kateter bakēmēnēn yapēlmasē sonucu enfeks yon 

oranlarēnēn azaldēĵē tesp t ed lm ĸ (Lebleb c oĵlu ve Ark.,2013). 

         R vera ve arkadaĸlarē tarafēndan yapēlan ­alēĸmada yet ĸk n yoĵun bakēm ¿n teler nde 

hastane kaynaklē basēn­ yaralanmalarēnēn gel ĸme r sk n  azaltmak ­ n b r ºnleme paket  

uygulanmēĸ. Bu paketle l terat¿r taramasē yapēlarak en y  kanētlar bulunmuĸ. Rehberler 

oluĸturulmuĸ, hemĸ relere eĵ t mler ver lm ĸ, danēĸmanlēk yapēlmēĸ ve ger  dºn¿ĸler  alēnmēĸ. 

Uygulama sonucunda hastane kaynaklē basēn­ yararlanmalarēnda kayda deĵer b r d¿ĸ¿ĸ 

saptanmēĸ (R vera ve Ark.,2020). 

SONU¢ 

        Hasta yararēna ve meslek  profesyonell k adēna kanēta dayalē hemĸ rel k uygulamalarē 

ºnem arz etmekted r. ¦lkem z hemĸ rel ĵ  bu konuyu ĸu an kuramsal olarak ele alsa da Kanēta 

Dayalē Uygulamanēn hemĸ rel k alanēnda daha yaygēn kullanēlmasē ­ n hemĸ rel k eĵ t m ne, 

kl n k bakēma ve akadem k araĸtērmalara entegre ed lerek hemĸ reler n yeterl l kler n n 

artērēlmasē gerekl d r. Yoĵun bakēmlarda bu alanda hemĸ reler n gºrev ve sorumluluklarē en y  

yer ne get rd ĵ  b r mlerd r. ¥zell kle bu alanda ­alēĸan hemĸ reler araĸtērma gel ĸt rme ve 

kanētlarē kullanma a­ēsēndan desteklenmel  ve ºn¿ndek  engeller kaldērēlmalēdēr.  
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ÖZET 

Genetik ­alēĸmalarēn temel amacē insan genomunun tamamēnē ­ºz¿mleyerek ­alēĸma prensiplerini 

anlamak ¿zerinedir. Bu ama­la yapēlan en geniĸ kapsamlē ­alēĸmalardan biri insan genom projesidir. 

Ķnsan DNAôsēnda oluĸan bazē hasarlar veya zaman i­inde meydana gelen dizi deĵiĸimleri nedeniyle 

ortaya ­ēkan durumlara genetik hastalēklar adēnē vermekteyiz. Bu genetik hasar ve bozulmalar, 

DNAôdaki bir veya daha fazla genin ­alēĸmasēnē etki ederek, bahsedilen gen bºlgelerinin olaĵan 

iĸlevini yerine getirememesine veya deĵiĸmesine neden olurlar. hastalēĵēn t¿r¿ ve ĸiddeti tedavinin 

nasēl yapēlacaĵēna karar vermede ºnemlidir. Bazē durumlarda semptomlarē hafifletmek veya yºnetmek 

i­in ila­lar veya cerrahi m¿dahaleler kullanēlabilirken, diĵer durumlarda genetik danēĸmanlēk, genetik 

testler, destekleyici tedaviler veya yaĸam tarzē deĵiĸiklikleri gerekebilir. Etik, bu yapēlan/yapēlmakta 

olan projelerle genetik hastalēklarēn erken tanē ve tedavisinin yapēlmasē noktasēnda ortaya ­ēkabilecek 

olumsuzluklar i­in uyarēcē rol¿n¿ ¿stlenmiĸtir. Ķnsan saĵlēĵēna katkē saĵlama amacē olan bu 

­alēĸmalarda oluĸabilecek, g¿c¿n amacē dēĸēnda kºt¿ye kullanēmē ya da ilke ihlalleri hususunda ise 

gºrev etik alanēna ve bu alandaki uzman kiĸilere d¿ĸmektedir ¥zetle, yanlēĸ teĸhisler, hastalarēn ve 

ailelerinin yaĸam kalitesini d¿ĸ¿rebilir, uygun tedaviyi geciktirebilir veya engelleyebilir ve tēbbi 

kaynaklarēn israfēna neden olabilir. Bu nedenle, doĵru teĸhis koymak i­in dikkatli bir klinik 

deĵerlendirme ve uygun genetik testlerin kullanēlmasē son derece ºnemlidir. Bu ­alēĸmada tanē ve 

tedavi s¿recindeki etik koĸullar deĵerlendirilecektir.  

Anahtar Kelimeler : Etik, genetik hastalēklar, adli bilimler 

1. GĶRĶķ 

Genetik Hastalēk Nedir? 

Genetik hastalēklar insan DNAôsēnda oluĸan bazē hasarlar veya zaman i­inde meydana gelen dizi 

deĵiĸimleri nedeniyle ortaya ­ēkan rahatsēzlēkalrēn t¿m¿ne verilen addēr. Ķnsan genomu ¿zerine yapēlan 
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en geniĸ kapsamlē ­alēĸmalardan biri olan insan genom projesi Genlerin yapē ve mekanizmalarēnēn 

anlaĸēlmasē, iĸlevlerinin tam olarak ortaya konmasē i­in baĸlatēlmēĸ olup elde edilen veriler ile genetik 

hastalēklarēn erken tanēsēnda aynē zamanda hastalēklara olan yatkēnlarēn belirlenmesinde ve tedavilerin 

ĸekillendirilmesinde ºnemli rol oynamēĸtēr (1).    

Multifaktºriyel Hastalēklar 

Çevresel etkilerin genler ¿zerindeki deĵiĸimler ile bir araya gelerek kalētēma etki ettiĵi 

olumsuzluklarēn sonu­larēna denir (2,3).  

Tek Gen Hastalēklarē 

Mutasyonlarēn tek gende gºr¿ld¿ĵ¿ hastalēklar olup otozomal olarak aktarēlan ve Xôe baĵlē 

olarak kalētēlan hastalēklar bu baĸlēk altēnda incelenmektedir(4). 

Kromozom Hastalēklarē 

Kromozom ¿zerinde ger­ekleĸen deĵiĸimler sonucu oluĸan hastalēklardēr. Bu deĵiĸimler ºrnek 

olarak delesyonlar verilebilir. Turner ve down sendromu gibi hastalēklar bu gruba ºrnek olarak 

verilebilir(5). 

Genetik Testler ve Tanē Yºntemleri 

Genetik hastalēklarēn tespit edilmesinde amniosentez, kordosentez gibi testler ve bunlara ek 

olarak molek¿ler ve biyokimyasal testler de yapēlmaktadēr. Bu testleri gruplandēracak olursak; 

tanē testleri, ºnc¿l testler ve taĸēyēcē testler olarak 3 baĸlēkta inceleyebiliriz. 

 

Tanē testleri; Hastalēĵēn Belirtilerine sahip insanlarda var olduĵundan ĸ¿phenilen genetik 

deĵiĸim ve bozulmalarēn doĵrulanmasē veya dēĸlanmasēnda kullanēlēr. 

 

Öncül testler: Aile ge­miĸinde genetik hastalēk barēndēran bireylerin kendilerinde herhangi bir 

belirti baĸlamadan ºnce yapēlan testlerdir. Bazē testler hastalēĵa yatkēn olup olunmadēĵēnēn 

durumunu bildirirken bazē presemptomatik testler ile gen deĵiĸikliĵi tespit edilirse hastalēĵēn 

ortaya ­ēkma ihtimali gºz ºn¿ne alēnēr (6).  

 

Taĸēyēcē testler: Ailesinde otozomal ­ekinik olarak ya da cinsiyet kromozomlarēnda ­ekinik 

olarak aktarēlan ve belli bir genetik hastalēk olan bireyler i­in uygun bir testtir. 

 

T¿m bu genom ­alēĸmalarēnēn ve geliĸen teknolojinin erken tanē ve tedavilerin uygulandēĵē 

noktalarda bazē problemler ortaya ­ēkmaktadēr. Temel amacē insan saĵlēĵē ve devamlēlēĵēnēn 
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¿st seviyede olmasē ama­lansa da bu testlerin kºt¿ ama­lē kullanēmē, ilkelerin ihlali ve ya yanlēĸ 

yºnlendirmeler konunun etik boyutunun tartēĸēlmasēna yol a­mēĸtēr.   

 

Etik Ķlkeler  

Hastalēklarēn ºntanē, teĸhis ve tedavisine karar verilmesinde ºncelikli durumlarē belirlemek i­in 

ve verilen kararēn etik a­ēdan doĵru olabilmesi i­in dºrt temel ilkeden bir veya birka­ēna baĵlē 

olmalēdēr.  

Bu ilkeler: zarar vermeme, ºzerklik, yararlēlēk ve adalettir.  

 

Bu ilkeler arasēnda karĸē karĸēya gelen konular bulunduĵunda ise i­inde bulunulan bulunulan 

duruma gºre ilkelerden bir veya daha fazlasē se­ilebilir ya da ihmal edilebilir. Bununla ilgili 

Beauchamp ve Childressôēn 1999ôda yayēmlanmēĸ ve kabul gºrm¿ĸ bazē kriterleri 

bulunmaktadēr(7). Bunlar; Ķlkenin ihmal edilmesi i­in ger­ek­i nedenler bulunmasē, ilke ihmal 

ediliyorsa zararēn en az olmasē saĵlanmasē, se­ilecek baĸka bir se­enek olmamasē ve yapēlan 

ihmal etkileri azaltēlmalēdēr. 

Baĸka bir yayēnda ise Robert M. Veatch konuyu ĸu 4 baĸlēkla ele almēĸtēr; tek ilkeli durum 

(karĸēlēklē ­atēĸan ilke olduĵunun kabul edilmemesi), ikelerin ºncelik sērasēna gºre sēralanmasē 

denge gºzetimi ve son olarak sēralama ve denge yºnteminin bir arada kullanēlmasēdēr (8). 

Genetik testlerin yapēlmasēnda karĸēlaĸēlan etik sorunlar ise biraz daha farklēdēr. Son 

zamanlarda testleri yaptērmak ge­miĸ yēllara gºre ­ok daha kolaydēr. Bunun yanē sēra ­ok daha 

fazla bilgi edinilebilmektedir. Testlerin pahalē olmasē, zorunlu hale getirilmeleri, bilgi 

saklanēlmasē ve ºjeniye yºnlenme karĸēlaĸēlan en b¿y¿k sorunlardandēr.  

Bu durumlarē deĵerlendirecek olursak ebeveynleri tarafēndan izin alēnarak bir ­ocuĵa test 

yapēlabilmektedir. Ancak yapēlan test sonucu karĸēlaĸēlacak bir durumda etkilenecek kiĸi 

cocuktur. Aile etik olarak ­ocuĵa yararlē olmak istemektedir ancak ­ocuĵun ºzerkliĵi 

d¿ĸ¿n¿lmemektedir. K¿­¿k yaĸlarda semptomlarē gºr¿lmeyen genetik hastalēklarēn test 

yapēlarak bildirilmesi ise maddi g¿­ isteyen, zaman ayrēlmasē gereken tedabi yöntemlerine 

erkenden baĸlanmasēnē, bazē hastalēklarēn erken tanē ile ila­la tedavisini ve bireyin gelecek ile 

ilgili plan yapmasēnē saĵlarken bir yandan da t¿m testleri yaptērmanēn pahalē olmasē, erken 

yaĸta stres oluĸturmasē ve okul-iĸ hayatēnda karĸēsēna zorluklar ­ēkarmasē gibi negatif etkilere 

de sahiptir(9). Genetik bilgi kullanēlarak ayrēmcēlēk yapēlma ihtimali ile ilgili gºr¿ĸler 

artmaktadēr(10). Bir ayrēmcēlēk konusu da bazē etnik kºkene sahip ya da belirli ērklar ¿zerinden 

genetik yoluyla yapēlmaktadēr. Buna en b¿y¿k ºrnek 1970ôlerde Amerikaôda Afrika 
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Aamerikalēlarēn orak h¿cre anemisi testi yapma zorunluluĵu getirmesi ve hepsini taĸēyēce kabul 

etmesi ile olmuĸ ve bir­ok insan iĸsiz kalmasēnēn yanē sēra toplumda da dēĸlanmēĸtērlar (11). 

Aynē zamanda nºrodejeneratif hastalēklarda bazēlarēnda testlerin duyarlēlēk oranē ­ok y¿ksek 

iken bazēlarēnda daha d¿ĸ¿kt¿r (12).  

 

SONUÇ 

 

Sonu­ olarak geliĸen teknolojiyi insan saĵlēĵē i­in doĵru kullanmak gerekmektedir. Bunun i­in 

iletiĸim, genetik danēĸmanlēk, aydēnlatēlmēĸ onamlar ve psikolojik danēĸmanlēk gibi bir­ok 

etkili faktºr¿n etik ­er­evede deĵerlendirilerek gerekli d¿zenlemeler yapēlēp yasada yer 

verilerek üstesinden gelinebilir. ¥zetle, yanlēĸ teĸhisler, hastalarēn ve ailelerinin yaĸam kalitesini 

d¿ĸ¿rebilir, uygun tedaviyi geciktirebilir veya engelleyebilir ve tēbbi kaynaklarēn israfēna neden 

olabilir. Bu nedenle, doĵru teĸhis koymak i­in dikkatli bir klinik deĵerlendirme ve uygun genetik 

testlerin kullanēlmasē son derece ºnemlidir. 
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ÖZET 

ķizofreni, bireylerin d¿ĸ¿ncelerini ve davranēĸlarēnē etkileyen bir psikolojik rahatsēzlēktēr. 

ķizofreni belirtileri bireyler arasēnda farklēlēk gºsterse de genellikle psikotik negatif ve biliĸsel 

olmak ¿zere ¿­ ana kategoride incelenir. Kiĸinin d¿nyayē deneyimleme ĸeklindeki deĵiĸiklikler 

psikotik belirtileri (hal¿sinasyonlar, sanrēlar, hareket ve d¿ĸ¿nce bozukluĵu) kapsarken negatif 

belirtiler (sosyal etkileĸimde problemler, g¿nl¿k aktivitelerde zorluk yaĸama vb.) ise kiĸinin 

sosyal yaĸamēnda normal iĸlevsellikte zorluk yaĸamasēdēr. Bireyin konsantrasyon ve hafēza 

sorunlarē ise biliĸsel semptomlardandēr. ķizofreni multifaktoriyel bir hastalēk olup genetik, 

beyin yapēsē ve ­evresel etmenlerden etkilenerek oluĸtuĵu d¿ĸ¿n¿lmektedir. Uygun tedavi 

yºntemleri ile ĸizofreni hastalarē g¿nl¿k hayatlarēna saĵlēklē bir ĸekilde devam edecek duruma 

gelebilirler. Bu ­alēĸmada ĸizofreninin ortaya ­ēkēĸ sebepleri ve ºzellikle genetik faktºrlerin bu 

hastalēk ¿zerindeki etkileri anlatēlacaktēr. 

Anahtar Kelimeler:  ķizofreni, genetik hastalēklar, adli bilimler, adli genetik 

 

2. GĶRĶķ 

 

ķizofreni Nedir? 

ķizofreni, bir bireyin d¿ĸ¿ncelerini, hislerini ve davranēĸlarēnē etkileyen ciddi bir akēl 

hastalēĵēdēr. Bu hastalēĵa sahip insanlar, ­evreleri tarafēndan ger­eklikle baĵlarēnē kaybetmiĸ 

gibi gºr¿nebilirler. ķizofreni belirtileri bireylerin g¿nl¿k aktivitelere katēlmalarēnē 

zorlaĸtērabilir, fakat etkili tedaviler sayesinde kiĸiler g¿nl¿k yaĸamlarēna adapte olabilirler [1]. 

G¿nl¿k aktivitelere ek olarak, ĸizofreni hastalarēnēn mesleki iĸlevsellikleri de bu durumdan 

etkilenebilir. Bu bireylerin ayrēmcēlēĵa uĵramalarē, damgalanmalarē ve insan haklarēnēn 

ihlalleri gibi durumlarla karĸēlaĸēlabilmektedir [2]. Bu t¿r durumlar, bireylerin sosyal yaĸamlarē 
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ve romantik iliĸkilerinde de gºr¿lebilir. Ek olarak ĸizofreni hastalarē, d¿ĸ¿ncelerini organize 

etmekte sorunlar yaĸayabildiĵi i­in yaralanma ya da baĸka riskli durumlarda kendilerine yer 

bulabilmektedir [3]. Bu nedenle bu hastalēĵa sahip bireylerde teĸhisi takiben hēzlē bir tedavi 

uygulanmasē ºnemlidir.  

 

ķizofreni Belirtileri 

ķizofreni teĸhisi genellikle bireylere ilk psikoz ataĵēnē takiben konmaktadēr. Hastalēĵa sahip 

bireylerin ilk teĸhis edilme yaĸlarē genellikle 16-30 yaĸ arasēdēr. K¿­¿k ­ocuklarda ise ĸizofreni 

gºr¿lme oranē d¿ĸ¿kt¿r. ķizofreniye sahip bireyler arasē belirtiler farklēlēk gºsterebilmektedir. 

Ulusal Saĵlēk ¥rg¿t¿ôn¿n yaptēĵē sēnēflandērmada belirtiler ¿­ ana kategoriye ayrēlmēĸtēr [1]. 

Bunlardan ilki bireylerin d¿nyayē deneyimleme yºntemlerindeki farklēlēklarē i­eren psikotik 

belirtiler (hal¿sinasyonlar, sanrēlar, hareket ve d¿ĸ¿nce bozukluklarē) iken ikincisi bireyin 

g¿nl¿k aktiviteleri ile iĸlevsellikte yaĸadēĵē zorluklarē ifade eden negatif belirtilerdir (sosyal 

etkileĸimlerde problemler, basit g¿nl¿k aktivitelerin planlanmasēnda zorluklar gibi). Son 

olarak, hastalarēn hafēza ve konsantrasyonda yaĸadēĵē problemler (odaklanma problemleri, 

karar vermede sorun yaĸama gibi) biliĸsel semptomlarē ifade etmektedir. D¿nya Saĵlēk 

¥rg¿t¿ône gºre ĸizofrenide ger­eklik algēsēnda ºnemli bozulmalar gºr¿lmektedir. Hastalarēn 

belirtileri gºstermelerine bakēldēĵēnda; bazēlarēnēn periyodik olarak kºt¿leĸme-gerileme 

deneyimlerken, bazēlarēnda belirtilerin kademeli olarak kºt¿leĸtiĵi gºr¿lmektedir [2]. 

Bahsedilen belirtiler hastalēĵa sahip bireyler tarafēndan fark edilemeyebilir ve bunun 

sonucunda belirtilere ek olarak dēĸarēdan farklē gºzlenebilirler. ķizofreni hastalarē, hasta 

olmayan bireylere gºre kiĸisel hijyenlerine ve gºr¿n¿mlerine ºnem vermeyebilir, intihar 

d¿ĸ¿nceleri deneyimleyebilir, ya da yaĸadēklarē belirtileri hafifletmek amacēyla alkol ya da 

keyif verici maddelere baĸvurabilirler [3]. ķizofreni hastalarēnda tedavi geciktik­e bireylerin 

kendisine ya da ­evresine zarar verme riski artmaktadēr. Bu hastalēk farklē durumlarla 

karēĸtērēlabilir. ¥rneĵin dissosiyatif kimlik bozukluĵuna sahip bireyler ĸizofreni ile benzer 

semptomlar gºsterebilirler fakat bu bireyler iki veya daha fazla farklē kimliĵe sahiptirler. 

Dºn¿ĸ¿ml¿ olarak farklē kimliklerin bireyin kontrol¿n¿ ele ge­irdiĵi dissosiyatif kimlik 

bozukluĵu, ĸizofreni ile karēĸtērēlmamalēdēr [1].  

 

ķizofreni Risk Faktörleri  

ķizofreni, tek kaynaklē bir rahatsēzlēk deĵildir. Birden fazla faktºr, bireylerin ĸizofreniye sahip 

olmasēna neden olmaktadēr. Bu faktºrlerden bazēlarē; bireyin yaĸadēĵē ­evre, genetik yapēsē, 

beyin yapēsēndaki deĵiĸimlerdir [1]. Psikososyal faktºrler, rahatsēzlēĵēn baĸlangēcēnda ve 

seyrinde etkili olabilir. ¥rneĵin yoĵun esrar kullanēmē y¿ksek ĸizofreni riski ile 

iliĸkilendirilmiĸtir [2]. Biyolojik nedenlerin yanēnda bireylerin i­inde yer aldēĵē k¿lt¿rel yapē, 

sosyal yapē, aile iliĸkileri, saĵlēk hizmetlerine eriĸim gibi faktºrler de ºnemsenmelidir [4]. 

Genetik faktºrler ile ­evresel etkilerin bir arada ĸizofrenide rol oynayabileceĵini ifade eden 

araĸtērmalar vardēr. Genetik d¿zeyinde bakēldēĵēnda, yatkēnlēk oluĸumunun tek gene baĵlē 

olmadēĵē ºne s¿r¿lmektedir. Beyin yapēsē ve iĸlevindeki deĵiĸimlerin bazēlarēnēn ise doĵum 

ºncesi olabileceĵi ifade edilmektedir [1]. Beynin farklē alanlarē arasēnda oluĸabilecek baĵlantē 

kaybē ya da beyindeki kimyasal sinyallerdeki olasē dengesizlikler de ĸizofreni neden olabilecek 

faktºrlerdendir. Bireylerin doĵum koĸullarē ve doĵum ºncesi geliĸimleri de hastalēĵēn 
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geliĸiminde ºnemlidir [3]. ķizofreni baĸlangēcē, kadēnlara kēyasla erkeklerde daha erken olma 

eĵilimindedir. ¢eĸitli etkenler (bulaĸēcē hastalēklar, metabolik rahatsēzlēklar, kardiyovask¿ler 

hastalēklar gibi) nedeniyle ĸizofreni hastalarēnēn erken ºlme olasēlēĵē genel n¿fusa kēyasla 2 ila 

3 kat daha fazladēr [2]. Boylamsal klinik araĸtērmalar neticesinde bireylerde erken baĸlangē­lē 

ĸizofreni gºr¿lmesinin klinik, iĸlevsel ve nºrobiliĸsel profilin zayēflēĵē ile de iliĸkilendirildiĵi 

ifade edilmiĸtir [5]. 

 

Tedavi 

ķizofrenide tedavi, bireylerin g¿nl¿k hayatlarēnda adaptasyonlarēnē iyileĸtirme noktasēnda 

b¿y¿k katkē saĵlamaktadēr. ķizofrenin tek bir tedavisi yoktur. Psikososyal tedaviler, 

antipsikotik ila­larēn kullanēmē, eĵitim programlarē ve destek gruplarē, koordineli ºzel bakēm 

programlarē gibi farklē tedavi yºntemleri mevcuttur. Alkol ve uyuĸturucu kullanēmē bulunan 

ĸizofreni hastalarēnda bu maddelerin kullanēmē da tedavi edici kapsayēcē bir tedavi programē 

daha etkili olabilmektedir [1]. ķizofreni tedavisi esnasēnda aile ¿yelerinin bireye desteĵi 

oldukça önemlidir [2]. 

 

Genetik ve ķizofreni 

 

ķizofreni, birden fazla faktºr¿n etkili olduĵu multifaktºriyel bir hastalēktēr. Bu faktºrlerden biri 

de bireyin genetik yapēsēdēr. ķizofreni ile iliĸkilendirilmiĸ ilk genetik risk faktºr¿ 22q11.2ônin 

1.5-3 megabaz delesyonudur [6]. Bu alanda bir­ok araĸtērma y¿r¿t¿lm¿ĸt¿r ve hala kalētēmsal 

boyutu en ­ok araĸtērēlan hastalēklardan biri ĸizofrenidir. Bu hastalēkla iliĸkilendirilmiĸ 100ô¿n 

üzerinde SNP (single nucleotide polymorphism-tek n¿kleotid polimorfizmi) tespit edilmiĸtir. 

2016 yēlēndaki bir ­alēĸmada o g¿ne kadar ĸizofreni ve genetik belirte­ler arasēnda bildirilen en 

g¿­l¿ iliĸkinin 6. kromozom ¿zerindeki ñMajor Histocompatibility Complexò(MHC) 

bºlgesinde olduĵu bildirilmiĸtir. Ayrēca ­alēĸmada bu iliĸkiye aracēlēk eden genleri bulmanēn 

zor olduĵu, ­¿nk¿ ĸizofreniyle iliĸkili bulunan MHC bºlgesinde y¿zlerce gen bulunduĵu da 

ifade edilmiĸtir [7].  

 

 

Genom ­apēnda iliĸkilendirme ­alēĸmalarēnēn (GWAS) literat¿re katkēsē olduk­a b¿y¿kt¿r. 

Psikiyatrik bozukluklarēn etkilendiĵi genlere baktēĵēmēzda ise tek bir gendense birlikte hareket 

eden binlerce genetik varyantēn bu bozukluklarda etkili olduĵu gºr¿lmektedir. Buna ek olarak 

hastalēĵē taĸēma riski bireyseldir. Bu riski ºngºrmek i­in geliĸtirilen mevcut poligenetik risk 

skorlarē, klinik olarak uygulanabilir deĵillerdir. Farklē varyantlarē keĸfetmede GWAS 

­alēĸmalarē ºnemlidir. Mekanik olarak tam anlamēyla aydēnlatēlamamēĸ olsa da ĸizofrenide 

sinaptik fonksiyonun deĵiĸtiĵi ifade edilmiĸtir [8]. B¿y¿k ­alēĸma gruplarēndan elde edilen 

veriler sonrasē ĸizofrenide risk faktºr¿ olan genlerin sinaptik lokasyonlarē, 2023 tarihli bir 

­alēĸmada ĸematize edilmiĸtir. (Gºrsel 1) [9]. 
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Görsel 1. ķizofrenide risk faktºr¿ olan genlerin sinaptik lokasyonlarē, 2023 [9]. 

 

Psikiyatrik bozukluklarēn kalētsallēĵē ¿zerine y¿r¿t¿lm¿ĸ bir ­alēĸmada, dokuz bozukluk 

(dikkat eksikliĵi hiperaktivite bozukluĵu, anksiyete, otizm spektrum bozukluĵu, bipolar 

bozukluk, depresyon, obsesif-komp¿lsif bozukluk, travma sonrasē stres bozukluĵu, ĸizofreni, 

Tourette sendromu) ikiz ­alēĸmalarē ve SNP tabanlē kalētsallēk deĵerlendirilmesine göre analiz 

edilmiĸtir. Ķkiz ­alēĸmalarē baz alēndēĵēnda, ĸizofreninin en y¿ksek ikinci kalētsallēĵa (%75ôin 

¿zerinde bir oranla) sahip bozukluk olduĵu gºr¿lm¿ĸt¿r.  SNP-tabanlē ­alēĸmalarda da en 

y¿ksek kalētsallēĵa sahip ikinci bozukluk olduĵu belirtilmiĸtir. Ķkiz ­alēĸmalarēna gºre en 

y¿ksek kalētsallēĵa sahip bozukluk bipolar bozuklukken SNP-tabanlē ­alēĸmalara gºre obsesif-

komp¿lsif bozukluktur [8]. GWAS ­alēĸmalarē, ĸizofreni riski ile iliĸkili 145 genomik bºlge 

tanēmlamēĸtēr. Bu ­alēĸmalarēn zorlu yanē, nedensel deĵiĸkenlerin ayrēmēnda baĵlantē 

dengesizliĵinin yorumlamada yarattēĵē etkidir. Bunun ¿stesinden gelmek i­in model 

­alēĸmalarē yapēlmaktadēr. McAfee ve Lee, y¿r¿tt¿kleri ­alēĸmada, b¿y¿k ­aplē paralel raportºr 

analizini (MPRA) haritalanmēĸ ĸizofreni GWAS varyantlarēnda ger­ekleĸtirerek alelik 

düzenleyici etkilere sahip 439 varyant (MPRA-pozitif varyantlar) belirlemiĸlerdir [10]. Hem 

genetik hem de ­evresel risk faktºrleri gºz ardē edilmeden ĸizofreni hastalarē i­in dengeli bir 

yaĸam oluĸturulabilir. Bu ama­la kiĸinin hem kendisi hem de ailelerinin profesyonel destek 

almalarē ºnemlidir. Genetik danēĸmanlēk uygulamalarē, g¿n ge­tik­e ºnemli hale gelecektir 

[11]. 

 

 

3. GENEL DEĴERLENDĶRME VE SONU¢ 

 

ķizofreni, bireylerin d¿ĸ¿ncelerini ve davranēĸlarēnē etkileyen bir psikolojik rahatsēzlēktēr. 

ķizofrenide birden fazla faktºr hastalēĵēn oluĸumunda rol oynamaktadēr. Bireyler tedaviye 

uyum saĵladēklarē takdirde g¿nl¿k hayatlarēnda daha az sorun yaĸamaktadērlar. Bu nedenle bu 

hastalēĵa sahip bireylerde teĸhisi takiben hēzlē bir tedavi uygulanmasē ºnemlidir. ¢alēĸmamēzda 

g¿ncel ­alēĸmalara yer verilerek ĸizofreninin genetik risk faktºrleri yºn¿ne deĵinilmiĸtir. Bu 

baĵlamda risk faktºrlerinin tespit edilmesi i­in genom ­alēĸmalarē olduk­a ºnemlidir.  
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ÖZET 

Amaç: Bu ­alēĸma, ebelik ºĵrencilerinin k¿lt¿rlerarasē duyarlēlēk d¿zeyleri ile yabancē uyruklu 

ºĵrencilerin yaĸadēĵē sorunlara ilgi arasēndaki iliĸkiyi belirlemek amacēyla planlanmēĸtēr. 

Yöntem: Kesitsel nitelikteki bu ­alēĸmanēn ºrneklemini Karab¿k ¦niversitesi ebelik 

bºl¿m¿nde ºĵrenim gºren T¿rk Uyruklu 144 ºĵrenci oluĸturmuĸtur. Araĸtērma verileri, 

ñKiĸisel Bilgi Formuò, ñK¿lt¿rlerarasē Duyarlēlēk ¥l­eĵiò ve ñYabancē Uyruklu ¥ĵrenci 

Sorunlarēna Ķlgi ¥l­eĵiò kullanēlarak toplanmēĸtēr. Ķstatistiksel analizler, SPSS 27.0 paket 

programē kullanēlarak yapēldē. Ortalamalarēn karĸēlaĸtērēlmasēnda normal daĵēlēmlar i­in t-testi 

ve ANOVA, normal olmayan daĵēlēmlar i­in Mann-Whitney-U ve Kruskal Wallis testleri 

kullanēldē. P deĵeri <0,05 ise istatistiksel olarak anlamlē kabul edildi. 

Bulgular:  ¥ĵrencilerin k¿lt¿rlerarasē duyarlēlēk d¿zeyi ve yabancē uyruklu ºĵrencileri 

sorunlarēna ilgi d¿zeyinin iyi d¿zeyde olduĵu belirlendi ve ºĵrencilerin k¿lt¿rlerarasē duyarlēlēk 

d¿zeyi arttēk­a, yabancē uyruklu ºĵrencilerin sorunlarēna ilgi d¿zeyi de artmaktaydē. Ayrēca, 

dºrd¿nc¿ sēnēf d¿zeyinde ºĵrenim gºren ºĵrencilerin, ºzellikle "Bilme" alt boyutunda, daha 

y¿ksek puanlar elde ettiĵi gºr¿ld¿.  

Sonuç: Eĵitim s¿recinin ilerlemesiyle birlikte ºĵrencilerin k¿lt¿rel farkēndalēk ve bilgi 

d¿zeylerinin arttēĵēnē sºyleyebiliriz. Ebelik eĵitimi programlarēna k¿lt¿rel farkēndalēk 

eĵitimleri eklenerek ºĵrencilerin farklē k¿lt¿rlere ve deĵerlere duyarlēlēĵēnē artērabilir. 

Anahtar Kelimeler:  Ebelik, k¿lt¿rlerarasē, ºĵrenci, yabancē.  
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THE RELATIONSHIP BETWEEN INTERCULTURAL SENSITIVITY IN 

MIDWIFERY STUDENTS AND SCALE OF INTEREST OF THE PROBLEMS OF 

FOREIGN STUDENTS: A CROSS-SECTIONAL STUDY  

ABSTRACT 

Aim: This study aimed to determine the relationship between midwifery students' levels of 

intercultural sensitivity and their interest in the issues experienced by foreign students. 

Method: The sample of this cross-sectional study comprised 144 Turkish students enrolled in 

the midwifery department of Karabük University. Research data were collected using the 

"Personal Information Form," "Intercultural Sensitivity Scale," and "Scale of Interest of The 

Problems of Foreign Students" Statistical analyses were conducted using the SPSS 27.0 

software package. For comparisons of means, t-tests and ANOVA were utilized for normally 

distributed data, while the Mann-Whitney-U and Kruskal Wallis tests were employed for non-

normally distributed data. A p-value of <0.05 was considered statistically significant. 

Results: It was found that the students' level of intercultural sensitivity and their interest in the 

problems of foreign students were at a good level. Moreover, as the students' level of 

intercultural sensitivity increased, so did their level of interest in the problems of foreign 

students. Additionally, it was observed that students at the fourth-grade level achieved higher 

scores, particularly in the "Knowing" sub-dimension. 

Conclusion: We can conclude that as the educational process progresses, students' cultural 

awareness and knowledge levels increase. Cultural awareness training can be incorporated into 

midwifery education programs to enhance students' sensitivity to cultural differences cultures 

and values. 

Keywords: Midwifery, intercultural, student, foreign.  
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1. GĶRĶķ   

K¿lt¿r, insan topluluklarēnēn benimsediĵi ve birbirleriyle paylaĸtēĵē, yaĸamlarēnē ĸekillendiren, 

deĵerlerini, inan­larēnē, geleneklerini ve sanatlarēnē i­eren zengin bir mirastēr. K¿lt¿rlerarasē 

duyarlēlēk ise, bireyin farklē k¿lt¿rlere sahip insanlarla etkili iletiĸim kurabilmesi i­in gerekli 

olan, k¿lt¿rel ­eĸitliliĵi anlama ve deĵer verme becerisini ifade eder. Bu yetenek, bireyin farklē 

k¿lt¿rel arka planlara sahip insanlara saygē duymasēnē ve onlarēn bakēĸ a­ēlarēnē anlamasēnē 

saĵlar, bºylece karĸēlēklē anlayēĸ ve iĸ birliĵini teĸvik eder [1]. K¿lt¿rlerarasē duyarlēlēk, insanlarēn 

uluslararasē ve yerel d¿zeyde farklē k¿lt¿rlere sahip bireylerle baĸarēlē bir ĸekilde etkileĸim 

kurmalarēnē saĵlayan ºnemli bir yetenektir. Bu yetenek, k¿lt¿rel farklēlēklarē anlama, saygē 

gºsterme ve uyum saĵlama becerisini i­erir, bºylece iĸ birliĵi ve iletiĸim engellerini ortadan 

kaldērarak iĸ birliĵi ve etkili iletiĸimi teĸvik eder [2].  

Bug¿n, ­eĸitli k¿lt¿rlere mensup insanlarē anlama ve onlara karĸē empati besleme ihtiyacē 

giderek artmaktadēr. Bu ihtiyacēn bir sonucu olarak, k¿lt¿rlerarasē duyarlēlēk kavramē ºne 

­ēkmaktadēr. ¥zellikle son yēllarda, bu kavramēn ºnemi ve ilgisi artmēĸtēr ve literat¿rde ­eĸitli 

tanēmlarla ele alēnmaktadēr [3].  

T¿rkiye, 1981'de kendi olanaklarēyla ¿lkede y¿ksek ºĵrenim gºrmek isteyen yabancē uyruklu 

ºĵrenciler i­in Yabancē Uyruklu ¥ĵrenci Sēnavē (Y¥S) d¿zenlemiĸtir. Sovyetler Birliĵi'nin 

1989'da daĵēlmasēyla baĵēmsēzlēĵēnē ilan eden T¿rk Cumhuriyetleri'ndeki ºĵrencilerin 

T¿rkiye'de eĵitim almasēnē teĸvik etmek amacēyla, 1992'de T¿rk Cumhuriyetleri ile iĸ birliĵi 

yaparak T¿rk ve Akraba Topluluklarē Sēnavē (TCS) baĸlatēlmēĸtēr. Bu durum T¿rk eĵitim 

sisteminin ­eĸitliliĵe ve k¿lt¿rel farklēlēklara duyarlēlēĵēnē artērmēĸtēr [4,5].  

Literat¿r, ebelerin hastalarēna daha etkili bakēm saĵlayabilmek i­in k¿lt¿rel farkēndalēk 

geliĸtirmesi gerektiĵini ve ebe adaylarēnēn da k¿lt¿rel duyarlēlēk d¿zeylerinin ºnemsenmesi 

gerektiĵini belirtmektedir. Bu, ebelerin hastalarēnēn k¿lt¿rel arka planlarēnē anlama ve saygē 

gºsterme becerilerini geliĸtirmelerinin ºnemini vurgular.  

Bu nedenle bu ­alēĸma, ebelik ºĵrencilerinin k¿lt¿rlerarasē duyarlēlēk d¿zeyleri ile yabancē 

uyruklu ºĵrencilerin yaĸadēĵē sorunlara ilgi arasēndaki iliĸkiyi incelemek amacēyla planlanmēĸtēr. 

2. GEREÇ VE YÖNTEM  

2.1. Araĸtērmanēn tipi: Bu araĸtērma kesitsel tipte bir araĸtērmadēr.  

2.2. Araĸtērmanēn yeri ve zamanē: Araĸtērmanēn verileri, 20.01.2024- 01.03.2024 tarihleri 

arasēnda Karab¿k ¦niversitesi ºĵrenim gºren T¿rk Uyruklu ebelik ºĵrencileri ile y¿z 

y¿ze toplanmēĸtēr.  
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2.3. Araĸtērmanēn evreni ve ºrneklemi: Araĸtērmanēn evrenini, Karab¿k ¦niversitesi 

ebelik bºl¿m¿nde eĵitim gºren 2.,3.,4. sēnēf ºĵrencileri oluĸturmuĸtur. Araĸtērmanēn 

örnekleminin belirlenmesinde korelasyon katsayēsē dikkate alēnarak hesaplama 

yapēlmēĸtēr. Ķstatistiksel hesaplama sonucunda r= 0.30 korelasyon katsayēsē baz alēnarak 

%95 g¿ven aralēĵēnda, 0.95 istatiksel analiz g¿­ ºngºr¿lerek ­alēĸmaya en az 138 

ºĵrencinin alēnmasē gerektiĵi hesaplanmēĸtēr. ¢alēĸma gºn¿ll¿l¿k esasēna dayalē 144 

ºĵrenci ile sonlandērēlmēĸtēr.  

2.4. Veri Toplama Ara­larē: Araĸtērma verileri, araĸtērmacēlar tarafēndan literat¿r 

bilgilerine dayanarak geliĸtirilmiĸ olan ñKiĸisel Bilgi Formuò, ñK¿lt¿rlerarasē Duyarlēlēk 

Öl­eĵiò ve ñYabancē Uyruklu ¥ĵrencilerin Sorunlarēna Ķlgi ¥l­eĵiò kullanēlarak 

toplanmēĸtēr.  

2.4.1. Kiĸisel Bilgi Formu (KBF): Araĸtērmacēlar tarafēndan literat¿r taramasēna 

dayanarak hazērlanan formda ºĵrencilerin sosyo-demografik ºzelliklerinin sorgulandēĵē 

9 adet soru yer almaktadēr.  

2.4.2. K¿lt¿rlerarasē Duyarlēlēk ¥l­eĵi: Braskamp ve diĵerleri (2014) tarafēndan 

geliĸtirilen k¿lt¿rlerarasē duyarlēlēk ºl­eĵinin T¿rk­e ge­erlilik g¿venirlik ­alēĸmasē, 

Yēldērēm ve ¢aĵlayan (2022) tarafēndan ger­ekleĸtirilmiĸtir. Bu ºl­ek, 35 madde ve altē 

faktºrden oluĸur. Maddeler, 5ôli Likert ºl­eĵinde deĵerlendirilir; 1 (kesinlikle 

katēlmēyorum), 2 (katēlmēyorum), 3 (ne katēlēyorum ne de katēlmēyorum), 4 (katēlēyorum) 

ve 5 (kesinlikle katēlēyorum) puanlarē verilir. 35 maddelik ºl­ekteki ¿­ madde (10., 11., 

15), ölçekteki herhangi bir faktörle iliĸkili olmayēp puanlama s¿recine d©hil 

edilmemektedir. Ayrēca, ºl­ekte sekiz olumsuz (ters) madde bulunmaktadēr (1., 4., 6., 7., 

10., 20., 30., 34.). Faktºr puanlarē ve genel puan hesaplamalarē ºncesinde bu maddelerin 

puanlarē yeniden kodlanēr ve toplam puanlar bu ĸekilde hesaplanēr. K¿lt¿rlerarasē 

duyarlēlēk ºl­eĵi, toplam altē faktºr altēnda biliĸsel, kiĸisel ve kiĸilerarasē boyutlarē i­erir. 

Her bir boyut, k¿lt¿rel geliĸimi yansētan bir faktºr ve k¿lt¿rlerarasē iletiĸim teorisini 

yansētan bir faktºr olmak ¿zere iki faktºrden oluĸur [9]. Yēldērēm ve ¢aĵlayanôēn 

­alēĸmasēnda ºl­eĵin Cronbachôs Alpha katsayēsē Bilme Alt Boyutu i­in .50, Bilgi Alt 

Boyutu i­in .65, Kimlik Alt Boyutu i­in .69, Duyuĸ Alt Boyutu i­in .52, Sosyal 

Sorumluluk Alt Boyutu için .52, Sosyal Etkileĸim Alt Boyutu i­in .59 ve ºl­eĵin geneli 

i­in .82 olarak bulunmuĸtur [10]. Bu ­alēĸmada Cronbach Alpha ºl­eĵin tamamē i­in .85 

olarak bulunmuĸtur.  
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2.4.3. Yabancē Uyruklu ¥ĵrenci Sorunlarēna Ķlgi ¥l­eĵi: ¥l­eĵin T¿rk­e ge­erlilik 

güvenirlik ­alēĸmasē Polatcan ve arkadaĸlarē (2018) tarafēndan yapēlmēĸtēr. ¥l­ek %5ôli 

Likert tipte, 21 madde ve 4 alt boyuttan oluĸmaktadēr. K¿lt¿rel sorunlara ilgi olarak 

adlandērēlan birinci faktºr 7 (15., 16., 17., 18., 19., 20., 21), sosyoekonomik sorunlara ilgi 

olarak adlandērēlan ikinci faktºr 6 (9., 10., 11., 12., 13., 14), ders dēĸē sorunlara ilgi olarak 

adlandērēlan ¿­¿nc¿ faktºr 5 (4., 5., 6., 7., 8), ders i­i sorunlara ilgi olarak adlandērēlan 

dºrd¿nc¿ faktºr 3 (1., 2., 3) maddeden oluĸmaktadēr. Cronbach Alpha kültürel sorunlara 

ilgi alt faktºr¿nde .89, sosyoekonomik sorunlara ilgi alt faktºr¿nde .80, ders dēĸē sorunlara 

ilgi alt faktºr¿nde .87, ders i­i sorunlara ilgi alt faktºr¿nde .86, ºl­eĵin tamamēnda ise 

.93 olarak bulunmuĸtur [11]. Bu ­alēĸmada Cronbach Alpha kültürel sorunlara ilgi alt 

faktºr¿nde .97, sosyoekonomik sorunlara ilgi alt faktºr¿nde .94, ders dēĸē sorunlara ilgi 

alt faktºr¿nde .95, ders i­i sorunlara ilgi alt faktºr¿nde .89, ºl­eĵin tamamēnda ise .98 

olarak bulunmuĸtur.  

2.5. Araĸtērmanēn Etik Boyutu: Araĸtērma i­in bir ¿niversitenin Sosyal ve Beĸeri Bilimler 

Araĸtērmalarē Etik Kurulundan gerekli izinler alēnmēĸtēr (19.01.2024 tarihli 2024-56 karar 

sayēlē).  Araĸtērmaya baĸlamadan ºnce ºĵrenci ebelere araĸtērmanēn amacēna ve verilen 

bilgilerin nasēl kullanēlacaĵēna iliĸkin bilgi verildikten sonra sºzl¿ onam alēnmēĸ ve 

gºn¿ll¿ katēlēm formu imzalatēlmēĸtēr. Araĸtērma Helsinki Deklarasyonu Prensiplerine 

uygun olarak yapēlmēĸtēr.  

2.6. Verilerin analizi: Ķstatistiksel analizler, SPSS 27.0 paket programē kullanēlarak 

yapēldē. ¢alēĸmadan elde edilen s¿rekli veriler ortalama standart sapma; kategorik veriler 

y¿zde daĵēlēm bi­iminde ºzetlendi. Araĸtērmada niceliksel verilerin normal daĵēlēm 

gºsterip gºstermediĵi Kolmogorov-Smirnov testi ile deĵerlendirildi [12]. Normal daĵēlēm 

gºsteren verilerde iki kategoriden oluĸan deĵiĸkenlerin karĸēlaĸtērēlmasēnda Student t 

testi, ¿­ ya da daha fazla kategoriden oluĸan deĵiĸkenlerin karĸēlaĸtērēlmasēnda tek yºnl¿ 

ANOVA testi ve farklēlēĵa neden ­ēkan grubun tespitinde Bonferroni testi kullanēldē. 

Normal daĵēlēm gºstermeyen verilerde iki kategoriden oluĸan deĵiĸkenlerin 

karĸēlaĸtērēlmasēnda MannWhitney U testi, ¿­ ya da daha fazla kategoriden oluĸan 

deĵiĸkenlerin karĸēlaĸtērēlmasēnda Kruskal-Wallis testi ve farklēlēĵa neden ­ēkan grubun 

tespitinde Dunn test kullanēldē. Deĵiĸkenler arasē iliĸkilerin deĵerlendirilmesinde ise 

Pearson Korelasyon Analizi ve Spearman Korelasyon Analizi kullanēldē.  Ķstatistiksel 

anlamlēlēk sēnēr deĵeri p<0.05 olarak kabul edildi. 
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3. SONU¢LAR VE DEĴERLENDĶRME  

¢izelge 1. ¥ĵrencilerin sosyo-demografik özellikleri (n=144) 

Deĵ ĸken  ÑSS (m n-max) 

Yaĸ  20.81Ñ1.19 (18-25) 

 n (%) 

Meden  Durum 

Evl 

Bekar 

 

2 (1.4) 

142 (98.6) 

Sēnēf Durumu 

Ķk nc  Sēnēf 

¦­¿nc¿ Sēnēf 

Dºrd¿nc¿ Sēnēf 

 

73 (50.7) 

62 (43.0) 

9 (6.3) 

Ķkamet Durumu 

A le Yanē 

Yurt 

¥ĵrenc  Ev 

 

15 (10.4) 

122 (84.7) 

7 (4.9) 

Gel r Durumu 

Gel r G dere Eĸ t 

Gel r G derden Fazla 

Gel r G derden Az 

 

99 (68.8) 

6 (4.1) 

39 (27.1) 

Bºl¿m¿ Ķsteyerek Se­me Durumu 

Evet 

Hayēr 

 

117 (81.3) 

27 (18.79 

 

¥ĵrenc ler n, sosyodemograf k ºzell kler  ncelend ĵ nde; yaĸ ortalamalarēnēn 

20.81Ñ1,19 yēl olduĵu, %98,6ôsēnēn bekar olduĵu, %50,7ôs n n k nc  sēnēfta ºĵren m 

gºrd¿ĵ¿, %84,7ôs n n ºĵrenc  yurdunda kaldēĵē, %68,8ô n n gel r n n g der ne eĸ t olduĵu 

ve %81,3ô¿n¿n bºl¿m¿ steyerek se­t ĵ  gºr¿lmekted r.  

¢izelge 2. ¥ĵrencilerin K¿lt¿rlerarasē Duyarlēlēk ¥l­eĵi ve Yabancē Uyruklu 

¥ĵrenci Sorunlarēna Ķlgi ¥l­eĵi ve alt boyutlarēnēn toplam puanlarē 

 

¥l­ekler 

¥l­ek 

M n-

Max. 

Puan 

¥l­eklerden 

Alēnan 

M n-Max. 

Puan 

Ort Ñ SS 

K
¿
l
t
¿
r
l
e
r
a
r
a
s
ē
 
D
u
y
a
r
l
ē
l
ē
k
 
¥
l
­
e
ĵ

 

  

B lme Alt Boyutu 7-35 14-30 21.95Ñ2.80 

B lg  Alt Boyutu 5-25 7-25 17.33Ñ3.16 

K ml k Alt Boyutu 6-30 8-30 23.76Ñ3.58 

Duyuĸ Alt Boyutu 5-25 8-25 18.64Ñ2.78 

Sosyal Sorumluluk Alt Boyutu 5-25 10-24 16.79Ñ2.63 

Sosyal Etk leĸ m Alt Boyutu 4-20 5-20 11.40Ñ2.79 
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¥l­ek Toplam 35-175 77-151 120.99Ñ13.06 
Y
U
¥
S
Ķ
¥

 

K¿lt¿rel Sorunlara Ķlg  Alt Boyutu 7-35 7-35 23.77Ñ8.47 

Sosyoekonom k Sorunlara Ķlg  Alt 

Boyutu 
6-30 6-30 17.47Ñ6.73 

Ders Dēĸē Sorunlara Ķlg  Alt Boyutu 5-25 5-25 16.26Ñ5.51 

Ders Ķ­  Sorunlara Ķlg  Alt Boyutu 3-15 3-15 10.16Ñ3.22 

¥l­ek Toplam 21-105 21-105 67.67Ñ22.19 

YU¥SĶ¥: Yabancē Uyruklu ¥ĵrenci Sorunlarēna Ķlgi ¥l­eĵi; Ort: Ortalama; SS: Standart Sapma;  

Min:Minimum; Max:Maksimum 

 

¢alēĸmada yer alan ºĵrencilerin K¿lt¿rlerarasē Duyarlēlēk ¥l­eĵi ñBilmeò alt boyutu 

toplam puan ortalamasēnēn 21,95Ñ2,80, ñBilgiò alt boyutu toplam puan ortalamasēnēn 

17,33Ñ3,16, ñKimlikò alt boyutu toplam puan ortalamasēnēn 23,76Ñ3,58, ñDuyuĸò alt 

boyutu toplam puan ortalamasēnēn 18,64Ñ2,78, ñSosyal Sorumlulukò alt boyutu toplam 

puan ortalamasēnēn 11,40Ñ2,79, ñSosyal Etkileĸimò alt boyutu toplam puan ortalamasēnēn 

11,40Ñ2,79 ve ºl­ek toplam puan ortalamasēnēn 120,99Ñ13,06 olduĵu belirlendi. 

¥ĵrencilerin Yabancē Uyruklu ¥ĵrencilerin Sorunlarēna Ķlgi ¥l­eĵi ñK¿lt¿rel Sorunlara 

Ķlgiò alt boyutu toplam puan ortalamasēnēn 23,77Ñ8,47, ñSosyoekonomik Sorunlara Ķlgiò 

alt boyutu toplam puan ortalamasēnēn 17,47Ñ6,73, ñDers Dēĸē Sorunlara Ķlgiò alt boyutu 

toplam puan ortalamasēnēn 16,26Ñ5,51, ñDers Ķ­i Sorunlara Ķlgiò alt boyutu toplam puan 

ortalamasēnēn 10,16Ñ3,22 ve ºl­ek toplam puan ortalamasēnēn 67,67Ñ22,19 olduĵu 

bulundu.  

¥ĵrencilerin sosyo-demografik ºzellikleri ile K¿lt¿rlerarasē Duyarlēlēk ¥l­eĵiône ait 

toplam puan ortalamalarēnēn karĸēlattērēlmasē Tablo 3ôte sunuldu. 

¥ĵrencilerin yaĸ, ikamet durumu, gelir durumu ve bºl¿m¿ isteyerek se­me durumlarē ile 

K¿lt¿rlerarasē Duyarlēlēk ¥l­eĵi ve t¿m alt boyut toplam puan ortalamalarē arasēnda 

istatistiksel olarak anlamlē bir farklēlēk bulunmadē (p>0,05), (Tablo 3).  

¥ĵrencilerin sēnēf d¿zeyi ile Bilme alt boyutu toplam puan ortalamalarē arasēnda 

istatistiksel olarak anlamlē bir farklēlēk vardē (X2=13.562, p=0.01). Farkēn hang  gruptan 

olduĵunu anlamak ­ n yapēlan ler  anal z sonucunda dºrd¿nc¿ sēnēf d¿zey nde ºĵren m 

gºren ºĵrenc ler le k nc  sēnēf d¿zey nde ºĵren m gºren ºĵrenc ler arasēnda olduĵu 

gºr¿ld¿.  



