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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 G°%kalp
Kérékkal eOREGI Del B:0t06BD8BB 3 9

Green tea s the most recommkpedmdsbevepagteal
pol yphenols ¢gEpthatseqpH amtgalsl at e (ECG) and

d seases ar e be ng nvest gated. Siternwsc tt wr e ¢
|l poprote ns (LDL) n tt hteo acrotnetrr ablut waltlo atr
atherosclerot ¢ | es ons, and CD36 has an n
I poprote ns. The nteract on of these recep

n tea was detarmhrend clay dadclkcum@t on met hod

were determ ned.

Keywar dcy een tea, LDL, CD36, dock ng

1.1 ntroduct on

A study has shown that ather-osel ebh®otswsemagemnes ue
LDk ecept.orAno(tlher study found that tea catech ns
concluded that the polyphenols found n green t

therefore funct on to prcéeenwms shé¢ 3dJevel opment of

In a study conducted by Chen et al ., t was stat
express on of LDL and thrombospond Tnherreec eaprteo rs u(gC

t hat green tea ctontshienpprogr enay @meofencoronary at

Yosh kawa found that green tea consumpt on s as
(». I't has been st3gtaedd attheat oenpe goafl rtohiceadpeocldyvapnh e mal
the stab | ty of atherosclerot ¢ plaques (7).

In th s study, the nteract on of some natural a

nh bCh36 gANDalwDIng the funct on n the emergence
causes of card ovascutl agatdedsobrydeus rhgasd dekenng, n

met hod.
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2. Mater als and Method
In th s study, the nteract on of tCID8 6n atnur alDLc

receptors as | gands was <cal cul akt ehdg’us'"en¢2ta Rbe 2 ¢4
th s method cannot replace exper ment al studCDSS 6butanrtdcheeﬂtwrl_uasndundtesrstratned
w th | gands. However, the deneetmoheof|l antkoads o®s pumpotsamand posbubdleéat n
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 inhibitngC D 3 6 r e areegivéndnrTable 121 -

Table 1.The interaction of important active substances in in green tea addidar inhibitingC D 3 6
receptors

Dock ng s c or e s Free Energy of Binding Inhibition Constant, Ki
Reseptor (CD36 (kcal/mol)

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 C D 3 i@ceptor are listed from largest to smallest; Atorvastatiip gal | ocat>ch n g
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. D L e ¢ e jare giversin Table 22 1) -

Table 2. The docking scores and Ki related to the interaction of the important active ingredients in
green tea as ligands, for inhibitthgDL r ecept or s

Dock ng scor e FreeEnergy of Binding Inhibition Constant, Ki
Resept°r (LDL (kcal/mol)

Epicatechin 4. 46 535. 91 u
Epigallocatechin 3. 77 1.72 m M
Epigallocatechin gallate 4. 97 227 . 47 u
Atorvastatin 2. 87 7.92 m M

In Table 2, when the interactions of the ligands determined according to docking scores and Ki values
with L D Lreceptor are listed from largest to smalleg;p gal | ocat>xEh matgeaclhl ant e
Ep gal | pAtaviastatnh n

As an effective drug ligand, the intermolecular bonds formed as a result of the interaction of
Atorvastatin withL D Ilceceptor are given in Table(3 1) -
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Table 3. Atorvastatin, as an effective drug ligand, intermolecular bonds and energy values (kcal/mol)
formed as a result of its interaction wietb36 receptor

Hydrogen bonds Polar Cation-pi
TRP66 (3.6693 GLU366 (11.801) TRP415 ¢2.3909

As an effective drug ligand, the hydrogen bond formed by the interaction of AtorvastatidRD@th
receptor in atherosclerosis is given in Figuf&'®

< .—0\’ o

Ly, .

< @

150 @

& a
Key

@@ Lizadbond #=5_ Noa-ligand residues involved in other
@@ Nonligand bond contacks)

@- —@ Hydrogen bond and its lengh

Figure 1. The hydrogen bond formation of Atorvastatin as an effective drug ligandORi86
receptor for atherosclerosis

As an effective ligandEpigallocatechin gallatés interaction points with CD36 receptor for
atherosclerosis are given in Figur&%)
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Figure 2. Atorvastatin, as an effective drug ligand, interacts viiid36 receptor

In Figure 2, Atorvastatin's interaction points wiéb36receptor 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 interactidgpigfallocatechin gallatewith CD36
receptor are given in Table&):

Table 4.The intermolecular bonds formed as a result of the interactiBpigillocatechin gallate
with CD36 receptor

hydrogen bonds polar other
TYR370 ¢0.6439 GLU366 (1.0929 GLN64 (-0.6429
THR419 ¢0.5499 ARG386 (1.060)

ASN417 ¢0.822)
GLU365 (0.6249

The hydrogen bond formation Bpigallocatechin gallateith CD36 receptor in atherosclerosis
are given in Figure 89,

CONFERENCE BOOK Academy Global Publishing House
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Figure 3. The hydrogen bond formation dEpigallocatechin gallatavith CD36 receptor for
atherosclerosis

As an effective ligandgpigallocatechin gallats interaction points with CD36 receptor for
atherosclerosis are given in Figuré#)
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Figure 4. Epigallocatechin gallats interaction points with CD36 receptor for atherosclerosis
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In Figure 4 Epigallocatechin gallateinteraction points witicD36 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 interactidEpafallocatechin gallatevith LDL
recepbr are given in Table &1

Table 5.The intermolecular bonds formed as a result of the interactigpigallocatechin gallate
with LDL receptor

polar other
SER131 (-0.3624) ASN135 (-1.5009)
SER109 (-0.1395) THR126 (-0.4693)

GLN133 (0.1117)

As an effective ligandgpigallocatechin gallats interaction points with LDL receptor for
atherosclerosis are given in Figurés)
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Figure 5. Epigallocatechin gallats interaction points with LDL receptor for atherosclerosis

In Figure 5,Epigallocatechin gallate interaction points with DL receptor for Atherosclerosis as an
effective  drug ligand: 109: SER126: THR131: SER133: GLN135: ASN.
Atorvastatin is a known effective drug foardiovascular diseas€42). In the discovery of a new drug,

it is important to understand the mechanisnthef effect of the determined active ingredients to the
target molecule receptors at the molecular level and the interaction points, as confirmed by similar
studies (13L5).

Concl usi on
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The selected molecules gavegreduénts veryhel dseg

nteract on of the ma n act ve ngred ents n tr
receptors, wh c¢ch have an mportant rol e n pr eve
bonds temd&actnon po nts of these act ve substance
mportant n eluc dat ng the nh b t on mechan s
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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 G°kalop
Kérékkal eORGI Del B:0t06BDBB 3 9

ABSTRACT

Aron a s a plant that conta ns many b oact
n tanbdeéavest s, and ts cult vat on has be:¢
become w dely wused due to ts many effects

ant cancer and ant atherosclerot pal yTphhee nnoaltsu

(hydroxyc nnam c¢c ac d, flavanols, and anthoc
atheroscleros s, wh c¢ch causes heart attacks
need to be nvest gat edf. tlhne steh asc ts tvued yc, o mphoeu
w th -GG reductase, an mportant receptor n
causes of atheroscleros s n card ovascul ar
computat onal chem osn,ry tnmneet hoder acnt aachds tw t

exam ned by <compar ng them w th Atorvastat

cholesterol. The results obta ned here are o
t me and matexpail megntgal damd cl n cal stud e
KeywoAdsn a, atorvastat n hydroxyc nnam c ac

Il ntroduct on

It has been determ ned that bl acwkecrurnrga mtc tArvo
(HMGoAneductase has an Mmpor t amtg reolzg mas bt
b osynthes s (2). Atheroscleros s s an nfil

wh c¢ch can be a major cause of card ovascul ar
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HMGCoA reductase S an mportant enzyme as
pat hway ( 400.A Ane dHIMG as e nh b tor may -be cap

nduced atheroscleros s (5).

I n th s study, t hect nvtee rsauchts toann coefs s onmet enaa,t u\
rol e n n«Cold tr endguc HMGE e, wh c¢h has a func
atheroscleros s, one of the ma n causes of

nvest gated us aogl dwlckt ngn metched. cal

Mat er als and Met hod

I n th s study, the nteract on of the- natur;
CoA reductase receptor as | gands was <cal cu
dock(6). The dattdh ebtmetrmed kywwnnot replace e
hel ps us understand the m€oAanedmcbhsenhebet
nteract on w th | gands, wh c¢ch are selected
po nts &he poser mol ecul ar bonds S mportant

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 HMGoA reductase enzyme a@therosclerosis related to

high cholesterol from cardiovascular diseases are given in Tabl8)1 (6

Table 1.The interaction of important active substancearonia as ligandsyith HMG-CoA reductase
receptor as ligands

Dock ng 4c gra Free Energy of Binding Inhibition Constant, Ki
Resept °+CoAKHMG (kcal/mol)

Ant os yan n -4.61 417.05 uM
Hydroxycinnamic acid -3.60 2.28 m |
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 HM@CoA receptor are listed from largest to smallest; Atorvastatin >

CONFERENCE BOOK Academy Global Publishing House 10
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Antosiyanin > Hydroxycinnamic acidAs an effective drug ligand, the inteotacular bonds
formed as a result of the interaction of Atorvastatin with HEGA receptor, which has
important roles in atherosclerosis, are given in Tab{&®?2

Table 2. Atorvastatin, as an effective drug ligand, intermolecular bonds and energy values (kcal/mol)
formed as a result of its interaction witMG-Co0A receptor

hydrogen bonds Hydrophobic

LEU361 (-0.6409) TYR94 (-2.346)

PHEO93 (-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 Figuf&’l

5 Leu 361(A)

Figure 1. The hydrogen bond formation of Atorvastatin as an effective drug ligand as a result
of its interaction with HMGCOoA receptor in atherosclerosis

CONFERENCE BOOK Academy Global Publishing House 11
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As an effective drug ligand, Atorvastatin's interaction points with HEWA receptor in

atherosclerosis are given in Figur€9.
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Figure 2. Atorvastatin, as an effective drug ligand, interacts witklG-CoA receptor

Il n F gure 2, AtorvasHMGCoAr scemttemr acrn Atnh @roo ;<

effect ve drug |l gand: 93: PHE9 4
The ntermol ecul ar bonds for med a#iMGCoAesul t
receptor are®)g ven n Table 3

Table 3.The intermolecular bonds formed as a result of the interaction of AntosiyanikiMiB:
CoA receptor
hydrophobic
TYR94 (-1.5962)

PHE93 (-1.0394)
LEU361 (-0.3909)

As an effective drug ligandntosiyanirs interaction points with HM& oA receptor are given

in Figure 369,

CONFERENCE BOOK Academy Global Publishing House 12
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Figure 3. Antosiyanin as an effective drug ligand, interacts with HNOBA receptor in
atherosclerosis

In Figure 3, Antosiyanin's interaction points with the HNIBA receptor 9 3 : PHEO9 4 :
TYR361: LEU.

The intermolecular bonds formed as a result of the interactidtydybxycinnamic acidvith
HMG-CoA receptor are given in Tabl€%).

Table 4.The intermolecular bonds formed as a result of the interactigpdobxycinnamic acid
with HMG-CoA receptor
hydrogen bonds hydrophobic

LYS372 (0.40) PHE93 (0.9969

The hydrogen bond f o rHuexcindamyic atidve t hHMGKeAa ct on

recept off F gure 4

CONFERENCE BOOK Academy Global Publishing House 13
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Lys 372(A)

CGCB

/
5y
=1 Phe 93(A)
3
Key
@@ Lisudbond wan Non-ligand residues involved in other
@ —@ Nonligmdbond ImeS contacks)

@- —~@ Hydwgen bond and its lengh

Figure 4. The hydrogen bond formation dflydroxycinnamic acidA ligand as a result of its
interaction with HMGCOA receptor in atherosclerosis

As an effective drug ligandilydroxycinnamic acig interaction points with the HMGo0A

receptor in atherosclerosis are given in Figufe’s

Academy Global Publishing House 14
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Figure 5. The interaction points of Hydroxycinnamic acid as a ligand with the HB&@ receptor in
atherosclerosis

In Figure 5, Hydroxycinnamic acid's interaction points with H@GA receptor in
atherosclerosis as a ligariB: PHE372: LYS. Atorvastatin is a known effective HNOBA
reductase inhibitor. (10). Aronia (Aronia melanocarpa), a plant belonging to the Rosace
family, contains important bioactive compounds such as hydroxycinnamic acid, flavanols and
anthocyanin (1413).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 staael 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 subjett (15
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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 phenolicompound 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 systemati@riations 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
processThe 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, lireyea
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 dephenidtisgprocess. 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. Thigsearch represents a step towards sustainable management
practices in the pistachio processing industry and offers implications for similainagsdrial

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]. IRheompounds are
notorious for their recalcitrance and toxicity, posing a threat to aquatic ecosystems and human
health if not properly treated {2]. So far, various physicochemical and biological methods
have been documented for treating industrial ewssater. 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 &mhieve adequate removal efficiencies,
necessitating the exploration of advanced oxidation processes (AOPs) as promising
alternatives.
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Nevertheless, persulfate oxidation has emerged as a promising technique for dephenolisation
due to its high reactivity ah versatility among various AOPs. PersulfateQg) can

effectively oxidize a wide range of organic pollutants, including phenolic compounds, under
suitable reaction condi t-)andydraxyhradiedls ((OH)areul f at
formed [68]. However, the efficiency of persulfate oxidation is influenced by several factors

such as pH, persulfate dosage, temperature, and the presenexistiog ions.

In this study, we aimed to optimize the removal of phenolic compoundspisiachio 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 respf@seBy 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 carhpnsive 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 alsadvances 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
pistechio processing industry and other similar agyaustrial sectors.

Materials and Methods

PPW was obtained from a local pistachio processing plant in Gaziaitkye. KxS,0s was
obtainedrom Merck DarmstadtGermany). FolilCi oc al t e u 6 s and Gadlimazitt r e a g
(GA) were supplied from Sigmaldrich (St. Louis, MO). Anhydrous N&Os was purchased

from Fluka (USA). N gas supplied by Linde Gas (Turkey) was used to pressurize the rector.
Millipore Milli -Q Advantage A10 was used to provide ujtaewat er (18 MQq. cm af
The total polyphenolic concentration of the samples was analyzed using -¥isUV
spectrophotometer (DLAB SBV1100).

We utilized a homemade stainless steel reactor system, which was shown in our previous work,
for conducting degi@ation 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 FolinCi ocal t eubs met hod, s | i cepottd, was empldyedito e d f |
determine the total phenolic content of both stock solutions and treated samples [10, 11]. In

this method, 1 mL of Folk€Ci ocal t euds phenol reagent was m
solution in a test tube, followed by incubatiortive dark for 5 minutes. Subsequently, 2 mL

of an aqueous N&O;s solution, prepared by dissolving 200 g of solidb®@; 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 tkeatl@14 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£0.9984). The removal efficiency of tbghenolic content, or
dephenolisation efficiency (DPE), was expressed as a percentage using Eqg. 1.
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DPE, % =[(C, - G)/(G)] %100

(1)

In Eq. 1, the term€; andCs 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 K50, mM 4.

X2 Temperature, °C

X3 Treatment time, min

55

25 55 85

105.45

309.36 323 343 363 376.64°

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 concentratiopSeDK(Cps),
temperature, and treatment time, were denoted, &5 andxs, respectively.

Results and Discussion

Table 2 presents the experimental and predidtedp h e n opercestagesi (%) and residual
values acquired through the persukbtesed degradation method. Within the 20 experiments
conducted in the CCD design, the highést p h e n odfficieney fi9®.6% was achieved

in run 14, employing 85 mM Cps, 363 K, andrbiutes, 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
d e p h e n odfficien@es obtaimed in runs 14 and 6 were 100.56 and 45.79. Although the
residual values generallyndicate a close correspondence between the experimental and
theoretical values, the largest disparity was observed in run 8, where the residual value reached

0.14.

Table2.Experi ment al

and

predicted

per ¢wlafsed degradati on

met hod.

RUNS X1 X2 X3 Dephenolisation(%)
(mM) (K) (min) 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 35 829 86.20 -3.30
5 55 343 35 89.1 86.20 2.90
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6 4.55 343 35 45.5 4579 -0.2886
7 25 363 55 769 7898 -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 1.36 486 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

Ex pEx:peri ment al ; Pre.: Predicted; Res. : Resi dual

Regression equations offer a straightforward means to predict process responsestane fine

the levels of experimental parameters for desired outcomes. Eq. 2 presents the quadratic
equation of the applied CCD model, where Y represents the responsdicaibedhe

d e p h e n ogercentage.ilnotims equatiox, 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 andx. with coefficients of 10.76 and 8.63, respeely.

Y =+14.64 +8.6% 4078 1.54x, 5.30x 22&%, 588 283 5066.26(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 Fisherfs-test)( lack of

fit test, andprobability test g-value), and the results are summarized in Table 3. The validity
of the model, or in other words, its significance, can be inferred frof-tadue of 65.36 and
ap-value of <0.0001. Additionally, singevalues below 0.05 signify sigitant model terms,

it can be inferred thaty, Xz, X3, XiXe, X1Xs, X12, X22andxs® 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 ersignificantly 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 significar®e (0. 1 0) ,
ideally seeking isignificance. A good model would produce a +significant p-value.
Usually, a threshold g#-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 erro. 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.
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Tablo 3. ANOVAesults of the CCD design.
CCD model of dephenolisatbn

Source Sum of df Mean F p-value

squares Square 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 1891 1 1891 1.68 0.2240
X1X3 23220 1 232.20 20.63 0.0011
X2X3 4095 1 40.95 3.64 0.0856
X12 449.15 1 449.15 39.90 <0.0001
X2? 12381 1 123.81 11.00 0.0078
X3? 36787 1 367.87 32.68 0.0002
Residual 11256 10 11.26 - -
I';ﬁ‘:k of 8466 5 1693 3.04 0.1242
Pure 2789 5 558 i i
Error

Cor Total 6733.21 19 - - .

df: Degree of freedom.

The CCD model ' s r e gepkesdtisatomprocesse ef detant £ df om
The?(R. 9833) arr@goPeed2rtadeR n reasonably cl
m nor d fference between them, | ess than 0.2
rel ab | ty o f t he regress on mo d el n pr e
exper memtahs,consgl a cr t cal aspect. 't dem
est mate the true relat on#ahrptbet@wrenethegyv
suff ¢ ent model d scr m nat on, md fd &tr emg
exper ment al cond t ons effect vely. Il n the
prec s on value of 28. 6970 wunderscores ts
spec f ed range of cond t onsel ogsedeedebkys

the des gn real m.

Tablo4.Regress on and correlat on coeff ¢ ents

Std. Dev. 3.35 R? 0.9833
Mean 76.94 Adjusted R? 0.9682
C\V.% 4.36 Predicted R? 0.8985
PRESS 683.32 | Adeg. precision 28.6970

Adeq.precision: Adequate precision
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Figure1.Corr el at on between actual and pred cted

Figure 1 depicts the alignment between actual and predicted values of the CCD model,
analyzing their distribution along the-4fegree line tassess 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 agreementWween actual and predicted responses. Moreover, the inclusion
of R?, adjusted R?, and predicted R? values in Table 4 provides further evidence supporting the
consistency between experimental and predicted values, thereby strengthening the overall
concordane.
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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 rangeantl +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 conlirait, which requires attention.

CONFERENCE BOOK Academy Global Publishing House 24




R LONFERMQ
G

100.56

X, (+) 94.34

— ‘@

®

3

©

o 769.31 X, (+)

£

2

. Treatment time (min)

i -) .,f’ 32.49 69.47 T (_)

X (-) Cps (mM) x, (+)

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%recasded. 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 .@4%4 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 concentratio@aches 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 &fnnan 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, Figure4 (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 higffficiency zone can only be reached if the temperatutde an
application time are increased above {radge levels.
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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 parametersluding pH, persulfate dosage, temperature, and the

presence of cexisting ions, we were able to develop a predictive model that accurately
predicts phenolic compounds removal efficiency. Our findings highlight the importance of
considering multiple faors 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 comgaemoval but also provide practical
insights for the pistachio processing industry and similar-aghastrial sectors. By identifying

the optimal conditions for dephenolisation removal, this research lays the foundation for the
development of costffedive and sustainable wastewater treatment practices.

Moving forward, further research could explore the scalability and applicability of the
optimized persulfate oxidation process in largeale treatment systems. Additionally,
investigating the fate ofntermediate 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 innovagipeoaches 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 moréciefit and sustainable solutions to mitigate
pollution and safeguard our ecosystems.
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Duzce Universitesi, 0000001:71237417
Dog. Dr. HULYA TORUN
Duizce Universitesi, 000000211185130

OZET

Bitkiler yakadekt hrée obumamda - evre «kKkartl are
Tar éms al al anlarda ci ddi kéesétl amal ara nedel
gel mektedir. Bu -al ékma, T¢rkiyedde dojal ol
taréemlersnee ¢retiminin giderek artmaseéndan

e
ayreéeca s¢s bitkisi ol ar a%alviad dficiralisL; e amiacene) | e n t
a

kurakl ék stresi altenda meydana gelkeymakf i zy ol
ama-|l anméexkt er . Kontroll ¢ serada tohumdan it
ortaméenda yetiktirilen bitkiler sonraseéenda

berakeéel mékt ér. Kontrol ve kurakné&ék( BGR)k, lyag

ni sbi su i -erifji ( RwWC) , kl orofil floresansé
seviyesi ve hidrojen peroksit§B2) mi kt ar & ©°1 - ¢ 1 m¢ K tS¢officinaliK u r a k | ¢
stres alténda ol mayan bitkilerle kéeyasl ande
ol arak ©°neml. fark belirlenmemicktir. Kur ak]l
%79 ve Fv/ Fm oranéné ise 0, 840 kteev,i yked rea k Inadke
RGR, osmoti k potansiyel ve yaprak uzunlujunu
ve %23,3 azaltmexkteéer. Dijer taraftan, i pid

artarken HOomi kt ar é da %55 oruanénrndda akr,t rhak taékrl .é kS &
bitkisinde be¢yé me vV e osmot ik p o®2ava dipidy e | | a

peroksidasyonuna neden ol maktadeér.

Anahtar Kelimeler: Buyumek u r a Ralvié d¢fficinalis stres, tébbi ada-ay
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THE EFFECT OF DROUGHT STRESS ON PHYSIOLOGICAL AND
BIOCHEMICAL PROPERTIES OF MEDICINAL SAGE ( Salvia officinalisL.)

ABSTRACT

Plants are faced with various unfavourable environmental conditions in the environment in
which they live in. Drought, which causegieas 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 s&g@\ia officinalisL; Lamiaceag 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:pesditel (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/IFm), osmotic potential, lig peroxidation and hydrogen peroxide(®) levels of control

and drought plants were measured. Under drought st&ssfficinalis did not display
statistically significant difference in RWC and Fv/Fm values compared tstnessed plants.
Drought stres 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%,®} 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 e®and lipid peroxidation.

Keywords: Drought, growth, medicinal sag®alvia officinalis stress

1. GKRKK

Bitkiler yakadékl ar e ortamda b¢yeé¢ me Ve gel
sénérl andéran ek ya da farkl e z &markléd aliarbiJ g
(Zhang vd., 2020; Nawaz vd., 2023Bitkiler, hayvanlar, funguslar, nematodlar,

mi kroorgani zmal ar gi bi biyoti k ve kurakl ek,
faktorler bu elveri ksi z ko kuefidir@tyaknwvd.,@01R).K ma s € n
Kurakl ék ise bu fakt°rler arasénda d¢nya -ap
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-evresel stres olup, bit kBalsadurvd.;c209t i Bideeanal &

bit ki gel i ki mi |, b ¢y ¢ me s etkilenerek mafolojikn fizyolojik] i ol u
bi yoki myasal ve molek¢ler dejikiklikler meyd
Kurakl éja karkeé g°sterilen tepkiler kar makeéek

uyum sajlamak ve Ibhay&ktda@&rkalamak éindian farkl é
(Khan vd., 2018;Seleiman vd., 2021 Bitkilerde stres faktorleri, reaktif oksijen tdrlerinin

(ROS) olukumunu ve birikimini arterarak cidd
olarak DNA'da hasara, enzimlerin inaktivasyonuna ve lipid peroksidasyonuna yol agabilen bir
oksidati f st r esFoyelve Ntorn2005;|Sachdevavdt.,t22dl € r  (

T¢e¢rkiye tébbi ve aromati k bit ki famil yal ar eéer
Ba |l ebabagiller) bu familyalar arasénda bul ul
735 takson ile yer almaktadér ( G¢ Suleiasppyd. , 2«
bitkisi Il se T¢rkiyedde 10006¢nedizrer ( Ddman gjrl

S°nmez, 2021). Tebbi ada- ay e oSalaia difikinalslv r up a 6 d
bitkisi i se doj al floramézda bul unmamakl a bi
Carl Linnaeus t ar &foicradisaDalmbacyaveNMakedamya élmak bzkra n

Baté Bal kanl ar ve Avrupadbnén g¢ney ve orta Kk

vd. , 2012) . ¢i -ekl eri beyaz, ma v i veySa mor ,
officinalisbi t ki si e- oykaryeel-laelkenvséedér ( EIl mas, 2021)
aromaterapi, parf ¢meri, kozmeti k, baharat,

kull anélShaaatd.d,er2021). Ayréca, T¢rkiyedde ye
Ulke ekonomsi ne kat ke sajlamaktadeéer (T¢grkiye Kstit
°] -ekte creti mi yapéel an bu bitkide tareéemsa
sajl amak amacéyla maruz kaldéejée steedokuakvér
organ, bitkinin stres kokul |l ar é altenda Vo
ol ukturdukl aré tolerans mekani zmal ar &, bitki
bitkide h¢cre ve gen sevi yiekelrlanthesi émeenyadzana ¢
etmektedir elmar ve Kleinwachte013; Zhang vd., 2023).

Bu -al eékma, T¢rkiyedde doj al ol arak yeti Kme

sistemlerinde ¢retiminin g¢n ge-tyiksekelany o] unl

ve ayné zamanda s¢s bitkisi ol arak dejerl en
meydana gelen fizyolojik ve biyokimyasal dej
-er-evede, kurak kokul | arbdbai yaedtai-katyiér iHdietnk ivlee

CONFERENCE BOOK Academy Global Publishing House 31



https://www.sciencedirect.com/science/article/pii/S0304423822007282?casa_token=sdsk7t1GllEAAAAA:cC5yX-alBULdfzxpiYnsqSdLyfTU7n1PWGssEwo49dqO7QuJXwguvowKD01kwvK7U26ez4Bxrg#bib0008

R (_QNFEEMQ
G

boyu, nishbi b¢yéeme orané, osmoti k potansiyel
peroksidasyonu ve hidrojen peroksit seviyel.

tepkiler ortaya ékronmaya -al eéxkél mé

2. DENEYSEL ¢ALI kMALAR

21. B tKk Mat eryal

Bu - al &k ma dSalviakaffitinales bitkidina it tohumlar Yalova ilinden temin

edi |l mi ktir. ¢al ek ma, D¢zce | niversitesi Or me
kokul | a-25¢Q @6l 0 8 nemde) ger-eklexktirilmiktir.
daki ka boyunca %506l ik sodyum hipoklorit sol ¢
su i le yékanméxktér. Sterilizasyonun sonraseé@
bul unduljair eviggkoill mi Kt i r . E4k igng ng esro-nerkal e-kitnlreinl nue
ve -imlenmeden itibaren 15 g¢n sonra homoj
Toplamda 90 g¢nl ¢k periyotta yetiktirilen bi
maruz bérakel méexteéer . Kontr ol bitkilerine iKki
maruz kalan bitkilerde sulama ikl emi yapél m

alténdaki bitkiler kaydedi |Ilmmgktveer .c eKwredk li d ke
sonunda (3 hafta) hem kontrol hem de kurakl é
fikse edilerek anad80 zAQ@ rd eb amu haayféanzcaa yead iklandiakrt

2.2.YOntem

2.2.1. Nisbi Su K-erifji
Yaprakl ara ait nisbi su i-eriji (RWC) Smart
Ol - ¢l megkKt g Hem kontr ol hem de KkurakI|l ék st

taze ajérl éje tarteddekteni siomda lyalplrakilaer

belirl enmicktir. Ardéndan, yaprakl arén kuru

bekletilip, ajerleklaré kaydedil mi ktir. EIl d

konul arak RWEB@Bedapéaheekt éer :

RWC (%) = [-KTlane adjeed le&RKur ul Taujrégrildé ka)j]ée rxl eiko O
2.2.2. Osmotik Potansiyel

Osmoti k potansiyel buhar baséncé ozmometr es

grubundan exi't mi ktardamboéleinkneppenddar Ptr ae&i
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ezilerek 5000 rpmbébde 5 dkCesazrvd¢ej (2d02 Mo i

ol duju y°ntemle hesaplanmeéexkter.

2. 2. 3. Kl orof il FIl oresansé
Fotosistem 11 f ot oki myersiemmléinl inja knsii nm{uFw /kFuma)n t st
florometre cihaze yardéméyla °I|l-¢m ger-ekl e
stresi altéendaki yapraklar kapatélarak 20 da

S¢re sonundaackFhaEmydedemegt i kaydedi |l mi ktir
2.2. 4. Ni sbi B¢yé¢me Orané

Ni sbi be¢y¢ me orane (RGR) hesapl anér ken her
uygul amasé °ncesi ve sonrasénda al énan °rnek
kuru aj éw)l etkalratreéel melxt ér . Ardéndan yaprakl ar e
hesaplanmekteéer (Hunt vd., 2002).

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

DW son = t sonundaki kuru ajeéerl ék (g); DW i |
ilkhasatz amané ve t son; son hasat =zamané

2.2.5. Lipid Peroksidasyonu
Lipid peroksidasyonu miktaré tiobarbite¢gri k
el de edil mi ktir (Madhava ve Sresty, 2000) .

bitkilerinyapr akl aréndan 0,5 gr tartélarak %0, 1061 i

edi Il miktir. ¥z¢gt %0,5 tiyobarbge¢gtirik asit 1 -
ink¢gbe edil mik ve sonrasénda karédamm@wz da .
Spektrofotometre cihazé ile 532 ve 600 nm da
2.2.6. Hidrojen Peroksit

Hidrojen peroksit (HO2) i -eriji Liu vd. (2000)6nin bel.i
Kontrol ve Kkuryaektliékkt isrtirleesni bailttkéinldear i n yapr ak
TCA i -erisinde homojenize edildikten so0nra

ekl enmi ktir. Spektrofotometre cihazé i1ile 41
sonucglar umlg H-Ook e k | i nde i fade edi |l mi ktir.

2.2. 7. Kstati ksel Analizler

Kontrol ve kurakl ék stresi alténdaki bit ki C
biyolojik ve 3 kez teknik tekrar (n = 6) ol
ttm veriler Tek Y°nl ¢ Varyans Anal i zi (One w,
araseéendaki farkl él ekl ar ®BxXWOndédn oTaxnt ideijleeg | ka
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ol arak anl amlé kabul edi |l mi kaima. NBst amdre ki Is

g°sterecek kKekilde belirtilmiktir.

3. SONUC¢LAR VE DEJERLENDKRME

Su eksi klifji bitkilerin t¢eém fizyolojik ve ¢k
Kekil de etkil emektedir (Ahmad vd., 2018). Bu
al t e nd aSalwaefficinaliemi t ki si ni n f i zyeoyldoajniasignedledideai] i
konul muktur . Kurakl @& én en °neml. et kil eri h
sonucu turgorun azal masé ile sonu-Ilanan dej
ol mayan bitki i | e keéeyyaasplraankd e ceyn d@ z u rkluu jakr v k
RGROVY I belirgin kKkekilde azaltméekteéer (G°rsel
ol arak kaydedi |l mi ktir. Literat¢rde -al @&k mameé

ve yaprak wuzunl ug¢ dinldaVaseddaave Pgnande2qia Kilic ve
Bolukbasi,2020;Yemata ve Bekele, 2024

0.05 - g 14 -
©
T 12 - I
0.04 - - @ I *
N 10 -
a T
. 10 T
:% 0.03 - 8 |
2 —
o 6 A
o 0.02 A '2
o * 3 4
0.01 - = -
. 24
0.00 T ) 0 T ]
Kontrol YdzNI | € H Kontrol YdzNI 1 € P

G°rsel 1. Kur a k ISaka oficinali€Bsi it kA Isti énnddea kNi s b i B¢yéeme C
Yaprak Boy Uzunl uju

Kurakl ék stresinin bi eéetksinidhelkléenmesi-icih gdpraksnisbi siu r u mu

i -eriji ( RWCSalvigPofficinglil®mak tkgurr.akl ek stresine mar
kontrol bitkisi kéyaslandéjénda istatistikse
Bu sonu-, stres durumunda bitkinin b¢gnyesi nc
olabilir. Stres ak n d a k i bitkide nishbi su i -erifji °neml
osmoti k potansiyel:| i se azal mékteéer . Fot osi s
-evresel streslere karkeée bitkilerin ¢ttiol er ans
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( Maxwel | ve Johnson 2000) . Bu Kk a p.cofficmdlia - al &

bitkisinde kl or of il fl oresanseé (Fv/ Fm) ol -
i statistiksel ol arak anl aml ézed officinafishitkistnine | de e
kurakl ek stresi altéenda PS 11 06yi Kkoruduj unu
altéenda fotosentez olayéeéné son ana kadar dev
Dijer taraftan, égant adHdfiidiskatl lkeirgi nidee kkur ak
altéenda osmoti k potansiyel %18, 2 oranénda a
bitkisinin kurakl ék stresi altéenda ozmol it

kor uyabi Irgosterdesi alabilir (Mansori vd., 2019).
G°rsel 2. Kur ak ISahia officinali€Bsi it kA |stiénnddea kNi s b i Su K- e

90 - Kontrol Y dzNJ 1 f 0.90 -
80 - + g_g 0.0 L !
70 - s o024 0854 -
S 60 - = T E
e 2 04 £
50 - 2> -0.4 4
Q @ < 0.80 -
; 40 7 © _O 6 _ LL
a'd ° .
30 - S
20 - X -0.8 - 0.75
10 - g
S -1.0 -
0 . . o) 0.70 . .
Kontrol Y dzNJ 1 € 1.2 4 * Kontrol Y dzNJ { §

Osmotik Potansiyel ve Klorofil Floresans (Fv/Fm) Seviyeleri

Lipid peroksidasyonu, stres kaynakl & meydana
(Bettaieb vd., 2011) . SBdficiralesd iétkkmasdian d &k umeaykd aérkz
ol duju hasar TBARS mi kt ar & n dra(®orsel d8)eNlemlwmanml e r

|l i pidlerinin peroksidasyon d¢zeylerinin beld
Kiddetinin ve bitkinin strese toleranseéenén
(Dvoj kovil).vdtal exomadnéesia, akuemdaleik ©ittrkide |
seviyesi %38, 4 oraneéenda ar t meTkittcenr aestivBne nz e r

(Upadhyayvd., 2020),Mentha pulegiunfAzad vd., 2021) vé&olanum lycopersicurfTuran

vd., 2023) bitkilerinde de lipid peroksilay onunun art ékéna neden ol mu
stresinin membranda hasara neden ol dujunu g?¢©
Bitkilerin osmotik dengesi kurakl ék stresine
d¢kKéermekte ve sonucunldnsuz éthileyerdk eckktifroksiren ttirlerea n s f e
(ROS) ol arak bilinen maddel erin meydana gel
2008; Lee ve Park, 2012; AhangerAgarwal 2017). Hidrojen peroksit (#D.), bir ROS tdrt
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ol up, kur akl ék gibokudll amauzyanevr ecledr ak r
mekani zmal aréné tetikleyebilen bir bitki sin
il e yapélan meomukt améékmadaol Hbi t kil er i i
yakayan bi t%bib5de (aG°trméedt 8r) . ( RKRumi &K lag ke ngdtarkd s ia rd
°nce yapélan -al éxkxmalarda da rapor edil mi«kt

i -erisinde ROS mi ktaréneén akér é-SarestveMittier, si ny a

2006) . Stresin bitkiler taraféendan algeéel ann
d¢zenl ener ek antioksidan savunma si st emi ¢
oksidatif stres alténda bitkiler eumma mat i k
sistemlerini devreye sokarak hasarén boyutu

Tebbi ada-ayé bitkisi:d:deviyplerpeaioksiudagy ek
hasar én boyutunun bu bit ki debakjulraanktléeljéa odl udy

gOstermektedir.