BALKAN 11TH INTERNATIONAL CONFERENCE ON APPLIED SCIENCES 
April 4 - 7, 2024 ς Skopje 

ISBN : 978-625-6283-00-8 
 

 
CONFERENCE BOOK                                               Academy Global Publishing House  99  

¢izelge 3. ¥ĵrencilerin sosyodemografik ºzelliklerinin k¿lt¿rlerarasē duyarlēlēk ºl­eĵi ve alt boyutlarē ile karĸēlaĸtērēlmasē 
Deĵ ĸkenler  B lme B lg K ml k Duyuĸ Sosyal 

Sorumluluk 

Sosyal 

Etk leĸ m 

Toplam 

Yaĸ  rs=-0.077 

p=0.063 

rs=-0.042 

p=0.617 

rs=0.077 

p=0.063 

rs=-0.007 

p=0.933 

rs=-0.081 

p=0.337 

rs=0.027 

p=0.747 

rp=-0.001 

p=0.992 

Sēnēf Durumu 

Ķk nc  Sēnēf1 

¦­¿nc¿ Sēnēf2 

Dºrd¿nc¿ Sēnēf3 

22.80Ñ2.71 

20.96Ñ2,63 

21.88Ñ2.57 

 

X2=13.562 

p=0.01 

3>1 

17.42Ñ3.15 

17.38Ñ3.28 

16.22Ñ2.53 

 

X2=0.056 

p=0.814 

 

23.91Ñ3.85 

23.74Ñ3.37 

22.66Ñ2.82 

 

X2=0.627 

p=0.428 

 

18.82Ñ3.00 

18.59Ñ2.57 

17.55Ñ2.29 

 

X2=0.360 

p=0.548 

 

16.41Ñ2.44 

17.32Ñ2.71 

16.33Ñ3.16 

 

X2=2.111 

p=0.146 

 

11.60Ñ2.85 

11.22Ñ2.76 

11.11Ñ2.75 

 

X2=0.237 

p=0.626 

 

122.35Ñ13.29 

120.00Ñ13.15 

116.77Ñ9.83 

 

F=1.045 

p=0.354 

Ķkamet Durumu 

A le Yanē 

Yurt 

¥ĵrenc  Ev 

23.20Ñ2.42 

21.79Ñ2.83 

22.14Ñ2.47 

 

X2=3.716 

p=0.156 

16.66Ñ2.71 

17.52Ñ3.02 

15.42Ñ5.65 

 

X2=1.144 

p=0.564 

23.06Ñ3.15 

24.00Ñ3.28 

21.00Ñ7.32 

 

X2=2.101 

p=0.350 

18.13Ñ2.79 

18.83Ñ2.52 

16.42Ñ5.56 

 

X2=1.791 

p=0.408 

15.60Ñ2.72 

17.02Ñ2.51 

15.42Ñ3.59 

 

X2=5.194 

p=0.075 

11.46Ñ3.33 

11.40Ñ2.71 

11.28Ñ3.40 

 

X2=0.415 

p=0.813 

119.26Ñ12.53 

121.72Ñ12.23 

111.85Ñ23.86 

 

F=2.066 

p=0.130 

Gel r Durumu 

Gel r G dere Eĸ t 

Gel r G derden 

Fazla 

Gel r G derden Az 

21.96Ñ2.60 

23.33Ñ5.08 

21.71Ñ2.87 

 

X2=1.623 

p=0.444 

17.59Ñ2.93 

16.66Ñ4.08 

16.76Ñ3.57 

 

X2=2.013 

p=0.365 

23.97Ñ3.40 

24.50Ñ3.56 

23.10Ñ4.01 

 

X2=1.378 

p=0.502 

18.68Ñ2.65 

19.50Ñ3.50 

18.41Ñ3.04 

 

X2=0.229 

p=0.892 

16.92Ñ2.70 

16.33Ñ2.06 

16.53Ñ2.54 

 

X2=0.582 

p=0.742 

11.31Ñ5.56 

11.50Ñ4.37 

11.64Ñ3.14 

 

X2=0.183 

p=0.912 

121.74Ñ12.63 

122.83Ñ19.19 

118.79Ñ13.23 

 

F=0.774 

p=0.463 

Bºl¿m¿ Ķsteyerek Se­me Durumu 

Evet 

Hayēr 

22.00Ñ2.83 

21.77Ñ2.69 

 

Z=-0.505 

p=0.613 

17.33Ñ3.32 

17.33Ñ2.44 

 

Z=-0.216 

p=0.829 

23.96Ñ3.63 

22.88Ñ3.29 

 

Z=-1.741 

p=0.082 

18.66Ñ2.86 

18.55Ñ2.47 

 

Z=-0.539 

p=0.590 

16.99Ñ2.65 

15.96Ñ2.39 

 

Z=-1.678 

p=0.093 

11.52Ñ2.85 

10.92Ñ2.51 

 

Z=-0.959 

p=0.338 

121.58Ñ13.73 

118.40Ñ9.38 

 

t=1.142 

p=0.255 
X2: Kruskal Wallis Test; rs: Spearman Korelasyon Analizi; rp= Pearson Korelasyon Analizi; 
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Z: Mann Whitney U Test; F: Tek yönlü ANOVA; t= Student T testi 
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¢ zelge 4. ¥ĵrenc ler n sosyodemograf k ºzell kler n n yabancē uyruklu ºĵrenc ler n 

sorunlarēna lg  ºl­eĵ  ve alt boyutlarē le karĸēlaĸtērēlmasē 
Deĵ ĸkenler K¿lt¿rel 

Sorunlara 

Ķlg 

Sosyoekonom k 

Sorunlara Ķlg 

Ders Dēĸē 

Sorunlara 

Ķlg 

Ders Ķ­  

Sorunlara 

Ķlg 

Toplam 

Yaĸ  rs=0.067 

p=0.427 

rp=-0.186 

p=0.026 

rp=-0.147 

p=0.080 

rs=0.140 

p=0.096 

rp=-0.149 

p=0.076 

Sēnēf Durumu 

Ķk nc  Sēnēf1 

¦­¿nc¿ Sēnēf2 

Dºrd¿nc¿ Sēnēf3 

23.71Ñ8.41 

23.56Ñ8.82 

25.66Ñ6.89 

 

X2=0.08 

p=0.928 

16.98Ñ6.46 

17.93Ñ6.99 

18.22Ñ7.56 

 

F=0.389 

p=0.679 

16.09Ñ5.64 

16.53Ñ5.45 

15.77Ñ5.42 

 

F=0.141 

p=0.869 

10.00Ñ3.19 

10.37Ñ3.29 

10.11Ñ3.29 

 

X2=0.518 

p=0.472 

66.79Ñ21.69 

68.40Ñ23.22 

69.77Ñ20.98 

 

F=0.130 

p=0.879 

Ķkamet Durumu 

A le Yanē 

Yurt 

¥ĵrenc  Ev 

23.46Ñ6.96 

23.95Ñ8.60 

21.14Ñ9.78 

 

X2=0.750 

p=0.687 

17.40Ñ6.09 

17.70Ñ6.79 

13.57Ñ6.70 

 

F=1.251 

p=0.289 

15.53Ñ4.86 

16.44Ñ5.49 

14.71Ñ7.52 

 

F=0.468 

p=0.627 

9.13Ñ3.09 

10.42Ñ3.13 

7.85Ñ4.09 

 

X2=5.937 

p=0.051 

65.53Ñ17.29 

68.53Ñ22.44 

57.28Ñ27.07 

 

F=0.927 

p=0.398 

Gel r Durumu 

Gel r G dere Eĸ t 

Gel r G derden 

Fazla 

Gel r G derden Az 

23.90Ñ8.23 

26.00Ñ7.79 

23.07Ñ9.26 

 

X2=0.471 

p=0.790 

17.40Ñ6.58 

17.33Ñ5.71 

17.66Ñ7.38 

 

F=0.022 

p=0.978 

16.36Ñ5.41 

17.66Ñ4.80 

15.79Ñ5.93 

 

F=0.348 

p=0.707 

10.21Ñ3.23 

11.33Ñ2.42 

9.87Ñ3.31 

 

X2=1.273 

p=0.529 

67.88Ñ22.00 

72.33Ñ17.88 

66.41Ñ23.61 

 

F=0.198 

p=0.821 

Bºl¿m¿ Ķsteyerek Se­me Durumu 

Evet 

Hayēr 

24.46Ñ8.13 

20.77Ñ9.39 

 

Z=-1.794 

p=0.073 

18.25Ñ6.66 

14.07Ñ6.06 

 

t=2.987 

p=0.003 

16.82Ñ5.29 

13.85Ñ5.89 

 

t=2.570 

p=0.011 

10.41Ñ3.14 

9.11Ñ3.40 

 

Z=-1.776 

p=0.076 

69.94Ñ21.52 

57.81Ñ22.77 

 

t=2.612 

p=0.010 

X2: Kruskal Wall s Test; rs: Spearman Korelasyon Anal z ; rp= Pearson Korelasyon Anal z ; 

Z: Mann Wh tney U Test; F: Tek yºnl¿ ANOVA; t= Student T test 

 

¥ĵrencilerin sosyo-demografik ºzellikleri ile Yabancē Uyruklu ¥ĵrencilerin Sorunlarēna 

Ķlgi ¥l­eĵiône ait toplam puan ortalamalarēnēn karĸēlattērēlmasē Tablo 4ôte sunuldu. 

¥ĵrencilerin sēnēf durumu, ikamet durumu ve gelir durumlarē ile Yabancē Uyruklu 

¥ĵrencilerin Sorunlarēna Ķlgi ¥l­eĵi ve t¿m alt boyut toplam puan ortalamalarē arasēnda 

istatistiksel olarak anlamlē bir farklēlēk bulunmadē (p>0,05), (Tablo 4).  

¥ĵrencilerin yaĸ ortalamalarē ile Sosyoekonomik Sorunlara Ķlgi alt boyutu toplam puan 

ortalamasē arasēnda pozitif yºnde ­ok zayēf d¿zeyde iliĸki olduĵu belirlendi (rp=-0.186, 

p=0.026).  

¥ĵrenc ler n bºl¿m¿ steyerek se­me durumlarē le Yabancē Uyruklu ¥ĵrenc ler n 

Sorunlarēna Ķlg  ¥l­eĵ  toplam puan ortalamasē ve Sosyoekonom k Sorunlara Ķlg  le Ders 
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Dēĸē Sorunlara Ķlg  alt boyutlarē toplam puan ortalamalarē arasēnda stat st ksel olarak 

anlamlē fark vardē (Tablo 4).  

 

¢ zelge 5. K¿lt¿rlerarasē Duyarlēlēk ¥l­eĵ  le Yabancē Uyruklu ¥ĵrenc ler n Sorunlarēna 

Ķlg  ¥l­eĵ  ve alt boyutlarē arasēndak  l ĸk 
  K¿lt¿rel 

Sorunlara Ķlg 

Sosyoekonom k 

Sorunlara Ķlg 

Ders Dēĸē 

Sorunlara Ķlg 

Ders Ķ­  

Sorunlara Ķlg 

Toplam 

KAD¥  rs 

p 

    0.731** 

0.001 

    0.627** 

0.001 

    0.659** 

0.001 

    0.651** 

0.001 

    0.728** 

0.001 

rs:Spearmanôs korelasyon anal z   

 

 

¥ĵrenc ler n K¿lt¿rlerarasē Duyarlēlēk ¥l­eĵ le Yabancē Uyruklu ¥ĵrenc  Sorunlarēna 

Ķlg  ¥l­eĵ  ve alt boyutlarēndan aldēklarē puanlar arasēndak  l ĸk  Spearmanôs korelasyon 

anal z  le ncelenm ĸt r. Anal z sonucunda, KAD¥ ile Yabancē Uyruklu ¥ĵrencilerin 

Sorunlarēna Ķlgi ¥l­eĵi toplam puan ortalamasē arasēnda pozitif yºnde y¿ksek d¿zeyde 

(rs=0.728, p=0.001), K¿lt¿rel Sorunlara Ķlgi alt boyutu toplam puan ortalamasē ile pozitif 

yönde yüksek düzeyde(rs=0.731, p=0.001), Sosyoekonomik Sorunlara Ķlgi alt boyutu ile 

pozitif yönde orta düzeyde(rs=0.627, p=0.001), Ders Dēĸē Sorunlara Ķlgi alt boyutu ile 

pozitif yönde orta düzeyde (rs=0.659, p=0.001)ve Ders Ķ­i Sorunlara Ķlgi alt boyutu ile 

pozitif yönde orta düzeyde (rs=0.651, p=0.001) iliĸki olduĵu gºr¿ld¿.  

4. GENEL DEĴERLENDĶRME VE SONU¢LAR 

Ebelik ºĵrencilerinin k¿lt¿rlerarasē duyarlēlēk d¿zeyleri ile yabancē uyruklu ºĵrencilerin 

yaĸadēĵē sorunlara ilgi arasēndaki iliĸkiyi incelemek amacēyla yaptēĵēmēz bu ­alēĸmada; 

ºĵrencilerin k¿lt¿rlerarasē duyarlēlēk d¿zeyi ve yabancē uyruklu ºĵrencilerin sorunlarēna 

ilgi d¿zeyinin iyi d¿zeyde olduĵu belirlendi.  Ayrēca, k¿lt¿rlerarasē duyarlēlēk ile yabancē 

uyruklu ºĵrencilerin sorunlarēna ilgi arasēnda pozitif bir iliĸki olduĵu belirlendi; yani, 

ºĵrencilerin k¿lt¿rlerarasē duyarlēlēk d¿zeyi arttēk­a, yabancē uyruklu ºĵrencilerin 

sorunlarēna ilgi d¿zeyi de artmaktaydē.  

Ayrēca, ºĵrencilerin sēnēf d¿zeyi ile k¿lt¿rlerarasē duyarlēlēk d¿zeyleri arasēnda belirgin 

bir farklēlēk saptandē. Dºrd¿nc¿ sēnēf d¿zeyinde ºĵrenim gºren ºĵrencilerin, ºzellikle 

"Bilme" alt boyutunda, daha y¿ksek puanlar elde ettiĵi gºr¿ld¿. Bu durum, eĵitim 

s¿recinin ilerlemesiyle birlikte ºĵrencilerin k¿lt¿rel farkēndalēk ve bilgi d¿zeylerinin 

arttēĵēnē gºstermektedir. 
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Bununla birlikte, ºĵrencilerin yaĸ ortalamalarē ile sosyoekonomik sorunlara ilgi düzeyi 

arasēnda zayēf d¿zeyde bir iliĸki belirlendi. Yaĸēn sosyoekonomik sorunlara ilgi d¿zeyini 

etkilediĵi ancak bu etkinin ­ok zayēf olduĵu sonucuna varēldē. 

Son olarak, ºĵrencilerin bºl¿m¿ isteyerek se­me durumlarē ile yabancē uyruklu 

ºĵrencilere yºnelik ilgi d¿zeyi arasēnda anlamlē bir iliĸki olduĵu bulundu. Bºl¿m¿ 

isteyerek se­en ºĵrencilerin, ºzellikle yabancē uyruklu ºĵrencilere ve sosyoekonomik 

sorunlara daha fazla ilgi gösterdikleri tespit edildi. 

Ebelik eĵitimi programlarēna k¿lt¿rel farkēndalēk eĵitimleri eklenerek ºĵrencilerin farklē 

k¿lt¿rlere ve deĵerlere duyarlēlēĵēnē artērabilir. Bu eĵitimler, ºĵrencilere k¿lt¿rel 

­eĸitliliĵi anlama ve takdir etme becerileri kazandērabilir. Ayrēca, ºĵrencilere etkili 

iletiĸim ve empati becerileri kazandērēlmalēdēr. Bºylece, farklē k¿lt¿rlere mensup 

bireylerle daha etkili iletiĸim kurmalarē saĵlanabilir. Son olarak, ºĵrencilerin k¿lt¿rel 

farkēndalēk d¿zeyleri ve ilgi alanlarē d¿zenli olarak deĵerlendirilmeli ve geri bildirimlerle 

desteklenmelidir. Bu ĸekilde, ºĵrencilerin geliĸim s¿re­leri takip edilebilir ve 

gerektiĵinde destek saĵlanabilir. 
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ÖZET 

Osteoporoz, kem kler n yoĵunluĵunun azalmasē ve kem kler n kērēlgan hale gelmes yle 

karakter ze ed len s stem k ve metabol k b r kem k hastalēĵēdēr. Menopoz sonrasē kadēnlar ve 

yaĸlē yet ĸk nler, osteoporozun etk ler nden en fazla etk lenen gruplar arasēndadēr. ¢¿nk¿ kem k 

yoĵunluĵundak  kaybēn daha bel rg n olduĵu yaĸam dºnemler nded rler. Osteoporoz, d¿nya 

genel nde her ¿­ san yede b r kērēĵa neden olarak yēlda 8,9 m lyondan fazla kērēĵa neden olup 

ve yaklaĸēk 200 m lyon kadēnē etk lemekted r. Hastalēĵēn baĸlēca neden , menopoza baĵlē olarak 

k nc l ºstrojen eks kl ĵ d r. Osteoporoz tanēsē, kērēk r sk n n deĵerlend r lmes  ve yºnet m  ­ n 

kem k m neral yoĵunluĵu (KMY) ºl­¿m¿, kērēk r sk  deĵerlend rme ara­larē ve kl n k kērēk 

r sk  deĵerlend rmes  kullanēlarak yapēlēr. V tam n D ve kals yum takv yeler , osteoporozun 

ºnlenmes  ve tedav s nde ºneml  b r rol oynamaktadēr. Alkol t¿ket m n n azaltēlmasē ve s gara 

­men n bērakēlmasē da osteoporozun ºnlenmes ne katkē saĵlar. Egzers z d¿ĸme r sk n  

azaltmak ­ n ºner len d ĵer b r stratej d r.  

Osteoporozun etk l  yºnet m  ve ºnlenmes  ­ n mult d s pl ner b r yaklaĸēm gerekmekted r. Bu 

yaklaĸēm, kem k m neral yoĵunluĵunun zlenmes n , kērēk r sk n n deĵerlend r lmes n  ve 

uygun tedav  ve ºnlemler n alēnmasēnē ­ermel d r. Yaĸam tarzē deĵ ĸ kl kler , d¿zenl  egzers z, 

dengel  beslenme ve d¿ĸme r sk n  azaltmaya yºnel k ºnlemler osteoporozun etk l  

yºnet m nde kr t k b r role sah pt r. Menopoz sonrasē kadēnlar ve yaĸlē yet ĸk nler, 

osteoporozun etk ler nden korunmak ­ n d¿zenl  doktor kontrol¿ne g tmel  ve kem k saĵlēĵēnē 

korumak ­ n gerekl  ºnlemler  almalēdēr. 

Anahtar Kelimeler: Osteoporoz, menopoz, kem k kērēĵē, d¿ĸme, kem k m neral yoĵunluĵu. 
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ABSTRACT 

Osteoporosis is a systemic and metabolic bone disease characterized by a decrease in bone 

density and the fragility of bones. Postmenopausal women and elderly adults are among the 

most affected groups by the effects of osteoporosis, as they are in life stages where the loss of 

bone density is more pronounced. Osteoporosis causes more than 8.9 million fractures annually 

worldwide, occurring every three seconds, and affects approximately 200 million women. The 

primary cause of the disease is secondary estrogen deficiency due to menopause. Diagnosis of 

osteoporosis is made using bone mineral density (BMD) measurement, fracture risk assessment 

tools, and clinical fracture risk assessment for evaluating fracture risk and management. 

Vitamin D and calcium supplements play a significant role in the prevention and treatment of 

osteoporosis. Reducing alcohol consumption and quitting smoking also contribute to 

preventing osteoporosis. Exercise is another recommended strategy to reduce the risk of falls. 

An effective multidisciplinary approach is necessary for the management and prevention of 

osteoporosis. This approach should include monitoring bone mineral density, assessing fracture 

risk, and implementing appropriate treatment and measures. Lifestyle changes, regular 

exercise, balanced nutrition, and measures to reduce the risk of falls play a critical role in the 

effective management of osteoporosis. Postmenopausal women and elderly adults should 

attend regular doctor check-ups and take necessary measures to preserve bone health to protect 

themselves from the effects of osteoporosis. 

Keywords: Osteoporosis, menopause, bone fracture, fall, bone mineral density. 

 

1. GĶRĶķ 

Osteoporoz, kem k k¿tles ndek  kayēp, kem k dokusunun m kro-m mar s nde bozulma 

ve artan kērēk r sk  le karakter ze ed len s stem k ve metabol k b r kem k hastalēĵēdēr [1]. 

"21. y¿zyēlēn sess z salgēnē" olarak adlandērēlan bu hastalēk, c dd yet , kron kl ĵ  ve 

lerley c  doĵasē neden yle ºneml  b r halk saĵlēĵē sorununu oluĸturur [2].  Bu nedenle 

Osteoporoz hastalēĵēna d kkat ­ekmek ve toplumu b ln­lend rmek amacēyla her yēl 20 

Ek m'de kutlanan Osteoporoz G¿n¿, uluslararasē b r etk nl k olarak d¿zenlenmekted r.  

Menopoz sonrasē kadēnlar ve yaĸlē yet ĸk nler, osteoporozun etk ler nden en fazla 

etk lenen gruplar arasēndadēr ­¿nk¿ kem k yoĵunluĵundak kaybēn daha bel rg n olduĵu 
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yaĸam dºnemler nde bulunmalarē neden yle hastalēĵēn olumsuz etk ler ne daha fazla 

maruz kalmaktadērlar [2]. Kērēk, osteoporoz hastalarē ­ n en kºt¿ sonu­lardan b r d r, 

­¿nk¿ morb d te ve mortal tey  artērmanēn yanē sēra yen  ardēĸēk kērēk r sk n  de artērēr. 

Kadēnlarda osteoporozun baĸlēca neden , menopoza baĵlē olarak k nc l ºstrojen 

eks kl ĵ d r [3]. ¥zell kle menopoz sonrasē kadēnlar, d ĵer kadēnlara kēyasla daha y¿ksek 

r sk altēndadēr ve t¿m menopoz sonrasē kadēnlarēn yarēsēndan fazlasē osteoporoz 

yaĸamaktadēr [4]. 

2. GERE¢ VE Y¥NTEM: Alan yazēn taramasē yapēlmēĸtēr.  

3. SONU¢LAR VE DEĴERLENDĶRME  

Osteoporoz Ep dem yoloj s 

Osteoporoz, yaĸlanma s¿rec yle b rl kte kem k yoĵunluĵunun doĵal olarak azalmasēyla 

l ĸk l d r. Toplumda yaĸlanma s¿rec n n artmasēyla b rl kte osteoporoz ns dansē da 

artmaktadēr. Osteoporoz, d¿nya genel nde her ¿­ san yede b r kērēĵa neden olarak yēlda 

8,9 m lyondan fazla kērēk neden  olup ve yaklaĸēk 200 m lyon kadēnē etk lemekted r. 

Kadēnlarēn yaĸlarē arttēk­a osteoporoz teĸh s  alma olasēlēklarē da o oranda artar. 50 

yaĸēndan sonra her ¿­ kadēndan b r n n osteoporot k kērēk yaĸayacaĵē ºn gºr¿lmekted r 

[5,6]. Bu hastalēkta, kal­a kērēklarē hem b reysel hem de toplumsal d¿zeyde en yēkēcē 

sonu­lara yol a­ar. Kal­a kērēĵē olan hastalarēnēn %30 la %50's  fonks yonel 

baĵēmsēzlēklarēnē kaybederken, %20 la %40'ē lk yēl ­ nde yaĸamēnē y t r r. Hayatta 

kalanlarēn %10'u se sonunda karĸē taraftak  kal­alarēnē da kērab l r [7]. Kal­a kērēklarē, 

osteoporozun uluslararasē y¿k¿n¿n bel rlenmes nde yararlē b r ºrnekt r. T¿m 

osteoporot k kērēklarēn %20's nden azēnē oluĸturmalarēna raĵmen, 50 yaĸ ¿st¿ erkek ve 

kadēnlarda kērēkla l ĸk l  saĵlēk harcamalarēnēn ve ºl¿mler n ­oĵunluĵunu oluĸtururlar 

[6]. Osteoporot k kērēklarēn, saĵlēk y¿k¿ dēĸēnda ºneml  sosyal ve ekonom k sonu­larē da 

vardēr. Proks mal femur kērēĵē olan hastalarēn 1 yēllēk mortal te oranē %15 la %30 

arasēndadēr. Osteoporot k kērēklar, yaĸlēlar arasēnda ºl¿m¿n ºnde gelen nedenler nden 

b r d r ve nme ve meme kanser  le karĸēlaĸtērēlab l r b r ns dansa sah pt r; endometr al 

kanserden 4 kat daha fazladēr [8].  2019 ver ler n  kullanēlarak [9] D¿nyada ve 

T¿rk yeôdek  c ns yetlere gºre d¿ĸmeye baĵlē kērēk ns dansēnē yēllara ĸek l 1 ve 2 de 

gºster lmekted r. 



BALKAN 11TH INTERNATIONAL CONFERENCE ON APPLIED SCIENCES 
April 4 - 7, 2024 ς Skopje 

ISBN : 978-625-6283-00-8 
 

 

CONFERENCE BOOK                                               Academy Global Publishing House  108  

 

ķek l 1. D¿nyada 55 yaĸ ¿st¿ kērēk ns dansē 

 

 

ķek l 2. D¿nya ve T¿rk ye'de 55 yaĸ ¿st¿ kērēk ns danslarēnēn karĸēlaĸtērēlmasē 

 

ķek l 1 ve 2ôde gºr¿ld¿ĵ¿ ¿zere, d¿nya genel nde ve T¿rk ye'de 55 yaĸ ¿st¿ kadēnlarda 

kērēk ns dansēnēn erkeklere kēyasla bel rg n ĸek lde daha y¿ksek olduĵu 
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gºzlemlenmekted r. T¿rk ye'de her k  c ns yette de kērēk ns dansēnēn d¿nya genel ndek  

sev yelere kēyasla daha y¿ksek olduĵu bel rt lm ĸt r (ķek l 2). 

 

Osteoporoz R sk Faktºrler 

Osteoporoz genell kle k  kategor de sēnēflandērēlēr: pr mer (t p I: postmenopozal 

osteoporoz, t p II: sen l osteoporoz) ve sekonder osteoporoz (glukokort ko dler g b  

bel rg n b r et yoloj k mekan zmaya sah p la­lar ve h perparat ro d zm g b  bazē 

hastalēklarē ­er r) [10]. Osteoporoz ºnleneb l r ve tedav  ed leb l r b r hastalēktēr. Bu 

nedenle, hastalēk hakkēndak  farkēndalēĵē artērmak ve r sk faktºrler n  d¿zeltmek 

ºneml d r.  Artan yaĸ, kadēn c ns yet , menopoz sonrasē durum, h pogonad zm veya erken 

menopoz, d¿ĸ¿k v¿cut ktle ndeks , etn k kºken (beyaz k ĸ ler s yah k ĸ lere gºre daha 

y¿ksek r sk altēndadēr), romatoloj k ve oto mm¿n hastalēklar (Romato d artr t ve s stem k 

lupus), d¿ĸ¿k kem k m neral yoĵunluĵu, yeters z D v tam n  ve kals yum alēmē, aĸērē tuz 

ve A v tam n alēmē, yeters z f z ksel akt v te ve mmob l zasyon, s gara ­me, alkol zm, 

Mult pl Skleroz (MS), ep leps , kas d strof s  g b  nºroloj k hastalēklar, Hematoloj k 

bozukluklar (Hemof l , mult pl m yelom, orak h¿crel  anem , talasem , lºsem ), Endokr n 

bozukluklar (Cush ng sendromu, d yabet, h perparat ro d zm, t roks koz) ve bel rl  

la­larēn (Ant koag¿lanlar, ant konv¿lsanlar, glukokort ko dler, GnRH agon stler , 

tamoks fen, aromataz nh b tºrler , metotreksat, l tyum, ant depresanlar) uzun s¿rel  

kullanēmē bu hastalēĵēn nedenler  arasēnda yer almaktadēr [10,11,12]. 

Kērēk R sk  Deĵerlend r lmes  ve Osteoporoz Tanēsē 

T¿m yet ĸk nlerde, ºzell kle menopoz sonrasē kadēnlarda, 50 yaĸēndan b¿y¿k erkeklerde 

ve ge­m ĸte fraj l te kērēĵē h kayes  olanlarda r sk faktºrler n n deĵerlend r lmes  tavs ye 

ed l r [13]. Kem k kērēlganlēĵēna baĵlē kērēk r sk n  deĵerlend rmek ­ n detaylē b r ºyk¿ 

alēnmalē, f z k muayene yapēlmalēdēr. Ķy  b r anemnez, klas k r sk faktºrler n  

tanēmlamanēn yanē sēra gelecektek  b r kērēĵa katkēda bulunab lecek sekonder nedenler  

ĸ¿phelenmey  saĵlar. Kl n k kērēk r sk  deĵerlend rme aracē olan Kērēk R sk 

Deĵerlend rme Aracē (FRAXTM) veya d ĵer kērēk r sk  deĵerlend rme ara­larē 

kullanēlmalēdēr [13,14].  Kem k m neral yoĵunluĵu (KMY), genell kle kem k 

dans metres  olarak b l nen ­ ft enerj l  X-ēĸēnē absorps yometr s  (DEXA) le yapēlan ve 

kērēk r sk n  sēnēflandērmak ­ n kullanēlan b rka­ ara­tan sadece b r d r [3].  Uluslararasē 

Osteoporoz Vakfē, DEXA deĵerler n  sēnēflandērmak ­ n T-skorlarē adēnda b r s stem 

gel ĸt rm ĸt r. T-skorlarē, aynē c ns yet ve etn k kºkene sah p hastalar ­ n bel rl  b r 
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referans aralēĵēyla karĸēlaĸtērēlarak hesaplanēr. T-skoru, gen­ normal deĵerler n altēndak  

standart sapmalarēn (SD) sayēsēnē tems l eder. -2,5 standart sapma altēndak  b r T-skoru 

genell kle osteoporoz olarak kabul ed l r. Tanē ­ n genell kle total kal­a, femur boynu ve 

lomber vertebral bºlgeler kullanēlēr [15]. DEXA le yapēlan KMY testler ne dayalē 

osteoporoz sēnēflandērmasē Tablo 1'de gºster lmĸt r [16].  

¢ zelge 1: T-skoru'na gºre Osteoporoz Sēnēflandērmasē 

Derece T-skoru Kem k Yoĵunluĵu 

Normal T-skoru +1 le -1 arasē Gen­ yet ĸk n kadēn referans 

ortalamasēnēn 1 SD altēnda olmayan KMY 

deĵer  (T-skoru -1 SDôdan b¿y¿k veya 

buna eĸ t). Sadece ºnley c  ºnlemler 

alēnmalēdēr. 

Osteopen T-skoru <ī1 ve> ī2.5 

SD  

KMY, ortalamanēn 1-2.5 SD altēnda 

Tedav  ed lmezse osteoporoz gel ĸme r sk  

altēndalardēr. 

Osteoporoz -2.5 Ò KMY Ó 2.5 SD ortalamanēn altēnda olanlar 

Kērēk r sk  daha y¿ksekt r. 

Cdd  veya tanē 

almēĸ osteoporoz  

-2.5 Ò veya +1Ó B r veya daha fazla kērēlganlēk kērēĵē 

varlēĵēnda KMY Ó 2.5 SD ortalamanēn 

altēndadēr. 

 

D V tam n  ve Kals yum Takv yes   

V tam n D'n n k  yºnden olumlu etk s  vardēr. Kem k m neral yoĵunluĵunu artērēr ve bu 

nedenle kērēk ns dansēnē %25 azaltēr. Ayrēca kas g¿c¿n¿, dengey  ve alt ekstrem te 

fonks yonunu artērēr ve bu nedenle d¿ĸme oranēnē %25 azaltēr [12]. V tam n D eks kl ĵ , 

ant-osteoporoz tedav s n n etk nl ĵ n  engelleyeb l r. V tam n D ekskl ĵ n  d¿zeltmek 

­ n gereken v tam n D dozu b reyler arasēnda deĵ ĸmekte olmakla b rl kte; son ver ler, 

g¿nde 1,000 IU veya hatta 4,000 IU'nun ¿zer ndek  v tam n D dozlarēnēn 

gerekeb leceĵ n  ºne s¿rmekted r. Ayrēca, obez te ve malabsorps yon ºyk¿s¿ g b hasta 

faktºrler , v tam n D d¿zey n  etk leyeb l r ve yeterl  d¿zeylere ulaĸmak ­ n gereken 

v tam n D dozunu artērab l r [14]. Postmenopozal kadēnlarda yapēlan random ze 

­alēĸmalarēn b r meta-anal z  sonu­larēna gºre, g¿nde 700 la 800 IU veya daha fazla 

v tam n D takv yes  le kal­a ve vertebral dēĸē kērēklarda ºneml  b r azalma bulmuĸtur 

[17].  

En y  b l nen kals yum kaynaklarē s¿t ve s¿t ¿r¿nler  olmakla b rl kte ēspanak, brokol  

g b  bazē yeĸ l yapraklē sebzelerde, badem ve fēndēk g b  kuruyem ĸlerde, tohumlarda ve 
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somon ve sardalye g b  yaĵlē balēklarda da bulunur. Amer ka B rleĸ k Devletler 'nde 

kals yum alēmē ºner ler , ĸu anda 6 aylēk bebeklerden baĸlayarak 65 yaĸēndan b¿y¿kler 

ve ºstrojen kullanmayan t¿m menopoz sonrasē kadēnlar ­ n 1500 mg/g¿n olmak ¿zere 

400 mg/g¿n le baĸlayarak, ­oĵu yet ĸk n ­ n 1000 la 1200 mg/g¿n arasēnda 

deĵ ĸmekted r. ¥zell kle yaĸlē yet ĸk nler, kem k dºn¿ĸ¿m¿n hēzlanmasē ve kaybē 

neden yle y¿ksek doz ºner lmekted r. Yet ĸk nler n bu m ktarda kals yumu y yeceklerden 

t¿ketmeler  pek yaygēn olmadēĵē ­ n, ­oĵu doktor yaĸlē hastalarēnēn kals yum takv yeler  

kullanmasēnē ºnermekted r [18].  Kals yumun ve kērēk etk l l ĵ ndek  sonu­lar karēĸēk ve 

tutarsēzdēr. B r meta-anal z araĸtērma sonu­larēna gºre, prospekt f kohort ­alēĸmalarē ve 

random ze kontroll¿ ­alēĸmalarda kals yumun kal­a kērēĵē r sk  ¿zer nde etk s n n 

olmadēĵēnē bulmuĸtur [19]. Bazē ­alēĸmalar kals yum takv yes  almanēn ºzell kle 

yaĸlēlarda haf f b r kērēk r sk nde azalmaya neden olduĵunu b ld r lm ĸt r [8].  Toplanan 

kanētlar, kals yum alēmēnēn koruyucu olduĵunu ºne s¿rmekted r, ancak kals yum 

takv yes n n bºbrek taĸē ve potans yel b r kard yovask¿ler r sk n artmasē g b  uzun vadel  

yan etk ler n n artmasēndan dolayē soru ĸaret  altēndadēr [8,18]. Kērēk r sk n azaltmada 

en nandērēcē kanēt, kals yum takv yes n n D v tam n  le kullanēlmasēdēr. Yeterl  kals yum 

alēmēnēn etk nl ĵ , D v tam n  g b , tedav  ed len pop¿lasyondak  eks kl kler n c dd yet ne 

ve yaygēnlēĵēna orantēlēdēr. Kals yum takv yes n n bºbrek taĸē r sk n n artab leceĵ , ancak 

kals yum a­ēsēndan zeng n b r d yetle azalab leceĵ  bel rt lmel d r. Ayrēca, kals yum 

takv yeler n n g¿venl k prof l , potans yel b r kard yovask¿ler r sk artēĸē neden yle 

tartēĸma konusu olmuĸtur. Bu nedenle, beslenme yoluyla yeterl  kals yum alēmēnēn 

saĵlanmasē, bu m¿mk¿n olmadēĵēnda kals yum takv yeler n n kullanēmēnē sēnērlamak ve 

sadece g¿nl¿k z n ver len m ktara ulaĸēlana kadar ºner lmekted r [8].  

Magnezyum ve Potasyum 

Kem kler  koruyan, dolayēsēyla alkal k b r ortam oluĸturan k  elektrol t m neral  

magnezyum ve potasyumdur. B r­ok n¿fus tabanlē ­alēĸma, magnezyum ve/veya 

potasyumun kem k ¿zer nde koruyucu etk ler n  gºsterm ĸt r [18]. Fram ngham 

Osteoporoz ¢alēĸmasēnda, magnezyum ve potasyum hem erkeklerde hem de kadēnlarda 

KMY le poz t f olarak l ĸk lend r lm ĸt r. Ancak 4 yēllēk kem k kaybēna karĸē koruyucu 

etk ler (%3 la %4) yalnēzca erkeklerde gºr¿lm¿ĸt¿r [20]. 2008 yēlēnda yapēlan b r 

ncelemede, modern nsan beslenmes n n genell kle potasyum a­ēsēndan yeters z ve 

sodyum a­ēsēndan fazla olduĵunu bel rtm ĸ ve bu komb nasyonun kem k ­ n zararlē 

olduĵunu b ld rm ĸt r [21]. 



BALKAN 11TH INTERNATIONAL CONFERENCE ON APPLIED SCIENCES 
April 4 - 7, 2024 ς Skopje 

ISBN : 978-625-6283-00-8 
 

 

CONFERENCE BOOK                                               Academy Global Publishing House  112  

Alkol ve s gara 

Osteoporozun ºnlenmes  ve tedav s  ­ n ek yaĸam tarzē ºner ler , aĸērē alkol 

t¿ket m nden ka­ēnēlmasē ve s gara ­men n bērakēlmasēnē ­er r [22]. S gara ­men n 

kes n mekan zmasē bel rs z olmasēna raĵmen, b r­ok ­alēĸma tarafēndan osteoporot k 

kērēk r sk n  artērdēĵē doĵrulanmēĸtēr ve dolayēsēyla ka­ēnēlmalēdēr [14]. S gara ­ m  

ºstrojen sev yeler n  azaltēr, bu da erken menopoza neden olab l r. S gara ­enler n zayēf 

olmalarē yaĵ dokularēnēn ºstrojen ¿ret m n  azaltēr, bu da kem k k¿tles n  azaltab l r [23]. 

Alkol¿n aĸērē t¿ket m  kērēk r sk  le l ĸk l d r. Alkol t¿ket m n n artmēĸ kērēk r sk  

¿zer ndek  mekan zmalarē ­ok yºnl¿d¿r ve kem k oluĸumu ¿zer nde negat f b r etk ye, 

d¿ĸmelere yatkēnlēĵa, kals yum eks kl ĵ ne ve kron k karac ĵer hastalēĵēna neden olab l r. 

Kron k karac ĵer hastalēĵē se, v tam n D eks kl ĵ ne yatkēnlēĵē artērēr [14]. Fram ngham 

Osteoporoz ¢alēĸmasēnda g¿nde k  ­k den fazla ĸarap t¿keten postmenopozal kadēnlar 

arasēnda ­meyenlere gºre KMY %6 la %8 daha y¿ksek bulunmuĸtur [24]. 

Egzers z 

Egzers z y¿klemes , kemk l ĵ nde ekstrasel¿ler sēvē akēĸēnē ve h drostat k basēncē artērēr, 

bu da osteoblast ºnleme h¿creler n n ­oĵalmasēna ve farklēlaĸmasēna ve olgun 

osteoblastlarēn akt vasyonuna neden olarak kem k oluĸumunu artērēr. Yaĸlēlar arasēnda, 

bu egzers zler, harekets zl ĵe baĵlē kem k kaybēnē yavaĸlatmaya, dengey  ve kas g¿c¿n¿ 

artērmaya ve sonu­ olarak d¿ĸme r sk n  azaltmaya yardēmcē olur [25]. 699 katēlēmcēyē 

­eren 16 ­alēĸmanēn meta-anal z , egzers z yapan grubun, egzers z yapmayan gruba 

kēyasla bel bºlges ndek  KMY'da %2'l k b r y leĸme gºsterd ĵ n  ortaya koymuĸtur [26]. 

Ancak c dd  osteoporozu olan b reyler, ler  eĵ lme ve rotasyon ­eren akt v teler, aĵēr 

aĵērlēklar kaldērma veya hatta gºvden n yan eĵ lmes  g b  hareketlerde d kkatl  olmalēdēr, 

­¿nk¿ bu manevralar omurgaya basēn­ kuvvetler  uygulayēp, kērēĵa neden olab l r. Bu 

nedenle Osteoporozlu b r b reyde egzers z programēna baĸlamadan ºnce, b r kl n syen n 

deĵerlend rmes  ºner lmekted r [14]. 

D¿ĸme r sk n  azaltmak 

D¿ĸmeler, ºzell kle yaĸlē b reylerde c dd  yaralanmalar ve ­oĵu kērēĵēn tet kley c  

neden d r. Etk l  b r osteoporoz tedav  programēnda d¿ĸmey  ºnleme hedef ve 

stratej ler n  ­ermel d r. T¿m hastalara ºzell kle yaĸlē veya kērēlgan olan, ge­m ĸte fel­ 

ge­ rm ĸ veya z h nsel fonks yonlarēn azaltan la­larē kullanan b reyler d¿ĸme ºnleme 

konusunda mutlaka danēĸmanlēk ver lmel d r. 65 yaĸ ve ¿st¿ k ĸ ler n yaklaĸēk ¿­te b r  
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ve 80 yaĸ ve ¿st¿ k ĸ ler n yaklaĸēk yarēsē her yēl d¿ĸmekted r  [14]. Evde d¿ĸmeler  

ºnlemek ­ n alēnab lecek bazē ºnlemler aĸaĵēda l stelenm ĸt r [14,27,28]: 

 

D¿ĸmey  ¥nlemeye Yºnel k ¥nlemler 

¶ Ev Ķ­ nde G¿venl  Ortam Saĵlamak (Gevĸek kablolarē ­ēkarēlmasē, Kaymaz paspaslar 

kullanēlmasē, Banyolara, kor dorlara ve uzun merd venlere korkuluk takēlmasē, Yaĸam 

alanēn aydēnlatēlmasē ve gece ēĸēklarē kullanēlmasē, gereks z ve fazla eĸyayē 

kaldērēlmasē) 

¶ F z ksel Akt v te ve Denge Egzers zler n n yapēlmasē (y¿r¿me, su egzers zler  g b  

haf f akt v teler n yanē sēra temel g¿­ ve denge egzers zler n n yapēlmasē) ve 

gerek yorsa f zyoterap stten veya egzers z uzmanēndan yardēm alarak d¿ĸmey  

ºnley c  egzers z programlarēnēn oluĸturulmasē 

¶ G¿­l¿ ve Dengel  Beslenme 

¶ D¿zenl  Saĵlēk Kontroller n n Yapēlmasē  

¶ D¿ĸme Alarmē ve Ķlet ĸ m C hazlarēnēn kullanēlmasē 

¶ G¿venl  Ayakkabē Se­ m  (Kaymaz tabanlē, rahat ve uygun b¿y¿kl¿kte ayakkabēlar 

g y lmes ) 

¶ R skl  Durumlardan Ka­ēnmak (Alkol ve uyuĸturucu maddeler n etk s  altēnda ken 

r skl  akt v telerden ka­ēnēlmak, Hava koĸullarēna uygun g y nerek kaygan zem nlerde 

d kkatl  olmak) 

Sonu­ ve ¥ner ler 

Sonu­ olarak, osteoporoz kem k kērēklarēyla sonu­lanab len c dd  b r halk saĵlēĵē 

sorunudur, ºzell kle menopoz sonrasē kadēnlar arasēnda daha yaygēndēr. Osteoporozun 

etk l  b r ĸek lde yºnet lmes  ve ºnlenmes  mult d s pl ner b r yaklaĸēm gerekt r r. Bu 

yaklaĸēm, kem k m neral yoĵunluĵunun zlenmes n , kērēk r sk n n deĵerlend r lmes n  

ve uygun tedav  ve ºnlemler n alēnmasēnē ­ermel d r. Kem k saĵlēĵē ­ n d¿zenl  doktor 

kontroller , yeterl  kals yum ve D v tam n  alēmē, s gara ­meme, alkol t¿ket m n n 

sēnērlanmasē ve d¿ĸme r sk n  azaltmaya yºnel k ºnlemler g b  yaĸam tarzē deĵ ĸ kl kler  

ºneml d r. Ayrēca, egzers z, kem k saĵlēĵēnē korumak ve d¿ĸme r sk n  azaltmak ­ n 

ºner len b r stratej dr. Bu nedenle, osteoporozun etk l  b r ĸek lde yºnet lmes  ­ n 

toplumda farkēndalēĵēn artērēlmasē ve b reyler n yaĸam tarzlarēnē y leĸt rmeye yºnel k 

desteklenmes  gerekmekted r. 
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ABSTRACT 

The aim of this study was to determine the roles of nurses working in pediatric clinics on 

traditional, alternative and complementary medicine. With the increasing interest in 

complementary and alternative medicine methods, which is a growing trend in health care 

today, the role of health care professionals in this field is becoming more important. Nurses 

should understand patients' interest in such treatments, develop effective communication 

strategies, and consider the interaction of complementary therapies with medical treatment. 

Especially pediatric nurses should question these methods that directly affect the health status 

of children and provide information and support to parents. Increasing the knowledge level of 

nurses and including complementary health practices in communication can improve the 

quality of health services. This study may be an important step to understand the role of nurses 

in pediatric clinics in complementary medicine and to provide a more effective healthcare 

service. 

Key words: Pediatric nursing, tradētēonal medicine, complementary medēcēne 

мΦLb¢wh5¦/¢Thb 

Object: The aim of this study is to determine the roles of nurses working in pediatric clinics 

about traditional alternative and complementary alternative medicine. 

Method: This study is a review article to determine the roles of nurses working in pediatric 

clinics about traditional, alternative and complementary medicine. 

While nursing practices were previously based on the power of intuition, today it is a discipline 

blended with science and art that can be used by combining intuition and scientific evidence 

(Bilgiç, 2017). Nowadays, most individuals use GETAT methods to improve their health 

status, support medical treatment and prevent possible disease conditions. With the increase in 

the interest of individuals in the society towards GETAT methods, health care professionals 

and nurses, whose service purpose is to meet health needs, should be involved in 

mailto:fetih.tan1453@gmail.com-0009-0003-9244-7730
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complementary treatment methods (Turan et al. 2010).Individuals practicing the nursing 

profession should develop nursing practices related to the use of GETAT, know why patients 

use GETAT, what they are affected by and their positive and negative effects, develop effective 

strategies, and guide patients on the effective and correct use of GETAT. It should be known 

that complementary alternative methods may interact with the prescription drugs they use 

during medical treatment. Nurses who can communicate one-on-one with the patient should be 

questioned whether the patients have applied to any GETAT method and if so, they should be 

encouraged to share this with the doctor/nurse (Çakmak & Nural, 2017). By increasing the 

level of knowledge of nurses about complementary therapies, they should develop a positive 

attitude towards complementary therapies that are options for patients (Christinal et al., 2016). 

Individuals in the society want nurses to be able to provide ethical and reliable care. For this 

reason, they have significant responsibilities in the preparation, implementation and evaluation 

of complementary health practices at every stage. Many non-pharmacological complementary 

health practices frequently practiced by the society fall within the functions that nurses can 

carry out independently. Music, daydreaming, journaling, massage complementary health 

practices can also be applied independently to individuals to support medical treatment without 

the training of nurses. 

Nurses working in the pediatric clinic primarily have responsibilities such as determining the 

wrong practices that will negatively affect the health status of the child, teaching a healthy 

lifestyle and gaining positive behaviors (Yayan & Daĵ, 2019). For this reason and because 

complementary health practices in children directly affect their health status, they should be 

able to provide a holistic care service to parents and children by questioning the use of 

complementary health practices while taking anamnesis or during any procedure to the patient. 

For this purpose, pediatric nurses need to be trained in order to increase their level of 

knowledge, to provide evidence-based care services, and to be adequately equipped for 

patients. It is thought that communication with parents and including complementary health 

practices in the observation form will increase the quality of care provided (¢ērēk & Efe, 2017). 

 

2.CONCLUSION 

In order to improve and maintain the health levels of children in the units where nurses work, 

it is necessary to know the treatment methods used and preferred by parents and the beneficial 

and harmful effects they create. More research should be conducted on GETAT methods, 

which have recently gained a place in our country and in the world. Pediatric nurses, who are 

health professionals, should have the knowledge and equipment to educate parents about wrong 

GETAT practices or beneficial GETAT practices, especially in terms of developmental and 

physiological aspects. 
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Diĸ hekimliĵinde ¢¿r¿k ve periodontal hastalēklarēn ana nedeni, bir mikroorganizma 

topluluĵunun varlēĵē ve bunun organik mukopolisakkarit matriks i­inde dental biyofilm olarak 

adlandērēlan dental plak oluĸumudur. Diĸ saĵlēĵēnēn korunabilmesi i­in mikroorganizma 

topluluĵunun aĵēz ortamēndan uzaklaĸtērēlmasē gerekmektedir. Diĸ fēr­alama, bireysel plak 

kontrol¿nde en yaygēn kullanēlan mekanik yºntem olmakla beraber, uzun dºnem periodontal 

saĵlēĵēn korunmasēnda da kritik bir faktºr olmaktadēr. Bu derlemenin amacē, ortodontik tedavi 

gören bireylerde kullanēlan farklē tiplerdeki diĸ fēr­alarēnēn deĵerlendirilmesidir. 

 G¿n¿m¿zde dental plaĵēn daha etkili bir ĸekilde temizlenebilmesi i­in ­ok farklē tipte 

dizayn edilmiĸ manuel, elektrikle ­alēĸan ve ultrasonik diĸ fēr­alarē kullanēlmaktadēr. Bu tip 

fēr­alara ilaveten aray¿z fēr­asē ve diĸ ipi kullanēmē da ºnerilmektedir. Diĸ fēr­alarēnēn temel 

amacē, t¿m y¿zeylerden dental plaĵē g¿venli ve etkili bir ĸekilde uzaklaĸtērmaktēr. Bu nedenle 

fēr­a kēllarēnēn esnekliĵi, sertliĵi, ­apē, dayanēklēlēĵē ve sapēnēn aĵērlēĵē gibi ºzellikleri 

fonksiyonel olmalē ve fēr­a kēllarēnēn u­ kēsēmlarēnēn tasarēmē yapēlērken hijyen koĸullarē gºz 

ºn¿nde bulundurulmalēdēr. 

 Ortodontik tedavi gºren insanlar, diĵer bireylere kēyasla oral hijyen yºntemlerini 

uygulamakta daha fazla zorluk yaĸamaktadērlar. Sabit mekanikleri oluĸturan bantlar, braketler 

ve teller gibi ortodontik malzemeler, daha fazla plak birikmesine ve diĸ eti saĵlēĵēnēn 

bozulmasēna yol a­ar. Bu apareylerle iliĸkilendirilen mikrobiyolojik deĵiĸiklikler 

bulunmaktadēr. Sabit apareyle ortodontik tedavi gºren hastalarēn diĸ eti dokusunda en sēk 

gºr¿len deĵiĸiklikler diĸeti enflamasyonu, ĸiĸme, kanama ve artmēĸ bir sondlama derinliĵidir.  

  

Anahtar Kelimeler:  Diĸ fēr­alama, Ortodontik, Oral Hijyen  
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THE USE OF DIFFERENT TYPES OF TOOTHBRUSHES IN INDIVIDUALS 

UNDERGOING ORTHODONTIC TREATMENT  

 

 

The main cause of caries and periodontal diseases in dentistry is the presence of a 

community of microorganisms and its formation within the organic mukopolysaccharide 

matrix known as dental biofilm or dental plaque. To maintain dental health, it is necessary to 

remove the community of microorganisms from the oral environment. Tooth brushing is the 

most commonly used mechanical method for individual plaque control and also plays a critical 

role in preserving long-term periodontal health. The purpose of this review is to evaluate 

different types of toothbrushes used by individuals undergoing orthodontic treatment. 

Various types of manual, electric, and ultrasonic toothbrushes have been designed to 

clean dental plaque more effectively. In addition to these brushes, interdental brushes and 

dental floss are also recommended. The primary aim of toothbrushes is to safely and effectively 

remove dental plaque from all surfaces. Therefore, features such as the flexibility, hardness, 

diameter, durability, and weight of the brush handle should be functional, and hygiene 

conditions should be considered when designing the bristle tips. 

Individuals undergoing orthodontic treatment face more challenges in practicing oral 

hygiene methods compared to others. Orthodontic appliances such as bands, brackets, and 

wires contribute to increased plaque accumulation and compromised gingival health. 

Microbiological changes are associated with these appliances. The most common changes 

observed in the gingival tissue of patients undergoing orthodontic treatment with fixed 

appliances include gingival inflammation, swelling, bleeding, and increased probing depth. 

 

Key Words: Tooth Brushing, Orthodontics, Oral Hygiene   

 

1. GĶRĶķ 

 

Diĸ plaĵē, diĸ y¿zeyinde yerleĸmiĸ mikroorganizmalarēn oluĸturduĵu bir 

mukopolisakkarit matriks i­inde konak­ē ve bakteri kºkenli polimerlerden oluĸan bir 

topluluktur. Biyofilm plak, aĵēz hijyeninin yetersiz olduĵu durumlarda diĸlerin ve apareylerin 

y¿zeylerinde yer alēr. Dental plak genellikle konak savunmasēndan uzak ve mekanik temizliĵin 

zor olduĵu anatomik bºlgelere, ºrneĵin okl¿zal fiss¿rler gibi alanlara yerleĸir  (Branda ve ark., 

2005). Dental plak, subgingival ve supragingival olmak ¿zere ikiye ayrēlēr. Subgingival kēsēm, 

diĸ etinin altēnda bulunurken, supragingival kēsēm diĸ eti ­izgisinin ¿st¿nde yer alēr (Sanz ve 

ark., 1990). Subgingival plakta genellikle gram negatif bakteri popülasyonu daha fazlayken 

supragingival plakta gram pozitif bakteriler daha yaygēndēr. Supragingival plak diĸ 

­¿r¿klerinin oluĸumunda rol oynarken subgingival plakta yer alan bakteriler ise ve periodontal 

sorunlara neden olurlar. 

 

Diĸ plaĵē, diĸ ­¿r¿klerine ve periodontal hastalēklara neden olan birincil faktºrd¿r;. Bu 

nedenle, yeterli diĸ fēr­alama ile uzaklaĸtērēlmasē sorunlarēn ºnlenmesinde ºnemli bir rol oynar. 

Bu durum, ortodontik braket ve tellerin varlēĵē nedeniyle aĵēz hijyenini s¿rd¿rmekte b¿y¿k 
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zorluklar yaĸayan ortodonti hastalarē i­in ºzellikle ºnemlidir. Çünkü ortodontik malzemeler, 

yiyecek artēklarēnēn tellere takēlmasēnē ve temizlenmesini zorlaĸtērēr.  Ortodontik apareylerin 

yerleĸtirilmesinden sonra diĸ plaĵēndaki pH ve mikrobiyal pop¿lasyonlarda deĵiĸiklikler 

olduĵu ve ; bu durum patolojik olaylara yol a­abilmektedir. Ortodontik tedavi gºren hastalarēn 

yaklaĸēk %25'inde tedavi s¿resince bir veya daha fazla dekalsifikasyon geliĸibilmektedir 

(Julien ve ark., 2013). Ayrēca, sabit ortodontik tedavi diĸeti iltihabēnē, kanamasēnē, b¿y¿mesini 

ve sondlama derinliĵini artērabilir. Bunlar, ortodonti hastalarē i­in etkili diĸ fēr­alamanēn 

ºnemini daha da vurgulamaktadēr (Zachrisson ve Zachrisson, 1972). 

 

 Sabit ortodontik tedavi esnasēnda oluĸabilecek diĸ eti iltihabē ve diĸ ­¿r¿klerini ºnlemek 

için, aĵēz i­indeki diĸ ve diĸeti y¿zeylerinde biriken dental plaĵēn uzaklaĸtērēlmasē 

gerekmektedir. Rutin diĸ fēr­alama, aray¿z temizleyiciler (ara y¿z fēr­alarē, diĸ ipi ve ¿­gen 

k¿rdan) ve diĸ hekiminin uyguladēĵē profesyonel aĵēz bakēmē gibi yºntemler, mekanik plak 

kontrolünün birer ºrneĵidir (Biesbrock ve ark., 2008). 

 

 Aĵēz saĵlēĵē, bilinen tarih boyunca ºnemli bir konu olmuĸtur. Bazē tarih­iler fēr­anēn 

geliĸtirilmesini 1498 yēlēnda ¢inlilere dayandērsa da, bu medeniyetin 1000 yēlē gibi erken bir 

tarihte fildiĸi ­ubuklardan ve at kēllarēndan yapēlmēĸ eserler kullandēĵēna dair kanētlar vardēr. 

Yeni fēr­a modelleri 18. y¿zyēla kadar icat edilmemiĸ, kullanēmlarē 19. y¿zyēlēn sonuna kadar 

yaygēnlaĸmamēĸtēr. Yakēn zamanda doĵal kēllarēn yerini naylon,; ahĸap saplarēn yerini ise 

plastik almēĸ ve diĸ fēr­alarē daha ucuz hale gelmiĸtir. Sonu­ olarak diĸ fēr­asē kullanēmē daha 

da yaygēnlaĸtē (Van der Wejden ve ark.,1998). Oral hijyen, doĵru bir ĸekilde uygulandēĵēnda 

etkili olsa da, bazēlarē i­in sēkēcē ve olduk­a zorlayēcē olabilir . Bu baĵlamda, 1960'larēn 

baĸlarēnda, motivasyonu artērmayē ve diĸ fēr­alama tekniklerini kolaylaĸtērmayē ama­layarak, 

elektrikli fēr­alar geleneksel olanlara alternatif olarak ortaya ­ēktē (Ainamo ve ark.,1992). O 

zamandan beri, bu fēr­alar, titreĸimli hareketlerin eklenmesi ve sonic ve ultrasonik olarak 

bilinen y¿ksek frekanslē hareketlere sahip fēr­alarēn geliĸtirilmesi gibi bir dizi deĵiĸiklik 

geçirdi. 

 

 

2. YÖNTEM  

 

2.1. Manuel Diĸ Fēr­alarē  

 

 Ķdeal diĸ fēr­asē tasarēmēnēn, kullanēmē kolay olmasē, plaĵē etkin bir ĸekilde 

uzaklaĸtērmasē ve diĸlere ve diĸeti, yanak, dil gibi yumuĸak dokulara zararlē etkilere neden 

olmamasē gereklidir. Amerikan Diĸ Hekimleri Birliĵi'ne gºre kabul edilebilir diĸ fēr­asē 

ºzellikleri: Fēr­alama y¿zey uzunluĵu 2,5-3 cm, geniĸliĵi 0,80-0,95 cm, y¿zey alanē 2,5-3,2 

cm², 2-4 sēra kēl, her sērada 5-12 demet, demet baĸēna 80-85 kēl ĸeklindedir. Diĸ fēr­alarē, 

kēllarēn ­aplarēna gºre ultra yumuĸak (0,11mm), yumuĸak (0,2 mm), orta (0,3 mm) ve sert (0,4 

mm) olarak sēnēflandērēlēr. 
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 Ortodontik tedavi s¿resince kullanēlabilecek manuel diĸ fēr­alarē; konvansiyonel ve 

ortodontik fēr­alarēdēr. Ortodontik diĸ fēr­alarē konvansiyonel diĸ fēr­alarēndan farklē olarak 

braket ­evresi ve ark tellerinin yapēsēna uygun olacak ĸekilde fēr­a kēllarē óóVôô ĸekilli dizayn 

edilmiĸtir (Mehta ve ark., 2020).  

  

 Yapēlan ­alēĸmalarda ortodontik ve konvansiyonel diĸ fēr­alarē kēyaslandēĵēnda plak 

indeksi, gingival sulkus kanama indeksi, periodontal cep derinliĵi, braket ­evresi plak indeksi 

a­ēsēndan konvansiyonel fēr­alara gºre ortodontik fēr­alar daha ¿st¿n bulunmuĸtur. 

 

2.2. Elektrikli Diĸ Fēr­alarē  

 

 Elektrikli diĸ fēr­alarē, el kullanma becerileri kēsētlē olan hastalar, mental retarde hastalar 

i­in geliĸtirilmiĸ ve edilmiĸse de,  diĸlerini temiz ve saĵlēklē tutmakta zorluk ­eken ve 

ortodontik tedavi gºren hastalar tarafēndan da yaygēn olarak kullanēlmaktadēr. 

 

 Hareket t¿rlerine gºre, elektrikli diĸ fēr­asē yan yana (side to side), karĸēt salēnēmlē 

(counter oscillation), rotasyonlu salēnēmlē (rotation oscillation), sirküler, ultrasonik ve iyonik 

olmak ¿zere 6 gruba ayrēlēr. Hareket mekanizmasēna gºre ise; mekanik, sonik ve iyonik olarak 

fēr­alar ¿­ gruba ayrēlēr (Penick, 2004). 

 

 Mekanik olarak ­alēĸan elektrikli diĸ fēr­alarē salēnēm ve rotasyon hareketi yapan 

baĸlēklar ile birlikte ¿retilmektedir. Kēllar diĸlere ve diĸetine deĵdirildiĵinde hēzlē ve s¿rekli 

hareket sayesinde, plaklarē ve yemek artēklarēnēn uzaklaĸtērēlmasēnē saĵlar. 

 

 Sonik diĸ fēr­alarē, insan kulaĵēnēn duyabileceĵi frekans aralēĵēnda ses ­ēkarabilecek 

kadar hēzlē titreĸebilen diĸ fēr­alarēdēr (20 Hz ila 20.000 Hz). Sonik diĸ fēr­alarēnēn baĸlēĵē temel 

olarak manuel diĸ fēr­asēna benzer. Sonik diĸ fēr­alarēnē kullanērken manuel diĸ fēr­alarē gibi 

fēr­alama hareketlerini yapmalarē gerekmektedir. Bu fēr­alardan daha y¿ksek titreĸim hēzēna 

sahip elektrikli diĸ fēr­alarēna ultrasonik fēr­alar olarak bilinir (Clarence ve ark.,2020). 

 

 Ķyonik diĸ fēr­alarēnēn, temel ­alēĸma prensibi diĸlerin iyon y¿k¿n¿ tersine ­evirerek 

­alēĸtēĵē d¿ĸ¿n¿lmektedir. Diĸler doĵal olarak negatif bir iyonik y¿ke sahiptir ve bunun tersine, 

gēda par­acēklarē doĵal olarak pozitif bir iyonik y¿ke sahiptir. Bu zēt y¿kler birbirini ­eker ve 

yiyecek par­acēklarēnēn diĸlere yapēĸmasēna neden olur. Ķyonik diĸ fēr­asē, diĸin negatif iyon 

y¿k¿n¿ ge­ici olarak pozitif bir y¿ke deĵiĸtirir. Ardēndan diĸ fēr­asēnēn bir par­asē negatif 

olarak y¿klenir. Negatif y¿kl¿ fēr­a, pozitif y¿kl¿ olan plak ve yiyecek par­acēklarēnē diĸten 

uzaklaĸtērēr. Ayrēca fēr­a kēllarē ile gevĸemiĸ plak fēr­alanarak uzaklaĸtērēlēr (Penick, 2004). 

  

2.3. Ara Yüz Temizleyicileri 

 

 Ortodontik tedavi gºren hastalarda kullanēlan braket, bant, ark teli gibi ortodontik 

apareylerden dolayē diĵer insanlara kēyasla tedavi gºren bireyler, diĸ fēr­alarēyla diĸlerin 
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aray¿zlerine ulaĸmakta g¿­l¿k ­ekmektedir. Bu sebeple aray¿z temizleyicilerine ihtiya­ 

duyulmaktadēr. Aray¿z temizliĵi i­in diĸ ipi, ara y¿z fēr­asē, ¿­gen k¿rdanlar kullanēlmaktadēr. 

 

 Ara y¿z fēr­alarē, paslanmaz ­elik ¿zerine konvansiyonel diĸ fēr­alarē gibi naylon kēllar 

b¿k¿k¿lerek ¿retilir. Hastalarēn aray¿zlerine uygun olarak farklē ­aplarda ve kullanēmē 

a­ēsēndan farklē a­ēlē ve uzunlukta bulunmaktadēr. Diĸlerin anatomisine gºre bazē bºlgelerde 

dēĸ b¿key ya da i­ b¿key olabilmektedir. Ķ­ b¿key alanlarēn temizliĵinde diĸ ipine kēyasla 

arayüz ara y¿z fēr­alarē daha etkili olmaktadēr. Aray¿z fēr­alarē ortodontik tedavi gºren 

hastalarēn yanē sēra kron kºpr¿s¿ olan protetik tedavi gºren hastalarda diĸ fēr­alarēnēn 

ulaĸamadēĵē bºlgelerin temizliĵinde de önerilmektedir (Christou ve ark.,1998). 

 

¦­gen k¿rdanlar (woodstick) ara y¿z temizliĵinde kullanēlan bir diĵer yºntemdir. Diĸ 

aralarēnēn temizlenmesinde yemek artēklarēnēn uzaklaĸtērēmasēnda uzun zamandēr 

kullanēlmaktadēr. ¦­gen k¿rdanlar diĸetine zarar vermemesi ve daha iyi bir adaptasyon için 

yumuĸak olarak ¿retilmektedir. Aynē zamanda k¿rdan diĸ etine masaj yapmak, iltihaplē diĸ etini 

tedavi etmek ve diĸ eti keratinizasyonunu uyarmak amacēyla da kullanēlmaktadēr. Diĸlerin ara 

yüzlerinde yeterli mesafe olan kiĸilerde etkili bir temizlik saĵlamaktadēr. ¦­gen k¿rdanlar, 

g¿nl¿k hayatta sēkēlēkla kullanēlan k¿rdanlarla (toothpick) karēĸtērēlmamalēdēr. Normal k¿rdan 

sert yapēda ve kalēnlēklarē sebebiyle ara y¿zlere ulaĸamaz ve orada bulunan diĸeti dokusuna 

zarar verebilmektedir (Warren ve ark.,1996). 

 

Diĸ ipi tek flamanlē (PTPE) veya ­ok flamanlē (Nnaylon) olmak üzere ikiye 

ayrēlmaktadēr; ayrēca mumlu veya mumsuz olan t¿rleri de bulunmaktadēr. Diĸ ipi doĵru ĸekilde 

kullanēldēĵēnda ara y¿zlerde bulunan plaĵēn b¿y¿k ­oĵunluĵunu uzaklaĸtērabilmektedir. 

Aray¿zlerdeki diĸ eti dokusunun 2-3 mm diĸeti altēndaki diĸ y¿zeylerinin temizliĵinde 

kullanēlabilmektedir (Zijnge ve ark.,2010). 

 

 

 

3. SONU¢LAR ve DEĴERLENDĶRMELER 

 

 Ortodontik tedavi gören bireylerin aĵzēnda bantlar, braketler, ark telleri gibi ­eĸitli 

apareyler bulunduĵundan dolayē hastalarda normal insanlara kēyasla dental plaĵēn ve yemek 

artēklarēnēn yapēĸabileceĵi, takēlabileceĵi y¿zey alanē daha fazladēr ve bu ­eĸitli apareylerden 

dolayē oral hijyenin saĵlanmasē daha g¿­ olmaktadēr. Bunun i­in kullanēlan ­eĸitli temizlik 

aletleri deĵerlendirildiĵinde, ortodontik diĸ fēr­alarēnēn (V ĸekilli) konvansiyonel fēr­alara gºre 

daha iyi plaĵē uzaklaĸtērdēĵē; Elektrikli diĸ fēr­alarēnēn manuel fēr­alara kēyasla kullanēmēn daha 

kolay olduĵu, hasta motivasyonun artērdēĵē, plak temizliĵinin daha iyi saĵlandēĵē, diĸeti 

dokusunda cep derinliĵinin ve kanamanēn daha ­ok azaldēĵē gºzlenmektedir. Aray¿z 

temizleyicilerinin kullanēlmasēnda aray¿zdeki plak skorlarēnda azalma, aray¿z ­¿r¿klerinde 

azalma, diĸeti dokusunun saĵlēĵēnēn iyileĸmesinde y¿ksek derecede etkili olduĵu 

bildirilmektedir. Sonu­ olarak aĵēz saĵlēĵēnēn korunmasē i­in farklē tipteki fēr­a ve ara y¿z 

tamizleyicilerinin farklē etki ve performanslarēnēn olduĵu gºr¿lm¿ĸt¿r. 
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ABSTRACT 

In today's aviation sector, the predominant concern revolves around the substantial cost 

attributed to fuel consumption, prompting the adoption of diverse methodologies to curtail 

expenses. Enhancing engine efficiency, incorporating aerodynamic advancements, and 

minimizing structural weight stand out as primary strategies. 

 

Innovative approaches, exemplified by advanced aircraft designs like blended wing bodies, 

more proficient thrust technologies, and a spectrum of active or passive flow control 

techniques, are harnessed to elevate the aerodynamic performance of aircraft. Passive flow 

control achieves performance enhancements without reliance on external energy, while active 

flow control manipulates the flow around the object utilizing energy within the system, all 

without altering the fundamental body structure. This includes an array of methods, such as 

deforming surfaces, zero net mass flux actuators, non-zero net mass flux actuators, moving 

object/surface actuators, as well as flexible and displacement blades. Notably, recent strides 

have led to the amalgamation of both active and passive control methods, resulting in 

innovative hybrid control strategies. 

 

This paper delves into an extensive examination of plasma actuators, classified as a form of 

active flow control. The scope of the study encompasses the selection of plasma type, airfoil 

type, design, and production of an experimental wing, integration of plasma onto the wing, 

experimental investigations to pinpoint flow separation points, formulation of the experimental 

design, and comprehensive analysis of initial outcomes. The findings from these studies will 

not only guide future aerodynamic performance assessments and variations in coefficients 

resulting from wind tunnel tests (CL, CD, and L/D) but also enable the computational 

validation of the experimental data obtained from wind tunnel tests and the creation of an MHD 

(Magneto hydrodynamics) simulation environment. 

 

Keywords: Plasma, plasma aerodynamics, wind tunnel tests, surface dielectric barrier 

discharge, surface oil visulation, L/D change 
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1. INTRODUCTION  

It is acknowledged that the integration of plasma technology, among the cutting-edge and 

futuristic aviation technologies, into aircraft can yield improvements in aircraft performance. 

These improvements encompass the ability to sustain flight with the same fuel quantity or 

execute the same mission with reduced fuel consumption. Additionally, the aircraft maintains 

performance and carrying capacity despite higher angles of attack. The expected enhancements 

include an increase in the lift coefficient (CL), a decrease in the drag coefficient (CD), and 

consequently, an elevation in the L/D value. 

Futuristic studies targeting enhanced flight performance are on the rise, with solar energy, fuel 

cells, hydrogen energy, and plasma technology leading the way. Despite the increasing number 

of academic studies on plasma technology, there is currently no mathematically proven or 

simulation-verified "aircraft performance increase study" published. The integration of plasma 

technology is anticipated to bring about improvements such as sustained flight with the same 

fuel quantity, mission accomplishment with reduced fuel consumption, and preserved carrying 

capacity despite higher angles of attack. These expectations set the stage for future wind tunnel 

tests. In the aviation industry, engineers, researchers, and companies worldwide consistently 

strive to enhance flight performance, save fuel, and improve ergonomics. Notably, recent 

emphasis has been placed on improving flight performance, involving actions like increasing 

lift force, reducing drag force, improving the lift-drag ratio, delaying stall angles, and adjusting 

the central position of the wake. As Gad-el-hak (2000) highlighted in his study, methods 

influencing the flow around an object in the flow field play a crucial role in performance 

enhancement. 

Flow control methods, categorized as active and passive, contribute significantly to this 

enhancement. While passive methods involve geometric modifications such as riblets, splitter 

plates, grooves, bumps, steps, shelves, vortex generators, and winglets, active methods employ 

energy. Among active methods, plasma actuators stand out due to their rapid response time, 

absence of surface modification requirements, and lack of moving mechanical parts [13]. 

Researchers increasingly focus on plasma actuators because they can influence various effects 

individually or collectively, such as increasing lift force, reducing drag force, shifting stall 

angles, and modifying wakes. Reviewing literature studies reveals variations in electrical 

parameters, electrode geometries, and the significance of dielectric material types on plasma 

actuators. Notably, more research is needed to address these issues. Erfani et al. [16] explored 

plasma actuator structures, emphasizing the performance of multiple embedded electrode 

structures. Hale et al. [7] examined reduced flow structures using multiple buried electrodes, 

achieving higher reduced jet height and flow rates. Akansu et al. [1] studied plasma actuators' 

effect on NACA0015 airfoil flow control, emphasizing reattachment of flow to the wing 

surface. Zhang et al. [14] investigated lift increase using a plasma actuator on the Gurney Flap. 

Wang et al. [15] numerically studied the three-dimensional flow structure of different electrode 

geometries, showing their effectiveness in creating three-dimensional vortices. Roy and Wang 

[12] studied the impact of horseshoe and serpentine structured plasma actuators on boundary 

layer thickness. Lu et al. [10] demonstrated stall angle shift and lift force increase using saw-

toothed plasma actuators on the NACA0015 wing model. Akbēyēk et al. [2,3,4] compared 
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different electrode geometries with a linear plasma actuator, revealing reduced drag coefficient, 

increased lift coefficient, and stall angle shift. Moreau et al. [11] studied flow separation delay 

around the NACA0015 wing model, emphasizing the most effective electrode position. Potocar 

et al. [6] utilized plasma actuators to control flow around the NACA4421 airfoil, highlighting 

the importance of energy level. Khoshkoo and Jahangirian (2016) investigated steady and 

unsteady state flow control around the NACA0015 wing model, establishing the effectiveness 

of the steady mode. 

 

2. METHODOLOGY & EXPERIMENTAL STUDIES  

2.1. Materials and Methods 

 

In the course of this research, the initial step involved the selection of the airfoil type. 

Subsequent to this decision, the wing prototype's maximum size was manufactured, with 

considerations given to the dimensions of the designated wind tunnel. To observe flow 

phenomena, TiO2 was applied to the produced wing prototype. Consequent wind tunnel tests 

were executed, during which flow separation points and bubbles were identified. Utilizing this 

data, the optimal plasma points were deduced. 

 

 

 

Figure 1. Flow Chart of the Campaing 

 

The experimental model selected for this study is the NACA0015 wing geometry. This choice 

stems from the symmetrical structure of the NACA0015 wing model, which is commonly 

employed in UAVs/MAVs. The decision to opt for a symmetrical wing model is driven by the 

utilization of plasma actuators, an active flow control method, in the project. Placing plasma 

actuators on the suction surface of the symmetrical wing model allows for a straightforward 

observation of changes in aerodynamic forces [8]. Moreover, due to the identical characteristics 
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of the suction and pressure surfaces in the symmetrical wing model, the interpretation of flow 

phenomena occurring on the surface becomes clearer. 

    

Figure 2. NACA0015 airfoil view (left) and 3D produced wing prottotype (right) 

 

In the context of existing literature, the dielectric material stands out as a fundamental 

parameter influencing the performance of actuators [5]. Previous studies underscore the 

significance of dielectric material type, thickness, and the number of layers. Within the 

framework of this study, Kapton was selected as the dielectric material, aligning with its 

frequent use in the literature. The layout was configured with a single-layer assembly, 

maintaining consistency with the typical layer thickness mentioned in previous research. 

 

 

Figure 3. Selected kapton for this project and its specs (left) and other dielectric alternatives 

fiber glass and ceramic tapes (right) 

 

In the DC configuration, plasma actuators generate plasma from a single point to the nearest 

distance, while the AC configuration enables plasma production in the form of a line/strip. In 

the context of this study, plasma actuators, designated as an active flow control method, will 

be positioned linearly along the leading edge of the wing model, facilitating flow control 

through plasma creation. For this application, the plan is to employ an AC version-type device 

to produce plasma. 

 

Both Surface Corona Discharge (SCD) actuators and Surface Dielectric Barrier Discharge 

(SDBD) actuators find application in aerodynamic flow control. However, SCD-type actuators, 

being DC-based, generate plasma from a single point to the closest distance. On the other hand, 

SDBD-type plasma, being AC-based, allows plasma production in a line/strip form. 
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Consequently, the most suitable plasma type for this project is the AC-based SDBD-type 

actuators. 

 

 

 
 

 

 

 

 

 

 
Figure 4. Plasma types (left) and details of SDBD type (right) 

 

 

The specifications of the plasma actuators intended for utilization in this investigation were 

established as follows: 

 
Table 1. Plasma actuator specs 

                                     
 

 

2.2. Wing Tunnel Tests: 

 

The objective of these experiments is to identify the optimal actuator positions. The wind tunnel 

at Adana Alparslan T¿rkeĸ University was employed for this purpose. Dimensions of test 

section are 40 cm x 40 cm x 1000 cm, load cell capacity is 0-32 N, velocity capacity is 0-25 

m/sc, turbulence intensity is %0,5< and tunnel type is open suction type. (Figure 5) 

Tests were conducted by applying TiO2 onto the fabricated wing prototype, and the points of 

flow separation (bubbles) were identified (Figure 7). And also some different systems have 

been used to perform these tests. Tektronix TDS 2012B brand oscilloscope was used to 

Electrode type Copper

Embedded electrode width 3mm

Embedded electrode length Span wise

Exposed electrode width 3mm

Exposed electrode length Span wise

Dielectric type Kapton

Dielectric strength оло ±κ˃Ƴ

Dielectric constant  3.4

Plasma Current Type AC

Plasma Type SDBD
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measure the current and voltage supplied to the system and to adjust the frequency and 

amplitude values. An in-house produced power supply was used to provide the necessary 

current and voltage to the system. Adjustable power range is between 0-20 kVA. Tektronix 

P6015A brand high voltage probe and Zero brand current measurement probe are connected to 

the oscilloscope and measure the current and voltage values given to the system (Figure 6). 

 

 

 

 

 

 

 

 

 

    

Figure 5. Adana ATU Wing Tunnel 

 

 

 

 

 

 

Figure 6. Osiloscope, Power Supply, Current Probe and High Voltage Probe (left to right)  

 

The experiments were conducted at four distinct angles of attack (Ŭ: 50, 100, 120, 140) and a 

Reynolds number of 150,000. Surface flow visualization experiments utilizing TiO2 were 

performed to comprehend the flow phenomena surrounding the airfoil. 

 

Figure 7. Wing tunnel tests flow chart  
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3. FINDINGS AND DISCUSSION 

 

3.1. Experimental Findings: 

 

TiO2-based surface flow visualization experiments were conducted to comprehend the flow 

phenomena around the airfoil at a Reynolds number of 150.000. This technique unveiled 

leading-edge flow separation, turbulent flow regions, transition regions, and trailing-edge flow 

separation regions. 

 

 

Figure 8. Experimental results where flow phenomena were observed (Re:150.000) 

 

Ultimately, distinct observations were made at 4 different Angles of Attack (AoAs). At a 5-

degree angle, a laminar flow was evident at the leading edge, with the transition regime 

extending over a wide area and flow separation observed at the trailing edge. With an increase 

in the angle of attack, the transition regime diminished while the turbulent flow regime 

expanded. At 14 degrees, the system entered a complete stall. 
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Considering flow separation at 5 degrees and bubble formation at 10 degrees, an actuator strip 

was strategically placed in this region (number 1). Immediate restoration of the separated flow 

and disruption of bubbles is essential. Given the expansive coverage of the transition regime at 

low angles, optimal placement is at the midpoint (number 2). One actuator is designated for 

post-stall, and another for pre-stall regimes (numbers 3 and 4). This configuration ensures the 

optimal positioning of our plasma actuators. 

 

3.2. Computational Findings: 

 

In addition to the experimental results, computational verification studies were also carried out. 

While carrying out these studies, Ansys Fluent 2024 R1 and Comsol Multiphysics 6.1tools 

were used. 

Boundary conditions were determined as constant in all three trials. Analyzes were run at 

150,000 and 300,000 Reynolds Numbers and 0-5-10-12 and 14 degree angles of attack. The 

number of mesh elements for which each software is used is given in the table below. 

 

Table 2. Computational Fluid Dynamics Studies 

Software Mesh Size 
y+ (wall 
distance) 

AoA (Angle of 
Attack) 

Turbulence 
Model 

Reynolds # 

Ansys Fluent 125.000 1 00-50-100-120-140  SST K-Omega 
150.000 

300.000 

Comsol Multiphysics 550.000 1 00-50-100-120-140  SST K-Omega 
150.000 

300.000 

 

 

Reynolds numbers of 150,000 and 300,000 were determined for tunnel tests and CFD analyses. 

Reynolds number is a unitless value, and vectorial velocity values were obtained from this 

value. 

 

 
 

(Eq.1) 

  

 = the density of the fluid (SI units: kg/m3) 

 = the flow speed (m/s) 

 = characteristic length (m) (chord length) 

ɛ = the dynamic viscosity of the fluid (Pa:s or NĿs/m2 or kg/(m/s) 

 = the kinematic viscosity of the fluid (m2/s). 
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 = 1.225 kg/m3 at sea level 

 = 0,125 meter (chord lenght) 

ɛ = 1.789 x e-5 Pa/s  

 

For 150.000 Reynolds Number; 

 
 

(Eq.2) 

 1= 17.51 m/sec 

 

 

 

For 300.000 Reynolds Number; 

 
 

(Eq.3) 

 1= 35,03 m/sec 

 

 

While performing CFD analyses, boundary layer calculations were also performed. The wall 

distance function (y+) was determined as ñ1ò in order to have high resolution and precise 

results. Apart from this, Chord (m), Velocity (m/s), Viscosity (Pa/s), Density (kg/m3) and 

Layer number were defined, some calculations were performed and our boundary layer value 

was obtained. 

 

 
 

Figure 9. Boundary layer view of a fluid (https://www.fluidmechanics101.com/pages/tools.html) 

standard atmospheric conditions and 12,5 cm of chord 

https://www.fluidmechanics101.com/pages/tools.html
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(Eq.4) 

 
 

(Eq.5) 

For 150.000 Reynolds Number; 

 

 

 
 

(From Eq.4) 

 

 

 

For 300.000 Reynolds Number; 

 

 

 
 

(From Eq.4) 

 
 

 

With these calculations, the boundary layer thickness for CDF analyzes was determined as 

1,590 mm for 150,000 Reynolds number and 1,121 mm for 300,000 Reynolds number. In order 

to determine the flow separation points in the analysis, wall shear stress values must also be 

calculated. An empirical correlation for fully developed turbulent flow over a flat plate is used 

to estimate the skin friction coefficient; 

 

(Eq.6) 

 

This particular correlation has been taken from Schlichting [17] for fully turbulent flow with 

Re < 109. This correlation could be replaced with any other empirical correlation for turbulent 

flow over a flat plate. However, as this calculator is only used as an estimate, small differences 

arising from the choice of correlation do not matter significantly. Having computed the skin 

friction coefficient, the wall shear stress (Űw ) is calculated: 

 

(Eq.7) 

  

Wall shear stress is a measure of the force exerted by the fluid on the surface at the point where 

a fluid comes into contact with a surface. Wall shear stress refers to the friction between the 

surface and the fluid at this point of contact. The variation of wall shear stress can vary 

depending on various factors such as fluid velocity, density, viscosity or surface properties. 

The wall shear stress graph is very important to determine the point where the flow separates. 

As a result of CFD analysis, it means that there is flow separation in places where this value 

drops to a negative value or equal to zero [18,19]. Experimentally, these points were 

determined in Section 3.2. In this section, it is also examined numerically. 
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Figure 10. Ansys Fluent and Comsol Multiphysics CFD analysis results (Re=150.000, AoA=50) 

 

Figure 11. Ansys Fluent and Comsol Multiphysics CFD analysis results (Re=150.000, AoA=100) 
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Figure 12. Ansys Fluent and Comsol Multiphysics CFD analysis results (Re=150.000, AoA=120) 

 

Figure 13. Ansys Fluent and Comsol Multiphysics CFD analysis results (Re=150.000, AoA=140) 
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According to the wind tunnel experiments; at an angle of 5 degrees, as can be seen at Figure 8, 

laminar flow was obtained at the leading edge. The transition regime is spread over a very wide 

area. A minor flow separation was observed at the trailing edge. As the angle of attack 

increases, the transition regime becomes smaller and the turbulent flow regime becomes larger. 

At 14 degrees, the system enters a complete stall.  

At an angle of attack of 5 degrees, the first flow separation line appears in the region where the 

x/c value is approximately 0.1. When the angle of attack is 10 degrees; the flow separation line 

position is moved to the region where the x/c value is approximately 0.2. Additionally, a bubble 

formation occurs on the leading edge side. Therefore, the first two actuators were placed at 

these two points (number 1 = 0,1 x/C and number 2 = 0,2 x/C). Because, it is necessary to 

immediately restore the separated flow and disrupt the bubbles [9]. Thus, we have placed two 

actuators in a way that will not allow flow separation at low angles of attack (0-10). Since the 

turbulent flow region starts at the middle of the wing at 10 and higher degrees, it is necessary 

to place an actuator right in the middle (number 3 = 0,5 x/C) of the wing. After these three 

actuators were placed, another actuator was placed in a position close to the area where the air 

leaves the wing (number 4), since it is likely that a stall area will form towards the trailing edge 

of the wing, especially at high angles of attack. Thus, for 0-14 degree attack angles; 

Intervention was also made at the points where post-stall and pre-stall phenomena occurred. 

 

 

 

     

 

 

 

Figure 14. Plasma actuators optimally placed on the wing (top view) 

 

Looking at the CFD analysis results, it is observed that the point where the flow separation 

begins is generally approximately at x/C = 0.1 (near number 1). This value also confirms the 

experimental results.  

When we look at high angles of attack, for example 14 degrees, we observe on the wall shear 

stress graph that the flow separation is almost in the middle of the wing (near number 3). 

Therefore, in line with the experimental results, we also confirm numerically that we have 

chosen the correct position for the actuator we placed at this point. 

Since stall phenomena started after this point, it is seen that the flow separation generally occurs 

towards the end of the wing, that is, towards the trailing edge. Therefore, by placing the last 

actuator at this point, we took another precaution against post-stall and pre-stall situations. 

 

12,5 cm 

38 cm 

 Number 1 
 Number 2 

 Number 3 

 Number 4 

0,1 

x / C 

0,50 

0,95 

0,2 
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4. RESULTS AND CONCLUSION 

As a result of this study; the first phase of the "plasma aerodynamics project" has been 

completed. Within the scope of the study; airfoil selection, wing production, plasma type 

selection, dielectric selection, and the most suitable positions for plasma actuators were 

determined by experimental and computational methods.  

Future studies will consist of the following items: 

¶ Placing actuators to the determined optimum positions on the wing prototype, 

¶ All wind tunnel tests that will affect the flight performance of the aircraft will be carried 

out, 

¶ More than 4.860 tests will be performed by changing the variables of volt, frequency, 

actuator group and Reynolds number, 

¶ Once a certain amount of data is received, one of the artificial neural network-based 

methods (such as ANFIS) will be tried to predict the test results, 

¶ As a result of these tests, CL, CD, and L/D values obtained according to plasma on and 

off status will be analyzed, 

¶ The effects of these gains on a real-size aircraft will be shown by CFD analysis, 

¶ Computational verification of the obtained experimental data and creation of an MHD 

(Magneto hydrodynamics) simulation environment. 
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ABSTRACT 

      A UAV is an aircraft without a pilot and cabin crew. In another definition, a UAV is an 

aerial vehicle that does not carry a cabin crew, can operate autonomously, can change its 

dimensions and can be reused. UAVs can be controlled by autonomous control systems or 

remotely by a pilot. In this proposal, the interface design and real-time implementation of a 

controller kit to maximize the autonomous performance of a rotary wing UAV with four wings 

will be discussed. The controller and interface design code will be written in MATLAB 

environment and simulations will be performed in Simulink environment. After the user enters 

the aircraft type data into the programme interface, SPSA (Simultaneous Perturbation Random 

Approximation) will be used to estimate the arm length or wing metamorphosis rate according 

to the aircraft type. In addition, PID (proportional integral derivative) coefficients will also be 

estimated by SPSA and applied to the controller. Thus, autonomous flight performance for a 

four-wing rotary wing UAV will be maximized through a controller kit. 

Keywords: PID, UAV, SPSA, Quadrotor, Hexarotor, Octorotor. 

 

1. INTRODUCTION  

The development of unmanned aerial vehicles (UAVs) has been increasing rapidly in 

recent years. UAVs, which are divided into two main classes as fixed wing and rotary wing, 

are used in different fields such as military, agriculture, photography, urbanism, traffic 

monitoring. Due to their high cost compared to a fully controlled manned aircraft, they are 

https://scholar.google.com/citations?view_op=view_org&hl=tr&org=6467558712411623146
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more preferred in dangerous missions. UAVs, often called drones, are popular because they 

are cheaper to produce and use than manned aircraft. As with many technological 

developments, UAVs were first developed for military purposes. However, since UAVs can 

meet the needs of civilian applications today, their use is gradually increasing. As areas of use 

fire fighting, surveillance, aerial photography, mapping, chemical spraying can be listed. 

According to their control methods, UAVs are divided into those that can be controlled 

remotely with the help of a pilot and those that can fly autonomously based on pre-planned 

flight programmes. Remote-controlled vehicles require long-term training for pilots. On the 

other hand, complex algorithms and powerful hardware are required for autonomous flights. 

Each type of UAV with rotary wing has its own parameters. These parameters vary according 

to external factors. The changing parameters need to be analysed instantaneously with various 

algorithmic methods and complex programs and applied to the autopilot on the UAV. 

In this study, a control interface is designed by estimating the changing parameters of 

rotary wing UAVs such as quadrotor, hexarotor, octorotor and decacopter under the effect of 

metamorphosis. Morphing is considered as the lengthening and shortening of the arm lengths 

in all UAV models considered. The moments of inertia changing with morphing were estimated 

separately for all UAV models. Arm lengths were estimated by simultaneous perturbation 

stochastic approximation (SPSA). The other parameters estimated with SPSA are the 

coefficients of the UAV controller. In UAV control, Proportional-Integral-Derivative (PID) 

controller is preferred for simplicity and reliability. Thus, autonomous flight performance for 

a four-wing rotary wing UAV will be maximized through a controller kit. 

  

2. ROTARY WING MODEL AND CONTROL INTERFACE  

The UAVs belonging to the rotary wing UAV group and considered in this study have 

different rotor numbers. Quadrotor type UAV has 4 rotors, hexarotor type UAV has 6 rotors, 

octorotor type UAV has 8 rotors and decacopter type UAV has 10 rotors. In each UAV model, 

the speeds of the rotors are changed independently to perform the movements. Each UAV type 

has six degrees of freedom (6 DOF). Thanks to 6 DOF, UAVs can perform their movements 

in three dimensional axis. Figure 1 shows the axes of the UAVs considered in this study. 
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(a) 

 

(b) 

 

(c) 

 

(d) 

Figure 1. Rotary Wings UAV and its axes (a) Quadrotor [1], (b) Hexarotor [2], (c) Octorotor [3], and (d) 

Decacopter [4] 

 

The mathematical model of a rotary-wing UAV system is based on Newton's laws and 

Euler's laws. Quadrotor, hexarotor, octorotor and decacopter have the same model. The 

mathematical model is created in linear form for the success of simulations and for the ease of 

implementation of control algorithms. The mathematical expression of rotary wing UAVs is as 

follows. 
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(1) 

 

(2) 

 

(3) 

 

(4) 

 

(5) 

 

(6) 

 gravitational acceleration, m rotary wing mass, ,  and  respectively rotary wing 

moment of inertia, , , ,  represent the rotary wing control inputs. 

Control inputs vary due to the number of rotors according to the type of rotary wing. 

Among the control inputs, vertical movement, roll movement, pitch movement and 

yaw movement. Accordingly, quadrotor control inputs; 

2 2 2 2

1 1 2 3 4( )U bw w w w= + + + (7) 
2 2 2 2

2 1 2 3 4( )U bl w w w w= - - + + (8) 
2 2 2 2

3 1 2 3 4( )U bl w w w w= - - + (9) 
2 2 2 2

4 1 2 3 4( )U d w w w w= - - + + (10) 

Hexarotor control inputs; 

 (11) 

 

(12) 

 

(13) 

 (14) 

Octororotor control inputs; 

2 2 2 2 2 2 2 2

1 1 2 3 4 5 6 7 8( )U bw w w w w w w w= + + + + + + + (15) 

2 2 2 2 2 2

2 7 6 8 3 4 2

2 2 2 2
( )

2 2 2 2
U bl w w w w w w= + + - - -  (16) 

2 2 2 2 2 2

3 1 2 8 5 4 6

2 2 2 2
( )

2 2 2 2
U bl w w w w w w= + + - - -  (17) 

2 2 2 2 2 2 2 2

4 2 4 6 8 1 3 5 7( )U d w w w w w w w w= + + + - - - - (18) 
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Decacopter control inputs; 

2 2 2 2 2 2 2 2 2 2

1 1 2 3 4 5 6 7 8 9 10( )U bw w w w w w w w w w= + + + + + + + + + (20) 
2 2 2 2 2 2 2 2

2 6 7 8 9 1 2 3 4( )U bl w w w w w w w w= + + + - - - - (21) 
2 2 2 2 2 2 2 2 2 2

3 3 4 5 6 7 1 2 8 9 10( )U bl w w w w w w w w w w= + + + + - - - - - (22) 
2 2 2 2 2 2 2 2 2 2

4 1 3 5 7 9 2 4 6 8 10( )U d w w w w w w w w w w= + + + + - - - - - (23) 

 

Here, l denotes the arm lengths of the octorotor from the center of gravity,  b  is the 

thrust coefficient, d  is the drag and w is the angular velocity. 

UAVs using morphing technology promise distinct advantages, such as the ability to 

fly multiple types of missions, perform completely new manoeuvres not possible with 

conventional control surfaces, save more fuel and leave less radar signature [5]. The key 

element of morphing is the full integration of shape control into the wing structure. 

Aerodynamic loads must be fully considered in the design of these vehicles, and power 

requirements for shape control must be carefully evaluated to ensure an overall performance 

advantage [6]. Rotary wing UAVs are considered in this study by lengthening and shortening 

the morphing arms. The morphing shapes of the rotary wing UAVs considered in this study are 

given in figures 2, 3, 4, and 5. 

 

 
(a) 

 
(b) 

Figure 2. Quadrotor Morphing (a) No Morphing State, (b) Morphing State 
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(a) 

 
(b) 

Figure 3. Hexarotor Morphing (a) No Morphing State, (b) Morphing State 

 

(a) 

 

(b) 
Figure 4. Octorotor Morphing (a) No Morphing State, (b) Morphing State 
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(a) 

 
(b) 

Figure 5. Decacopter Morphing (a) No Morphing State, (b) Morphing State 

 

The control interface is designed to maximise the performance of the rotary wing UAV 

in real-time applications. The control interface is designed to easily obtain the parameters that 

should be systematically loaded into the controller according to the type of rotary wing UAV. 

The parameters to be loaded to the UAV in the control interface include the control algorithm 

coefficients and the moments of inertia varying according to morphing. The control interface 

returns the optimum values for the parameters. For this purpose, the values in [7] for quadrotor, 

[8] for hexarotor, [9] for octorotor and [4] for decacopter were accepted as optimum values.  

Since the control interface will appeal to the end user, it has been prepared in a very 

simple structure. In the control interface, the user must select the rotary wing UAV type. After 

the UAV type is selected, the "calculate" button is pressed. Then the type of the UAV is 

displayed to the user and the control parameters and moment of inertia parameters are displayed 

in the interface.  

3. RESULTS VE CONCLUSION  

In this study, the controller interface design is discussed to maximize the performance 

of the rotary wing UAV. The controller design interface shows the PID control coefficients 

required for the rotary wing platforms and the moments of inertia according to the morphing 

ratio.  

Accordingly, the control interface of the quadrotor UAV is shown in figure 6. 
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Figure 6. Quadrotor Control Interface 

The control interface of the hexarotor UAV is shown in figure 7. 

 
Figure 7. Hexarotor Control Interface 
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The control interface of the octorotor UAV is shown in figure 8. 

 
Figure 8. Octorotor Control Interface 

The control interface of the decacopter UAV is shown in figure 9. 

 
Figure 9. Octorotor Control Interface 

The parameters given in the control interface are optimum parameters and are drawn 

from the data obtained from previous studies. With the control interface, rotary wing UAV 

performance will be maximised and more reliable and stable flight will be achieved. 
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5G TEKNOLOJĶSĶ, ¦R¦N YAķAM D¥NG¦S¦ Y¥NETĶMĶ ENTEGRASYONU, 

HIZLI GÖRÜNTÜ ĶķLEME VE VERĶ PAYLAķIMI 

 

 

Doktora ¥ĵrencisi ¥mer ¥ZT¦RK  

Azerbaycan Teknik Üniversitesi, Orcid ID: 0009-0005-2229-0795  

 

ÖZET 

End¿stri 4.0 ­aĵēnda, teknolojik yenilikler iĸ d¿nyasēnē dºn¿ĸt¿rmekte ve ĸirketlerin rekabet 

avantajē elde etmelerini saĵlamaktadēr. Bu makalede, 5G teknolojisi, ¦r¿n Yaĸam Dºng¿s¿ 

Yºnetimi (PLM) entegrasyonu, hēzlē gºr¿nt¿ iĸleme ve veri paylaĸēmē gibi ºnemli konular ele 

alēnacak ve bu teknolojilerin iĸ d¿nyasēna etkileri incelenecektir. 5G Teknolojisi ve Ķĸ 

D¿nyasēna Etkileri, 5G, daha hēzlē veri iletimi, d¿ĸ¿k gecikme s¿resi ve daha y¿ksek baĵlantē 

yoĵunluĵu gibi ºzellikler sunarak iĸ d¿nyasēnda ­eĸitli fērsatlar sunmaktadēr. Bu teknoloji, 

akēllē fabrikalarēn ve nesnelerin internetinin (IoT) daha etkin bir ĸekilde kullanēlmasēna olanak 

tanērken, uzaktan ­alēĸma ve uzaktan eriĸim gibi uygulamalarē da geliĸtirir. PLM 

Entegrasyonunun Rol¿, PLM entegrasyonu, ¿r¿n geliĸtirme s¿re­lerini optimize etmek ve 

yºnetmek i­in ºnemli bir ara­tēr. 5G ile birleĸtirildiĵinde, farklē departmanlar arasēnda hēzlē ve 

etkili bir bilgi akēĸē saĵlar. Bu da ¿r¿n yaĸam dºng¿s¿n¿n her aĸamasēnda daha verimli s¿re­ler 

ve daha y¿ksek kaliteli ¿r¿nlerin ortaya ­ēkmasēnē saĵlar. Hēzlē Gºr¿nt¿ Ķĸleme ve End¿striyel 

Uygulamalarē, Hēzlē gºr¿nt¿ iĸleme teknolojisi, end¿striyel uygulamalarda ºnemli bir rol 

oynamaktadēr. ¦retim hatlarēnda kalite kontrol¿, nesne tanēma ve otomatik montaj gibi bir­ok 

s¿re­te kullanēlan bu teknoloji, iĸletmelerin verimliliĵini artērērken hata oranlarēnē azaltēr. Veri 

Paylaĸēmēnēn ¥nemi ve G¿venlik Ķhtiyacē, Veri paylaĸēmē, farklē cihazlar ve sistemler arasēnda 

bilgi akēĸēnē saĵlayarak iĸ s¿re­lerini optimize eder. Ancak, bu verilerin g¿venliĵi ve gizliliĵi 

büy¿k ºnem taĸēr. End¿striyel sistemlerde veri g¿venliĵi saĵlanmadēĵē takdirde, ciddi risklerle 

karĸēlaĸēlabilir. Sanal ger­eklik (VR) teknolojisi, son yēllarda hēzla geliĸerek bir­ok sektºrde 

ºnemli bir yer edinmiĸtir. VR gºzl¿kleri, kullanēcēlarē farklē bir gerçeklik deneyimine götürerek 

eĵitimden eĵlenceye, saĵlēk hizmetlerinden iĸ s¿re­lerine kadar geniĸ bir uygulama 

yelpazesine sahiptir. Bu makalede, VR gºzl¿kleri ile hēzlē veri paylaĸēmēnēn iĸ d¿nyasēndaki 

potansiyeli ve getirdiĵi avantajlar ele alēnacaktēr.5G teknolojisi, PLM entegrasyonu, hēzlē 

gºr¿nt¿ iĸleme ve veri paylaĸēmē gibi yenilikler, iĸ d¿nyasēnda ºnemli deĵiĸimlere yol 

a­maktadēr. Bu teknolojilerin etkili bir ĸekilde kullanēlmasē, ĸirketlerin rekabet avantajē elde 

etmelerini ve daha verimli iĸ s¿re­leri oluĸturmalarēnē saĵlar. Ancak, bu teknolojilerin 

g¿venliĵi ve gizliliĵi de gºz ºn¿nde bulundurulmalēdēr. End¿stri 4.0 ­aĵēnda baĸarēlē olmak 

isteyen ĸirketler, bu teknolojileri dikkatli bir ĸekilde deĵerlendirmeli ve uygun g¿venlik 

önlemlerini almalēdēr. 

Anahtar Kelime:  VR gözlük, PLM Entegrasyonu, IoT Teknolojisi, Endüstriyel Uygulama, 

Endüstri 4.0 
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5G TECHNOLOGY, PRODUCT LIFECYCLE MANAGEMENT INTEGRATĶON, 

FAST IMAGE PROCESSĶNG AND DATA SHARĶNG 

Abstract 

In the era of Industry 4.0, technological innovations are transforming the business world and 

enabling companies to gain competitive advantages. This article examines important topics 

such as 5G technology, Product Lifecycle Management (PLM) integration, rapid image 

processing, and data sharing, and their impacts on the business world. 5G Technology and Its 

Business Implications, 5G technology offers various opportunities in the business world with 

features such as faster data transmission, low latency, and higher connectivity density. It 

facilitates the more effective use of smart factories and the Internet of Things (IoT), as well as 

the development of applications like remote work and access. The Role of PLM Integration, 

PLM integration serves as a crucial tool to optimize and manage product development 

processes. When combined with 5G, it enables fast and efficient information flow between 

different departments, leading to more efficient processes and higher quality products 

throughout the product lifecycle. Rapid Image Processing and Industrial Applications, Rapid 

image processing technology plays a significant role in industrial applications, enhancing 

productivity and reducing error rates in processes such as quality control, object recognition, 

and automated assembly. The Importance of Data Sharing and Security Needs, Data sharing 

optimizes business processes by facilitating information flow between different devices and 

systems. However, ensuring the security and privacy of this data is crucial. Without adequate 

data security measures, industrial systems face significant risks.VR Headsets and Fast Data 

Sharing in the Business World, Virtual reality (VR) technology has rapidly evolved and found 

applications across various sectors. VR headsets offer a wide range of applications, from 

education to entertainment, healthcare to business processes. This article explores the potential 

and advantages of fast data sharing with VR headsets in the business world.In conclusion, 

innovations such as 5G technology, PLM integration, rapid image processing, and data sharing 

are driving significant changes in the business world. Effective utilization of these technologies 

enables companies to gain competitive advantages and establish more efficient business 

processes. However, it is essential for companies to carefully evaluate and implement 

appropriate security measures to ensure the safety and confidentiality of data. 

Keyword:  VR glasses, PLM Integration, IoT Technology, Industrial Application, Industry 4.0 

 

 

GĶRĶķ 

Teknolojik ilerlemeler, endüstrilerin verimliliĵini artērmak ve rekabet avantajē elde etmek i­in 

s¿rekli olarak yeni yºntemler aramasēnē saĵlar. Bu baĵlamda, 5G teknolojisinin y¿kseliĸi, ¿r¿n 

yaĸam dºng¿s¿ yºnetimi, hēzlē gºr¿nt¿ iĸleme ve veri paylaĸēmē gibi alanlarda ­ēĵēr a­ēcē 

fērsatlar sunmaktadēr.5G'nin bu alanlardaki entegrasyonunu ve getirdiĵi avantajlarē ele almaya 
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­alēĸacaĵēm. ¦r¿n yaĸam dºng¿s¿ yºnetimi entegrasyonu, bu yºntem bir ¿r¿n¿n tasarēmēndan 

baĸlayarak ¿retim, daĵētēm ve son kullanēcēya ulaĸana kadar olan s¿reci kapsar. 5G teknolojisi, 

bu s¿recin her aĸamasēnda ºnemli bir rol oynar. ¥rnek verecek olursam, y¿ksek hēzlē ve 

g¿venilir bir iletiĸim altyapēsē sayesinde, ¿retim hatlarēndaki sensºrlerin ger­ek zamanlē olarak 

veri paylaĸmasē ve analiz etmesi m¿mk¿n olur. Bu da ¿retim s¿re­lerinin optimize edilmesini 

ve verimliliĵinin artērēlmasēnē saĵlar. Hēzlē Gºr¿nt¿ iĸleme, bir­ok end¿stride ºnemli bir rol 

oynar; ºzellikle tēp, otomotiv ve g¿venlik gibi alanlarda. 5G'nin y¿ksek hēzlarē ve d¿ĸ¿k 

gecikme s¿releri, bu iĸlemleri daha hēzlē ve etkili hale getirir. ¥rneĵin, bir saĵlēk kuruluĸunda, 

uzman doktorlar hastalarēn gºr¿nt¿lerini anēnda inceleyebilir ve teĸhis koyabilir. Benzer 

ĸekilde, trafik kameralarē hēzlē bir ĸekilde ara­ plakalarēnē tanēyabilir ve g¿venlik ºnlemleri 

alabilir. Veri Paylaĸēmē, Veri, g¿n¿m¿z¿n en deĵerli varlēklarēndan biridir ve doĵru zamanda 

doĵru kiĸilere ulaĸtērēldēĵēnda b¿y¿k faydalar saĵlar. 5G, b¿y¿k miktarda verinin hēzlē bir 

ĸekilde paylaĸēlmasēnē saĵlayarak iĸ s¿re­lerini iyileĸtirir. ¥rneĵin, bir tedarik zinciri 

yºneticisi, 5G sayesinde t¿m tedarik zinciri boyunca ger­ek zamanlē olarak envanter ve talep 

verilerini paylaĸabilir, bºylece stok seviyelerini optimize edebilir ve m¿ĸteri memnuniyetini 

artērabilir. 

Sanal Gerçeklik (VR)  

Sanal gerçeklik (VR) gözlükleri, kullanēcēlarēn bir sanal ortamda ger­ek­i bir deneyim 

yaĸamalarēnē saĵlayan cihazlardēr. VR gºzl¿kleri genellikle kullanēcēnēn baĸēna takēlēr ve bir 

ekran, lensler ve bazen de kulaklēk gibi ­eĸitli bileĸenler i­erir. [1]  Bu gºzl¿kler, kullanēcēnēn 

gözlerinin ºn¿nde bir sanal ortam oluĸturarak, kullanēcēyē farklē yerlere ve deneyimlere taĸēr. 

VR gºzl¿kleri genellikle iki ana t¿re ayrēlēr: baĵēmsēz ve baĵlē. Baĵēmsēz VR gºzl¿kleri, kendi 

i­lerinde iĸlem yapabilen ve genellikle bir bilgisayara veya oyun konsoluna ihtiyaç duymayan 

cihazlardēr. [2] Baĵlē VR gºzl¿kleri ise bir bilgisayar, oyun konsolu veya akēllē telefon gibi bir 

dēĸ cihaza baĵlanarak ­alēĸērlar. [3]  VR teknolojisi, eĵlence ama­lē oyunlar, eĵitim, saĵlēk, 

mimari tasarēm, sim¿lasyonlar, turizm ve daha bir­ok alanda kullanēlmaktadēr. Kullanēcēlar, 

VR gºzl¿kleri sayesinde sanki ger­ek bir ortamdaymiĸ gibi hissedebilirler ve bu deneyimler 

genellikle oldukça etkileyicidir. [4]  Geniĸletilmiĸ Ger­eklik (XR) ve holografik temsillere 

dayalē uygulamalarēn, dijital ve ger­ek d¿nyalarē birleĸtirerek son kullanēcēlara s¿r¿kleyici 

­evrimi­i oyun, ger­ek zamanlē 3D iletiĸim, ­evrimi­i alēĸveriĸ vb. gibi yeni deneyimler 

sunmanēn yanē sēra dijital ikiz modelleri, uzaktan yardēm, eĵitim ve iĸbirliĵine dayalē tasarēmēn 

uygulanmasē gibi ­ok ­eĸitli senaryolarda ºnemli bir varlēk haline gelmesi beklenmektedir. 

[7] Aynē zamanda, d¿ĸ¿k karmaĸēklēkta, d¿ĸ¿k maliyetli sensºrlerden akēllē kameralara ve 

akt¿atºrlere kadar farklē yeteneklere sahip ­ok sayēda algēlama cihazēnē i­eren geniĸ Nesnelerin 

Ķnterneti (IoT) nesli damgasēnē vurmaktadēr. Sanal ger­elik ve VR gºzl¿kler ile iĸleme 

prensibine ait görsellerdir. 
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IoT Teknolojisi ve VR Gözlükler 

Nesnelerin Ķnterneti (IoT) ve sanal ger­eklik (VR) gibi teknolojiler, dijital d¿nyayē fiziksel 

d¿nyayla entegre etme ve yeni deneyimler sunma potansiyeli sunuyor.IoT Teknolojisi: ĶoT, 

fiziksel cihazlarēn internet ¿zerinden birbirleriyle ve kullanēcēlarla iletiĸim kurabilmesini 

saĵlayan bir aĵdēr. [3] Sensºrler, akēllē cihazlar ve diĵer nesneler, ­evrelerindeki verileri 

toplayabilir, iĸleyebilir ve paylaĸabilir. ¥rneĵin, akēllē termostatlar ev sēcaklēĵēnē kontrol 

edebilir veya akēllē ĸehir sistemleri trafik akēĸēnē optimize edebilir.VR Gºzl¿kleri: Sanal 

gerçeklik (VR) gözlükleri, kullanēcēlarē tamamen farklē bir ortama taĸēyan ve onlara etkileĸimli 

bir deneyim sunan cihazlardēr. Ķ­lerinde bulunduĵunuz ortamē sim¿le eden VR gºzl¿kleri, 360 

derecelik gºr¿nt¿leme ve izleme yetenekleriyle ger­eklik duygusunu artērēr. [5]  Oyunlar, 

eĵitim, eĵlence ve iĸ uygulamalarē gibi bir­ok alanda kullanēlērlar.IoT ve VR'nin Birleĸimi: IoT 

ve VR'nin birleĸimi, ger­ek ve sanal d¿nyalar arasēnda etkileĸimli kºpr¿ler oluĸturur. ¥rneĵin, 

akēllē bir ev sistemi, IoT sensºrleri aracēlēĵēyla ev sahiplerinin konforunu ve g¿venliĵini 

izlerken, aynē zamanda VR gºzl¿kleri ¿zerinden kullanēcēlara ger­ek zamanlē veri 

gºrselleĸtirmesi sunabilir.Sonu­ olarak IoT teknolojisi ve VR gºzl¿kleri, ger­ek ve sanal 

d¿nyalarē bir araya getirerek kullanēcēlara benzersiz ve etkileyici deneyimler sunar. [7] Bu 

uygulamalē projemizde de t¿m bu bileĸenleri kullanarak ¿retim sektºr¿nde yol almak 

istemekteyiz. 
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IoT Kullanēm Alanlarē 

 

  

Verge 5G Teknolojisinde Gºr¿nt¿ Ķĸleme ve Veri Paylaĸēmē 

5G teknolojisi, iletiĸim sektºr¿nde devrim niteliĵinde bir ilerlemedir. Bu yeni nesil iletiĸim 

teknolojisi, y¿ksek hēzlar, d¿ĸ¿k gecikme s¿releri ve b¿y¿k veri transfer kapasiteleri sunarak, 

bir dizi yenilik­i uygulama ve hizmetin geliĸimine olanak tanēmaktadēr. [1] Verge olarak, 

5G'nin getirdiĵi olanaklarē kullanarak gºr¿nt¿ iĸleme ve veri paylaĸēmē alanēnda yeni bir 

dºnemi baĸlatmayē hedefliyoruz. [3] 5G Teknolojisinin Gºr¿nt¿ Ķĸlemeyle Entegrasyonu 5G 

teknolojisinin saĵladēĵē y¿ksek hēzlar ve d¿ĸ¿k gecikme s¿releri, gºr¿nt¿ iĸleme uygulamalarē 

i­in ­ēĵēr a­ēcē olanaklar sunmaktadēr. Verge olarak, bu teknolojiyi kullanarak, gºr¿nt¿ iĸleme 

algoritmalarēnē ger­ek zamanlē olarak ­alēĸtērabileceĵimiz bir platform geliĸtiriyoruz. [8] Bu 

platform sayesinde, endüstriyel gºr¿nt¿leme, otonom ara­lar, tēbbi gºr¿nt¿leme ve g¿venlik 
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sistemleri gibi alanlarda, daha hēzlē ve verimli ­ºz¿mler sunmayē ama­lēyoruz. [2]  ¥rneĵin, 

otonom ara­lar i­in 5G ile entegre bir gºr¿nt¿ iĸleme sistemi, ara­larēn etraflarēndaki ortamē 

ger­ek zamanlē olarak analiz ederek g¿venli bir s¿r¿ĸ saĵlayabilir. [6]  Bu sistem, yoldaki 

engelleri algēlayabilir, trafik iĸaretlerini tanēmlayabilir ve diĵer ara­larla iletiĸim kurabilir, 

bºylece ara­larēn ­evresindeki ortamē daha iyi anlamalarēna ve g¿venli bir ĸekilde hareket 

etmelerine yardēmcē olur. [3]  Veri Paylaĸēmēnda 5G'nin Rol¿; 5G teknolojisi, b¿y¿k miktarda 

verinin hēzlē bir ĸekilde aktarēlmasēnē saĵlayarak veri paylaĸēmē alanēnda da ºnemli bir rol 

oynamaktadēr. Verge olarak, 5G'nin saĵladēĵē bu hēz ve kapasiteyi kullanarak, kullanēcēlarēn 

verilerini g¿venli bir ĸekilde paylaĸmalarēnē ve iĸ birliĵi yapmalarēnē saĵlayacak bir platform 

geliĸtiriyoruz. ¥rneĵin, saĵlēk sektºr¿nde, bir doktorun hastanēn tēbbi gºr¿nt¿lerine hēzlē ve 

g¿venli bir ĸekilde eriĸebilmesi yaĸamsal ºnem taĸēr. [2] 5G teknolojisi sayesinde, bu tür büyük 

veri dosyalarē kolayca paylaĸēlabilir ve ger­ek zamanlē olarak iĸlenebilir, bºylece hastalarēn 

tedavisi hēzlanēr ve iyileĸme s¿releri kēsalēr.  