3.5 - * 3.5 - .
3.0 - 3.0 - —=—
’;“ —
& 25 1 2 25 -
—_ T —
o L o
g 2.0 _g 2.0
o 15 - A 15 4
o
=5 10 - S, 1.0
- I
0.5 - 0.5 -
0.0 T ) 0.0 T )
Kontrol Y dzNJ 1 € Kontrol Y dzNJ 1 €

G°rsel 3. Kur a k ISahka officinali€Bstkisind& LipidePerdkaidasyonu (TBARS)
ve Hidrojen Peroksit (H:0,) Mi kt ar | ar é

4 . GENEL DEJERLENDKRME VE SONU¢LAR

Bu -al ékmada, t €ébbi Salea officinali@a hi kk ubiak | Bkt lsit r
olukturduju fizyolojik ve biyoki nSeffcimalis dej i kK
bitkisinde yapmiakbiboly¢ yu¢znuen| aaf up @ e éy ele mishkntoa
azal mexkteéer . Dijer taraftan, | i pid peroksi das
stresiyle artméexter. Bununla birlikte, kur ak

incelendijindeyiyaprnvaek knioghif i $ufil oeesanseé d
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°neml i fark ol madej é belirl enmicktir. Sonu-
h¢crelerindeki suyu muhafaza edebildiji, bu
fotosentetik pigmentinik or uy an bitkinin fotosentezden Vo
dekerdeg]j ¢ yo°négnde bir Pl kK kurabilir. Bu
sisteminin de tahribateé °nleyecek kKekil de et

olarakyet Kk meyen ancak ekonomi k dejerinin y¢ksek

S. officinalisbi t ki si ni n kur akl ek stresi kar késeénda
yeti ktirme kokull aréenén belirl enmdsia-yyas éda ak
onemlidir.
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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 rreleraents during this cycle. These include
nitrogen (N), phosphorus (P), potassium (K), calcium (Ca), magnesium (Mg), and sulfur (S).
However, they require fewer micelements such as manganese (Mn), iron (Fe), zinc (Zn),
copper (Cu), molybdenum (Mo), boron (B), and chlorine (Cl). Plants exhigigten 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 togvilp 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 costd dertilizers have prompted farmers to adopt more -edigictive,
sustainable, and ecologically sound methods. Studies have primarily concentrated on soil
dwelling microorganisms like mycorrhiza and plant growtbmoting rhizobacteria (PGPR).
These microbs 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. B dfambiotic
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. PGPR&dsersoil 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, MycorrhizaPlant Nutrition

1. INTRODUCTION

To satisfy the eveincreasing 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 contradehses 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 chemial fertilizers and synthetic nutritional supplements in greater quantities
is employed to enhance the fertility of the
and Karakoyun of 2022. Over the course of time, there has been a steady incrbase in t
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 agrichéomiaials

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 inclsdeporting 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 €R&l11), 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 encowga 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 saikss sfich

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 eag®tine 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 20RQt 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 palst severa
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 fundareewta@nmental
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, drjuggavy 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 extraordinarynetabolic 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 essentiahsortemance

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 benefipianiogrowth and are found
in the rhizosphere are known as plant greptbhmoting rhizobacterid@seudomona®8acillus,
Arthrobacter Rhizobia Agrobacterium and Alcaligeneswere some of the taxa that were
included in this group. The most common typeselpful bacteria are calledzotobacter
MycobacteriumFlavobacter CellulomonasandMicrococcus
As a result of their ability to promote plant development through a variety of mechanisms, such
as nitrogen fixation, phosphate dissolution, heaefal 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 formaions 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 exdly affect the growth of plants. Direct
growth promotion encompasses a Vvariety of processes, such as the production of
phytohormones, the transformation of atmospheric nitrogei ifito a form that can be
utilized, the production of iron chelators tlaaé 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 continudiegijshey 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 nitrogenaaus 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 gadually 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 gggitenal 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 fixatioa 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 rhizosphtiesamumber 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 carryingnasitbnversion. 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 baga, which can be frekving, 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 bactegia hav
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 preci@ted 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
plants ability to absorb the phosphorus. According to KaRg10, 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 speciePsdudomonas, Cyanobacteria,
andBacillus have the capacity to both dissolve and mineralize phosftbaséagCan 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 diseasend 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., 2019he following bacterial genera are soluble in potassium:
Aminobacter, Acidothiobacillus ferrooxidans, Aspergillus awamori, Azotobacter
chroococcum, Bacillus genus including B. mucilaginous, B. edaphéaukB. circulans,
Burkholderia, and Enterobacter hormaech@&his list is not exhaustive. Additionally, this
capability is possessdry PaenibacillusspeciesPaenibacillus glucanolyticus, Pseudomonas,
RhizobiunmspeciesandSphingomonafour et al. 2020).

Iron, oftenknown 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 processess shetransfer

of electrons, the formation of chlorophyll, and the operation of a variety of enzymes as
cofactors. Ferric ions (B8 and insoluble ferric hydroxide (Fe(Off)are the two most
prevalent forms of iron that can be found in soil. Insolubted@ydroxide is the more common
type. Based on the findings of Kpek and Exi't
significantly restricts the ability of plants to absorb iron, particularly in soils that contain high
levels of calcium carbone.

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 toyaamt 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 deliveryrohito their cells.

The following bacteria produce catecolate and hydroxatypte siderophoresAzotobacter,
Aeromonas Hydrophila, Metilobacteriugpp, Pseudomonas genus including P. fluorescens,

P. aeruginosa, P. pseudomallei, P. putida, P. stutzemdtiterraneaandRhizobium meliloti
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carboxylate siderophores. (Prakash et al. 2015). Among plant gpowriioting rhizobacteria
(PGPR) Pseudomonas species are proficient sid
Nagargade et al. 2018)
According toNitu 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 foreeabhs (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 tosolubilize 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 adily re
available to plants.
Azospirillumspp, Bacillus aryabhattai, Bacillus subtilis, Pseudomospp, Rhizobiunspp,
SaccharomyceandThiobacillus thiooxidanare bacterial strains that cdissolve zinc oxides
in the soil(ljaz 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 tiise 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 rhaaisms 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 benef
et al. 2017). Tis 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
themseles 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 thentsiaied 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 paes involved.
The interactions that take place between plants and fungi make it simpler for plants to take in
essential macrand micronutrients. K, S, Mg, Ca, P, Cu, and Zn are some of the nutrients that
fall within this category. Each of these nutriergscharacterized 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@ot 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 throughoahthe pl
AMF exhibits a significant affinity to inorganic phosphorus, as seen by its behavior. According
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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 dasiphosphorus to be transferred.
The mycorrhizal fungal species that have a significant impact on food consumption are
AcaulosporaGigaspora Glomus andScutellosporgFasusi et al. 2021FExamples of fungi
that facilitate the movement of phosphoruslude Acrothcium sp, Alternaria teneius,
Aspergillusgenus includingd. awamori, A. niger, A. flavus, A. foetidus, A. nidulans, A. tereus,
andA. wentii, Cephalosporiursp, Cladospriunsp, Fusarium oxysporum, Penicilliugenus
includingP. balaji, P. digitatumandP. funicolosun{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 founthizofijgnere and the
endosphere; however, on rare occasions, they are also observed in the phyllosphere. It is possible to
attribute this to the omef-akind abiotic conditions that are prevalent in these respective
microenvironments.
The challenges thaire 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 ntmispessulated 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 oxidatioreltively 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 8sues 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 relationg 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 ingwe 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 availabilityransportation of

macre and micreelements 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 additio this, it is of the utmost importance to
research the potential of archaea and their application as biofertilizers.
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OZET

Féetek, tarih boyunca hem insan hekimli]inde
tedavi si czerinde bilim insanl ar énén s¢r ekl
heki mlikte kar én feteéekl ar e def e kahi sitidep é n é n
kapateéel abil ecej i gi bi daha b¢yée¢k boyuttaki C
greftlerden yararl anél maktadér. Sentetik gre
a-éséndan sék kull anéeeraynalmadreirryad¢merihiy ¢k Seot
i adezyonl ardér . Bu kompli kasyonl arén ©°nyg
denenmi k ancak sonu- olumsuz ol muktur. PRPO
ol abil ecej i il eriil sgmgd imgké emdrcch& Par akad tgkensaée
karén féetéklarénén tedavisinde emilen ve emi
engel | eme vV e def ekt b°l gesi ndeki yar a iy
dejerlendirampé&l menacéyl a vy

¢al e kmal3doa0 2950 aj érl ejenda 42 adet Sspraque
rastgele exit sayéda; 6 gruba ayreéeldée grup |
emilmeyen mesh, grup IV; emilmeyen mesh+PRP, grupVykont ol ar ak ayr el dé
def ekt Db°l gesi basit ayré dikiklerle kapat él
i -in kullanél de.

Ratlar rompunk et al ar anestezisine al éndéktan sonr
1x2 ¢cm boyutunda genikletil di. Birinci grupt
il e kapatel de, i kinci grupt Kkipl atfloamue mil leme
Ucuncu gruptaki ratlar emilmeyen mesh ve dordincu gruplardaki ratlar da emilmeyen mesh ve
bunun PRP ile kaplée formu ile kapatéldé. Kon
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bu gruptaki rat | aayérné ddeifkeikkt| ebr® liglees i k abpaasti &1 d ¢

kapatél masénda emil meyen ip kullanel de.

20 geé¢nl ¢k bir takip s¢resi Il -inde herhangi
sonunda t¢gm ratlar °tenazi e d icih philatma #eaeyié n b o
yapéel deé. Bu deneyin sonucuna g°re gerilim k-
edi | di . Daha sonra karén b°l gesi a-¢eél ar ak
g6zlem sonucunda kontrol grubunda daha az olmak imers h kul anél an t ¢m g
ve il eri d¢zeyde yapékmal ar g°zlendi . ¢ekme
muayeneler yapmak i-in doku °rnekleri al éndeé
araséndaki I stati las &1 bal Histopsioldji@ wel bayokimgasalb i r f
bul gul ar a-éeéséndan en iyl sonu-lar d°rd¢ncy
Sonu- ol ar ak emi | meyen me Ki n PRP Il e K &
engel |l emedijJi ancak neovasKky¢lzarainzdaésrydoen ue agrotré,
nedenl e karén defektlerinin erken d°nemde ka
kapl anarak kull anél masénén uygun ol acaj é kan

Anaht ar Kredt ane,l eMe s h, PRP

1. GKRKKk

Fet ek, karén &dokbuyuvewyagarbl arkBrEnén ger ek
bajdoku ya da kas dokusu g b yapél arén sonr
anatom k konumundan a§uyvVve&dwdunprhat klo& eyeorllmas ac
fakat en -ok karén b°lges nde «kxek |l en r. Kar é|
kal mal aré sonucu ol ukab | rrve abdomen n -ex t|
sertec ® ®wmhkk s nden kaynaklI &r aBrf Itgreasvenha Ika rk ks onn r aks
en °neml semptomat k bul gusudur. Pal pasyonda he
var[dE]r

Fetéek tedav s nde enklseénk hkewlnl aynoélaan dc er.r ahe
kull anmadan bas t ol ar ak4 ]dB wkr &d a | et éklaapna t dnak

maruz kal mamasé ve karén boklujunda ger | m
féetékl aralat herlne ytopdav ed | r. Bu durumda k
ya da organ k greft [m8] eOtyadid efr mateer ¥ alyldard &
tendon, fas a |l ata b r-ok kez kullanéeékar a
b rtakém olumsuzluklar (greft al énan b°l ged:¢
mat eryal m ktarénéen yeter|l ol ma[nba,s €7.,s ed,e bl Oy

195806de Usher éd n fetéek maparasyon( polenadm c
yararl anmaseéyla fetéek tedawuduls rdsdheyrenbu by ame

barsak ve omentum |l e temas hal nde ol masénéeé
ve fasya alténa yerljémrérméndufj uddhakkzZ2nkiaelb &
l e tam rde, n¢gks oranlaré d¢gkteg]Jeée ve yara )
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yéllarda cerrahl ar, daha -ok mesh l e sab t
mesh kull adal gfryvdlal 2n °neml kompl kasyon
g°ster | mekted r. Bazé -al éekmal arda se n¢k
b | d  1l1lm Kt2]r

Pl atel etten zeng n plazma (PRRBYyr hagsgtygnlane

uygul andéktan sonra el de ed | en ve nor mal tr
m ktarda yojunl akteéer[eli38@ ¢RI apledzmd ebdkerakemld
faktorl er l g | al andra&n rlgg edtto r [félBd me W
Endotel yal h¢creler, Mezenk mal h¢egcreler, oS
b¢yeme fakt©orl er ne uygun transmebran resep
spatl|l aldone k 5S5&}t- anl ar |l e yapéel ahebmes-mal @Kk ma

karén duvarénén a-ékta kalan y¢gzey ne dojru
arterdejée doku be¢gtenl ¢]Jén sajladéjé ve uzun
b | f 1bin kKt r

o

Bu - a

| ek ma genmnk kdaefadketl Ima sfeamtdak Isaernt et Kk
kull anél déj én

da et k | ol up ol madéj énée araxkt

2. DENEYSEL ¢ALI KMALAR
2.1 Hayvan Materyal

¢tal ékmaya bakl amadan ©°nce Férat '!'n vers te
onayeée (24. 03. 2021 tar h ve 29620 sayel e

Mer kez (F, DARMB-®OO0Oegramémaga@r| é] éndde neyks el Spi
-al ékma materyal ol arak kullanél de. ¢al & Kme
rastgele se- | erek her grupta 7 adet rat ol
taramasée yapéldé sajléekl &g&udl amlell @aeé anl akeéel a

2.2 Anestez protokol ¢

Anest ez - n 10 mg/ kg dozunda xylaz ne hyd
- enjekte ed I'd kten 10 dak ka sonra 70 mg
Dav s, 50 mg/ml) kull anél deé.

2.3 Deneysel Feték Prtaoakokolmg ve Operasyon
Genel anesdeneyaéh ehela&k ol ukturul acak t¢m
ed | d kten sonra pov don yot kull aneél ar ak
sért¢steg yateéerelan hayvanllhaéak kmelknl o€l ges
yapel deé. Der ve der altée baj dokusu ge- |«
hatteénda tam | nea al banén h zaséndak kas|l

A-él an ens zyon édédmdd egdmnx 2k lcemt blody ukttleaar sonr
16dek hayvanlara em |l eb | r sentet k mesh
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nlay (kareén - ) ol arak tesp t ed | d . Gru
em | eb Imers hs mxt3etcnk °nce PRP - ne konul ar ak
ve daha sonr a nlay (kar én - ) olarak defe
em | meyen sentet Kk mesh defekt boyutlanéena |
olarak tesp t ed I d . Grup 4 de se defekt b
sentet k mesh °nce PRP - ne konul arak greft
nlay (kar én - ) ol ar ak dehfagykvta ndalrg e ss en e otnd
ayréldée. Bu gruptak hayvanl arda se kareéen d
p kullanél arak bas t ayre d k klerle kapat

kapatéel déktan spnlrean depg Kk wlslbamdélOarparko bas t &
gruplar 20 geé¢nl ¢k bekl eme s¢gres ne tab tutu

B & il
R
e A

G°r d4ellx2 boyutl arénda deneysel feétéek v

G°r 2elMesh n rslagby tyl °emtmeensl ¢ 2023
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Postoperat f bakéem: Operasyondan sonr ak g ¢
pov don yot sol ¢syonu |l e dezenfekte ed | d
sefazol n sodyum (sefazoluyzmud amgl)ée. ntra muskKk

2.4 PRP El de Ed | mes

Prp el de et mek - n Grup VI dak ratl ar kul

kanée alén®wékbObahukospdyum s tratuggupgpbaner a
Kl eml er nden ge- r | erek prp realydeBGC3d0 | dar k
hemogram ¢ hazénda trombos t m ktar éna b ak
ed |I'd J nden -alékmada kull aneél deé

2.5 ¥tenaz ve ¥tenaz Sonrasénda Yapélan Uy

Gruplarda bulunan t¢gm ratl ar s20ne gadngsnnd és ovne
(karbond oks t) gazé ver | erek °tenaz ger - e

¥tenaz ed |l en ratlarén fétek b°l ges ndek

mar ka hava kompres®°r¢ kullanéel arak karéén -
patl atma anéndak dejerl et WAa WHNOVA) pabat yaa
dejerlend r |Id

G°r 8elPatl atma deney |, 2023
Her gruptak denekl er patlatma deney nden
mesh de kapsayacak kek I de 2 x 4 ¢cm boyutl ar
-ekme koparma deney - n anal Zeazg°ndhceceryalpek
Numunen n k ucu mak neye l e sab tlend Kkt
Ger | me maruz kalan ©°rnekler n koptuju and:
alténa al énde. El de ed Itewnl adred ke rd eejre rvlaernyda nrs
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¥tenaz Kl em ntheshsdokal atrenthOdbeukkn®tral
tesp t ed | d ::ksDodolul arakr pt mw<la&lmkelr nden ge-

Podlys nl | aml ak @as atlléenrandbedna®dlk $kel ebnoyanar ak
olukumu, eoz nof | | °kos t nf | tr asfydoenmu, mo
y °© n ¢ nxddeOndbl seyke, t me d e6 f raa ktl gemlce | e ndd o k uF dlrwkzu mu
Mass®nodoshr ome |l e boyanarak x1006luk b¢ye¢et med
¥tenaz ed | en hayvanlarén mesh ve defekt
mal ond abDAd)e hd ¢tz e(yM e rMD As & mtya mme WPtl arc.er we ar k.
ed | en y°nt eme g°re yapél mékter. Bu y°ent e
icréenler nden b or ol an MDA |l e t obarb tg¢gr Kk
Ol ukan MDA, TBA |l e pembe renkl b orr blaonm@l el
532 nméde spektrofotometr k olafaR]°l -¢1l erek

3. SONU¢LAR VE DEJERLENDKRME

¢tal ekxkmada 20 g¢n boyunca herge¢n postoperat
ger-eklexkt r I d . Enz syon hatteénda Il kK 2 g¢
tesp t ed | med . Ggrupl ar én hr -dbkéenmnm@meénd &l
d k kler n de a-él madéjeé g°r¢l de.

Patl atma basén- bul gul ar é l e yapeéel an St
kontrol grubu |l e kéyasl andeéej énda anl aml e
gruplamdar ast at st ksel anlamda °neml b r f
dejerl er ar tmet k ortalama sonu-I|larée Grup

0,281 atm, Grup I vode 0,264 atm, Grup Vo6de O

Pat |l at ma basén- bulgul ar e |l e yapél an stat
kontrol grubuna g°re anlamlé b r fark g°zl e
stat st ksel anl amda ©°neml b r rflaerrk dg °jzelre
grupl ara kéyasla d¢gkegk -ékmexkteéer.

Postmortem bul gulardan mesh b¢z¢kmes ve T

Mesh wuygulanan t¢m gruplarda mesh bulunduju
doku bandéenéen & dyjgul ghalnerd ve BR grupl arda
b r kek | de per ton zasyonun bakladejeée g°r ¢l
g°zIl enmed

Kontrol grubunda daha az ol mak ¢zere mesh u
b r adhezyon g°zlend . Grup 1 6dek ratl ar da
derece adhezyon ve k denekte 3. derece ad
denekte 4. Derece adhezyon, é - derndektec edle d
adhezyon g%zl emlend . Grup 111 6dek ratl ar da
2 . derecede adhezyon ve b r denekte 3. derec
2. derece adhezyon, k denlktkke el 3. dercecectda e
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g°zl emlend . Adhezyonlaréen skorl anma dereces
referangd 2a8llenméexkt ér

G°r delAdhezyon, 2023

MDA d¢zeyler nde em |l eb I en mesh+PRP uygu

uygurd agoiraupt a kontr ol gr ubu |l e keyasl andéj én
em |l eb | en mesh uygulanan grupta Kkontrol gr
ol duju tesp t ed I m kKt r. Em | meyen mesh+PRI
gruplarl a karkel aktérél dej éenda stat st Kk o]

Hemat oEszIlen | e yapélan boyamal arda tesp
a-éséndan gruplar arasénda st at, 0sbt) hk;,sbeele ol a
ol ukumu, eoz nof | hi®knefs Itt r ansfy olntur,a saynoj n uo,g eMn

Gl grubundaydéeé. Bel rt | en bu budmjul agameaz e@
gr ub uWmd axy dédyeadjteehadakw @mer kelm¢ codeauwk u mh ¢ ¢ Ma
nf | tvreadgoonilgz edjedlveam et mekteydr.ub@®dadd cv e

ol ukumuna rastl anmadé. Gl grubunda k ddet/|

ol an Mn hg¢gcre nf °ldterma sny dGrBu ,g r aurbju nagpe yhreagd t alv &
sadeoaga hé8kolnft | tr abkyfarizaerymhgEinr ¢1 d¢ . Benzer

uygul amal ar én yapeéel déej e G4 grubunda s e h
bel rliend . Mn hg¢cr e nf | trasyonl ar e l e ©
d¢zeyde goor ¢l dg. Mesh kul Inan&E5 marywamu nsdaad e cee
d¢zeyde tesp t ed |l en Mn hg¢gcre nf | trasyonu
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G°orsel 5. G2 grubu. Orta d¢zeyde dev h¢gcre olou

nf Itrasyonlaré (okbaklaré), 2023

G°rselgreubual k ddet | d¢zeyde dev hegcre ol

G°rsel 7. G4 grubu. Haf f d¢zeyde f bro°z
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G°rsel 8. G4 grubu. Orta d¢gzeyde yen dama

4 . GENEL DEJERLENDKRME VE SONU¢LAR

Yapél an -al ékmada compos t mesh ve prop
formlarénén kull anél déjé gruplarda adezyon c
-ékmexkter Bu nedend ke PIRPr netnk agderz yrono I°md céan
PRP n n yara y | exmes n hezlandéerdéejé g°r ¢
mesh+PRP &én n uygulandéejé d°rd¢nce¢g grup d j
monong¢kl eer hacree | ef Cldemsihanl f d¢zeyde gb©
d¢zeyde goreéelm ktgr. Y ne f br°z doku ol ukur
[ 2246 ]

Sonu- ol arak féeteéek gerek nsan hek ml J |
yapéleamsgpnl ardan b r d r. Fetek tam r nde
°n¢gne ge- Im Kk olsada adezyon halen en b¢yé
-al ekmada mekd n PRP |l e kapl anmasénén adez
kanéséna var el de. Ancak em | meyen me K n
neovaske¢l ar zasyonu artérarak yar a y | ekme
defektler n n erken d°nemde kapanmasé sten
Kulll mama€énén uygun ol acajé kanéséna varéel de.
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TOPLUM ECZANELERKNDE RKSK Y¥NETKMK

Ecz. AYKUT DEDE
Ankara | niversit c080900BD6/09@80621 ek Fak¢l tes
Prof. Dr. G} LBKN ¥Z¢CELKKAY
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OZET

Her insanén faaliyet i ndiéerkénikazayapabilir, yesnkk yerkers u r u

géda zehirl enmesinden hastal anabilirsiniz.

getirmenin dojasénda belli oranda risk wvard
Kekil de sunmak gchacéllari hseh wmombawvakkal énan
riskleriyle ilgiliydi. ¥rnejin; yangeén, her
ri skl er; re-ete doldurma hatalar é, il a- sak|
hastadnék manl ék ve il a- kullanéménén g°zden ge
bil gileri gi bi bir-ok bakl ékta -ojal maktadeér
ri skl er de ol ajan «kKkekil de ar t maksk fakioeleri. Bu

bakl ekl ar halince incelenmik olup, risk kavr
ortaya koymuktur. Konu ile il gili i terat ¢l

karkéel akélan durumlarlpapélrmékt er g°E¢ z2zac el é Kk

ri skler Kku baxkl éklar halinde incelenmickktir.
kabul alanl arénda risk y°neti mi, I K sajl ej €
risklerin yonetimi, hukuksalirs k1 erin y°neti mi, akelle il a- |
farmakovijilans ve risk y°%°neti mi. ¢al ékmada
sonu-lara dikkat -ekilmik olup, bir farkeénda

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 sogietymacies, 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 examglfire, 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 tittes, 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 praclice 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, managemenegél 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. RKSK KAVRAMI VE DKJER KAVRAMLARLA KLKKKKLE

Risk kel i mesi Fransézca k°kenli bir kavram
S°z|l ¢k anl ame dAbir zarara, bir kayba, bir te
[1]. BelirsizIlijin hedefler ¢zerinde yaratteeje
Riskin derecesi, e hl i k e, ol asel ek ve belirsizIlik nedir

Ri skin derecesi hangi -ékténén ger-ekl ex
Ejer risk séefeéer ise gelec@ &k -ok iyi tahmin e
Gel ecekl e i1 gili ol arakvel ibmi zbdie ghi Ivgei nd ;mk ¢y
derecesinin y¢ksek ol mase, gel ecej i daha iy
derecesini azaltmék oluruz. Ejer risk [Bléfeéer
Tehlike: Potansiyel zararkaya] € ol arak tarif edilebilir.

Ol asked léikme s i yaygeén ol arak i ki anl amda kull a
i fade ederken; dijeri I s e, istatistik-iler t

fiziki [38laylarder
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Gelce ej e y°neli k kararl arda kull anél acak ve

dej il dir. Ri sk, bir olayén olaséléek dajeéel ém
dur umMlaSudyéar yakén dejil Kehl anmagej amazsbneézi
reaksiyona maruz kal amazsénez. Bir risk ol ma
(Sigorta a-éeséendan) risk te¢grleri nel erdir?

Risklerinsigortaland i | i r 1 i Ji akaj édaki fakt°rleri takeée

T Kayépsphrrakamlarla °1-¢lebilir ol maléedeéer

T Kaybén belirli bir zamané ve yer.i ol mal ed

T Sigortale i-in kaybén kazara ol maseé gere

kazan- beklenti si ol mamal edeér .

T Sigortal enén si gorltmall &@rdea&lri.l iFri i diern md nfaa atr
Spekilatif Risk; Si gort al anamayan ri skl eri i fade eder.
dejerinde, kaybet me ol asél éjéenéez -ok y¢ksek,
eczaneyiktieklagh®m zamanda spekg¢latif -ok risk
yoktur . K¢-¢k 1 kKl etmede her zaman bu risk va
Saf Risk;Si gortal anabilir riskleri i fade eder. S
olarak kabul ediirHa st al &k, °1 ¢ m, yangeén, s el ve kaz:
i kKl etmeler sajleéek, °1l ¢m ve ev ve i Kyer.i hasa

Riskin Sebepleri nelerdir?
Kkl et mel erin veya «kKahétslliareerbé&pltémanavayéd

genel de ku kKekif5]l de séralayabiliriz

T Metotsuzduk ve planseéezl ék

T AKkér é& motivasyon

T Khmal ve gerekl: ara-|larén ol mayeéekeée

T Zaman baskeésé

T Y°netici baskésé

T Keg-¢k riskler karkeléejénda b¢gyéek kOr bekl
1 Cevresel etkiler

Risk Yonetimi ve Sureci?

Ri sk y°netim sg¢greci birbiringl.bajemleée becxk

Bu basamaklar:
f Riskin tanémlanmaseé@,

T Ri skin dejerlendiril mesi ve hesapl anmasé,
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T Alternatif risk d¢zeltme ara-1|laré arasénd

1T Se-ilen alternatiflerin uygul anmasé,

9 Dejerl endirme ve kontrol s¢re-lerini kaps
2. TOPLUM ECZANELERKNDE RKSK Y¥NETKMK

Kyi Eczaceéel ék Uygul amal ar euntelerilefilglilhiznetee s i ;
sunmak, toplumun bu hizmetlerden en 1iyi K e Kk
°ng°r ¢l en yarar ile el de edilen yarareée dej e
bul unfmpkt ér

Risk analizi; hereczaeenni n bul unduj u konuma, 1i-inde bu
pl anéna, elektrik tesisateéena, ésénma «keklin
dé¢zenl enmesi ne, eczanede satélan mamul |l erin

bir eczanenin yapéséna ve konumuna g°re rislk
i-in °zel olarak dejerlendirme yapeéel masé ger
2. 1. ¢al ekxma Al anlarénda Risk Y°%°neti mi

Ana b°l ¢mde hastal arén r e-eetbealleriis akyaarrk éal a

yapél ér ve hastaya ila-1laré verilir. Laborat
| aboratuar tezgahe, buzdol abé bulunmaktader.
ama ayneée zamamasauealzamakhi dha dleul | anél ér. Buzd,
burada bulunur ve n°bet saatlerinde istiraha

¥nceli kle bu alanlarén b¢teéengnegn deprem
takémadeneéi defmeli dir. Bu dejerlendirmeler i
yapéda uzmanl ék takéyan °czel firmal ar a y a
mevcudiyetimizi, nas el K i hal k saj leniléinjéei miyz
de g°z °n¢nde bulundurup iTyilexktirmek hayat.i
faaliyetinin vicdani bir gereklilif7i ol ar ak
géevenl i Jini sajl amal éyeéez.
Depolama / Uriin Kabul Bélim¢ nde Ol ukabil ecek Ri skl er

réeén kabul esnasénda °ncelikle yeterl:i d

Al anémezée depol amaya hazéer hale getirip gere

ve miat kontr ol ¢ ysaopmakl ézyiénzc.i r; rvéen ukyaubkutludreu c u

veril melidir. L réenloer d¢zenl enirken ajér ve
istiflenmelidir. B¢t en sakl ama al anémézda,
A i réenlerin etiketinde belirtilen sakl ama K
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2,

»

NCADE
'Wfb}
RITEL

A Sevé formlu ¢reéenl eri alt raflara yerl ext:i

A Sojuk zincir kurallaréna uyul mal é.

A Y¢ksek gegvenli k gerektiren, yéi¢ksek dejer|

A Hasar g°r m¢k, mi adé dol muk ¢r¢éenl ayér @lamal

ve i mha prosed¢reé¢ngze uygun kKekilde i mha edi

A Beten ¢reéenlerini zi dai ma miadeé il k dol an

Bu b°l ¢mde olukabilecek riskler;

A Kéréek, yérteéek ambal aj

A Okunmayan, sil iambalaj K , eksi k, l ekeli

A Sévelarda renk bozukluju, tortu ol ukumu

A |l kéja duyarl e ¢reéenlerde yérték ambal aj

A Tabletlerde renk bozukluju, ufalanma, yap

A Kaps¢llerde ezil me, yapeékma

Bu bolimdeki riskleri 6nlemek icin,

A Eczanenin muhtelif yerlerine temizliika | i mat | ar éné asél mal €.

A Yerl eri d¢gzenli ol arak, yé¢zey akti f madde

Eczanel erde Laboratuvar G¢gvenlijiyle KIlgildi
Majistral Il a- | aboratuvarl arénén g¢venl

verebile ek ni teli kteki fiziksel, kimyasal ve mik

kal deréel masénée veya en aza indirilmesini saj
Eczane | aboratuvarl areé her Zzankan dd¢ zteuntluil

gereksiz ya da gerejinden fazla ekipman ve

dokilmesi halinde yer bol akaru il e yékanmal édeéer . Ki myas
karéekteéerél mamal edér. kikelerin kapaklaré dej
Sojuknczir | r¢éenleriyle KIgili Ri skl erin Y°%°net

Akeél ar , i ns¢lin preparatl aré gibi hor mort
(Kmm¢gnol oj i k crénler)olarak i fade ettijimiz
enzimler gibi bi y el oj-iekr eyna ptéédbab i e tnk¢esnt arhazdad | a
i htiyace olan kikilere (birimlere) dojru s
olukan sisteme verilen isimdir. Sojuk z-incir

8°Carakj € ) , -Kopileambbatajarg Buz akileridir.
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Sojuk zincir kereldéejéndan k¢phe edil diJi

i -erisinde ayré ve tanémlanméxk (i karetl enmik

mar uz KkKaluip&ak écé derecesi, maruz kal ma s¢resi
zincir scrénegn cinsi gi bi parametreler gez ©
zincir ¢reéenlerin takibi; Otomati k|l @k- gmj gapae
nem oranlarée takip edilerek kayeéet alténa al
-éktejenda eczanede sesli ve éexékl é& uyare si

2.2. Kk Sajl

éj éyla Ge¢gvenliijgi Y°n¢gnden Ri sk Y
Toplumeczanel erinde bu konu esasénda soruml uk
S

T Temel K K ajleje ve G¢gvenliJi Ej i ti mi: K|
zorunlu ejitimlerin ikyer.: feedkiimesi. v e i K g
Sajl ek G°zetimi: ¢al ékanlarén, ikKke girik
Aci | Durum Pl aneé: Kkl et meni n aci l dur un
y°netmeli kler dojrultusunda hazéritimnmeBnmas é,
az yéel da bir def a aci l durum tatbikate
ejitimlerinin-kUritlakynar dmng@mamal gi | i kur

1T Ri sk Dejerlendirmesi: Kkyerinde wvark ol an
ri skl erin belirlenmesi i -in risk dejerlen
°nl em al énmasé. Ri s k dejerl endir me -al e
muhal efetten para cezasé ikKlemi yanseéetél e

T Kk Kazasé ve Mesll eikr iHais:t aKke\kd rag relneéem, Bii Ky ¢
mesl|l ek hastal ékl aréené SGK KI M¢ederl ¢ é¢ne
al der [@al edeér

30 Haziran 2012 tarih ve 28339 sayeéel é& Resmi

Guven | 1 J i Kanunuo ile il gild.@ ol ar ak, 29.12.
yayémlanan AKkKk Sajléejé ve G¢gvenl i Maddds (8$)k Dej

Kkveren; -alékma ortaménén ve -dkbemankhar gel s
amacé ile ik sajléje ve ge¢venl i J i oy °knesknldiennd er
19 -al ékané ol an eczaneler i-1in 2-segiftka enek

prograména kat él ar aa&kn nséekr td cfz &kcaé laalrma yiak eh agki rkize

hari -, i K gevenl g hi zmeti ni kendil er i -al e
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10 veya daha fazla -alékané bulunan eczan

G¢evenl i ko Biori mi (OSGB) Ji | e¢eeanlkyrar akheikk mg ¢
gerekmektedir.