5G Teknolojisi ve VERGE 

5. nesil haberleĸme teknolojisi olan 5Gônin temel vaadi, haberleĸme teknolojilerini hayatēn her 

alanēna yayarak ñher nesneyeò haberleĸme yeteneĵini kazandērmaktēr. [10] Bu doĵrultuda 

haberleĸmeyi ñinsandan insanaò, ñinsandan makineyeò ve ñmakineden insanaò gibi 

kullanēmlarēn ºtesine taĸēmak hedefleniyor. 5Gônin geniĸ bant, y¿ksek hēz ve yoĵun kullanēma 

uygun kapasite gibi ºzellikleri ile ºnceki nesil teknolojilere kēyasla ­ok daha b¿y¿k bir hēz 

saĵlayacaĵēnē; gecikmeyi azaltacaĵēnē ve nesnelerin interneti (IoT) uygulamalarēnē 

kolaylaĸtēracaĵēnē ummaktayēz. [7]  Bu baĵlamda VERGE, proje tarafēndan yapay zeka i­in 

edge, edge i­in yapay zeka ve g¿venlik, gizlilik ve g¿ven alanlarēnda geliĸtirilen farklē 

­ºz¿mlerin farklē PoC (Proof of Concept) gºsterimleri aracēlēĵēyla doĵrulanmasēnē 

hedeflemektedir.  

¢ok daha y¿ksek hēz: 4Gôde ulaĸēlabilen en y¿ksek hēz teoride 300Mbps iken, 5Gôde bu 

30Gbpsôye eriĸiyor.   

¢ok daha d¿ĸ¿k gecikme: 4Gônin 15-50 msôlik gecikme deĵerleri, 5Gôde 1-10 msôye 

d¿ĸ¿yor.  

Çok daha yüksek kapasite: 4Gôde m¿mk¿n olan kilometrekare baĸēna 2000 cihaz baĵlantēsē, 

5Gôde 1 milyona ­ēkēyor.  
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Hēzlē Gºr¿nt¿ Ķĸleme ve Tasarēm 

Hēzlē gºr¿nt¿ iĸleme ve tasarēm 5G ve Verge kavramlarēnē bir araya getirmek ºzellikle 

nesnelerin interneti (IoT) gibi alanlarda farklē uygulamalarē beraberinde getirir. Kenar biliĸim 

(Edge Computing): Verge iĸleme g¿c¿n¿n veri kaynaĵēnēn yakēnēnda olmasē anlamēna gelir.Bu 

durumda 5G ile birleĸik hēzlē gºr¿nt¿ iĸleme, verilerin cihazlarēn kendisinde hēzlē bir ĸekilde 

iĸlenmesini ve yanēt vermesini saĵlar. Y¿ksek Hēzlē Veri Transferi: 5Gônin saĵladēĵē y¿ksek 

hēzlar b¿y¿k boyuttaki gºr¿nt¿ verilerinin hēzlē bir ĸekilde aktarēlmasēnē saĵlar. ¥rnek verecek 

olursak, tēbbi gºr¿nt¿lerin hēzlē bir ĸekilde uzmanlara veya bulut tabanlē analiz sistemlerine 

aktarēlmasē gibi. [1] Arttērēlmēĸ ve Sanal Ger­eklik: Hēzlē gºr¿nt¿ iĸleme, arttērēlmēĸ 

ger­eklik(AR) ve sanal ger­eklik(VR) gibi uygulamalarē da daha ger­ek­i ve etkileyici 

deneyimler saĵlayabilir. 5G, bu t¿r uygulamalar i­in gereken y¿ksek bant geniĸliĵi ve d¿ĸ¿k 

ge­ikme s¿releriyle birleĸtiĵinde, daha akēcē ve etkileĸimli deneyimler sunabilir. Mobil 

Uygulamalar ve Canlē Video Ķĸleme: 5G, mobil cihazlarda hēzlē gºr¿nt¿ iĸleme 

uygulamalarēnēn geliĸimini teĸvik eder. [8] ¥rneĵin, canlē video yayēnlarē sērasēnda ger­ek 

zamanlē olarak gºr¿nt¿ iĸleme yaparak video kalitesini optimize etmek veya i­eriĵi filtrelemek 

gibi uygulamalar. Daha Akēllē Ara­lar ve Nesneler: 5G'nin saĵladēĵē hēzlē baĵlantēlar, akēllē 

ara­lar ve nesnelerin (IoT cihazlarē) daha hēzlē ve etkili bir ĸekilde birbiriyle iletiĸim kurmasēnē 

saĵlar. ¥rneĵin, akēllē trafik kameralarē veya otonom ara­lar, ­evrelerindeki gºr¿nt¿leri hēzla 

iĸleyerek kararlarēnē optimize edebilirler. [7]  Bu noktalar, 5G teknolojisinin hēzlē gºr¿nt¿ 

iĸleme ve tasarēm alanlarēnda, IoT ve ¿retim yapēlan fabrikalarda nasēl kullanēlabileceĵi 

hakkēnda fikir vermektedir. Y¿ksek hēzlē veri iletimi, d¿ĸ¿k gecikme s¿releri ve kenar biliĸim 

gibi ºzellikler, daha hēzlē, akēllē ve etkili uygulamalarēn geliĸmesine olanak tanēr. 

End¿striyel Uygulama Alanlarē 

Akēllē Fabrikalar; 5G, akēllē ¿retim sistemlerini g¿­lendirebilir. [10]  Ger­ek zamanlē veri 

aktarēmē ve y¿ksek bant geniĸliĵi, fabrikalarēn otomasyonunu artērabilir, makine ºĵrenimi ve 

yapay zeka uygulamalarēnē destekleyebilir. [9]  Otonom Ara­lar; 5G, otonom ara­lar ve diĵer 

ulaĸēm sistemleri i­in gerekli olan y¿ksek hēzlē veri iletimini saĵlayabilir. Bu, trafik yºnetimi, 
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g¿venlik ve etkili rota optimizasyonu gibi alanlarda b¿y¿k bir potansiyel sunar. Akēllē ķehirler; 

5G, akēllē ĸehirlerin temel altyapēsēnē oluĸturabilir. [6] Sensºr aĵlarē, akēllē aydēnlatma 

sistemleri, trafik yºnetimi ve ­evresel izleme gibi uygulamalar, 5G'nin y¿ksek hēzlē ve d¿ĸ¿k 

gecikmeli iletiĸim yeteneklerinden yararlanabilir. [2] Enerji Yºnetimi; Akēllē ĸebekeler, 5G 

teknolojisinin yardēmēyla daha etkin bir ĸekilde yºnetilebilir. Bu, enerji daĵētēmēnē optimize 

etmek, enerji verimliliĵini artērmak ve yenilenebilir enerji kaynaklarēnē entegre etmek i­in 

kullanēlabilir. Saĵlēk hizmetleri;5G, tele-tēp gibi saĵlēk hizmetlerini iyileĸtirebilir. [1] Yüksek 

hēzlē veri iletimi, uzaktan saĵlēk izleme, cerrahi robotlar ve hasta takibi gibi uygulamalar i­in 

daha g¿­l¿ bir altyapē saĵlayabilir. [5] Tarēm ve Tarēm Teknolojisi; 5G, tarēm sektºr¿nde de 

önemli deĵiĸikliklere yol a­abilir. Nesnelerin Ķnterneti (IoT) sensºrleri, toprak ve bitki izleme 

sistemleri, otomatik sulama sistemleri gibi teknolojilerin iletiĸimini artērarak, verimliliĵi ve 

verimliliĵi artērabilir. Lojistik ve Tedarik Zinciri Yºnetimi ; 5G, lojistik ve tedarik zinciri 

yºnetimini iyileĸtirebilir. Ger­ek zamanlē izleme ve envanter yºnetimi, teslimat s¿re­lerini 

optimize etmek i­in 5G'nin hēz ve g¿venilirliĵinden yararlanabilir.  

  

 

Sonuç 

Verge olarak, 5G teknolojisinin gºr¿nt¿ iĸleme ve veri paylaĸēmē alanēndaki potansiyelini 

keĸfetmek ve bu alanda yeni ­ºz¿mler geliĸtirmek i­in ­alēĸēyoruz. Y¿ksek hēzlar, d¿ĸ¿k 

gecikme s¿releri ve b¿y¿k veri transfer kapasitesi sayesinde, 5G, gºr¿nt¿ iĸleme ve veri 

paylaĸēmē alanēnda devrim niteliĵinde yeniliklerin kapēlarēnē aralamaktadēr. Bu yeni 

teknolojilerin benimsenmesi, end¿striler arasē iĸ birliĵini artērabilir, verimliliĵi artērabilir ve 

daha iyi hizmetlerin sunulmasēnē saĵlayabilir. 5G teknolojisi ile gºr¿nt¿ iĸleme ve tasarēm 

sanatēnē birleĸtirerek ¿retim yapēlan fabrikalarda kullanēlmasēnēn saĵlanmasē ama­lanmaktadēr. 

¢alēĸmamda kēsaca, uzaktan iletiĸim ve tasarēm s¿re­lerindeki veri hēzēnē ve data 

b¿y¿kl¿klerindeki eĸ zamanlē ­alēĸabilme sēkēntēsēna ­ºz¿m bulmak adēna 5G teknolojisinin 

nasēl kullanabileceĵimizi hedeflemekteyiz.  
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¥ZET 

Saĵlēklē yaĸam tarzē davranēĸlarēnēn oluĸmasēnda ­ocukluk ve adºlesan dºnemler  ºneml  b r 

yere sah pt r. ¢ocukluk ve adºlesan dºnemde temel  atēlan olumlu saĵlēk davranēĸlarēnēn 

yet ĸk nl kte de devam ett ĵ  b l nmekted r. Adºlesanlarēn ­oĵu bu dºnemde saĵlēklē yaĸam 

tarzē davranēĸlarē le lg l  kararlarē alērken baĵēmsēzdēr. Ancak adºlesanlarēn bu kararlarē alērken 

f z ksel, ruhsal, sosyal, ­evresel ve a lesel faktºrlerden etk lenmes  olasēdēr.  Bu faktºrler n yanē 

sēra nan­, mot vasyon g b  b reysel faktºrler de adºlesanlarēn saĵlēklē yaĸam tarzē davranēĸ 

se­ mler n  yakēndan etk lemekted r. ¥zell kle adºlesanlarēn saĵlēklē yaĸam tarzē davranēĸlarēna 

olan nan­larē olumlu-olumsuz saĵlēk davranēĸlarē le yakēndan l ĸk l olup, olumlu nan­lara 

sah p olan adºlesanlarēn saĵlēklē tutum ve yaĸam tarzē se­ mler  yaptēĵē b l nmekted r. Saĵlēklē 

yaĸam tarzē davranēĸlarēnē s¿rd¿rmeye l ĸk n olumsuz nan­lara sah p olan adºlesanlarda se 

saĵlēksēz se­ mler ve davranēĸlar ortaya ­ēkab lmekted r. Saĵlēklē yaĸam tarzēnē ben msemede 

saĵlēk okuryazarlēĵēnēn bel rley c  olduĵu, saĵlēk okuryazarlēk becer ler n n adºlesanlarēn 

saĵlēklē yaĸam tarzē davranēĸlarēnē gel ĸt rd ĵ  ve saĵlēk b lg ler n  artērdēĵē b l nmekted r. 

Zamanlarēnēn b¿y¿k b r kēsmēnē okulda ge­ ren adºlesanlarēn saĵlēk okuryazarlēk d¿zeyler n  

artērma ve olumlu saĵlēk davranēĸlarē kazanmalarēnda eĵ t m ortamlarēnēn ºnem  b¿y¿kt¿r. Bu 

noktada adºlesanlara okul ­aĵē dºnem nde saĵlēk okuryazarlēĵē becer ler n n 

kazandērēlmasēnda okul saĵlēĵē hemĸ reler ne ºneml  sorumluluklar d¿ĸmekted r. Okul saĵlēĵē 

hemĸ reler n n adºlesanlarēn saĵlēk okuryazarlēk d¿zeyler n n bel rlenmes , saĵlēk 

okuryazarlēĵēnē artērmaya yºnel k planlamalar yapēlmasē ve doĵru b lg ye ulaĸmalarē 

konusunda rehberl k yapmalarē sorumluluklarē arasēnda yer almaktadēr. Bºylece hemĸ reler 

adºlesanlarēn saĵlēk okuryazarlēk d¿zeyler n  artērarak, b l n­l , saĵlēk okuryazarē olan b r 
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nesl n yet ĸmes ne katkē saĵlar. Bu derlemede okul saĵlēĵē hemĸ rel ĵ  ºzel nde adºlesanlarēn 

saĵlēklē yaĸam tarzē nan­larē ve saĵlēk okuryazarlēĵēnēn etk s n  tartēĸmak ama­lanmēĸtēr. 

Anahtar Kel meler: Saĵlēk okuryazarlēĵē, saĵlēklē yaĸam tarzē nan­larē, adºlesan, hemĸ rel k 

 

GĶRĶķ 

Adºlesan dºnem, ­ocukluk dºnem n n b tmes yle beraber f zyoloj k olarak er ĸk n b r b rey 

oluncaya kadar ge­en b r gel ĸ m dºnem d r. ñ10-19 yaĸ ­ocukluk ve yet ĸk nl k arasēndak  

yaĸam aĸamasēò olarak tanēmlanmaktadēr (WHO Adolescent Health, 2022). K¿resel olarak 

n¿fusun yaklaĸēk %16ôsēnē adºlesan dºnemde olan b reyler n oluĸturduĵu gºr¿lmekted r 

(UNICEF Adolescent Stat st cs, 2022).  

Adºlesan dºnem n n baĸlamasēyla beraber f z ksel, b l ĸsel ve ps kososyal b r­ok 

deĵ ĸ kl k meydana gelmekte (WHO Adolescent Health, 2022) ve bu deĵ ĸ kl kler, b reyler n 

saĵlēk davranēĸlarēnē da etk lemekted r.  ¥zell kle s gara ve alkol kullanma, saĵlēksēz beslenme 

ve d ĵer saĵlēkla lg l  olumsuz davranēĸlar a­ēsēndan adºlesanlarēn r sk atēnda olduĵu 

gºr¿lmekted r. Adºlesanlarēn, saĵlēĵēnēn gel ĸt r lmes nde olumlu saĵlēk davranēĸlarēnēn 

oluĸmasē ve saĵlēklē yaĸam tarzē davranēĸlarēnēn ben msenmes  ºneml  b r rol oynamaktadēr 

(Erg¿n, S¿r¿c¿ler & Iĸēk, 2019). Saĵlēklē yaĸam tarzē davranēĸlarē, b r k ĸ n n saĵlēĵēnē 

korunmak ve gel ĸt rmek ­ n nandēĵē ve uyguladēĵē davranēĸlarēn tamamēnē fade eden b r 

kavramdēr. Saĵlēklē yaĸam tarzē davranēĸlarē; saĵlēklē beslenme, f z ksel akt v te, kºt¿ 

alēĸkanlēklarēn olmayēĸē, kend n  ger­ekleĸt rme, stresle baĸ etme, saĵlēk sorumluluĵunu 

¿stlenme, h jyen gerekl l kler n  yer  get rme ve k ĸ lerarasē l ĸk ler g b  uygulamalarē 

­ermekted r (Kºse Tosunºz, 2021; Manasova & Mansurova, 2021). Adºlesan dºnemde saĵlēĵē 

teĸv k eden davranēĸlarēn ve saĵlēklē yaĸam tarzē davranēĸlarēnēn oluĸmasē ºneml  b r yere 

sah pt r ve bu dºnemde temel  atēlan olumlu saĵlēk davranēĸlarēnēn yet ĸk nl kte de devam ett ĵ  

gºr¿lmekted r (Chu-Ko et al., 2021; Eo & K m, 2020). Adºlesanlarēn ­oĵu bu dºnemde saĵlēklē 

yaĸam tarzē davranēĸlarē le lg l  kararlarē alērken baĵēmsēz olmakla b rl kte, bu kararlar 

adºlesanēn sosyal ­evres nden ve a lesel faktºrlerden etk lenmekted r (Kelly et al., 2011; 

Bektas et al., 2021).  Bununla b rl kte   nan­, mot vasyon g b  b reysel faktºrler de 

adºlesanlarēn saĵlēklē yaĸam tarzē davranēĸ se­ mler n  yakēndan etk lemekted r (Bektas et al., 

2021). ¥zell kle adºlesanlarēn saĵlēklē yaĸam tarzē davranēĸlarēna olan nan­larē olumlu-

olumsuz saĵlēk davranēĸlarē le yakēndan l ĸk l d r (Gºk­ay, Ery lmaz & K¿­¿k, 2024). Saĵlēklē 

yaĸam tarzē davranēĸlarē konusunda olumlu nan­lara sah p olan adºlesanlarēn daha saĵlēklē 
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tutum ve daha saĵlēklē yaĸam tarzē se­ mler  yaptēklarē, olumsuz nan­lara sah p olan 

adºlesanlarēn se saĵlēksēz se­ mler ve davranēĸlar serg led kler  b l nmekted r (Melnyk et al., 

2006; Kelly et al., 2011).  

Saĵlēklē yaĸam tarzēnē ben msemede saĵlēk okuryazarlēĵēnēn bel rley c  olduĵu 

b l nmekted r. Adºlesanlarēn saĵlēk okuryazarlēk b l nc n  erken yaĸlardan t baren kazanmasē 

hem olumlu saĵlēklē yaĸam tarzē nan­larēnē ben msemeler  ­ n hem de saĵlēklē b r nesl n 

devamē ­ n gerekl d r (¦st¿ndaĵ, 2020).  Saĵlēk okuryazarlēĵē sayes nde saĵlēkla lg l  temel 

b lg ler  okuma ve anlama yeteneĵ  gel ĸeceĵ nden saĵlēklē yaĸam tarzē davranēĸlarēnē 

kazanmalarē desteklenmekted r (Ahn et al., 2014). Bu noktada adºlesanlarēn saĵlēk 

okuryazarlēĵē d¿zey n n ve saĵlēklē yaĸam tarzē davranēĸlarēnēn deĵerlend r lmes  ºneml d r 

(Ozturk & Ayaz-Alkaya, 2020). 

Saĵlēk okuryazarlēĵē, erken ­ocukluk dºnem nde baĸlayan ve b rey n yaĸam s¿res  boyunca 

devam eden b r s¿re­t r (Brºder et al., 2017). Adºlesanlarda saĵlēk okuryazarlēĵēnēn amacē 

saĵlēk kararlarēna katēlēm d¿zey n  arttērmak, saĵlēklē yaĸam tarzē davranēĸlarēnē kazandērmak 

ve bu davranēĸlara l ĸk n olumlu nan­lara sah p olmasēnē saĵlamaktēr (Ayaz-Alkaya & 

Kulak­ē-Altēntaĸ, 2021). Yapēlan araĸtērmalar saĵlēk okuryazarlēk becer ler n n adºlesanlarēn 

saĵlēklē yaĸam tarzē davranēĸlarēnē gel ĸt rd ĵ n  ve saĵlēk b lg ler n  artērdēĵēnē a­ēk­a 

gºstermekted r (Brºder et al., 2017; Mozafar  et al.,2019; Fleary et al., 2018; Paakkar  et al., 

2019). Saĵlēk okuryazarlēĵēnē teĸv k etmede okullar ­ocuklara saĵlēk eĵ t mler  sunarak temel 

saĵlēk b lg s n n ver lmes nde ºneml  b r role sah pt r (Khanal et al., 2023). Okul saĵlēĵē 

hemĸ reler , okullarda adºlesanlarēn saĵlēk okuryazarlēĵēnēn gel ĸt r lmes ne katkē 

saĵlayab lecek saĵlēk profesyoneller  arasēndadēr (Hagell, R gby & Perrow, 2015).  de Buhr ve 

ark. (2020) Almanyaôda yapmēĸ olduklarē b r araĸtērmaya gºre okullara yerleĸt r len 

hemĸ reler n ht ya­lar doĵrultusunda verm ĸ olduklarē saĵlēk eĵ t mler n n adºlesanlar, 

ºĵretmenler ve a leler n saĵlēk okuryazarlēk d¿zeyler n  bel rl  b r oranda artērdēĵē 

raporlanmēĸtēr.  

Bu noktada okul saĵlēĵē hemĸ reler ne, eĵ t m ve saĵlēk s stemler n n entegrasyonu 

saĵlayarak ºĵrenc ler, a leler ve ºĵretmenler arasēndak  saĵlēk okuryazarlēĵē becer ler n n 

kademel  olarak gel ĸt r lmes nde ºneml  sorumluluklar d¿ĸmekted r (Terz , Ayaz-Alkaya & 

Kºse-Kabakcēoĵlu, 2024). Bu kapsamda okul saĵlēĵē hemĸ reler  aĸaĵēda bel rt len faal yetler  

ger­ekleĸt reb l rler; 
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¶ Adºlesanlarēn saĵlēk okuryazarlēk d¿zeyler n  bel rlemel , saĵlēk okuryazarlēĵēnē artērmaya 

yºnel k faal yetler n hazērlēĵēnē yaparken ñAna problem ned r? Bu konuda ne yapmak 

gerek r? Adºlesanlar ­ n bunu yapmak neden ºneml d r?ò sorularēna yanēt aramalē ve 

cevaplar doĵrultusunda gerekl  planlamalarē yapmalēdēr (Akca & Ayaz-Alkaya, 2021). 

¶ Okul saĵlēĵē hemĸ reler  adºlesanlarēn saĵlēk okuryazarlēk d¿zeyler n  bel rlerken ge­erl  

ve g¿ven l r ­eĸ tl  ºl­¿m ara­larēndan faydalanab l r. Ancak ­ocuklarēn gel ĸ msel 

ºzel kler ne ve yaĸ gruplarēna gºre hazērlanan ºl­¿m ara­larēnē kullanmalēdēr. Hemĸ reler, 

saĵlēk okuryazarlēk d¿zey n  ºl­erken kullandēklarē ºl­¿m ara­larēndan elde ett kler  

­ēktēlar doĵrultusunda eĵ t mler (saĵlēklē beslenme, egzers z, lk yardēm, ĸ ddet, zorbalēk 

g b ) planlamalēdēr. Bu eĵ t mler adºlesanlarēn saĵlēk b lg ler n  algēlama ve olumlu saĵlēklē 

yaĸam tarzē davranēĸlarēnē kazanmalarēnē saĵlar (G¿ler, 2022). 

¶ Okul saĵlēĵē hemĸ reler  adºlesanlarēn saĵlēk okuryazarlēk d¿zeyler n n artērēlmasēnda rol 

almakla b rl kte aynē zamanda adºlesanlarēn a leler n n de saĵlēk okuryazarlēklarēnēn 

gel ĸ m n  destekleyeb l rler. A le, ­ocuklarēn topluma uyum saĵlamaya baĸladēĵē, 

k ĸ l kler n n gel ĸtĵ , kend  k¿lt¿rler n  ºĵrend kler  ve saĵlēk yaĸam tarzē davranēĸlarēnē 

ben msed kler  lk ortamdēr. Bu noktada adºlesanlarēn saĵlēk okuryazarlēk d¿zeyler  

etk leyen en ºneml  unsurlardan b r d r (Yurdakul & Ko­, 2019). 

¶ Okul saĵlēĵē hemĸ reler  adºlesanlara saĵlēk okuryazarlēĵē kavramēnēn ne olduĵu, konu 

hakkēndak  doĵru kaynaklarē nerede ve nasēl bulacaklarē hakkēnda eĵ t m ve danēĸmanlēk 

faal yetler  ger­ekleĸt reb l rler. Bºylece adºlesanlarēn saĵlēk okuryazarlēk d¿zeyler n  

artērarak, b l n­l , saĵlēk okuryazarē adºlesanlarēn yet ĸmes ne katkē saĵlayab l rler (Akca 

& Ayaz-Alkaya, 2021). 

SONU¢ VE ¥NERĶLER 

¢ocukluk ve adºlesan dºnemde kazanēlmaya baĸlayan saĵlēklē yaĸam tarzē davranēĸlarē 

yet ĸk nl kte de devam etmekted r. Bu noktada adºlesanlara saĵlēklē yaĸam tarzē davranēĸlarēnē 

kazandērmak ve saĵlēklē yaĸam tarzē davranēĸlarēna yºnel k nan­larēnē artērmak ºnem 

taĸēmaktadēr. Saĵlēklē yaĸam tarzēnēn ben msenmes nde saĵlēk okuryazarlēĵēnēn katkēsē 

b¿y¿kt¿r. Okul ortamlarē adºlesanlarēn saĵlēĵēnē gel ĸt r c  davranēĸlar kazandērmak ve saĵlēk 

okuryazarlēk d¿zeyler n  artērmak ­ n ºneml  kurumlardēr. Bu baĵlamda okul saĵlēĵē 

hemĸ reler ne, adºlesanlarēn saĵlēk okuryazarlēk d¿zeylerini ve buna yºnelik inan­larēnē 

artērmak ve saĵlēĵē geliĸtirici davranēĸlarē kazanmalarēnē saĵlamak i­in b¿y¿k sorumluluklar 

d¿ĸmekted r. 
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ÖZET 

Kedi ve kºpeklerde akut pankreas yangēsē tripsin ve diĵer pankreas proteazlarēnēn 

etkinleĸmesinden kaynaklanēr. Kronik pankreas yangēsē ise tekrar eden akut pankreas 

yangēsēndan kaynaklanabilir. Kronik pankreas yangēsē akut pankreas yangēsēna gºre daha 

yaygēn ĸekilde geliĸmektedir. Hastalēk ilerleyici karakterdedir. Kºpeklerde pankreas yangēsēna 

neden olan risk faktörleri diyet faktºrleri, ila­lar/toksinler, hormon bozukluklarē, kalētsal/ērk 

predispozisyonlarē, lipit bozukluklarē, babesiozis, kºpeklerde monositik erliĸiyozis, 

ĸistozomiyazis (Heterobilharzia americana), bal arēsē zehirlenmesi, organik asidemiler, 

immünglobulin G4ôle ilgili hastalēk, yaĸēn ilerlemesi, kilo artēĸē/obezite, kēsērlaĸtērma, ºnceden 

cerrahi bir operasyon ge­irilmesi, karaciĵer yangēsē/safra kanalē yangēsēnē kapsar. Pankreas 

yangēsē kan dolaĸēmēnda bulunan bakterilerin pankreasa ge­mesiyle de meydana gelebilir. 

Sistemik enfeksiyonun sonucu olarak pankreas yangēsēna neden olan mikroorganizmalar 

Leptospira spp., Toxoplasma gondii, mantarlar ºrneĵin Cryptococcus neoformansôdēr. 

Kedilerde Eurytrema procyonis, Amphimerus pseudofelineus da pankreas yangēsēna neden 

olabilir. Bu bildiri kapsamēnda kedi ve kºpeklerde pankreas yangēsēna neden olan etkenler 

sēralandē. Son yēllara ait bilimsel kaynaklar taranēp, irdelenerek hangi durumlarda hangi 

ila­larēn etkili olduĵuna yºnelik bilgiler geniĸ ĸekilde verildi.  

Anahtar kelimeler: Kedi, kºpek, pankreas yangēsē, saĵaltēm.  
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TREATMENT CHOICES IN PANCREATITIS OF CATS AND DOGS  

 

ABSTRACT 

In cats and dogs, acute pancreatitis are caused by activation of trypsin and other pancreas 

proteases. Chronic pancreatitis may result from recurrent acute pancreatitis. Chronic 

pancreatitis occur more frequently than acute pancreatitis. Disease is progressive character. 

Risk factors causing pancreatitis in dogs include diet factors, drugs/toxins, hormonal disorders, 

congenital/breed predispositions, lipid disorders, babesiosis, monocytic ehrlichiosis, 

schistosomiasis (Heterobilharzia americana), honey bee envenomation, organic acidemias, 

immunoglobulin G4 related disease, increasing age, increase in body weight/obesity, neutering, 

exposing to surgical operation before, hepatitis/cholangitis. Pancreatitis may also occur by that 

bacteria in blood circulation pass to pancreas.  As a result of systemic infection, Leptospira 

spp., Toxoplasma gondii as microorganisms and Cryptococcus neoformans as fungi cause 

pancreatitis. Eurytrema procyonis, Amphimerus pseudofelineus can cause pancreatitis in cats. 

In the context of this report, the agents causing pancreatitis are compiled. Comprehensive 

knowledge was given for which drugs are effective in which conditions by widely searching 

recent scientific sources.  

Keywords: Cat, dog, pancreatitis, treatment.  

 

PANKREAS YANGISININ ETĶYOLOJĶSĶ 

Kedi ve kºpeklerde pankreas yangēsē ve pankreasta apse oluĸumu; pankreas enzimleri 

nedeniyle doku tahribi ve nekrozdan kaynaklanan steril bir s¿re­ ĸeklinde geliĸmektedir 

(Cridge ve ark., 2022). Akut pankreas yangēsē tripsin ve diĵer pankreas proteazlarēnēn 

etkinleĸmesinden kaynaklanēr (Rogers-Smith, 2022).  

Kronik pankreas yangēsē ise tekrar eden akut pankreas yangēsēndan kaynaklanabilir. 

Hastalēĵēn son aĸamalarēna doĵru pankreas fonksiyon bozukluklarē, ekzokrin pankreas 

yetmezliĵi ve ĸeker hastalēĵē geliĸebilir (Rogers-Smith, 2022).  

Kºpeklerde pankreas yangēsēna neden olan risk faktºrleri diyet faktºrleri, 

ila­lar/toksinler, hormon bozukluklarē, kalētsal/ērk predispozisyonlarē, lipit bozukluklarē, 
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babesiozis, kºpeklerde monositik erliĸiyozis, ĸistozomiyazis (Heterobilharzia americana), bal 

arēsē zehirlenmesi, organik asidemiler, imm¿nglobulin G4ôle ilgili hastalēk, yaĸēn ilerlemesi, 

kilo artēĸē/obezite, kēsērlaĸtērma, ºnceden cerrahi bir operasyon ge­irilmesi ve karaciĵer 

yangēsē/safra kanalē yangēsēnē kapsar (Cridge ve ark., 2022).  

Pankreas yangēsē kan dolaĸēmēnda bulunan bakterilerin pankreasa ge­mesiyle de 

meydana gelebilir. Sistemik enfeksiyonun sonucu olarak pankreas yangēsēna neden olan 

mikroorganizmalar Leptospira spp., Toxoplasma gondii, mantarlar ºrneĵin Cryptococcus 

neoformansôdēr. Kedilerde Eurytrema procyonis, Amphimerus pseudofelineus da pankreas 

yangēsēna neden olabilir (Sykes, 2014; Rogers-Smith, 2022).  

Kedi t¿r¿ hastalarēnēn ­oĵunda araĸtērmalara raĵmen pankreas yangēsēnēn sebebi 

bulunamamaktadēr  (Bazelle ve Watson, 2014). 

PANKREAS YANGISININ KLĶNĶK BULGULARI 

Pankreas yangēsē hafif geliĸen hastalarda bulgular belirgin olmayabilir. Kedilerde 

pankreas yangēsē durumunda klinik bulgular halsizlik, iĸtahsēzlēk, kusma, ishal, karēn aĵrēsē, 

karēn i­i sēvē birikimi ve solunum g¿­l¿ĵ¿d¿r (Harvey, 2015; Rogers-Smith, 2022). 

Kºpeklerde pankreas yangēsēnda geliĸen klinik bulgular iĸtahsēzlēk, kusma, halsizlik, 

­ok su i­me/­ok idrar yapma ve canlē aĵērlēk kaybēdēr (Rogers-Smith, 2022).  

PANKREAS YANGISIN IN TANISI  

Pankreas yangēsēnēn tanēsēnda ultrasonografi pankreasta geniĸleme ve hipoekoik 

alanlarē gºsterir. Pankreasē ­evreleyen yaĵ hiperekojen gºr¿l¿r (Harvey, 2015).  

 Spec fPL deĵeri >5.3 Õg/l belirlenmesi pankreas yangēsēyla uyumludur (Bazelle ve 

Watson, 2014). 

Kedilerde tripsin benzeri imm¿nreaktivite (fTLI) d¿zeyleri artabilir fakat ­oĵunlukla 

normaldir (Harvey, 2015). Kºpeklerde pankreas yangēsēnēn tanēsēnda Spec cPL (kºpek 

t¿rlerine ºzg¿) kullanēlabilen bir testtir (Rogers-Smith, 2022). Ancak pankreatik lipaz artēĸē 

yabancē cisimler, yangēsal baĵērsak hastalēĵē, sindirim sistemi t¿mºrleri ve karaciĵer safra yolu 

hastalēklarēnda da gºr¿l¿r (Rogers-Smith, 2022). 
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PANKREAS YANGISININ SAĴALTIMI 

Pankreas yangēsēnēn saĵaltēmē semptomatik ve destekleyicidir. Sēvē saĵaltēmē pankreas 

perfüzyonunu sürdürme ve asit-baz ve elektrolit bozukluklarēnē ve koloit onkotik basēncē 

iyileĸtirmeyi kapsar (Klaus ve ark., 2009). 

Kan potasyum ve glikoz d¿zeyi d¿ĸ¿k ise ven i­i sēvēlara katēlarak uygun ĸekilde verilir 

(Rogers-Smith, 2022). 

Aĵrē kesici ila­lar pankreas yangēsēnēn saĵaltēmēnda ºnemli bir yer tutar. Kedilerde aĵrē 

kesici olarak buprenorfin (0.005-0.01 mg/kg, deri altē ya da dilaltē, 6-8 saatte 1 kez) ya da 

butorfanol (0.2-0.4 mg/kg, deri altē, 6 saatte 1 kez) uygulanabilir (Armstrong ve Williams, 

2012).  

Kedi ve köpeklerde kusma kesicilerden maropitant, ondansetron, dolasetron 

kullanēlabilir (Armstrong ve Williams, 2012). 

Mide asidi ¿retiminin azaltēlmasēnēn pankreas ekzokrin uyarēsēnēn azaltēlmasēnē 

saĵlayabileceĵi ileri s¿r¿lm¿ĸt¿r (Mansfield ve Beths, 2015). 

Saĵaltēmēn ana dayanak noktasē ticari sēvē yiyeceĵin burun-yemek borusu tüpüyle ya da 

yemek borusu tüpüyle verilmesidir (Klaus ve ark., 2009). 

Mirtazapin mide bulantēsēnēn d¿zeltilmesi ve iĸtahēn uyarēlmasē i­in 1.88 mg/kedi 

aĵēzdan 48 saatte 1 kez kullanēlabilir (Harvey, 2015; Armstrong ve Williams, 2012). 

Kedilerin karaciĵer parazitleri i­in prazikuantel/pirantel/febantel aĵēzdan verilebilir 

(Wiebe, 2015).  

Akut pankreatitis geliĸen kºpeklere antibiyotiklerin uygulanmasē i­in potansiyel 

nedenler enfekte pankreas nekrozunun saĵaltēmē ya da bakterilerin baĵērsaktan dolaĸēma 

ge­mesi durumundaki saĵaltēmē i­erir (Wu ve Conwell, 2010). 

Uygun antibiyotik tercihleri florokinolonlar, (gram negatif aeroblar için), 3. jenerasyon 

sefalosporinler ve metronidazolü (anaeroblar için) içerir (Sykes, 2014). Köpeklerde pankreas 

yangēsēnda gerekli ise amoksisilin-klavulanat ya da tikarsilin ilk tercih edilecek 

antibiyotiklerdir (Mansfield ve Beths, 2015). 
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ÖZET 

Kedilerde enfeksiyºz endokardiyum yangēsē ­eĸitli patojen ve fērsat­ē patojenler nedeniyle kalp 

kapaĵē ve endotelin lezyonlarēyla birlikte endokardiyumun vejetatif ­oĵalma bi­iminde ¿lserli 

yangēsēdēr. Baĸlēca mitral ve aorta kapaklarē ve daha az olarak triküspit kapaklar etkilenir. 

Kedilerde enfektif endokardiyum yangēsē geliĸmesinde predispoze faktºrler doĵuĸtan kapak 

hastalēklarē, ven i­i katater uygulama, baĵēĸēklēĵēn baskēlanmasē ve vir¿lent 

mikroorganizmalardēr. Kedilerde enfeksiyºz endokarditisin hemolitik Escherichia coli, 

Staphylococcus aureus, Streptococcus sp., Proteus mirabilis, Bartonella henselae, Salmonella 

typhimurium, Bartonella spp., Hepatozoon felis ve Hepatozoon silvestris  gibi etkenlerle 

geliĸtiĵi bildirilmiĸtir. Bartonella türleri artropotlarla bulaĸan, kan h¿crelerine baĵlanma 

eĵilimi gºsteren, evcil hayvanlar ve insanlar i­in patojen mikroorganizmalardēr. Bartonella 

t¿rleri kalp kapaklarēna baĵlanma eĵilimi gºsterir ve evcil hayvanlarda endokardiyum 

yangēsēna neden olur. Endokardiyum yangēsē geliĸen ­oĵu kedide klinik bulgular solunum 

g¿­l¿ĵ¿ ve damar i­i pēhtē ĸekillenmesinden dolayē topallēk ve yarē fel­tir. Bu sunum 

kapsamēnda kedilerde yaĸamē tehdit eden hastalēklardan biri olan kalp kasē ve endokardiyumun 

yangēsēna neden olan baĸlēca etkenler sēralandē. Son yēllara ait bilimsel kaynaklar geniĸ ĸekilde 

irdelenerek saĵaltēmda en ­ok kullanēlan ila­lar ve ila­ kombinasyonlarēna yºnelik olarak 

saĵaltēm se­enekleri hakkēnda geniĸ ĸekilde bilgiler verildi.  

Anahtar Kelimeler:  Kalp kasē, endokardiyum, yangē, kedi, saĵaltēm.  
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TREATMENT CHOICES IN MYOCARDITIS AND ENDOCARDITIS IN CATS  

ABSTRACT 

Infective endocarditis in cats is ulcerative inflammation in the shape of vegetative growth of 

endocardium together heart valves and endothelial lesions due to various pathogens and 

opportunistic pathogens. Mainly mitral and aortic valves and rare tricuspid valves are affected. 

Predisposition factors in occurrence of infective endocarditis in cats are congenital valve 

disorders, intravenous catheterization, immunosuppression, and virulent microorganisms. 

Infective endocarditis in cats is reported to occur due to the agents such as hemolytic 

Escherichia coli, Staphylococcus aureus, Streptococcus sp., Proteus mirabilis, Bartonella 

henselae, Salmonella typhimurium, Bartonella spp., Hepatozoon felis and Hepatozoon 

silvestris. Bartonella spp. is a pathogen organism in domestic animals and humans, transmitted 

by arthropod, having affinity to blood cells. Bartonella spp. have affinity to heart valves and 

causes endocarditis in domestic animals. Clinical signs in the most cats with endocarditis are 

dyspnea, and paralysis and lameness due to thrombosis. In this report context, mainly agents 

causing myocarditis and endocarditis, a life threatening disease in cats, are compiled. 

Comprehensive knowledge was given about treatment choices for the most used drugs and 

drug combinations in the treatment by widely searching recent scientific sources.  

Keywords: Myocardium, endocardium, inflammation, cat, treatment.  

ETĶYOLOJĶ 

Kedilerde enfeksiyºz endokardiyum yangēsē ­eĸitli patojen ve fērsat­ē patojenler 

nedeniyle kalp kapaĵē ve endotelin lezyonlarēyla birlikte endokardiyumun vejetatif ­oĵalma 

bi­iminde ¿lserli yangēsēdēr. Baĸlēca mitral ve aorta kapaklarē ve daha az olarak trik¿spit 

kapaklar etkilenir (Sereda ve ark., 2022).  

Kedilerde enfektif endokardiyum yangēsē geliĸmesinde predispoze faktºrler doĵuĸtan 

kapak hastalēklarē, ven i­i katater uygulama, baĵēĸēklēĵēn baskēlanmasē ve vir¿lent 

mikroorganizmalardēr (Vercelli ve ark., 2019).  

Kedilerde enfeksiyöz endokarditisin hemolitik Escherichia coli (Hsue ve ark., 2021), 

Staphylococcus aureus, Streptococcus sp., Proteus mirabilis, Bartonella henselae (Goodwin 

ve Miller, 1997; Palerme ve ark., 2016), Salmonella typhimurium (Vercelli ve ark., 2019), 

Bartonella spp. (Perez ve ark., 2010), Clostridium piliforme (Oliveira ve ark., 2023), 
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Enterococcus hirae (van Loon ve ark., 2020), Streptococcus suis (Wood ve ark., 2021), 

Hepatozoon felis ve Hepatozoon silvestris (Hodzic ve ark., 2017; Kegler ve ark., 2018), 

coronavirüs (Ernandes ve ark., 2019) gibi etkenlerle geliĸtiĵi bildirilmiĸtir.  

Bartonella t¿rleri artropotla bulaĸan, kan h¿crelerine afinite gºsteren, evcil hayvanlarda 

ve insanlarda patojen bir mikroorganizmadēr. Bartonella t¿rleri kalp kapaklarēna afinite 

gösterir ve evcil hayvanlarda endokardiyum yangēsēna neden olur (Perez ve ark., 2010).   

KLĶNĶK BULGULAR 

Endokardiyum yangēsē geliĸen ­oĵu kedide klinik bulgular solunum g¿­l¿ĵ¿ ve damar 

i­i pēhtē ĸekillenmesinden dolayē topallēk ve yarē fel­ geliĸimidir (Sereda ve ark., 2022; Vercelli 

ve ark., 2019). Ayrēca halsizlik, iĸtahsēzlēk (van Loon ve ark., 2020), y¿ksek ateĸ, kusma (Wood 

ve ark., 2021) ve ºks¿r¿k (Beaumier ve ark., 2022) geliĸebilen klinik bulgulardandēr.  

TANI  

Radyografi, ekokardiyografi (Hsue ve ark., 2021), mikrobiyolojik kültür ve 

histopatolojik muayene ile tanē konulabilmektedir (Sereda ve ark., 2022; Vercelli ve ark., 

2019).  

SAĴALTIM 

 Bartonella henselae kaynaklē myokardit geliĸen bir kedide azitromisin (30 mg/kg, 

aĵēzdan, 24 saatte 1 kez, 30 g¿n s¿reyle), furosemit (1 mg/kg, aĵēzdan, 24 saatte 1 kez), 

benazepril (0.4 mg/kg, aĵēzdan, 24 saatte 1 kez), pimobendan (0.23 mg/kg, aĵēzdan, 12 saatte 

1 kez) ve klopidogrel (18.75 mg, aĵēzdan, 24 saatte 1 kez) uygulandēĵē (Joseph ve ark., 2018) 

bildirilmiĸtir.  

Streptococcus suis kaynaklē endomyokardiyum yangēsē geliĸen bir kedide 

pradofloksasin (7.7 mg/kg, aĵēzdan, 24 saatte 1 kez), azitromisin (10 mg/kg, aĵēzdan, 24 saatte 

1 kez) uygulandēĵē, hastaya ayrēca klopidogrel (3.6 mg/kg, aĵēzdan, 24 saatte 1 kez), furosemit 

(1.2 mg/kg, aĵēzdan, 12 saatte 1 kez), pimobendan (0.24 mg/kg, aĵēzdan, 12 saatte 1 kez), 

benazepril (0.29 mg/kg, aĵēzdan, 12 saatte 1 kez) uygulandēĵē bildirilmiĸtir (Wood ve ark., 

2021).  
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ÖZET 

Amaç: Bu ­alēĸmanēn amacē os nasale, apertura piriformis ve choanaeônēn morfometrik 

olarak incelenmesini deĵerlendirmektir. 

 

Materyal Metod:  Bu ­alēĸmada Bolu Abant Ķzzet Baysal ¦niversitesi Tēp Fak¿ltesi Anatomi 

Anabilim Dalēôna ait kemik koleksiyonundan yaĸē ve cinsiyeti bilinmeyen 12 adet kafa kemiĵi 

kullanēlarak belirlenen parametreler ºl­¿ld¿. Belirlenen parametreler; apertura piriformisôe ait 

geniĸlik (APG) ve y¿kseklik (APY), choanaeôya ait geniĸlik (CG) ve y¿kseklik (CY), nasion 

ve spina nasalis anterior arasēndaki uzaklēk, ¿st ºn y¿z y¿ksekliĵi (N-SNA), os nasaleôye ait; 

¿st kenar geniĸliĵi (¦KG), alt kenar geniĸliĵi (AKG), medial kenar geniĸliĵi (MKG), lateral 

kenar geniĸliĵi (LKG)). ¥l­¿mler dijital ortamda Image-J programēnda yapēldē. Verilerin 

analizinde SPSS 20.0 programē ve tanēmlayēcē istatistiksel yºntemler kullanēldē. 

 

Bulgular:  Belirlenen parametrelere ait ort.Ñss. deĵerleri cm cinsinden, APG;3.506±443,96, 

APY; 4.497±616,84, CG; 1.725±215,94, CY; 2.643±575,66, N-SNA;  6.283±573,32, ÜKG; 

1.714±296,02, AKG ;1.786±452,06, MKG; 1.962±609,90, LKG; 2.269±646,87 olarak 

hesaplanmēĸtēr. 

 

Sonuç: ¢alēĸmadan elde edilen verilerin os nasale, apertura piriformis ve choanaeônēn 

morfometrik olarak incelenmesi ile cerrahi yaklaĸēmlara klinik a­ēdan derinlik katacaĵē ve 

literat¿re katkē saĵlayacaĵē d¿ĸ¿n¿lmektedir. 

 

Anahtar kelimeler: Os nasale, apertura piriformis , choanae,  morfometri 
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Abstract 

 

Aim:  The aim of this study is to evaluate the morphometric examination of os nasale, apertura 

piriformis and choanae. 

 

Material Method:  In this study, the parameters determined were measured using 12 cranial 

bones of unknown age and gender from the bone collection of Bolu Abant Ķzzet Baysal 

University Faculty of Medicine, Department of Anatomy. Determined parameters; width 

(APG) and height (APY) of apertura piriformis, width (CG) and height (CY) of choanae, 

distance between nasion and spina nasalis anterior, upper anterior face height (N-SNA), os 

nasale' upper border width (UCG), lower border width (AKG), medial border width (MKG), 

lateral border width (LKG)). Measurements were made digitally in the Image-J program. SPSS 

20.0 program and descriptive statistical methods were used to analyze the data. 

Measurements were made digitally in the Image-J program. SPSS 20.0 program and descriptive 

statistical methods were used to analyze the data. 

 

Results: The mean±sd values of the determined parameters are , APG;3.506±443,96, APY; 

4.497±616,84, CG; 1.725±215,94, CY; 2.643±575,66, N-SNA; 6.283±573,32, UCG;1.714 

±296,02, AKG; 1.786±452,06, MKG;1.962±609,90, LKG; It was calculated as 1.962±646,87. 

 

Conclusion: It is thought that the data obtained from the study will add clinical depth to 

surgical approaches and contribute to the literature by morphometric examination of os nasale, 

apertura piriformis and choanae. 

 

Keywords: Os nasale, apertura piriformis, choanae, morphometry 

 

1. OS NASALE, APERTURA PĶRĶFORMĶS VE CHOANAEôNIN 

MORFOMETRĶK OLARAK ĶNCELENMESĶ 

Kafa kemikleri neurocranium ve viscerocranium olmak üzere iki bölümde incelenir. 

Neurocranium beyin ve beyinciĵi ­evreleyen kemiklerden oluĸurken, viscerocranium y¿z 

bºlgesini oluĸturan orbita, cavitas nasi ve cavitas oris ­evresinde yer alan kemiklerden oluĸur. 

Cavitas nasi (burun ve burun boĸluĵu); solunum gºrevi, koku alma aktivitesindeki rol¿, ses 

oluĸumuna katkēsē, orta kulaĵēn havalanmasēna yardēmē ve sin¿slerin boĸaltēm yeri olmasē 

nedeniyle kafa bºlgesindeki ºnemli yapēlardan biridir. Bu bºlgeler, g¿n¿m¿zde estetik 

kaygēlar, solunum problemleri ve ­eĸitli travmalardan dolayē cerrahi m¿dahalelere maruz 

kalmaktadēr. Bu sebeple burun ­evresini oluĸturan yapēlarēn morfometrisinin bilinmesi ºnem 

arz etmektedir. 

Os nasale; os nasale, maxilla, os ethmoidale, karĸē tarafēn aynē isimli kemiĵi ve cartilago septi 

nasi ile eklem yapar. 

Cavitas nasi; septum nasi osseum ile ikiye ayrēlēr ve ºnden bakēldēĵēnda armut ĸeklinde bir 

a­ēklēk gºr¿l¿r ki buna apertura piriformis adē verilir. Bu a­ēklēĵēn kenarlarēnē os nasale ve 

maxilla oluĸturur (os nasaleler, yanlarda processus frontalis ossis maxilla, ºnde processus 

palatinus ossis maxillaônēn ºn kenarē ile spina nasalis anterior oluĸturur) (1). 

Burun boĸluĵunun arka tarafēndaki a­ēklēĵa ise choanae adē verilir. 

 

¢alēĸmada apertura piriformisôe ait geniĸlik (APG) ve y¿kseklik (APY), choanaeôya ait 

geniĸlik (CG) ve y¿kseklik (CY), nasion ve spina nasalis anterior arasēndaki uzaklēk, ¿st ºn 



BALKAN 11TH INTERNATIONAL CONFERENCE ON APPLIED SCIENCES 
April 4 - 7, 2024 ς Skopje 

ISBN : 978-625-6283-00-8 
 

 

CONFERENCE BOOK                                               Academy Global Publishing House  180  

y¿z y¿ksekliĵi (N-SNA), os nasaleôye ait ¿st kenar geniĸliĵi (¦KG), alt kenar geniĸliĵi (AKG), 

medial kenar geniĸliĵi (MKG), lateral kenar geniĸliĵi (LKG) parametreleri ºl­¿ld¿. (1,2,3). 

 

¢alēĸmanēn amacē Bolu Abant Ķzzet Baysal ¦niversitesi Tēp Fak¿ltesi Anatomi Ana Bilim 

Dalēônēn kemik koleksiyonuna ait kemik verilerinin literat¿re kazandērēlmasēdēr. Ayrēca elde 

edilecek sonu­lar literat¿r sonu­larē ile karĸēlaĸtērēlarak bºlgesel farklēlēklar ortaya 

konulacaktēr. 

 

2. MATERYAL VE METOD  

¢alēĸma Bolu Abant Ķzzet Baysal ¦niversitesi Tēp Fak¿ltesi Anatomi Anabilim Dalēôna ait 

kemik koleksiyonundan yaĸē ve cinsiyeti bilinmeyen 12 adet kafa kemiĵi kullanēlarak 

belirlenen parametreler ölçüldü. Belirlenen parametreler; apertura piriformisôe ait geniĸlik 

(APG) ve y¿kseklik (APY), choanaeôya ait geniĸlik (CG) ve y¿kseklik (CY), nasion ve spina 

nasalis anterior arasēndaki uzaklēk, ¿st ºn y¿z y¿ksekliĵi (N-SNA), os nasaleôye ait; ¿st kenar 

geniĸliĵi (¦KG), alt kenar geniĸliĵi (AKG), medial kenar geniĸliĵi (MKG), lateral kenar 

geniĸliĵi (LKG). ¥l­¿mler dijital ortamda Image-J programēnda yapēldē. 

Verilerin analizinde SPSS 20.0 programē ve Tanēmlayēcē Ķstatistiksel Yºntemler (ortalama, 

standart sapma ve %) kullanēldē. Verilerin normal daĵēlēma uyup uymadēĵē Shapiro Wilk testi 

ile test edildi. Verilerin tanēmlayēcē istatistiklerinde normal daĵēlēm gºsterenler i­in ortalama 

ve standart sapma, normal daĵēlēm gºstermeyenler i­in medyan, minimum ve maximum 

deĵerlerine yer verildi. 

 

3. SONU¢LAR VE DEĴERLENDĶRME  

Bu ­alēĸma 12 adet kafa kemiĵi ¿zerinde ger­ekleĸtirilmiĸtir. ¢alēĸmaya dahil edilen kafa 

kemiklerinden kērēk veya deformitesi olanlar ­alēĸma dēĸē bērakēlmēĸtēr. ¢alēĸmamēzda 

apertura piriformisôe ait geniĸlik (APG)  ortalama; 3.506Ñ443.96 cm olarak belirlenmiĸtir.  

apertura piriformisôe ait y¿kseklik (APY) ortalama; 4.497Ñ616,84 olarak belirlenmiĸtir.  

Choanaeôya ait geniĸlik (CG) ve y¿kseklik (CY),  ºl­¿mleri t¿m kafa kemiklerinde ortalama 

olarak sērasēyla 1.725Ñ215,94 ve 2.643Ñ575 cm olarak belirlenmiĸtir. Nasion ve spina nasalis 

anterior arasēndaki uzaklēk, ¿st ºn y¿z y¿ksekliĵi (N-SNA) ise ortalama; 6.283±573,32 

arasēnda deĵiĸkenlik gºsterdiĵi belirlenmiĸtir. os nasaleôye ait; ¿st kenar geniĸliĵi (¦KG), alt 

kenar geniĸliĵi (AKG), medial kenar geniĸliĵi (MKG), lateral kenar geniĸliĵi (LKG) 

uzunlēklarē sērasēyla; ¦KG; 1.714Ñ296,02, AKG ;1.786Ñ452,06, MKG; 1.962Ñ609,90, LKG; 

2.269Ñ646,87 olarak hesaplanmēĸtēr. 

 

¢alēĸmada elirlenen parametrelere ait ort.Ñss. deĵerleri cm cinsinden, APG;3.506±443,96, 

APY; 4.497±616,84, CG; 1.725±215,94, CY; 2.643±575,66, N-SNA;  6.283±573,32, ÜKG; 

1.714±296,02, AKG ;1.786±452,06, MKG; 1.962±609,90, LKG; 2.269±646,87 olarak 

hesaplanmēĸtēr. 

 

 ¢alēĸmadan elde edilen verilerin os nasale, apertura piriformis ve choanaeônēn morfometrik 

olarak incelenmesi ile cerrahi yaklaĸēmlara klinik a­ēdan derinlik katacaĵē ve literat¿re katkē 

saĵlayacaĵē d¿ĸ¿n¿lmektedir. 

 

 

 4. BULGULAR VE SONUÇLAR  
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Çizelge1: ¢alēĸmadaki t¿m os nasale ve apertura piriformisôe ait ºl­¿mler, morfometrik deĵerler ve bu 

verilerin ortalama deĵerleri 

NO APG APY CG CY N-SNA ÜKG AKG MKG LKG 

1 3.613 4.161 1.432 2.814 6.525 1.679 1.402 1.533 1.631 

2 4.242 5.040 2.036 3.467 6.031 2.351 1.965 2.565 3.369 

3 3.175 4.177 2.031 3.428 6.588 1.763 1.342 1.382 1.568 

4 2.622 3.431 1.896 2.917 5.962 1.626 1.252 1.684 1.799 

5 4.066 3.811 1.853 2.929 6.550 2.182 2.571 3.239 3.352 

6 3.774 5.095 1.522 1.603 6.632 1.629 1.877 2.550 2.905 

7 3.170 5.409 1.698 2.680 7.580 1.519 1.824 1.595 2.354 

8 3.111 3.723 1.729 1.502 5.907 1.645 2.594 2.709 2.430 

9 3.171 4.686 1.838 2.514 6.591 1.617 1.765 1.865 2.111 

10 3.790 4.348 1.515 2.850 5.474 1.299 1.312 1.649 1.675 

11 3.790 5.094 1.790 2.593 5.360 1.918 2.144 1.573 2.551 

12 3.770 4.993 1.358 2.423 6.192 1.337 1.388 1.204 1.479 

 

 

 

Görsel 1. Apertura piriformisôe ait morfometrik ºl­¿mler. Apertura piriformisôe ait geniĸlik (APG) ve 

yükseklik (APY) 
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Görsel 2. Koana geniĸliĵi ve y¿ksekliĵi    

 

 

Görsel 3.Nasion (N) ve spina nasalis anterior arasēndaki uzaklēk: üst ön yüz y¿ksekliĵi  

 



BALKAN 11TH INTERNATIONAL CONFERENCE ON APPLIED SCIENCES 
April 4 - 7, 2024 ς Skopje 

ISBN : 978-625-6283-00-8 
 

 

CONFERENCE BOOK                                               Academy Global Publishing House  183  

 

Görsel 4.  Os nasale, a: medial kenar geniĸliĵi b: lateral kenar geniĸliĵi c: ¿st kenar geniĸliĵi d: alt 

kenar geniĸliĵi 

 

Çizelge 2.Os nasale ve apertura piriformisôe ait morfometrik parametrelerin minimum-maksimum, 

ortalama ve standart sapma deĵerleri (ort: Ortalama, SS: Standart sapma deĵeri)  

 

PARAMETRELER N ORT± SS MĶN.-MAX. -MEDYAN 

APG 12 3.506 ± 443,96  3.622-4.242-3.592 

APY 12 4.497 ±616,84  3.431-5.409-4.517 

CG 12 1.725 ± 215,94  1.358-2.036-1.760  

CY 12 2.643 ± 575,6  1.502-3.467-2.747  

N-SNA 12 6.283 ± 573,32  5.360-7.580-6.359  

ÜKG 12 1.714 ± 296,02  1.299-2.351-1.637  

AKG 12 1.786 ± 452,06  1.252-2.594-1.795  

MKG 12 1.962 ± 609,90  1.204-3.239-1.667  

LKG 12 2.269 ± 646,87  1.479-3.369-2.233 
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TARTIķMA 

Çizelge 3. APG ve  APY deĵiĸkeninin daha ºnce yapēlan ­alēĸmalar ile karĸēlaĸtērēlmasē (1,2, 3, 5) 

YAZAR POPULASYON YÖNTEM APG ve APY 

Hwang ve ark. Kore Kurutulmuĸ 

kafatasē kemiĵi 

erkek ve kadēnlarda 

sērasēyla 30.1 mm ve 28 

mm+ ¿st geniĸliĵini 16.8 

mm ve 17 mm, alt 

geniĸliĵini ise25.7 mm ve 

25.4 mm 

Erdem ve ark. Türkiye BT apertura piriformis'in en 

geniĸ kēsmēnē 21.6 mm 

Hommerich ve Riegel Orta Almanya BT ¿st geniĸliĵini 15.7 mm, 

alt geniĸliĵini 23.1 mm  

Ofodile. Batē Afrika 

Avusturya 

Amerikan Hint 

Amerikalēlar 

Kafatasē kemik         APG        APY 

26.50 mm        25.80mm 

21.60 mm        31.40mm 

25.25mm         28.60 mm  

23.40mm         28.20mm 

Mevcut ­alēĸma Türkiye Kuru Kemik 3.506 ± 443,96 cm 

4.497 ±616,84  cm 

 

Çizelge 4.(CG) ve (CY) deĵiĸkeninin daha ºnce yapēlan ­alēĸmalar ile karĸēlaĸtērēlmasē (6)  

YAZAR POPULASYON YÖNTEM CG ve CY 

Aksu ve ark. Türkiye Kuru Kemik Saĵ  Sol  

 CG 13,09 ± 1,56  13,33 ± 1,36  mm 

CY 24,45 ± 2,61  23,77 ± 2,42 mm 

Mevcut ­alēĸma Türkiye Kuru Kemik 1.725 ± 215,94 cm 

2.643 ± 575,6 cm 

 

Çizelge 5. N-SNA (UAFH) deĵiĸkeninin daha ºnce yapēlan ­alēĸmalar ile karĸēlaĸtērēlmasē(6, 2, 8, 9) 

YAZAR POPULASYON YÖNTEM N-SNA (UAFH) 

Baĸ­ift­i ve ark. Anadolu türk 

insanē 

Radyogram 56,5 mm 

Aksu ve ark. Türkiye Radyoloji 56.9mm 

Yēldērēm  ve  ark. 

 

Türkiye Radyoloji 59,386 mm, 53,637 mm  ve  53,596  mm . 
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Kazkayasē  ve  ark. Türkiye Kafatasē 56,51 ±  4,77 mm 

Mevcut ­alēĸma Türkiye Kuru Kemik 6.283 ± 573,32 cm 

 

 

Çizelge 6.Os nasaleôye ait ¦KG deĵiĸkeninin daha ºnce yapēlan ­alēĸmalar ile karĸēlaĸtērēlmasē (1, 10) 

YAZAR  POPULASYON YÖNTEM ÜKG 

Uygur M Ark. Türkiye Cranium iskeleti 8±1.94 mm 

Hwang ve ark. Kore Kurutulmuĸ 

kafatasē kemiĵi 

erkek ve kadēnlarda  

sērasēyla 9.2 mm ve 8.8 

mm 

Mevcut ­alēĸma Türkiye Kuru Kemik 1.714 ± 296,02  cm 

 

Çizelge 7. Os nasaleôye ait AKG  deĵiĸkeninin daha ºnce yapēlan ­alēĸmalar ile karĸēlaĸtērēlmasē(10) 

YAZAR POPULASYON YÖNTEM AKG 

Uygur M ve Ark. Türkiye Cranium iskeleti 10.29±1.67 mm 

Mevcut ­alēĸma Türkiye Kuru Kemik 1.786 ± 452,06 cm 

 

Çizelge 8. Os nasaleôye ait MKG deĵiĸkeninin daha ºnce yapēlan ­alēĸmalar ile karĸēlaĸtērēlmasē(10) 

YAZAR POPULASYON YÖNTEM MKG 

Uygur M ve Ark. Türkiye Cranium iskeleti 12.25±2.55 mm 

Mevcut ­alēĸma Türkiye Kuru Kemik 1.962 ± 609,90 cm 

 

Çizelge 9. Os nasaleôye ait MKG deĵiĸkeninin daha ºnce yapēlan ­alēĸmalar ile karĸēlaĸtērēlmasē(10) 

YAZAR POPULASYON YÖNTEM LKG 

Uygur M ve Ark. Türkiye Cranium iskeleti 14.26±1.86 mm 

Mevcut ­alēĸma Türkiye Kuru Kemik 2.269 ± 646,87 cm 

 

 

¢alēĸmamēzda ºl­m¿ĸ olduĵumuz  deĵiĸkenler genellikle  literat¿rle paralel sonu­lar vermiĸtir. 

¥l­¿mlerden ­ēkan sonu­larēn farklēlēk gºstermesini laboratuvarēmēzda bulunan kemiklerin sayēsēna ve 

kemiklerin uĵramēĸ olduklarē deformiteden kaynaklandēĵēnē d¿ĸ¿nmekteyiz.  

 

SONUÇ 

Apertura piriformis boyutlarēnēn bilinmesi fonksiyonel rinolojik bozukluklarēn tanēsēnda kolaylēk saĵlar 

ve osteotomi yapēlan korrektiv rinoplasti uygulamalarēnēn planlanmasēnda da bu aralēĵēn anatomik 
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özelliklerinin iyi bilinmesi önemlidir. Ayrēca, os nasale boyutlaē veya nasal kemik yokluĵu, yarēk dudak 

ve Down sendromu gibi bazē genetik bozukluklarēn tanēsēnda da ºnemli bir kriter olarak kabul 

edilmektedir. 

Yetiĸkin bireylerde, kraniofasial iskelet ölçümleri zaman içinde deĵiĸikliĵe uĵramaktadēr . Bu a­ēdan, 

yetiĸkin  bireylerdeki  ortalama  deĵerlerin  bilinmesi  estetik  cerrahiye  bir  katkē  saĵlayabilir.  Klini

k  olarak,  özellikle  trafik ve spor kazalarēndan sonra nazal pasaj kemik yapēlarēnēn  kērēlmasēyla  yapē

lan  düzeltici  rinoplasti  operasyonlarēnda oldukça hassas anatomik bilgiye gerek duyulduĵu  bilinme

ktedir.  Bu  ­alēĸmadaki  sonuçlar,  yetiĸkin  OUAS vakalarēnda da tanēya yardēmcē olabilir.   Sonuç 

olarak, ­alēĸmamēzdaki veriler, cerrahlarēn, radyologlarēn antropologlarēn ve anatomistlerin bilgi 

birikimine katkēda bulunabilir. 

¢alēĸmamēzēn bu konuyla ilgili yapēlacak daha geniĸ ­aplē araĸtērmalara ilham kaynaĵē olmasēnē ¿mit 

etmekteyiz. 
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ÖZET 

Amaç: Bu ­alēĸmanēn amacē proksimal ulna morfometrisi ve klinik ºnemini deĵerlendirmektir. 

 

Materyal Metod:  Bu ­alēĸmada Bolu Abant Ķzzet Baysal ¦niversitesi Tēp Fak¿ltesi Anatomi 

Anabilim Dalēôna ait kemik koleksiyonundan yaĸē ve cinsiyeti bilinmeyen 28 adet ulna kemiĵi 

kullanēlarak belirlenen parametreler ºl­¿ld¿. Belirlenen parametreler; ulna uzunluĵu (UL), 

incisura trochlearis hari­ ulna uzunluĵu (UL-ĶT), incisura radialis y¿ksekliĵi (ĶRY), incisura 

radialis geniĸliĵi (ĶRG), incisura trochlearis derinliĵi (ĶTD) ve proksimal ulna dorsal a­ēlanmasē 

(PUDA). Ölçümler dijital ortamda Image-J programēnda yapēldē. Verilerin analizinde SPSS 

20.0 programē ve tanēmlayēcē istatistiksel yºntemler kullanēldē.  

 

Bulgular:  Belirlenen parametrelere ait ort.Ñss. deĵerleri cm cinsinden, UL;24.16Ñ2.56, UL-

ĶT; 21,56Ñ2.69, ĶRY; 1.64Ñ33, ĶRG; 1.2Ñ16, ĶTD; 1.24Ñ15, PUDA; 4,56Ñ1,83  olarak 

hesaplanmēĸtēr. 

 

Sonuç: ¢alēĸmadan elde edilen verilerin dirsek eklemi ve ulna ile ilgili cerrahi yaklaĸēmlara 

klinik a­ēdan derinlik katacaĵē ve literat¿re katkē saĵlayacaĵē d¿ĸ¿n¿lmektedir. 

 

Anahtar kelimeler: Proksimal, ulna, morfometri.  

 

Abstract 

 

Aim:  The aim of this study is to evaluate proximal ulna morphometry and its clinical 

significance. 

 

Material Method:  In this study, the parameters determined were measured using 28 ulna 

bones of unknown age and gender from the bone collection of Bolu Abant Ķzzet Baysal 

University Faculty of Medicine, Department of Anatomy. Determined parameters; ulna length 

(UL), ulna length excluding incisura trochlearis (UL-IT), incisura radialis height (IRY), 
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incisura radialis width (IRG), incisura trochlearis depth (ITD) and proximal ulna dorsal 

angulation (PUDA). Measurements were made digitally in the Image-J program. SPSS 20.0 

program and descriptive statistical methods were used to analyze the data. 

 

Results: The mean±sd values of the determined parameters are UL;24.16±2.56, UL-IT; 

21.56±2.69, IRY; 1.64±33, IRG; 1.2±16, ITD; 1.24±15, PUDA; 4.56±1.83 cm. 

 

Conclusion: It is thought that the data obtained from the study will add clinical depth to 

surgical approaches related to the elbow joint and ulna and contribute to the literature. 

 

Keywords: Proximal, ulna, morphometry, 

 

1. PROKSĶMAL ULNA MORFOMETRĶôSĶ VE KLĶNĶK ¥NEMĶ 

Ķnsan iskeleti toplam 206 kemikten oluĸmakla beraber; apendicular iskelet ve axial iskelet 

olmak ¿zere iki kēsēmda incelenir. Apendicular iskelet ise üst ekstremite kemikleri ve alt 

ekstremite kemikleri olmak ¿zere iki bºl¿mden oluĸur. ¦st ekstremite kemikleri; clavicula, 

scapula, humerus, radius, ulna, ossa carpi, ossa metacarpi, ossa digitorum manusôtan 

oluĸmaktadēr. Bu kemikler gºvdeye scapula ve clavicula ile baĵlanmēĸlardēr. 

 

¦st ucu ile humerus ve radiusôla, distal ucu ile sadece radiusôla eklem yapan ulna kemiĵi, ºn 

kolun medial tarafēnda yer alēr. Radiusôtan daha uzun olan bu kemiĵin iki ucu bir corpusôu 

vardēr. Ekstremitas proxsimalis adē verilen ¿st ucu kalēn, ekstremitas distalis adē verilen alt ucu 

ise incedir. Olecranon, processus coronoideus, tuberositas ulnae, incisura trochlearis, caput 

ulnae, incisura radialis, crista musculi supinatoris, processus styloideus ulnae ve margo 

interosseus ulna kemiĵinde bulunan oluĸumlardan bazēlarēdēr. 

Ulnaônēn kērēklarē deĵerlendirildiĵinde; dirsek eklemi yaralanmalarē sonucu meydana gelen 

olecranon kērēklarē t¿m proksimal ºnkol kērēklarēnēn yaklaĸēk %20ôsini kapsamaktadēr (1-3). 

Oblik kērēklar ya da basit transvers kērēklar olabileceĵi gibi monteggina eĸdeĵerlerine kadar 

uzanan geniĸ bir ­eĸitlilikte de gºr¿lebilir (2). Kērēk u­larē yer deĵiĸtirmemiĸ ise atel 

kullanēmēnēn kērēk rehabilitasyonu i­in yeterli olacaĵē d¿ĸ¿n¿lmektedir (3). Ulna kērēklarēnēn 

­oĵu eklem i­i olduĵundan tedavinin cerrahi olduĵu bilinmektedir (4). Kērēk olgularēnēn yeterli 

d¿zeyde anlaĸēlmasē ile hekimlerin tedavi baĸarēsē paralellik gºstermektedir. 

T¿m bu durumlar gºz ºn¿ne alēndēĵēnda ulna morfometrisiônin bilinmesi ºnemlidir. Bu  

doĵrultuda  Bolu Abant Ķzzet Baysal ¦niversitesi Tēp Fak¿ltesi Anatomi Anabilim Dalēôna ait 

kemik koleksiyonundan yaĸē ve cinsiyeti bilinmeyen 28 adet ulna kemiĵi kullanēlarak 

belirlenen parametreler ºl­¿ld¿. ¢alēĸma sonu­larēnēn literat¿re katkē saĵlayacaĵē 

d¿ĸ¿n¿lmektedir. 
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2.  MATERYAL VE METOD  

¢alēĸma Bolu Abant Ķzzet Baysal ¦niversitesi Tēp Fak¿ltesi Anatomi Anabilim Dalēôna ait olan 

ve kimliĵi, yaĸē ve cinsiyeti belli olmayan 28 adet  ulna kemiĵinden oluĸmaktadēr. Bu 

­alēĸmada ulna uzunluĵu (UL), incisura trochlearis hari­ ulna uzunluĵu (UL-ĶT), incisura 

radialis y¿ksekliĵi (ĶRY),  incisura radialis geniĸliĵi (ĶRG),  incisura trochlearis derinliĵi (ĶTD), 

proksimal ulna torsiyon a­ēsē (PUTA),  proksimal ulna dorsal a­ēlanmasē (PUDA), 

parametreleri ºl­¿ld¿. Kemikler profesyonel fotoĵraf makinesi (CANON 50D) ile sabit 

uzaklēktan fotoĵraflandē ve daha sonra Image-j (versiyon 153e) programēnda kalibre edilerek 

ölçüldü. 

Verilerin analizinde SPSS 20.0 programē ve Tanēmlayēcē Ķstatistiksel Yºntemler (ortalama, 

standart sapma ve %) kullanēldē. Verilerin normal daĵēlēma uyup uymadēĵē Shapiro Wilk testi 

ile test edildi. Verilerin tanēmlayēcē istatistiklerinde normal daĵēlēm gºsterenler i­in ortalama 

ve standart sapma, normal daĵēlēm gºstermeyenler i­in medyan, minimum ve maximum 

deĵerlerine yer verildi. 

 

3. SONU¢LAR VE DEĴERLENDĶRME  

Bu ­alēĸma 28 adet ulnaônēn proksimal bºl¿m¿  ¿zerinde ger­ekleĸtirilmiĸtir. ¢alēĸmaya dahil 

edilen ulnaôlardan 5 tanesinin distal kēsēmlarēnda kērēk veya deformite olmasēndan dolayē 

sadece 23 adet ulna kullanēlmēĸtēr. ¢alēĸmamēzda toplam ulna uzunluĵu (UU) ortalama 

;24.157Ñ2.00 cm olarak belirlenmiĸtir. Inc. trochlearis hari­ ortalama ulna uzunluĵu ise 

(UU_IT) ;21.560 olarak belirlenmiĸtir. Inc. radialis y¿kseklik (IRY) ve geniĸlik (IRG)    

ºl­¿mleri t¿m ulnaôlarda ortalama olarak sērasēyla 1.198 cm ve 1.643 cm olarak belirlenmiĸtir. 

Inc. trochlearis derinliĵinin (ITD) ise ortalama;1.239  arasēnda deĵiĸkenlik gºsterdiĵi 

belirlenmiĸtir.  Proksimal ulna dorsal a­ēsē ise ortalama (PUDA) 4.560 olarak belirlenmiĸtir. 

 

¢alēĸmada belirlenen parametrelere ait ort.Ñss. deĵerleri cm cinsinden, UL;24.16Ñ2.56, UL-

ĶT; 21,56Ñ2.69, ĶRY; 1.64Ñ33, ĶRG; 1.2Ñ16, ĶTD; 1.24Ñ15, PUDA; 4,56Ñ1,83  olarak 

hesaplanmēĸtēr. 

 ¢alēĸmadan elde edilen verilerin dirsek eklemi ve ulna ile ilgili cerrahi yaklaĸēmlara klinik 

a­ēdan derinlik katacaĵē ve literat¿re katkē saĵlayacaĵē d¿ĸ¿n¿lmektedir. 

 

 

 4. BULGULAR VE SONUÇLAR  

 

Çizelge1:¢alēĸmadaki t¿m ulnaôlara ait morfometrik deĵerler ve bu verilerin ortalama deĵerleri 

 . 

NO UU UU-IT IRG IRY ITD PUDA 

1 25.751 23.459 2.089 0.857 1.179 6.060 

2 22.202 19.224 1.023 1.124 1.121 6.035 

3 24.923 22.476 1.305 0.792 1.109 6.710 

4 24.931 22.776 2.465 1.480 1.269 6.050 



BALKAN 11TH INTERNATIONAL CONFERENCE ON APPLIED SCIENCES 
April 4 - 7, 2024 ς Skopje 

ISBN : 978-625-6283-00-8 
 

 

CONFERENCE BOOK                                               Academy Global Publishing House  191  

5 23.912 20.836 1.543 0.910 1.357 8.094 

6 19.864 17.349 1.03 0.713 0.801 7.279 

7 25.864 23.282 1.301 1.007 0.970 3.068 

8 24.412 22.115 1.869 1.245 0.913 1.514 

9 25.897 24.010 1.962 1.186 1.347 2.057 

10 25.600 23.192 1.507 0.816 0.868 5.769 

11 25.620 21.595 1.336 1.000 0.911 4.655 

12 25.440 23.041 1.492 0.816 0.943 1.639 

13 25.002 22.598 1.454 1.277 0.750 2.183 

14 26.955 23.876 1.800 1.225 1.363 5.883 

15 24.628 22.458 1.588 1.138 1.043 4.575 

16 19.259 16.149 1.586 1.352 1.424 3.174 

17 26.556 24.056 1.704 0.837 1.103 5.077 

18 26.660 24.548 1.922 1.143 0.984 4.023 

19 21.078 18.509 1.600 1.130 1.124 4.974 

20 17.091 14.289 1.616 1.005 0.763 3.036 

21 22.471 19.812 1.819 0.920 1.548 0.644 

22 26.235 23.963 2.040 1.563 1.125 3.193 

23 25.255 22.255 1.740 1.091 0.909 5.267 

 

 

Görsel 1. Proximal ulnaôya ait morfometrik ºl­¿mler. A: Toplam ulna uzunluĵu (UU) ile inc. 

trochlearis hari­ ulna uzunluĵu (UU_IT), B: Inc. radialis y¿ksekliĵi ve geniĸliĵi (IRY, IRG) ile inc. 

trochlearis derinliĵi (IT) 
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         Görsel 2.  Proximal ulnaôya ait a­ē ºl­¿mleri (AA: Artik¿ler a­ē, ODA: Olecranon-diyafiz a­ēsē, 

TA: T¿berk¿l a­ēsē, PUDA: Ulnaônēn proksimal bºl¿m¿n¿n dorsal a­ēlanmasē)  

 

 

 

¢izelge 2. Ulnaônēn proksimal bºl¿m¿ône ait morfometrik parametrelerin minimum-maksimum, 

ortalama ve standart sapma deĵerleri (ort: Ortalama, SS: Standart sapma deĵeri)  

 

 

PARAMETRELER N ORT± SS MĶN.-MAX. -MEDYAN 

ulna uzunluĵu(UU) 23 24.157 ± 2.558 17.091-26.955-24.157 

incisura trochlearis hariç ulna 

uzunluĵu (UL-ĶT) 

23 21.560 ± 2.692 14.289-24.458-21.560 

incisura radialis y¿ksekliĵi (ĶRY) 

 

23 21.560 ± 2.692 14.289-24.458-21.560 

incisura radialis geniĸliĵi (ĶRG) 23 1.643  ± 331 

 

1.000-1.563-1.198 

incisura trochlearis derinliĵi (ĶTD) 23 1.238 ± 149 1.043-1.548-1.239 

Proksimal ulna dorsal 

a­ēlanmasē(PUDA) 

23 4.560 ± 1.830 1.543-8.094-4.560 

  

TARTIķMA 

¢izelge 3. UU  deĵiĸkeninin daha ºnce yapēlan ­alēĸmalar ile karĸēlaĸtērēlmasē (1,5, 6,7,) 

YAZAR POPULASYON YÖNTEM UU 

Wang ve ark.   ABD Kadavra 23.0 

Erdem H. Türkiye Kuru Kemik 25,06 

Grechenig ve ark. ABD Kadavra 26,2 

Beĸer ve ark. Türkiye Kuru Kemik 22,05 

Mevcut ­alēĸma Türkiye Kuru Kemik 24,157 
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Çizelge 4. UL-ĶT deĵiĸkeninin daha ºnce yapēlan ­alēĸmalar ile karĸēlaĸtērēlmasē (1, 8) 

YAZAR POPULASYON YÖNTEM UU-ĶT 

Beĸer ve ark. Türkiye Kuru Kemik 22,05 cm (18,70-25,00 cm 

aralēĵēnda 

Öztürk ve ark. Türkiye Kuru Kemik 223,49 mm ± 15,52 mm 

Mevcut ­alēĸma Türkiye Kuru Kemik 21.560  cm± 2.692 cm 

 

¢izelge 5. ĶRY deĵiĸkeninin daha ºnce yapēlan ­alēĸmalar ile karĸēlaĸtērēlmasē (1,8,16,) 

YAZAR POPULASYON YÖNTEM ĶRY 

Cowal ve ark. Avrupa Ķskelet 11,29 mm 

Beĸer ve ark. Türkiye Kuru Kemik 9,9 mm 

Öztürk ve ark. Türkiye Kuru Kemik 12,0 mm 

Mevcut ­alēĸma Türkiye Kuru Kemik 1.643 cm 

 

¢izelge 6. ĶRG deĵiĸkeninin daha ºnce yapēlan ­alēĸmalar ile karĸēlaĸtērēlmasē(1,8) 

YAZAR  POPULASYON YÖNTEM ĶRG 

Beĸer ve ark. Türkiye Kuru Kemik 14,8 mm 

Öztürk ve ark. Türkiye Kuru Kemik 18,50 mm 

Mevcut ­alēĸma Türkiye Kuru Kemik 1.198 cm 

 

¢izelge 7. ĶTD  deĵiĸkeninin daha ºnce yapēlan ­alēĸmalar ile karĸēlaĸtērēlmasē (8,9,10,) 

YAZAR POPULASYON YÖNTEM ĶDT 

Ndou ve Schepartz Güney Afrika Ķskelet 11,45±1,47 mm 

 

Sakaue . Japonya Ķskelet erkeklerde 12,08±1,15 

mm,  

kadēnlarda 10,41Ñ1,1 mm 

Öztürk ve ark. Türkiye Kuru Kemik 11,57±1,73 mm 

Mevcut ­alēĸma Türkiye Kuru Kemik 1.643 cm 

 

¢izelge 8. PUDA  deĵiĸkeninin daha ºnce yapēlan ­alēĸmalar ile karĸēlaĸtērēlmasē(1,7,8,) 

YAZAR POPULASYON YÖNTEM PUDA 

Grechenig ve ark. ABD Kadavra 4,5º  (1º-14Ü aralēĵēnda) 

Rouleau ve ark. Kanada Radyolojik 

görüntü 

5,7º  (0º - 14Ü aralēĵēnda) 

Beĸer ve ark. Türkiye Kuru Kemik 8º  (4º-12Ü aralēĵēnda) 
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Öztürk ve ark. Türkiye Kuru Kemik 5,9º (1,97º-9,43º 

aralēĵēnda)   

Mevcut ­alēĸma Türkiye Kuru Kemik 4.5º 

 

UU,  UL-ĶT,  ĶRY ve ĶDT deĵiĸkenlerinin literat¿rle paralel sonu­ vermiĸtir. PUDA deĵiĸkeni  

literat¿rle karĸēlaĸtērēldēĵēnda daha d¿ĸ¿k sonu­ vermekle beraber; PUDA deĵiĸkeni i­in en yakēn 

sonuca Grechenig ve ark.  ulaĸmēĸtēr.   

 

SONUÇ 

Proksimal ulna kērēklarē, basit olecranon kērēklarēndan daha karmaĸēk Monteggia kērēklarēna ya 

da dirseĵin stabilizasyonunu saĵlayan ana yapēlarēn zarar gºrmesine baĵlē Monteggia benzeri 

lezyonlara kadar geniĸ bir spektrumda daĵēlēm gºstermektedir. Bu kērēklar yaĸamēn her 

aĸamasēnda ¿st ekstremitede gºr¿lebilen kērēklardēr. Bu kērēklarēn tedavisinde birincil ama­ 

dirsek fonksiyonunun herhangi bir kēsētlanma olmadan yerine getirilebilmesini saĵlamaktēr . 

Proksimal ulnaôya ait anatomik yapēnēn bilinmesi, kērēklarēn stabilize edilmesinde ve cerrahi 

sonrasēnda da dirsek eklemi rehabilitasyonunda ºnem arz etmektedir.  Tedavi sērasēnda uygun 

olmayan bir kemik rekonstr¿ksiyonu, dirsekte kronik aĵrē, fonksiyon kaybē ve ilerleyici eklem 

dejenerasyonu ile sonu­lanabilir . ¢alēĸmamēzda kērēk fiksasyonlarēnda red¿ksiyona yardēmcē 

olabilecek anatomik parametrelere ait veriler elde edilmiĸtir. 

Proksimal ulnaôya iliĸkin sunulan veriler, dirsek eklemindeki kērēklarēn onarēmēnda ºnemlidir. 

Bulgularēmēzēn, cerrahlara ameliyat sērasēnda par­alē olecranon kērēklarēnēn daha g¿venilir bir 

anatomik restorasyonunu elde etmeleri i­in rehberlik edeceĵini ve proksimal ulna 

rekonstr¿ksiyonu i­in ideal veri setleri oluĸturacaĵēnē d¿ĸ¿n¿yoruz.  Proksimal ulna 

a­ēlanmalarēnēn ortalama deĵerlerini bilmek implantlarēn ve protezlerin uygun tasarēmēna 

yºnelik veri saĵlarken, cerrahlar i­in de ameliyat sērasēnda dirsek ekleminin radyografilerini 

karĸēlaĸtērmada ºnem arz edecektir. 

 Bu sebeple, dirseĵin normal anatomisine uygun onarēmē ve kērēklarēn uygun ĸekilde 

sabitlenmesi i­in bu veriler yardēm saĵlayabilir. Ayrēca, incisura trochlearis y¿ksekliĵinin 

bilinmesinin bireyin boyunun tahmin edilmesine katkēda bulunabileceĵini d¿ĸ¿n¿yoruz. Sonu­ 

olarak, ­alēĸmamēzdaki veriler, cerrahlarēn, radyologlarēn antropologlarēn ve anatomistlerin 

bilgi birikimine katkēda bulunabilir. 
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A OVERVIEW OF HOW HIGH -DOSE GLUCOCORTICOIDS AFFECT THE 

EQUILIBRIUM BETWEEN ANTIOXIDANTS AND OXIDANTS  

 

Prof.Dr. Ebru BARDAķ ¥ZKAN 

University of Erzincan Binali Yēldērēm,  ORCID: https://orcid.org/0000-0002-7089-8771 

ABSTRACT 

Stress is the disturbance or compromise of an organism's internal balance and integrity. It can 

arise from various sources, such as wounds, infectious illnesses, surgeries, labour, and burns. 

In such situations, the organism requires a significant amount of hydrocortisone to shield itself 

from stress. 

Antioxidant enzyme concentrations decrease and free radical generation in plasma increases 

following high-dose cortisol injections and/or higher cortisol hormone levels in the body. This 

lowers the body's resilience to illness.    

Free radicals primarily induce lipid peroxidation in unsaturated fatty acids in the membrane. 

This alters the permeability and electrical charge balance of the cell membrane, putting the cell 

in danger. Free radical production increases in cells whose homeostasis cannot be maintained. 

Any part of the cell can be harmed by free radicals, but particularly the phospholipids in the 

membranes.  

Given this knowledge, it is acknowledged that the body may produce more free radicals when 

cortisol levels are elevated or when high cortisol doses are administered for medical purposes. 

Antioxidants may counteract this increased production of free radicals. 

Therefore, the aim of our study is to:  

- Analyse the impact of high cortisol dosages on the oxidant and antioxidant system, including 

levels of antioxidant enzymes and lipid peroxidation.  

 - Evaluate the potential of antioxidants in mitigating the negative effects of free radicals caused 

by high cortisol levels.  

Key words: Oxidant/Antioxidant Status, High Dose of Glucocorticoēd, Oxidative Stress, 

Endogen Antioxidants. 
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YÜKSEK DOZ GLUKOKORTIKOIDLERIN ANTIOKSIDANLAR VE 

OKSIDANLAR ARASINDAKI DENGEYI NASIL ETKILEDIĴINE GENEL BIR 

BAKIķ 

ÖZET 

Stres, bir organizmanēn i­ dengesinin ve b¿t¿nl¿ĵ¿n¿n bozulmasē veya tehlikeye girmesidir. 

Yaralar, bulaĸēcē hastalēklar, ameliyatlar, doĵum ve yanēklar gibi ­eĸitli kaynaklardan 

kaynaklanabilir. Bu gibi durumlarda, organizma kendini stresten korumak için önemli miktarda 

hidrokortizona ihtiyaç duyar. 

Y¿ksek doz kortizol enjeksiyonlarē ve/veya v¿cuttaki y¿ksek kortizol hormonu seviyelerinin 

ardēndan antioksidan enzim konsantrasyonlarē azalēr ve plazmadaki serbest radikal ¿retimi 

artar. Bu da v¿cudun hastalēklara karĸē direncini d¿ĸ¿r¿r.    

Serbest radikaller ºncelikle membrandaki doymamēĸ yaĵ asitlerinde lipid peroksidasyonunu 

ind¿kler. Bu da h¿cre zarēnēn ge­irgenliĵini ve elektrik y¿k¿ dengesini deĵiĸtirerek h¿creyi 

tehlikeye sokar. Homeostazisi korunamayan hücrelerde serbest radikal üretimi artar. Hücrenin 

herhangi bir kēsmē serbest radikallerden zarar gºrebilir, ancak ºzellikle zarlardaki fosfolipidler 

zarar görür. 

Bu bilgi gºz ºn¿ne alēndēĵēnda, kortizol seviyeleri y¿kseldiĵinde veya tēbbi ama­larla y¿ksek 

kortizol dozlarē uygulandēĵēnda v¿cudun daha fazla serbest radikal ¿retebileceĵi kabul 

edilmektedir. Antioksidanlar bu artan serbest radikal ¿retimine karĸē koyabilir. 

Bu nedenle, ­alēĸmamēzēn amacē  

- Yüksek kortizol dozlarēnēn antioksidan enzim seviyeleri ve lipid peroksidasyonu da dahil 

olmak üzere oksidan ve antioksidan sistem üzerindeki etkisini analiz etmek.  

 - Y¿ksek kortizol seviyelerinin neden olduĵu serbest radikallerin olumsuz etkilerini azaltmada 

antioksidanlarēn potansiyelini deĵerlendirmek.  

Anahtar kelimeler:  Oksidan/Antioksidan Durum, Yüksek Doz Glukokortikoid, Oksidatif 

Stres, Endojen Antioksidanlar. 

INTRODUCTION  

Stress is the response of an organism to changes in its environment, diet, social structure, 

pathology, and physiology that are not typical of its regular physiological life (1-5). Over time, 

stress disrupts an organism's homeostatic equilibrium, making it more vulnerable to various 

threats. In other words, stress poses a biological risk to an organism's survival and well-being 

(6-10). Any physical stress leads to an increased release of ACTH from the anterior pituitary 

gland. This, in turn, raises cortisol secretion from the adrenocortical gland in the following 

minutes (11) [(see Figure 1) (68)].  Various stressors have been shown to increase cortisol 

secretion, including trauma, infection, extreme temperatures, injections of norepinephrine and 

other sympathomimetic medications, surgical procedures, subcutaneous injections of 



BALKAN 11TH INTERNATIONAL CONFERENCE ON APPLIED SCIENCES 
April 4 - 7, 2024 ς Skopje 

ISBN : 978-625-6283-00-8 
 

 

CONFERENCE BOOK                                               Academy Global Publishing House  198  

medications that cause necrosis, immobilisation, and nearly all forms of debilitating illnesses. 

Additionally, these stressors have been found to influence the production of free radicals 

(12,13).

 

In response to stress, the body rapidly releases its stores of lipids and amino acids. Various 

bodily tissues can use these stores to produce glucose and energy (refer to Figure 2 and 

reference 69). 

Long-term, high-dose glucocorticoid injections have been linked to reduced antioxidant 

concentrations and increased plasma free radical production. These effects can weaken the 

body's defences against illness (refer to references 15 and 16). The effectiveness of a cell's 

defence mechanisms determines the damage caused by free radicals. Enzymes and free radical 

scavengers are the mechanisms that protect aerobic cells from oxygen toxicity. Vitamins A, E, 

C, and glutathione, as well as enzymatic defence systems such as SOD, GSH-Px, GR, and CAT 

enzymes, are widely accepted as effective free radical scavengers. It is important to control 

their levels. (17, 18). 
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Figure 2. Glucocorticoid receptor-mediated chronic stress cellular targets and activities (69).  

A study was conducted to investigate the effects of oral hydrocortisone (HC) administration 

and an acute stressor on the innate immune responses and antioxidant system/oxidative stress 

responses of juvenile Piaractus mesopotamicus fish. The results showed that exposure to the 

stressor led to a decrease in glutathione peroxidase (GPx) and catalase (CAT) activity, as well 

as reduced glutathione (GSH) concentrations in the liver for up to 6 hours (19).  

A study (20) investigated the effect of vitamin E on growth retardation and lipid peroxidation 

caused by glucocorticoids in rats. Different doses of corticosterone were administered to 

control and vitamin E groups for a certain period of time. The results showed a significant 

increase in thiobarbituric acid (TBA) level in the control group, while the vitamin E group 

showed a decrease in TBA level. However, according to the report, the levels of GSH-Px and 

SOD enzymes decreased in the control group, while they increased in the vitamin E group (20). 

A study (21) was conducted to investigate the differential regulation of phagocytic oxidative 

combustion of rainbow trout by ACTH and catecholamine receptor agonists (phenylephrine 

and isoproterenol). The results showed that phenylephrine, an alpha-adrenergic receptor 

agonist, increased endogenous SOD activity, whereas isoproterenol, a beta-adrenergic receptor 

agonist, suppressed SOD activity. Additionally, ACTH was found to increase oxidative 

combustion. It has been suggested that ACTH's ability to increase oxidative combustion may 

be due to its effect on superoxide products (21). In rats, the effect of Se on plasma ACTH and 

corticosterone was investigated, and an increase in plasma ACTH level was found after i.p. 

administration of Se (22). 

 

A study (22) investigated the effect of corticosterone treatment on plasma Se concentration and 

GSH-Px enzyme activity in adult mice. Dexamethasone (Dex) was added to the drinking water 
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of mice. In the first week of the study, although liver Se concentration was lower in the 

experimental group compared to controls, it was found to be higher in plasma and cerebellum. 

In the third week, no change was found in Se concentrations in liver and plasma. It was 

concluded that the effect of Dex on Se concentration was tissue-specific. The higher 

concentration of Se in plasma than in tissue may be due to the passage of Se from tissue to 

plasma (23). 

In an experimental study on heifer cattle (24), 1000 IU of dl-alpha tocopheryl was added to 

their ration for 28 days. During the last 7 days of the experiment, stress was induced by 

injecting 100 IU of ACTH every 8 hours. The study investigated the effect of stress on tissue 

alpha-tocopheryl. The results showed that stress increased the concentration of vitamin E in 

plasma, liver, erythrocytes, and muscles, along with serum Se concentration. However, even 

with vitamin E supplementation, the concentration of alpha-tocopherol in erythrocytes and 

liver decreased in stressed cattle. Therefore, it was concluded that stress reduces alpha-

tocopherol concentration in tissues, even with a sufficient vitamin E diet. In a study (25) 

investigating the effect of vitamin E and Se injection on neutrophil functions in goats stressed 

by exposure to heat at 30°C, it was found that plasma cortisone and Se concentrations increased 

in both experimental and control groups. Vitamin E concentration decreased for the first 2 days 

and then increased. The study concluded that heat suppresses neutrophil function, but the effect 

of vitamin E and Se on this condition could not be fully explained. 

 

A study investigated erythrocyte GSH-Px and CAT levels in chronic asthmatic patients treated 

with beclomethasone dipropionate (26). The study found that erythrocyte CAT levels increased 

while GSH-Px levels decreased significantly in the 6th week. The study concluded that 

glucocorticoids caused changes in antioxidant enzyme levels at treatment doses. 

The study investigated the effects of dexamethasone on TBA levels and antioxidant enzyme 

levels in the heart and kidney of rats (27). The results showed a decrease in CAT, SOD, GSH-

Px, and Glutathione S-Transferase enzyme levels and an increase in plasma MDA levels on 

the 12th and 16th days of treatment. These findings suggest that Dex. may cause significant 

changes in antioxidant enzyme and MDA levels in the heart and kidney. A study was conducted 

to investigate the effects of glucocorticoids on hydrogen peroxide products, GSH-Px, Mn-

SOD, and CuZn-SOD activities in rat macrophages (28). The results showed that 

glucocorticoids led to a decrease in Mn-SOD, GSH-Px, and CAT activities, and an increase in 

hydrogen peroxide products. 

In a different study (29), plasma lipid peroxide levels were investigated in developing chicken 

embryos after glucocorticoid treatment. The results showed a nine-fold increase in plasma lipid 

peroxidation levels 48 hours after administering a high dose (0.25 mmol Hydrocortisone 

haemisuccinate sodium) of glucocorticoid to 15-day-old chicken embryos compared to the 

control group. The study concluded that high doses of glucocorticoid may cause an increase in 

lipid peroxidation.The information above indicates that glucocorticoids reduce lipid peroxide 

formation and increase antioxidant levels at treatment doses. However, at high doses, they 
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increase lipid peroxide formation and decrease antioxidant enzyme levels. In cases of vitamin 

E and Se deficiency, high doses of cortisol lead to the formation of free radicals, causing lipid 

peroxidation and resulting in the destruction and loss of cellular function. This process also 

leads to a decrease in antioxidant enzyme activities. Therefore, the antioxidant effect of vitamin 

E and Se plays an important role in reducing the destructive effect of high doses of cortisol.  

It is accepted that high doses of cortisol or raised cortisol levels may increase the production 

of free radicals in the body. Antioxidants have the potential to reduce the increased generation 

of free radicals.  

Therefore, the aim of our research is to investigate the impact of high cortisol doses on the 

oxidant and antioxidant system, specifically lipid peroxidation and antioxidant enzyme levels.  

We will also evaluate the efficacy of antioxidants in mitigating the detrimental effects of free 

radicals resulting from elevated cortisol levels. 

DISCUSSION  

This study demonstrates that the redox system is significantly affected by changes in hormonal 

status resulting from GC injection, which specifically induces oxidative stress. It is important 

to note that exogenous GCs may not accurately simulate the physiological stress state, as 

circulating GCs may rise significantly above the peak levels of the stress response (30-32). 

Studies have documented the strong effects of GCs on antioxidants and oxidative stress. 

Administration of GCs within the physiological range of the species studied has been shown 

to increase circulating levels (33,34). However, it is acknowledged that this may have amplified 

the effect of GCs on oxidative stress. The different doses of GC administered did not produce 

biased results, although it is important to carefully consider the dose administered. Two studies 

(35,36) reported a decrease in GCs in the circulation of the treated group, along with a 

substantial and significant effect on oxidative stress. This effect was most likely due to the 

irregularity of GC administration in the regulation of hormonal status. The duration of therapy 

significantly influenced the effects of GCs on redox balance. Studies assessing the short-term 

physiological responses to GC therapy have observed a slight increase in oxidative stress. 

Constant exposure to glucocorticoids (GCs) may have reduced the number of intracellular 

glucocorticoid and mineralocorticoid receptors (MR and GR) in the brain. This reduction could 

have affected negative-feedback efficiency, which is crucial for turning off the stress response 

and preventing overshooting (37,38). The balance between MR and GR is important for 

maintaining this negative-feedback efficiency. During the initial stages of the stress response, 

if glucocorticoid (GC) levels are low or intermediate, the mineralocorticoid receptors (MR) in 

the brain become quickly saturated. This leads to an increase in the activity of the 

hypothalamic-pituitary-adrenal (HPA) axis. The organism is able to adapt to the environmental 

stressor due to the permissive effects of MR, which also encourage an increase in GC levels. 

However, the permissive effects of GCs may have an additional drawback, as they could 

increase metabolic rate, leading to a rise in the generation of free radicals. Nevertheless, GCs 

can activate mechanisms that restrict the generation of free radicals or upregulate antioxidant 
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defences through genomic and nongenomic processes, mitigating biomolecular oxidation in 

the short term (39,40). High levels of GCs inhibit the stress response through GR inhibitory 

activities. Chronic stress conditions may cause dysregulation or malfunction of the negative 

feedback system (41), leading to an increased allostatic load and potentially making different 

brain regions more susceptible to oxidative stress (42). Therefore, oxidative stress may disrupt 

the negative-feedback process, both as a cause and an outcome in the development of chronic 

stress. Studies have shown that supplementing with antioxidants can reduce the pro-oxidant 

effects of GCs and increase lifespan, supporting this scenario (43,44). Furthermore, extended 

dysregulation of tissue redox states towards an oxidative stress state can disrupt the normal 

functioning of GCs by hindering the transrepression of genes mediated by the GRalpha receptor 

(45). According to our second theoretical interpretation, inhibiting GC activity and eventually 

downregulating antioxidants may result in an increase in oxidative stress when the negative 

feedback mechanism is activated. Reducing the metabolic rate is likely to lead to a decrease in 

the production of free radicals. However, it is suggested that oxidative stress may still be 

present due to the depletion of non-enzymatic antioxidants during the stress response, the 

biochemical activity of non-enzymatic compounds produced before the activation of negative 

feedback, and the potential diversion of energy required for antioxidant enzyme synthesis to 

other essential functions in energy-limited individuals (46). 

The liver showed the second-largest effect size. Despite its high antioxidant content (47), the 

liver is the primary peripheral target tissue for GCs. GCs cause various hepatic metabolic 

alterations, including increased gluconeogenesis and proteolysis, as well as changes to lipid 

composition (48,49). This high metabolic activity may ultimately increase the likelihood of 

oxidative stress. The study found that the heart had the lowest weak to intermediate impact size 

(50) compared to other tissues. The results suggest that the heart is more capable of maintaining 

a balanced redox state. However, it is important to note that 78.5% of the effect sizes were 

dependent on the injection of dexamethasone, which generally has little effect on oxidative 

stress. Therefore, caution must be exercised when interpreting the biological significance of 

these findings (see below). It is important to note that 84.2% of the effect sizes are dependent 

on studies that administered dexamethasone. Additionally, the impact size in muscles is 

approximately three times larger than in the heart. 

Finally, there was a significant impact on blood. The origins of oxidative damage in this tissue 

are difficult to pinpoint due to its interactions with numerous different tissues and exposure to 

various sources of reactive chemical species. Blood on its own also produces significant 

numbers of free radicals (51). Our findings support the theory that blood oxidative stress may 

accurately represent oxidative stress in other tissues, although this may depend on biomarkers 

(52).  

Compared to corticosterone, dexamethasone had a smaller impact size. Dexamethasone, being 

a synthetic glucocorticoid, may not be the best option to simulate high levels of stress in GCs, 

as it frequently does not bind to MR and may interact with GRs with different kinetics or 

affinities than natural GCs, as stated by Wilckens (51,52). 

It appeared that younger individuals were more vulnerable to oxidative stress induced by GCs. 

The larger effect size observed in young animals may be attributed to their distinct HPA 



BALKAN 11TH INTERNATIONAL CONFERENCE ON APPLIED SCIENCES 
April 4 - 7, 2024 ς Skopje 

ISBN : 978-625-6283-00-8 
 

 

CONFERENCE BOOK                                               Academy Global Publishing House  203  

responsiveness compared to adults (53, 54), selective mortality that eliminates those 

susceptible to oxidative stress, low antioxidant capacity, and high production of free radicals 

in response to growth-related metabolic demands (55). Therefore, a mechanistic framework 

that can help explain the long-lasting impacts of prenatal environment on adult phenotype and 

Darwinian fitness may be found in the relationship between stress hormones and oxidative 

stress in early life (56). 

No variation was observed in the magnitude of GCs' impact on oxidative stress across species. 

This result was unexpected because, as reported by Peñrez-Campo et al. (1998) and Hulbert et 

al. (2007), birds are generally considered to have better control over oxidative stress than other 

vertebrate groups. When interpreting this result, it is important to exercise caution as it may 

simply reflect low interspecific variability among the three bird species, three mammal species, 

and one reptile study that were included in the meta-analysis. These taxonomic biases highlight 

the need to study a larger number of taxa to gain a more comprehensive understanding of the 

relationship between GCs and oxidative stress. 

Overall, these results suggest that GC-induced oxidative stress may contribute to the increased 

risk of disease and reduced Darwinian fitness observed during periods of chronic stress. 

However, the impact of caloric restriction in laboratory animals presents a dilemma. Masoro 

and Austad (1996) and Sohal and Weindruch (1996) suggest that calorie restriction is an 

experimental technique that can reduce the rate of ROS production in mitochondria and 

oxidative damage to certain cellular components. However, calorie restriction also increases 

starting GC levels, leading to a paradox (61,62): how can caloric restriction reduce oxidative 

damage if it increases GCs and GCs enhance oxidative stress? 

Calorie restriction may balance the pro-oxidant consequences of persistently elevated GC 

levels through physiological and metabolic alterations. Heat shock proteins, which eliminate 

proteins harmed by ROS, are expressed more when calories are restricted (63). Furthermore, 

the stimulation of these receptors may inhibit the expression of multiple genes encoding heat 

shock proteins. This effect could be strengthened by GR downregulation in the hippocampus 

and cortical neurons (63). Furthermore, calorie restriction has been shown to decrease the 

production of reactive oxygen species (ROS) by reducing the degree of reduction of the 

respiratory chain's complex I (64). Additionally, it has been found to increase the expression 

of neurotrophic factors in the brain, which support the survival of hippocampal neurons (65). 

In addition, providing GCs to rats on a calorie-restricted diet has no impact on the production 

of mitochondrial ROS. Instead, it increases mitochondrial DNA damage and only partially 

enhances antioxidant activity for specific molecular components (66). These effects are not 

present in calorie-restricted rats that do not receive GC supplements (67). 

CONCLUSION  

 

The research indicates that GCs can induce oxidative stress in various tissues at different levels. 

The brain is the most vulnerable target to damage. Furthermore, GCs can cause age- and sex-

specific patterns that may significantly affect the relationship between redox physiology and 

HPA axis responsiveness. Finally, prolonged treatment with GCs can increase oxidative stress. 

However, further experimental studies are required to address these issues. 
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¥ZET 

Hēzla yaĸlanan n¿fusla b rl kte artan bakēm ve destek ht yacēnēn karĸēlanmasē, d¿nya 

genel ndek  h¿k¿metler ­ n ºneml  mal  ve sosyal zorluklar ortaya koymaktadēr. Evde 

saĵlanan bakēm h zmetler n n etk n b r ĸek lde uygulanmasē, saĵlēk harcamalarēnē azaltma, 

zaman ve kaynaklarēn ver ml  kullanēmēnē saĵlama, b reyler n y leĸme s¿reler n  kēsaltma ve 

saĵlēk h zmetler ne er ĸ m  kolaylaĸtērma g b  faydalar saĵlamaktadēr. Evde bakēm h zmetler  

sunumunda b rtakēm sorunlarla karĸēlaĸēlab lmekted r. Evde bakēm s¿rec nde, b rey n ºncel kl  

ht ya­larēnēn bel rlenmes nde yaĸanan f k r ayrēlēklarē, saĵlēk personel  le bakēm alan b rey ve 

yakēnlarē arasēndak  rol karmaĸasē ve let ĸ m sorunlarē g b  zorluklar yaĸanan sorunlardan 

bazēlarēdēr.  Bunlara ek olarak, hasta ve a les n n uygulanmasē gereken tedav  ve bakēm planēna 

karĸē gºsterd ĵ  d ren­ le saĵlēk personeller  arasēnda ortak b r bakēm kal tes  anlayēĸēna 

ulaĸēlamamasē da sorunlar arasēndadēr. Bu kapsamda evde bakēmda hastanēn gereks n mler n  

tanēlayab lmek ­ n standardze ed lm ĸ tanēlama ara­larēnēn kullanēlmasē ºner lmekted r. 

NANDA, NIC, NOC, Omaha ve Oas s baĸta olmak ¿zere evde bakēmda kullanēlan b r­ok 

hemĸ rel k sēnēflama s stem  bulunmaktadēr. Kl n k Bakēm Sēnēflama S stem  (CCC)ô de evde 

bakēmē daha y  hale get rmek amacēyla gel ĸt r lm ĸ bu sēnēflama s stemler nden b r d r. Kl n k 

Bakēm Sēnēflama S stem  1991 yēlēnda V rg n a Saba ve arkadaĸlarē tarafēndan gel ĸt r lm ĸt r. 

G¿n¿m¿zde se b r­ok d lde ­ev r s  olup devamlēlēĵēnē s¿rd¿rmekted r. Kl n k Bakēm 

Sēnēflama S stem  evde bakēm h zmet nde gºrev alan hemĸ reler ­ n hemĸ rel k s¿rec n  

zleyen, kodlanmēĸ ve standartlaĸtērēlmēĸ b r ­er­eve saĵlamaktadēr. Ayrēca bakēm alan 

b reyler n bakēm planē s stem n n oluĸturulmasēnda saĵlēk ­alēĸanlarē arasēnda ortak b r bakēĸ 

a­ēsē saĵlamakta ve ver ler n kayēt altēna alēnmasēnē daha s stemat k hale get rmekted r. Bu 

s stem n kullanēmē hemĸ rel k uygulamalarēnda, hemĸ rel k yºnet m  ve dar  alanlarda, 

hemĸ rel k eĵ t m nde ve hemĸ rel k araĸtērmalarēnda da fayda saĵlamaktadēr. Sonu­ olarak, 

hemĸ rel k bakēmēnēn g¿­l¿ yanlarēnēn ortaya ­ēkarēlab lmes  ve evde bakēmda yaĸanan 

sorunlarēn ­ºz¿m¿nde fayda saĵlayab lmes  ­ n Kl n k Bakēm Sēnēflama S stem ôn n evde 

bakēm h zmetler nde kullanēmēnēn arttērēlmasēnēn gerekt ĵ  d¿ĸ¿n¿lmekted r. Bu konuyla lg l  

hemĸ rel k araĸtērmalarēnēn arttērēlmasē ve farklē ºrneklem gruplarē le ­alēĸēlmasē 

ºner lmekted r. 

Anahtar Kel meler: Kl n k Bakēm Sēnēflama S stem , Evde Bakēm, Hemĸ rel k 
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1. GĶRĶķ 

Hēzla yaĸlanan n¿fusla b rl kte artan bakēm ve destek ht yacēnēn karĸēlanmasē, d¿nya 

genel ndek  h¿k¿metler ­ n ºneml  mal  ve sosyal zorluklar ortaya koymaktadēr (D¿nya Saĵlēk 

¥rg¿t¿, 2022).  Evde bakēm h zmet  gerekl  ve doĵru ĸek lde y¿r¿t¿ld¿ĵ¿nde saĵlēk 

mal yetler n  d¿ĸ¿rmekte, zamandan tasarruf ve kaynaklarēn etk n kullanēmēnē saĵlamakta, 

b reyler n y leĸme s¿reler n  hēzlandērmakta ve saĵlēk h zmetler ne er ĸ m  

kolaylaĸtērmaktadēr. Evde bakēm, bakēm alan b rey n ve a les n n de dah l olduĵu 

mult d s pl ner ek p anlayēĸēyla sunulan b r h zmett r. Bu nedenle kontrol mekan zmasēnēn 

g¿­l¿ olduĵu, ortak b r standart oluĸturulmasēnē gerekt ren b r organzasyondur. Evde bakēm 

h zmetler  sunumunda, b rtakēm sorunlarla karĸēlaĸēlab lmekted r. Evde bakēmda, 

b rey n/hastanēn ºncel kl  ht ya­larēnēn bel rlenmes nde yaĸanan f k r ayrēlēklarē, saĵlēk 

personel  le bakēm alan b rey ve yakēnlarē arasēndak  rol karmaĸasē ve let ĸ m sorunlarē 

yaĸanan sorunlardan bazēlarēdēr. Bunlarēn yanē sēra, hasta ve a les n n uygulanmasē gereken 

tedav  ve bakēm planēna karĸē gºsterd ĵ  d ren­ ve saĵlēk personeller  arasēnda k m  zaman ortak 

b r bakēm kal tes  anlayēĸēna varēlamayēĸē da yaĸanan sorunlardandēr (¢akēr ve Yaman, 2021; 

Solmaz ve Altay, 2019). Evde bakēm h zmet  sunumunda ulaĸēlab l rl k, eĸ tl k, ver ml l k, 

s¿rekl l ĵ  ­eren kal te standartlarē gereĵ , b reylere doĵru ve etk l  bakēm vereb lmek ­ n 

ortak b r yaklaĸēm ºnem taĸēmaktadēr. Bu baĵlamda hemĸ rel k sēnēflama s stemler n n 

kullanēlmasē h zmet sunumunda ºneml  katkēlar sunmaktadēr. Hemĸ rel k sēnēflama 

s stemler n n kullanēmē hemĸ rel k bakēm s¿rec nde standart ve ortak b r d l oluĸturmasē 

bakēmēndan deĵerld r. Evde bakēmda kullanēlan NANDA, NIC, NOC, Omaha ve Oas s baĸta 

olmak ¿zere b r­ok hemĸ rel k sēnēflama s stem  bulunmaktadēr. Kl n k Bakēm Sēnēflama 

S stem  (CCC)ô de evde bakēmē daha y  hale get rmek amacēyla gel ĸt r lm ĸ bu sēnēflama 

s stemler nden b r d r (Ķskender ve Kaplan, 2019; Saba, 2012). Bu derleme ­alēĸmasēnda Kl n k 

Bakēm Sēnēflama S stem , kullanēm alanlarē, yararlarē ve Kl n k Bakēm Sēnēflama S stem  

kullanēlarak yapēlmēĸ araĸtērma sonu­larēnēn paylaĸēlmasē ama­lanmēĸtēr.  