KIgi |l i Kurum taraféndan yapélacak teftik
Farmalnbox Re-ete Tevzi Si st emi czerinden AT
ol ukturul muékl adcléuwmp ,buecfzoarcmu kendi eczanesinili
dol dur mal ar &, bir dosya olukturarak sakl am
deneti m erde bu dosyayé g°stermel eri °nemlid

2.3. Eczanede Finansal Risklerin Yonetimi

Eczane erin s¢rder gl ebilirl i i -in finansa
°nem takémaktadeéer. Géenegmegzde eczane sayeéseéen
yoka d¢Kkmesi gi bi nedenl erden dol ay@amale cz an
gerekmektedir. Eczanel erin danéekmanl ék hi
s¢rdegreglebi b irl g °n kKartteér. Bu ama-1la ecz
yapabil mek, ¢reéegn ve hizmet kwaliyetsiinlde nmaklgin
sajl ayabil mek gerekmektedir.

Fakat bunl arén yanénda dijer ticar.i i Ko
kendilerine ©°zgg¢ kar mak ek sorunl ar e da bul
dé¢zenl emel @a; kKialpaatm&n ger i °deme, fiyatl andeé
fiyatlandérma y°ntemleri, ma | al éx ve satex

hi zmet bedell eri gi bi bir-ok kaf@makek uygul a
EczaneKk | et mel e-Gi dde KaVi ameé:

Eczane i kletmelerinin, gelir ve giderl eri
dur umu Il e faaliyet sonu-I|l ar énén ger -eji

hesaplanmaséné sajtagaeakkéet mB8uemiedee, e° zel

tanémlanmasé, kaydedi | mesi , sénéfl andeéer él ma s
durul masé ger eke[@0.°neml:. bir konudur
Eczane i kletmelerinin KkOor drlerhe yreddineme me s i

ait toplam giderlerinden daha fazla ol masé g

gider kalemlerini dojru tespit etmeldi ve fin
Eczane i kletmelerininlhesaplgaenan |galii r(lSear
medi k al mal zemel erin miktarl arée ve satéexk fi

topl améndan[l0p]l ukmakt adeéer
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Eczane i kletmelerinin hesaplanan giderl e
sonasénda faaliyetlerini s¢rdegrebi |l mek veya
har camdl.ar deér

Eczane i kletmelerinin, kurulukunda yapeéel a
cniteleri gi bi demirbakl|l Ecyanel ekmebhmesinkunt

mal zeme satéen al énmasénda yapteéeje ©°demeler
personele yapteéejeée °demel er, Kira, el ektrik ¢
ol arak seéemtéddearndeéer él ma
Eczanelerde Stok Yo6netimi

Eczane ikletmelerinin, °ncel ikl i htiyaceé
sistem kurulduktan sonra da eczacélarén ten
bil gisine gaehiekmekmatdnar & Eczane I Kl et mel er i
kapsaménda °ncelikle stok y°netimi ¢zerinde
kontroll eri mutl aka 3 ayda bir -kmayldié mnggskodkyv id
a-éséndan °nem arz etmektedir.

Eczane ikletmelerinin, °ncel ikl i htiyaceé

sistem kurul dukt an sonr a da eczacéel areéen t en

bil gi sine sahip oHcneaanaer €i kgleertenkemeekrtiendiinr . © z e |
kapsaménda °ncelikle stok y°netimi ¢zerinde
kontroll eri mutl aka 3 ayda bir -kmayldié mgko&kvid

a - é s énerd armetmektedir.
2.4. Eczanelerde Hukuksal Risklerin Y&dnetimi
Hasta Haklare ( KVK Kapsaménda ) / Hasta Kkik

Hastal arén zarara ujramalaré halinde -exi
sorumlul ukd¢ciameéemeaol malaré °nemlidir. Re-etece
re-etede yazél ana muadi | ol mayan, hastanén
bul unmayan bir il acén veril mesini i fade eder

Buradaki zarar,

A Hastanén hi- iyilekememesi,

A Kyil ekme s¢recinin uzamasé,

A Verilen ilacén sajl éejéné bozucu et ki g°st
A Yeni bir tedavinin gerekmesi gibi haller olabilir.
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Eczacénén re-etede yazandan baxkka bir il
Eczacénén ihmalden yanléxkx il a- ver mesi i se Kk
A Eczacénén emin ol madéjé halde tahminen bi
A Di kkatsizIlik sonucu ila- ambal ajénén kare
A Et ken maddenin ayné&kal dujru id k¢ nvceersiilyniees il
ornektir.

Hastal ar, eczacénén yanl ék il a- vermesind
tazminat davasé a-abil mektedir. Eczacéneén r
soruml ul uljaur,akk uBaarl- loar Kanunudnda yerini bul
[11].

Eczacé, yanénda -al ékanl arén Kkasten veya
verecekleri yanleéexkx ila-tan dojan zarlermdemar dan
sorumlul uk esas€glila g°re sorumlu ol ur

¥rnejin Yargétay bir karareéenda, re-eteye
veril mesini re-eteye aykeéré ila- vermek su-.
ilagverimesidlen hasta zarar g°rm¢gkse bunu T¢grk Cez
ol arak kallWhl et mi ktir

Eczacénén re-eteli veya re-etesiz verdii§ji
varder . Aydénl atma y¢keml ¢rh&)] ¢5 ¢ rhasit,andmz ajed
et kil eri hakkénda bilgilendiril mesidir. Ay d.
gel ecej i ile ilgili karar verme, tedaviyi uy
sahip olur. Onemle belitrhe ger eki r dokt orun hastayeée il a
eczacéneén veya eczacéneén yanénda -al exkan
kal der mamaktader . Hast a ayert et me gécéne
aydenl|l atél mal eder .

Hast a akaynétnl Payl akél masé ve Mahremiyet.

Ki Ki sel Verilerin Korunmasé ile il gili y
kayet alténa alarak Medula Sistemine ve ecz
yasal y¢keml ¢ ¢] eHassatha npé nb ukl eunndma kbtialygéizs.i ve r €
-éektéese bakta ol mak ¢zere, kroni k rahatseéezl
ki kilere asl a ver[i2] memesi gerekmektedir
Eczacénén Kmal Ettiji Kla-tan Dojan Sorumlul
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Ecacé i mal edi |l mek ¢(zere kendi sine beérakéeé
yapmakla y¢keml ¢gder . Eczacé ejer re-etede ye
yazélané k°t¢ imal etmikse ve bumwn od arcwudkured
Sahte Kla-tan Dojan Sorumlul uk

Sahte il a-, eti ketinde yazéleée olandan f
°]l - ¢l erinde farkleleéek olan ya da i-erijine
yapéktéréelmek il a-teéer. ¥zelli kl e TVE@Kosnagnl €] &
tehli keye sokacak bi-imde il a- ¢reten veya ¢
para cezasé verilir. Bu kimsenin t[a3hip veya

Kk Hukuku A-éséndan

Kke Girik Befltdot,apens@greé i kKe bakl adéejé tarihte
4857 Sayélé Kk Kanunudnun KKkK-i ¥z1 ¢k Dosyas:¢
her 1 k-1 1 -1in bi[t4.°zl ¢k dosyasé d¢zenloer

Ucretin Odenmesi:5 ve ¢zeri Ksayéda iikw-eir endale@ i n maak
o6demeleri zorunludya4].

Fazla MesaiiKk Kanunu' nda belirlenen mesai haftad:
verilen ¢cret 45 saatli k -alékma ¢cretidir
kapsamé¢ldldad
YéIl |l eKkKeiinnde bir yeéeléné@rdolggwmrd mkk i @lnaen h-a«l

(o]l

r

mutl aka yazelée ol arak [Idgpatl anabil mesi ger ek
Kkten ¢ékar x Lamemlué mia: g°r e, bir -aléekane
i -in "hakle ya da ge-er | i "sebepve gescedibebgp bifbitindem n ma
farkl e k[@4ramlarder
Kkl etmel erinin Kullandéjé Kanuni Bel gel er (
Muhasebenin bil gi kull anécéel arénén i Ki ne
kayéetl arénén ger-ek aolrnumak Yyhareed amméere barkc
zorunludur . Muhasebe kayétl arénéen tamamé,; g €
Kanunudnda dejinilen ispat edici belgelerin
Mes | eki a-éndan t ut uwl Erazseén eg edr eefkteenr dveedf t Ray €&
Y°netmeli k madde 456de d¢gzenl enmi Ktir. Eczan
kaydedil ir. Bu kayetl ar, denetimlerde i steni
teftik def tdeerfit,erpiervseomse aj yer defteri tutul ur
odal aréndan temin edilir ve eczacé odal ar éna
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Muhasebe a-éséndan tuthkhdamasel egre,r etkiemardie fit relr

Ver gi Kaanu fit gcéeado kapsaménda dejerl endiri
bakéméndan Vergi Usul Kanuna g°re i ki sénéf a
Her sénéfén defter tutma kekli ve tutmuxk ol d
A Birinci séneésfastésncac agrolraer,; Bilan-o0 e

A Kkinci senéf tg¢ccarlar i se, Kkl et me hesabeé

Eczanelerin Denetlenmesi

Eczanelerde i1l gili yasa ve mevzuat h¢keml e
a-ékl anméxteér:

1 KI Sajl ek M¢gderédledgn Damatfiemldam Yap

1T Eczacé Odasé Denet-ileri Taraféndan

1T Sosyal G¢gvenli k Kurumu Taraf éndan Yapéel an
T Kk M¢cgfettikleri
1

Ver gi Denet i mi Konusunda Yet kil Ki kil er:

Eczane Sahip ve Mesul M¢edegregnegn kirket Ortak
Eczacélar ve Eczaneler Hakkénda Kanunodun
yapmayé yasakladejeée gibi eczace, bakka bir

yapabil ece] i i Kl er, ©°jJret menl i ksadeee ezane samidi e e
ol an eczacél §ble kapsamaktader

Bor -1 ar Hukuku A-é@séndan

Ecza arén depolarla olan ilikkilerine,

eczaceée € zamanda bir tacirdi rneaitbBjczedilebbiror - |

B S ¢ ]
=]

durumdaki b¢gten malvarl éjé ve alacaklar Aidfl

c
a
k
arték bo
a
z
Cc

r-lu dejil, bu masa y°netecektir. Bu

hak ve | acaj éndd]. mahrum kal acaj éedeér
2. 5. Eczanel erde Akélcé Kla- Kullanémé Y°%°ng¢gn
Ak él e il a- uygul amasé i -in dojru taneén:
etkinliji kanéetlanmék g¢venilir bir tedlavini
talimatl arén verilerek tedaviye baklanmaseé v
Akélcé ila- kullanéménda tedavinin bakar éseén
hat al arén ol masé kabul edi |l emeyecendie gdiebido]jf
bilgilendirme yapmasé gereken eczandgl6- al ékan
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Kl a- 1 zI| eme Hc zHasétlaa rtéank ikbriooni k hastal arén (d

uzun sureli ilac tedavisinde hasta ve ilac takibi ydpraar € ger eki r . Heki m r ¢
sonraki kontrole kadar hasta eczacéseéyla dah
et ki ve hastanén re-etesiz kullandéjeée il a-|I

karkéet mit kapmdlda;rihatta m¢mkegn ol[f7uj u kadar

Heki ml e Re-baetrdnijn :kontrol ¢ veya bir sorunun

i Kbirliji [1Ainde ol mal éder

Hasta uyuncu: Ba z é ¢l kel erde °zebil i klae mkradlset ed &\di
€ merkezlerde hasta wuyuncunun saj

Hast aneé

B
uygul andéj

n ila-larée almadan °nce son muhatap ¢

n

hastaneé hastal éjieln@nl aamrigreén jneii anhawmasé]| di

hastanén kull an

e

gerektijini anl amasé tedaviye uyuncunu arteéer
ém ve tedavi akamasénén sonu-
a

vehash uyuncunun rtreréelabilecej {1717°nemli ve ko
Hast a eHaisttiarhiaxr genel |l i kl e eczacél aréna i nan
zaman zaman bireysel ya da gruplar Ml i nde h
2. 6. Eczanel erde Farmakovijilansla KIgild@i Ri

Farmakovijilans Fransézlar taraféendan t ¢
gel en pharmakon kel i mesi ile latince tetikt
kelimelerinnbi rl extiril mesiyle oluxkturul muktur. G
hastal arén hayat kalitesine etkilerio ile de

T¢e¢m il a-1larda hastalarén il aca verdi]i t e

tedavinin Bgwken]ija-gséprptian °nem takémakt ade®e

Gevenl i Ligi Hakkéenda VY°netmeli kote AKR( Adv
mensupl arénén mesl eki sorumlulujundadéro i f.
AKRlI erin 15 g¢n i -erisinde T FAM6a bildiril
yazéel mal.l edeéer

T, FAM6a bildiril mesi gereken AKROI er

Etkisizlik bildirimleri : ¥z el | i kl e hayati tehli ke takeéeyan
akélar ve kontraseptiflerde meydana gel en et
Geci kmi k il a- etkileri: Kl aca ma ecekzkanser gid)e n a
advers reaksiyonlardér. Bu t¢r advers reaksi
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tespit edilebil meleri gé-ter. Beyle bir i1i:1
takémflB]lt adeéer
Biyolojikilaglarve ak € Bayol oj i k il a-Ilar ve akélarla ilg¢

belirtiimesi 6nemlidir.

Bitkisel rtinler: TKTCK t araf éndan ruhsat veril mik iGel
dékénda pek -ok bitkisel crén bulunmaktadeéer .
bu ¢reée¢nlerin gegvenl il i Jini8n tespit edilebiln
Eki zl emeye tabi (ters siyah ¢-gen ambl emi t a
TKTCKO6én internet | istesinde duyurul makta ve
il gili te¢egm kegpheli advers reaksiyonlar bil di
Dozem@&i ddi advers reaksiyonlara vyol a-an doz
bir ila- kullanmasé dl8f umunda dahi bil diriln
Endi kasyon déxk&ndl Baskan | déaemékull aném dur
etkilerin bildirimi de istenmektedif18].
Kl a- kull anéem hatasé yKa ada knud s laenkeéim nhaart uazsiéy e
sonucu ortaya -éeékan AKRO[M8rin bildiril mesi b
KI a - suiistimali Kia-kategpweskul sagmmkuédiahaeéli
durumlarén tespit edil mesi [ urumda bildirim
3. SONUC¢CLAR VE DEJERLENDKRME

Mer kezinde i nsan ol an bu ri skl erin nede.
gerekirse: Akér é g@anwans,e meimledi, s iod luims,u zr if 9 kzli &
kokul |l ar, di kkatsizIlik ve i hmal bu riskleri
eczacélar yaptéklare ikin gereji olarak risk
Aksitak di r de mesl| eki , vicdani ve kanuni sor uml
Eczanelerde sajléek hizmet.i gelikip farkl el a

beni mseyen eczacélarén bu te¢gr rieclklfjemie daha

yoktur. Bu -al ékmada ol asé riskler ve sonu-
analizleri ve g%zl emler sonucunda derl enmi«kt
KAYNAKCA
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YOJUN BAKI MLARDA KANI TA DA YUWGULAMREARKNKNR E L K K
¥ NE MK

THE | MPORTANCE OFAE&EWDDEOBKEI NG PRACTI CES | N |
CARE

HKLAL NUR AYPEK
Ankara Yéldérém BeyazeéetO0O@BI31H4ABE tes OR(
DO¢. DR. BAHAR KNKAYA

Ankara Yéldérém BeyazeéetOO)®@2 51895 tes OR(

¥ZET

Son yeéllarda toplumlarda yakl é n¢gfusun ve K
bakém mal yetler n n artmaséna sebep ol mukt
mal vyet/| ve n tel kl kardtaay daywalb&a keyngwnl ama |

Hemk reler n uygul amal aréné kanéta dayaleé ge

bakémlar hemk r el k meslej n n g°rev yetk %
Hemk reler ndaymalvembl &me y kanéetl aré kull
azal maséna, mesl ej n profesyonell ekmes ne,

standartl akmaséna yardémceée ol ur.

Anahtar KeKaméterKanéeta Dayal é Tép, YRaqmuédta D

~

Bakém Hemk rel ]
ABSTRACT

I n recent years, the ncrease n the el der|l
n soc et es has |l ed to an ncrease n trea
prov eeostovwwnd atumdntf @&wnd tc@are by mak ng bet
resources sb at soe du sper aecvt dceensc.e |t s the profe

carry out the r pract ces based on ev dence.

professcarr es out ts dut es and respons b
ava | able ev dence n the r pract ce; 't hel
profess on, prov de d fferent perspect ves a
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Key WoEW dence,BaBwddeMaed c -Bnaes,e d E vN udresn cneg Pr

I ntens ve Care Nurs ng

GKRKK

Kanét | ms e | b r araktérmanén net ces d r (
ol arak tanéemlanméxkteér. En genel tanéeméyl a Kk
profesyoneller n n er keb I d ] g°zIl em ve

Met e, 202 3; Me ne k| ve Korkmaz, 2021).

Kanéta dayaha&st@&pbdkK®ménda karar al ma akama
en g¢ven | r kanétlarén hastaya yarareée g°z
k| n k ver | eder eMVMemgell edvd mésr kmaz, 2021; (
Yur t 2020) . KDT b r nc | kaynakta kaneéetl ar
sajl ek profesyonell er n n mevcut mes | ek b
dojrul tusatnda ak blul &kmmayé pl anlar (C han ve Ar

Kanéta dayaleé bwhegul amda KKDU); m dojrul tus:

sonucunda el de ed Im k kaneétl arén mesl ek C
bakéeméeyl a by¢t(Melnexktl r viemekKsordk maz, 2021; C han
bakéméenén kal tes n n arteéereéel maséne, b rey \
ht mal n artéerarak mesl ek b Ilg n n tutarl
FIl ordnglet ngale hemk r el k b | ms e | -al e K me
kaynajé ol ar ak kabul g°rmekted r (Kapucu v
e] t m ndek y°nergelerl e hemk r el Kk mygul ar
meslej n b Ig -ajéenée bakl atméxkteér (Kapucu v
Arch e Cochrane 19700I yéllarda sajl ék bakeEe
dayanmasé gerekt J n n °nem n kteur gKaanmé&ka W
hemk r el kte KDU hareket nden doj muxktur an

senérl éeder (Kocaman, 2003) .

Kanéta dayal é& kdemm rkelkak af KbH) me akamasénd

hast a steklemlewve kllenkk!| deammygséder ( Kapuc
hemk rel k mesl e] nde kul |l anémeé bakém kal
bakémda fark yaratél maséneé, bakémeén; akeéel ce

Akt ¢rk, 2023; kenyuva, 2016) .
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HEMKKRELKK EJKTKMKNDE KANITA DAYALI UYGULAMA

Mevcut kaneéetl ar |l sans hemk r el k ej t m
uygul amal arén b r par-asé olarak dej | seéenef
kazanél maya Anala&kg élbéunun teor Kk b I'g n n k|
yapél masé daha uygundur (F set ve Ark.,2017)

Sajl ek bakém h zmetler nde hasta g¢venl ]
°Jret m nde etk |l ek ml¢ig¢rdeksmarareakgrupl éam
-%zmeye dayale °Jret m uygulamal arée g b et |

kull anél maledér (Horntvedt ve Ark.,2018).

Hemk r el k | sans ej t m nde KDU ym&Hd alk erme
kanetl aré dah | ederl er, mes | ek yakaménda
kazanérl ar, mesl| ek alanda yen | kKl er gel K
becer | er gel K r, uyguhamé;,bhay ahcde éejaztal @l
soru sorma hemk rel k meslej n n gel K m -

KANI TA DAYALI UYGULAMALARI N GELKKKMK VE ¥N;| N

Géenegmegzde dojumda bekl enen yakl ag @&r e-sojna lnm;

neden yle mal yet!/l tedav ve bakém y°ntemle
kaynakl arén dojru kullanél maseé, daha az mal
yarar |l anmaseé - n en uygudéewy°nt &mnkgerétarda)
téep gel Km K ve hemk rel kte bu gel K mden ¢
temeller n kullanél masé meslej n gel K m ne
ol anak sajlar (¢Copmr zveOoORAOkye2@hs)a. Helmk r e
dej n | d J g b O0Hemk reler n g°rev ve sor
toplumun her ortamda hemk r el Kk g r K mler

bel rl emek tvaen éH eama rseglr eke kapsaménda bel rol
hemk r el k bakémeéneé kaneéet a dayal e ol ar ak

denetl emekt r (T.C. Sajlék Bakanl éjée Hemk re

dayal & lugyrgaul lamlal anma sorumluluju y¢é¢klenm kit
hemk r el kte uygul ama genel | kl e deney m ve

modern hemk r el kte gel Ken teknol oj ve €]
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kmaéta dayalée hemk rel k bakéme yer n al mek
(Ceyl an ve Mete, 2023; ¢opur ve Ark.,2015).

Kanéta dayalé uygul amal ar - n hem b rey h

B rey ol arak;elhemw arkd ékanla yapma ve dejerl en

hemk reler n ki n k tartékma ortaméndan deécxl
duygusunun eks k ol masé g b engel |l er bar é
yapaeakygul ayacak yeter] zamanéneén ol mamasé
yeters zI| | KDU destek s stemler n n ve y
araséndadér (Ceylan ve Mete, 2023; Kapucu ve

YOJUN BAKI MLARDA KANI TA DAYALI UYGUL AMA

Yojun bakém ¢n teler en karmakék hasta gr
gel Ken teknol o] n n mult d s pl ner b r ek
ortaya koyar. ika nréeg la k d ayyd &l amas é yojun
profesyonell Kl er a-éséendan kélavuz ol uktur

Yojun bakémlarda hastanén yakam kal tes n

dayal e uygul amal ar én Wkyud u laannga | nearséén € h ays¢tkas e b &
°neml d r. ¥rnej n oral mukozanén sajl éjénén
Bunl ar ; or al mukozanén dejerlend r | mes |, d
bakéménda kullanahéan!| saol gpeyocnkt aurg (P kken, 2«

besl enme ve séveé aléemé a-éséndan ol duk-a ©°ne

Yakamén son evres ndek hastal ara da bakém
standard zasyonu y-g unl a nkaal naért a r edhabyearll& |J unde
kull anél maktadéer (Van Géersbergen ve Ge-t , 2

Yoj un bakém ¢n teler nde enfeks yon kont

y°ntemlerd r. Yojun bakéemlara®°zgek |l ekfl ek sy end
Ve nvaz v kateter kaynakl é& enfeks yonlar ol
uygul ama rehberl er n b | erek kanet t emel |
(Yél maz, 2019). Yojun malamekns tyolnhérarmdae DHEéEk
kaynakl & enfeks yonl ardér. Bu enfeks yonl ar
artéermaktadeéer. Bu nedenl e has tbaa kaérne nmahla syteatn

artmaktadeéerr. kiary nnaekrl ék aetnefteek s yonl ar é& azalt ma
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-eren rehberl er kull anél maktadeéer. Bu rehber

yapél mase, el h jyen n n ©°nem ve kateter

uya@unal ar é -ermekted r. Hemk relere yapeéel an
kontrol ¢nde et k | d r (Hacéosmanojlu ve Yazeé
yapélan -alékmada ej] t m, h jyemcweenfrelnery
oranl arénén azaldéejeée tesp t ed Im Kk (Lebleb

R vera ve arkadakl|l aré taraféndan yapeéel an

hastane kaynakl & baseén- yar al anmal apakneétn g e
uygul anméx. Bu paketle | teratgegr taramaseée
ol ukturul muk, hemk relere ej t mler ver | m K

Uygul ama sonucunda hastane kaydaekké baseéenmn-¢

saptanmék (R vera ve Ark.,2020).
SONU¢

Hasta yararéna ve mesl ek profesyonell k
°nem arz etmekted r. |l kem z hemk rel ] bu
Dayal & OUeguhema rel k alanénda daha yaygén
k| n k bakéma ve akadem k araktérmalara en
arteéerél masé gerekl d r. Yojun bakéemlawgwda bu
yer ne get rd ] b r mlerd r. ¥zell kl e bu
kanétl aré kullanma a-éséndan destekl enmel %

KAYNAKCA
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OZET
Geneti k -al ékmal arén temel amaceé insan genomt
anl amak ¢zerinedir. Bu ama-la yapélan en geni

Knsan DNA6sénda ol ukan bazéelharsadil air dejyiakizmln

ortaya -ékan durumlara geneti k hastal ékl ar a
DNAOGdaki bir veya daha fazla genin -al é@&kmaseé@
i Kl evini yerindegexkimmasmame niedenveyarl ar. hast
nasél yapéelacaj éna karar vermede °nemlidir. B:
i-in ila-lar veya cerrahi m¢gdahal el egendlikul | ané
testler, destekleyici tedaviler veya yakam t a

ol an projelerle genetik hastaleéklarén erken t
ol umsuzl ukl ar i Jiemmiuwtarecé Kmoangngajlsé] éna ke
-al ékmal arda olukabil ecek, géceéen amacé déekénd
g°rev etik alanéna ve bu al andaki uzman ki kil
alelerinin yakam kalitesini d¢kerebi lir, uy g
kaynakl arén israféna neden ol abilir. Bu nede

dejerl endirme ve uygun gecnet®rke mleisdtilre.r i Biu k-ud Il

tedavi s¢recindeki etik kokullar dejerl endiri
Anahtar Kelimeler : Etik, genetik hastal ékl ar
1. GKRKKk

Geneti k Hastal ek Nedir?
Geneti k hasaml BEXA@Iénda ol ukan nepdana geleradiziar | ar

dejikimleri nedeniyle ortaya -ékan rahatseézl el
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en geni kK kapsamleée -alékmalardan biri ol an i ns
anl akél masé, ixrlteawyaerkonmmmasém -oilmarbaskk | at €l mé«k

hastal ékl arén erken tanésénda ayné zamanda ha

kekill endiril mesinde °nemli rol oynaméxkteéer (1
Mul tifakt©°riyel Hastal ékl ar

Ceve s e | etkilerin genler czerindeki dej i ki ml
olumsuzlukl arén sonu-I|laréna denir (2, 3).

Tek Gen Hastal ékl ar é
Mut asyonl aréen tek gende g°r¢ldegj ¢ hastal ekl
olarakk al et €l an hastal éeéklar bu bakl é&k alteéenda i
Kromozom Hastal ekl ar é

Kromozom ¢(zerinde ger-ekleken dejikimler son

ol arak del esyonlar verilebilir. Tunekolmk ve do
verilebilir(5).

Geneti k Testler ve Tané Y°ntemler.i

Geneti k hastaleéeklarén tespit edil mesinde ami
ol arak molek¢l er ve biyokimyasal testler de
t atn€éstl eri, ©°nc¢l testler ve takéyeéecé testl e
Tané testleri; Hastal éjén Belirtilerine sah

deji kKim ve bozul mal arén dojrulanmasé veya dé

Onciltestlerr Al e ge-mi ki nde geneti k hastalék bar énct

belirti bakl amadan ©°nce yapélan testlerdir.
durumunu bildirirken bazé presempeomasi &l éjea
ortaya -ékma ihtimal.| g°z °n¢gne al éner (6).
Takéyece testler: Ail esinde otozomal -ekinil
ol arak aktareéelan ve belli bir geneti k hast al
Tém bu genom -al ékmal arénén ve geliken tekn
noktal arda bazé problemler ortaya -ékmakt ad:é
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¢ st

y°nl

Eti k
Hast
ve Vv
ol ma
Bu i

Bu i
duru
Beau
bul u
edi |
i hma
Bakk
(kar
deng
Gene
z ama
fazl

s akl

seviyede ol masé ama-1 ansa rdian biuh Itelsit | vee iy

endirmeler konunun eti k boyutunun tartecx

Kl kel er
al ekl arén °ntané, texkxhis ve tedavisine Kk
erilen kararén etik a-eédan dojru ol abilnm
| edér .
l kel er : zar ar Vv endaettme, °zer kl i k, yararl é

|l kel er arasénda karké karkéya gelen kont
ma g°re il kelerden bir veya daha fazl as:¢
champ vV e Chil dresso6oén | 19P%°romdegak yhbaayzeéml &n
nmaktadeéer (7). Bunl ar ; Kl kenin 1 hmal edi |

iyorsa zararén en az ol masé sajlanmaseé,

| etkileri azaltél mal édeér .

a bda yeagéRobert M. Veatch konuyu «kxu 4
kel ekl é& -atekan il ke oldujunun kabul edi
e g%zetimi ve son olarak seéralm@a ve den
t ik testl erin yapél masénda kar kel akél ar
nlarda testleri yaptérmak ge-mik yeéllar a
a bil gi edinil ebil mekt edlergetriimEleris bilgier i n |

anél masé ve °jeniye y°nlenme karkél akeéel a

Bu durumlarée dejerlendirecek olursak ebevey

yapél abil mektedir. Ancak yapeéelanettlkislte nseocneukc
cocuktur. Aile etik olarak -ocuja yararleée
déekeneéel memektedir . K¢ - ¢k yakl ar da sempt oml a
yapélarak bildiril mesi i s e madedabi yimtegmlerinest ey e
erkenden bakl anmaséné, bazé hastal éklareéen er
ilgi | pl an yapmaséné sajlarken bir yandan
yakta stres oilwkhayanmnesed@&mra okxardl ukl ar - ékarm
de sahiptir(9). Geneti k bil gi kull anél ar ak
artmaktadeér (10). Bir ayrémceéel ék konusu da ba
genetik yoluylay apéel makt adér . Buna en b¢yék °rnek
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Aameri kal él arén orak h¢gcre anemisi testi yap
et mesi il e ol muk ve bir-ok insan iksiz kalm
Ayné zamanda n°rodejeneratif hastal éklarda b
i ken bazelarénda daha d¢kegktegr (12).

SONUC
Sonu- ol arak geliken teknolojiyi i1 nsan sajl é
il eti ki m, ne &t i knydaméwmma&l mék onamlar ve ps
et ki | fakt°r¢g¢n etik -er-evede dejerlendiri
verilerek Ustesinden gelinebil. z et | e, yanl ek tekhisler,i hast a
de¢kegrebi lir, uygun tedaviyli geci ktirebilir v
ol abilir. Bu nedenl e, dojru tekhis koymak i -1
testlerin kullanél masé son derece °nemlidir.
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OZET

kizofreni, bireylerin d¢gkegncelerini ve davr
kizofreni belirtileri bireyler araskinldiak$al k
ol mak ¢zere ¢- ana kategoride incelenir. Ki K
psi kotik belirtileri (halg¢sinasyonlar, sanr é
belirtiler (sosyal et kitlkeéermeée zprohbhke mlagmama
sosyal yakaménda nor mal i Kl evsell i kte zorlu
sorunl arée ise biliksel semptomlardandér . K i
beyin yapéseée vdken eetrkisled neertenke ndleukt uj u dg¢Kkyg¢
y°nteml eri il e ki zofreni hastal aré g¢nl ¢k ha
gel ebilirler. Bu -alékmada kKizofreninin orta
hask agJzZer i ndeki et kil eri anl atéel acakt ér .
Anahtar Kelimeler: ki zof reni, geneti k hastal ekl ar, adI
2. GKRKKk

kizofreni Nedir ?

kizofreni, bir bireyin dée¢kencelerini hi sl
hastal éjéeder . Bu hastaléeja sahip insanlar,
gi bi geré¢nebilirl er. kizofrenlierbelkattédll reali
zorl akteéerabilir, fakat et kil:| tedaviler saye
G¢nl ¢k aktivitelere ek ol arak, Kizofreni h a
etkilenebilir. Bu rhainrad yalreér,i nd aangrad nmcérad jaa € u ]
i hlalleri gibi durumlarla karkeéelakeélabil mekt
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ve romanti k ilikkilerinde de g°r¢lebilir. E I
etmekte sorunlay ak ayabi | di J i i -in yaralanma ya da b:
bul abil mektedir [ 3]. Bu nedenle bu hastal éj
uygul anmasé °nemlidir.

kizofreni Belirtil eri

kizofreni tekhi Bl kgpsekbzkbheapeneytakeben Kk
bireylerin il k texkhi39 gdaakl me ap@&udléar é Kgeng&l |-io
g°r ¢l me oranée dekegktegr. kizofreniye sahip bi
Ulus al Sajl ek ¥rge¢gtegbdbnegn yapteéejeée seneflandérr
Bunl ardan il ki bireylerin d¢nyayé deneyi ml el
belirtiler (hal ¢sinasyonl ar, ikea kinagsil borayin - h ar e
genl ¢k aktivitel erdi ile i1 kKlevsellikte yakad:¢
etkilekimlerde probl emler, basi't genl ¢k akt
ol ar ak, hastal ar én yhaakf addzéa] év ep r kodbn seam terr a s(yoodnadi
kar ar vermede sorun yakama gi bi) biliksel

¥rg¢tegbne g°re ki zofrenide ger-ekli k algeéser
belirtiler:i g°aemnheéamelbarziecheaer da& e | do@griemeodi k

deneyi ml er ken, bazeéel arénda belirtilerin k a
Bahsedil en belirtiler hastal €] a sahip bire
sonucunda belirtilere ek slaa k dékar édan farkl é& g°zlenebil
ol mayan bireylere g°re kikisel hijyenlerine
d¢kegncel er i deneyi mleyebilir, ya da yakadék
keyif veric i maddel ere bakvurabilirler [3]. kizofr
kendi sine ya da -evresine zarar ver me ri sk
karekteéeréelabilir. ¥rnejin dissosi Yleabenzdr ki ml
sempt oml ar g°sterebilirler fakat bu bireyl e
D°n¢kegml ¢ ol arak far kIl é ki mlikIlerin bireyin
bozukl uju, Kizofreni il e karéktéreéel mamal édeér
ki z of iske~aktorleRR

kizofreni, tek kaynakl é& bir rahatseéezl ek dej.i
ol maséna neden ol maktader. Bu fakt°rl erden
beyin yapéséendaki dejfiakkitfilrd redi,r r[alhla.t szl kD &
seyrinde et ki | ol abilir. ¥rnejin yojun e
il i kkilendirilmiktir [2]. Biyoloji k nedenl er
sosyal yapé,ajaielke hiilzimeki legernineg ®ri kim gibi f
Geneti k fakt°rler ile -evresel etkilerin bi
arakteéermal ar varder. Geneti k d¢gzeyinde bake
ol matdegese¢gr ¢l mektedir. Beyin yapéseée ve ikl e\
°ncesi olabileceji ifade edil mektedir [1]. B
kaybée ya da beyindeki ki myasal nimadenplabllecekr d e k i
faktorl erdendir. Bireyl erin dojum Kkokul |l ar €
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gel i kiminde °nemlidir [ 3]. kizofreni bakl ang

ejilimindedir. Ceki tl ietealkelnilke rr g bautl sa&xzelcék | has
hastal ékl ar gibi) nedeniyle Kizofreni hast al
3 kat daha fazladeéer [ 2]. Boyl amsal klinik ar
Kizofrenii ng%rddlnme&si n kl evsel ve n°robiliksel

ifade edi Il miktir [5].