2. KLĶNĶK BAKIM SINIFLAMA SĶSTEMĶ NEDĶR? 

Kl n k Bakēm Sēnēflama S stem ; 1991 yēlēnda V rg n a Saba ve arkadaĸlarē tarafēndan ñEvde 

Saĵlēk Bakēmē Sēnēflama S stem  (HHCC)ò olarak lk vers yonu gel ĸt r lm ĸt r. S stem n 

gel ĸt r lmes nde temel olarak evde bakēm h zmet  alan b reyler n, saĵlēk bakēmēnē gel ĸt rmek 

ve bakēm sonu­larēnē deĵerlend rmek ama­lanmēĸtēr. S stem n lk hal  ­er s nde 20 adet bakēm 

ºĵes  bulunmaktayken g¿ncel vers yonunda b r adet bakēm ºĵes  daha eklenerek Kl n k Bakēm 

Sēnēflama S stem  adēnē almēĸtēr. Kl n k Bakēm Sēnēflama S stem , elektron k saĵlēk kayēt 

s stemler nde hemĸ rel k uygulamalarēnē belgelemek amacēyla kodlanmēĸ ve standartlaĸtērēlmēĸ 

b r ­er­eved r. Bu s stem hemĸ rel k s¿rec n  ben mseyerek bakēmē elektron k olarak 

kaydetmey  ve hemĸrel k bakēmēnēn sonu­larēnē deĵerlend rmey  saĵlamaktadēr. G¿n¿m¿zde 

bu s stem, b reyler n bakēmēnēn sēnēflanmasē ve kodlanmasēnda, bakēmēn planlanmasēnda, elde 

ed len ver ler n kayētlarēnēn tutulmasēnda, bakēm modeller  ve har talarēnēn gel ĸt r lmes nde ve 

rehberler n oluĸturulmasēnda kullanēlmaktadēr. Bunlarēn yanē sēra hemĸ rel k araĸtērmalarē ve 

meslek  eĵ t m amacēyla da devamlēlēĵēnē s¿rd¿rmekted r. Kl n k Bakēm Sēnēflama S stem ôn n 

1.0, 2.0 ve 2.5 vers yonlarē mevcuttur. Vers yonlarēn Korece, Norve­­e, Fars­a, Portek zce, 

Ķspanyolca, Slovence, T¿rk­e, Ķtalyanca ve ¢ nce d ller ne ­ev r ler  bulunmaktadēr (Saba, 

https://onlinelibrary.wiley.com/doi/full/10.1111/1467-9566.13650#shil13650-bib-0040
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2012; Zef rro ve ark., 2021). Kl n k Bakēm Sēnēflama S stem ôn n T¿rk­eôye ­ev r s  2010 

yēlēnda yapēlmēĸtēr (Korkmaz Aslan ve Em roĵlu, 2012). 

2.1.Kl n k Bakēm Sēnēflama S stem n n B leĸenler 

Kl n k Bakēm Sēnēflama S stem  (CCC) vers yon 2.5ôe gºre; 21 bakēm ºĵes , 176 hemĸ rel k 

tanēsē, 201 hemĸ rel k m¿dahales , 3 beklenen sonu­, 3 ger­ekleĸen sonu­ ve 4 eylem t p nden 

oluĸmaktadēr. Kl n k Bakēm Sēnēflama S stem  Vers yon 2.5, Kl n k Bakēm Sēnēflama S stem  

Vers yon 2.0'ēn g¿ncellemes d r (¢ zelge 1). Kl n k Bakēm Sēnēflama S stem ônde lk sev yede 

bakēm ºĵeler n  ­eren dºrt saĵlēk bakēm alanē yer almaktadēr. Dºrt baĸlēkta sēnēflandērēlan 

alanlardan her b r  farklē bakēm ºĵeler nden oluĸmakta ve k nc  sev yey  tems l etmekted r. Bu 

alanlarda toplam 21 bakēm ºĵes  alfabet k olarak sēralanmaktadēr. Bakēm ºĵeler n  ­eren dºrt 

saĵlēk bakēm alanē f zyoloj k, ps koloj k, fonks yonel ve saĵlēk davranēĸlarē baĸlēklarēnē 

­ermekted r. Bakēm ºĵeler , hasta bakēmēnēn saĵlanmasēna yºnel k b¿t¿nsel b r yaklaĸēm 

sunmakta ve bakēm ver ler n n elektron k olarak ĸlenmes  ­ n kodlama ­er­eves  

saĵlamaktadēr (Saba, 2012).  

¢ zelge 1. Kl n k Bakēm Sēnēflama S stem  Vers yon 2.0 ve Vers yon 2.5  

Vers yon 2.0 Vers yon 2.5 

- 182 Hemĸ rel k Tanēsē (59 ana, 123 

alt kategor ) 

- 792 Hemĸ rel k M¿dahales 

o 198 Hemĸ rel k M¿dahales  

(72ôs  ana, 126ôsē alt kategor ) 

o 4 Eylem T p  (198 Hemĸ rel k 

M¿dahales  x 4 Eylem T p ) 

- 546 Hemĸ rel k Sonucu (3 Sonu­ 

Bel rley c s  x 182 Hemĸ rel k Tanēsē) 

- 176 Hemĸ rel k Tanēsē (60 ana, 116 

alt kategor ) 

- 804 Hemĸ rel k M¿dahales 

o 201 Hemĸ rel k M¿dahales  

(77ôs  ana, 124ô¿ alt kategor ) 

o 4 Eylem T p  (201 Hemĸ rel k 

M¿dahales  x 4 Eylem T p) 

- 528 Hemĸ rel k Sonucu (3 Sonu­ 

Bel rley c s  x 176 Hemĸ rel k Tanēsē) 

(Korkmaz Aslan ve Em roĵlu, 2012; Saba, 2012). 

Kl n k Bakēm Sēnēflama S stem ônde ¿­¿nc¿ sev yey  hemĸ rel k tanēlarē ve hemĸ rel k 

m¿dahaleler  oluĸturmaktadēr. 60ôē ana ve 116ôsē alt kategor  olmak ¿zere toplam 176 

hemĸ rel k tanēsē bulunmaktadēr. Hemĸ rel k tanēlarē, kl n k bakēm gerekt ren hasta sorunlarēnē 

tems l etmekted r. ñGel ĸmeò, ñstab l ze etmeò ve ñkºt¿leĸmeò ºĵeler n  ­eren sonu­ 

bel rley c ler kullanēlarak 528 hemĸ relk sonucu elde ed lmekted r. Kl n k Bakēm Sēnēflama 

S stem , 77ôs  ana m¿dahale kavramēnē, 124ô¿ alt kategor de daha ayrēntēlē kavramlarēnē tems l 

etmek ¿zere toplam 201 temel hemĸ rel k m¿dahales n  ­ermekted r. Hemĸ rel k m¿dahales , 

b r hemĸ rel k tanēsēnē sonuca ulaĸtērmaya yºnel k yapēlan hemĸ rel k g r ĸ m n  tems l 

etmekted r. Bu s stemde temel hemĸ rel k m¿dahaleler n her b r  her zaman dºrt eylem 

t¿r¿nden b r yle b rleĸt r lerek yen  b r kavram oluĸturulmaktadēr. Dolayēsēyla hemĸ rel k 

m¿dahaleler toplam 804 hemĸ rel k m¿dahales  eylem nden oluĸmaktadēr. Eylem t¿r¿ 
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bel rley c ler  Kl n k Bakēm Sēnēflama S stem ôn n dºrd¿nc¿ sev yes n  oluĸturmakta; 

ñdeĵerlend rme/ zlemeò, ñbakēmò, ñeĵ t mò ve ñyºnetme/sevkò baĸlēklarēnē ­ermekted r. 

Eylem t¿rler, daha sonrasēnda sonu­larē, ĸ y¿k¿n¿, kaynaklarē veya mal yet  ºl­mek ­ n 

kullanēlab lecek kodlarla her temel hemĸ rel k m¿dahales  ­ n bel rl  b r boyutu 

tanēmlamaktadēr (Saba, 2012). 

Dºrd¿nc¿ sev ye aynē zamanda 176 hemĸ rel k tanēsēndan elde ed len 528 hemĸ rel k sonucunu 

saĵlamak ­ n kullanēlan sonu­ bel rley c lerden oluĸmaktadēr. Sonu­lar; beklenen ve 

ger­ekleĸen sonu­lar olarak ayrēlmaktadēr. G r ĸ mler uygulanmadan ºnce beklenen sonu­lar 

bel rlenmekte ve ñgel ĸmes ò, ñstab l kalmasēò, ñkºt¿leĸmes ò ĸekl nde fade ed lmekted r. 

G r ĸ mler uygulandēktan sonra se ger­ekleĸen sonu­lar bel rlenmekte, ñgel ĸt ò, ñstab l kaldēò 

ve ñkºt¿leĸt ò ĸekl nde fade ed lmekted r. Her b r hemĸ rel k tanēsē bu sonu­ bel rley c lerle 

b rleĸt r l p sonu­landērēlmaktadēr (Saba, 2012). 

 

Gºrsel 1. Kl n k Bakēm Sēnēflama S stem ôn n Yapēsē 

2.2.Kl n k Bakēm Sēnēflama S stem ôn n Evde Bakēmda Yararlarē 

Baĸlangē­ta Evde Saĵlēk H zmetler  Sēnēflandērmasē (HHCC) S stem  olarak b l nen Kl n k 

Bakēm Sēnēflama S stem , "kaynaklarē tahm n etmek ve sonu­larē ºl­mek ­ n hastalarē 

sēnēflandērmaya yºnel k b r yºntem gel ĸt rmek ve gºstermek ¿zere" tasarlanmēĸtēr. 

G¿n¿m¿zde ĸu ank  vers yonu (Vers yon 2.5) le pek ­ok ¿lkede kullanēlmaya devam 

ed lmekted r. Kl n k Bakēm Sēnēflama S stem  evde bakēm h zmet  baĸta olmak ¿zere bakēm 

h zmet n n ver ld ĵ  t¿m alanlarda kullanēlab lmekted r. ¥zell kle evde bakēm h zmet nde 

gºrev alan hemĸ reler ­ n hemĸ rel k s¿rec n  zleyen, kodlanmēĸ ve standartlaĸtērēlmēĸ b r 

­er­eve saĵlamaktadēr. Bu s stem bakēm alan b reyler n bakēm planē s stem n n 

oluĸturulmasēnda saĵlēk ­alēĸanlarē arasēnda ortak b r bakēĸ a­ēsē saĵlamakta ve ver ler n kayēt 

altēna alēnmasēnē daha s stemat k hale get rmekted r. Ayrēca Kl n k Bakēm Sēnēflama 

S stem ôn n elektron k ver  tabanēna uygun olarak hazērlanmēĸ olmasē da bakēm h zmet n n 

kanēta dayalē olmasēnē g¿­lend rmekted r. Buna ek olarak, bu sēnēflandērma s stem  ver ye kolay 

er ĸ m  ve ver ler n anal z n  kolaylaĸtērmaktadēr. Bu t¿r sēnēflama s stem n  evde bakēm 
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h zmet nde kullanmak, kaynaklarēn ver ml  kullanēmēna olanak saĵlamakta ve evde bakēm 

s¿rec ne yardēmcē olmaktadēr (Feng ve Chang, 2015; Saba, 2012). 

Kl n k Bakēm Sēnēflama S stem ôn n evde bakēm h zmetler nde kullanēmē hastalarēn tanē, 

m¿dahale ve sonu­larēnēn elektron k ortamda ĸlenerek s stemat k b r ĸek lde kaydetmey , 

kayded len ver ler n bakēmēn sonu­larēna katkēsēnēn deĵerlend r leb lmes n  saĵlamaktadēr. 

Hemĸ rel k s¿rec n n tak p ed leb lmes  ­ n standartlaĸtērēlmēĸ kavramlar sunmaktadēr. Kanēta 

dayalē uygulama protokoller n  kullanarak bakēm alan hastanēn ver ler n n doĵru ĸek lde 

ĸlenmes n , anal z ed lmes n  ve elde ed len sonu­larēn deĵerlend r lmes n  m¿mk¿n 

kēlmaktadēr (Park ve Cho, 2023; Saba, 2012).  

Bunlarēn yanē sēra Kl n k Bakēm Sēnēflama S stem , hemĸ rel k mesleĵ n n dares  ve yºnet m  

de dah l olmak ¿zere hemĸ rel k uygulamalarēnē belgelemek, kanēta dayalē ger­ekleĸt rmek ­ n 

t¿m ortamlarda kullanēlab lmekted r. Evde bakēmda Kl n k Bakēm Sēnēflama S stem ôn n 

yºnet msel ­er­evede faydalarē, hemĸ rel k bakēmē sonu­larēnēn kayded lmes  ve ºl­¿leb l r 

olmasēnē saĵlamaktēr. Kaynaklarēn, ĸ y¿k¿n¿n ve mal yet n bel rlenmes ne ve ºl­¿lmes ne 

h zmet etmekted r. Ayrēca hastanēn ac l yet durumunu ve ht yacē olab lecek bakēmē ºn gºrerek 

yºnet msel s¿rece katkēda bulunmaktadēr (Saba, 2012). 

Kl n k Bakēm Sēnēflama S stem  gerekl  z nler alēnarak hemĸ rel k uygulamalarēnēn ve 

hemĸ rel k bakēm planlarēnēn belgelenmes  ­ n elektron k saĵlēk kayēt s stemler nde de 

kullanēlab lmekted r. Kl n k Bakēm Sēnēflama S stem  hemĸ rel k uygulamalarēnda, bel rl  

hastalēk durumlarē, n¿fus gruplarē ve bakēm personel  ­ n elektron k saĵlēk kayētlarēndak  

bakēm planlarēnē ve gel ĸt r lm ĸ bakēm protokoller n  kullanmayē kolaylaĸtērmaktadēr. Aynē 

zamanda karar destek mekan zmalarēnē gel ĸt rmek amacēyla da kullanēlab lmekted r. Bu 

s stem n kullanēlmasē hemĸ rel k bakēmē s¿rec nde hemĸ rel k uygulamalarēnēn 

deĵerlend r lmes n , bakēma yºnel k rehberler ve kanēta dayalē uygulamalar gel ĸt r lmes n  ve 

hemĸ relk b lg s n  lerletmey  m¿mk¿n kēlmaktadēr (Saba, 2012).  

Kl n k Bakēm Sēnēflama S stem , profesyonel hemĸ rel k uygulamalarēnēn standardē olan 

hemĸ rel k s¿rec n n altē standardēnēn tamamēnē ­eren lk ulusal hemĸ rel k term noloj  

standardē ve ­er­eves dr (Amer kan Hemĸ reler B rl ĵ , 2010). Dolayēsēyla hemĸ rel k eĵ t m 

programlarēnē desteklemen n yanē sēra hemĸ rel k ºĵrenc ler ne eĵ t m ve ºĵret m vermek 

amacēyla hemĸ rel k eĵ t m nde de kullanēlmaktadēr. Bununla beraber hemĸ rel k term noloj s  

veya standartlaĸtērēlmēĸ hemĸ rel k uygulamalarē gerekt ren herhang  b r hemĸ rel k 

araĸtērmasēnda, temel olarak bu s stem kullanēlab lmekted r. Ķlg l  alanda ­alēĸan b r­ok doktora 

ºĵrenc s n n tez ­alēĸmalarēnda Kl n k Bakēm Sēnēflama S stem ôn  kullandēĵē ve kullanmaya 

devam etmekte olduĵu gºr¿lmekted r. Bu s stem n n cel, n tel ve karma t¿rde araĸtērma 

yºntemler nde faydalē olduĵu savunulmaktadēr. Ayrēca hemĸ rel k b l ĸ m  alanēndak  

araĸtērmacēlar da hastalēklara da r protokoller gel ĸt reb lmek, sonu­larēnē ºl­mek, kaynaklarēnē 

ve mal yetler n  bel rleyeb lmek amacēyla Kl n k Bakēm Sēnēflama S stem ôn  

kullanmaktadērlar (Korkmaz Aslan ve Em roĵlu, 2013; Saba, 2012). 

2.3.Kl n k Bakēm Sēnēflama S stem  Kullanēlarak Yapēlmēĸ ¢alēĸmalar  
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Park ve Choônun ­alēĸmasē, G¿ney Koreôde Kl n k Bakēm Sēnēflama S stem  farkēndalēĵē, 

kullanma durumlarē ve hasta deney m yle l ĸk s n  deĵerlend rmek amacēyla k nc  ve ¿­¿nc¿ 

basamak h zmet veren 217 hastanede ger­ekleĸt r lm ĸt r. ¢alēĸmada elektron k hemĸ rel k 

kayētlarēnēn mevcut durumu, standart term noloj n n farkēndalēĵē ve standart 

kullanēmē/yaygēnlaĸtērēlmasēna l ĸk n sonu­larē ncelemek amacēyla 3 kategor  ve 22 

maddeden oluĸan b r anket uygulanmēĸtēr. Hastaneler n ¿­te k s n n elektron k saĵlēk kayēt 

s stemler n  y¿ksek d¿zeyde ben msem ĸ olmasēndan dolayē Kl n k Bakēm Sēnēflama S stem  

farkēndalēĵēnēn fazla olduĵu bulunmuĸtur. Ancak, sahadak  uygulama zorluklarē sebeb yle, 

s stem n kullanēmē konusunda ger  kaldēklarē sonucuna varēlmēĸtēr. ¢alēĸmada ayrēca Kl n k 

Bakēm Sēnēflama S stem  farkēndalēĵēnēn olumlu hasta deney m  le arasēnda l ĸk  bulunmuĸtur 

(Park ve Cho, 2023). Korkmaz Aslan ve Em roĵluônun Kl n k Bakēm Sēnēflama S stem ôn n 

T¿rk­eye ­ev r s n n yapēldēĵē ve huzurev nde yaĸayan yaĸlēlarēn bakēmēnda uygulanab l rl ĵ  

deĵerlend r ld ĵ  ­alēĸmada bu s stem n yaĸlē bakēmēna uygun olduĵu b ld r lm ĸt r (Korkmaz 

Aslan ve Em roĵlu, 2012).  

He dar zadeh ve arkadaĸlarēnēn Ķran'da elektronē→k hemĸē→relē→k raporlarēnēn kullanēmēnēn kayēt 

kalē→tesē→ne etkē→sē→nē→ belē→rlemeyē→ ama­layan ­alēĸmasēnda, hemĸ rel k raporlarēnēn 

kayded lmes nde kl n k bakēm sēnēflandērma s stem  kullanēlmēĸtēr. ¢alēĸmaya toplamda 16 

hemĸ re katēlmēĸ olup, Kl n k Bakēm Sēnēflama S stem  kullanēm ºnces  ve sonrasēnda saĵlēk 

ver ler ne l ĸk n kayētlarēn yazēlē standartlara uyum m ktarēnēn sērasēyla %21,8 ve %71,3 

olduĵu, en eks ks z kaydēn la­ kayēt durumu olduĵu ve sērasēyla %58 ve %100 olduĵu 

bulunmuĸtur. ¢alēĸma sonucunda, s stem n kullanēmē ºnces  ve sonrasēnda kayētlarē raporlama 

kal tesnde anlamlē b r fark olduĵu tesp t ed lm ĸt r (He dar zadeh ve ark., 2017).  

Yang ve arkadaĸlarēnēn 2021 yēlēnda dah l ye yoĵun bakēma yatēĸē yapēlan 339 hastayla 

ger­ekleĸt rd kler  ­alēĸmada, Kl n k Bakēm Sēnēflama S stem ônde kullanēlan beklen len 

sonu­lar le ger­ek sonu­lar arasēndak  l ĸk n n deĵerlend r lmes  ama­lamēĸlardēr. Toplamda 

332,840 hasta kayēt ver s  deĵerlend rmeye alēnmēĸ, Kl n k Bakēm Sēnēflama S stem  kullanēmē 

sonucunda ger­ek sonu­lar le beklenen hemĸ rel k sonu­larē arasēnda stat st ksel olarak 

anlamlē b r l ĸk  olduĵu gºr¿lm¿ĸt¿r (Yang ve ark., 2021). Wh ttemburg ve Meet m' n 

­alēĸmasēnda se, Kl n k Bakēm Sēnēflama S stem ôn n hastalarēn bakēmēnēn s¿rekl l ĵ n n 

belgelenmes ne katkē saĵladēĵē ve t¿m saĵlēk ek b  ­ n hasta merkezl  bakēmēn 

kolaylaĸtērēlmasēna yardēmcē olduĵu bel rt lm ĸt r (Wh ttemburg ve Meet m, 2016). 

3. SONU¢ VE ¥NERĶLER 

Evde bakēmda b¿t¿nc¿l b r yaklaĸēmla hastanēn gereks n mler n  tanēlayab lmek ­ n 

standard ze ed lm ĸ tanēlama ara­larēnēn kullanēlmasē ºnerlmekted r. Hasta bakēmēnda 

hemĸ rel k term noloj s n  kullanarak uygun ĸek lde kodlanmēĸ ve standartlaĸtērēlmēĸ 

s stemlerden b r  olan Kl n k Bakēm Sēnēflama S stem  de evde bakēm dah l pek ­ok alanda 

kullanēlan s stemlerden b r d r (Park ve Cho, 2023). Kln k Bakēm Sēnēflama S stem , hasta 

bakēmēnēn elektron k olarak belgelenmes n  kolaylaĸtērmakta olup bu s stem n evde bakēm alan 

b reylerde kullanēmēyla hemĸ rel k bakēmēnēn kal tes n  arttēracaĵē, bakēm veren b reyler 

arasēnda ortak b r d l oluĸturacaĵē, kanēta dayalē gºr¿n¿r b r bakēm ve kaynaklarēn etk n 

kullanēlmasēnē saĵlayacaĵē ºngºr¿lmekted r. Ayrēca Kl n k Bakēm Sēnēflama S stem ; 
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hemĸ rel k uygulamalarēnda, hemĸ rel k yºnet m  ve dar  alanlarda, hemĸ rel k eĵ t m nde ve 

hemĸ rel k araĸtērmalarēnda da fayda saĵlamaktadēr (¥zdem r Aydēn, Turan ve Kay, 2023). Bu 

kapsamda Kl n k Bakēm Sēnēflama S stem ôn n ºzell kle evde bakēm h zmetler nde 

kullanēmēnēn arttērēlmasēnēn, hemĸ rel k bakēmēnēn g¿­l¿ yanlarēnēn ortaya ­ēkarēlmasēnda ve 

evde bakēmda yaĸanan b r­ok sorunun ­ºz¿m¿nde fayda saĵlayacaĵē d¿ĸ¿n¿lmekted r. Bu 

konuyla lg l  hemĸ rel k ­alēĸmalarēnēn sayēsēnēn arttērēlmasē ve bu alanda farklē ºrneklem 

gruplarē le ­alēĸēlmasē ºner lmekted r. 
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ABSTRACT 

Iron deficiency anemia is the most common type of anemia in the world. It is especially 

prevalent in underdeveloped and developing countries. The prevalence of iron deficiency 

anemia in these countries is related to the culture, economic opportunities, social structure and 

development of the country. Iron deficiency anemia, a health problem that can be seen in people 

of all age groups, may be associated with inadequate intake of iron in the diet, inadequate 

absorption of iron due to gastrointestinal system diseases or excessive iron loss due to bleeding. 

Iron is a necessary element for the production of erythrocytes in our body and thus for adequate 

oxygenation of tissues. Due to the deficiency of this element, hemoglobin cannot be produced 

and hemoglobin levels fall below the limit determined according to gender and age, symptoms 

such as palpitations, fatigue, exertional dyspnea, pallor of the skin and mucous membranes 

may occur in the body of these individuals and may lead to important diseases such as heart 

failure over time. Children, the elderly, mothers with a high number of pregnancies and births, 

those with low socio-economic status, women with excessive menstrual bleeding, and 

individuals with chronic health problems are at risk for iron deficiency anemia. In order to 

protect individuals at risk from iron deficiency anemia, approaches such as adequate dietary 

iron intake, controlling absorption disorders or bleeding that cause iron loss, regulating 

nutrition, and controlling chronic diseases are important. In the management of iron deficiency 

anemia; education and counseling, therapeutic and care-giving roles of healthcare professionals 

come to the forefront. In this context, this study aims to examine iron deficiency anemia and 

current approaches to its prevention through literature review method. 

Key words: Iron deficiency anemia, Risk factors for iron deficiency anemia, Prevention of 

iron deficiency anemia. 
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ÖZET 

Demir eksikliĵi anemisi, d¿nyada en yaygēn gºr¿len anemi t¿r¿d¿r. ¥zellikle geliĸmemiĸ ve 

geliĸmekte olan ¿lkelerde yaygēn olarak gºr¿len bir hastalēktēr. Bu ¿lkelerde demir eksikliĵi 

anemisinin gºr¿lmesi; ¿lkenin k¿lt¿r¿, ekonomik imk©nlarē, sosyal yapēsē ve geliĸmiĸliĵiyle 

iliĸkili olarak deĵerlendirilmektedir. Her yaĸ grubundan insanda gºr¿lebilen bir saĵlēk sorunu 

olan demir eksikliĵi anemisi, diyetle demirin yetersiz alēnmasē, gastrointestinal sistem 

hastalēklarēna baĵlē demirin yetersiz emilimi veya kanamalara baĵlē fazla miktarda demir kaybē 

ile iliĸkili olabilmektedir. Demir, v¿cudumuzda eritrositlerin ¿retilebilmesi ve bu sayede 

dokularēn yeterli d¿zeyde oksijenlenebilmesi i­in gerekli bir elementtir. Bu elementin 

eksikliĵine baĵlē olarak hemoglobin ¿retilememesi ve hemoglobin seviyesinin cinsiyete, yaĸa 

gºre belirlenmiĸ sēnērēn altēna inmesi sebebiyle bu bireylerin v¿cudunda ­arpēntē, yorgunluk, 

efor dispnesi, deri ve mukozada solukluk gibi belirti-bulgular ortaya ­ēkabilmekte ve zamanla 

kalp yetmezliĵi gibi ºnemli hastalēklara zemin oluĸturabilmektedir. ¢ocuk, yaĸlē, gebelik 

sayēsē, doĵum sayēsē ­ok olan anneler, sosyo-ekonomik düzeyi d¿ĸ¿k olanlar, aĸērē menstureal 

kanamasē olan kadēnlar, kronik saĵlēk sorunu olan bireyler demir eksikliĵi anemisi yºn¿nden 

riskli gruplardēr. Risk altēnda olan bireylerin demir eksikliĵi anemisinden korunmalarē i­in 

besinle yeterli demir alēnmasē, emilim bozukluklarē ya da demir kaybēna neden olan 

kanamalarēn kontrol altēnda tutulmasē, beslenmenin d¿zenlenmesi, kronik hastalēklarēn 

kontrol¿ gibi yaklaĸēmlar ºnemlidir. Demir eksikliĵi anemisinin yºnetiminde; saĵlēk 

­alēĸanlarēnēn eĵitim ve danēĸmanlēk, tedavi edici ve bakēm verici rol¿ ºn plana ­ēkmaktadēr. 

Bu baĵlamda ­alēĸma, demir eksikliĵine baĵlē anemiyi ve ºnlenmesine iliĸkin g¿ncel 

yaklaĸēmlarē literat¿r tarama yºntemiyle incelemeyi ama­lamaktadēr. 

Anahtar kelimeler:  Demir eksikliĵi anemisi, Demir eksikliĵi anemisi risk faktºrleri, Demir 

eksikliĵi anemisinden korunma. 

1. GĶRĶķ 

 

Anemi, kandaki hemoglobin d¿zeyinin, buna baĵlē olarak da dolaĸēmdaki eritrosit miktarēnēn 

yaĸa ve cinsiyete gºre belirlenmiĸ normal sēnērēn altēna inmesidir. Baĸlē baĸēna bir hastalēk 

olabileceĵi gibi herhangi bir hastalēĵa baĵlē olarak da geliĸebilir. 

Demir eksikliĵi anemisi, demirin diyetle yetersiz alēnmasē, yetersiz emilimi veya kanamaya 

baĵlē kaybē ile ilgili olan anemidir. Eritrosit ¿retiminde kullanēlan demirin yetersiz olmasē 

sebebiyle kandaki oksijen taĸēma kapasitesinde azalma ile karakterize bir hastalēktēr. 

Eritrositler hipokromik ve mikrositoz (kērmēzē kan h¿crelerinin normalden k¿­¿k olmasē) 

yapēdadēr. Yaĸa ve cinsiyete gºre deĵiĸiklik gºsteren hemoglobin (Hb) konsantrasyonunun, 

yetiĸkin kadēnlarda 12 gr/dlônin, yetiĸkin erkeklerde 13 gr/dlônin altēnda olmasē D¿nya Saĵlēk 

¥rg¿t¿ tarafēndan anemi olarak tanēmlanmēĸtēr.12 

 

T¿m d¿nyada olduk­a yaygēndēr. D¿nyada gºr¿len t¿m anemilerin % 50ôsinin demir eksikliĵi 

anemisi olduĵu belirtilmektedir. Orta ve Batē Afrika demir eksikliĵi anemisinin, ºzellikle 



BALKAN 11TH INTERNATIONAL CONFERENCE ON APPLIED SCIENCES 
April 4 - 7, 2024 ς Skopje 

ISBN : 978-625-6283-00-8 
 

 

CONFERENCE BOOK                                               Academy Global Publishing House  219  

beslenme eksikliĵine baĵlē olarak en sēk gºr¿ld¿ĵ¿ yerlerdir.9 Avrupaôda yaklaĸēk %23, Orta 

Asyaôda yaklaĸēk %65, G¿ney Asyaôda yaklaĸēk % 55 ve Latin Amerikaôda % 63.3 oranēnda 

gºr¿ld¿ĵ¿ belirtilmektedir.10 

D¿nyada anemi prevelansē, D¿nya Saĵlēk ¥rg¿t¿n¿n (DS¥) yaptēĵē son ­alēĸmalara gºre 

yaklaĸēk %24,9ôdur. D¿nya n¿fusunun yaklaĸēk olarak 500 milyonunda da demir eksikliĵi 

anemisi bulunmaktadēr. Demir eksikliĵi anemisi T¿rkiyeôde de sēk gºr¿lmekte ve ºnemli bir 

halk saĵlēĵē sorunu olmaktadēr.4-8  

Demir eksikliĵi anemisi artmēĸ demir gereksinimi, artmēĸ demir kaybē ve yetersiz demir alēmēna 

baĵlē olarak geliĸir. Aneminin nedenleri aĸaĵēdaki ­izelgede verilmiĸtir.1  

 

Çizelge 1. Demir Eksikliĵi Anemisi Etiyoloji 6 

Artmēĸ Demir 

Gereksinimi 

Artmēĸ Demir Kaybē Yetersiz Demir Alēmē 

¶ Emziren 

anneler 

¶ Gebe olan 

kadēnlar 

¶ Geliĸme 

­aĵēndakiler 

çocuklar 

¶ Menorajisi olan ve adet dönemi 

dēĸēnda vajinal kanamasē olan 

kadēnlar 

¶ Ķntrauterin kontraseptif aletler 

¶ Gastrointestinal sistem 

hastalēklarē olanlar ( Özefajit, 

özofagus varisleri, Peptik 

¦lsere baĵlē olarak geliĸen 

kanama, Ķnflamatuar baĵērsak 

hastalēĵē, Hemoroidi olan 

bireyler) 

¶ Mide ve kolon kanserleri, 

Herediter anjiyodisplazi,  

¶ ¦riner sistem hastalēklarē 
(KBY) 

¶ Kronik kan veren bireyler 

(donörler) 

¶ Pēhtēlaĸma  bozukluĵu olan 
kiĸiler 

 

¶ Besinsel (Vejetaryen 

beslenenler, Yaĸlēlar) 

¶ Emilim bozukluĵu olan 

hastalar (Aklorhidrisi 

olan bireyler, Mide 

cerrahisi, Pika, çölyak 

hastalarē) 

¶ Demir, B12 ve folik asit 

içeren besinlerin 

yeterince 

tüketilmemesi 

 

Demir, eritrositlerin üretilebilmesi için zorunlu bir elementtir. Hemoglobinin iskelet molekülü 

olan hem sentezinin olabilmesi i­in gereklidir. V¿cuda alēnan demirin yaklaĸēk % 60ôē 

hemoglobine baĵlēdēr. Bu y¿zden g¿nl¿k olarak demirin diyetle alēnmasē ºnemlidir. Besinlerle 

alēnan demirin emilebilmesi i­in baĵlē bulunduĵu molek¿llerden kurtulmasē gerekir. Diyetle 

alēnan demirin ¿­te birinden azē emilmeye hazērdēr. Ķnce baĵērsaĵēn ¿st kēsmēndan emilir. 

Emilimim i­in midedeki asit ortamē ve C vitamininin indirgeme potansiyeli ºnemlidir. 

Besinlerle vücudumuza giren Fe +++ formunda olan demir, midemizde C vitamini, mide asidi 
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olan hidroklorik asit ve proteinlerin redüktör etkisiyle Fe++ (ferro) haline gelir. Bu sayede 

demirin emilimi kolaylaĸēr ve emilimi saĵlanēr. Demir, ince baĵērsaktan emildikten sonra kana 

ge­er ve transferrin ile birleĸir. Transferrin plazmada bulunan bir glob¿lindir. Transferrin ile 

birleĸen demir, hemoglobin sentezinde kullanēlmak i­in kemik iliĵine gelir. Kanda demir 

seviyesinde fazla artēĸ olduĵunda demirin depo hali olan ferritin ĸeklinde karaciĵer ve 

h¿crelerde depolanēr.2 

Demir Eksikliĵi Anemisinin Belirti ve Bulgularē 

¢ok ilerlememiĸ demir eksikliĵi anemisi semptom gºstermeyebilir. Ancak ilerleyen 

evrelerinde aĸaĵēdaki semptomlar gºr¿lmeye baĸlar: 

¶ Baĸ Aĵrēsē,  

¶ Dispne,  

¶ Halsizlik, yorgunluk,  

¶ Ķĸtahsēzlēk 

¶ Efor dispnesi,  

¶ Ciltte ve mukozada solukluk, 

¶ Takipne,  

¶ Taĸikardi,  

¶ Anjina pektoris,  

¶ Ķlerleyen Evrelerde Kalp Yetmezliĵi gibi belirti bulgular gºr¿lebilir.  

Ayrēca toprak, kil, buz ve k©ĵēt gibi maddeleri yeme alēĸkanlēklarē da gºr¿len diĵer 

belirtilerdir.5 Gebelerde erken doĵum ve fetal geliĸimde olumsuzluklar gºr¿lebilir. ¢ocuklarda 

büyüme ve geliĸmede duraksama, huzursuzluk, uykuya eĵilim gibi belirti bulgular 

gözlenebilir.11 

Demir Eksikliĵi Anemisinde Tanē 

Hastadan detaylē ºyk¿ ile aktivite toleransē, gebelik durumu, deri rengi, beslenme alēĸkanlēklarē 

deĵerlendirilir. Kanda; 

¶ Hemoglobin, Hemotokrit,  

¶ MCHC, MCV, 

¶ Serum Demir, Ferritin, Transferrin d¿zeylerine bakēlēr.  

Hemoglobin d¿zeyi <8 g/dL ise semptomlar gºr¿lmeye baĸlar. Gastrointestinal sistem 

muayenesi yapēlēr. Gaitada gizli kan bakēlēr. Eritrositleri incelemek amacēyla periferik yayma 

yapēlēr.2 

Demir Eksikliĵi Anemisinde Tedavi 

Tedavinin amacē, demir eksikliĵini gidererek hastada geliĸen belirti bulgularē ortadan 

kaldērmaktēr. Bu sebeple demir eksikliĵine neden olan durum belirlenmeli ve bu yºnde tedavi 

planē hazērlanmalēdēr. Gebelikte, annenin demir ihtiyacē artarak anemiye neden olur ve eksik 

olan demir replasman tedavisiyle, demir yönünden zengin besinlerin diyete eklenmesiyle 
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d¿zeltilebilir. Ancak gebelik dēĸēndaki anemiye neden olan durumlarēn detaylē araĸtērēlmasē 

gerekir. Gastrointestinal sistemde olan kanamalara baĵlē olarak anemi geliĸmiĸse; gaitada gizli 

kan, endoskopi, kolonoskopi, X-ray taramasē yapēlmalēdēr. Sonu­larēna gºre tedavi planē 

hazērlanēr.  

Demir replasman tedavisi oral ve parenteral yolla yapēlēr. Daha fazla demir kaybēnē ºnlemek 

için anemiye neden olan durum tedavi edilmeli fakat bütün hastalar anemi düzelmesi ve demir 

depolarēnēn dolmasē i­in demir tedavisi almalēdēr.7  Demir eksikliĵi anemisinin aĵēz yoluyla 

tedavisinde ferröz (Fe+2) ve ferrik (Fe+3) olarak iki farklē demir bileĸiĵi kullanēlmaktadēr.13 

Fe+2 olan bileĸikler ince baĵērsaktan daha rahat emilirken, Fe+3 bileĸiklerin emilimi daha 

azdēr. Demir ila­larēnēn a­ karnēna alēnmasē ºnerilir. Ancak bulantē, kusma, karēn aĵrēsē gibi 

ĸik©yetler belirirse hasta ilacē yemekle veya yemekten sonra da alabilir. Yemeklerle birlikte 

alēnmasē durumunda demirin emilimi yarē yarēya azalēr. 

G¿nde 3 kez 200 mg alēnan ferrºz s¿lfat alēnmasē tedavi i­in yeterlidir. Bunun yanēnda ferrºz 

fumarat ve ferröz glukonat da demir eksikliĵi tedavisinde ºnerilmektedir.7 

Hemoglobin deĵerindeki artēĸ yaklaĸēk 14 g¿nden sonra baĸlar. Hemoglobin deĵeri normale 

dºnd¿kten sonra demir depolarēnēn normal d¿zeye gelmesi i­in yaklaĸēk ¿­ ay daha ila­larēn 

kullanēlmasē gerekir.  Oral demir tedavisiyle yanēt alēnamamasē durumunda ek bir anemi 

nedeninin varlēĵē, gastrointestinal sistemde emilim bozukluĵu ve demir eksiliĵi tanēsēnēn 

doĵruluĵu a­ēsēndan hasta yeniden deĵerlendirilmelidir.3 

Hastada malabsorpsiyon varsa, intravenöz veya intramusküler tedaviye geçilir. Hastada alerjik 

reaksiyon geliĸme durumu nedeniyle deneme dozu uygulanēr. Hasta alerjik reaksiyon 

yönünden 30 dakika gözlemlenmelidir. 

Demir Eksikliĵi Anemisinde Korunma 

Demir eksikliĵi anemisinin yaygēn olmasē sebebiyle hastalēktan korunmak i­in eĵitim 

planlamasē yapēlmalēdēr. ¥zellikle gebe ve mensturasyon dºnemindeki kadēnlarda koruyucu 

ºnlemler her ge­en g¿n ºnem kazanmaktadēr. Y¿ksek miktarda demir i­eren; 

¶ Kērmēzē etler, 

¶ K¿mes hayvanlarē ve ºzellikle hindi,  

¶ Balēk, deniz ¿r¿nleri, 

¶ Yeĸil sebzeler,  

¶ Pekmez,  

¶ Kuruyemiĸler,  

¶ Baklagiller, 

¶ Meyvelerin tüketilmesi önerilir.  

Demir emilimini arttēran besinler ve C vitamini diyetle alēnmalēdēr.  

S¿t ­ocuklarē ilk 6 ay sadece anne s¿t¿yle beslenmelidir. Anne s¿t¿ bulunmayan ­ocuklarēn 

demir katkēlē mamalar ile beslenmesi desteklenmelidir. 6. aydan sonra ek gēdalara baĸlanmalē 
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ve sindirimi kolay demir yºn¿nden zengin besinler verilmelidir. 2 yaĸēna kadar ek gēdalarla 

birlikte anne sütüne devam edilmelidir. 

Gastrointestinal sistem hastalēklarē (ülseratif kolit, özofagus varisleri, peptik ülser v.s.) olan 

riskli bireylerin, hemoglobin deĵeri ºl­¿m¿, gis muayenesi, endoskopi, kolonoskopi, gaitada 

gizli kan bakēlmasē gibi uygulamalarē d¿zenli olarak yaptērmasē ºnerilmektedir.  

Riskli grupta olan kronik bºbrek yetmezliĵi hastalarēnēn, bºbreklerde ¿retilen eritropoetin 

yapēmēnēn azalmasēna baĵlē olarak geliĸebilecek anemiden korunmalarē i­in d¿zenli olarak kan 

testlerine bakēlmasē, gerektiĵinde destek tedavilerinin uygulanmasē ºnemlidir. 

Riskli bireylere dengeli beslenmeleri i­in gēda se­iminde yardēmcē olunmalēdēr. ¢ok yaĵlē ya 

da sēkē vejeteryan diyeti uygulayan hastalarēn, diyetisyenle gºr¿ĸmeleri saĵlanmalēdēr. Risk 

altēndaki bireylere bu ama­lara yºnelik olarak eĵitim verilmelidir. 

2. SONUÇ 

Yukarēda belirtildiĵi ¿zere demir eksikliĵi anemisi d¿ĸ¿k d¿zeyde olduĵunda belirti 

vermeyebilir. D¿nyaôda bir­ok kiĸide demir eksikliĵi anemisine rastlanabilmektedir. Ķlk 

baĸlarda ­oĵu kiĸi tarafēndan ºnemsenmese de demir eksikliĵi d¿zeyi arttēk­a daha ciddi 

hastalēklarla karĸēlaĸma olasēlēĵē da artacaktēr. Demir eksikliĵi anemisinin ºnlenmesinde; 

yeterli ve dengeli beslenme, d¿zenli aralēklarla saĵlēk kontrol¿ ve kronik hastalēklarēn kontrol 

altēna alēnmasē ºnemli yaklaĸēmlardēr. Koruyucu yaklaĸēmlar arasēnda saĵlēk ­alēĸanlarēnēn 

eĵitim ve danēĸmanlēk rol¿ vazge­ilmezdir. 
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ABSTRACT 

With the increasing elderly population in the world and in Turkey, the interest in the treatment 

and care of important health problems in the elderly is also increasing. The main aim of 

treatment and care in the elderly is to improve the quality of life. For this reason, studies to 

improve the quality of life of elderly people aged 65 years and over are gaining importance. 

Many of these studies aim to ensure a high level of self-care competence in elderly individuals, 

to ensure that the elderly are as independent as possible in maintaining their own needs, to 

maintain their activities of daily living at an optimal level and not to reduce their quality of life. 

These studies also aim to ensure that the elderly have sufficient information about chronic 

diseases that may develop with age, to increase their awareness and thus to continue their lives 

by knowing what to do to prevent the effects of these diseases. Osteoporosis and osteomalacia, 

which are among the health problems that occur especially with age, are common in the elderly. 

It is known that osteoporosis, which causes low bone mineral density, decreased bone 

formation, increased bone destruction, deterioration of the structure of bone tissue and 

increased risk of fractures in the bones, and osteomalacia, characterized by impaired 

mineralization of bone, significantly reduce the quality of life in the elderly. Factors such as 

hormonal changes, cytokines, vitamin D deficiency, sarcopenia, nutritional changes and 

immobilization are among the factors affecting the musculoskeletal system in the elderly.  In 

the treatment of osteoporosis and osteomalacia, which is an important public health problem 

that can result in bone fractures, pain, functional loss and death, it is aimed to prevent fractures 

and maintain current prevention methods. Because of fractures due to osteoporosis and 

osteomalacia, elderly patients may need care at many stages of their lives and face the risk of 

death. For this reason, it has become important to be informed about the disease, who is at risk, 

what symptoms it shows, especially in old age, what should be done to prevent the disease and 

what measures should be taken. It is known that knowledge about these diseases will reduce 

the increase in morbidity and mortality rates. Especially in elderly individuals, it is important 

to take necessary interventions with the support of health professionals and the family in order 

to take precautions and protection (vitamin D and calcium intake, regular and individualized 

exercise, etc.) before fracture development. In this context, this study aims to evaluate 

osteoporosis and osteomalacia in the elderly based on current literature. 

Keywords: Osteoporosis, Osteomalacia, Old Age 
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ÖZET 

D¿nyada ve T¿rkiyeôde yaĸlē pop¿lasyonun giderek artmasēyla birlikte yaĸlēlarda ortaya ­ēkan 

ºnemli saĵlēk sorunlarēnēn tedavi ve bakēmēna iliĸkin ilgi de artmaktadēr. Yaĸlēlarda tedavi ve 

bakēmēn temel amacē yaĸam kalitesinin arttērmaya yºneliktir. Bu nedenle 65 yaĸ ve ¿zeri yaĸlē 

insanlarēn yaĸam kalitelerini arttērmak i­in yapēlan ­alēĸmalar ºnem kazanmaktadēr. Bu 

­alēĸmalarēn bir­oĵu yaĸlē bireylerde y¿ksek d¿zeyde ºz bakēm yeterliliĵini saĵlamalarēnē, 

olabildiĵince yaĸlēlarēn kendi gereksinimlerini s¿rd¿rmelerinde baĵēmsēz olmalarēnē, optimal 

d¿zeyde g¿nl¿k yaĸam aktivitelerini s¿rd¿rmelerini ve yaĸam kalitelerini d¿ĸ¿rmemelerini 

saĵlamayē ama­lamaktadēr. Bu ­alēĸmalarda ayrēca yaĸlēlarēn yaĸla birlikte geliĸebilecek kronik 

hastalēklar hakkēnda yeterli bilgi sahibi olmalarē, farkēndalēklarēnēn arttērēlmasē ve bºylece, bu 

hastalēklarēn etkilerinden korunmada yapēlmasē gerekenleri bilerek yaĸamlarēnē devam 

ettirmeleri ama­lanmaktadēr. ¥zellikle yaĸla birlikte ortaya ­ēkan saĵlēk sorunlarē arasēnda 

osteoporoz ve osteomalazi yaĸlēlarda yaygēn gºr¿lmektedir. Yaĸlēlarda d¿ĸ¿k kemik mineral 

yoĵunluĵu, kemik yapēmēnēn azalēp, kemik yēkēmēnēn artmasē, kemik dokusunun yapēsēnēn 

bozulmasē ve kemiklerdeki kērēk riskinde artēĸa neden olan osteoporoz ve kemiĵin 

mineralizasyonunda bozuklukla karakterize osteomalazinin yaĸlēlarda yaĸam kalitesini ºnemli 

oranda d¿ĸ¿rd¿ĵ¿ bilinmektedir. Yaĸlēlarda hormonal deĵiĸiklikler, sitokinler, D vitamini 

d¿ĸ¿kl¿ĵ¿, sarkopeni, beslenme deĵiĸiklileri ve immobilizasyon gibi faktºrler kas-iskelet 

sistemi ¿zerinde etkili faktºrler arasēndadēr.  Kemik kērēklarē, aĵrē, fonksiyonel kayēp ve ºl¿mle 

sonu­lanabilen ºnemli bir toplum saĵlēĵē problemi olan osteoporoz ve osteomalazi tedavisinde 

kērēklarēn ºnlenmesi ve mevcut korunma yºntemlerinin s¿rd¿r¿lmesi hedeflenmektedir. ¢¿nk¿ 

osteoporoz ve osteomalaziye baĵlē geliĸen kērēklardan dolayē yaĸlē hastalar hayatlarēnēn bir­ok 

evresinde bakēma muhta­ hale gelebilmekte ve ºl¿m riskiyle karĸē karĸēya kalabilmektedir. Bu 

sebeple hastalēk hakkēnda bilgi sahibi olunmasē, kimlerin risk altēnda olduĵu, ºzellikle 

yaĸlēlēkla birlikte ne gibi belirtiler gºsterdiĵi, hastalēktan korunmak i­in neler yapēlmasē 

gerektiĵi ve alēnmasē gereken ºnlemleri ºne ­ēkarmak ºnem kazanmēĸtēr. Bu hastalēklar 

hakkēnda bilgi sahibi olunmasēnēn morbidite ve mortalite oranlarēndaki artēĸē azaltacaĵē 

bilinmektedir. ¥zellikle yaĸlē bireylerde kērēk geliĸmeden ºnce ºnlem almak ve korunmak için 

(D vitamini ve kalsiyum alēmē, d¿zenli ve bireye uygun ĸekilde egzersiz yapēlmasē vs.) saĵlēk 

profesyonellerinin ve ailenin de desteĵiyle gerekli giriĸimlerin yapēlmasē ºnemlidir. Bu 

baĵlamda ­alēĸma, g¿ncel literat¿r bilgisine dayalē yaĸlēlarda osteoporoz ve osteomalaziyi 

deĵerlendirmeyi ama­lamaktadēr. 

Anahtar Kelimeler:  Osteoporoz, Osteomalazi, Yaĸlēlēk 

1. GĶRĶķ 

Osteoporoz, kemiĵin mineral yapēsēnda azalma, mikro yapēsēnda bozulma sonucu kemik 

desteĵinde azalmayla beraber, kērēk riskinde artēĸla karakterize, metabolik, ilerleyici bir kemik 

hastalēĵēdēr.1-19 D¿nyada artan n¿fusta, yaĸlē pop¿lasyonu giderek artmaktadēr ve bu yaĸlēlar 

i­in kērēk riski b¿y¿k tehdit oluĸturmaktadēr.5 



BALKAN 11TH INTERNATIONAL CONFERENCE ON APPLIED SCIENCES 
April 4 - 7, 2024 ς Skopje 

ISBN : 978-625-6283-00-8 
 

 

CONFERENCE BOOK                                               Academy Global Publishing House  226  

Osteoporoz, d¿nyada ve ¿lkemizde yaygēnlēĵē artan ºnemli bir toplum saĵlēĵē sorunu olup, 

osteoporozdan etkilenen yaĸlē birey sayēsē her ge­en g¿n artmaktadēr.2 Ülkemizde Türkiye 

Osteoporoz Derneĵiônin yapmēĸ olduĵu ­alēĸmada (Frakt¿rk), osteopeni prevelansē yaklaĸēk 

%50, osteoporoz prevelansē ise yaklaĸēk % 25 olarak bildirilmiĸtir. Ayrēca yine aynē ­alēĸmada 

kal­a kērēĵē oranēnēn giderek arttēĵē vurgulanmaktadēr.22 

Osteoporoz d¿nyada yēlda yaklaĸēk olarak 9 milyondan fazla kērēĵa neden olmakla birlikte en 

fazla kērēk Avrupaô da (%34,8) meydana gelmektedir.10 Osteoporoza baĵlē geliĸen en ºnemli 

semptom kērēktēr. Kērēk insidansēnda cinsiyete bakēldēĵēnda; kadēnlar, erkeklere gºre daha 

y¿ksek risk altēndadēr. ¥zellikle 50 yaĸēndan sonra bu risk, daha da artar ve erkeklerde gºr¿len 

riskin yaklaĸēk iki katē olmaktadēr. 

Osteoporozun Risk Faktörleri 

Osteoporozda; 

¶ Postmenopozal dºnemde olmak (ºstrojen hormonunun yetersiz olmasē)  

¶ Kemik yoĵunluĵunun d¿ĸ¿k olmasē 

¶ Sēk sēk d¿ĸme yaĸayan bireyler 

¶ Erken menopoza girmek veya cerrahi ile menopoza giren kadēnlar  

¶ Erkeklerde d¿ĸ¿k testosteron seviyesine sahip olmak 

¶ Kalsiyumdan zengin besinlerin yeterli t¿ketilmemesi (s¿t, yoĵurt v.s.) 

¶ Kadēnlarda yeme davranēĸ bozukluĵunun (anoreksiya nervoza, bulimia vb) var olmasē 

(normal hormon dengesi bozulur ve bu durum kemik mineral kaybēna neden olur) 

¶ ¢ocukluktan itibaren hareketliliĵin az olmasē ve d¿zenli egzersiz yapmamak 

¶ Ailede osteoporozu olan bireylerin bulunmasē (bazē kalētēmsal durumlar) 

¶ D vitamini yetersizliĵi (diyette yetersiz alēmē ve g¿neĸ ēĸēnlarēna yeterince maruz 

kalmamak) 

¶ K¿­¿k bir darbe veya d¿ĸme sonrasēnda kemik kērēĵē oluĸan kiĸiler 

¶ Alkol t¿ketilmesi (Alkol, kemik h¿crelerini etkileyerek, kalsiyum emilimini azaltēr, 

hormon metabolizmasēnda bozukluklara neden olur.) 

¶ Zayēf iskelet yapēsēna sahip olmak 

¶ 55 yaĸ ve ¿zerinde olmak 

¶ Sigara kullanēmēnēn olmasē (Sigara, kalsiyum emilimini ve kalsiyumun aktif ĸekle 

dºn¿ĸ¿m¿n¿ azaltēr ve kadēnlarda ºstrojen seviyesine etkileyerek kemiĵin mineral 

yoĵunluĵunun azalmasēna neden olur.) 

¶ V¿cut aĵērlēĵēnēn normalden az olmasē (Beden kitle endeksinin d¿ĸ¿k olmasē) 

¶ Hipertiroidizm, hiperparatiroidizm, ­ºlyak gibi kemik kērēk riskini artēran hastalēklarēn 

varlēĵē risk faktºrleri arasēndadēr.8 

Osteoporozda Sēnēflandērma 

Osteoporoz tip 1 ve tip 2 olmak üzere iki grupta incelenmektedir; 
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Tip 1 Osteoporoz: Genel olarak 50 yaĸ ve ¿zeri postmenopozal kadēnlarda gºr¿l¿r. 

Postmenopozal osteoporoz olarak da bilinir. Kadēnlarda yavaĸ olan kemik kaybē, menopoz 

ile birlikte hēzlanmaya baĸlar. ¥strojen hormonunun eksikliĵi hēzlē kemik kaybēna neden 

olur. Buna baĵlē olarak da artmēĸ osteoklastik, azalmēĸ osteoblastik aktivite sonucunda 

primer olarak trabek¿ler kemik etkilenir. Trabek¿ler (s¿ngerimsi) kemik kaybēnēn fazla 

olmasē nedeniyle vertebra ve ºn kol kērēklarēyla ortaya ­ēkar. 

Tip 2 Osteoporoz: Osteoblast sayēsēndaki azalmaya baĵlē olarak kortikal ve trabek¿l 

(s¿ngerimsi) kemiĵin kaybē sºz konusudur. 60 yaĸ ve ¿zeri hem erkek hem kadēnlarda 

gºr¿l¿r. Tibianēn proksimal kēsmē, humerus, femur boynu ve pelviste kērēkla karakterizedir. 

Osteoporozun Patogenezi 

¢ocukluk ve ergenlikte gºr¿len kemik yapēmē, yēkēmēndan daha fazladēr ve net olarak bir 

kemik k¿tlesi artēĸēna yol a­ar. En ¿st d¿zeyde kemik kitlesine ulaĸēldēktan belli bir s¿re 

sonra, kemik yapēm ve yēkēm oranlarē dengede olacak ĸekilde sabit kalēr. Erkek ve 

kadēnlarda yaĸlanmayla ve kadēnlarda bununla birlikte menopoz varsa bu denge bozulur. 

Sonucunda da kemik mineral yoĵunluĵu, kemik yapēsē ve kemik kalitesi de bozulmaya 

baĸlar. 15-17  

Kemik s¿rekli olarak yapēm ve yēkēm olaylarēnēn olduĵu canlē bir dokudur. Bu canlēlēk 

osteoklast, osteoblast ve osteositin olan 3 kemik h¿cresinin normal ­alēĸmasēyla 

m¿mk¿nd¿r. Kemik yēkēmēnda, osteoklastlar tarafēndan eski veya hasar gºrm¿ĸ kemik 

dokusu ­ēkarēlēr. Daha sonra kemik yapēcē h¿creler olan osteoblastlar, saĵlēklē kemik 

dokusu ile doldurmak için bölgeye yönlendirilir. Bu süreç sürekli olarak iskelet boyunca 

meydana gelir ve normal kemik g¿c¿ i­in ºnemlidir. Osteoblast ve osteoklastlarēn 

fonksiyonlarē bir d¿zen i­erisinde, uyumlu ­alēĸērlar. Osteositler, kemikler i­in 

mekanosensºr gºrevi gºr¿rler. Kendi aralarēndaki ve dēĸ kemik y¿zeyi ile olan karmaĸēk 

iletiĸim aĵlarē sayesinde kemik yapēm ve yēkēmēnē yºnlendirirler. 21 

Ķmm¿n sistem ve kemik h¿creleri arasēndaki etkileĸim ile ºstrojen eksikliĵi, T 

h¿crelerinden ­eĸitli inflamatuar sitokin salēnmasēna neden olur. Salēnan bu sitokinler 

kemik h¿crelerinin aktivitesini artērēp, azaltarak etki gºsterirler.7-20 ¥zellikle yaĸlē 

bireylerde diyette yetersiz Ca alēmē, yaĸlēlēk veya hastalēk nedeniyle baĵērsaktan Ca 

emiliminin bozulmasē ve D vitamini eksikliĵine baĵlē olarak hiperparatiroidizm ve kemik 

dokuda kayēp oluĸmasēna neden olabilir.12 D vitamininin dolaĸēmdaki formu 30 ng/mlônin 

altēna d¿ĸt¿ĵ¿nde PTH seviyelerinin artmasēna neden olur, bu da D vitamini takviyesi i­in 

hedefin bu seviye veya daha y¿ksek olmasē gerektiĵini d¿ĸ¿nd¿r¿r.13 

Osteoporozun Belirti ve Bulgularē 

Erken dºnemlerde kērēk oluĸana kadar belirti vermeyen sinsi bir hastalēktēr. 

Osteoporozun belirti ve bulgularē arasēnda; 

¶ Kemik aĵrēlarē 
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¶ Kemiklerde kolay kērēlma 

¶ Boyda kēsalma 

¶ Ķskelet deformiteleri 

¶ Sērt ve belde aĵrē 

¶ Sērtta kamburlaĸma yer almaktadēr.16 

Osteoporozda Tanē 

Hastadan ayrēntēlē ºyk¿ alēnmasē ve sonrasēnda detaylē fizik muayene yapēlmasē gerekir. 

Osteoporoza yol a­masē muhtemel risk faktºrleri deĵerlendirilir. Tam kan sayēmē, 

serum Ca, fosfor, D vitamini, TSH d¿zeyi deĵerlendirilmelidir. G¿n¿m¿zde en ºnemli 

tanē yºntemi ódual energy X ray absorptiometryô (DEXA) yºntemi kullanēlarak ºl­¿len 

kemik mineral yoĵunluĵuna (KMY) bakēlmasēdēr.16 Bu ölçüme göre; 

¶ Kemik mineral yoĵunluĵunun ortalama deĵerinin -1 standart sapma deĵerinin 

¿zerinde olmasē normal, 

¶ -1 ile -2,5 arasēnda olmasē osteopeni (kemik kitlesinin d¿ĸ¿k d¿zeyde olmasē) 

¶ -2,5 standart sapma altēnda olmasē osteoporoz olarak deĵerlendirilmektedir.1 

Osteoporozda Tedavi 

Osteoporozun tedavisinde ºncelikle hastanēn aĵrēsē varsa aĵrēsēnē dindirmek, kemik 

yapēmēnē arttērarak, kemik yēkēmēnē azaltmak i­in ila­lardan ve fizik tedaviden 

yararlanēlēr. Masajla kas gerginliĵi gevĸetilir. Uzun s¿reli aĵrēlarda hareket etmek ­ok 

ºnemlidir. Hastanēn kaslarēnē g¿­lendirerek kemiklere olan desteĵin arttērēlmasē i­in 

egzersiz yaptērēlēr. 

G¿nl¿k yaĸam aktiviteleri hastanēn durumuna gºre planlanēr. Sigara alkol kullanēmē 

azaltēlmalē, hastanēn diyeti d¿zenlenmeli ve Ca, D vitamininden zengin besinler 

beslenmesinde yer almalēdēr. Hastalara g¿nde 1200 mg/g¿n olacak ĸekilde Ca desteĵi 

verilir. Ayrēca kalsiyumun baĵērsaklardan emilimini arttērmak i­in D vitamini desteĵi 

saĵlanēr. (g¿nde 1500-2000 IU) 

Kemiklerde kērēk geliĸmiĸ ise kērēĵa uygun giriĸimlerle kērēk tedavisi uygulanmalēdēr. 

Destekleyici, farmakolojik ve nonfarmakolojik tedaviyle yaĸlē birey s¿rekli olarak takip 

edilmelidir. Tedaviye yanētē deĵerlendirmek i­in kemik mineral yoĵunluĵu d¿zenli 

periyotlarla deĵerlendirilmelidir. 

Osteoporozdan Korunma 

Yaĸam kalitesinin artmasēyla birlikte yaĸlē n¿fus pop¿lasyonunda da artēĸ olmuĸtur. Bu 

y¿zden osteoporoz yaygēn bir halk saĵlēĵē sorunu haline gelmiĸtir. Osteoporozdan 

korunma bu sebeple ­ok ºnem kazanmēĸtēr. 

Egzersizin saĵlēklē yaĸam, kas k¿tlesini arttērmasē ve kemikleri g¿­lendirmesi sebebiyle 

yararlē olduĵu bir ger­ektir. D¿zenli olarak y¿r¿y¿ĸ yapēlmasē, tenis ve aĵērlēk kaldērma 

gibi egzersizlerin yapēlmasē ºnerilir. Kas g¿­lenmesine yardēmcē olan yoga ve pilates 
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gibi post¿r ve denge egzersizlerini i­eren egzersizler yapēlmasē olduk­a faydalēdēr. 

Yüzmenin osteoporozdan korumaya etkisi yoktur.11 

Yapēlacak olan egzersizler haftada ¿­ kez ve 45 dakika olacak ĸekilde yapēlmalēdēr. 

Ayrēca dengeli beslenmeye dikkat edilerek yeterli miktarda s¿t, yoĵurt gibi besinler 

t¿ketilmelidir. D vitamini alēnmalē, g¿neĸe sēk olarak ­ēkēlmalē ve hareketsizlikten 

ka­ēnēlmalēdēr. 

Yeterli miktarda Ca ve D vitamini alēnmasēnēn yapēlan bir­ok ­alēĸmada kērēk riskini 

azalttēĵē gºsterilmiĸtir. S¿t ¿r¿nleri, sebze ve meyveler ile yeterli kalsiyum ve D 

vitamini alēnamamasē durumunda destek ve takviye tedavi yapēlmalēdēr. En ¿st 

seviyede kemik kitlesini elde etmek ve kemik saĵlēĵēnē korumak i­in kalsiyum ve D 

vitamini alēmē ºnemlidir.18 

Osteomalazi  

Osteomalazi, D vitamini eksikliĵine baĵlē olarak kemik matriksinin 

mineralizasyonunda bozulma ile gºr¿len metabolik kemik hastalēĵēdēr.3-14 Kemiklerin 

dayanēklēlēĵēnda azalma ve kemiklerde yumuĸama sºz konusudur. Bu hastalēĵēn 

yetiĸkinlerde gºr¿lmesine osteomalazi, ­ocuklarda gºr¿lmesine ise raĸitizm denir. 

Osteomalazi pek ­ok nedene baĵlē olarak a­ēĵa ­ēksa da en sēk nedeni D vitamini 

metabolizmasēnēn bozukluĵudur. Bunun yanē sēra fosfat eksikliĵi ve mineralizasyon 

bozukluĵuna baĵlē olarak geliĸir. D vitamini yetersizliĵine bir­ok hastalēk neden 

olabilir. D vitamininin anormal metabolizmasē (karaciĵer hastalēĵē), bºbrek hastalēklarē, 

emilim bozukluklarē, kronik pankreatit, Ca eksikliĵi, gastrointestinal sistem 

hastalēklarē, hipoparatroidi, fosfor eksikliĵi gibi hastalēklarda D vitamini 

metabolizmasēnē etkileyerek, osteomalaziye neden olan durumlardēr. 

Osteomalazi Belirti ve Bulgularē 

Osteomalazi asemptomatik olabileceĵi gibi; 

¶ Yaygēn kemik ve eklem aĵrēsē 

¶ Yürümede güçlük 

¶ Kemiklerde kolay kērēlma 

¶ Bacaklarda eĵiklik 

¶ Sērt kēsmēnda aĵrē 

¶ Kaslarda geliĸen g¿­s¿zl¿k 

¶ Sandalyeden veya oturduĵu yerden kalkarken, merdiven ­ēkarken zorlanma 

¶ Ķlerleyen kemik deformiteleri 

¶ Reflekslerde azalma 

¶ Badi badi yürüme 

¶ Kifoz, skolyoz gºr¿lmesi gibi belirtilerle seyreden bir hastalēktēr. 
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Ayrēca hipokalsemi, hipofosfatemi, alkalen fosfataz, D vitamini d¿ĸ¿kl¿ĵ¿, parathormonda 

artēĸ sēk gºr¿len laboratuvar bozukluklarēdēr.4-6 

Osteomalazinin Tanē Yºntemleri 

Osteomalazinin noninvaziv teĸhisi hik©ye, fizik muayene, radyoloji ve laboratuvar bulgularē 

gºz ºn¿ne alēnarak konulur. Fizik muayenenin ve ºyk¿ alēnmasēnēn ayrēntēlē ve dikkatli 

yapēlmasē gerekir. Osteomalazinin, osteoporozdan ayrēmēnē yapmak ve hastalēĵa yºnelik tedavi 

planē hazērlamak ºnemlidir. Osteoporozda fosfor, kalsiyum, ALP, PTH, D vitamini 

metabolitlerinin seviyeleri genellikle normaldir. Osteomalazide ise kalsiyum d¿ĸ¿kl¿ĵ¿, d¿ĸ¿k 

fosfat d¿zeyi, artmēĸ ALP ve PTH d¿zeyleri ve D vitamini d¿ĸ¿kl¿ĵ¿ gºr¿l¿r.9 

Osteoporoz ve osteomalazi ayrēmēnē yapmak ve osteomalazinin tanēsēnē kesinleĸtirmek i­in 

kullanēlan en ºnemli parametre double tetrasiklin kullanēlarak yapēlan kemik biyopsisidir.14-23 

Fizik muayenede hastanēn y¿r¿y¿ĸ¿, sandalyeden kalkēĸē, post¿r¿, eklem ve kemiklerin 

ĸekilleri, kas zayēflēĵē deĵerlendirilmelidir. 

Osteomalazide Tedavi ve Korunma 

Tedavi altta yatan nedene yºnelik olarak uygulanēr. Vitamin D eksikliĵi varsa yerine koyma 

ile kemiklerdeki aĵrē ve kaslarēn g¿c¿nde ºnemli ºl­¿de d¿zelme saĵlanabilir.  

Planlama ve uygulamada; ºnerilen ila­larēn uygun ĸekilde alēnmasē i­in hasta eĵitimi verilir. 

Risk altēnda olan hastalara da korunma amacēyla verilmesi gerekir ve bu hastalarēn ila­ uyumu 

izlenir. ¢¿nk¿ y¿ksek doz D vitamini verilmesi toksik etkiye ve kalsiyum deĵerinin 

yükselmesine neden olabilmektedir. Diyete Ca, D vitamini içeren besinler eklenmesi ve 

gerektiĵinde diyetisyenle hastanēn iĸbirliĵi yapmasē saĵlanmalēdēr. Hastaya g¿neĸlenmenin 

önemi anlatēlēr. Hastada kemik d¿zensizliklerinin ºnlemek veya azaltmak i­in korse 

ºnerilmektedir. Kemik yēkēmē ilerlemiĸ vakalarda kemik deformitelerini d¿zeltmek i­in cerrahi 

yºntemde kullanēlabilmektedir.16 

2. SONUÇ 

Osteoporoz ve osteomalazi yaĸlē n¿fusun artēĸēna baĵlē olarak prevelansē s¿rekli artan bir 

hastalēktēr. Osteoporozda ve osteomalazide risk altēndaki bireyler belirlenerek, bu kiĸileri, bu 

hastalēklara baĵlē geliĸebilecek komplikasyonlardan korumak i­in gereken tedavilerin 

düzenlenmesi ve korunma i­in saĵlēk profesyonelleri tarafēndan eĵitim verilmesi ºnem 

kazanmēĸtēr. Alēnan ºnlemlerin, yaĸlē bireylerde kērēk riskini ve herhangi bir bireye olan 

baĵēmlēlēk durumunu azaltacaĵē bir­ok ­alēĸma ile belirlenmiĸtir. Yaĸlēlarda y¿ksek d¿zeyde 

öz bakēm yeterliliĵini saĵlamalarē, olabildiĵince kendi gereksinimlerini s¿rd¿rmelerinde 

baĵēmsēz olmalarē, en ¿st d¿zeyde g¿nl¿k yaĸam aktivitelerini s¿rd¿rmelerini ve yaĸam 

kalitelerini d¿ĸ¿rmemelerinin saĵlanmasē ama­lanmalēdēr. Aĵrē, fonksiyon kayēplarēnēn ve 

kērēklarēn ºnlenmesi, mevcut korunma yºntemlerinin s¿rd¿r¿lmesi hedeflenmelidir. Yaĸlēlarda 

osteoporoz ve osteomalazinin ºnlenmesi ve bu hastalēklardan korunmada; d¿zenli aralēklarla 
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kemik ºl­¿mleri yaptērēlmasē, egzersiz yapēlmasē, dengeli beslenme ve yeterli g¿neĸlenmenin 

saĵlanmasē ºnemli yaklaĸēmlardēr. Bu s¿re­lerde saĵlēk ­alēĸanlarēnēn rol¿ vazge­ilmezdir. 
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ABSTRACT 

Tilia tomentosa, commonly known as linden, is a plant of significant cultural and medicinal 

value in various communities worldwide. Its usage transcends geographical boundaries, 

symbolizing love, productivity, and longevity in ceremonies and traditions. Linden is 

predominantly consumed as tea within the borders of Eskiĸehir province. The use of linden as 

tea is also a common theme in Eastern European and Turkish cultures, providing relaxation 

and tranquility when consumed. The medicinal properties of T. tomentosa have been 

recognized for centuries, being utilized in various forms to alleviate respiratory and digestive 

ailments and to strengthen the immune system. In culinary culture, its flowers enhance the 

flavor of teas, infusions, and desserts, while linden honey adds a subtle sweetness to various 

dishes. In conclusion, it has been determined that the ethnobotanical use of linden within the 

boundaries of Eskiĸehir province parallels its usage in many different societies. 

Keywords: Malvaceae, Tilia tomentosa, Ethnobotany. 

 

1. INTRODUCTION  

Tilia, commonly known as linden or lime tree, encompasses a genus of deciduous trees that 

have long been esteemed for their multifaceted significance in various cultures around the 

world. The ethnobotanical exploration of Tilia species reveals a rich tapestry of traditional uses 

deeply rooted in human history. From its fragrant flowers to its versatile wood, Tilia has played 

a crucial role in herbal medicine, culinary practices, and cultural rituals for centuries. This 

introduction aims to provide a glimpse into the diverse ethnobotanical value of Tilia, shedding 

light on its contributions to human well-being and the intricate connections between 

communities and this revered tree genus [1-3]. 

Tiliaôs ethnobotanical significance stretches back through time, with historical records 

indicating its importance in ancient civilizations. Revered by the Greeks and Romans, Tilia 

was associated with various deities and considered a symbol of prosperity and protection. Its 

fragrant flowers were often used in religious ceremonies and to adorn sacred spaces. In 

medieval Europe, Tilia continued to hold symbolic importance, featuring prominently in 

folklore and herbal remedies. The historical tapestry of Tiliaôs use underscores its enduring 

value and the deep cultural connections woven around its presence [4-6]. 
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One of the most noteworthy aspects of Tiliaôs ethnobotanical importance lies in its extensive 

use in traditional medicine. The flowers, leaves, and bark of Tilia species have been employed 

for their medicinal properties across diverse cultures. Infusions and extracts made from Tilia 

are believed to possess anti-inflammatory, calming, and diuretic properties. These remedies 

have been traditionally used to alleviate conditions such as anxiety, insomnia, and respiratory 

ailments. The medicinal legacy of Tilia continues to be of interest to modern researchers 

exploring the potential therapeutic compounds present in these trees. 

Beyond its medicinal uses, Tilia has found a place in culinary traditions across the globe. The 

fragrant and flavorful flowers of Tilia are often used to make herbal teas and infusions. These 

teas, known as linden or lime blossom tea, are appreciated for their delicate taste and aromatic 

profile. Tilia flowers are also used to infuse syrups, honey, and liqueurs, adding a unique and 

pleasant note to various culinary creations. The culinary versatility of Tilia highlights its 

integration into everyday life and its role in shaping the sensory experiences of different 

cultures. 

Tiliaôs ethnobotanical importance extends beyond practical uses into the realm of cultural 

rituals and symbolism. In various societies, Tilia trees are planted near homes, village squares, 

or sacred spaces, serving as living symbols of community, protection, and longevity. The 

fragrant flowers, often associated with love and celebration, are used in festivals, weddings, 

and other ceremonies. The enduring presence of Tilia in cultural practices reflects the profound 

connection between humanity and the natural world, where the tree serves not only as a 

resource but also as a source of inspiration, symbolism, and communal identity [7-20]. 

2. MATERIAL AND METHODS  

The materials in the research were obtained from Eskiĸehir Osmangazi University Meĸelik 

Campus area and the surrounding area, especially Karacaĸehir, Yeniak­ayēr and Kēzēlinler 

villages. During the field studies, 60 people living in the region, 28 women, 24 men and 8 

children, aged between 14 and 80, were interviewed. The Tilia tomentosa L. plant collected 

from the area was identified from the flora including Turkish plants [9; 10]. First, the family 

and Latin name of the plant were determined. This was followed by its local name, parts used 

and purposes of use. Plant samples are kept in the Herbarium of Eskiĸehir Osmangazi 

University, Faculty of Science, Department of Biology. 

G¿m¿ĸi Ihlamur, also known as Tilia tomentosa, is a species of linden tree native to the Balkans 

and Western Asia. Its shoots are green, and the young shoots are covered in white fuzz, which 

later sheds. The leaves are heart-shaped, 5-10 cm long, sharp-edged, doubly serrated, and 

arranged in two rows. The fruit is oval. In Turkey, it is naturally found in the Marmara region 

and Northwestern Anatolia. It is cultivated as a landscape tree in the Inner Anatolia region 

along major avenues and roadways. Its most extensive spread occurs in Karacabey, Bursa. This 

species, the Silver Linden, is the most commonly found linden tree in the region. While it grows 

slowly when young, it accelerates its growth as it ages. It adapts to various soil types but thrives 

best in moist and nutrient-rich soils. The ability to produce root suckers is strong. It has a 

distinct and unique fragrance. In regions where it naturally occurs, the flowers with economic 

value are collected from forests. A Silver Linden tree in Giresun Dereli, over 900 years old, 

has been registered as a monument tree. It stands at a height of 35 meters with a trunk width of 

127 centimeters. 

The Silver Linden is a deciduous tree that grows between 20-35 m (66-115 ft) tall and can have 

a trunk diameter of up to 2 m (7 ft). The leaves are arranged alternately, round to triangular-
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oval, 4-13 cm long, with a wide leaf stalk of 2.5-4 cm. The upper side is mostly smooth green, 

while the lower side is densely covered in white, silvery coarse-toothed edges. 

Compared to other linden tree species, it grows faster. It is commonly cultivated as an 

ornamental and landscape tree. It exhibits high tolerance to urban pollution, soil compaction, 

heat, and drought, making it a suitable street tree in urban areas. It also has resistance to 

leafhoppers. 

There are several different linden varieties, each producing leaves with their unique 

concentration of beneficial compounds. Due to its widespread historical use for medicinal 

purposes, linden has been referred to as the ñNectar of Kingsò. The medicinal history of linden 

dates back to ancient times. 

2.1. Botanical Properties of Tilia  

Taxonomy and Distribution: Tilia belongs to the family Malvaceae and encompasses about 

30 species of deciduous trees and shrubs. Commonly known as linden or lime tree, Tilia species 

are widely distributed in the temperate regions of the Northern Hemisphere. The genus includes 

both native and cultivated species, each with unique characteristics and adaptations to specific 

ecological niches. 

Morphology:  The morphology of Tilia species is characterized by heart-shaped leaves that are 

serrated along the margins. These leaves are arranged alternately on the branches. The trees 

produce fragrant and visually striking flowers, typically arranged in clusters or cymes. Tilia 

flowers are known for their small, yellow to cream-colored petals and a prominent bract, giving 

them a distinctive appearance. The fruits are small, nut-like structures that are often 

accompanied by a papery wing, aiding in wind dispersal. 

Habitat and Growing Conditions: Tilia species exhibit adaptability to a range of 

environmental conditions, but they are commonly found in moist, well-drained soils. They 

thrive in full to partial sunlight and can be observed in various habitats, including deciduous 

forests, woodlands, and urban landscapes. Some species of Tilia are also valued as ornamental 

trees, planted in parks and gardens for their aesthetic appeal and shade-providing qualities. 

Physiological Characteristics: Tilia trees are known for their ability to undergo vegetative 

reproduction through root sprouting, contributing to the formation of clonal colonies. The 

physiological processes of Tilia, such as the production of fragrant compounds in the flowers, 

have been of particular interest for their ethnobotanical and medicinal applications. 

Additionally, Tilia trees are resilient, capable of withstanding a range of environmental 

stressors, including urban pollution and soil compaction. 

Chemical Constituents: Tilia species contain various chemical constituents that contribute to 

their medicinal and culinary properties. The flowers, leaves, and bark of Tilia are rich in 

flavonoids, volatile oils, mucilage, and tannins. These compounds are believed to confer anti-

inflammatory, antioxidant, and calming effects, which form the basis for their traditional uses 

in herbal medicine and teas. Researchers continue to explore the chemical composition of Tilia 

for potential therapeutic applications. 

Ecological Role: Tilia trees play a crucial ecological role in their native habitats by providing 

habitat and food for various organisms. The flowers attract pollinators, including bees, and the 

nutritious seeds are consumed by birds and small mammals. Tilia trees also contribute to soil 

health through leaf litter decomposition and nutrient cycling. The ecological interactions of 

Tilia underscore its significance beyond human uses, highlighting its role in sustaining 

biodiversity. 
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Understanding the botanical properties of Tilia provides a foundation for appreciating its 

diverse roles in ecosystems and human cultures, from its ecological contributions to its 

applications in traditional medicine and culinary practices. 

 

 

2.2. Traditional Medicine of Tilia  

Antispasmodic and Relaxant Properties: Tilia has a long history of use in traditional 

medicine as a natural remedy for various conditions related to muscle tension and spasms. 

Infusions and extracts made from the flowers and leaves of Tilia are believed to possess 

antispasmodic properties, making them valuable for alleviating discomfort associated with 

muscle cramps and tension. Additionally, Tilia is traditionally used to promote relaxation and 

ease nervous tension, contributing to its reputation as a calming herb. 

Respiratory Health: Tilia has been employed in traditional medicine to address respiratory 

issues, such as coughs, colds, and bronchitis. The flowers contain compounds with expectorant 

properties, helping to loosen and expel mucus from the respiratory tract. Tilia teas and infusions 

are often consumed to soothe irritated throats and ease respiratory discomfort. The anti-

inflammatory effects of Tilia may also contribute to its efficacy in managing respiratory 

conditions. 

Sedative and Anxiolytic Effects: The calming properties of Tilia have made it a popular 

choice in traditional medicine for managing stress, anxiety, and insomnia. The flowers are 

known to contain compounds that have mild sedative and anxiolytic effects, promoting 

relaxation and aiding in sleep. Tilia teas are traditionally consumed before bedtime to induce a 

sense of calmness and facilitate restful sleep, making it a remedy for those struggling with sleep 

disorders. 

Digestive Aid: Tilia has been used traditionally to support digestive health. Infusions made 

from Tilia flowers are believed to have mild digestive stimulant properties, helping to alleviate 

indigestion and bloating. The calming effects of Tilia may also extend to the digestive system, 

reducing spasms and discomfort associated with gastrointestinal issues. As a gentle digestive 

aid, Tilia is often incorporated into herbal blends aimed at promoting overall digestive well-

being. 

Anti -Inflammatory Effects:  Traditional medicine applications of Tilia include its use as an 

anti-inflammatory agent. The flowers and leaves contain flavonoids and other bioactive 

compounds with anti-inflammatory properties. This makes Tilia a potential remedy for 

conditions characterized by inflammation, such as arthritis. While more research is needed to 

fully understand the mechanisms at play, traditional practitioners have utilized Tilia for its 

potential to alleviate inflammatory symptoms. 

Febrifuge Properties: Tilia has traditionally been used as a febrifuge, a substance believed to 

help reduce fever. The diaphoretic properties of Tilia may contribute to its use in promoting 

sweating and, consequently, lowering body temperature during febrile episodes. Tilia teas are 

often consumed in traditional medicine practices as a supportive measure during bouts of fever 

and other flu-like symptoms. 

Itôs important to note that while Tilia has a rich history in traditional medicine, scientific 

research is ongoing to further understand and validate its medicinal properties. As with any 

herbal remedy, consulting with healthcare professionals is advisable, especially for individuals 

with pre-existing medical conditions or those taking medications. 

 

2.3. Traditional Uses of Tilia  in Turkish Traditional Medicine  

Tilia, known as ñIhlamurò in Turkish, holds a prominent place in Turkish traditional medicine, 

with a history deeply intertwined with cultural practices. The various parts of the Tilia tree, 
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particularly its flowers, leaves, and bark, have been utilized in diverse ways for their potential 

health benefits. Here are some traditional uses of Tilia in Turkish traditional medicine: 

Ihlamur ¢ayē (Linden Tea): The most common and well-known traditional use of Tilia in 

Turkish culture is the preparation and consumption of Ihlamur ¢ayē or linden tea. The fragrant 

flowers of Tilia are dried and steeped to make a soothing and aromatic tea. This tea is 

traditionally consumed to promote relaxation, alleviate stress, and induce sleep. It is often 

recommended as a bedtime remedy to help ease tension and improve sleep quality. 

Respiratory Health: Tilia has been historically used in Turkish traditional medicine to address 

respiratory issues. Ihlamur tea is believed to have expectorant properties, making it a popular 

remedy for coughs, colds, and respiratory congestion. The warm and soothing nature of the tea 

may help ease throat irritation and promote overall respiratory comfort. 

Digestive Aid: In Turkish traditional medicine, Tilia is considered a mild digestive aid. Ihlamur 

tea is sometimes consumed after meals to support digestion, alleviate indigestion, and reduce 

bloating. The gentle properties of Tilia are believed to have a calming effect on the digestive 

system, making it a popular choice for digestive well-being. 

Fever Reduction: Tilia has been traditionally used as a febrifuge in Turkish culture. Ihlamur 

tea is thought to help reduce fever by promoting sweating and supporting the bodyôs natural 

cooling mechanisms. It is often consumed during periods of illness, particularly when 

accompanied by fever and flu-like symptoms. 

Calming and Stress Relief: Tilia is valued in Turkish traditional medicine for its calming and 

stress-relieving properties. Ihlamur tea is considered a natural remedy for anxiety and nervous 

tension. The act of preparing and sipping on the warm tea is also viewed as a comforting ritual 

that contributes to relaxation. 

Topical Applications: In addition to internal use, Tilia has been traditionally employed 

externally in Turkish traditional medicine. Infusions or decoctions of Tilia flowers or leaves 

may be used topically as compresses or added to bathwater for their potential skin-soothing 

effects. These applications are thought to provide relief from skin irritations and promote 

overall skin health. 

Traditional Rituals:  Tilia holds cultural significance in Turkish traditions beyond its 

medicinal uses. Ihlamur tea is often served during social gatherings, family events, and 

hospitality rituals. The sharing of Tilia tea is considered a gesture of warmth and hospitality, 

reflecting its cultural importance beyond its medicinal benefits. 

While Tilia has a rich history in Turkish traditional medicine, itôs essential to approach its use 

with respect for cultural practices and consult with healthcare professionals, especially when 

using it for medicinal purposes. Integrating traditional wisdom with modern understanding can 

contribute to a holistic approach to health and well-being. 

 

2.4. Nutritional Value of Linden (Ihlamur)  

Linden contains a variety of vitamins and minerals, offering numerous health benefits. The 

plant includes the following vitamins: 

¶ Vitamin A 

¶ Vitamin B6 

¶ Vitamin C 

¶ Vitamin P 

In addition to these vitamins, linden also contains minerals such as manganese and calcium-

like compounds. 

 

2.5. Health Benefits of Linden 
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Linden is particularly beneficial during seasons prone to illnesses, such as colds, bronchitis, 

coughs, and flu that commonly occur in winter. It aids in alleviating symptoms associated with 

these illnesses. Its soothing effects are effective in reducing stress and anxiety. Furthermore, 

linden strengthens the immune system, providing benefits against various diseases. The 

following are some of the conditions that linden is known to be beneficial for: 

¶ Migraines (headaches) 

¶ Insomnia 

¶ Excessive bleeding 

¶ Urinary incontinence 

¶ Rheumatism 

¶ Coughs 

¶ Bronchitis 

 

Linden assists in reducing symptoms of the flu, colds, and coughs, thanks to its antispasmodic 

effects. It also helps in reducing digestive system and muscle spasms, acting as a diuretic to 

facilitate urine elimination, and possessing calming properties. 

The specific benefits of linden include: 

¶ Alleviating symptoms caused by the flu and colds 

¶ Facilitating toxin elimination by inducing sweating 

¶ Reducing headaches, anxiety, and stress with its calming effects 

¶ Acting as a diuretic to promote urine elimination 

¶ Addressing digestive issues like indigestion 

¶ Boosting immune resistance as an antioxidant source 

¶ Reducing inflammation in the body 

¶ Benefiting the nervous system and hypertension 

¶ Supporting good sleep quality through its calming effects 

¶ Easing chronic pain 

These benefits are attributed to the high concentration of flavonoids and other diaphoretic 

substances present in linden. Linden tea, derived from linden flowers, is particularly known for 

its calming effects, making it beneficial for panic disorders, insomnia, and mental stress. 

Additionally, it exhibits antispasmodic, diaphoretic, and expectorant effects. 

 

Relieves Cold and Flu Symptoms: Linden tea can prevent various yeast and bacterial species 

that may cause colds or the flu. It helps reduce symptoms such as cough, sore throat, nasal 

congestion, and fever associated with colds or the flu. 

Eases Anxiety and Stress: Linden has a history of being used as a calming agent, reducing 

stress and anxiety. Drinking linden tea can regulate mood changes and, in some cases, have a 

positive effect on hormonal health. 

Diuretic Properties: If indigestion is a chronic issue, a cup of linden tea may help soothe an 

irritated digestive system, relieving symptoms like nausea, bloating, and constipation. Lindenôs 

antispasmodic quality can also assist in reducing stomach cramps and potentially increasing 

appetite. 

Digestive Aid: Linden has spasm-preventing effects, which may help alleviate digestive issues 

such as stomach discomfort or excessive gas. 

Regulates Blood Pressure: Linden tea may assist in lowering blood pressure. While it is not 

a cure for heart disease, its calming effect on the nervous system can help prevent blood 

pressure levels from rising during stressful times. However, it should not be considered a 

replacement for hypertension medication. 
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Promotes Sweating and Toxin Elimination: Linden is known for its antioxidant properties, 

containing compounds like quercetin and kaempferol. These compounds, along with others in 

the tea, promote sweating, aiding in the elimination of toxins, salt, water, and, in some cases, 

fat cells. 

Strengthens the Immune System: Linden tea helps reduce fever, supports immune system 

strength against common colds and the flu through its anti-inflammatory properties. It can be 

used for children during feverish cold and flu periods. Adding a small portion of chamomile 

and mint to a hot infusion can help lower fever. Adding elderberry, another common childrenôs 

remedy, during a cold can shorten the duration of contagious viral conditions. 

Anti -Inflammatory Effects:  Linden tea may help alleviate tension-type headaches, 

inflammation in the respiratory tract, and inflammation in blood vessels. It can prevent the 

accumulation of small capillaries causing headaches and reduce swollen tissue in arthritis 

patients. 

Supports Quality Sleep: Compounds found in linden induce sleep, helping individuals 

achieve deep and restful sleep. Its impact on suppressing the nervous system facilitates falling 

asleep. Linden flower oil obtained from aromatherapy is also widely used, providing relaxation, 

reducing night sweats, and helping to clear phlegm. 

Relieves Chronic Pain: The quercetin and tiliroside compounds in linden contribute to 

reducing body pain through their antioxidant effects, particularly benefiting individuals with 

rheumatoid arthritis. 

 

How to Brew Linden Tea: 

¶ Pour 1 cup of boiling water over a teaspoon of dried linden flowers and leaves mixture. 

¶ Let it steep for 10 minutes before drinking. 

Additionally, a cold infusion of linden flowers can be made by combining a handful of fresh 

linden flowers with 1 liter of water. Cold linden tea can be refreshing on hot summer days. It 

is also used for mild hot flashes related to menopause. 

In summary, linden tea offers a range of health benefits, and its preparation is straightforward, 

making it a popular choice for those seeking natural remedies. 

Side Effects of Linden Tea: 

Like most herbal teas, linden tea may have potential side effects. While generally considered 

safe, it should be used cautiously by individuals with low blood pressure due to its hypotensive 

effects. Additionally, linden tea should not be used in conjunction with other herbs that may 

lower blood pressure. 

In rare cases, consumption of linden tea can lead to hives and allergic reactions. Prolonged and 

excessive consumption of linden tea may also pose a risk of harm to the heart muscle. 

Linden may increase lithium levels in the bloodstream. Individuals taking lithium should 

consult their healthcare professional to determine whether consuming linden tea is safe for 

them. Pregnant or nursing women and individuals with heart conditions should also seek doctor 

approval before consuming linden tea. 

Linden tea is known to have a mild sedative effect. Therefore, excessive consumption is not 

recommended before engaging in activities such as driving or operating heavy machinery, as 

it may cause drowsiness. 

According to the European Medicines Agency, adults and adolescents with the common cold 

should not consume more than four cups of linden tea per day. 

In summary, while linden tea offers various health benefits, individuals should be aware of 

potential side effects and exercise caution, especially in certain medical conditions or when 

combining it with other medications. Consulting with a healthcare professional before regular 

consumption is advisable. 
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2.6. Tilia  in Culinary Culture  

The Tilia genus, commonly known as linden or lime trees, has found its place in culinary 

culture, offering various uses in different parts of the world. While not as widely utilized in 

modern Western cuisine, it has played a significant role in traditional culinary practices, 

particularly in certain European and Middle Eastern regions. Here are some aspects of Tilia in 

culinary culture: 

Edible Flowers: 

The most commonly used part of the Tilia tree in culinary applications is its flowers. The 

fragrant and mildly sweet linden flowers are edible and are often used to make infusions, 

syrups, and teas. The flowers can be harvested when in full bloom during the late spring or 

early summer. 

Linden Tea and Infusions: 

Linden tea, made from the dried flowers of the Tilia tree, has been a popular beverage in many 

cultures. It is known for its calming properties and mild, floral flavor. The tea is often consumed 

on its own or blended with other herbs for added complexity. In some regions, honey or other 

sweeteners are added to enhance the taste. 

Flavoring Agent: 

In traditional culinary practices, linden flowers have been used as a natural flavoring agent. 

They may be added to desserts, jams, jellies, and beverages to impart a subtle floral aroma and 

taste. The flowers can be candied or used to infuse syrups for various culinary creations. 

Linden Honey: 

Bees are attracted to linden flowers, and linden honey, produced by bees that collect nectar 

from these blossoms, is highly prized. Linden honey is known for its light color, delicate flavor, 

and distinctive aroma. It is used as a sweetener and flavor enhancer in various dishes and 

beverages. 

Cultural and Traditional Uses: 

In some cultures, linden flowers have symbolic value and are incorporated into traditional 

dishes prepared during specific celebrations or events. The cultural significance of Tilia 

extends beyond its culinary applications, with the tree often revered for its beauty and 

associations with folklore. 

Medicinal and Culinary Fusion: 

In regions where Tilia is esteemed for its medicinal properties, there may be a blending of 

medicinal and culinary uses. For example, a linden tea traditionally valued for its calming 

effects may also be enjoyed as a soothing beverage in culinary contexts. 

While Tilia is not as commonly featured in mainstream modern culinary practices, it holds a 

special place in the culinary traditions of various cultures. Its delicate flavor, aromatic profile, 

and historical significance make it a unique ingredient that continues to be appreciated in both 

traditional and modern culinary creations. 

2.7. Tilia  Usage in Different Cuisines 

Tilia, commonly known as linden or lime tree, has been utilized in various cuisines around the 

world, contributing unique flavors and aromas to both traditional and modern dishes. Hereôs a 

glimpse of how Tilia is used in different culinary traditions: 

Eastern European Cuisine: 

In Eastern European countries, particularly in Russia and Ukraine, linden flowers are used to 

make a traditional beverage known as ñlipa teaò. This tea is enjoyed for its calming properties 

and is often consumed before bedtime. Additionally, linden flowers may be added to jams, 

jellies, or syrups to infuse a subtle floral flavor. 

Turkish Cuisine: 
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In Turkish cuisine, linden is known as ñēhlamur,ò and its flowers are commonly used to make 

a soothing herbal tea. Ihlamur ­ayē is a popular beverage, especially during the winter months, 

and is believed to have health benefits, including respiratory and digestive support. The tea is 

often sweetened with honey and served as a remedy for colds or simply as a relaxing beverage. 

 

 

 

 

 

 

 

Middle Eastern Cuisine: 

In some Middle Eastern cuisines, linden flowers are used to make infusions or teas. The delicate 

floral notes of linden are appreciated for their mild and pleasant taste. The infusion may be 

enjoyed on its own or combined with other herbs for added complexity. 

French Cuisine: 

In French culinary traditions, linden flowers may be used to infuse syrups or vinegars, adding 

a subtle floral essence to various dishes. While not as common in everyday cooking, linden 

might find its way into certain desserts, especially those that benefit from a hint of floral flavor. 

Honey Production: 

Linden honey is highly prized and used in various cuisines globally. Bees collect nectar from 

linden blossoms, producing a honey with a light color and distinct floral aroma. This honey is 

used as a sweetener in beverages, desserts, and sauces, contributing a unique and nuanced 

flavor. 

Mediterranean Cuisine: 

In some Mediterranean countries, linden flowers might be used in herbal blends or tisanes. The 

mild, floral character of the flowers can complement other herbs commonly used in 

Mediterranean cooking. Additionally, linden honey may be incorporated into regional dishes 

for its distinctive taste. 

Culinary Innovations:  

In modern culinary practices, chefs and food enthusiasts are exploring innovative ways to 

incorporate unique and locally sourced ingredients, including linden flowers. This might 

involve using linden-infused syrups, incorporating dried flowers into desserts, or 

experimenting with linden as a flavoring agent in creative dishes. 

While Tilia may not be a staple in every cuisine, its presence in certain regional dishes and 

culinary innovations highlights its versatility and the appreciation for its delicate flavors and 

aromas in various culinary traditions. 

 

2.8. Rituals and Traditions with Tilia  

Tilia, commonly known as linden or lime tree, holds cultural and symbolic significance in 

various rituals and traditions across different regions. Its fragrant flowers, calming properties, 

and historical reverence contribute to its use in ceremonies and practices. Here are some 

examples of rituals and traditions involving Tilia: 

Tea Drinking Rituals:  

Eastern European and Turkish Traditions: In Eastern European countries and Turkey, the 

consumption of linden tea is a cherished ritual. People often gather to enjoy linden tea, 

especially in the evenings or before bedtime. This ritual is not only about the beverageôs flavor 

but also about the calming and relaxing effects associated with Tilia. 

Celebrations and Festivals: 
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Weddings and Festivities: In certain cultures, linden trees are planted or decorated during 

weddings and festive occasions. The symbolism of linden may represent love, fertility, and 

longevity. The presence of linden trees or the use of linden flowers in decorations adds a touch 

of tradition and meaning to celebratory events. 

Religious Ceremonies: 

Sacred Trees: In some ancient cultures, certain trees, including linden, were considered 

sacred. These trees were often associated with deities or spiritual significance. While not as 

prevalent today, remnants of such beliefs can still be found in rituals or ceremonies in regions 

with strong connections to nature worship. 

 

 

Medicinal and Healing Practices: 

Herbal Medicine: Tilia has a history of being used for its medicinal properties, and rituals 

surrounding its use often involve traditional herbal medicine practices. In some cultures, 

preparing and consuming linden-based remedies for ailments may involve specific rituals, 

expressing a connection between the natural world and healing. 

Symbolism in Folklore: 

Folk Traditions:  In folklore and traditional stories, linden trees are sometimes associated with 

various mythical or magical elements. They might be considered sacred or have protective 

qualities. Rituals involving linden in these contexts could include offerings or gestures meant 

to honor the spirit of the tree. 

Tree Planting Ceremonies: 

Community Planting: In certain regions, there may be ceremonies or rituals associated with 

planting linden trees in communal spaces. These events often bring communities together and 

symbolize growth, vitality, and the importance of nature in peopleôs lives. 

Meditation and Mindfulness Practices: 

Contemplative Settings: The calming and relaxing properties of Tilia make it suitable for 

meditation or mindfulness practices. Individuals may incorporate linden tea or sit near a linden 

tree to create a serene environment conducive to reflection and inner peace. 

Seasonal Observances: 

Spring Celebrations: In some cultures, the blooming of linden flowers in spring is celebrated 

as a symbol of renewal and the arrival of warmer weather. Rituals during this time may involve 

gathering linden blossoms for teas, decorations, or other ceremonial purposes. 

While the specific rituals and traditions involving Tilia can vary widely, the common thread is 

the appreciation for the treeôs natural beauty, calming effects, and its symbolic importance in 

cultural practices. 

 

3. RESULTS  

The Tilia plant, commonly known as linden or lime tree, has woven its intricate threads through 

the tapestry of diverse cultures, contributing to a rich cross-cultural ethnobotanical story. Its 

adoption and usage across various communities showcase common themes while emphasizing 

its unique contribution to cultural diversity. 

Adoption and Symbolism: 

Tiliaôs adoption transcends geographical boundaries, finding a place in the traditions of Eastern 

European, Turkish, Middle Eastern, and other cultures. Symbolizing love, fertility, and 

longevity, Tilia has become deeply ingrained in ceremonies, marking weddings, celebrations, 

and religious rites. 

Tea Rituals and Calming Properties: 
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The shared practice of consuming Tilia tea forms a common thread in the ethnobotanical 

narrative. From Eastern European tea ceremonies to Turkish gatherings, the calming properties 

of Tilia have become a universal remedy for relaxation and tranquility, creating a cultural 

bridge through shared rituals. 

Medicinal Traditions:  

Tiliaôs contribution to herbal medicine is a universal theme, as diverse communities have 

recognized its healing properties. From respiratory support in Turkish traditions to general 

well-being in Eastern Europe, the plant has been integrated into medicinal practices, 

showcasing its versatility in addressing various health concerns. 

Folklore and Mythical Associations: 

Across cultures, Tilia has earned a place in folklore, often associated with mythical and magical 

elements. Sacred trees in ancient beliefs, lindenôs presence in folklore adds a layer of cultural 

richness, with rituals and ceremonies honoring the spirit of the tree and preserving cultural 

identities. 

Culinary Explorations:  

Although not a central ingredient, Tiliaôs blossoms have found their way into culinary 

traditions, subtly flavoring teas, infusions, and even desserts. Its integration into regional 

cuisine, whether through honey production or floral infusions, reflects the adaptability of Tilia 

across different gastronomic landscapes 

Seasonal Celebrations: 

The blooming of Tilia flowers heralds spring celebrations in numerous cultures. Whether itôs 

the symbolic renewal of life or the arrival of warmer weather, Tiliaôs seasonal presence has 

become a shared theme in cultural observances, marking a collective appreciation for the cycles 

of nature. 

Community Planting and Environmental Connection: 

Tiliaôs cultivation and community planting ceremonies create a shared environmental 

connection. Whether in Eastern European villages or Middle Eastern communal spaces, the act 

of planting and nurturing Tilia trees fosters a sense of community, emphasizing the importance 

of nature in peopleôs lives. 

In conclusion, the cross-cultural ethnobotanical story of Tilia unfolds as a fascinating narrative, 

revealing common threads of adoption, symbolism, and usage across diverse communities. 

Tiliaôs unique contributions to tea rituals, medicinal traditions, folklore, culinary explorations, 

seasonal celebrations, and environmental connections highlight its universal appeal and 

enduring significance in preserving cultural diversity. 
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ABSTRACT 

In this study, the pollen morphology of Symphoricarpos albus (Snowberry) (Caprifoliaceae), 

used for landscaping purposes in Eskiĸehir province, has been examined. Pollen samples of the 

plants were obtained from the flowers of trees in parks and gardens. The pollen samples of the 

examined taxa were taken from dried plants available at the Osmangazi University Faculty of 

Science Herbarium (OUFE). The palynological morphological characteristics of the taxon 

were examined under a light microscope. Asetolized pollen grains were prepared according to 

the Erdtman method for light microscope examinations. Pollen grains of S. albus are 

tricolporate type and sphaeroide in shape. The exine exhibits tectate-granulate ornamentation. 

Taxon differentiations were statistically established as a result of microscopic examinations. 

Comparisons among the studied taxa will contribute to the taxonomy of S. albus for its 

classification. 

Keywords: Caprifoliaceae, Symphoricarpos albus, Pollen, Erdtman. 

 

1. INTRODUCTION  

One of the auxiliary sciences that plant systematics benefits from in elucidating the 

relationships of plant taxa is palynology. Palynology is a branch of science based on the 

examination of pollen grains and spores, revealing many important taxonomic characters used 

in the classification of plants in the field of plant systematics. Palynologists can uncover 

evolutionary relationships among plant species by studying the morphology, structure, and 

distribution of pollen grains, aiding in the classification and taxonomy of plants. Pollen 

morphology often provides significant evidence for determining plant phylogeny, as it reflects 

adaptations to specific environments and evolutionary changes over time. Additionally, 

palynological data can complement traditional morphological and molecular approaches, 

offering a more comprehensive understanding of plant diversity and evolution. Therefore, 

palynology plays a vital role in illuminating the evolutionary history and relationships within 
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the plant kingdom, providing valuable insights for botanical research and conservation efforts 

[1; 4]. 

Caprifoliaceae is a family of flowering plants belonging to the order Dipsacales and typically 

includes shrubs, climbers, and some trees. The family is cosmopolitan in distribution and 

comprises approximately 960 species across about 41 genera worldwide. The diversity center 

of the family is in eastern North America and eastern Asia, but it is absent in tropical and 

southern Africa. This family is characterized by its opposite leaves, simple and entire margins, 

flowers usually with tubular calyxes, and sometimes fragrant. The flowers are typically 

characterized by the fusion of reproductive organs into tubes. The fruits are usually single-

seeded, fleshy capsules, or strawberries containing a seed. Caprifoliaceae includes ornamental 

plants, important nectar sources for bees, and some medicinal plants. Important genera within 

the family include Lonicera (honeysuckle), Symphoricarpos (snowberry), and Weigela [5; 6]. 

Symphoricarpos is a genus within the Caprifoliaceae family, commonly represented by shrubs 

found mainly in North America and Asia. These plants typically have opposite leaves that are 

oval or egg-shaped. Their flowers are small and tubular, often white, pink, or purple, with five-

parted calyxes. The fruits are usually small, round, and red or white, each containing two seeds. 

Symphoricarpos is valued in landscaping for its hardiness and for providing fruits eaten by 

birds and other animals. There are about 9 to 20 species within the Symphoricarpos genus, with 

the most common ones being Symphoricarpos albus (Snowberry) and Symphoricarpos 

orbiculatus (Coralberry). These species are often found in various habitats such as forest 

clearings, edges, and coastal areas. They are commonly used in landscaping and some species 

produce economically valuable fruits. Traditionally, certain Symphoricarpos species have been 

used for medicinal purposes by Native Americans, and they may hold potential applications in 

modern medicine [6; 7]. 

The classification of pollen grains is made according to their shape, structure, and exine 

ornamentation. In this respect, ornamentation of the exine membrane, which forms the outer 

part of the pollen grains, are particularly important taxonomic character. In this study 

conducted in Eskiĸehir parks and gardens, the pollen grains of Symphoricarpos albus 

(Caprifoliaceae) taxon was determined and its morphological characteristics were determined. 

In this study, it is aimed to contribute to the determination of the boundaries between closely 

related taxa by clarifying the variation ranges of palynomorphological characteristics of 

Symphoricarpos taxa, previously revealed by various researches. 

2. MATERIALS AND METHODS  

2.1. Material 

The materials of the study is Symphoricarpos albus (Caprifoliaceae) taxon, used for 

herbal design in the parks in Eskiĸehir city center. Pollen samples of the plants were obtained 

from the flowers in the trees located on the parks and gardens. Pollen samples of the 

investigated taxa were taken from dried plants found in the Herbarium (OUFE) of Osmangazi 

University Faculty of Science. The examination of current pollen grains under light microscope 

was done by Erdtman (1969) method. 

 

2.2. Erdtman Method 

The preparations of the pollen taken from the samples were prepared by the method of 

Erdtman (1969) to be examined under the light microscope. 
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Pollen preparations for the research were prepared by the Acetolysis method (Erdtman). 

Pollen grains were examined with a Binocular Leitz-Ortholux microscope. Apochromatic oil 

immersion objective (x90), Micrometric Periplan eyepiece (x10) were used. A spacing of the 

micrometric ruler was calculated as 0.45 µ. The measurements of each specialty pollen were 

measured at least 50 times until the Gaussian curve was obtained, and the pollen with large 

variations in size were measured at least 100 times. 

Erdtman revised and re-emerged this method used in the preparation of fresh pollen 

preparations [8]. It is understood by the treatment process that the herbarium material will be 

subjected to: The material is passed through a sieve of approximately 0.11 mm², with the help 

of a small funnel 15 mm. taken into the centrifuge tube. Acetolysis mixture is poured on it; the 

mixture is 9 volumes of anhydrous acetic acid and 1 volume of concentrated sulfuric acid. The 

mixture is prepared by adding sulfuric acid dropwise to anhydric acid. (At this time, the 

temperature rises to about 70 ºC). The acetolysis mixture should be prepared as needed each 

time. 10 ml for a sample. must be calculated. Centrifuge tubes are slowly heated up to the 

boiling point of water in a container filled with water. The lid of this container has a hole for 

each tube and a place in the middle to hold a thermometer. In order for the tubes and the 

thermometer not to touch the bottom of the container, there is a tripod that carries them. This 

carrier can carry 4-6-8- or 16 tubes. It is in size and structure. Heating should be done under a 

hot and each tube should be mixed frequently with a separate glass rod. If a tube is broken 

during heating or if the mixture in the tube is poured into water, a very strong reaction will 

occur and it will spray out, so care must be taken. Heating is stopped when the water boils, the 

tubes are kept in this hot water for 15 minutes. Then it is centrifuged. The speed of the 

centrifuge should be adjusted to the given speed. In addition, the acetolysis mixture is taken 

into the collection bottle and poured into a place that will not harm it. 

The material that will remain at the bottom of the centrifuge tube is washed with a 3/1 

mixture of water and 95% alcohol. The material in this tube is filtered into another tube (B 

tube) by passing through the aforementioned sieve. The first used tube A is cleaned; The 

material, which is filtered in the same way for the second time, is taken back to the A tube. It 

is subjected to centrifugation and the liquid inside is poured out. The tube is closed on the filter 

paper with its mouth downwards, and it is filtered thoroughly. If necessary, this material is 

studied under the microscope and it is decided whether to continue the treatment. If it will not 

be continued, if the pollens are dyed too dark, they are brought to the clarification stage. Some 

samples are so dark that it is very difficult to study the properties of the exine. In this case, the 

red light should be used. Because this light penetrates into the exine better than blue, green and 

violet light and provides a more comfortable view under the microscope. 

If the color does not need to be clarified, some (ml) of 50% glycerin is added and 

shaken. Wait at least 10 minutes (preferably 1 hour or more). It is then centrifuged. Also, if 

possible, it is left to dry for 24 hours in an oven at 50 ºC. If the color of the material needs to 

be clarified, tube A is filled with distilled water and shaken. Then half or 1/3 of it is quickly 

emptied into the B tube. Tube B is centrifuged and the liquid is drained. 2 ml in this tube in 

hot. Add glacial acetic acid and 2-3 drops of saturated sodium chlorate and then 2-3 drops of 

concentrated hydrochloric acid and mix. The material turns white within one minute by the 

liberated chlorine. After centrifugation, it is washed with distilled water and subjected to 

centrifugation. It is filled with distilled water and poured into the A tube. It is ensured to mix 

thoroughly by shaking. 1 ml. Shake by adding 50% glycerin. It is kept for not less than 10 

minutes. Then it is centrifuged, filtered, and left to dry in an oven at 50 ºC for 24 hours. 

 

2.3. Preparation 
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The necessary material for this purpose, slide, lamella, 4 cm. a platinum needle, pinset, 

razor, 22 × 7 or 5 × 5cm in length and attached to a long handle. It consists of rectangular 

frames (to put on slides) and backing cards. Backing cards, sides 10 × 15 cm. width, 2.5 cm. 

These are óLô shaped cards. They are glued on a large cardboard. 

A piece of glycerin-gelatin in the size of a pin head attached to the tip of a platinum 

needle sterilized by dipping into alcohol or burning, is inserted into the tube taken from the 

drying cabinet and smeared with the material, and then placed on a clean slide with the help of 

support cards. The glycerin-gelatin is melted by heating it slowly with a small spirit lamp or a 

light burner flame. Then, it is tried to spread the material homogeneously by mixing it well on 

the slide with a platinum needle. Then, when the coverslip is closed, the glycerin-gelatin is 2-

3 cm. It is spread in a circle in diameter, the space between the slide and the coverslip is filled 

with paraffin melt. On the frames, the coverslip is placed down (this is necessary for the 

detection of pollen close to the coverslip). After a while, paraffin and glycerine-gelatine 

solidify; overflowing paraffin is scraped off with a razor blade; The preparation is thoroughly 

cleaned with a damp soft cloth. Finally, the label is attached and the necessary information is 

noted on it. 

The material whose pollen or spores are examined for the treatment to which the fresh 

material will be subjected is stored in glacial acetic acid and in small tubes. Acid is poured for 

the preparation and this material is taken into a centrifuge tube and crushed with a glass rod; 

then proceed as described above. 

Diagnosis and counting of pollen were made with Prior binocular microscope. A x 10 

eyepiece, x 10 and x 40 plan objective was used for counting, and x 100 plan oil-immersion 

lens was used for diagnosis. Each range in the ocular micrometer is 0.98 µm. 

Microphotographs were taken with Spot In-SIGHT Color Digital camera and Olympus 

type microscope in Osmangazi University, Faculty of Science and Letters, Department of 

Biology. The magnifications of the photographs are 10 µm, 25 µm and 100 µm. 