Tedavi

kizofrenide tedavi, bireylerin g¢nl ¢k hayat
be¢yeék kat ke saj | ama k tedagti® ryoktur. KHsikoeokyal etedaviler, t e k
antipsikotik ila-larén kull anéeme, ejitim proc
programlaré gi bi farkl é& tedavi yonteml eri m ¢
Kizofreni h a setlaelrairné nkdual Ibaun émeeddda t edavi edi c
daha et kil ol abil mektedir [ 1] . kizofreni t

oldukca dnemlidir [2].

Geneti k ve kizofreni

kizofreni, birden fazltd rfiaktl® rbdnm dtakitlail ekltdeEu
de bireyin genetik yapésédeér . ki zofreni il e
153 megabaz delesyonudur [ 6]. Bu alanda bir -
boyutu e@&ar élokn amaxttal ekl ardan biri Kizofreni
Uzerinde SNP (single nucleotide polymorphisne k n ¢kl eoti d pol i morfi z
2016 yeéléndaki Dbir -al éekmada o0 g¢ bldrilekendar ki
gé-1 ¢ i1 KKkinin 6 . kromozom ¢zerindeki A M
bl gesinde olduju bildirilmiktir. Ayreéca - al
zor ol duj u, -¢ée¢nke¢e kKizofreniylee idemkIbul urbaddj

i fade edilmiktir [7].

Genom -apénda ilikkilendirme -al ékmalaréneén
Psi kiyatrik bozuklukl arén etkilendi]i genl er
eden binlerce genetik vaaynt én bu bozukl ukl arda etkili old
hastal é&j & takéma riski bireyseldir. Bu riski
skorl ar é, klinik ol ar ak uygul anabilir dej i
-al éeamaéa °nemlidir. Mekani k ol arak tam anl am
sinaptik fonksiyonun dejicktii]i i fade edi |l mi
veril er sonrasé «Kizofrenide risk taaghkbir®r ¢ ol
-alekmada kematize edilmiktir. (G°rsel 1) [ 9
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Gorsellki zof renide risk fakt°rg¢ ol an genlerin

Psi kiyatri k bozuklukl arén kaleéetsall éjée ¢zer
(dikkat e k s'i k1 1 J i hi peraktivite bozukl uj u, anksi
bozukluk, depresyon, obsegifo mp ¢ | si f bozukl uk, travma sonr &
Tourette sendromu) i kiz -aléekmal ar@eanaiz SNP t
edi |l mi ktir. Kkiz -al ékmal aré baz aléendeéej énds
czerinde bir oranl a) sahip-thbaokbBuk abBEdmpbla
yé¢ksek kaléetsall éja sahiptiirki nkkii zb o-zaulkd kunka | o
yé¢ksek kaléetsall éja sahi pt @dmamulkd u-kalbé wpmd laar &
komp¢l sif bozukluktur [ 8]. GWAS - al ékmal ar é&,
tanéml améxkt ér . Bu & alnéekdrean saerlé n d ezjoirkkueny an i n
dengesi zIlijinin yoruml amada yaratteje et ki
-al ekxmal aré yapél maktader. McAfee ve Lee, Yy
analizini ( MPRAYX r éhrair i tGAMA&n mear yrminz d ar énda g
duzenleyici etkilere sahip 439 varyant  MPRAO z i t i1 f varyantl ar) bel i
geneti k hem de -evresel risk fakt°rleri g°z
yakam olluikrt.urkBid adoma-1a ki kinin hem kendi si F
al mal aré ©°nemlidir. Geneti k danékmanl ek wuyg

[11].

3. GENEL DEJERLENDKRME VE SONU¢

kizofreni, bireydavi anéklkagrmecmrd eet ki | evyeen b
kizofrenide birden fazla f akt ° Bireffeatedavayé €] € n
uyum sajladekl aré takdirde g¢nl ¢k hayatl arén
hastal éfaysahde béekhisi takiben hezleée bir te

géenceel -al ékmal ara yer verilerek kKizofrenini
bajlamda risk fakt°rlerinin tespitrr edil mesi
KAYNAKCA
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OZET

Amag:Bu - aéebembk °Jrencilerinin kgylatbéarnlcedr aurya suék
°Jrencilerin yakadéjé sorunlara ilgi araseéend
Yontem: Kesi t s el niteli kteki bu -al @ékmaneén °rr

b°l ¢m¢gnde ©°Jrenim g°ren Tg¢r k Uyawtkd rumal 4ve r
AKi Ki sel Bil gi For muo, AKe¢gl t¢grl erarasé Duya
Sorunl aréna KI gi ¥l -ejJi 0 kullanél arak topl a
programé kull aneéel ar ak ymagséd ddea nOortnad ltesthd jaé léan
ve ANOVA, nor mal o | ma yWhitneytd av§ Kruskalimladig tesileri i n  Ma

kull anél deé. P dejeri <0, 05 ise istatistiksel
Bulgular: ¥J renci |l erin kel terl erabraamc@® diyy arkll anl é€%j
sorunl aréna ilgi d¢gzeyinin iyi de¢gzeyde ol duj
d¢zeyl arttek-a, yabancé wuyrukl u ©°JAyernéccial,er i
d°rd¢nce séneéef degnz ejirnedrec i°ljerreinni,m °gz°erl | i kIl e "
yé¢ksek puanl ar el de etti]i ger ¢l dg.

Sonug: Ef itim sg¢grecinin il erl emesiyl e birlikte
d¢zeyl erinion arttejene s°yleyebelirfia.k e kgt el
ejitimlerdi ekl enerek °jJrencilerin farkle k¢l
Anahtar Kelimeler. Ebel i k, k¢l t ¢grl erarasé, °jJrenci, ya
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THE RELATIONSHIP BETWEEN INTERCULTURAL SENSITIVITY IN
MIDWIFERY STUDENTS AND SCALE OF INTEREST OF THE PROBLEMS OF
FOREIGN STUDENTS: A CROSSSECTIONAL 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 foreigntstude

Method: The sample of this crossectional study comprised 144 Turkish students enrolled in
the midwifery department of Karabuk University. Research data were collected using the
"Personal Information Form," "Intercultural Sensitivity Scale," &8dale of Interest of The
Problems of Foreign Students" Statistical analyses were conducted using the SPSS 27.0
software package. For comparisons of meatests and ANOVA were utilized for normally
distributed data, while the ManWhitney-U and KruskaWallis tests were employed for non

normally distributed data. A-palue 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 wmeat 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 fguatte level achieved higher

scores, prticularly in the "Knowing" suglimension.

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 prograsntto enhance students' sensitivity to cultural differences cultures

and values.

Keywords: Midwifery, intercultural, student, foreign.
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1. GKRKK
K¢l téegr, insan toplulukl aréenén benimsediji ve
dejerlerini, i nan-1 aréené, gel enekl erini Ve Seé

duyarl el ek i se, bireyimnkiflair kil leetkighitmr k er & bislan

ol an, k¢ltegrel -exitliliji anlama ve dejer ve
kel tgrel arka planlara sahip insanlara sayge
sajlar, bl°glaercleak@an K\ed eéike birlijini texkvik ede
ulusl ararasé ve yerel d¢zeyde farkleée k¢glterl
kur mal aréné sajlayan °neml. bi rany etman e kstaiyrg.é
g°sterme ve uyum sajlama becerisini i -erir., k
kal dérarak ik birliji ve etkili iletikimi tex
Buge¢n, -ekKi tli k¢l tegrl ere mensup i nascaénl ar & a
gi derek artmaktader. Bu i htiyacén ©bir sonucu
-ékmaktadér. ¥zellikle son yeéellarda, bu kavra

tanemlarla ele al é&nmaktadér [ 3].

T¢erkiye, 1981"de kendi ol anakl aréeyla ¢l kede 'y
°Jrenciler i-in Yabancé Uyruklu ¥jJrenci Séna
1989"' da daj él maséyl a baj éeémseéezl é€j énailerin i | an e d
T¢rkiye' ' de ejitim almaséné tekvi k et mek amacé

yaparak T¢rk ve Akraba Toplulukl areée Sénaveée (

sisteminin -exkitlili]e vmeéexktedrt [rde,l5]f.arkl el ékl
Literate¢r, ebel erin hastal aréna daha etkil:@

gel i kKtirmesi gerektijini ve ebe adayl aréenén

gerektijini belirtmekt edilr . .arKuwu, pdbaenllerriéem éh aasnt
g°sterme becerilerini geliktirmelerinin °nemi
Bu nedenle bu -al éeékma, ebeli k ©°Jrencilerinin
uyruklu °Jrencilerin yakadalégdmelsoamadé&aylaa iplganl:
2. GEREC VE YONTEM

2.1. ArakKktérmaneén tipi: Bu arakteéerma kesitse

2. 2. Arakt ér maAréank tyérrma nwéen zvaehede24narihleri 20 . 01 . 2|
araséenda Karab¢k ([ nTygrksUyeskl 37 ebal mkglyear

yéze toplanméxkt ér .
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23.Araktéermanén evAreakt évremamréme kelverneinii ni , Kar e
ebeli k b°l ¢im¢gnde ejitim g°ren 2. ,3.,4. séne
ornekleminin belirlenmesindek or el asy on kat sayésé di kkate
yapél mékter. Kstatistiksel hesaplama sonucun
%95 g¢ven aral éejeénda, 0.95 istatiksel anal i

rencinin al énmarséekt ger e kftail jéik miae sgPmled | ¢ 1 ¢ Kk

°J renci il e sonlandér el méxteér .

2. 4. Veri Topl ama Ara-1I|ar é: Araktérma ver.i
bil gilerine dayanarak geliktirilmik ol an fKi
O-ejio vV e AYabancé Uyrukl u ¥Jrencilerin So
topl anméxkteéer.

2.4.1. Ki ki sel Bil gi For mu ( KBF) : Ar axkt eéern

dayanarak hazeéerl ananddmogndaf i°K renelijlléek li er isrois
9 adet soru yer al maktader.
2. 4.2

geliktirilen k¢ltegrlerarasé duyarl él ék °1 -e

K¢l terl eraBaaskdDuyawvleeldikj e¥ll eejii :(20

Yél dérém ve ¢ajlayan (2022) taraféendan ger - €
fakt©°rden ol ukur . °Maddsdlndre, dgleir | &mnd&ieritl i r

katél méyorum), 2 (kateél méyorum), 3 (ne katel
ve 5 (kesinlikle katéleéyorum) puanlareé veri.|l
15), Olcekteki herhangi bir faktorld | i k ki | i ol mayeéep puanl ama
edi |l memektedir. Ayréca, °|l-ekte sekiz ol umsu
10., 20., 30., 34.). Fakt°r puanl aré ve gene
puanl aré vyenidenpkaondllamébuveekiolpdeamhesapl ar
duyarl el éek ©°I -eji, toplam alte fakt°or alteéend
Her bir boyut, kel terel gel i ki mi yansétan b
yansétan Ibmak fakdara ioki fakt°rden ol ukur [ ¢
-al ekmasénda °I|l -ejin Cronbachés Al pha kat say
Boyutu i -1n . 65, Kimlik Alt Boyutu i -1in . 6

Sorumluluk Alt Boyutu i¢in .525 0 s y a | Etkilekim Al't Boyutu i -1
i-in .82 olarak bulunmuktur J[10]. Bu -al ékma

ol arak bulunmuxtur.
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2. 4. 3. Yabanceée Uyruklu ¥¥reeaefinSo¢(gukiar gra e

guvenirlik- al ékmasé Pol atcan ve arkadakl are (2018

Likert tipte, 21 madde ve 4 alt boyuttan ol
adl andeéereéel an birinci faktor 7 (15., i16., 17.
olarak adlandérélan ikinci fakt°r 6 (9., 10.
adl andéerélan ¢-¢nce fakter 5 (4., 5., 6., 7 .
derd¢nce faktor 3 (1., 2 . , AlpBakiltivel socleladtae N o | u Kk
Il gi alt fakt°r¢nde .89, sosyoekonomi k sorun
il gi alt fakt°re¢gnde .87, ders i - sorunl ar a
.93 ol arak bul unmukt bach ApHak{ltirel ®munlaraaldi &tk mada C
fakt°r¢nde .97, sosyoekonomi k sorunlara il gi
alt fakt°r¢nde . 95, ders i -1 sorunl ara il gi

ol arak bulunmuxktur.

2. 5. ArnEtktBeyutumtarnaék t €ér ma i -in bir ¢niversitenio
Araktérmal aré Eti k Kurulundan get+seWarbri i zinl e
sayeéel e). Araktérmaya bakl amadan °nce °Jrenc
bilgil er i n naseél kull anél acajéna ilikkin bilgi
g°n¢ll ¢ katéeléem formu imzal at él méxkt eéer . Ar aKk:
uygun ol arak yapél mékteéer .

2. 6. Verilerin analizi: Kestt appn sdnn &kme | k ainlad n
yapeld ¢tal ékmadan el de edilen s¢rekl i veri

e
y¢zde dajél ém bi-iminde ©°zetlendi. Arakterm

e
gesterip g°sterSmadinjoiv Koelsrdadigraidlaviddjler]l. Nor me

g°steren verilerde iKki kategoriden olukan d
testi, ¢- ya da daha fazla kategoriden ol uka
ANOVA testi ve far k|l &slpé@jta nedeBonfekamngr ukews
Nor mal daj el em g°stermeyen verilerde K
karkeéel aktérel masénda MannWhitney U testi, é

deji kkenl erin kar d\llisdesttvefarkR Emas andadEKnuskahn

tespitinde Dunn test kull aneéel de. Deji kkenl e
Pearson Korelasyon Anali zi ve Spearman Kor e
anl aml él ek sénér dejeri p<0.05 olarak kabul
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3. SONUC¢CLAR VE DEJERLENDKRME
¢i zel ge 1. ¥j-dermagrafik bzellikleriin=El4)s y o

Dej «kKken XNSS _{mm xn)
Yack 20. 81 N1.51)9
n (%)
Me den Durum
Evl 2 (1.4)
Bekar 142 (98.6)
Sénéf Dur umu
Kk nc Senef 7350.7)
I -¢é¢ncye¢g Sénef 62 (43.0)
D°rd¢ncyey Sénef 9 (6. 3)
Kkamet Dur umu
A | e Yane 15 (10. 4)
Yur t 122 (84.7)
¥Trenc Ev 7 (4.9)
Gel rr Dur umu
Gel r G dere Exk t 99 (68.8)
Ge l r G derden Fazl a 6 (4.1)
Ge l r G derden Az 39 (27.1)
B°l ¢m¢ Ksteyerek Se-me Dur
Evet 117 (81. 3)
Hayer 2718.79
¥Jrenc | er n, sosyodemograf Kk °czel |l kKl er
20.81N1,19 yeéel olduju, %98,606sénén bekar ol
gerd¢j ¢, %84, 706s n n °Jrenc yurdunda kal défj
ve 1%8306¢neéen bol ¢ mg steyerek se-t ] ger ¢l mel
¢izel ge 2. ¥Jrencilerin K¢l tegrl eraraseé Duy e
¥Jrenci Sorunlaréna Klgi ¥I|l-ejJi ve alt boyut
¥ - ¢¥1 - ek
M Al én a -
¥l -ekl er Ort N
Max| M 4Ma x
Pua Puan
o B I me Alt Boyut]| 735 1480 21. 95K
[%)]
© B I g Al't Boyut| 525 7-25 17. 33K
f K ml k Alt Boyul| 630 830 23.76K
(]
— Duyuk Alt Boyut| 525 825 18. 64N
> Sosyal Sorumlul]| 525| 1@4 | 16. 79K
9 Sosyal Etk lex | 420| 520 | 11. 40K
%
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¥ -ek Topl am 387 77451(120. 99
K¢l terel Sorunl| 735 7-35 23. 77N
Sosyoekonom k S N
H 6-30 6-30 17. 47N
X Boyutu
n
X DeD&ké Sorunlar| 525 525 16. 26N
>
Ders K- Sorunl | 315 315 10. 16N
¥l -ek Topl am 210 2105(67.67N
YU¥SK¥: Yabanceé Uyruklu ¥jJrenci

Min:Minimum; Max:Maksimum

¢cal é
topl
17,3
boyu
puan
11, 4
¥Jre
KI gi
al t

topl
orta
bulundu.
¥Jre
topl
¥Tre
K¢l t
i sta
¥Jre

i st a

ol duj unu

g°re

¢

Sorunl aréna KI gi

Kmada yer alan °jJrencil dril meBg¢latl ¢ r Ibeoryaurt
am puan ortal amasénén 21, 95N2, 80, ABil g
3N3, 16, AKi mli ko al-t boyutu toplam puan
tu toplam puan ortalamaseéneéenutdpldm 64N2, 78,
ortalamasénén 11, 40N2,79, ASosyal Etkil
ON2, 79 vV e °] - ek toplam puan ortal amaseé
ncilerin Yabancé Uyruklu ¥jJrenlaral erin So
0 alt boyutu toplam puan ortalamasénén 2
boyutu toplam puan ortalamasénén 17, 47N6
am puan ortalamasénén 16, 26 Nampuan, fADer s

| amasénén 10, 16N3, 2

nciledemogsatyb °zel

am puan

ortal amal d@e stnmuldun

herin yak, i kamet dur umu,

crlerarase

tisti ksel

ol arak anlil

nci ferdiczegéné | e Bi
ol ar aXk= 1a8n |15a6mn2l, & pb=iOr. 0f1gr. k |Fealr &ké nv

ti sti ksel

anl

n %j r drec

I dg¢ .
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Z: Mann Whitney U Test; F: Tek yonli ANOVA,; t= Student T testi
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¢ zelge 4. ¥Jrenc |l er n sosyodemograf k ©°ze

sorunl aréna | g °l -e] ve alt boyutl arée | e

De] «kkenl K¢ltéelSosyoek Ders [0 Ders Topl a
Sorunlf Sorunl al Sorunl| Sorunl
KI g KI g KI g

Yack r=0. 0€ r-=-0. 18 r=0. 14| r=0. 14 r=0. 114
p=0. 14 p=0. 02 p=0.0 p=0.0] p=0.0

Sénéf Dur umu

Kk nct sSe 23.71K 16.98N| 16. 09N 10.00K66. 79N

. ¢sncd Sé 23.56KN 17.93N| 16.53KN 10.37N68. 40N

D°rd¢né¢g | 25. 66K 18.22N| 15. 77N 10.11N69. 77K
X=0.0 F=0. 38§ F=0.1 X=0.5 F=0.1
p=0.9 p=0. 617 p=0. 8 p=0.4 p=0.8

Kkamet Dur umu

A le Yane 23.46N 17.40N| 15.53N 9. 13NJ65. 53N

Yur t 23.95N 17.70N| 16.44K 10. 42N68. 53N

¥ renc B 21.14K 13.57N| 14. 71K 7.85N457. 28K
X=0.7 F=1. 215 F=0. 4 X=5.9 F=0.9
p=0. p=0. 2§ p=0.6 p=0.0] p=0.3

Ge l r Dur umu

Gel r G d 23.90N 17.40N| 16.36N 10.21N67. 88N

Gel r q 26.00N 17.33N| 17.66K 11.33N72. 33NK

Fazl a 23. 07N 17.66N| 15. 79K 9. 87N{66. 41K

Gel r G d
X=0. 4 F=0. 02 F=0. 3 X=1.2 F=0.1
p=0.7 p=0. 97 p=0.7 p=0.5] p=0.18

Bl ¢m¢ Ksteyerek Se-me Dur umu

Evet 24. 46N 18.25N| 16.82N 10. 41N69. 94N

Hayeéer 20. 77N 14.07RN| 13.85N 9. 11N357. 81N
Z=1.79 t =2. 9§ t=2.5 Z=1.77 t=2.06
p=0.0 p=0.0040 p=0.0 p=0.0] p=0.0

X2 Kruskal sWaSplear meers tKo rpe | RResayromorAnkd r el gsyon Ane

Z: Mann Wh tney U Test; F: Tek y°nl ¢ ANOVA; t= S

¥Jrencil-eemogsatiyb °zellikleri ile Yabanceé U

Kl gi ¥I| -ejibébne ait toplam puan ortal amal ar én

¥Jrencilerin seéenef dur umu, i kamet durumu Ve

¥ neilerin Sorunlaréna Klgi ¥I|l-eji ve t¢gm al

i statisti ksel ol arak anlamle bir farkleleéek b

¥Jrencilerin yak ortalamalareé ile Sosyoekono

ortalaanmasseénda pozitif y°nde -ok rzp#®y df86d¢zeyd
p=0.026) .
¥Jrenc | er n bol ¢ mg steyer ek se-me dur uml &

Sorunl aréna Kl g ¥ - e]j toplam puan ortal ama
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Deké Sorunlara Klg al t boyutl aré toplam pu

anlaml e fark varde (Tabl o 4).

¢ zel ge 5. K¢l tegrl erarasé Duyarl él ék ¥1 -e]
Kl g ¥| - e] ve alt boyutlaré araseéndak I K
K¢l t¢r Sosyoekc Ders C Ders | Topl a
Sorunla Sorunla Sorunl aSorunl a
KADY¥ rs 0.731 0.627" 0.6509 0.651 0.72
p 0.001 0.001 0.001 0.001 0.00
r« Spearmandés korelasyon anal z
¥Jrenc | er n K¢l tger lleer aYaabsaén clBu yUayrrluekll éuk ¥4 |r-eenj
KIl g ¥l - e] ve alt boyutl aréndan al dékl areée p
anal z | e ncel ekAMD¥Xtilte AXmabdlanzésdyuvaoakhda,

Sorunl aréna Kl gi &#rmasgiarnaogpdmda ppani toirft ay° nd
r=0.728, p=0.001), K¢ltegrel Sorunlara Klgi a
yonde yuksek dizeyder0O . 731, p=0.001), Sosyoekonomi k So

pozitif yonde orta dizeydef0.627,p =0. 001 ) , Ders Déké Sorunlar
pozitif yonde orta diizeydesr0 . 6 5 9, p=0.001)ve Ders K-i Sor
pozitif ydonde orta dizeydes&r0 . 6 51, p=0.001) il i kKki ol duju g

4. GENEL DEJERLENDKRME VE SONU¢LAR

Ebel irkci®ljarei nin k¢gltegrl erarasé duyarl éel ék dyg

yakadéjeée sorunlara il gi arasendaki i kKki yi
°Jrencilerin ke¢ltegrlerarasé duyarl éaéek degzey
il gi d¢gzeyinin iyi d¢egzeyde ol duju belirlendi
uyruklu ©°jJrencilerin sorunlaréna il gi arase:
°Jrencilerin k¢l tegrl erarasé dwy@jtehékl! drgizre
sorunl aréna il gi d¢zeyi de artmaktayde.

Ayr éca, °Jrencilerin séenef d¢zeyi e ke¢elter
bir farkl el ek saptandée. D°rd¢ncy¢e sénef d¢ ze

"Bilme" alt boyutunda daha y¢ksek puanl ar el de etti i
s¢recinin ilerlemesiyle birlikte °jJrenciler

arttejene g°stermektedir.
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Bununla birlikte, ©°jJrencilerin yaidzeyortal amal

arasénda zayef d¢zeyde bir 111 kki belirl endi
et kil ediiji ancak bu etkinin -ok zayeéef ol duju
Son ol ar ak, °Jrencilerin bol ¢ mg¢ i steyerek
°Jrenci lkeriel gyi° nked 2evyi arasénda anlamlé bir
i steyerek se-en °jJrencilerin, °czelli kle yab;

sorunlara daha fazla ilgi gosterdikleri tespit edildi.

Ebeli k ejitimi progragmltamdrea ik glktl emelr efka Pl & re
k¢l terl ere ve dejerl ere duyarl el ] éné arte
-eki tlL i 1ijJi anlama ve takdir etme beceriler

il etikim ve empatil édecer iBl°egrlieckaz andeéerl el mhka

bireylerle daha etkil:i il etikim kurmal ar é s
farkéndal ek d¢zeyleri ve 11 gi alanlaré d¢gzen
destekl enmelidijrencBu ekehilgdeel,i kP m sg¢gre-»1 eri
gerektijinde destek sajlanabilir.
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HALK SAJLIJlI PERSPEKTKFKNDEN MENOPOZ SONRA
OSTEOPOROZ
Dr¥jr. vyes , ELNAZ KARAMELKKLK
Karab¢k | n wWaOroB2 @®83, 0000
Dr. ¥Jjretim |yesi, AYKE ¢UVADAR

Karabik Universitesi, 0000002791 70576

OZET
Osteopor oz, kem kler n yojunlujunun azal mas
karakter ze ed |l en s stem k ve metabol k b r
yakl & yet Kk nler, osteopor ozunadeérk. |¢Cesrn knsd ere
yojunlujundak kaybén daha bel rg n ol duju
genel nde her ¢- san yede b r kéréja neden o
ve yaklakek 200 m | yon kawdleaaEa end&«ddemr mekmerdo g«
k nc | ©°strojen eks kIl jJ d r. Osteoporoz ta
kem k m ner al yojunluju (KMY) ©°1-¢mg¢, ker ek
r sk dej er |llenrda kk meap e lkeurl.| avhnét am n D ve kal s
°nl enmes ve tedav s nde °neml b r rol oyna
-men n berakél masé da osteoporozun ©°nl enme
azal t nfarker -l een d Jjer b r stratej d r.
Osteoporozun etk | y°net m ve °nl enmes -
yakl akeéem, kem k m ner al yojunl ujunun z|l enmn
uygun tedayv ve °mrelmldrr .n Maa keannmatsaérnzéé d-ee] K
dengel besl enme vV e d¢ Kme rr sk n azalt ma:
y°net m nde kr t Kk b r rol e sah pt r. Me n ¢
osteoporozun etk-Ilperdpdenl kodokmak kontrol ¢n
kor umak - n ger ekl °nl eml er al mal edeér .
Anahtar Kelimeler: Ost eopor oz, menopoz, kem k kereéejeée,
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eoporosi s is a sydtsemise ambrmacet &bolzied by
sity and the fragility of bones. Post men
t affected groups by the effects of osteo
e densingumsedor@stpeo@por osi s causes more |
| dwi de, occurring every three seconds, an
mary cause of the disease is secondary es
oporosis i s made using bone mineral densi
| s, and clinical fracture risk assessmen
amin D and calcium supplemenasdptagabdmentg

eoporosi s. Reducing al cohol consumpti on
venting osteoporosis. Exercise is another
effective multidisciplmamagye megmtr oarcd prse v

eoporosis. This approach should include m
k, and i mpl ementing appropriate treat mer
rcise, bal anced rredturciet itchre, ramdk mdasfuarldss t
ective management of osteoporosi s. Postm

end reguiuprs daomdt omakeheaekessary measures t

ms el v e se cftrso no ft hoes teefofpor osi s.

war ddsst eoporosi s, menopause, bone fractur e

GKRKk

eopor oz, kem k k¢gtles ndnekmarkasyape bemuk

artan keréek r sk |l e lbarakter kg blasd all €fji €
yézyeél én sess z salgéneé™ ol arak adl and

rl ey c dojasé neden yle 92 ml Bou rn ehdaelnk

eoporoz hastaleéejénandl eRdtr mekmamaveyltapt

m' de kutl anan Osteoporoz Gg¢gnyg, ul usl ar ar
opoz sonrasé kadénl ar ve yakle yet «kxk n
l enen gruplar arasénkdaygybéen-dakg kemn kgyo
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yakam d°nemler nde bulunmal aré neden yl e ha
maruz kal[makt ader Ekhyr osteoporoz hastalare
-¢é¢nk¢g morb d te ve mortakdéeegk &erekmanak wn:
Kadénl arda osteoporozun bakl éca neden me
eks kI J d r [3]. ¥zell kl e menopoz sonrasé
r sk altéendadeér vV e t ¢ m eéemseénnodpaonz fsaoznlraasséé  oksatc
yakamakit]lader

2GERE¢ VE Y¥ANTaEnM:yazén taramasé yapeéel méexteéer.
3. SONUC¢CLAR VE DEjERLENDKRME

Osteoporoz Ep dem yoloj s

Osteoporoz, yaklanma s¢rec yle b orl kte kem
I Kk | d r. Toplumda yaklanma s¢rec n n ar
artmaktadeéer. Osteopor oz, d¢nya genel nde her
8,9 m lIlyondan fazla kéréek neden olup ve ya

Kadeéenl arén yaklaré artték-a osteoporoz texh

yakéndan sonra her ¢- kadéndan b r n n ostec
[ 5, 6] . Bu hastal ékt a, kal -a keréklaeée hem b
sonu-1ar a y ol a-ar . Kal - a kereje ol an has
bajemseézl ékl arené kaybeder ken, %2 0 l a %40
kal anl arén %10"'u se sonundé& 7kar Kalet,ar &fer & k
osteoporozun ulusl ar ar asée yékeneén bel rl en

osteoporot k kéereklarén %20's nden azéné ol L
é

kadenl arda kerekl a I K k | sajl ek harcamal :
[ 6] Ost eoporot k kéeréklaréen, sajlék y¢gkeg dexke
var deéer . Proks mal femur keréejée olan hastal a
araséndadeér. Osteoporot k kereéeklar, yakl él ar
b r d r wve nme ve meme Kkanser l e kar kél ack
kanserden 4 kat daha fazladgp] [ BlnyadaZal 1We
T¢e¢rk yeddek c ns yetlere g°re d¢kteye bajl
gester | mekted r.
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kek | 1 ve 206de g°re¢l de] ¢ é¢zere, d¢nya genel
kereks danseéeneén erkekl ere keyasl!l a bel rg
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g°zl emlenmekted r. Tg¢grk ye' de her k C ns vy

sev yelere kéyasla daha y¢ksek ol duju bel rt

Osteoporoz R sk Faktorler

Ost emzpogenel | k1l e k kategor de sénéfl andé
osteoporoz, t p 1 sen | osteoporoz) ve SE&
bel rg n b r et yol oj k mekan zmaya sah p
hast al @k[l la0pjé.t eoporoz ©°nleneb | r ve tedav
nedenl e, hastal ek hakkéndak farkéndal ej e
°neml d r. Artan yak, kadén ¢ ns yet , meno

menopoz, d¢kleg& vgdeks k, etn k k°ken (beyaz Kk

yé¢ksek r sk alténdadér), romatol o] k ve oto
l upus), d¢keéek kem k m neral yojunluju, yeter
ve A v tadreme, yeters z f z ksel akt v te ve
Mul t pl Skl eroz (MS), ep |l eps , kas d strof
bozukl ukl ar (Hemof | , mult pl m yelom, orak
bouzk | ukl ar (Cush ng sendr omu, d yabet, h pe
l a-1 ar én (Ant koag¢l anl ar ant konvg¢gl sanl a
tamoks fen, aromat az nh b te°erler metotre

kulhm@&nku hastal é]én neddgrllerll,dR”2dsénda yer a

Kéerek R sk Dejerlend r | mes ve Osteoporoz
T¢e¢m yet Kk nlerde, °zelll kl e menopoz sonrasée
ve ge-m kKte fraj | tetRae&d@&)ré nhnkaeéger |l @hnanlra
ed [I113r1] . Kem k kérélganléejéna bajl é kerék r
al enmal é, f z Kk muayene yapéel mal édeéer . Ky

tanémlamanén yané sarkeé dae lbad aikntacdhk | elrt erk ls@rk@®d]
Képhel enmey sajl ar. K n k kér ék r sk d
Dejerlend rme"™MAraega (d&F RAXr kerék r sk dej
kul | ané[l In3a,l 1e4d]e.r Kem Kk m neral e y&jemnlkuj u [
dans metres ol ar-akemé lameor ps fyometer j s | ( XE
kerek r sk n sénefl andér mak [ 3] .n kWillul sal naérl aarn
Osteoporoz Vakf e, DEXA dejkeo@lleard ém d as én af |sa ns
gel Kt -srkno rkltarréeé, Tayné ¢ ns yet ve etn k k°k
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referans aral éj eyl a-skkeorrkug | agketnér éenloarrmeakl hdees] aeprl|
standart sapmal ar én-2( aD¥tasay sadmas kaenmeEe nid ad& d ¢
genel | kl e osteoporoz olarak kabul ed | r. T
| omber vertebral 1l1D]°] gPEXA kueél ygmapleé¢an KMY |
osteoporoz séneéefl andetina]Js.e Tabl o 1'de g°ster

¢ zel g&koru'lha g°re Osteoporoz Séenéeflandeéer mas

Der ece Tskoru Kem k Yojunluju
Nor mal Tskoru-1+1arnGen - yet Kk n
ortal amasénén 1 SI
dej erskofdT SD6dan G
buna gadetye °nl e
al énmal edeéer .
OsteopelTskoru <1 1KMY, ort al2.amad@ nall

SD Tedav ed | mezse (@

alténdal ardér.

Osteopol-2.5 O KMY O 2.5 SD ortal
Keréek r sk daha \y

Cdd vel-2.5 O veyi¢B r veya daha f a

al mék o0: varl ejéenda KMY O
alténdadeéer

D V tam n ve Kals yum Takv yes

V. tam n D' n n Kk y°nden ol uml uarettér é&r wea rbdué

nedenl e kérek ns danséné %25 azalteéer. Ayr é

fonks yonunu artérér ve bula2akdeVilramsimme ek a
anbosteoporoz tedav s n n etkkhljjnn dezegeéel me

- n gereken v tam n D dozu b reyler araseéenc

g¢nde 1,000 I U veya hatt a 4,000 I U nun ¢
gerekeb | ecej n °ne s¢rmekted r. hAwrntaca, ob
faktorl er v tam n D d¢gzey n etk | eyeb | |
v tam n D doZfdmy . arPtoasrt anke nlo pro z a | kadénl ar da
-al ekxmal a-aénal bzr menha-1 aréna g°°re, g¢e¢nde 700
v tam n D takv yes |l e kal-a ve vertebral

[ 17] .

En y b | nen kals yum kaynakl aré s¢gt ve s
g b bazée yexkx | yaprakl é sebzeleodeml aadamve
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somon ve sardalye g b yajl é& bal ekl arda da

kals yum al émé °ner |l er , Ku anda 6 ayl ék be
ve °%strojen kullanmayan t¢,m meonobmak gaerraseée
400 mg/ g¢n | e bakl ayar ak, -oju yet Kk n
dej kmekted r. ¥zell kle vyakl é yet kk nler,
neden yle y¢ksek doz °ner | mekted r. Yet KKk
tc ket mel er pek yaygén ol madej e - n, -o0jJu do
kull anmaséngl8her mEatesdyumun ve keéerék etk |

tutarseéezedeénral B rarmettadr ma sonu- léxmanar @° e,

random ze kontroll ¢, -alékmalarda kals yumun

(o]

| mad én

(o]
—>

bul muktur [ 19] . Bazée -al exmal ar

(]

K | rda haf f b r kéerék r sk opgkamaal mayas

x~ < O

étl ar, kals yum al @éménén koruyucu ol duj i

n
kv vy n b°brek také ve potans yel b r Kk
n

n
l er n n artmaséndakeéerdol araésdsl omma d ak a r

—
>S5S 9 9 9 9
> X o0 9 9
(9]

déréce kanet, kals yum takv yes n n D
meénén etk nl J , D v tam n g b , tedav

e ya

x < 92 o0 <
(]

génl ejéna orantéel éederr Kl wyuar talk vl ¢
al s séndan zeng n b r d yetle azal e

akyv el er

—+

n g¢venl k prof | : potans yel

KK
c
3
@
1
S5 o

tart ma konusu ol muktulra Baeterldenkal s bewsmhe

saj l masé, bu m¢gmk¢egn ol madéjénda kals yum t

® S

sad

D

genl ¢k z n ver |l en[mM]lktara ul akél ana
Ma g

é
a
c
e
Kem k
e
)
o]

=}

zyum ve Potasyum

er koruyan, dobhvesaybha akkalelkkbr ol

ma g n

N

yum ve Bpat-asky umgfuu s tabanl e -al ek ma,

pot a umun kem Kk czer nde kd 8Ruryaunc ungédtak | er

T <

Ost e
KMY e poz t f ol arak I Kk Iend r Im xt r.
etk | er ( %3 l a %4) yal n2no08 egekarhnldar dyeap@?r

ncel emedensamdee nl enmes n n genel/l kl e pot

oroz ¢al eékxmasénda, magnezyum ve potasy

sodyum a-éséndan fazla oldujunu bel rtm Kk Vv
oldujunu b I'd rm xt r [21].
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Al kol ve s gara

Osteoporozun °nl enmeyakam tterdaer S ner -1 ear el
t¢ket m nden ka-énél masé ve s gar a -men n
kes n mekan zmasé bel rs z ol maséna r aj men,
kerek r sk n arterdéejkaa-éogf ndh @ &k tgamr ave - 0
°strojen sev yeler n azalter, bu da erken n
ol mal aré yaj dokul arénén ©°strojen ¢ret m n

Al kol ¢n akére gkketl a kéekkkl d r. Al kol t ¢
czer ndek mekan zmalaré -ok y°nl ¢gdegr ve ker
d¢kmel ere yatkénl éja, kals yum eks kI |J ne v
Kron k kaalaed] § ersén,basw tam n D ekrsanklIngihame vya
Osteoporoz ¢tal ékmasénda ge¢nde k -k den f &
araseéenda -meyenlere g°re KMY %6 |l a %8 daha
Egzers z

Egzers z y¢klemep ndkeemkstrasel ¢l er seve akeé
bu da osteobl ast °nl eme h¢gcreler n n -0 al
osteobl astl arén akt vasyonuna neden ol arak |
bu egzersetsl egd, jrearbaf | € kem k kaybéné yavacxkl
artérmaya ve sonu- olarak d¢kne@9rkatkehe maaywud
-eren 16 --aheakmanénegeéens z yapan dgrubun,

keyasl a bkl KRMYges w2'el k b r y |l[ek@ne. g°ste
Ancak ¢ dd osteoporozu olan b reyler, Il er
ajérl ekl ar kaldérma veya hatta g°vden n yan
-¢é¢nkgmabevral ar omurgaya basén- kuvvetl er u
nedenl e Osteoporozlu b r b reyde egzers z pr
dejerl end r mes °ner I mekted r [14].

D¢é¢kme r sk n azalt mak

D¢ kmel er °©zel le kd eddy aky @&r abl arnenyallearrd ve -o0j u
neden d r. Et k | b r osteoporoz tedav pr
stratej] l er n -er mel d r. Téeéem hastal ara ©z
ge- rm K veya z hahseh fbakbkayenkaté&anan b
konusunda mutl aka danékmanl ék ver | mel d r.
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ve 80 yak ve ¢ste k Kk ler hlZlakdeawkKgk megbheeseé

°nl emek - n al emnalajledae k| b4 28 B Kml er
D¢ Kmey ¥nl emeye Y©°nel k ¥nl eml er
TEv K- nde G¢gvenl Ortam Sajlamak (Gevkek ka

kull anél masé, Banymbeandayekber dokYmxkaarl vk takbl

al aneéen aydenl at €l masé vV e gece éekéklare K
kal der el maseé)

TF z ksel Akt v te ve Denge Egzers zler n n
haf f akt v teler ndeywgeé egéegeras tzlmerl nggn- Yy
gerek yorsa f zyoterap stten veya egzers :
°nl ey ¢ egzers z programlareénén ol ukturuln

1TG¢-1¢ ve Dengel Besl enme

T Dézenl Sajl ek Kontroller n n Yapél maseé

T Dé¢kme Al ar mé zvlearkKéneétn kk ur I1Ca nhéal mas é

1T Ge¢venl Ayakkabé Se- m (Kaymaz tabanl e, r
g v | mes )

T R skl Durumlardan Ka-énmak (Al kol Vve UYUK
r skl akt v telerden kag-y nredrmak ,k aHyagraan kzoexkm
d kkatl ol mak)

Sonu- ve ¥ner | er

Sonu- ol ar ak, osteoporoz kem k keéerékl areyl

sorunudur, °czell kl e menopoz sonraseée kadeéenl

et k | b r gekvedényenees| memult d s pl ner
yakl akeéem, kem k m ner al yojunlujunun z|l enme
ve uygun tedayv ve °nl emler n al énmaseéné - €

kontrollerFrs,yymteel D katam n al eéme, S gar a

sénérl anmasé ve d¢gkme r sk n azaltmaya y°ne

°neml d r. Ayréca, egzers z, kem k sajl éej] éni
°ner | en b .r Bt rnaetdegn Ide , osteoporozun etk |
toplumda farkéndal éjéen artéerélmasé ve b reyl

destekl|l enmes gerekmekted r.
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RESPONSIBILITIES OF THE PEDIATRIC NURSE IN TRADITIONAL AND
COMPLEMENTARY MEDICINE

Dr ¥Jr. l'yesi Me hmet BULDUK
Van Y¢gzeéencye Yéel-0001084%3346s it esi 0000O
Yé¢ksekl i sans ¥jJrenci si Fetih TAN
Van Y¢gzeéencyeé Y®03000ID2447@E30s i t esi
Dr. ¥Jr. |Jyesi Veysel CAN
Van Y¢gzeéencyeg Yeéel-000¥b982183Xsi tesi, 0000

ABSTRACT

The aim of this study was to determine the rolesiwakes 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 professionalshis 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 nues 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
guality 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.

Keywords:Pedi atri c nursing, tradéetdécreale medi ci ne

M®Lbe¢wh5! / ¢Thhb

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 rolesuré@s 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 combiningdntand scientific evidence

(Bilgi¢, 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 s GETAT methods, health care professionals

and nurses, whose service purpose is to meet health needs, should be involved in
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complementary treatment methods (Turan et al. 2010).Individuals practicing the nursing
profession should develop nursing pradicelated 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 complementarglternative methods may interact with the prescription drugs they use
during medical treatment. Nurses who can communicat®opio@e with the patient should be
guestioned whether the patients have applied to any GETAT method and if so, they should be
en®uraged to share this with the doctor/nurse (Cakmak & 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 (@hastl., 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 ev&gge. Many nojpharmacological 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 appliedependently 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 hild, deaching a healthy

|l i festyle and gaining positive behaviors (Y.
complementary health practices in children directly affect their health status, they should be
able to provide a holistic care service toguas 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 evideabased 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 incre

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 beaucieatdon 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 practicesspecially in terms of developmental and
physiological aspects.
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ORTODONTIK TEDAVIGOREN Bl REYLERDE FARKLI DI k FI R¢
TIPLERININ KULLANIMI

Ark. G°er. AD8a Sareéback
Kzmir Katip ¢el ©0M39578W0X¥ er sitesi 0009
Dr. ¥Jr. |yesi DWDDSPBRrkan Karadede
Yalova Universitesi 0000001-95002188

Di k hekimliijpierdeodbant @ad westal ékl arén ana
toplulujunun varl éejé ve bunun organi k mukopo

adlandéerél an dent al pl ak ol ukumudur . Di Kk s
topl ul uj uthnameé nadjaénz uozrak | akt ér €l masée gerekmekt
kontrol ¢nde en yaygén kullanélan mekani k y°r
sajl ejeéen korunmasénda da kritik bir fakt°r o
gbren bireyl erde kull anéelan farkle tiplerdeki

G¢enegmegzde dent al pl ajén daha et kil: bir kK
di zayn edil mi k manuel, el ektrikle -Bulipbkan v
fer-alara il aveten arayg¢z fér-asée ve di kK ipi
amace, te¢em yegzeylerden dent al pl ajée ge¢venli
fer-a kéllaréeneéen esnekél iye , sampendn | aj er lagjeé
fonksiyonel ol male ve feér-a keéellarénéen u- K¢
°n¢nde bulundurul mal eder

Ortodonti k tedavi g°ren insanlar, dijer
uygulamaktal aha f azl a zorl uk yakamaktadeéer!|l ar. Sabi
ve teller gi bi ortodonti k mal zemel er, daha
bozul maséna y ol a-ar . Bu apareylerl e il
bu unmaktadér . Sabit apareyle ortodontik ted
g°r¢len dejikiklikler diketi enflamasyonu, K

Anahtar Kelimeler: Di «k f ér - al ama, Ortodonti k, Or al
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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 organigkopolysaccharide
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 individuadjpé control and also plays a critical
role in preserving longerm 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, ankiasonic 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 plaquedm 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 orthodanttreatment 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 assated 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 Bruslng, Orthodontics, Oral Hygiene

1. GKRKKk

Di k pl ajée, dedi weryexaniikn mi kroorgani zmal
mukopolisakkarit matri ks i -inde konak- é vV e
topluluktur. Biyofilm plak, ajéz hijyeninin
yé¢zeylerinde yer al ér. Dental plakilgetmemi z kil
zor ol duju anatomi k b°lgelere, °rnejin oklg¢z
2005). Dental plak, subgingival ve supraging
di k etinin alteénda sbéunh udiukw ketni, -siuzpgiagii mign vad

ark., 1990). Subgingival plakta genellikle gram negatif bakteri populasyonu daha fazlayken
supragingi val pl akt a gram pozitif bakteri
-¢er ekl erini n  orkensuhgimgival glakta yeodlan lmaktemnilarveperiodontal
sorunlara neden olia.

Dik plajeé, dik -¢re¢gklerine ve persiBudont al
nedenle, yeterli dik fér-alama ile uzakl akt é
Bu dur um, ortodonti k braket ve tellerin var
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zorl ukl ar yakayan ort od o n Cinkilododantk malzeraelei, - i n ¢

yiyecek arteéeklaréneéen tellere takeél maséneée ve
yerlektiril mesinden sonra dik plajéendaki p F
o | d u j; hu dwuen patolojik olaylaraoyl a - abi | mekt edir. Ortodont |
yakl akek %25'inde tedavi s¢resince bir Veye
(Julien ve ark., 2013). Ayréca, sabit ortodo
ve sondlama dern | i J i ni artérabilir. Bunl ar , ortodo
°nemini daha da vurgul amaktadeéer (Zachrisson

Sabit ortodontik tedavi esnasénda ol ukabi
icin; aj] éz i - idn ke kv e di ket yézeylerinde birik
gerekmektedir. Rutin dik feéer-alama, arayye¢z |
k¢rdan) ve dik hekiminin uyguladéejé profesy.
kontolunin bier® r nej i dir (Biesbrock ve ark., 2008).

Ajéz sajlejeé, bilinen tarih boyunca ©°neml
gel i ktiril mesini 1498 yeéelénda ¢inlilere daye
tari hte Fatdami veubukkeéell aréndan yapél mék es
Yeni feéer-a modell eri 18. y¢zyeéela kadar icat
yaygénl akmaméexkt ér . Yakén 2z g maanhdkaa pd osj ama | ak &lnl

plastik al mék ve dik fér-alaré daha wucuz hal
da yaygénlakteée (Van der Wejden ve ark.,1998)

et ki | ol sa da, bazeéel ar é iil4irn . s ékué cheajve mala
bakl ar énda, motivasyonu artérmayeée ve dik feéer
el ektrikl:i fér-alar gel eneksel ol anl ara alte
zamandan ber i, lithareketlexim eklarimasr ye sanic verukrasonik olarak
bilinen y¢ksek frekansl & hareketlere sahip
gecirdi.
2. YONTEM

2. 1. Manuel Dik Fér-al aré

Kdeal di K féer-ase tasar@emanen,et kuhl abniérm
uzakl aktéermasé ve diklere ve diketi, yanak,
ol mamasé gereklidir. Ameri kan Di K Heki ml er i
°czellikleri: Fér - 8lcra,mpan i K 2@ ,i9 50zaBm uy 82 €y, 5al a
cm?, 24 séra keéell2 hdeermed ér addrbe5k éd a kkéenkal i &hd e di r .
kell arén -aplaréna g°re wultra yumukak (0, 11m
mm) ol arak sénéflandéreéel ér.
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Ortodonti k tedavi s¢resince kullanél abil

ortodonta&r .f Eé@r-taddhonti k dik fér-alaré konvar
braket -evresi ve ark tell eriamrién oya/pes enreak i Uy
edil miktir (Mehta ve ark., 2020).

Yapél an -al ékmalarda ortodonti k ve konval
indeksi, gingival sul kus kanama indeksi, per
a- és énvdaanns ikyooonel f ér -al ara g°re ortodonti k f

2. 2. El ektri kIl Dik Fér-al aré

Elektrikidi « f er - al ar e, el kull anma beceril eri
i-in gelixktiril mik tveemiagdivieni xa&jel édkel,é t diit umla&k
ortodonti k tedavi g°ren hastalar tarafeéndan

Hareket tg¢rlerine g°re, el ektri kI di k f
(counter oscil | at (ratation pscillatmn),asiskiien, miragonils v Iy@ik € ml &
ol mak ¢zere 6 gruba ayréel ér. Hareket mekani z
fer-alar ¢- gruba ayreéelér (Penick, 2004).

Mekani k ol arak -al ékan el eskoh harekelti iyapad i K f €
bakl ékl ar il e birlikte ¢retil mektedir. Kél | ¢
hareket sayesinde, plaklaré ve yemek arteékl a

Soni k dik fér-alaré, i nsasanal epénganégesduyp,
kadar hézlé titrekebilen dik fér-alaréder (2
ol arak manuel di k fér-aséna benzer. Soni k di
fér-alama hateketlgeriekimekapuohar . Bu feér-alar
sahip elektrikl:i dik fer-alaréna ultrasonik

Kyoni k dik feéer-alaréneéen, t emel -al exma p
-alegkegnel mektedir. Dikler dojal olarak nega
géda par-acéeklare doj al olarak pozitif bir i
yiyecek par-acéklaréenén di kKl easeé ,y adbieinma sreen@a
yéekeneg ge-ici ol arak pozitif bir y¢ke dejick
ol arak ye¢klenir. Negatif y¢kl ¢ fér-a, pozi ti
uzakl akt érér. Ayemicka pleak af &kred dlaamarndle wzakl

2.3. Ara YUz Temizleyicileri

Ortodonti k tedavi g°ren hastalarda kull a
apareylerden dolayé dijer i nsanl ardi Kklég/raisd a
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araye¢zlerine ul akmakta g¢-1 ¢k -ekmektedir.

duyul maktadér. Aray¢gz temiozlijlafrkul-liandli makta

Ara y¢z feéer-alare, pasl anfnegaz a-lelriek g¢ zber inn
b¢e¢kekel erek cretilir. Hast al ar é&én araye¢zl eri
a-éséendan farkleée a-éeélé ve uzunlukta bul unmal
dek be¢key ya da i - bekewl ahbbrémekeendizt i J Kn
araytdzara yg¢z fér-alaré daha et kildi ol makt adé,)

hastal arén yané séra kron Kk°pr¢seé¢ ol an pr o
ul akamadé] é b hdededhealmektedir (Cleristou xd ark],1D98).

l -gen k¢rdanl ar (woodstick) ara y¢é¢gz temi z
aral aréneéen temi zl enmesi nde y e me Kk artekl ar
kull anél maktader . arargzememédsicve dabhaniyli Eirradaptasyor icin n e :
yumukak ol arak ¢retil mektedir. Ayné zamanda
tedavi etmek ve dik eti keratinizasyonunu uy
yuzlerinde yeteri meaf e ol an ki kil erde etkild@| bir temi
géenl ¢k hayatta sékelekla kullanéelan k¢grdanl a

sert yapéeéda ve kaleéenl éklareée sebebiyl eaara vy
zarar verebilmektedir (Warren ve ark.,1996).

Di K i pi tek fl amanl & Nn&lbrf) Blnak izene akiye- o k f
ayreéel maktadér; ayréca mumlu veya mumsuz ol an
kull anél déjénda afa&nydbzlygrkde- ohwlhhdnugmunpl aza
Aray¢zl erdeki dB8k met idi dekusuwmdumndaki di Kk vy

kull anél abil mektedir (Zijnge ve ark.,2010).

3. SONUC¢LAR ve DEJERLENDKRMELER

Ortodontik tedavi gérem i r eyl erin ajzénda bantl ar, br
apareyler bulundujundan dol ayé hastalarda nc¢
arteéeklarénén yapékabileceji, takeéelabilece]ji
dolayg or al hijyenin sajlanmasé daha g¢- ol mak
aletleri dejerlendirildijinde, ortodonti k di
daha iyi plajeée uvuzakl|l akteér d-€glégr &l lk&ytaglkd ik dli|
kol ay ol duj u, hasta motivasyonunndai &ér ddjkée,t
dokusunda cep derinlijinin vV e kanamaneén d a
temizleyicilerinin kul lrdmé&lémalsaé nadzaa | anraa y ¢azrdaeyk
azal ma, di ket dokusunun sajl ejéeneéen iyil e
bildiril mektedir. Sonu- olarak ajez sajléejeée
tami zIleyicilerininarféanréknl éo ledtukjiu vge® rpéel rnéokrtngarn.s
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ABSTRACT

In today's aviation sector, the predominant concern revolves around the substantial cost
attributed to fuel consumptioprompting 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 advancedrair 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 enhancamerithout 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 surfacesero net mass flux actuators, Apero 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, airfoll
type, design, and production of @xperimental 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 creatidvithban
(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 plasteehnology, among the cuttireglge 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 witduced 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
consegently, 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 glaa technology, there is currently no mathematically proven or
simulationverified "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 comparidside 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 {dtag ratio, delaying stall angles, and adjusting

the central position of the wake. As Gakhak (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 nethods, 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 engitmds
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 th&jueaice 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 ign@feeance 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.g7] 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 NACAOQ0O015 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 thidimensional flow structure of different electrode
geometries, showing their effectiveness in creating ii@ensional 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 onthe NAGO 15 wing model . Akbéeyék et
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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 he 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) investi¢eaely snd
unsteady state flow control around the NACAO0015 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 temleof 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 protoGmesequent wind tunnel tests
were executed, during which flow separation points and bubbles were identified. Utilizing this
data, the optimal plasma points were deduced.

Design of the Production of
- Airfoil ™ | the Test Models l

Starting point

Assembly

|

Preparatién of the

End pOI nt Plasma Actuators
Integration of
OUTPUT: best
s plasma actuators
positioned actuators + to the Test Model |
performance results '

Figure 1. Flow Chart of the Campaing

The experimental model selected for thigdy is the NACA0015 wing geometry. This choice
stems from the symmetrical structure of the NACAO0015 wing model, which is commonly
employed in UAVS/MAVSs. The decision to opt for a symmetrical wing model is driven by the
utilization of plasma actuators, 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 siction and pressure surfaces in the symmetrical wing model, the interpretation of flow
phenomena occurring on the surface becomes clearer.

Airfoil type: NACA0015

upper surface

- Span: 38 cm

v chord

e < Chord: 12,5¢cm

— . lower surface Aspectiglo:-3
wind

Figure 2. NACAO0015 airfoil view (left) and 3D produced wing prottotype (right)

In the context ofexisting 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 diayge assembly,
maintaining consistency with the typical layer thickness mentioned in previ@asaes

Dielektric type: Kapton =
Width: 10 mm M) _) AR :

- |
Lenght: Span wise : ) >J E 2 .

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 modeiljtating flow control
through plasma creation. For this application, the plan is to employ an AC visédevice

to produce plasma.

Both Surface Corona Discharge (SCD) actuators and Surface Dielectric Barrier Discharge
(SDBD) actuators find applitian in aerodynamic flow control. However, S@ype actuators,

being DCbased, generate plasma from a single point to the closest distance. On the other hand,
SDBD-type plasma, being A®Gased, allows plasma production in a line/strip form.

CONFERENCE BOOK Academy Global Publishing House 129




R LONFERMQ
G

Consequently, # most suitable plasma type for this project is theb&€ed SDBEype
actuators.

Korona Plazma Dielektrik
* Exposed electrode Plasma  Direction of induced flow
——
i _de /
DBD a ; )
2 ) Pl N Dielectric layer
azma i i
Diclektrik High voltage Grounded
f power supply electrode =~ ——
Kayan Desarj b

ac +dc
Plazma Dielektrik

c

Figure 4. Plasma types (left) and details of SDBD type (right)

The specifications of the plasma actuators intended for utilization inntr@stigation were
established as follows:

Table 1. Plasma actuator specs

Electrode type Copper
Embedded electrode width 3mm
Embedded electrode length Span wisg
Exposed electrode width 3mm
Exposed electrode length Span wisg
Dielectric type Kapton
Dielectric strength ono i
Dielectric constant 3.4
Plasma Current Type AC
Plasma Type SDBD

2.2. Wing Tunnel Tests:

The objective of these experiments is to identify the optimal actuator positions. The wind tunnel

at Adana Al parslan T¢rkek University was enm
section are 40 cm x 40 cm x 1000 cm, load cell capacity3i2 N, velaity capacity is €25

m/sc, turbulence intensity is %0,5< and tunnel type is open suctionEypere 5)

Tests were conducted by applying TiO2 onto the fabricated wing prototype, and the points of

flow separation (bubbles) were identifi@@igure 7). And also some different systems have

been used to perform these tests. Tektronix TDS 2012B brand oscilloscope was used to
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measure the current and voltage supplied to the system and to adjust the frequency and
amplitude values. An Hmouse produced power supphas used to provide the necessary
current and voltage to the system. Adjustable power range is betw@k\0A. Tektronix

P6015A brand high voltage probe and Zero brand current measurement probe are connected to
the oscilloscope and measure the curaet voltage values given to the syst@hgure 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 distnctg | es of attack (U: 50,
Reynolds number of 150,000. Surface flow visualization experiments utilizing TiO2 were
performed to comprehend the flow phenomena surrounding the airfoil.

| >~

"n-4

e
Previously identified i wi ) A ."i
and produced wing Placer;r:;r:ér e TiO, application Test Execution
prototype

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
leadingedge flowseparation, turbulent flow regions, transition regions, and tragdgge flow
separation regions.

----- Laminar flow
"™~ Leading edge flow separation line

~ Transition region

«=--1railing edge flow separation region

a=10°

Leading edge flow separation line
Transition region

Turbulent flow region

X
6
01 6080 L0950 ¥0 €020 4000

a=12°

=

= Leading edge flow separation line

Transition region

Turbulent flow region

&
6
03 605009050 #0020 1000

a=14°

=

b Stall case

01 6080L0505000€0204000

Figure 8. Experimental results where flow phenomena were observed (Re:150.000)

Ultimately, distinct observations were made at 4 different Angles of IA{l&acAs). 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 diminishehile 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). Inmediatereg®n 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
poststall, and another for prgtal 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 tese 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 a3d10-12 and 14 degreangles 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

: y+ (wall  AoA (Angle of Turbulence
e e distance) Attack) Model Reyeies s
AnsysFluent 125.000 1 0°-50-10°-120-14° SST fOmega 150.000
300.000
. . 150.
Comsol Multiphysic{ 550.000 1 00-5%-10°-120-14° SST fOmega 328 888

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.

ul.  pul (Eq.1)
v oo

Re =

p = the density of the fluid (SI units: kg/m3)

u = the flow speed (m/s)

L = characteristic length (m) (chord length)

e = the dynamic viscosity of the fluid (Pa:

v = the kinematic viscosity of the fluid (m2/s).
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p = 1.225 kg/m3 at sea level
L = 0,125 meter (chord lenght) standard atmospheric conditions and 12,5 cm of chord

e = 1 .-5/P&/9 x e

For 150.000 Reynolds Number;

1.225kg/m3* u = 0,125m (Eq.2)

150.000 =
1.789+ e — 5 Pa/s

u 1= 17.51 m/sec

For 300.000 Reynolds Number;

1.225kg/m3 = u = 0,125m (Eq.3)

300.000 =
1,789+ e — 5 Pa/s

u 1= 35,03 m/sec

While performing CFD analyses, boundary lagelculations were also performed. The wall
distance functon ) was determined as fild in order
results. Apart from this, Chord (m), Velocity (m/s), Viscosity (Pa/s), Density (kg/m3) and
Layer number werdefined, some calculations were performed and our boundary layer value
was obtained.

Final Layer

Figure 9. Boundary layer view of a fluid (https://www.fluidmechanics101.com/pages/tools.html
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(Eq.4)

(Eq.5)
For 150.000 Reynolds Number;
599 — 491 +L _ 491 = 0,125 m (From Eq.4)
VRe V150.000
899 = 0,001590 m = 1,590 mm
For 300.000 Reynolds Number;
491+L  491+0,125m (From Eq.4)

599 =

VRe  /300.000

895 = 0,001121 m = 1,121 mm

With these calculations, the boundary layer thickness for CDF analyzes was determined as
1,590 mnfor 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 overt ke is used

to estimate the skin friction coefficient;

c; = [2 *logyo(Re) — 0,65]7% (Eq.6)

This particular correlation has been taken from Schlichting [17] for fully turbulent flow with
Re < 16. This correlation could be replaced with any other empirical correlation foléatbu

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 stredd W is calcuated:

1 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 obntact. 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 6CFD 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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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 edidee 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 systeenters 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 regiovhere 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 (humber 1 = 0,1 x/C and number 2 = 0,2 x/C). Because, it is necessary to
immediatly 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 attat®)(®Bince the
turbulent flow region starts at the middle of the wing at 10 and higlygeés, 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 ielkthat a stall area will form towards the trailing edge

of the wing, especially at high angles of attack. Thus, fd4 Odegree attack angles;
Intervention was also made at the points where-gtaditand prestall phenomena occurred.

x/C

Number ]

N

0.
Number 2 0.

12,5cm Number 2 0.50

Number 4 0.95

38 cm
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 ep#enl4 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 positioarfthe 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@nt, we took another precaution against ggiatl and prestall situations.
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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 selectiomgwproduction, 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:

1 Placing actuators to the datgned optimum positions on the wing prototype,

1 Allwind tunnel tests that will affect the flight performance of the aircraft will be carried
out,

1 More than 4.860 tests will be performed by changing the variables of volt, frequency,
actuator group and Reyius number,

1 Once a certain amount of data is received, one of the artificial neural néiased
methods (such as ANFIS) will be tried to predict the test results,

1 As aresult of these tests,,Cp, and L/D values obtained according to plasma on and
off status will be analyzed,

1 The effects of these gains on a rsiake aircraft will be shown by CFD analysis,

1 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 autonomouslyange itk
dimensions and can be reused. UAVs can be controlled by autonomous control systems or
remotely by a pilot. In this proposal, the interface design aneinealimplementation of a
controller kit to maximize the autonomous performance of a rotamy WAV 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 interf&SA (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 djgal 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, urbatresifing

monitoring. Due to their high cost compared to a fully controlled manned aircraft, they are
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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 teahgological
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, mapprtiggmical 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-plampned
flight programmes. Remoteontrolled vehicle require longerm 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 chging 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 suh 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, ProportiorlategratDerivative (PID
controller is preferred for simplicity and reliability. Thus, autonomous flight performance for
a fourwing rotary wing UAV will be maximized through a controller kit.

2. ROTARY WING MODEL AND CONTROL INTERFACE

The UAVs belonging to the rotary wing UA§foup 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 cheshghdependently 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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1: Inertial Frame E S
b: Bodg Frame s Ey

X axis

z axis

(©) (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 rotamgng UAV system is based on Newton's laws and
Euler's laws. Quadrotor, hexarotor, octorotor aetacopter 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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i =ga Q)

¥=—g¢ (2)
E=—g+ % (3)
- U:
@ = I (4)
_ 5
g = 5, )
A
Y = I (6)

=

g gravitational acceleration, m rotary wing malgs/, andi; respectively rotary wing
moment of inertial/,, U,, U, U, 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 inputd/, vertical movementl/;roll movement/;pitch movement andl,

yaw movement. Accordingly, quadrotor control inputs;

U =bw +w + 4 (7)
U,=bl(w & & 3 (8)
U, =bl(w} - -& 9)
U,=d(«% w & P (10)
Hexarotor control inputs;
Uy =b(w] + ] + w3 +wi+ w +wg) (11)
bl 5 5 5 5 5 5
u, =3 (—w] — 2w; — w3 + wy + 2w; + wg) (12)
bW3 o, L L,
Us = ——(-oi + w3 +w; — ) (13)
Uy = d(—of + @] — w3 +wj —w; + ) (14)
Octororotor control inputs;
U =b] +@ @ v w cw; w) (15)
U, =bl(u? 4% g % v £22- iw£22-§> (16)
Uy =bl(w} 4% i % Z 2W£22_ iw£22-§> (17)
U,=dW; +@ v W fw ;w w) (18)
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Decacopter control inputs;

U=b(W] +w +v v cw cw; wy g 1 (20)

U,=bl(nf +@ +r v [w w w) (21)
Us=bl(w] +wy v v w [w; wy w W (22)
U,=d(W + v v gw Jw i wg W, W) (23)

Here, | denotes the arm lengths of the octorotor from the center of grakitis the
thrust coefficientd is the drag andv 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 ldas segnature [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 evaluatensure 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.

@ (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

() (b)

Figure 4. Octorotor Morphing (a) No Morphing State, (b) Morphing State
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Figure 5.([?5):cacopter Morphing (a) No Morphing State, (b) M(obrz)hing State

The control interface is designed to maxinitse performance of the rotary wing UAV
in reattime 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 lbed 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] fologuadro
[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. Therypkeof 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 accowlitng tmorphing
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.
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The control interface of the octorotor UAV is shown in figure 8.
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Figure 8. Octorotor Control Interface

The control interface of the decacopter UAV is shown in figure 9.
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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 TEKNOLOJKSK ! R!' N YAKAM DY¥ NGYKENTEGRASEONU,
HIZLI GORUNTU K L EME VEKPWER AK | M

Doktora ¥Jrencisi ¥mer ¥ZT,| RK
Azerbaycan Teknik Universitesdrcid ID: 0009000522290795

OZET

Endg¢gstri 4. 0 -aj eéndea,nytaslkemaeal ajink;, Kyt emimeikk lee rv

avantajée elde etmelerini sajl amaktadeéer . Bu |
Y°neti mi (PLM) entegrasyonu, hezl ée g°re¢nt ¢
al énacak ve bk tdglkryals@&jnial eetikni | er i i ncel ene
D¢nyaséna Etkileri, 5G, daha heéezlé veri Il et
yojunluju gi bi °czelli kler sunarak i kK d¢gnyas
akebréekbbaaréen ve nesnelerin internetinin (1o
tanérken, uzaktan -al ékma v e uzaktan eri K
Entegrasyonunun Rol ¢, PLM entegrasyonu, ol é
y°netmek i-in °nemld.@ bir ara-téer. 5G ile bir
etkili bir bilgi akekée sajlar. Bu da ¢réen ya
ve daha y¢ksek kaliteld Zth EniGérigntqer Kay a meék
Uygul amal ar e, Hezl é& g°re¢nte¢ 1kl eme teknol o]
oynamaktadeér i retim hatl arénda kalite kontr
s¢re-te kull anéllaenr ibnu vteerkinmllioljii]J,i niik laerttnéer ér k
Payl akéménén ¥nemi ve G¢gvenli k Khtiyacé, Ver
bilgi akékénée sajlayarak ik s¢re-lerini opti
bly ¢ k °nem takér. Endg¢gstriyel sistemlerde ver
karkel akéelabilir. Sanal ger-eklik (VR) teknc
°nemli bir yer edi nmi kKt i rrgercékRkdgreyiming ¢gotirereki , Kk u
ejitimden ejl enceye, sajl ek hi zmetl erinden
yel pazesine sahiptir. Bu makal ede, VR g°zl ¢l
potansiyel. ve getikrtdér].i5 Ga vtaenktnag |l cajri sdl,e PalM
ger¢nt¢g 1 kKl eme ve veri payl akémé gi bi yeni
a-maktader . Bu teknolojilerin etkild@ bir kel
etmelerini ve daha verimli K s¢gre-leri ol uktur mal ar éné S a
geventl igi ve gizlilifji de g°z °n¢gnde bulund
i steyen «kKirketler, bu teknolojileri di kkatl

onlemlerinial mal edeéer .