Various basic palynological books and various studies have been used for the diagnosis 

of pollen [8-14]. 

 

3. RESULTS AND DISCUSSION 

Based on the provided palynomorphological characteristics for Symphoricarpos albus, 

the pollen type is identified as tricolporatae, featuring a sphaeroidea shape with an average P/E 

ratio of 1.38 µm (E). The exine thickness measures approximately 1.08 µm (E), while the 

aperture displays short and wide colpi with rounded tips. The pollen structure is categorized as 

tectatae, and the sculpture is described as granulatae (Figure 1). 

Morphometric data obtained through the Erdtman method reveals the following 

measurements (mean ± standard deviation) for S. albus: Polar axis length (P): 52.13 ± 2.38 µm, 

Equatorial axis length (E): 36.06 ± 3.14 µm, Colpus length (clg): 18.36 ± 1.20 µm, Colpus 

thickness (clt): 9.32 ± 1.54 µm, Polar length of grain (plg): 6.12 ± 2.12 µm, Polar thickness of 

grain (plt): 5.35 ± 1.44 µm, Length of aperture (L): 35.10 ± 1.42 µm, Thickness of aperture (t): 

8.96 ± 0.80 µm, Exine thickness (Ex): 1.08 ± 0.10 µm. 

These detailed palynomorphological characteristics offer valuable insights into the 

systematic and evolutionary traits of S. albus within the Symphoricarpos genus. 
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Figure 1. A: Equatorial view (E), B: Polar view (E) 
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ABSTRACT 

In this study, pollen morphology of Abelia grandiflora (Caprifoliaceae), which is used for 

landscaping purposes in Eskiĸehir province, has been investigated. Pollen samples of the 

studied species were obtained from the flowers of trees in parks and gardens. The palynological 

morphological characteristics of the taxon were examined under a light microscope. Non-

acetolyzed pollen grains were prepared according to the Wodehouse method for light 

microscope examinations, and measurements were conducted to reveal variational characters 

to an extent sufficient for characterization. The examined A. grandiflora pollen grains are 

tricolporate type and subprolate in shape. The exine ornamentation was observed to be tectate-

echinulate. As a result of microscopic examinations, the differentiation of the taxon was 

statistically established. The obtained data will contribute to the taxonomy of A. grandiflora 

for its classification. 

Keywords: Caprifoliaceae, Abelia grandiflora, Pollen, Wodehouse. 

 

1. INTRODUCTION  

The genus Abelia, encompassing an estimated 30 taxa, is classified within the 

Caprifoliaceae family, renowned for its diverse floral characteristics and global distribution. 

These species exhibit a remarkable breadth of ecological adaptability, with primary habitats 

spanning Asia, North America, and even extending into Mexico. Abelia taxa thrive in an array 

of environments, from the edges of woodlands to rocky slopes, open grasslands, and 

scrublands, showcasing their versatility across diverse ecosystems [1]. 

Taxonomically, the differentiation of Abelia taxa is a nuanced process, involving a 

comprehensive assessment of morphological traits such as leaf shape, flower structure, and 

growth habits. Additionally, palynological characteristics play a pivotal role in refining 

taxonomic classifications within the genus. These include the morphology and ornamentation 

of pollen grains, which provide valuable insights into the evolutionary history and phylogenetic 

relationships among Abelia taxa [2]. 
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Beyond their botanical significance, Abelia taxa hold considerable economic 

importance, particularly in horticulture. Appreciated for their ornamental value, characterized 

by attractive foliage and fragrant flowers, they are extensively cultivated in gardens, parks, and 

landscapes worldwide [3]. Furthermore, certain Abelia taxa have garnered attention for their 

potential medicinal properties, contributing to pharmaceutical research and applications. 

Moreover, their ecological roles, such as attracting pollinators and providing habitat for 

wildlife, further underscore their ecological and economic significance in diverse ecosystems 

[4; 5]. 

In the taxonomic classification of Abelia members, palynomorphological 

characteristics play a crucial role in delineating between taxa and understanding their 

evolutionary relationships. These palynomorphological features include the size, shape, and 

ornamentation of pollen grains, as well as the presence or absence of specific apertures and 

exine sculpturing patterns. For example, differences in pollen grain size and shape can provide 

valuable diagnostic information for distinguishing between closely related species within the 

genus. Additionally, variations in exine sculpturing, such as reticulate, striate, or granular 

patterns, serve as important taxonomic markers. Furthermore, the presence of specific 

apertures, such as pores or furrows, further refines the classification of Abelia taxa. Through 

detailed palynological analysis, researchers can elucidate the phylogenetic relationships and 

evolutionary history of Abelia taxa, contributing to a more comprehensive understanding of 

their diversity and distribution [6]. 

2. MATERIALS AND METHODS  

2.1. Material 

The focus of this study is on Abelia grandiflora (Caprifoliaceae), a species commonly 

utilized in landscaping within the central parks of Eskiĸehir. Pollen samples were collected 

from the flowers of trees within these parks and gardens. Additionally, dried plant specimens 

from the investigated taxa were retrieved from the Herbarium (OUFE) at Osmangazi 

University Faculty of Science. Examination of the pollen grains was conducted using the 

Wodehouse (1935) method under a light microscope [7]. 

 

2.2. Wodehouse Method 

The pollen samples, extracted from the anthers, underwent preparation following the 

method outlined by Wodehouse (1935) for subsequent examination under a light microscope. 

Upon placement of the pollen on a clean slide, 2-3 drops of 96% alcohol were carefully added 

to dissolve any resin and oils. Subsequently, the slide was heated on a heating plate maintained 

at 30-40°C to facilitate evaporation of the alcohol. A small amount (1-2 mm3) of glycerin-

gelatin solution containing basic fuchsin was then applied to the pollen on the slide, melted, 

and evenly distributed using a clean needle to cover 22x22 mm2 coverslips, ensuring the 

absence of air bubbles. Following this, the preparations were allowed to solidify by being kept 

inverted at room temperature for 1-2 days before being labeled and stored in boxes [7; 8]. 

 

2.3. Preparation of Glycerin-Gelatin 

Gelatin plates are kept in distilled water for a certain time (2-3 hours). One measure of 

softened gelatin is mixed with 1.5 parts of glycerin. 2-3% acid-phenic is added to prevent mold 

growth. This mixture is heated up to 80 °C. The mixture poured into a clean petri dish is left to 

slowly solidify. The desired amount of basic fuchsin dye is added to the glycerin-gelatin 

prepared for the Wodehouse method in order to dye the pollen [8]. 

 

2.3. Measuring Pollen and Taking Pictures 
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Examination of pollen was done with Prior brand light microscope. Apochromatic oil 

immersion objective (x100) and micrometric eyepieces (x10) were used. A range of the 

micrometric ruler used was calculated as 1 mm. Pollen measurements of each taxon were made 

until the Gausse curve for P, E, was obtained. Means (M), standard deviations (S) and 

variations (Var) of these measures were calculated based on the following formulas [8]. 

In the preparations made according to the Wodehouse (1935) method, the exine and 

intin thicknesses of each taxon pollen were measured at least 20 times, at most 50 times. These 

measurements were directly mathematically averaged. 

Diagnosis and counting of pollen were made with Prior binocular microscope. A 10x 

eyepiece, 10x and 40x plan objective was used for counting, and 100x plan oil-immersion lens 

was used for diagnosis. Each range in the ocular micrometer is 0.98 µm. 

Microphotographs were taken with Spot In-SIGHT Color Digital camera and Olympus 

type microscope in Osmangazi University, Faculty of Science, Department of Biology. The 

magnifications of the photographs are 10 µm, 25 µm and 100 µm. 

Various basic palynological books and various studies have been used for the diagnosis 

of pollen [7-17]. 

 

3. RESULTS AND DISCUSSION 

The palynological data of Abelia grandiflora provides valuable insights into the 

reproductive biology and morphological characteristics of this plant species. The pollen grains 

of A. grandiflora belong to the Tricolporatae type, indicating the presence of three colpi or 

furrows on their surface. Furthermore, the Subprolatae shape with a P/E ratio of 1.36 µm 

suggests a relatively elongated form compared to its width. 

The exine thickness, averaging at 1.20 µm, indicates a moderate protective layer 

surrounding the pollen grain. This thickness may play a crucial role in protecting the genetic 

material during pollen transfer and fertilization processes. 

The aperture of A. grandiflora pollen grains is characterized by broad and long colpi 

with well-defined, pointed ends, along with prominent pores. This aperture structure is essential 

for facilitating pollen tube growth and successful pollination interactions with compatible floral 

structures (Figure 1). 

The tectate structure and echinulate sculpture observed in the pollen grains suggest 

adaptations for efficient pollen dispersal and adherence to pollinators or receptive floral 

surfaces. These features contribute to the reproductive success and fitness of A. grandiflora in 

its ecological niche. 

The morphometric data, analyzed using the Wodehouse Method, provides additional 

quantitative insights into various dimensions of A. grandiflora pollen grains. Parameters such 

as P (Polar axis), E (Equatorial diameter), clg (Colpus length on grain), clt (Colpus length on 

tectum), plg (Polar length of grain), plt (Polar length of tectum), L (Length of grain), t 

(Thickness of tectum), and Ex (Exine thickness) offer a comprehensive understanding of the 

size and shape variations within the pollen population (Table 1). 

In conclusion, the palinological characteristics and morphometric data of Abelia 

grandiflora highlight its specialized adaptations for successful reproduction and ecological 

interactions. Further studies integrating palynological data with ecological and genetic analyses 

can provide a deeper understanding of the evolutionary and ecological dynamics shaping this 

plant species. 
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Figure 1. A: Equatorial view (E), B: Polar view (E) 

 

Table 1. Morfometric Data of Abelia × grandiflora 

Wodehouse Method 
 M S 

P 54,28 ± 1,88 

E 47,16 ± 2,24 

clg 30,26 ± 1,84 

clt 16,25 ± 0,62 

plg 5,98 ± 0,66 

plt  4,48 ± 0,56 

L 46,28 ± 2,24 

t 16,04 ± 0,48 

i 0,72 ± 0,28 

Ex 1,20 ± 0,30 
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ABSTRACT 

Hibiscus esculentus (Hibiscus) is a plant known for its vibrant and captivating flowers, used in 

traditional medicine and culinary practices worldwide. In this study, the traditional uses of the 

plant, primarily in medicine and food, are examined in the province of Eskiĸehir. Hibiscus is 

utilized in traditional medicine for purposes such as strengthening the immune system, 

supporting digestive health, and regulating blood pressure. Additionally, it is known to be used 

in cooking to add flavor and color to dishes. This study explores the cultural significance of 

the Hibiscus plant and how it is valued by different communities. 

Keywords: Malvaceae, Hibiscus esculentus, Ethnobotany. 

 

1. INTRODUCTION  

The Hibiscus plant, renowned for its vibrant and captivating blooms, stands as a testament to 

the rich tapestry of cultural diversity woven across the globe. Revered and utilized by various 

communities worldwide, this botanical marvel transcends mere aesthetics, playing a crucial 

role in diverse cultural practices. In this article, we embark on a journey into the ethno-botanical 

dimensions of the Hibiscus, unraveling the intricate ways in which different societies have 

harnessed its essence for a myriad of purposes. 

To understand the significance of Hibiscus in different cultures, it is imperative to explore its 

historical roots. From ancient civilizations to contemporary societies, the Hibiscus has left an 

indelible mark, symbolizing more than just a floral ornament. Its roots in traditional medicine, 

culinary applications, and ceremonial rituals underscore its versatility and enduring presence 

in the collective consciousness of communities around the world. 

As we delve deeper into the ethno-botanical features of the Hibiscus a fascinating mosaic of 

uses and beliefs unfolds. Whether employed for its medicinal properties, as an integral 

ingredient in culinary delights, or as a symbolic element in cultural ceremonies, the Hibiscus 

emerges as a dynamic force that bridges the gap between nature and human expression. The 

interplay of tradition and innovation in the utilization of this plant highlights its adaptive nature, 

seamlessly integrating into evolving cultural landscapes. 

In exploring the cross-cultural significance of the Hibiscus, we not only uncover its diverse 

applications but also witness the threads that connect humanity through a shared appreciation 

for this botanical wonder. From the heartlands of Africa to the serene landscapes of Asia, the 
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Hibiscus weaves a narrative that transcends geographical boundaries, reflecting the 

interconnectedness of cultures and the universal appeal of natureôs wonders [1-25]. 

2. MATERIAL AND METHODS  

The materials in the research were obtained from Eskiĸehir Province especially Turgutlar, 

Yusuflar and Satēlmēĸoĵlu villages. During the field studies, 50 people living in the region, 25 

women and 25 men, aged between 40 and 75, were interviewed. The Hibiscus esculentus L. 

plant collected from the area was identified from the flora including Turkish plants [11; 12; 

14]. First, the family and Latin name of the plant were determined. This was followed by its 

local name, parts used and purposes of use. Plant samples are kept in the Herbarium of 

Eskiĸehir Osmangazi University, Faculty of Science, Department of Biology. 

2.1. Botanical Properties of Hibiscus 

Hibiscus is a plant species belonging to a wide family, recognized for its showy flowers. 

Among the general characteristics of this plant, it typically features single or multiple showy 

flowers and leaves arranged in an alternate fashion. Hibiscus is commonly known as a plant 

that thrives in warm climates, displaying flowers in various colors. 

Considering the various species of Hibiscus, its origin spans a broad geographical area. Some 

species are specific to regions in Asia, Africa, and Oceania, but this plant type can be found 

widely across the globe. Particularly successful in tropical and subtropical climates, Hibiscus 

has become a commonly used plant in gardening and landscaping. Among the different 

Hibiscus species, there exists a variety with distinct leaf textures, flower colors, and sizes, 

making it a diverse and rich element in the world of plants. 

 

2.2. Traditional Medicine of Hibiscus 

Hibiscus is a significant plant widely employed in traditional medicine across various cultures. 

In this section of the article, the focus will be on the health benefits of Hibiscus, shedding light 

on how it serves as a remedy in different cultures. 

We know that Hibiscus is used in traditional medicine in regions ranging from the Middle East 

to South Asia. In these areas, Hibiscus is commonly utilized to bolster the immune system due 

to its antioxidant properties and high vitamin C content. Its role in supporting overall health 

and well-being has been integral to traditional healing practices, emphasizing the plantôs 

contribution to preventative healthcare.  

Communities, particularly in Egypt and other African regions, have historically incorporated 

Hibiscus tea into their daily routines for its purported benefits in supporting digestive health, 

regulating blood pressure, and enhancing general bodily tonicity. The roots of Hibiscus usage 

in these regions are deeply embedded in the wisdom and experiences passed down through 

generations. 

In this region, Hibiscus is known for its refreshing properties and is commonly consumed as a 

beverage. Additionally, certain traditional medical practices in Southeast Asia have utilized 

Hibiscus for its anti-inflammatory effects, employing it as a natural remedy for pain relief. 

These region-specific health applications underscore how Hibiscus is valued as a traditional 

source of healing across diverse cultures. 

 

2.3. Traditional Uses of Okra in Turkish Traditional Medicine  

In Turkish traditional medicine, okra, known as ñbamyaò has been valued for its diverse health 

benefits and therapeutic properties. The various parts of the okra plant, including the pods, 

seeds, and leaves, are utilized in different forms to address a range of health concerns. Here is 

an overview of the traditional uses of okra in Turkish traditional medicine: 
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1. Digestive Health: Okra is commonly employed to promote digestive health. The 

mucilage, a gelatinous substance found in okra pods, is believed to have a soothing 

effect on the digestive tract, aiding in the relief of issues such as indigestion and 

constipation. 

2. Blood Sugar Regulation: Traditional practitioners use okra to help regulate blood sugar 

levels. The soluble fiber in okra may contribute to improved glucose absorption and 

insulin sensitivity, making it a potential supportive element for individuals managing 

diabetes. 

3. Anti-Inflammatory Properties: Okra is recognized in Turkish traditional medicine for 

its anti-inflammatory properties. It is often recommended to individuals experiencing 

inflammatory conditions, with applications ranging from soothing inflamed mucous 

membranes to alleviating joint discomfort. 

4. Respiratory Support: Okra is utilized to address respiratory issues in traditional 

medicine. Infusions made from okra may be consumed to soothe throat irritations, 

alleviate coughs, and provide relief from respiratory distress. 

5. Skin Health: The mucilage content in okra is believed to extend its benefits to skin 

health. Topical applications or poultices made from okra may be used to soothe skin 

irritations, reduce inflammation, and promote overall skin wellness. 

6. Rich in Nutrients: Okra is considered a nutritious vegetable in traditional medicine, 

providing essential vitamins and minerals. It is often recommended for individuals 

looking to enhance their overall nutritional intake, contributing to general health and 

well-being. 

7. Aphrodisiac Properties: In some traditional beliefs, okra is associated with aphrodisiac 

properties. It is thought to have the potential to enhance vitality and energy, contributing 

to overall sexual well-being. 

8. Joint Health: Traditional applications of okra extend to joint health, where it is believed 

to have a lubricating effect on joints. This can be particularly beneficial for individuals 

experiencing joint stiffness or discomfort. 

Itôs important to note that while these traditional uses of okra have been passed down through 

generations, scientific research is ongoing to further understand and validate the potential 

health benefits of okra. Individuals considering the incorporation of okra into their health 

practices should consult with healthcare professionals for personalized advice. 

 

2.4. Hibiscus in Culinary Culture  

Hibiscus, although generally known for its flowers, is also referred to as okra and is used as an 

interesting flavor and color enhancer in many cultures. Hibiscus sabdariffa, especially in 

African, Middle Eastern, Caribbean, and Latin American cuisines, is a widely used ingredient. 

Here is the role of Hibiscus in culinary culture and examples of how it is used in different 

cuisines. 

 

2.5. The Role of Hibiscus in Culinary Culture  

1. Flavor Enhancement: Hibiscus adds a unique flavor to dishes with its tart and slightly 

fruity taste. This feature creates a preferred flavor profile, especially in meat dishes, sauces, 

and beverages. 

2. Color Enhancer: Hibiscus adds a vibrant color to dishes. When used in meat dishes, its 

dark red-colored liquid gives meals a striking appearance. 

3. Various Uses: Hibiscus can be used in various types of dishes, from soupy dishes to dried 

meats, creating different flavor profiles across a wide range of cuisines. 
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2.6. Hibiscus Usage in Different Cuisines 

1. Mexican Cuisine: In Mexican cuisine, Hibiscus is known as ñJamaicaò and is often used 

in cold beverages. Hibiscus -infused drinks are typically made refreshing by sweetening 

them with sugar and adding lemon. 

2. African Cuisine: Hibiscus is used in various dishes in African cuisine, particularly in 

soupy dishes, vegetable dishes, and meat stews. 

3. Middle Eastern Cuisine: In Middle Eastern cuisine, Hibiscus is used in various beverages 

and sauces. It provides a preferred flavor enhancement, especially in chicken dishes. 

4. Caribbean Cuisine: Hibiscus is commonly used in Caribbean cuisine. It is preferred in 

spicy sauces, marinated meats, and tropical fruit salads. 

5. Asian Cuisine: Some Asian cuisines also feature the use of Hibiscus. Especially in some 

Southeast Asian countries, Hibiscus -infused beverages and desserts are popular. 

6. Okra: The Flavorful Vegetable of Turkish Cuisine: Turkish cuisine is renowned for its 

rich and diverse ingredients, and okra stands out as one of the indispensable vegetables in 

this flavorful kitchen. Okra, with its nutritious properties, unique taste, and versatility in 

various dishes, plays a crucial role on Turkish tables. 

Okra thrives in various regions of Turkey during the summer months, reaching its peak 

deliciousness when consumed fresh. In Turkish cuisine, okra can be used as the main 

ingredient in various dishes or as a flavorful side. Here are some common uses of okra in 

Turkish cuisine: 

Okra Soup: Okra soup is a beloved variety in Turkish cuisine. Typically prepared by 

combining fresh okra with onions, tomatoes, and spices, this soup is particularly favored 

as a light and tasty option, especially during the summer months. 

Okra Dish: Okra appears in Turkish cuisine in both meat and vegetarian versions. While meat-

based okra dishes are often prepared with lamb or chicken, there are also vegetarian 

alternatives. 

Okra with Olive Oil:  Okra takes its place among the cherished olive oil dishes of Turkish 

cuisine. Seasoned with lemon juice, onions, and garlic, okra with olive oil is usually served 

cold. 

Fried Okra:  When coated with flour and egg and then fried, okra transforms into a delicious 

snack, particularly enjoyed during tea time or as part of a variety of appetizers. 

Okra Pilaf:  Okra pilaf, where okra is combined with rice, is another staple on Turkish tables. 

Typically cooked with lamb or chicken, this pilaf is frequently featured during special 

occasions and festive meals. 

In Turkish culture, okra is a significant ingredient that enhances the preparation of delicious 

meals, contributing to enjoyable moments at the dining table. The various cooking 

methods and applications of okra reflect the richness and diversity of Turkish cuisine. 

The various uses of Hibiscus in culinary culture make it a versatile ingredient. Its delicious 

taste and vibrant color are utilized to create unique and interesting dining experiences in 

many world cuisines. 

2.7. Rituals and Traditions with Hibiscus 

Hibiscus holds a special place in rituals and traditions in many communities. Its various uses 

in events, along with the cultural context, encompass a detailed exploration of how Hibiscus is 

integrated into various rituals, ranging from weddings to religious ceremonies. 

 

2.8. Wedding Ceremonies 

1. Decoration and Bouquets: Hibiscus flowers are used for decorative purposes in weddings. 

They are employed to adorn tables, the wedding ceremony area, and special areas like the 
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bride and groomôs table. Additionally, they add a special touch when incorporated into 

bridal bouquets. 

2. Traditional Jewelry and Decorations: In certain cultures, Hibiscus motifs are woven into 

the jewelry and attire of the bride and groom. The use of Hibiscus in jewelry and decorations 

symbolizes marriage and represents a fresh beginning. 

 

2.9. Religious Ceremonies 

1. Presentation and Worship Spaces: Hibiscus flowers are used to adorn presentation areas 

and places of worship during religious ceremonies. Their colorful and vibrant appearance 

contributes to creating a spiritual atmosphere. 

2. Prayers and Rituals: Hibiscus can be a part of prayers and religious rituals. In particular 

traditions, the symbolic meanings of flowers contribute to the process of prayer and worship. 

 

2.10. Nature Cults and Shamanic Rituals 

1. As a Part of Nature: In some communities, Hibiscus plays a significant role in nature cults 

and shamanic rituals. The plant itself symbolizes the connection between the community 

and nature, expressing respect for the power of the natural world. 

2. Energy and Cleansing Rituals: Hibiscus flowers can be used in energy cleansing rituals. 

Especially in communities with mystical beliefs, Hibiscus is believed to cleanse energy and 

create a positive atmosphere. 

 

2.11. Commemoration Ceremonies and Festivals 

1. Remembrance and Respect: Hibiscus can be used in commemoration ceremonies and 

festivals as a gesture of respect for lost loved ones. The flowers help create a meaningful 

atmosphere. 

2. Traditional Dance and Performances: In some communities, Hibiscus is used in 

traditional dances and performances. Hibiscus motifs in dancersô costumes and stage 

decorations emphasize cultural richness. 

The various uses of Hibiscus in rituals and traditions enrich the cultural expression of 

communities and imbue specific events with meaning. These uses often reflect the values, 

beliefs, and history of the society, carrying special symbolism. 

 

3. RESULTS  

The cross-cultural ethnobotanical story of the Hibiscus plant, its adoption and usage in different 

communities, common themes, and its contribution to cultural diversity is a fascinating subject. 

Here is a general assessment of the cross-cultural ethnobotanical story of Hibiscus: 

1. Origin and Distribution:  Hibiscus is a plant that typically thrives in warm climates 

and is naturally found in various geographies such as Asia, Africa, America, and 

Australia. Consequently, the origins and distribution of Hibiscus have been shaped as 

a result of cross-cultural interactions. 

2. Ritual Uses from Ancient Times to Present: In ancient cultures like Egypt, China, 

and India, Hibiscus flowers have been used in various rituals and medicinal practices. 

Particularly in traditional medicine, especially in Asian cultures, Hibiscus is believed 

to have positive effects on health. 

3. Culinary Culture in the Middle East and Africa:  Hibiscus is widely used in the 

Middle East and African cuisine, especially in beverages and soupy dishes. This reflects 

cross-cultural interactions in the culinary world, with Hibiscus contributing both in 

terms of flavor and color. 
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4. Traditional Beverages in Latin America: In Mexico and other Latin American 

countries, the Hibiscus tea known as ñJamaicaò is popular among traditional beverages. 

This beverage has been embraced due to the health benefits and refreshing qualities of 

Hibiscus. 

5. Ritual and Decoration in the Caribbean Islands: In the Caribbean islands, Hibiscus 

is used for both ritual and decorative purposes. Flowers are an essential part of various 

events, from weddings to festivals, becoming integral elements in traditional attire and 

decorations. 

6. Contemporary Cosmetic and Industrial Uses: Today, Hibiscus finds applications in 

the cosmetic industry and industrial production. The flowers of the plant are commonly 

used in beauty products, shampoos, and the beverage industry as flavoring and coloring 

agents. 

7. Mythology and Symbolism: In some cultures, Hibiscus holds a special place in 

mythology and symbolism, associated with themes like love, beauty, and the power of 

nature. 

8. Cross-Cultural Exchange and Adaptation: Hibiscus has historically been part of 

cross-cultural exchanges, adapting to different communities. This has led to the plant 

being embraced in various cultures and becoming synonymous with different uses. 

The cross-cultural ethnobotanical story of Hibiscus emphasizes the diversity of the plant in 

both historical and cultural contexts. Similar themes across different communities reflect the 

role Hibiscus plays in cultural integration and diversity [1-25]. 

 

 
Figure 1. Some usages of Okra (Anon.) 
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ABSTRACT 

In this study, a tuned mass damper (TMD) for vibrations suppression of a cutting tool holder 

is optimized using the Bees Algorithm. In order to reduce the undesired vibrations, a TMD 

with three unknown parameters (mass, damping ratio, and stiffness coefficient) is added to the 

cutting tool holder. The equations of the motion are obtained utilizing Newtonôs second law 

and solved. The Bees Algorithm is used to efficiently achieve the optimum value for each three 

parameters of the TMD. The effectiveness of the algorithm and the designed TMD is evaluated 

through comparing the vibration amplitude of the cutting tool holder in the presence and 

absence of the TMD. It is observed that the designed TMD reduces the vibrations occurring at 

the tip of the cutting tool holder. The numerical results obtained are presented graphically and 

numerically in tables.  

Keywords: Cutting tool holder, Vibration suppression, Tuned mass damper (TMD), 

Optimization, The Bees Algorithm. 

BĶR KESĶCĶ TAKIM TUTUCUSUNDAKĶ TĶTREķĶMĶN ¥NLENMESĶ Ķ¢ĶN 

AYARLI K¦TLE S¥N¦MLEYĶCĶSĶNĶN ARI ALGORĶTMASI KULLANILARAK 

OPTĶMĶZASYONU 

ÖZET 

Bu ­alēĸmada, Arē Algoritmasē kullanēlarak bir kesici takēm tutucusunun titreĸimini ºnlemek 

i­in ayarlē k¿tle sºn¿mleyicisinin (TMD) optimizasyonu yapēlmēĸtēr. Ķstenmeyen titreĸimleri 

azaltmak i­in kesici takēm tutucusuna ¿­ bilinmeyen parametreli (k¿tle, sºn¿m oranē ve rijitlik 

katsayēsē) bir ayarlē k¿tle sºn¿mleyici eklenmiĸtir. Newtonôun ikinci yasasēndan yararlanēlarak 

hareket denklemleri elde edilmiĸ ve ­ºz¿lm¿ĸt¿r. Arē Algoritmasē, TMD 'nin her ¿­ 

parametresi i­in optimum deĵere verimli bir ĸekilde ulaĸmak i­in kullanēlmēĸtēr. Algoritmanēn 

ve tasarlanan TMD 'nin etkinliĵi, TMD 'nin olmasē ve olmamasē durumlarē i­in kesici takēm 

tutucusunun titreĸim genliĵi karĸēlaĸtērmalē olarak deĵerlendirilmiĸtir. Tasarlanan TMD 'nin 
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kesici takēm tutucusunun ucunda oluĸan titreĸimleri azalttēĵē gºzlenmiĸtir. Elde edilen sayēsal 

sonu­lar grafiksel ve sayēsal olarak tablolar halinde sunulmuĸtur. 

Anahtar kelimeler:  Kesici takēm tutucusu, Titreĸim ºnleme, Ayarlē k¿tle sºn¿mleyici (TMD), 

Optimizasyon, Arē Algoritmasē. 

 

1. INTRODUCTION  

One of the first goals in designing a product is that it can be produced. A design that cannot be 

produced will not go beyond a drawing or calculation draft. Machining is a production method 

widely used on a global scale. Its share in production is very high, especially since it is almost 

one of the first methods used in the final production stage of precision machinery equipment. 

Naturally, there are problems encountered in this production method. Eliminating these 

problems with the help of science and technology will strengthen production support and will 

be one step further in the implementation of the designed systems. Hard metals and diamond 

tipped systems are generally used in machining. Tool holders can be made from many forms 

and materials and selections can be made according to the requirements of the job. The 

materials used in tool holders are used in a wide range for tool life, surface quality and 

dimensional accuracy. During machining, especially in deep hole or inside-hole turning 

operations, the ratio often called Length/Diameter ratio is high and safe machining can be done 

and it can be exceeded 3D (3 times the length of the tool). In these cases, vibration occurs in 

the tool and dampening becomes a necessity. The vibration that occurs in chip manufacturing, 

especially in deep hole turning and milling with long tools, is called "chatter vibration" or 

"chatter". The vibration occurring here; It leads to loss of measurement accuracy, poor results 

in surface quality, low tool life and high noise pollution. Here, dampening the chatter vibration 

means improving the cost, quality and comfort during production of the part obtained through 

machining. For these reasons, many scientists are working to suppress vibrations in cutting tool 

holders. 

The passive vibration damper was introduced by Pharm in 1909, and the TMD, which today 

stands for integrated damping device, was introduced by Dan Hartog in 1956 [1]. TMDs are a 

widely used vibration suppression in many engineering structures. As a result, in accordance 

with the TMD design methodology, vibrations at certain frequencies are reduced and vibrations 

at some other frequencies can be increased. Although the basic TMDs system are quite simple, 

their parameters (mass, damping ratio and stiffness coefficient) must be determined by using 

an optimal design approach to achieve the best performance of the vibration suppression. 

Consequently, the main task is to obtain the optimum design parameters of the TMDs system 

to increase the vibration damping efficiency. 

For the reasons described here, TMD is used in this article as a passive vibration damper to 

suppress vibrations in cutting tool holders. The cutting tool holders include a TMD mounted 

on their tips or any positions. The TMDs include a harmonized energy storage device such as 

a spring and a mass lifted from the energy storage device. The kinetic energy stored in the 

inertia of the mass and the potential energy stored in the spring are partially dissipated as 

friction and partially returned to the cutting tool holder, so that the newly added energy is out 
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of phase with the movement of the cutting tool holder. Consequently, the TMDs do not 

completely dissipate the stored energy, but instead greatly reduces the vibration energy that 

migrates into the cutting tool holder due to known perturbations by changing the pickup 

capacity of the cutting tool holder. This increases the overall accuracy of the machining. In 

addition, TMD reduces the wear of the cutting tool holder. Vibration of cutting tool holders 

has always been the main problem for researchers, as the vibration of cutting tool holders has 

a significant effect on machining accuracy. Many researchers have studied the suppression of 

cutting tool holder vibrations and the optimal design of the TMD [2-6]. 

 

 

Fig.1. A cutting tool holder with TMD in progress [7] 

 

2. THE DYNAMIC MODEL  

A cutting tool holder with TMD in progress investigated in this paper and manufactured by 

AKKO Machinery Industry and Trade Inc. is shown in Fig.1 [7]. Internal turning is performed 

with the cutting tool. Leaf spring and mass is used for TMD in the cutting tool holder mounting 

as shown in Fig.2. An applied method for the optimal design of passive vibration suppressions 

to reduce vibrations of the cutting tool holder caused by internal turning process is presented 

in this study. It is expected that this will improve the accuracy of the machining by reducing 

variations in the initial conditions of the cutting tool holder at the beginning of turning 

dynamics. The paper focuses on the reduction of vibration in the vertical plane; application to 

the horizontal modes follows in analogy. The first vibration mode of the cutting tool holder is 

considered. The finite element method is chosen to dynamically model the cutting tool holder. 

The Euler-Bernoulli beam approximation to form the inertial, damping and stiffness matrices 

of the damped second-order equations of motion by approximating the continuous uniform 

beam as a finite number of discrete elements is used. The cutting tool holder and the TMD at 

the tip of the cutting tool holder is modelled as a two degree of freedom system as seen in Fig.3. 
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Fig.2. Schematic showing the TMD integrated within the cutting tool holder. 

 

A system shown in Fig.2 is a TMD fitted in the main structure. For simplicity, a dynamic model 

for the cutting tool holder as a single degree of freedom system consisting of a single mass, a 

single viscous damper and a single spring is considered. A similar model for the TMD is used. 

When the TMD is fitted on the main system, the result is a two degree of freedom system. In 

the analysis, following are the representations of various parameters. The main structure 

includes a main equivalent mass (mb), a damping element (cb) and a spring element (kb) and is 

subjected an external force (F(t)). The mass of the TMD is ma and its spring and damping 

coefficients are ka and ca respectively. The variables xb and xa are, respectively, displacements 

of the cutting tool holder and TMD. The absorber system has a viscous damping element (ca) 

while the main system is considered damped. The main system is considered to be excited by 

a periodic force F(t). Equation of the motion for the two degree of freedom system in Fig.3 is 

written in matrix form as follows: 

 (1) 

Rearranging the above equations and expressing as a transfer function via the Laplace 

transform, it becomes as follows: 

 (2) 

 

In order to decrease the number of variables,  

, , , , , ,  (3) 

are introduced, which converts Eq. 2 into: 

 (4) 

xb(t) 
xa(t) 

mb 
ma 

cb, kb 

ca, ka 

F(t) 
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Fig.3. The simplified model of the cutting tool holder and the TMD 

 

3. THE BEES ALGORITHM  

This passage encapsulates the primary procedures of the Bees Algorithm. The algorithm's 

fundamental steps are outlined, accompanied by the simplified pseudo code depicted in Fig. 4 

[8 - 22]. Setting parameters is essential for the algorithm's execution, including the number of 

scout bees (n), the quantity of sites earmarked for exploitation out of n visited sites (m), the 

count of top-rated (elite) sites among the selected ones (e), the bees recruited for the best e sites 

(nep), those for the remaining (m-e) selected sites (nsp), initial patch size, and the stopping 

criterion. Initially, n scout bees are randomly positioned in the search space. Subsequently, in 

step 2, the fitness of sites visited by these scout bees is assessed. Step 3 involves designating 

the m sites with the highest fitness as "selected sites" for further exploration. In steps 4 and 5, 

the algorithm undertakes searches in the vicinity of these selected sites, allocating more bees 

to the top e sites. The selection of optimal sites can be based on their fitness values directly or 

via probabilistic methods. Searches around the top e sites, representing the most promising 

solutions, entail more thorough exploration by recruiting additional bees. This differential 

recruitment, alongside scouting, constitutes a pivotal aspect of the Bees Algorithm. Step 5 

ensures that only the fittest bee within each patch, the one locating the site with the highest 

fitness, advances to the subsequent bee population. Steps 6-8 involve the random distribution 

of remaining bees across the search space for scouting new potential solutions. These iterative 

steps persist until the stopping criterion is satisfied. At each iteration's conclusion, the colony's 

new population comprises representatives from selected patches and scout bees conducting 

random searches. 

 

5. OPTIMIZATION OF THE TMD  

Utilizing Tuned Mass Dampers (TMDs) with the cutting tool holder involves integrating a 

damped mass-spring system with the holder at the point of maximum vibration activity. This 

approach yields two primary advantages. Initially, the inclusion of the absorber alters the 
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system's resonance characteristics and null locations, thereby modifying the system's response 

to disturbances. By shifting the resonant frequencies and zeros, the system's frequency response 

is adjusted to mitigate disturbance energy within known frequency bands. Additionally, the 

absorber enhances the dissipation of vibrational energy, a secondary benefit often misconstrued 

as the primary mechanism through which the absorber mitigates vibrations.  

 

Fig. 4. Flowchart of the basic Bees Algorithm 

 

The natural frequency of the cutting tool holder, modeled as a Euler-Bernoulli cantilever beam, 

with a length of 808 mm and a mass of 3.94 kg, is determined by treating it as a uniform 

cantilever beam with length L and a distributed load w per unit length, which includes the 

weight of the beam itself. The beam is fixed at one end and free at the other end (cantilevered). 

The formula employed for calculating the natural frequency of a cantilever beam is utilized in 

this context. 

fn=(Kn/2ˊ).ã(EIg/wL
4) (5) 

The formula for determining the first five modes of vibration involves the utilization of 

constants K1=3.52, K2=22.0, K3=61.7, K4=121, and K5=200, where n denotes the mode of 

vibration. E represents the modulus of elasticity, and I stand for the area moment of inertia. 

These constants are utilized within the formula to ascertain the vibrational characteristics of 

the system across its modes. E in the formula is modulus of elasticity and I is the area moment 

of inertia. First five modes of vibrations are found by the formula. A constant where n refers to 
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the mode of vibration are K1=3.52, K2=22.0, K3=61.7, K4=121, and K5=200. Natural 

frequencies of the cutting tool holder are determined as in Table 1 for the first five modes. 

The cutting tool holder and TMD system are mathematically defined by a system of two 

ordinary differential equations. Using standard mathematics, the equation of motion can be 

derived for the response of the system. The results of the Eq. 4 with different parameters of the 

absorber are generated shown as in Fig.5. First, it is necessary to add a few variables and 

dimensionless relationships, as it is easier to manipulate the results in this form. With an infinite 

combination of ca, ka values, it becomes somewhat difficult to find a dynamic gain factor that 

is minimized. Traditional solution is to create the dynamic amplification factor with a specific 

mass ratio value and different ca, ka value in frequency ratio region. An interesting factor can 

be found in the fact that the dynamic increase factor curve changes from two discontinuity 

peaks to a peak, and the minimum value of the dynamic increase coefficient occurs when the 

two discontinuity peaks are close to each other. The  value is directly found for minimized 

dynamic amplification factor. 

 

Table 1. Natural frequencies of the cutting tool holder 

 Mode 

 1 2 3 4 5 

Frequency, fn [Hz] 125.54 784.62 2200.51 4315.42 7132.93 

 

Table 2. Bees Algorithm Parameters 

n m e nep nsp ngh 

20 10 5 10 7 0.01 

 

The parameters of the Bees Algorithm are set as shown in Table 2. The TMD designed by the 

Bees Algorithm is implemented on the cutting tool holder. Three parameters (mass, damping 

ratio, and stiffness coefficient) of the TMD is optimized and the obtained curves which belongs 

to different damping ratios is shown in Fig.5 for the absolute transmissibility of the cutting tool 

holder. As seen in Fig.5, for the TMD, the optimum values ca and ka are determined 0,2263 

Nm/s and 435 410 N/m, respectively, for the calculated mass ratio 0.3 and ma=1.18 kg. 

Table 3. Different Parameters of the TMD 

No ma [kg] ca [Nm/s] ka [N/m]  mass ratio, m frequency ratio, b 

1 0.39 0.1679 202 602 0.10 0.9091 

2 0.79 0.2083 340 485 0.20 0.8333 

3 1.18 0.2263 435 410 0.30 0.7691 

4 1.58 0.2338 500 304 0.40 0.7143 

5 1.97 0.2357 544 775 0.50 0.6667 
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For the different solution according to the different masses desired, the 5 different solutions 

obtained by the Bees Algorithm is given Table 3. The results obtained of all runs is calculated 

the different mass ratio value or different mass limits, that proves the reliability of the 

algorithm. Any of the TMDs to be created with different parameters obtained for the different 

mass limits can be selected. For the different parameters obtained their different limits, the 

different results can be achieved in terms of vibration suppression. The selection can be 

completely arbitrary or based on a criterion. Absolute transmissibility of the cutting tool holder 

according to different mass ratios for their optimal damping ratios by dashed line and damping 

ratio 0.2263 by solid line are shown in Fig.6. In the Fig. 6, the frequency ratios are considered 

optimal for all solutions as in Table 3. As can be seen from this figure, vibration suppression 

is better for the larger mass of the TMD. Absolute transmissibility of the cutting tool holder 

according to different frequency ratios for optimal damping ratios 0.2263 are shown in Fig.7. 

As can be seen from this figure, vibration suppression is better for the optimal spring coefficient 

of the TMD. In case the mass is fixed, both increase and decrease in the spring coefficient 

adversely affect vibration suppression. The best solution is obtained for the optimal frequency 

ratio 0.7691. 

 
Fig.5. Absolute transmissibility of the cutting tool holder according to different damping 

ratios with mass ratio 0.3 

 

6. CONCLUSION 

In this study, a TMD with three unknown parameters (mass, damping ratio, stiffness 

coefficient) is optimized to reduce the vibration amplitude of a cutting tool holder. The cutting 

tool holder equipped with a TMD is modeled with a concentrated mass, a spring and a viscous 

damper and the primary frequency ratio is calculated by parameter analysis. Vibration analysis 

for the cutting tool holder is performed under the cantilever beam boundary condition. The 
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modal parameters are calculated from the vibration analysis results for the cutting tool holder 

and the TMD is designed in this way. The Bees Algorithm is used to obtain the optimum 

specifications of the TMD. The effectiveness of the algorithm and the designed TMD is 

evaluated through comparing the vibration amplitude of the cutting tool holder in the presence 

and absence of the TMD and for different parameters of the TMD. It is observed that the 

designed TMD suppresses the vibrations occurring at the tip of the cutting tool holder. The 

TMD has the effect of suppressing vibrations in the resonance region. The results obtained also 

show that the Bees Algorithm is an alternative method to design a TMD for vibration 

suppression of a cutting tool holder. In addition, the Bees Algorithm can reach many solutions 

at the same time. In other words, different parameters can be found for a TMD to be created 

for the desired vibration suppression. As the mass of the TMD increases, vibration damping 

improves. 

 

Fig.6. Absolute transmissibility of the cutting tool holder according to different mass ratios 

for optimal damping ratios (dashed line) and damping ratios 0.2263 (solid line) 
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Fig.7. Absolute transmissibility of the cutting tool holder according to different frequency 

ratios for optimal damping ratios 0.2263 
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ABSTRACT 

Plastics and plastic-based composites continue to rapidly replace traditionally used materials 

in various fields of industry. In addition to their advantages such as lightness, easy shaping, 

coloring, good appearance, resistance to chemicals, they have disadvantages such as low 

strength and rigidity, scratchability, UV exposure, and aging. While plastic materials are 

indispensable in some industrial areas, polymer composites are produced to make the 

disadvantages of plastics advantageous and solutions to problems are sought.  In this study, 

composites were produced by adding fillers such as silicon dioxide and glass granules to 

unsaturated polyester based composites. Composite test specimens were produced by liquid 

resin casting method. The tensile properties of the composites were investigated. In the 

production of composite materials, the amount of fillers in the polyester main matrix material 

was kept constant at 25% by weight. Tensile and hardness tests were performed on composite 

test specimens. The maximum load, tensile strength, Young's modulus, elongation at break and 

hardness properties of the composite materials were investigated. In the study, silicon dioxide 

filling was found to be better in all other properties except Young's modulus. Compared to 

unsaturated polyester resin containing 2% thickener, both silicon dioxide and glass granule 

filled composite materials showed a decrease in maximum load, tensile strength and strain at 

break properties, while Young's modulus and hardness values increased. In the study, the 

highest Young's modulus of 3.47 GPa was obtained in the composite containing glass granules, 

while the highest hardness of 38 Barcol hardness was obtained in the composite with silicon 

dioxide filler. Again, the highest tensile force of 2.40 KN, the highest tensile strength of 48.2 

MPa and the highest elongation at break of 3.9% were obtained in polyester resin containing 

https://orcid.org/0000-0001-7043-9914
https://orcid.org/0000-0003-0521-6647
https://orcid.org/0000-0003-2537-1951
https://orcid.org/0000-0003-2537-1951
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thickener. Scanning electron microscopy was used to examine the interfacial bond structure 

between silicon dioxide and glass granule fillers and polyester resin.  

Keywords: Glass granules, silicon dioxide, unsaturated polyester, composite, mechanical 

properties 

 

1. INTRODUCTION  

Unsaturated polyester based composite (UPC) materials are used due to their superior 

engineering properties. It is increasingly replacing traditional materials such as wood, glass 

and metal in buildings, furniture, machinery, tools and equipment [Mouritz et. al, 2006]. The 

properties of composites vary depending on the area of application in industry. For this 

purpose, inorganic additives with different properties are added to polymer-based materials. 

These additives improve the mechanical, physical and thermal properties of composites. Glass 

fiber (Mallick, 2000), carbon fiber (Raja et. al. 2019), aramid fiber and natural fibers (Kumar, 

2020; Sanjay et. al., 2018; Croitoru, 2018.) are very commonly used reinforcements in polymer 

composites. Additionally, micro and nano-sized silicon dioxide (Tsai et. al., 2009), calcium 

carbonate (Xian et. al., 2023; Croitoru, 2018.), glass beads, glass sphere (Erdogmuĸ et.al., 

2022). ), talc, red mud (Vigneshwaran et al., 2019), kaolin, fly ash, metal powders such as 

alumina (Baskaran et. al., 2001; Zhang et. al., 2004) and some metal oxides (Zhang et. al., 

2004); Tibiletti et. al., 2011; Ribeiro et. al., 2015) are added. Additives are selected depending 

on the properties expected from the composite material and used in the composite. The type of 

additive, particle size, particle shape, additive contents, surface modification of the additive 

and polymer material are selected. The choice of additive and polymer material affects all 

properties of the composite to be produced and its application area. In the literature, some 

studies (Liu et. al., 2024; Seleem, 2006; Alameri et al. 2020; ) were found in which the 

mechanical properties of composites produced by adding unsaturated polyester-based resin 

were investigated. Liu et. al., 2024; produced polyester-based composites filled with calcium 

carbonate at different particle sizes. They investigated the mechanical, thermal, morphological 

and rheological properties of the composites produced in their study. As a result, they found 

that both flexural and compressive modulus values of the composites increased. Alameri et al, 

2020; produced composites by adding some silica-based materials (fumed silica, nano silica 

and murble dust) to the polyester matrix and examined the mechanical properties of the 

composites. Between 2.5-10%, the flexural strength of the fumed silica filled composite 

increased compared to the unfilled polyester and then decreased. A significant increase was 

found in the elastic modulus values at 2.5%, 5%, 7.5% and 10% fumed silica ratios. Similar 

results were obtained in both flexural strength and flexural modulus values of nano silica filled 

polyester composites at 0.5-2%. Seleem, 2006; produced composites by adding fillers (silica, 

cement, sand and mixed filler) at different ratios to unsaturated polyester polymer. They 

investigated the properties of polyester composites such as tensile and flexural strengths, 

modulus of elasticity and hardness. In their study, it was found that the flexural strength first 

decreased and then increased when sand was added to polyester at different rates (5% and 
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10%). They observed a slight increase in the modulus of elasticity and hardness of the 

composite. 

In this experimental study, the changes in mechanical properties such as maximum load, tensile 

strength, tensile modulus, elongation at break and hardness of unsaturated thermoset polyester 

composite materials containing 25% silicon dioxide and glass granule additives were 

compared. Microstructural investigations were also carried out using scanning electron 

microscopy. 

 

2. EXPERIMENTAL STUDY  

2.1. Materials 

The composite material is composed of two different materials. The first one is terephthalic 

type unsaturated polyester resin which is the main matrix material. Polyester resin was 

purchased from Boytek Co./Istanbul/Turkey. The second filler material is silicon dioxide and 

glass granule additives. Silicon dioxide with 250µm particle size was purchased from 

Kumsan/Istanbul/Turkey. Glass granules, also with 250µm particle size, were purchased from 

Akcihan Glass Co./Düzce/Turkey. In order to crosslink the unsaturated polyester, 2% Methyl 

Ethyl Ketone Peroxide (MEKP) was used as a hardener. In addition, 1% Cobalt octoate was 

used as accelerator. Both hardener and accelerator auxiliaries were purchased from Boytek 

Co./Istanbul/Turkey. The optical microscope image of the additives silicon dioxide is shown 

in Figure 1(a) and the optical microscope image of the glass granule is shown in Figure 1(b). 

 

 

 

a) SiO2 b) Cam granül 

 

Image 1. Optical microscope images of a) SiO2 and b) glass granules of the additives used in the 

experiments 

2.2. Preparation of composite  

In order to produce thermoset polyester based composite material, 2% Aerosil thickener and 

2% cobalt octoate accelerator were added to the polyester resin, which is the main matrix 

material, in a beaker and mixed for a certain time. Then silicon dioxide or glass granule 

additives were added separately at the rate of 25% by weight and mixed in a mechanical mixer 

for 30 minutes. Finally, 1% MEK-P was added to the polyester/aerosil/cobalt octoate/silicon 

dioxide or glass granule mixture as hardener. The mixture was stirred for approximately 30 
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seconds. The mixture was poured into silicone moulds manufactured in accordance with ASTM 

standards for tensile tests. The poured test specimens were kept at room temperature for at least 

24 hours and then removed from the silicone moulds. The test specimens were then placed in 

an oven at 70oC for 1 hour for complete curing. Finally, the specimens were conditioned for 2 

days at room temperature of approximately 23 oC and 50% humidity. 

 

2.2. Mechanical Tests 

2.2.1. Tensile test 

Tensile tests of unsaturated polyester-based composite materials doped with silicon dioxide 

and glass granules were performed on a Zwick Roell Z250 brand/model tensile testing 

machine. Tensile test specimens were prepared in accordance with ASTM D-638 standard. 

Tensile tests were performed at a tensile speed of 5 mm/min. At least five test specimens were 

subjected to tensile tests and the data obtained were recorded in the computer environment. 

Then the arithmetic average of the data obtained was taken. 

The tensile strength of composite materials doped with silicon dioxide and glass granules was 

calculated using the formula below. 

                                         
In the equation; 

Fn is the maximum applied load (N), A is the initial cross section of the specimen (mm2). 

 

In addition, the elongation at break (%) during the tensile test was calculated by the following 

formula. 

 

 
 

Where Ů is the strain at break, Lo: the initial length of the specimen (mm), L: the specimen 

length at break (mm). 

 

As is known, the modulus of elasticity or Young's modulus is a measure of the stiffness of 

materials. The Youngôs Modulus of composite materials doped with silicon dioxide and glass 

granules was calculated using the following formula. 

                                         
In the equation,  

E: Modulus of elasticity (Young's Modulus) (MPa), ů is the stress in the elastic region (N/mm2), 

Ů is the strain in the elastic region. 

 

2.2.2. Hardness test 
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Hardness measurements of composite test specimens were performed in accordance with 

ASTM D2583 standard. In hardness measurement, at least ten (10) measurements were made 

from different parts of each sample and the average Barcol hardness was determined by 

averaging these values.  

2.3. Microstructural investigations 

Microstructural investigations of silicon dioxide and glass granule filled polyester based 

composite materials were carried out using a JEOL scanning electron microscope (SEM) model 

JSM 6060LV under 15 KV voltage. In order to obtain a good surface image, the fractured 

surface of the tensile test specimen was coated with gold in the form of a thin film layer using 

a coating device. 

3. RESULTS AND EVALUATION  

Figure 2 shows the maximum load values obtained in the tensile test of UPE+2A polymer and 

UPE+25%SiO2 and UPE+25%GP-g composites. As can be seen in the figure, the maximum 

load was 2.40 KN for the UPE+2A polymer, 1.63 KN for the UPE+25%SiO2 composite and 

1.19 KN for the UPE+25%GP-g composite.  

The variation of tensile strength values of UPE+2A polymer with polyester based polymer 

composites containing 25%SiO2 and 25% glass granules is given in Figure 3. As seen in the 

figure, the tensile strengths of UPE+25%SiO2 and UPE+25%GP-g composites were 

determined as 30.9 MPa and 20.2 MPa, respectively, while the tensile strength of UPE+2A 

polymer was determined as 48.2 MPa. Compared to the tensile strength of UPE+2A polymer, 

the tensile strengths of UPE+25%SiO2 and UPE+25%GP-g composites decreased. The 

reduction rate was 35.8% and 58% respectively. Polyester resin containing thickener is a brittle 

material, but the tensile strength of the composites decreased with the addition of silicon 

dioxide and glass granule additives to the unsaturated polyester polymer matrix. In other words, 

after the addition of glass granules and silicon dioxide additives to the resin, the stiffness of the 

composites increased and became more brittle. 
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Image 2. Comparison of maximum tensile loads of silicon dioxide and glass granule filled polyester 

composites 

 

 

Image 3. Comparison of tensile strength of silicon dioxide and glass granule filled polyester 

composites 

 

The variation of Young's modulus values of unsaturated polyester composites containing 25 

wt% SiO2 and 25 wt% glass granules depending on the composition is given in Figure 4. As 

seen in the figure, the Young's Modulus value of unsaturated polyester containing thickener 

was determined as 1.08 MPa, while the Young's Modulus values of UPE+25%SiO2 and 
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UPE+25%GP-g composites were determined as 2.80 and 3.47 GPa, respectively. Compared to 

the Young's Modulus value of UPE+2A polymer composite material, the increase in Young's 

Modulus values of UPE+25%SiO2 and UPE+25%GP-g composites was 159.2% and 221.2%, 

respectively. From the results obtained, it is observed that the glass granule filler added to the 

unsaturated polyester resin provides more stiffness than the silicon dioxide additive. 

 

Image 4. Comparison of Youngôs modulus of silicon dioxide and glass granule filled polyester 

composites 

 

Image 5. Comparison of elongation at break of silicon dioxide and glass granule filled polyester 

composites 
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The change in elongation at break values of UPE+2A polymer and UPE+25%SiO2 and 

UPE+25%GP-g composites is given in Figure 5. As can be seen in the figure, the elongation at 

break value of the thickener filled unsaturated polyester was determined as 3.9%. With the 

addition of 25% silicon dioxide and glass granule fillers to the polyester resin, the elongation 

at break values of the composites were determined as 3% and 1.1%, respectively. In other 

words, both fillers caused a decrease in the elongation at break values of the composites. 

Compared to UPE+2A polymer, the elongation at break values of UPE+25%SiO2 and 

UPE+25%GP-g composites decreased by 23% and 71.7%, respectively. Looking at the data, 

SiO2 and glass granule fillers added to the unsaturated polyester resin made the composite 

materials more rigid. In other words, as SiO2 and glass granule fillers were added to the main 

polymer matrix, the elongation at break values of the composite decreased, that is, the 

composite materials became brittle. 

Scanning electron microscope microstructure images of the fracture surface of the unsaturated 

polyester resin with thickener and UPE+25%SiO2 and UPE+25%GP-g composite test 

specimens obtained after tensile testing are given in Fig. 6. While the fracture surface of the 

polyester resin containing thickener appears to be slightly more ductile than the composites 

(see Fig. 6a), the fracture surface images of UPE+25%SiO2 and UPE+25%GP-g composites 

are slightly more brittle. This is also evident from the elongation at break values (see Fig.5).  

In addition, it is also observed that SiO2 particles and glass granule particles are homogeneously 

distributed within the polyester base matrix in the SEM images shown in Figure 6b and 6c, 

respectively. In addition, it was observed that the interfacial bonding of the silicon dioxide 

particles with the polyester matrix was good in the SEM images. It can also be stated that the 

glass granule particles are also partially well bonded within the polyester matrix. In other 

words, good interfacial bonding caused the tensile strength value of the composite to be high, 

while poor interfacial bonding caused the strength of the composite to be lower. 
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