Anahtar Kelime: VR g6zluk, PLM Entegrasyonu, 10T Teknolojisi, Endustriyel Uygulama,
Endustri 4.0
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5G TECHNOLOGY, PRODUCT LI FECYCLE MANAGEMENT
FAST | MAGE PROCESSKNG AND DATA SHARKN

Abstract

In the era of Industry 4.0, technologi¢gahovations 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 shariagd 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 (loT), 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 produsibpieent
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 Indusppéitations, 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 Dh#aii®y 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, indigdt 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
educationa® 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 processimtgtarstharing

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 tefullr 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

GKRKKk

Teknolojik ilerlemeler, endustrilerin verimfjlii ni  ar t ér mak ve rekabet e
s¢rekli olarak yeni y°ntemler aramaséné sajl
yakam d°nge¢seée y°neti mi, hezl é g°reé¢nte 0 Kl em
férsatl ar. 56Gd mmak tbaudé&arl anl ardaki entegrasyonur
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-al ekxacajém. | r¢gn yakam dP°ngeéegseée yo°netimi ent

bakl ayarak ¢retim, dajétém ve son kul lianécéy
bu s¢recin her akamaseénda °nemld. bir r ol 0 )
géevenilir bir 1 1letikim altyapéseé sayesinde,
veri payl akmasé ve analiz et meapimizengdiimesinn ol ur
ve verimlilijinHRzaet &P elgmagena&!| anjel, arb.i r - ok
oynar ; °czelli kl e tep, otomotiv ve g¢venliok
geci kme s¢releri, kuliklhamleemgietdaha .h&zhhejve
uzman doktorl ar hastalarén g°re¢nt el erini an
Kekil de, trafi k kameral aré hézleée bir «kxekild
alabilir.VeriPay a kK € meé , Veri, géenegmegzen en dejer | vV a
dojru kikilere ulaktéereldejénda b¢gyegk fayda
Kekil de payl akél maseéene sajlayar ak i Ki s¢re-

a
y°neticisi, 5G sayesinde t¢gm tedari k zinciri
verilerini payl akabilir, byl ece stok seviyeé
artérabilir.

Sanal Gergeklik (VR)

Sanal gercgeklik (VR) gozliklerik ul | anécél ar én bir sanal ort ;
yakamal aréené sajlayan cihazl ardér. VR gzl ¢k
ekran, |l ensler ve bazen de Bul gRkzékkgebi kek
gozlei nin °n¢gnde bir sanal ortam olukturar ak,

VR g°zl ¢kl eri genellikle iki ana tg¢gre ayreéel e
i -lerinde i kKlem yapabil en v e olgheintigag duyniayae bi r

cihazl 8adée. VIR2g° zIl ¢kl er i ise bir bilgisayar
dék cihaza bajlYRataknelbdtjekeir)] aejl ¢8¢e ama-|
mi mar i tasar ém, £i mdeéalhaas yboinrl-aork, atluarnidzam kvul | an
VR g%zl ¢kl eri sayesinde sanki ger-ek bir or
genellikle oldukca etkileyicidir. [4]Geni k|l et i | mi Kk Ger -ekl i k ( XR)
dayal e upguldamal até ve ger-ek d¢nyalareé birl
-evrimi-i oyun, ger - ek zamanl e 3D iletikim,
sunmanén yané séra dijital 1ikiz moderldmén , u
uygul anmasé gi bi -ok -exitli senaryol arda °
[/]Ayné zamanda, d¢kek karmakeéekl!l ekt a, d¢ Kek o
akt¢atorl ere kadar far kl e vyentée niekelreerne gseanhiikp N
Knternet. (1 o0oT) nesl i damgaséné vurmaktader

prensibine ait gorsellerdir.
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0T Teknolojisi ve VR Gozlukler

Nesnelerin Knternet:.i (1oT) ve badahygee- ekt
d¢nyayla entegre etme ve yeni deneyi ml er su
fiziksel cihazl ar én internet czerinden birhb
sajl ayan bSens&jrder. [a#f]Je]j te wocvedbanel ar, veevr el
toplayabilir, i Kl eyebilir ve paylakabilir.
edebil ir veya akeéell é «kKkehir sisteml eri trafi
gerceklik (VR) gozlukleri,kb | anécél ar é& tamamen farkl & bir o
bir deneyim sunan cihazlardér. K-lerinde bul
dereceli k g°r¢nte¢l eme ve izl eme yeyumlarek!| er i
eji,tiempl ence ve i kK uygulamal areé gibi Dbir-ok &
ve VR'"nin birlekxkimi, ger-ek ve sanal d¢nyal a
akéelle bir ev sistemi, |l oT sfeosdmnbervie ggae:;
izl erken, ayne zamanda VR gzl ¢kl eri sczer
g°rsell ektirmesi sunabilir. Sonu- olarak 1 o0oT
d¢nyal aré bir araya get i regici dekeyirkler suna.f@®uc é 1 ar a
uygul amal é projemizde de t¢gm bu bil ekenler
istemekteyiz.
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Verge 5G Teknolojisinde G°r¢nty¢ Kkl eme ve Ve

5G teknolojisi, iletikim sekt°r¢gnde devrim |
teknol ojisi, yé¢ksek hezl ar, d¢kek geci kme s ¢
bir dizi yeni |l i k- uygul ama tvaea é Werge platakj n gel
5G' nin getirdii5ji ol anakl arée kullanarak g°r ¢
d° nemi bakl atmay9ye& hekedbl oyobpsumin[B&yr¢egnt ¢ Kk
teknolojisinin sajl adéejeé syclesekihégllarnteg dg
i-in -é&jér a-éecé olanaklar sunmaktadeéer. Verg
algoritmal aréné ger-ek zamanl é& ol aralBu - al éxk't
platform sayesinde, endilt r i y e | geré¢nt ¢l eme, otonom ar a-| :
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sisteml er i gi bi al anl ar da, daha hé¥id @ejvien,verl

otonom ara-lar i-in 5G ile entegre bir g°r ¢l
ger -ek zamanl & ol arak anal i z eBuesistenk yolglakiv e nl i
engel |l er i algelayabilir, trafi k i karetlerin
b°yl ece ara-larén -evresinde&nl iorbiameéex a@laihlad ¢
etmel erine y¥edéemPaybbuwuemépd8ph 5G"' nin Rol ¢; 5
verinin hézlé bir Kekil de aktarél maséné saj
oynamaktadeéer . Vergebwlleakye5S5Kapasi sayil akdel k
verilerini gevenl o bir kekilde payl akmal ar ér
gel i ktiriyoruz. ¥rnejin, sajl ek sekt°r¢gnde,
gésvenl idebierr ikkeekbiill me s i Yp@tekaoogsissdyesthae eomtirtoigyikke r . |
veri dosyal aré kolayca paylakélabilir ve ge:
tedavi si hezl anér ve iyilekme s¢releri kesal

5G Teknolojisi ve VERGE

5. nesil haberl ekme teknolojisi olan 5Go6nin
alanena yayarak fnfdher nesneyeodo hBbedbprmbt ye
haberl ekmeyi Afi nsandan i nsanabo, i ngbiandan
kull anémlarén °tesine takémak hedefl eniyor.
uygun Kkapasite gibi °czell ikl eri il e °nceki
sajl ayacaj éneé; geci kmeyi azalloaTacajugmge | avrea |
kol ayl akt éracajBwmébajmmarkdayCERGE,7]proje tar a
edge, edge i -in yapay zeka ve g¢venlik, gi

-%z¢é¢ml erion farkl é PoC (Proef ejoefy | & o ndcog prtu)l &
hedeflemektedir.

¢tok daha y4&Gbdke&k wléezkel abilen en y¢i¢ksek heéez
30Gbpsdéye erikiyor.

ok daha d¢k4ae&Ong-&0ikiee:l i Kk geci kmdOdensériyleer
d¢kKéeyor .

Cok daha yiksek lapasite:4 G6de m¢mk¢n ol an kil ometrekare
5G6de 1 milyona -ékeéeyor.
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zl & G°r¢nte¢g Kkl eme ve Tasar ém

zl & g°re¢nt¢ 1 Kl eme ve tasaréem 5G ve Verg
nelerin interneti (IoT) gibialanar da f ar k|l & uygul amal ar é ber a
dge Computing): Verge iKleme g¢cegnegn veri

rumda 5G ile birlekik hézlé g°re¢gnteé 1 KI e me
| emimesée yanét vermesini sajlar. Y¢ksek Heéz
zl ar b¢yeéek boyuttaki geré¢nt¢ verilerinin h
ur sak, t ebbi gereé¢nt el erion  hé ndliZsistbmlarinek e ki |
tar él madettgdrbdl.méfkl]ve Sanal Ger -ekl i k: H
r-eklik(AR) ve sanal ger -eklik(VR) gi bi l
neyi mler sajlayabilir. S5ksebubapgt ogggukhbimg
-ikme sg¢releriyle birlexktijinde, daha akeé
gul amal ar vV e Canl é Vi deo Kkl eme: 5G, m
gul amal arénén ge¥imemi mdedsaghy enicaréd . s §rB]:
manl & ol arak g°r¢nte¢g i kKl eme yaparak video

bi uygul amal ar . Daha Akéll é& Ara-1lar ve Ne
a-lar ve neshetdahanhétbd& vehatzkireé bir «kek
jlar. ¥rnejin, akéelle trafi k kameral ar e Ve
|l eyerek kararl aréBa opktml ae, e8&bitleikmloé o
eme ve tasarém alanl ar énda, l oT ve ¢reti
kkénda fikir vermektedir. Yeéksek héezle ver
bi °zellikler, daha hezl é,ol akéalkl @ ameret ki |
d¢egstriyel Uygul ama Al anl ar é

el l & Fabri kal ar ; 5G, akéell eGegr-etki nz asmasntl een
tarémeée ve y¢iksek bant genikliji, fabrikale
pay zeka destgkleyedlimpllOa o@awmén Ara-1 ar; 5G, otonc
akem sistemleri i -in gerekl: ol an y¢ksek h
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géevenli k ve etkili rota optimizasyonider;gi bi a
5G, akell e Kehirlerin tfemesral dayapesenakel
sistemleri, trafik y°neti mi ve -evresel izl €
geci kmel i il etikim yeteneRlnertiimden Aykarl d rél akne:
teknolojisinin yardeéeméeyla daha etkin bir kel
et mek, enerji verimlilijini artérmak ve yen
kull anél abil ir .tel8 a&jpl égki bhi zsnag tlléekr ih;i5xGkek | er i n
hezl ée veri il eti mi, uzaktan sajléek izl eme, C
daha g¢-1¢ bir aTaryaméve aTdragmbTeékmol 4j5i]si ;
onem| i deji ki kliklere yol a-abilir. Nesnel eri |
sistemleri, otomati k sulama sistemleri gi bi
verimlilifjJi artéerabilir. 5@, jlojissktve tedarik eincii e d ar i
y°neti mini iyilektirebilir. Ger-ek zamanl é
optimize etmek i-in 5G" ' nin héz ve g¢venilirl

Sonug

Verge ol ar ak, 5G teknoeroij ipayyli ank égmiér ¢anlt g n & nkdl
kekfetmek ve bu alanda yeni -%z¢mloer gel i kKt
geci kme s¢rel eri ve be¢yéek veri transfer k ar
payl akémé al anendanidedawkrliemi mi tkealpiéjliamcen é yaear .
teknolojilerin benimsenmesi, end¢gstriler ar e
daha ivyi hi zmetl erin sunul maséné sajlayabil
sanaténeebigtekimryapél an fabrikalarda kull a
¢al ékmamda késaca, uzaktan il etikim ve t a
b¢e¢yekl ¢kl erindeki ek zamanl é& -aléekabil me seél
naséll akabil ecejimizi hedefl emekteyi z.
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SAJLI K OKZAMRRMA JI NI N AD¥LESANLARI N SAJLI KLI
KNANC¢CLARI NI GELKKTKRKCK ETKKSK: OKUL SAJLIJ
ACISIYLA

THE | MPROVI NG EFFECT OF HEALTH LI TERACY ON /
LI'FESTYLE BELI EFS: FROM THE PERSPECTI VE OF

Ark.r.GEdanur ¢AK | ¢LER

Gaz ''n ved B3IFDLL 1,1 0000
Prof . Dr . Na | e BKLGKLK
Gaz ''n vedBIBSHOB 0,3 0000
¥ZET
Sajl ekl é& yakam tarzée davranékl arénén ol ukmas
yere sakluktl urk. v° rmedid e sta@ame | atélan ol uml

yet «kk nl kte de dAed%lmesan!l gr énb -lojnunelku ed®° m ¢

tarzé davranéxkl| ar e | e l g | kararl aré al éer
f z ksel, ruhsal, sosyal, -evresel ve a | ese
sénan- , mot vasyon g b b reysel faktorl er

se- mler n y ak éndaand °elt ks d relmeerké@ re ds aj. | étkled |y &i
ol an nanelaméupnl| samj uék davr aonewmxd,amléeu | rea ry-alk
sah p olan ad°l esanlarén sajléekleée tutum ve vy
yakam tarzé davranékl aréné s¢grdegr meye I K Kk
sajl ekséez se- ml e&k abe I|dnaevkrtaende krl.arS aojritéakylaé -y a
sajl ek okuryazarl|l esankaeak bekuryeyacl ékol degtet
sajl ekle yakam tarzée davranéxklaréné gel K t

Zamanl arlken@Enr bkgggméné okulda ge- ren ad®°l esa
artéerma ve olumlu sajl ék davranéxkl|l areéeBukazann
nokt ada add? Kl wels an-l ajra d°nem nde sajl ek ok
kazandé&mwdcHdulassajl éjé& hemk reler n®Oktwhembhj!l 8p
hemk reler n majadkl ev&knlrgraaegrmar | ék dajzleg K er

okuryazarl éjéeneé artérmaya y°nel Kk pl anl amal
konusmuehlae r | k yapmal aré sorumylukdear e mw ars
ad°l esanl arén sajl ek okuryazarl ék d¢zeyl oer
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yet kmBis der kam&dée sakllarsajll &g &nlharm&n
€ yakam tarzé nan-1laré ve sajl ék oku
Kd] Imed eakuryazarl éjé&, sajl ékl é& yaka
GKRKK
Ad°l esan d°nem, -ocukluk d°nem n n b tmes vyl

oluncaya kadar ge-en-1® ragel-okcurkl dknem d ert.
yakam akKkamaséo olarak tanéemlanmakthdet a( @KO
ngfusun yaklakék %l66séné ad°l esan d°nemde
(UNI CEF Adol escent Stat st c¢cs, 2022).

Ad°l esan d°nem n nf bakkaenasépl & weelabee

dej] «k Kkl k meWHdOa Mad od eelsmeskntte He al t h, 2022) ve
sajl ek davranéekl aréné da etk | emekted r. ¥z
ve d Jer sajl ekl a l g | ol umsuz davranecxl
g°r ¢ ldmerk.t eAd° 1l esanl ar én, sajl ejéeneén gel Kt
olukmasé ve sajlékle yakam tarzée davranéxl a
(Erge¢n, S¢reé¢cel oer & |1 kék, 2019) . Sajnleek | e
korunmak ve gel Kt r mek -n nandéjé& ve uy
kavramder. Sajl ekl é& yakam tarzé davranéxkl a
al exkanl ekl arén ol mayeéke, kend sor wmlrulek]l lerk
st enme, h jyen ger ekl I kl er n yer get

-ermekted r (K°se Tosun®z, AAC®2 le;s aMa & snevwel e&

tekv k eden davranéklarénnege chiykmEdse 9Yaemin
sah ptd®°nemede ut emel atélan olumlu sajl ék da\
ge°r ¢l m€ehieod et EElo. ,& KO 24,d °2A x0)n.l ar én -o0ojJ u bu
yakam tarzé davramnkataral étleen | lgaj émskéaz ol n
ad°l esanén sosyal -evres nden ve a | esel f a
Bektas et al ., 2021) . Bununla b rl kte

ad°l esanlpakamstagagl 2&l @davranék se- mler n y a
2021) . ddel eskhhktaren sajléeklée yakam tarzeée
ol umsuz sajl ék davraneéexl ar é | e yak@ajdéaak | |

yakam tarzé davranéklaré konusunda ol umlu
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tutum ve daha sajléeklée yakam tarzé se- mle
ad°l esanl ar én se sajl éksez sed ml d Mevaydawet
2006 ; Kelly et al ., 2011) .

Sajl ekl é yakam tarzene ben msemede saj l

b | nmed&«tleelsanl arén sajl ék okuryazarl ek b |

hem olumlu sajl éllag epak dmnt amszeénel aan - n h
devame - n gerekl d r (}st¢gndaj, 2020) . Se
b I g | er okuma ve anl ama yetene]j gel Kec

kazanmal arntektdedt ekl(eArhn Bet nakt ada2z0ddplebkanl
okuryazarl é]jé& d¢zey n n ve sajl ékl é yakam t
(Oztur kAl&k sAyaz 2020) .

Sajl ek okuryazarl eje, erken -ocyklessk d%ryam
devam eden b r s¢reAd°regd®8nmlPalreda egsajalléek aku
sajl ék kararlaréna katéleém d¢zey n artteéer me
ve bu davranéxl ar a I Klkene clajmlavadktagn - I&AY

Kul aAkl-téé nt axka p é20a2nl )ar akt ér mal ar sajl ek okury:
sajl ekl e yakam tarzé davranéxkl ar éné gel Kt
gester dBkttaederr eMaz afl ar, 2&tl ealry, 2Phakkar 20418 ;

201893ajl ek okuryazarl ejene tekv k etmede okul

sajlek b I g s n n ver |I mes nde °0lkwml shj] refjr
hemk rekelrl ar da ad°l esanl ar én saj |l ék okur
sajlayab | ecek sajl ék profesyonel |l eBbuhrarvaes én
ar k. (2020) Al manyadda yap meéck ol dukl ar e b
hemxl ar n ht ya-1ar dojrultusunda verm K C
°Jretmenl er vV e a leler n sajl ek okuryazar.|

raporl anmécxkter.

Bu noktada okul sajl ej e hemk reenlteerg rnaes,y oal]
sajlayarak °Jrenc | er, a |l eler ve °Jret menl
kademel ol ar akngmll Ksdooymmelsu mda&rAl (kTaeyraz & A
Ko skembakcéeoj |l u, 2024) . Bu kawasjaedla l&lulr ts alj é «r
ger-ekl ekt reb | rler;
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T Ad°l esanl arén sajl ek okuwraydz«&kr lo&kku rd/gazeyll er]
y°nel k faal yetler n hazérl|l é&jéné yaparken
gerek r? AdBPdrsaywapmak -neden °neml d r?20 s

cevaplar dojrultusunda ger ekIAl kpalyaan | a2nPa2l 1la)r.

T Okul sajl ejée hemk reler ad°|l esanl arén saj
vV e géeven |legm  arex- Itdr e nedla-n faydal anab | r.
©czel kl er ne ve yak gruplaréna g°re hazeéer/|
sajl ek okuryazarl ek d¢zey n °]l -erken kul
-éktel arnddojerjultt unsluer (sajl ekl é& besl enme, €
g b ) planlamal édér. Bu ej t mler ad°l esanl

yakam tarzé davranékl|l aréné kazanmal aréné s,

1T Okul sajl eépd®°hemanltalrén sajléek okuryazarl e
al makla b r| kte ayné zamanda ad°l esanl ar
gel K m n destekleyeb | rler. A | e, -ocu
k k | kljer, nkendel kgtt¢sgrl er n °Jrend Kkl er
ben msed kIl er |l Kk ortamdeéer. Bu noktada a
etk |l eyen en °neml unsurl ardan b r d r (Yl

T Okul sajl ej e hemk sraglleérk oakdurlyeaszaanrllaéj € kav
hakkeéndak dojru kaynakl|l aréepetremeveedansgeg
faal yetler ger-eklexkt reb | rler. Boyl ec

arteéerarak, ohkutyazhr e adpfl ékanl ar én( Akecta kK me
& AyAalzkaya, 2021).
SONU¢ VE ¥NERKLER

¢ocukluk ve ad°lesan d°nemde &kazanél maya b
yet «kk nl kte de devam et mekted r. Bu noktad
kazandér mak vV e sajl ekl e yakam t arakxké °dcaewvr an

takémafajaldekl e yakam tarzéeneén ben knstelnane& r

beyeéekter. Ok ul ortamlaré ad°l esanl arén sajl é
okuryazarl ék d¢zeyl er n art ermdak ok-uln sCfrd
hemk r aldéd eseanl arén sajléek okuryazarl ék dy¢z
artermak ve sajleéejeée geliktiribiydhvsaneml al ¢

d¢kmekted r.
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KEDK VE K¥PEKLERDE PANKREAS YANGI SI NDA SAJAL

Prof. Dr. B A k AHKANEDAN
Atatiirk UniversitesiORCID ID: https://orcid.orgd006:000338730124
Prof. Dr. ALKBK L GK L K

Ankara Universitesi https://orcid.o@00-0001-68197952

OZET

Kedi vV e k°pekl erde akut pankreas yangeése

etkinlekmesinden plakmealklsanygangeélkréeo nii ke tekra

yangéséndan kaynaklanabilir. Kroni k pankrea
yaygén kKekilde gelikmektedir. Hastal ék il er]l
neden olan risk faktérled i yet fakt°rl eri, ila-1lar/ toksinl
predispozisyonl ar é, i pit bozukl ukl ar e, b a
Ki st oz olHetexolaillzarzia americana , bal ar ese zehirl enmesi
imminglobul n G406l e il gil i hastal ék, yakeéen il erl er
cerrahi bir operasyon ge-iril mesi, karaci] e
yangésé kan dol akéménda bul unan baagklabirr i | er i

Sistemi k enfeksiyonun sonucu ol arak pankrea
Leptospira spp., Toxoplasma gondii mant ar | @yptocSccusn @goformadsd € r .
Kedilerde Eurytrema procyonisAmphimerus pseudofelinegdsa p an k r eaaredery angés

ol abilir. Bu bil diri kapsaménda kedi ve Kk°°p
séral andé. Son yeéellara ait bil i msel kaynak.|l
il a-laren et kild@ ol dujuna y°nelik bilgiler g
Anahtar kelimeler: Kedi , k°pek, pankreas yangése, saj

CONFERENCE BOOK Academy Global Publishing House 168




R (_QNFEEMQ
G

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. Chronigancreatitis 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 gljsorder
congenital/breed predispositions, lipid disorders, babesiosis, monocytic ehrlichiosis,
schistosomiasisHeterobilharzia americana honey bee envenomation, organic acidemias,
immunoglobulin G4 related disease, increasing age, increase in body weigihy/aiBitering,
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 infeejospira

spp., Toxoplasma gondias microorganisms an@ryptococcus neoformarass fungi cause
pancreatitisEurytrema procyonisAmphimerus pseudofelinecan cause pancreatitis in cats.

In the context of this report, the agents causing pancreatitis are compiled. Comprehensive
knowledge was given for which dys are effective in which conditions by widely searching

recent scientific sources.

Keywords: Cat, dog, pancreatitis, treatment.

PANKREAS YANGI SI NI N ETKYOLOJKSK

Kedi ve k°peklerde pankreas yangéseé ve pa
nedeniyle doku tahribi ve nekrozdan kaynakl
(Cridge ve ark., 2022) . Ak ut pankreas yang

et kinlekmesindenSnkm3022ak!| anér ( Rogers

Kroni k pankreas yangésé ise tekrar eden

Hastal €] én son akamal ar éna dojru pankreas
yetmezliji ve ebik@RogersSmghs2022). €] € gel i K

K pekl erde pankreas yangéséna neden ol

il a-lar/toksinler, hor mon bozukl ukl ar é, k al
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babesiozis, k°pekl er de nsohetmhbitarzikamericdnabeli y oz i s
arése zehirlenmesi, organi k asidemiler, i mm,
kil o artéexkeé/ obezite, kéesérl akt é&r ma, °nceden

yangéseée/ safr a s&ar& ndge ve arl.,20Rg)éséné kap

Pankreas yangésé kan dol akéménda bulunar
meydana gelebilir. Sistemi k enfeksiyonun so
mikroorganizmalarLeptospira spp., Toxoplasma gondiimantarlar® r n eGryptacoccus
neoformané d € r . KeargtrenhaeprodyenisAmphimerus pseudofelineus pankreas
yangéséna neden ol adniith 2022).( Sykes, 2014, Roger

Kedi t er ¢ hastal ar @nén -ojunda arakt ér me

bulunamamiat ad éer (Bazelle ve Watson, 2014).
PANKREAS YANGI SI NI N KLKNKK BULGULARI

Pankreas yangésé hafif geli ken hastalard
pankreas yangésé durumunda Kklinik bulgular |
karnen seéeveée birikimi ve sol unSmith,2022) 1 ¢]J ¢deéer (F

Kepekl erde pankreas yangésénda geliken kil

-ok su i -me/ -0k idrar yap+4Baithe2)canl e ajeéerl ék
PANKREAS YANGISIN IN TANISI

Pankr eas yangéséneéen tanésénda wultrasonog

alanl arée g°sterir. Pankreasé -evreleyen yaj

Spec fPL dejeri >5.3 Og/ |l belirl enmesi p
Waton, 2014).

Kedil erde tripsin benzeri I mm¢egnreakti vit e
nor mal dir (Harvey, 2015) . K°pekl erde pankr e
terlerine °zge¢) K ul |-Smithe 2022, Adcakmpandya tri kt elsitgaz ¢
yabancé cisimler, yangésal bajéersak hastal é]j

hastal ékl ar e nd-&mitd,2028.°r ¢ 1 ¢r ( Roger s
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PANKREAS YANGI SI NIN SAJALTI Ml

Pankreas yangésénén saj aditrée.méS &wénpg aojmaalt ti &

perfizyonunu surdirme ve abitaz ve el ektrolit bozukl ukl ar e
iyilektirmeyi kapsar (Klaus ve ark., 2009).
Kan potasyum ve glikoz d¢zeyi d¢e¢kek 1 se v

(Roges-Smith, 2022).

Ajré kesici Il a-1l ar pankreas yangéséneéen s
kesici olarak buprenorfin (0.06. 01 mg/ kg, der-Bsaattt Ll kez)yaadada di
butorfanol (0.20. 4 mg/ k g, der i ygulartaldlir (Areistrang wetWillamsl ke z )
2012).

Kedi ve kopeklerde kusma kesicilerden maropitant, ondansetron, dolasetron

kull anéelabilir (Armstrong ve Wi lliams, 2012)
Mi de asi di cretiminin azaltéel maséneén p a
saj | acyeajbii liel eri s¢r ¢l megktegr (Mansfield ve Be

Sajaltéemén ana dayanak nyerkeklosstiplyleyadai s év

yemek borusu tipuyle verilmesidir (Klaus ve ark., 2009).

Mi rtazapin mide bulantésénéni dimellt i8I8mersg

ajézdan 48 saatte 1 kez kullanélabilir (Haryv

Kedilerin karacijer parazitl er.i i -in pra
(Wiebe, 2015).

Ak ut pankreatitiantgéliywemnkIlké&mpiek| elygul anr
nedenl er enfekte pankreas nekrozunun sajalt

ge- mesi durumundaki sajaltéemé i-erir (Wu ve

Uygun antibiyotik tercihleri florokinolonlar, (gram negatif alelar icin), 3. jenerasyon
sefalosporinler ve metronidazolli (anaeroblar igin) icerir (Sykes, 2014). Képeklerde pankreas
yangéseéenda g er e klavulanat gae da aikawsikns ilks tertih redilecek
antibiyotiklerdir (Mansfield ve Beths, 2015).
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OZET

Kedilerde enfeksiy®z endokardiyum yangeéseé -e
kapajé ve endotelin |l ezyonlaréyla birlikte e
yangéseéder . Bakl éca mitral ikispit kamaklar etkilekhia p a k 1 a
Kedil erde enfektif endokardiyum yangésé gel]
hastal ékl ar &, ven - kat ater uygul ama,
mi kroorgani zmal ardér . Kedi | elitikd Escherichia ecéllis i y ° z

Staphylococcus aurepStreptococcusp.,Proteus mirabilisBartonella henselge&Ssalmonella

typhimurium Bartonella spp., Hepatozoon felisre Hepatozoon silvestrisgibi etkenlerle

gel i kt i j i Bhartorelthiturleri lanwi pkottilrar | a bul akan, kan h
ej i i mi g°®steren, evcecil hayvanl ar Bavtamellda ns an |
terl eri kal p kapakl aréna bajlanma ejJ il i mi

yangéséna neden yalnwgré.s eEmgded k kredhi y-uomh u kedi de

g¢-1¢7¢ ve damar - péhtée «kkekill enmesinde
kapsaménda kedil erde yakamé tehdit eden hast
yangeéséna redertklean ebawlér al andé. Son yéllar
irdel enerek sajaltémda en -ok kullaneéelan il
sajaltém se-enekleri hakkénda geni k kekil de
Anahtar Kelimeler: Kal p eknadso&,ar di yum, yangé, kedi, saja
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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 tretuapies 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 occue do the agents such as hemolytic
Escherichia coli Staphylococcus aureu$treptococcusp., Proteus mirabilis Bartonella
henselag Salmonella typhimuriumBartonella spp., Hepatozoon felisand Hepatozoon
silvestris Bartonellaspp. is a pathogen organ in domestic animals and humans, transmitted

by arthropod, having affinity to blood celBartonellaspp. have affinity to heart valves and
causes endocarditis in domestic animals. Clinical signs in the most cats with endocarditis are
dyspnea, and pasalis 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 canbinations in the treatment by widely searching recent scientific sources.

Keywords: Myocardium, endocardium, inflammation, cat, treatment.

ETKYOLOJK

Kedil erde enfeksiy?°z endokardiyum yangés
nedeniyl e &aémpdktaglaije Ivezyonl aréyla birlikte
bi-iminde ¢l serlii yangéseéedeéer . Bakl éca mitra

kapaklar etkilenir (Sereda ve ark., 2022).

Kedil erde enfektif endopkraerdd isypuonz ey af nagkets®éer | ¢
kapak hastal ékl ar e, ven - kat at er uygul

mi kroorgani zmal ardér (Vercell: ve ar k., 2019

Kedilerde enfeksiydz endokarditisin hemolitdscherichia coliHsue ve ark., 2021),
Staphylococcus aureuStreptococcusp., Proteus mirabilis Bartonella henselaéGoodwin
ve Miller, 1997; Palerme ve ark., 201almonella typhimuriunfVercelli ve ark., 2019),
Bartonella spp. (Perez ve ark., 2010&lostridium pliforme (Oliveira ve ark., 2023),
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Enterococcus hiragvan Loon ve ark., 2020)$treptococcus suifVood ve ark., 2021),

Hepatozoon felisre Hepatozoon silvestrigHodzic ve ark., 2017; Kegler ve ark., 2018),

coronaviriis (Ernandes ve ark., 2019) gibietkenll e gel i kKt i J i bil diril mi
Bartonellat ¢ r | er i artropotla bul akan, kan hg¢cr e
ve insanlarda pat o] SBartondlatr¢ rnhiekrrio ok @glami kmpdé&t

gosterir ve evcil hayvanlarda endokardiyummygé s éna neden ol ur (Per e:

KLKNKK BULGULAR

Endokardiyum yangésé geliken -o0oju kedide
i -i péhteée kekill enmesinden dolayeée topall ek v
veark.,,2019 . Ayréeca halsizlik, iktahseéezléek (van L
ve ar k., 2021) ve °ks¢réek (Beaumier ve ar k.,
TANI

Radyografi, ekokardiyografi (Hsue ve ark., 2021), mikrobiyolojik kdltir ve
hissqgoat ol oj i k muayene il e tané konulabil mekte
2019).

SAJALTI M

Bartonella hensela&k ay nakl € myokardi't gel i ken bir I
aj ézdan, 24 saatte 1 kez, 30 g24iaate 4 kez)y | e) ,
benazepril (0.4 mg/ kg, ajézdan, 24 saatte 1
1 kez) ve klopidogrel (18.75 mg, ajézdan, 24
bildirilmixktir.

Streptococcus suisk ay nak | & o kearrdda ny u m yangeéseé gel i

pradofloksasin (7.7 mg/ kg, ajézdan, 24 saatt
1 kez) uygulandejée, hastaya ayreca klopidogr
(1.2 mg/ kg, ataféeéztiakez)]l2 pamobendan (0. 24 mg
benazepril (0.29 mg!/ kg, aj ézdan, 12 saatte
2021).
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OS NASALELAPERTURA PKRKFORMKS VE CHOANAEGONI N MC
OLARAK KNCELENMESK

Do-. Dr. Gamze Takkén KENOL
Bolu Abant Kzzet Bays-8001:568F%1085er si tesi, O
Prof . Dr . Kbrahim KI RT| L
Bol u Abant Kz z e tORBIB:Q0668002 9218646& r si t es i ,
Y¢ksek Lisans ¥jJrenci si Mel i h Can

Bol u Abant Kz zetOREB®DYIIO004Q9TB3052% r si t esi

Y¢ksek Lisans ¥jJrenci si Nesl i han A
Bolu Abant Kzzet Bays-0026Y687800er si tesi , O
OZET
Amac:Bu - al ékmam&nalaenaca&pe®rstura piriformis ve
ol arak incelenmesini dejerlendirmektir.

Materyal Metod: Bu - al ék mada Bol u Abant Kzzet Baysal
Anabilim Dal édéna ait kemi k koleksiyonundan vy
kull anél arak belirlenen parametrel ered@itl -¢1dg¢
geni kli k (APG) ve y¢ksekli k (APY), choanaedy
ve spina nasalis anterior ar-&dNé&ndalkis mnaskl &K
st kenar geni k!l i7Ji (1 KG), mlgehkienlirj igef MKG)
kenar geni kIl i 7] i (LKG) ) . -J¥lprsorg rearmédhidjai tyad p éd r
analizinde SPSS 20.0 programé ve tanémlayeécé

Bulgular: Bel i rl enen par amet r arl cesingen,aAP®;3.506::443,96,s s . d
APY; 4.497+616,84, CG; 1.725+215,94, CY; 2.643+575,6NM\; 6.283+573,32, UKG;
1.714+296,02, AKG ;1.786+452,06, MKG; 1.962+609,90, LKG; 2.269+646,87 olarak
hesapl anméexkt ér .

Sonug: ¢al ékmadan el de edj | eapewvtun & empi mi fosr nmiass
mor fometri k olarak incel enmesi il e cerrahi
|l iterat¢re katke sajlayacajée dekenegl mektedir

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 tbenbe col | ecti on of Bol u .
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 nasatisrian, upper anterior face height{®NA), os

nasale' upper border width (UCG), lower border width (AKG), medial border width (MKG),

lateral border width (LKG)). Measurements were made digitally in the kdggegram. SPSS

20.0 program and descriptiveasstical methods were used to analyze the data.

Measurements were made digitally in the Imdgeogram. SPSS 20.0 program and descriptive
statistical methods were used to analyze the data.

Results: The meanzsd values of the determined parameters are , APG;3.506+443,96, APY;
4.4974+616,84, CG; 1.725+215,94, CY; 2.643+575,665MA; 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 PKRKFORMKS VE CHO
MORFOMETRKK OLARAK KNCELENMESK

Kafa kemikleri neurocranium ve viscerocranium olmak Uzere iki bdlimde incelenir.
Neurocranium beyin kemibklyemdcen i ol-wewurek ery,env

b°l gesini olukturan orbita, cavitas nasi ve
Cavitas nasi (burun ve burun bokluju); solu
olukumuna kbhakéeéséhawvatankaséna yardémeée ve s
nedeniyle kafa b°lgesindeki °neml i yapeéel ar c
kaygel ar , solunum probl eml er. ve -exkitli tr
kal makt aedpt e Burseb-evresini olukturan yapel
arz etmektedir.

Os nasal e; o0s nasal e, maxi |l | a, os ethmoi dal e

nasi ile eklem yapar.

Cavitas nasi ; sept unérnavsei °onsdseenu nb aikl éel diékfieyned a
a-éekl ek go°re¢l ¢r ki buna apertura piriformis
maxilla olukturur (os nasaleler, yanl arda p
pal atinus ess?s kenxat € aidblhhe spina nasalis ant
Burun boklujunun arka taraféndaki a-ékl éja i

¢tal ékmada apertura piriformisbe ait geni kK1l i
geni kli k (CG) ve y¢kseakhagkalliC¥)anmhasi on a&ea:
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yéz y¢éksSeNkA)i,jios( Masal ebye ait ¢st kenar geni
medi al kenar geni kl i7jJi ( MKG) , | ater al kenar
¢cal éekmanén &baoné Balzet Baysal i niversitesi
Dal eéé6nén kemi k koleksiyonuna ai-'t kemi k veril
edil ecek sonu-1 ar i teratg¢r sonu-1I| ar e il e

konulack t ér .

2. MATERYAL VE METOD

¢al ekxma Bolu Abant Kzzet Baysal ''niversitesi
kemi k kol eksiyonundan yaké ve cinsiyet.i bil i
belirlenen parametreler dlculdu. Belirlengra r amet r el er ; apertura pir.i
(APG) ve y¢ksekli k (APY), choanaedya ait gen
nasalis anterior araséndaNiA)y z okl éla,s ad £td y%en &
geni kl i JikenjaKG)g,enalktl i J i (AKG), medi al kenar
geni kIl i 7] i (LKG) . ¥I--J,mp|eog|daunemaa vyapamda. | n
Verilerin analizinde SPSS 20.0 programé ve T
standart s aplnthée .veVew)i lkeurlilmnmor mal daj el ema u
ile test edildi. Verilerin tanemlayé cé istat
ve standart sapma, normal dajéléem g°stermeye
dej er lerveridne vy

3. SONUC¢CLAR VE DEjERLENDKRME

Bu -alékma 12 adet kafa kemif]Ji czerinde ger -
kemi kl erinden kérék veya deformitesi ol anl ar
apertura pirif d®Ghi s e tailtamgpeni3dkI5i06 N4A3. 96 cr
apertura piriformisbée ait y¢ksekli k (APY) or
Choanaedya ait geniklik (CG) ve y¢kseklik (C
ol ar ak séN2als%e,yd4a vie 725643 N575 cm ol arak bel.
anterior araséndaki uzSAA Iseckiglamg; 6.2831573,32y ¢ z y ¢ ks
arasénda dejikkenli k g°sterdiiji belirl enmikckt
kenar geni kIl i i (AKG) , medi al kenar geni k!l if7Ji
uzunl ekl aré séraseéeyl a; ' KG; 1.714N296, 02, AK
2.269N646, 87 olarak hesaplanméxkter

tal ékmada elirl enen perca ansihdene APS;8.806244306, or t . Ns
APY; 4.497+616,84, CG; 1.725+215,94, CY; 2.643+575,66N\\; 6.283+573,32, UKG;
1.714+296,02, AKG ;1.786+452,06, MKG; 1.962+609,90, LKG; 2.269+646,87 olarak

hesapl anméexkt ér .

¢tal éeékxkmadan el de e daipleen uwer ipligriifroram sn asrsea lceh,o

ol arak incel enmesi il e cerrahi yakl akeml ar a
sajlayacajé d¢kegnegl mektedir.

4. BULGULAR VE SONUCLAR
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Cizelgel:¢ al ékmadaki

t ¢ m poisr infacsramies vee aipte rotlu-r¢aml er |

verilerin ortalama dejerl eri

NO | APG | APY CG CY N-SNA UKG 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 2351 |1.965 |2565 |3.369
3 |3.175 | 4177 |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 |2594 |2.709 |2.430
9 3.171 | 4.686 1.838 2.514 6.591 1.617 1.765 1.865 2111
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 1918 |2.144 |1.573 |2551
12 | 3.770 | 4.993 1.358 2.423 6.192 1.337 1.388 1.204 1.479

Gorsel 1

CONFERENCE BOOK

"0
Apertura piriformiaApertnutampifiomet mi &6&1 ai
yukseklik (APY)
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Gorsel 3Nasion(N) ve spinanasalisanteriora r a s aurzdaskisi@éniuzy ¢ k se k| i J i
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Gorsel4.0s nasale, a: medial kenar genikliji b: | at

kenar geni kKl ifji

Cizelge 20s nasal e ve apertura pirifor mi anaksimun t mo r 1

ortal ama v e standart sapma dejerl eri (ort:
PARAMETRELER N ORT% SS MK NMAX.-MEDYAN
APG 12 3.506 + 443,96 3.6224.2423.592
APY 12 4.497 £616,84 3.4315.4094.517
CG 12 1.725 + 215,94 1.3582.0361.760
CYy 12 2.643 £ 575,6 1.5023.467%2.747
N-SNA 12 6.283 + 573,32 5.3637.5806.359
UKG 12 1.714 + 296,02 1.2992.35%:1.637
AKG 12 1.786 £ 452,06 1.2522.5941.795
MKG 12 1.962 + 609,90 1.2043.2391.667
LKG 12 2.269 + 646,87 1.4793.3692.233
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TARTI k MA

Cizelge3BAP G ve APY dejikkeninin daha ©°nce
YAZAR POPULASYON| YONTEM APG ve APY
Hwang ve ark. Kore Kurutul mier kek vV e
kafatasée|séraséyl a 3
mm+ ¢st gen
mm ve 17 mm, al
geni K1 ijini
25.4 mm
Erdem ve ark. Tarkiye BT apertura piriformis'in en
geni kK késmeé
Hommerich ve Riegel Orta Almanya | BT i st geni kI i
alt geni kIl i
Ofodile. Baté Af|Kafataseé APG APY
pvustya 2650mm  25.80mm
Ameri ka 21.60 mm 31.40mm
25.25mm 28.60 mn
23.40mm 28.20mm
Mevcut - al e k ma| Turkiye Kuru Kemik 3.506 + 443,96 cm
4.497 £616,84 cm
Cizelge4( CG) ve (CY) dejikkeninin daha °nce
YAZAR POPULASYON| YONTEM CGveCY
Aksu ve ark. Turkiye Kuru Kemik S a ol
CG 13,09+ 1,56 13,33+ 1,36 mm
CY 24,45+ 2,61 23,77+ 2,42mm
Mevcut - al é&]| Turkiye Kuru Kemik 1.725 £ 215,94 cm
2.643 £ 575,6 cm

Cizelge 5N-SNA (UAFH)d ej i kkeni ni n

daha

°nce

yapélan -

YAZAR POPULASYON| YONTEM N-SNA (UAFH)
Bak - vetrk. - i Anadolu  tirk| Radyogram | 56,5 mm
i nsané
Aksu ve ark. Tarkiye Radyoloji 56.9mm
Y é | deerak.m Tarkiye Radyoloji 59,386mm,53,637mm ve 53,596 mm.
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Kaz k aw ark. & | Turkiye Kaf at a|b6,51+ 4,77mm

Mevcut - al|Turkiye Kuru Kemik | 6.283 £ 573,32 cm

Cizelge60s nasal edye ait | KG dej i KKk eknairnkién adkathéar &°l nntaes
YAZAR POPULASYON| YONTEM UKG

Uygur M Ark. Tarkiye Cranium iskeleti | 8£1.94 mm

Hwang ve ark. Kore Kurutul mier kek v e

kafatasé|séraséyla 9

mm
Mevcut - al &k ma|Turkiye Kuru Kemik 1.714 + 296,02 cm
Cizelge70s nasal ebye ait AKG deji kkeninin daha ©°nc
YAZAR POPULASYON| YONTEM AKG
Uygur M ve Ark. Tarkiye Cranium iskeleti | 10.29£1.67 mm
Mevcut - al e k ma| Turkiye Kuru Kemik 1.786 + 452,06 cm

Cizelge80s nasal edbye ait MKG dejikkeninin daha ©°nce

YAZAR POPULASYON| YONTEM MKG
Uygur M ve Ark. Tarkiye Cranium iskeleti | 12.25+2.55 mm
Mevcut - al e k ma| Turkiye Kuru Kemik 1.962 + 609,90 cm

Cizelge9.0s nasal edbye ait MKG dejikkeninin daha ©°nce

YAZAR POPULASYON| YONTEM LKG

Uygur M ve Ark. Tarkiye Cranium iskeleti | 14.26+1.86 mm

Mevcut - al &k ma|Turkiye Kuru Kemik 2.269 + 646,87 cm

¢tal eékmamézda ©°Il-m¢gk ol duj umuz deji kkenler gen
¥l -¢ml erden -ékan sonu-Ilarén farkleléek g°ster mes

kemi kl erin ujramék ol dukl ageame&t eyimizt eden kaynak

SONUC
Apertura piriformis boyutlarénén bilinmesi fonks
ve osteot omi yapélan korrektiv rinopl astd.i uygul
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Ozelliklerinin iyi bilinmesionerh i di r. Ayr éca, o0s nasale boyutl aé v

ve Down sendromu gi bi bazée genetik bozukl ukl ar
edilmektedir.

Y e t i birdylerde kraniofasialiskeletolcimlerizamanicinded e j i ku jJkrl @ maeBu aa-deédra n

y e t i birdylerdeki ortalamad e j e r bilimmesi estetik cerrahiyebir k a tskagj | a yKdnb i | i r .

k olarak, dzellikle trafik vespork a z a | son@nmazhlpasakemiky ap él mé e@le magp&y | a
lan dizeltici rinoplasti o p e r a s y oldukcahassascatomikbilgiye gerekd u y u | bilimrheu
ktedir. Bu - al é Kk nsandgiaky et | @UASwWn a k a | dat @ nyd g rad @afilir.é Sonug

ol ar ak, -al ekxkmamezdaki ver il drayr @ oervrea hd matéami srt:
birikimine katkéda bulunabilir.

¢al ekmamézén bu konuyla il gil:i yapél acak daha g
etmekteyiz.
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PROKSKMAL ULNA MORFOMETRKO6SK VE KLKNKK
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OZET

Amac:Bu - al eékmanén amacé proksimal ul na morfom
Materyal Metod: Bu - al ékmada Bolu Abant Kzzet Baysal
Anabilim Dal ééd6na ait kemi k koleksiyonundan vy
kull anél arak belirlenen parametreler ©°1[|-¢1d,
incisura trochleariKsT)hariinciwsluma uzauwnladjits YUl
radialis genikliJi (KRG), incisura trochlear
(PUDA). Olcumler dijital ortamda Imagé pr o g r a méVierdean apadizméel SBSES.

20. 0 programeée ve tanémlayeéeceée istatistiksel vy
Bulgular: Bel i rl enen parametrelere ait ort.-Ns§. d
KT, 21, 56N2. 69, KRY; 1. 64N33, KRG; olafak 2 N1 6 ,
hesapl anméxkt eéer .

Sonug:¢ al ékmadan el de edilen verilerin dirsek

klinik a-édan derinlik katacajé ve |iteratgegr

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 Bola A t Kzzet B a
University Faculty of Medicine, Department of Anatomy. Determined parameters; ulna length

(UL), ulna length excluding incisura trochlearis (WD), incisura radialis height (IRY),
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incisura radialis width (IRG), incisura trochlearis degfRD) and proximal ulna dorsal
angulation (PUDA). Measurements were made digitally in the Irdgg®gram. SPSS 20.0
program and descriptive statistical methods were used to analyze the data.

Results: The meanzsd values of the determined parameters ar24116+2.56, ULIT;
21.5612.69, 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 contolthee literature.

Keywords: Proximal, ulna, morphometry,

1.PROKSKMAL ULNA MORFOMETRKOSK VE KLKNKK

Knsan i1iskel eti toplam 206 kemi kten ol ukmak|
ol mak ¢zere iKki k e s eishelat isei Ut elkstremitei kemikleriAve @ltn d i ¢ u
ekstremite kemi kI eri ol mak ¢zere ki bel ¢md
scapul a, humer us, radi us, ul na, ossa <carpi
ol ukmaktader . B ua pkud nai kvlee rc I ga°vvidceuylea sic e bajl at
l' st ucu ile humerus ve radiusdéla, distal uct
kol un medi al tarafenda yer al ér. Radi usodt an
vardér. Ekstsewmdeéasepibdbesi mali ucu kal én, eks

ise incedir. Olecranon, processus coronoideus, tuberositas ulnae, incisura trochlearis, caput
ulnae, incisura radialis, crista musculi supinatoris, processus styloideus ulnae ve margo
int erosseus ulna kemijinde bulunan olukuml ard

Ul nadbnén keéerékl arderdekerelké manii r iyladiajl iamdma;l ar €

ol ecranon kéréklaré t¢m proksi mal ° n4i8)o | kéer
Obli k kk&ré&al basit transvers keéereklar ol abil ¢
uzanan geni K bir -ekitlilikte de g°r¢l ebil
kull aneménén kéréek rehabilitasyonu lian@é&@neégret e
-oju eklem i-i oldujundan tedavinin cerrahi

d¢zeyde anl akél maseé ile hekimlerin tedavi b a
Té¢m bu durumlar g%z °n¢gne al éndeéeldieBuda ul na n
dojrul tuda Bol u Abant Kzzet Baysal | niversi
kemi k kol eksiyonundan yaké ve cinsiyet:i bil i
belirl enen parametreler °1| - &l b | ylackama s on
déekenegl mektedir .
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2. MATERYAL VE METOD

¢al ekxkma Bolu Abant Kzzet Baysal ''niversitesi
ve kimlifji, yaké ve cinsiyeti bel | i ol maya
-al ekxmada u(lWla) ,uziumciugwr a trochl &avr)i,s imariis-u
radialis y¢ksekliji (KRY), incisura radiald.@
proksi mal ul na torsiyon a- ése (PUTA) , pr
parametre e r i °l - ¢l dg . Kemi kl er profesyonel foto
uzakl eéktan foto]rafjl alhwder sviey adm hla5 3e0)n rpar d giraagm
olguldu.

Verilerin analizinde SPSS 20.0 pr ogalamane ve
standart sapma ve %) kullanél dé. Verilerin n
ile test edildi. Verilerin taneéemlayécé istat
ve standart sapma, nor ma ldyad anjni;mumeva maximent e r me y
dejerlerine yer verildi

3. SONUC¢LAR VE DEJERLENDKRME

Bu -alékma 28 adet ulnadnéen proksi mal bol ¢ mg¢
edilen wulnaélardan 5 tanesinin distdall akesén
sadece 23 adet ulna Kkull anél méexkter. ¢al € kK mi
' 24.157N2.00 c¢cm olarak belirlenmi«ktir. |l nc.
(VU_TI'T) ,;21.560 olarak belirlenmilkki il RGhc.
°l -¢mleri te¢egm ulnadlarda ortalama ol arak sér
| nc. trochl eari s derinlijinin (I TD) I se or
belirl enmiktir. Proksi(mRUDAY!| Ma 56dr vd lara-kée D&
¢tal ékmada belirlenen parametrelere ait ort../|

~

KT: 21,56KN2.69, KRY: 1.64K33, KRG: 1. 2N16,
hesapl anméxkt eéer .

¢al ékmadan elmedierdidk ne vwleemil eve ul na il e il
a-édan derinlik katacajé ve |iteratg¢re katke

4. BULGULAR VE SONUCLAR

Cizelgelt al ékmadaki t¢m ulnadl ara abdbttebamamdej ekl de
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
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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 22471 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
)
.o 3
uu UU-IT -AT___ —
IRY
. 1
Gorsel 1 Proxi mal ulnadya ait morfometrik °Il-¢mler.
trochlearis hari- ulna uzunluju (UU_IT), B: Il nc.
trochlearis derinliji (1T)
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TA

00A

Gorsel2.Pr oxi mal ulnadbya ait a-é& ©°|-¢thipgafitAd: e a
TA: Téeber kgl a-éseée, PUDA: Ul nadbnén proksi mal bol

¢izelge 2. Ulnadénén proksi mal b°l ¢ mg¢-tnakeimuanj t mor f
ortal ama vV e standart sapma dejerl eri (ort: @]
PARAMETRELER N ORTx SS MK NMAX.-MEDYAN

ulna uzunl uj u( |23 24.157 + 2.558 17.09126.95524.157

incisura trochlearis hari¢ uln 23 21.560 £2.692 14.28924.45821.560

uzunl uKu) (UL

i ncisura radial23 21.560 + 2.692 14.28924.45821.560
incisura radial23 1.643 =331 1.0001.5631.198

incisura trochl]23 1.238 + 149 1.0431.5481.239

Proksimal ulna dorsg 23 4.560 + 1.830 1.5438.0944.560

a-él anmasé( PUD|

TARTI k MA

¢izelge 3. UU deji kkeninin daha °nce yapélan - a
YAZAR POPULASYON| YONTEM uu

Wang ve ark. ABD Kadavra 23.0

Erdem H. Tarkiye Kuru Kemik 25,06

Grechenig ve ark. ABD Kadavra 26,2

Beker ve ark. Tarkiye Kuru Kemik 22,05

Mevcut - al &k ma|Turkiye Kuru Kemik 24,157
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a

Cizelge4. UKT deji kKkeninin daha Racekéelyapteédrmnal mad & k(mh |
YAZAR POPULASYON| YONTEM UU-KT

Beker ve ark. Tarkiye Kuru Kemik 22,05 cm (18,725,00 cm

aral ejénda

Oztiirk ve ark. Tarkiye Kuru Kemik 223,49 mm £ 15,52 mm
Mevcut - al &k ma]| Turkiye Kuru Kemik 21.560 cmz* 2.692 cm
¢i zel gede§y.i kkRRYhi nin daha °nce yapélan -al ékmal ar
YAZAR POPULASYON| YONTEM KRY

Cowal ve ark. Avrupa Kskel et 11,29 mm

Beker ve ar k. Tarkiye Kuru Kemik 9,9 mm

Oztiirk ve ark. Turkiye Kuru Kemik 12,0 mm

Mevcut - al &k ma]| Turkiye Kuru Kemik 1.643 cm
¢i zel ge 6. KRG dejikkeninin daha °nce yapeélan -
YAZAR POPULASYON| YONTEM KRG

Beker ve ar k. Tarkiye Kuru Kemik 14,8 mm

Ozturk ve ark. Turkiye Kuru Kemik 18,50 mm

Mevcut - al &k ma]| Turkiye Kuru Kemik 1.198 cm
¢izelge 7. KTD dejikkeninin daha °nce yapél an
YAZAR POPULASYON| YONTEM KDT

Ndou ve Schepartz Glney Afrika Kskel et 11,45+1,47 mm

Sakaue . Japonya Kskel et erkeklerde  12,0811,1

mm,

__ kadénl arda

Oztlrk ve ark. Tarkiye Kuru Kemik 11,57+1,73 mm

Mevcut - al &k ma|Turkiye Kuru Kemik 1.643 cm
¢izel ge 8. PUDA deji kkeninkardahakt@eceél ynapel dn -
YAZAR POPULASYON| YONTEM PUDA

Grechenig ve ark. ABD Kadavra 45° (19140 ar al

Rouleau ve ark. Kanada Radyolojik 57° (014U ar a

goruntu "

Beker ve ark. Tarkiye Kuru Kemik 8° (412U ar al
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Oztiirk veark. Turkiye Kuru Kemik 5,990 (1,979,43°
aral éjénda)

Mevcut - al &k ma|Turkiye Kuru Kemik 4.5°

UU, ULKT, KRY ve KDT dejikkenlerinin |iteratgeg¢r!l
l'iterat¢rl e karkél aktéréeldéjéenda daha d¢gkegk son
sonuca Grechenig ve ark. ul akméxkter .

SONUC

Proksi mak!l arl én,a tkeégiét ol ecranon keér ékl aréndan
da dirsejin stabilizasyonunu sajlayan ana ya

|l ezyonl ara kadar geni K bir spektrumda daj el

axmasénda ¢(st ekstremitede g°r¢l ebilen kérel
dirsek fonksiyonunun herhangi bir késeéetl anmse
Proksi mal ulnadya ait anat omi Kmesirgleove npegrahi bi | i 1
sonrasénda da dirsek ekl emi rehabilitasyonun
ol mayan bir kemik rekonstr¢ksiyonu, dirsekte
dejenerasyonu il e soreu-elkarfalkislaisryonl|l @aléeeanxdma ma
ol abil ecek anatomi k parametrelere ait verile
Proksi mal ulnaéya ilikkin sunulan veriler, d
Bul gul ar @&mézeéen, c e rpraa h-lad rea od neeclriaynaotn skéérr aéskd nad
anat omi k restorasyonunu el de et mel er i -0
rekonstr¢ksiyonu i -in i deal ver.i setl eri C

a-él anmal ar @énén ametkaliammpal adhejl earrléenr ivnea poridt e z |
y°nel ik veri sajl ar ken, cerrahlar i -in de al

karkél aktérmada °nem arz edecektir.

Bu sebepl e, dirsejin nor mal anat omkildei ne uy
sabitl enmesi i -in bu veriler yardém sajl aya
bilinmesinin bireyin boyunun tahmin edil mesi
ol ar ak, -al ékmamezdaki ver ol gl acénr akl améan
bil gi birikimine katkeda bulunabilir.
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A OVERVIEW OF HOW HIGH -DOSE GLUCOCORTICOIDS AFFECT THE
EQUILIBRIUM BETWEEN ANTIOXIDANTS AND OXIDANTS

Prof.Dr. Ebru BARDAk ¥ZKAN
University of ErzincanB na |l i  YORCID: Btipsa/orcid.org/000000270838771
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 ilinesses, surgeries, laboumsnd

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/brgher cortisol hormone levels in the body. This
lowers the body's resilience to iliness.

Free radicals primarily induce lipid peroxidation in unsaturated fatty acids in the membrane.
This alters the permeability and electrical charge balance of thea®lbrane, 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, isiacknowledged 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 ofuw 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 frealsactused
by high cortisol levels.

Key words: Oxi dant / Anti oxi dant Status, Hi gh Dose
Endogen Antioxidants.
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YUKSEK DOZ GLUKOKORTIKOIDLERIN ANTIOKSIDANLAR VE
OKSIDANLAR ARASINDAKI DENGEYINASIL ETKI LEDI JI NE GENEL BI

BAKI k
OZET
Stres, bir organizmanén i- dengesinin ve bg¢t
Yar al ar , bul akeéce hastal ékl ar , ameliyatlar,

kaynaklanabilir. Bu gibi durumlarda, orgama kendini stresten korumak icin 6nemli miktarda
hidrokortizona ihtiya¢ duyar.

Y¢éksek doz kortizol enjeksiyonl aré ve/veya \
ardendan antioksidan enzim konsantramsmyonl ar
artar. Bu da v¢cudun hastal ékl ara karkeé dire
Serbest radi kall er °ncelikle membrandaki do)
indgkl er . Bu da hg¢gcre zarénén ge-irgenlijini
tehlikeye sokar. Homeostazisi korunamayan hticrelerde serbest radikal tGretimi artar. Hicrenin

her hangi bir késmé serbest radikallerden zar

zarar gorar.

Bu bil gi g°z °n¢ne aléndéjénde, vegatitezobisam
kortizol dozl ar e uygul andéjénda v¢icudun dat
edi |l mektedir. Antioksidanlar bu artan serbes
Bu nedenle, -alékmamézén amacé

- YUksek kortizolda | ar énén antioksidan enzim seviyele
olmak tUizere oksidan ve antioksidan sistem Uzerindeki etkisini analiz etmek.

-Y¢ksek kortizol seviyelerinin neden ol duju
antioksidard r én pot ansiyelini dejerlendirmek.

Anahtar kelimeler: Oksidan/Antioksidan Durum, Yuksek 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 {&¢. @ver time,

stress disrupts an organism's homeostatic equilibrium, making it more vulnerable to various
threats. In other words, stress poses a biological risk to anisng's survival and webleing

(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)NMarious 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
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medications that caasecrosis, immobilisation, and nearly all forms of debilitating illnesses.
Additionally, these stressors have been found to influence the production of free radicals

(12,13).

Pathogen

injury

HPA AXxis

Anterior
Pituitary

Adrenal
Cortex

Peripheral
Tissues

In response to stress, the body rapidly releases its stores of lipids andaaidsiovarious
bodily tissues can use these stores to produce glucose and energy (refer to Figure 2 and

reference 69).

Long-term, highdose glucocorticoid injections have been linked to reduced antioxidant
concentrations and increased plasma feskcal production. These effects can weaken the
body's defences against iliness (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 ofe@nisms that protect aerobic cells from oxygen toxicity. Vitamins A, E,

C, and glutathione, as well as enzymatic defence systems such as SOBPxGSR] and CAT
enzymes, are widely accepted as effective free radical scavengers. It is important to control

their levels. (17, 18).

CONFERENCE BOOK

Hypothalamus

‘CORT

-+

Negative
feedback

Figure 1. Production

of glucocorticoids is
controlled by the HPA

axis. Activation of the
hypothalamus (in response
to the body clock, stress,
infection or injury) initiates
release of CRH, which in
turn signals to the anterior
pituitary to release ACTH,
which then signals to the
cortical layer of the adrenal
gland to release cortisol
(CORT), which can act on
peripheral tissues. Over
time, elevated circulating
cortisol feeds back to the
hypothalamus and pituitary
to block secretion of

CRH and ACTH respectively,
which inhibits further
cortisol release.

©L Matthews
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Stress /

GC

Cell death/ / . .
cycle arrest (Epi)genetic m

Tau missorting changes

Tp53 GR, BDNE CRE and so forth
T bax

1 bcl2
Neuronal/synaptic atrophy
and dysfunction

Neurcinflammation

Microglia activation
Cytokine dysregulation

T glutamate excitotoxicity R

T cytoskeletal defects

1 synaptic proteins  g¥®

1 LTP

1LTD

Figure 2. Glucocorticoid receptonediated 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 imentesponses 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 glathione (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
contol 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, thede@#+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 catecholanmmeeeptor agonists (phenylephrine

and isoproterenol). The results showed that phenylephrine, an-adpér@ergic receptor
agonist, increased endogenous SOD activity, whereas isoproterenolaaltagtargic receptor
agonist, suppressed SOD activity. Adalitally, 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 invegated, 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
GSHPx enzyme activity in adult mice. Dexamethasone (Dex) wasladdbe 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 eatrations in liver and plasma. It was
concluded that the effect of Dex on Se concentration was {&gmafic. 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 dreifer cattle (24), 1000 IU of dilpha 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
alphatocopheryl. 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 alfgtapherol in erythocytes 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 rogliit 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 stumncluded 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 Gk and CAT levels in chronic asthmatic patients treated
with beclomethasone diprapiate (26). The study found that erythrocyte CAT levels increased
while GSHPx levels decreased significantly in the 6th week. The study concluded that
glucocorticoids caused changes in antioxidant enzyme levels at treatment doses.

The study investigatedh¢ 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, SOGD, GSH
Px, and Glutathione-$ransferase enzyme levels and an increase in plasma MDA levels on
the 12th ad 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 productsP& SWh-

SOD, and Cuz+80OD activities in rat macrophages (28). The results showed that
glucocorticoids led to a decrease ind80D, GSHPx, 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 dalthmcrease in plasma lipid
peroxidation levels 48 hours after administering a high dos5 (imol Hydrocortisone
haemisuccinate sodium) of glucocorticoid to-dd&+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 indicatbattglucocorticoids reduce lipid peroxide
formation and increase antioxidant levels at treatment doses. However, at high doses, they

CONFERENCE BOOK Academy Global Publishing House 200




R (_QNFEEMQ
G

increase lipid peroxide formation and decrease antioxidant enzyme levels. In cases of vitamin
E and Se deficiency, high desof 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 eftantiof v

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 ipitdto 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 esulting 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 strgssnse (3€2).

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 ackadged 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 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 tktersimort
physiological responses to GC therapy have observed a slight increase in oxidative stress.

Constant exposure to glucocorticoids (GCs) may have reduced the nunibsacdllular
glucocorticoid and mineralocorticoid receptors (MR and GR) in the brain. This reduction could
have affected negativfieedback efficiency, which is crucial for turning off the stress response
and preventing overshooting (37,38). The balandevden MR and GR is important for
maintaining this negativieedback 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 satted. This leads to an increase in the activity of the
hypothalamiepituitary-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 panissive 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 upregudatdaantti
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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 leuntion 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 negativdeedback process, both agause and an outcome in the development of chronic
stress. Studies have shown that supplementing with antioxidants can reducedkielgmd

effects of GCs and increase lifespan, supporting this scenario (43,44). Furthermore, extended
dysregulation otissue 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 activityesdtually
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 suggesitad oxidative stress may still be
present due to the depletion of remzymatic antioxidants during the stress response, the
biochemical activity of noenzymatic compounds produced before the activation of negative
feedback, and the potential diversiohenergy required for antioxidant enzyme synthesis to
other essential functions in enetlypited individuals (46).

The liver showed the secotargest effect size. Despite its high antioxidant content (47), the
liver is the primary peripheral target tigsfor 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. Thetudy 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 eféscivere
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 th&%®4of 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 giamahis 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 supplettheory 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 glucocticoid, 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 inttluals were more vulnerable to oxidative stress induced by GCs.
The larger effect size observed in young animals may be attributed to their distinct HPA
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responsiveness compared to adults (53, 54), selective mortality that eliminates those
susceptible to xidative stress, low antioxidant capacity, and high production of free radicals
in response to growtrelated metabolic demands (55). Therefore, a mechanistic framework
that can help explain the lofgsting impacts of prenatal environment on adult phgreoand
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 becauseepsrted by Pefire€ampo 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
simplyreflect low interspecific variability among the three bird species, three mammal species,
and one reptile study that were included in the raetysis. These taxonomic biases highlight
the need to study a larger number of taxa to gain a more comprehemdarstanding of the
relationship between GCs and oxidative stress.
Overall, these results suggest that-t@@uced oxidative stress may contribute to the increased
risk of disease and reduced Darwinian fithess 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 mitoahand
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 mxidant consequences of persistently elevated GC
levels through physiological and metabolic alterations. Heat shock proteins, which eliminate
proteins harmed by ROS, are expressed more when caloriesstaieted (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). Furthermoreloda 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 | (64). Additionally, it has been found to increase the expression
of neurotrophic factorsithe brain, which support the survival of hippocampal neurons (65).
In addition, providing GCs to rats on a calemstricted 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 calorieestricted rats that do not receive GC supplements (67).

CONCLUSION

The research indicates that GCs can induce oxidative stress in varioustisifiesent levels.

The brain is the most vulnerable target to damage. Furthermore, GCs can caase ag&
specific patterns that may significantly affect the relationship between redox physiology and
HPA axis responsiveness. Finally, prolonged tresit with GCs can increase oxidative stress.
However, further experimental studies are required to address these issues.
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G¢negmegzde s e b r-ok d | de -ev r s ol up 0
Sernfl ama S stem evde bakém h zmet nde g°r e
zl eyen, kodl anmék ve standartl akt ér el mex |
b reyler n bakém plané s stem n n blukbakeae&kr
a-ésé sajlamakta ve ver |l er n kayet alténa
s stem n kull anémé hemk rel Kk wuygul amal ar én
hemk r el k ej] t m nde ve hemmakeladler ar Sonhér
hemk r el k bakéménén g¢-1¢ yanlarénén ort ay
sorunl arén -°z¢;m¢gnde fayda sajlayab | mes
bakéem h metl er nde kul |dnkegmemléme katt @ d @y led mals
hemk r el k arakteéermal aréneén arttéereéel maseéeé v
°ner | mekted r.
Anahtar Kkll med eBakém Sénéflama S stem |, Evd
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1.GKRKK

Hezl a yakl anan negfusla b rl kte artan bakeé
genel ndek he¢ekemetl er - n °neml ma | ve S
¥rge¢d2 Q@) 2EvVvde bakéeém h zmet ger ekl vV e dojrt
ma | yetler n d¢kKer mekt e, zamandan tasarruf
b reyler n y | exkme s¢reler nlerheel apdeécxr
kol ayl akt érmaktader. Evde bakém, bakém al a
mult d s pl ner ek p anlayékéyla sunulan b
gé-1 ¢ ol duju, ortak b r standasyomduwrk.t uEwd en:
h zmetl er sunumunda, b rtakeém sorunl arl a
b rey n/ hastanén °ncel k| ht ya-I|laréeneéen b
per sonel |l e bakém alan mmakepéveeyakenl| &r 4
yakanan sorunl ardan bazél aréder. Bunl arén vy,
tedav ve bakém planéna karké g°sterd ] d r
b r bakem kal tegekéanlaayakamanv amnoé&luamar dand
Sol maz ve Altay, 2019) . Evde bakém h zmet

s¢r ekl (T -eren kal te standartlare ger e’
ortak bé m ©°ynaeknh akakémaktader . Bu bajl amda h
kull anél maseé h zmet sunumunda °neml kat k
s stemler n n kull anémé hemk r el k bakém sg¢
bakéméendanr defwdd bakémda kull anél an NANDA,
ol mak ¢zere b r-ok hemk rel k sénéfl ama s s

S stem (CCC)6 de evde bakémé daha y hal e
s stember dden(Kskender ve Kaplan, 2019; Sab
Bakém Sénéflama S stem |, kull aném al anl ar e,
kull anél arak yapél mék arakteérma sonu-1lar éneén

2 KLKNKK BAKIMLAMA SKSTEMK NEDKR?

K n k Bakem Sénéflama S stem ; 1991 yel ende
Sajl ék Bakémé Sénéflama S stem (HHCC) 0 ol ¢
gel Kt r | mes nde t emenl bolraeryake re vnd e shaa klé&nk hb.
ve bakem sonu-I|laréné dejerlend rmek ama-1I|anm
°J es bul unmaktayken g¢ncel vers yonunda b r
Senéfl ama S sétrem Kladné nké BaalkménxktSénéfl ama S s
s stemler nde hemk r el k uygul amal arénée belg
b r -er-eved r. Bu s stem hemk r1 el k s¢érec
kaydet meyr elvek hbearkkE ménéen sonu-1|laréné dejerle
bu s stem, b reyler n bakéeménén sénéfl anmasé
ed |l en ver | er n kayeéetlarénén tutul maseénda,
rehberl er n olukturul masénda kull anél makt ade®e
mes | ek e] t m amacéyla da devaml él éj éeneée sg¢r
1.0, 2.0 ve 2.5 vers yonl ar & -mev cFuatrtsu-ra., VRar
Kspanyol ca, Sl ovence, Te¢r k-e, Ktalyanca ve

CONFERENCE BOOK Academy Global Publishing House 210



https://onlinelibrary.wiley.com/doi/full/10.1111/1467-9566.13650#shil13650-bib-0040

R (_QNFEEMQ

2012; Zef rro ve ark., 2021) . K n k Bakeéem
yél énda yapeéel méxkt é ( Ror.k maz Asl an ve Em
2.Kl. n k Bakém Sénéeflama S stem n n B | eken
K n k Bakém Séeénéeflama S stem (CCC) wvers
tanéesé 201 hemk r el k m¢gdahal es | 3 bekl
ol ukmaktadem. SkinérdllmBals stem Vers yon 2.
Vers yon 2.0"én g¢ncellemes d r (¢ zel ge
bakem ©°jJeler n -eren d°rt sajl ek bakeéem
allasmmr dan her b r far kl é bakem °jJ eler nden
alanl arda toplam 21 bakém °j]es al fabet k
sajl ek bakem alané f =zyol oj k newplsak®| bakk £}
-ermekted r. Bakém °jeler , hasta bakéméne
sunmakt a vV e bakém wver | er n n el ektron
sajl amaktadér (Saba, 2012).
¢ zelge 1. KI n keBak¥er Séyemnl am@d HesVers yon
Vers yon 2.0 Vers yon 2.5
- 182 Hemk r el Kk - 176 Hemk r el k
alt kategor ) alt kategor )
- 792 Hemk r el kK N - 804 Hemk r el k N
o 198 Hemk r el o 201 Hemk r el
(726s ana, 1 (776s ana, 1
o4 Eylem T p o4 Eylem T p
M¢dahal es X M¢dahal es X)
- 546 Hemk r el Kk - 528 Hemk r el k
Bel riey ¢ s X Bel riey ¢ s X
(Korkmaz Aslan ve Em rojl u, 201 2; Saba, 2012) .
Kl n k Bakem Séeneéefl ama S stem 6nde - éncg¢
m¢dahal el er ol ukt ur malktt adat eg®ro6 éolamak vegze
hemk r el k tanésé bulunmaktadeéer. Hemk r el Kk
t ems | et mekted r. nGel Kme o, Astab | ze e
bel rliey ¢ ler kukl|lsasoelaeauakl|l 628ethelmmekteéed r.
S stem |, 77 06s ana m¢gdahale kavr améne, 1246,
etmek ¢zere toplam 201 temel hemk rel k m¢da
b r hemkséa@mred Ekonwma& ul aktérmaya y°nel k yaj
et mekted r. Bu s stemde temel hemk r el K my¢
t ¢ré¢nden b r yle b rlext r |l erek yen b r I
m¢dahal dlogorl am 804 hemk r el k m¢dahal es ey
CONFERENCE BOOK Academy Global Publishing House 211




R (_QNFEEMQ
G

bel rliey ¢ | er Kl n Kk Bakém Sénéfl ama S s
Adejerl end rme/ zI| emeo, ibakeémo, Afej t mo v
Eyl em ,t ¢dralhear sonrasénda sonu-1|ar é, K yékeény
kull anélab | ecek kodl ar |l a her t emel hemk |
tanémlamaktadeéer (Saba, 2012).
D°rd¢nc¢ sev ye ayné zamandaS52F 6hémumkr elel k ks
saj |l amak - N kull anél an sonu- bel rl ey <c
ger-ekl eken sonu-1lar ol arak ayrél maktader. (
bel ri enmekte ve fdfgel Kmes ®, K dlslt arbd ¢ k fad dnea
G r K mler uygulandéktan sonr a se ger -ekl ek
ve Ak°t¢l ekt 0 kKellernde r fhaedex a@dk !l rke ktaende sre.
b rlexkt r | kpasénmnu{lSabaér l0mha) .
Klinik Bakim Siniflama Sisteminin Yapisi (Versiyon 2.5)
4 Saglik Bakim Alani
(Fizyolojik, Psikolojik, Fonksiyonel, Saghik Davranslars)
21 Bakim Ogesi
528 Hemsirelik Sonucu 804 -I'{emsueyk
3 Sonug Belirleyicisi x 176 Mu_dahaleSI Lo
Hemsirelik Tans1 4 Eylem Tlp} x 201 Hemslrehk
(60°1 ana, 116°s1 alt kategori) Miidahalesi
(777si ana, 124°1 alt kategori)
G°rsel 1. Kl n k Bakém Sénéeflama S ste
2.K=I. n k Bakém Sénéeflama S stem 6n n Evde B
Bakl angé-ta Evde Sajlék H zmetl er Séneéefl an
Bakem Sénéfl&mygn&kilsae@am tahm n etmek ve son
senéfl andér maya y°nel Kk b r y°ntem gel «kt
G¢engmgzde Ku ank vers yonu (Vers yon 2.5)
ed I mekted r. IKaman Sk sBaekm® m eSy&dreéfbakém h 2z met
h zmet n n ver | d ] t¢em alanl arda kull aneéel
g°rev alan hemk reler - n hemk rel k s¢rec
-er-eve gaf .l anmBaukt a8 stem bakém al an b reyl
ol ukturul masénda sajl ék -alékanl aré araseénda
altéena al énmaseéneé daha s stemat Kk hal e get
S stemkdmom &l eer tabanéna uygun ol arak ha
kaneta dayal é ol maséné g¢-1lend rmekted r. Bu
er K m ve ver |l er n anal z n kol akbkBeakt érn
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h zmet nde Kkull anmak, kaynakl arén ver ml k
s¢rec ne yardemceée ol maktadéer (Feng ve Chang,

K n k Bakém Sénéflama S stem 6n n evde bak
m¢dahal e- var s8méan el ektron k ortamda Kl ener
kayded |l en ver |l er n bakémén sonu-1|laréna ka
Hemk rel k s¢rec n n tak p ed |l eb | meésta - n
dayal e wuygulama protokoll er n kull anarak b
Kl enmes n anal z ed | mes n Ve el de ed

kel maktadér (Park ve Cho, 2023; Saba, 2012).

Bunl arén yané méfhakKh B EtBmkéegmh8mk r el k me
de dah | ol mak ¢zere hemk rel k uygul amal ar é
tem ortamlarda kullanélab | mekted r. Evde b
y°net mseé¢ fFaydalvar é, hemk r el k bakémeée soni
ol masenée sajl amakteéer. Kaynakl ar én, K yeéken
h zmet etmekted r. Ayréca hastanén ac | yet
y°net msel s¢rece katkéeda bulunmaktadér (Sab
KI' n k Bakém Sénéflama S stem ger ekl z
hemk r el k bakem planlarénén belgel enmes

kull anélab | Bakémd SEnéeKlamak S stem hemk re
hastal ék duruml ar é, n¢gfus gruplaré ve bakenmn
bakéem planlaréné ve gel Kt r I m kK bakém pro
zamanda klerstek mekan zmal aréné gel kKt r mek
S stem n kull anél maseé hemk r el k bakeémeée

dejerlend r I mes n , bakéma y°nel k rehberl e
hemkk rlell g s n l erl et mey m¢e mk¢egn kél makt ad
K n k Bakéem Sénéflama S stem |, profesyonel
hemk r el k s¢rec non alte standar déneén t ame
standarde we (-Aamme-re \keasnh Hemk reler B rl | , 2
programlaréneée desteklemen n yané séra hemk
amaceyla hemk rel k ej] t m nde de kull aneéel ma
veyatandartl aktéer él méex hemk rel Kk uygul amal
araktéermasénda, temel olarak bu s stem kull a
°Jrenc s n n tez -aléekmalarénda KKulnl &n Bakar
devam etmekte ol duju g°r¢l mekted r. Bu s st

y°ntemler nde faydal é ol duju savunul makt ad
araktermacél ar da hastal ékl ama& ®&d -rmegr, otkakymla

vV e mal yetler n bel rieyeb | mek amaceyl a
kull anmaktadeérl ar (Korkmaz Aslan ve Em rojlu
2.K381. n k Bakém Sénéflama S stem Kul |l anél ar
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Park ve Chod@agmey- ad erkemadse: , K| n k Bakeém Séneé
kull anma durumlaré ve hasta deney m yl e I K
basamak h zmet veren 217 hastanede ger-ekl e
kayéetl avemén dmme umu, standart term nol o]j r
kull anémée/yaygénl akt é&r él maséna Il kk n sonu
maddeden olukan b r anket wuygul anméxkteéer. Ha
s steml ek d¢e¢zgy#tese ben msem Kk ol maséndan dol a
farkéndal eéjénén fazla olduju bulunmuxkxtur. A
s stem n kull anémé konusunda ger kal dekl ar
Bak®8emnéfl ama S stem farkéndal é]J énén ol umlu
(Park ve Cho, 2023) . Korkmaz Aslan ve Em r o]
T¢rk-eye -ev r s n n yapéldéjée ve nhaubz ulr ervl njd
dejerlend r | d J -al éekmada bu s stem n yacxl
Asl an ve Em rojlu, 2012).

He dar zadeh ve arkadakl arénén Kran'da el ekt
kal é-tesé-nel emée k& ~»séama&-| apamn é -- al ékmasénda

kayded | mes nde ki n k bakém sénéflandeéer ma
hemk re katél mék ol up, Kl n k Bakéem Sénefl ar
ver |l er krmgétl akknnyazelée standartlara wuyum
ol duj u, en eks ks z kaydeén | a- kayet dur ut
bulunmuktur. ¢alékma sonucunda, s stem n kul
kal ndke anlamlée b r fark olduju tesp t ed I m
Yang ve arkadakl|l arénéen 2021 yeéleéenda dah | vy
ger-eklexkt rd kler -al exmada, K n k Bakeéenm
sofnluar |l e ger-ek sonu-I|lar araséndak I K Kk
332,840 hasta kayeét ver s dejerl end rmeye a
sonucunda ger-ek sonu-1ar | e Dbte kslte nkesne | h eonk
anlamlée b r I K K ol duju Wgetiglembrut gr v ey avhe
-al ekxmasénda s e, Kl n k Bakém Séneéeflama S
bel gel enmes ne kat ke sajl adej e kezl t ibmakeag
kol ayl akt ér él maséna yardéemcé ol duju bel rt |
3.SONU¢ VE ¥NERKLER

Evde bakémda be¢et egncegl b r yakl akéml a hast :
standard ze ed | m kK tanéllamak teaerda-rl.arBaftna Kk
hemk r el k term nol oj S n kull anar ak uy gu
s stemlerden b r ol an KI n k Bakem Sénéefl al
kull anélan s stemlerden nb kr Blakeénf Pagrke fvlea mah
bakéménen el ektron k ol arak bel gel enmes n k
b reylerde kullanéeméeyla hemk r el k bakeméene
araséenda ortak kehametdn |1daogylad ket ugParcea égr, b r b a
kull anél maséne sajl ayacaj é °ng°r ¢l mekted r.
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hemk r el k uygul amal ar énda, hemk r el Kk y°net
hemk r el k armnadKtagrdmals®ag d mdna k t Aydeeaen ,( TuBan ve

kapsamda K n k Bakém Sénéfl ama S stem 6n
kull anéménén artteérél maséneéen, hemk r el k balk
evde bwkemdan b r-ok sorunun -°z¢:;m¢nde fayd
konuyl a l g | hemk r el k -al é@ékmal arénén sa
grupl ar é |l e -al ékélmasé °ner | mekted r.
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DEMKR EKSKKLKJK ANEMKSK VE ¥NLENMESKNE KLKEK

MEHMET DOJAN
Sivas Cumhuriyet Universitesi ID009000002346273
MUKADDER MOLLAOJLU
Sivas Cumhuriyet Universitesi ORCID ID: 06000292643059

ABSTRACT

Iron deficiency anemia is the most common type of anemia in the world. It is especially
prevalent in underdeveloped and developing countries. pféealence 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 assaded 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 slirmacous 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 soci®conomic status, women witaxcessive 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 absorptiodisorders 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 aneboarg roles of healthcare professionals
come tothe 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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OZET

Demir eksi klifji anemisi, d¢nyada en yaygeéen ¢
gel i kmekte ol an ¢l kel ehraccd ay #@kge&m . olBar gk kgd re,
anemisinin g°r¢l mesi; sl kenin kel teor g, e konc
Pl kki | ol arak dejerlendiril mektedir. Her vy
ol an demir eksi kdliiyjeit | enedneimi rin yetersiz al
hastal ékl aréena bajlé demirin yetersiz emilim
ile 11 ikkild@ ol abil mektedir. Demir, veicecudunm
dokulaé n yeter |l i d¢zeyde oksijenl enebil mesi [
eksiklijine bajlé olarak hemoglobin ¢retilen
g°re belirlenmik sénéerén altena | nongentuk, sebet
efor dispnesi, deri ve mukozada solukluk gibi belytu | gul ar ortaya -ékabil
kalp yetmezlij.i gi bi °neml . hastal ékl ara ze
sayeésée, dojum sayeée=skenomibdized enk amlinanlear,, sak§ro
kanamasé ol an kadénl ar , kroni k sajl ék sorunt
riskiIi grupl ardeéer Ri sk altéenda olan bireyl
besinle yeterl:i demuk!| wkleaarm@a s §a dmi ldienmi b I
kanamal ar én kontrol alténda tutul masé, bes
kontrol ¢ gi bi yakl akéeml ar °nemlidir. Demir
-al ékanl aréneén ejiitiendiwea dvaen éxkankaenr évke,r itce d arvo
Bu bajl amda -al eékma, demir eksi klijine baj
yakl akémlareée | iterat¢r tarama y°ntemiyle inc

Anahtar kelimeler: Demi r ek si kIl i ] iklainjeimi an e miDeimi mi sk sfi
eksi kIl ifji anemi sinden korunma.

1. GKRKEk

Anemi , kandaki hemogl obin d¢zeyinin, buna be
yaka ve cinsiyete g°re belirlenmik stoalmak s
ol abil ecej i gi bi her hangi bir hastal éja bajl
Demir eksi kIl ifjJi anemi si |, demirin diyetle yer
bajl e kaybe ile ilgil.@i ol an anemidimasé&ritr
sebebiyl e kandaki oksijen t ak é&ma kapasites
Eritrositler hi pokromi k ve mikrositoz (keérm
yapedadeéer . Yaka ve cinsiyete g°r gasydrerjum Ki K1 i
yetikkin kadénlarda 12 gr/dl onin, yetikkin e
¥rge¢te taraféendan alemi olarak tanémlanméxt é
Téem degnyada ol duk-a yaygeéendeér . D¢nyada gor ¢l
anemisib duj u belirtil mektedir Orta ve Bate Af
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besl enme eksi kil
Asyaodda yakl akeée
gere¢ldej e b¥Iir

ijine bajl®®volupadkaeyakéhkgkr
k %65, G¢é¢ney Asyabdbda wdakl ak ék
til mektedir.

D¢nyada anemi prevel anseéeé, D¢nya Sajl ek ¥rgge
yakl akék D¥%2ndy,a9 ondegufrusunun yakl akéek ol arak 500C¢C
anemi si bul unmaktadeéer . y®éderdeksekl| gPr ¢ hmehnt

hal k sajl éjée “*8orunu ol maktadeéer .

Demir eksikliji anemisi artmék demir gereksi
bajl é& olarak gelikir. Aneminin nedenleri aka
CizelgelDemir Eksi kliji® Anemisi Etiyoloji
Art méek D Art mék Demir Yetersiz De
Gereksinimi
1 Emziren 1 Menorajisi olan ve adet doner 1 Besinsel (Vejetaryet
anneler dékéenda wvajin besl enenl e
1 Gebe olan kadenl ar T Emilim boz
kadeéenl a T Kntrauterin K¢ hastalar (Aklorhidrisi
T Gel i kme I Gastrointestinal sistem olan bireyler, Mide
-ajéenda hast al ek |Oaefaj, ¢ cerrahisi, Pika, colya
cocuklar 6zofagus varisleri, Pfaptik_ hastal ar @)
i1 sere bajl é& ¢ . . :
kanama, Knfl alf I Demir, Bove folik asit
hastal éj e, Her iceren besinlerir]
bireyler) yeterince
1 Mide ve kolon kanserleri, tiketilmemesi

Herediter anjiyodisiazi,

T i riner sistem
(KBY)

1 Kronik kan veren bireyler
(dondrler)

1 Péht él akma b (
ki kil er

Demir, eritrositlerin Uretilebilmesi i¢in zorunlu bir elementtir. Hemoglobinin iskelet molekili

ol an hem sentezinin olabil mesi I -1 n60gbe&r ek | i
hemogl obine bajleder. Bu y¢zden genl ¢k ol ar a
al énan demirin emilebil mesi i -in bajlé bul ul
alénan demirin ¢-te birindem gzméa &mislnmeydea nh
Emil i mim i -1in mi dedeki asit ort ame vV e C vi

Besinlerle viicudumuza giren Fe +++ formunda olan demir, midemizde C vitamini, mide asidi
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olan hidroklorik asit ve proteinlerin rediktor etkisiyle++ (ferro) haline gelir. Bu sayede

demirin emil i mi kol ayl akér ve emilimi sajl an
ge-er ve transferrin ile birlexkir. Transferr
birl eken demint,ezh emrdaeg lkoublilnangd mak i -in kemi

seviyesinde fazla artéek oldujunda demirin
h¢crelerd depol aneér .

Demir Eksikliji Anemisinin Belirti ve Bul gul

¢ok il erl enmeknsiikk | dpmi ranemi si semptom g°st el
evrelerinde akajéedaki semptomlar g°r ¢l meye b

Bak AjJjréseé,

Dispne,

Halsizlik, yorgunluk,

Kktahsézl ék

Efor dispnesi,

Ciltte ve mukozada solukluk,

Takipne,

Taki kardi ,

Anjina pektoris,

Klleeryen Evrelerde Kalp Yetmezl ifji gi bi bel
Ayréca toprak, Kil buz Ve k ©] et gi bi ma d
belirtilerdir>Gebel erde erken dojum ve fetal geli kKi mc
blyime e gel i kmede dur aksama, huzursuzl uk, u
go6zlenebilirt?

=4 =4 =4 4 -4 4 5 98 2 -9

Demir EksiklijJi Anemisinde Taneée
Hastadan detaylé °yk¢ ile aktivite toleranse
dejerlendirilir. Kanda;

1 Hemoglobin, Henotokrit,
1 MCHC, MCV,

T Serum Demir, Ferritin, Transferrin d¢zeyl
Hemogl obin d¢zeyl <8 g/ dL I se sempt oml ar g
muayenes:i yapel ér . Gaitada gi zl i kan bakél ér
yapel er .

Demir Eksi klifji Anemi sinde Tedavi
Tedavinin amacé, demir eksi klijini gi derer
kal dér makt ér . Bu sebeple demir eksiklijine n

pl ané hazeérlanmaheeeirn &emied i Kkhei yacé artara
olan demir replasman tedavisiyle, demir yoninden zengin besinlerin diyete eklenmesiyle
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d¢ezeltilebilir., Ancak gebeli k déekendaki ane
gerekir. Gastrait est i nal sistemde ol an kanamal ara baj
kan, endoskopi, kolonoskopi,-Xay t aramasé yapeél mal édeéer . So
hazéerl anér .

Demir replasman tedavi siDammafaadd emer phaghéréaPi
icin anemiye neden olan durum tedavi edilmeli fakat bittin hastalar anemi dizelmesi ve demir
depolarénén dol masé Demidemksi kedpavi aneml mi

tedavisinde ferroz (Fe+2) ve ferrik (Fe+3) olafak i f ar kl & demir YHil eki
Fe+2 ol an bilexikler Il nce bajérsaktan daha
azder . Demir il a-1larénén a- karnéna al eénmas:¢
Ki kOyetl est deillliacé& segemakl e veya yemekten sor
al énmasé durumunda demirin emilimi yareée yarée
G¢nde 3 kez 200 mg al énan ferr°z s¢l fat al én
fumarat ve ferroz glukonatda demirk si k1 i i tedaviisinde °nerilm
Hemogl obin dejerindeki arték yaklakeék 14 gt
d°nd¢kten sonra demir depol arénén nor mal d ¢ z
kull anél masé gerdalivi si ylOe alyamd@&tmi al énamamasé
nedeninin varl éj é, gastrointestinal sistemd

dojruluju a-éséndan hasta yeniden dejerl endi

Hastada malabsorpsiyon varsa, intravendz veya intrartargkdaviye gegilir. Hastada alerjik
reaksiyon gel i kme dur umu nedeniyl e deneme
yoninden 30 dakika gozlemlenmelidir.

Demir Eksi kliji Anemisinde Korunma

Demir eksi kIl ijJi anemisinin yoarywgremakolimaismi es]
pl anl amasé yapél maléedér. ¥zellikle gebe ve
°nl emler her ge-en g¢n °nem kazanmaktader . Y
T Kérméze etl er,

T K¢mes hayvanlaré ve °zellikle hindi,

T Bal ék, deni z ¢renleri,

T Yexki | sebzel er,

1 Pekmez,

T Kuruyemikl er,

1 Baklagiller,

1 Meyvelerin tiketilmesi onerilir.

Demir emil i mini arttéran besinler ve C vitan
S¢t -ocuklaré i1k 6 ay sadece anne s¢teyloe
demirkat kél &€ mamal ar il e besl enmesi dest ekl enme
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ve sindiri mi kolay demir y°n¢gnden zengin be:
birlikte anne sitiine devam edilmelidir.

Gastrointest i naltlseratif kelit, ézofagis avarisles,| pépkikl User @.s.) (Olan

riskiIi bireylerin, hemogl obin dejeri ° 1 - ¢ mg,
gi zl i kan bakél maseée gi bi uygul amal aré d¢gzenl
Riskli grupta olan kroi k b°brek yetmezl if]i hastal ar énén
yapéménén azal maséna bajl e olarak gelikebil e
testlerine bakél masé, gerektijinde destek te
Riskli bireyle e dengel i besl enmel eri i -in geda se-.|
da séké vejeteryan diyet. uygul ayan hastal a
alteéendaki bireylere bu ama-1lara y°nelik ol ar
2. SONUC
Yukar eélel i rtil di7ji czere demir eksi kIl ifji a
ver meyebilir. D¢nyadda bir-ok kikide demirtr
bakl arda -o0oju Kki«ki taraféendan ©°nemsenmese d
hat al ékl arl a karkél akma ol asél é&jé da artacal
yeterli ve dengel. besl enme, d¢zenli aral ekl
altéena al énmaseé ©°neml. yakl akeéejmlak deal e Kamlu:
ejitim ve danékmanl éek rol ¢ vazge-ilmezdir.
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ABSTRACT

With the increasing elderly population in the world and in Turkey, the interesttirettiment

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 yeard over are gaining importance.

Many of these studies aim to ensure a high level ofcsef competence in elderly individuals,

to ensure that the elderly are as independent as possible in maintaining their own needs, to
maintain their activities of dailliving 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 continstheir liv
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 mineraditge 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 qualityliief 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 andeoshalacia, 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
osteomalaciaglderly 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 totghevdisease 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 suppbiniealth 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 osteoraaila in the elderly based on current literature.

Keywords: Osteoporosis, Osteomalacia, Old Age
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D¢nyada ve T¢grkiyedde yakl é popeél asyonun gid
°neml i sajl ek sorunl ar énémn ttmakawaid évre brakd rad n
bakémén temel amacé yakam kalitesinin artteéer
insanl arén yakam kalitelerini artter mak -
-al ekxmal arén bir-9¢k garégddi teybakée ygker
olabildijince yakl élarén kendi gereksinimler
d¢zeyde genl ¢k yakam aktivitelerini s¢rderm
sajl amayé amaBJ a-nalk&kandaélrar da ayr éca yakl él ar ¢
hastal ékl ar hakkénda yeterli Dbilgi sahibi ol
hastal ekl ar én etkilerinden korunmada yapeéelr
ettirmel eri ama-|l anmaktadeéer . ¥zelli kle yaxkl.
osteoporoz ve osteomal azi yaxkl el arda yaygeén
yojunl uj u, kemi k yapeménén azal épn kaeamékéwge
bozul maseé vV e kemi kl er deki kereéek riskinde z
mi neralizasyonunda bozukl ukl a karakterize os
oranda d¢gkegrdeg] ¢ bilinmekt edi okinlerYmavwtaménl ar d a
dekekl ¢7 ¢, sarkopeni , besl enme de]j tiskelek| i | er
si st emi czerinde etkili faktorler araséndadeée
sonu-1|lanabil en ©° ne mmiolabosteoparoa & losteomakza tpdavisinde pr o
kereklarén °nlenmesi ve mevcut korunma y°nte
osteoporoz ve osteomalaziye bajlée geliken ke
evresi nde bhaakieéemag enhuehbtid-mekte ve °1 ¢m riskiyl e
sebeple hastal ék hakkénda ©bil gi sahi bi ol u
yakl él ekl a birlikte ne gibi belirtiler g° st
gerek i ] i ve al énmaseé gereken °nlemleri °ne -
hakkénda bil gi sahi bi ol unmasénén morbidite
bilinmektedir. ¥zellikle yakl e bireylcearde keé
(D vitamini ve kalsiyum al émée, d¢zenli ve bi
profesyonellerinin ve ailenin de destejiyl e
bajl amda -al ek ma, g¢encel | iebperozave gsteomalazlyigi s i n
dejerl endirmeyi ama-|l amaktadeéer.

Anahtar Kelimeler: Ost eopor oz, Osteomal azi, Yaxkl él ék
1. GKRKk

Osteoporoz, kemijin mineral yapésénda azalmn
destejinde azal mayhat eerablkarakéeeekze)] skhenadl
hast at®»>j eyy&da artan n¢gfusta, yakl é popel asyc
i -in kéreéek riski b%>y¢k tehdit olukturmaktade
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Osteoporoz, d¢nyada ve ¢l kempkzdm gaygenééeppe
osteoporozdan etkilenen yakl!l & UkkdmizdeyTurkiyay é s &
nin yapmék ol duju -al &km:
Vv

Osteoporoz Derneji 6
%50, osteoporoz prevekl abnislédiirsiel nyiakktliark.e kA y% &E2c5i
kal -a kéeréjé oranéneén 4diderek arttéjée vurgul

Osteoporoz d¢nyada yelda yaklakek ol arak 9 n
fazla kérék Avrupado da®"Gsepao 8 maydangegiek e

semptom keéer ékteéer. Kérék insidansénda <cinsiy
yé¢ksek risk altéendadér. ¥zellikle 50 yakénda
ri skin yaklakék i ki katé ol maktadeéer.

Osteoporozun Risk Faktorleri

Osteoporozda;

T Post menopozal d°nemde ol mak (°strojen hor
T Kemi k yojunlujunun d¢k¢k ol mase

1T Sék sék d¢kme yakayan bireyler

T Erken menopoza girmek veya cerrahi il e me
T Erkeklerde d¢ke¢gk testosteron seviyesine s
1T Kal siyumdan zengin besinlerin yeterl:]| t ¢k
T Kadénlarda yeme davranék bozuk) uyjamual rias
(nor mal hor mon dengesi bozulur ve bu duru
T ¢ocukluktan itibaren hareketlilijin az ol
1T Ailede osteoporozu ol an bireylerin bulunn
1 D vitamini yetersiz i ] i (diyette yetersiz aléemé ve
kalmamak)

T K¢eg-¢k bir darbe veya d¢egkme sonraseénda ken
T Al kol teketi | mesi (Al kol , kemi k h¢gcreler
hor mon met ab ol uklaZramede®aiud)a b oz ukl

1T Zzayéf iskelet yapéséna sahip ol mak

1T 55 yak ve ¢zerinde ol mak

T Sigara kull anéeménén ol maseée

(Sigar a, kal s
d°n¢kemeneg azalteér vV e kadénl arda ©°stroje
yojunl uZfadnmians éana neden ol ur .)
T Ve¢cut ajérl éeéjénén normal den az ol masé (Be
T Hipertiroidizm, hi perparatiroidizm, - %] vya
varl ejée risk faktorleri araséndadeéer.
Osteoporozda Séenefl andér ma

Ogeoporoz tip 1 ve tip 2 olmak tzere iki grupta incelenmektedir;
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Tip 1 Osteoporoz: Genel olarak 50 yak ve

Post menopozal osteoporoz olarak da bilinir.
ile birli kKtak |l la&z | a¥msmayg en hor monunun eksiKk
ol ur . Buna bajlée olarak da artmék osteokl :
primer olarak trabekg¢l er kemi k etkilenir.
ol masé wmedéeerbyhbheve °n kol kéréklaréyla ort
Tip 2 Osteoporoz: Osteobl ast sayeéeseéendaki
(s¢ngerimsi) kemijin kaybé s°z konusudur.
gor ¢l ¢r. Tibianén pemibksimaynk ésenépelhwimetr e sk

Osteoporozun Patogenezi

¢ocukluk ve ergenlikte g°r¢len kemi k yapém
kemi k k¢t esi artekéna yol a-ar . En ¢st 2
sormr a, kemi k yapém ve yékém oranlaré denge
kadénl arda yaklanmayl a ve kadeénlarda bunun
Sonucunda da kemi k miner al yojunluju, k e mi
bak¥P4r .

Kemi k s¢rekl i ol arak yapem ve yéekeém ol ayl &
osteokl ast, osteobl ast vV e osteositin ol ar
me¢ mke¢endgr . Kemi k yekéeménda, osteoklastl ar
dokusu -ékareéeler. Daha sonra kemik yapeéece
dokusu ile doldurmak icin bdlgeye yonlendirilBu sire¢ surekli olarak iskelet boyunca
meydana gelir ve nor mal kemi k g¢ceg 0-1in
fonksiyonl ar é bir d¢zen i -erisinde, uy uml
mekanosens®°r g°revi gere¢rl er. Kendi aral ar

iletikim ajlaré sayesinde Kemik yapém ve vy

Kmmy¢ n si stiekn WNecrkdmr i araséndaki et ki | ek
h¢e¢crelerinden -exitli infl amatuar sitokin
kemi k h¢crelerinin aktivited®Mirzelalritkélreepy a
bireylerde diyettey et er si z Ca al éme, yakl él ék veya
emiliminin bozul masé ve D vitamini eksi kIl i

dokuda kayép olukmdavénamiedean noldabialkiémdaki
alténande kRT,H ¢seviyelerinin artmaséna neden
hedefin bu seviye veya daha®y¢ksek ol maseée

Osteoporozun Belirti ve Bulgul ar é
Erken d°nemlerde kéreéek olukana kadar belir:
Osteoporozun belirti ve bulgularé arasénda;

T Kemi k ajrel ar é
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Kemi kl erde kol ay kér el ma

Boyda keésal ma

Kskelet deformiteler.i

Sért ve belde ajreée

1 Sertta kamburl &k ma yer al maktader.
Osteoporozda Tane

= =4 =4 A

Hastadan ayréntel e °ykfgi alllenmasyenve vwame lal
Osteoporoza yol a-masé muht emel ri sk fak
serum Ca, fosfor, D vitamini, TSH d¢zeyi
tané y°ntemi O6dual energyekKiréaul Aheeéelf priaé
kemi k mineral vyojunl Budkiane gskeMY) bakeél masé

T Kemi k miner al yojJ unl ul] usmtuann doarrtta | saaramad e
iczerinde ol masé nor mal ,

T -lile-2, 5 arasénda ol masé ost eomdmas(éKe mi
f 2,5 standart sapma alténda ol masé oste

Osteoporozda Tedavi

Osteoporozun tedavisinde ©°ncelikle hastal
yapéméne artterarak, kemi k vy ékktédavelene azal
yararl anél éer . Masajla kas gerginlifji gevek
°nemlidir. Hastanén kasl aréné g¢-lendirert

egzersiz yapteéreler.

G¢ k yakam aktivitel eorlianhantéanérSi @uamram

nil ¢

azaltel mal é, hastanén diyet.i dézenl enmel
besl enmesinde yer al mal edeéer . Hastal ara gg¢
verilir. Ayreéca kal siyummak biajiéeémsBkVat dmn
sajlaneéer .-2000ilgynde 1500

Kemi kl erde kérék gelikmik ise kéréja uygl
Destekleyici, farmakolojik ve nonfar makol
edilmelidir. Tedavig yanétéeée dejerlendirmek i-in ken
periyotlarla dejerlendirilmelidir.

Osteoporozdan Korunma

Yakam kalitesinin artmaséyla birlikte yacxk
yé¢zden osteoporoz yaygEnnéi gelhmil kt isra] | @3
korunma bu sebeple -0k °nem kazanméxkter.
Egzersizin sajléeklée yakam, kas kg¢tl esini
yararl e ol duju bir ger-ektir. D¢zenli ol a
gbiegzersi zl erin yapél masé ©°nerilir. Kas g

CONFERENCE BOOK Academy Global Publishing House 228




R (_QNFEEMQ
G

gi bi post¢r ve denge egzersizlerini i - er
Yiizmenin osteoporozdan korumaya etkisi yoktur.

Yapeéel acak ol an egaer s4ib5z | deak ihkaaf toaldaac ack- «kkeek
Ayréca dengel.i besl enmeye dikkat edil erel
teketil melidir. D vitamini al énmal é, gén

ka-énél mal edeér .

Yeterli miktarda Cave D vt mi n i al eénmasénén yapélan bir
azalttejeée g°sterilmicktir. S¢t créenl eri,
vitamini al énamamasé durumunda destek Vv
seviyede kemik kitlesini elde etmek tee mi k saj |l éjJ éné korumak
vitamini afemé °nemlidir.

Osteomalazi

Osteomal azi, D vitamini eksi klijine I
mi neralizasyonunda bozul ma i I*Kenklerigpl en me
dayaneéek!| dlnga] éwnal ak eamiak| erde yumukama s°z
yetikkinlerde g°r ¢l mesine osteomalazi, -o0
Osteomal azi pek -ok nedene bajl e ol arak
met ab ol ibzonrauskélnuénu d ur . Bunun yané séra fos
bozukl ujuna bajl é olarak geli«xir. D vitez¢
olabilir. D vitamininin anormal metabol i z
emi |l im bozukdakillr éég@ankreatit, Ca eksi kil
hastal ékl ar e, hi poparatroidi, fosfor e |
met abolizmasénée etkileyerek, osteomal aziy
Osteomal azi Belirti ve Bulgul ar e
Osteomal azi asemptomati k ol abileceji gibi
T Yaygén kemi k ve eklem ajréseé

1 Ydrumede guclik

T Kemi kl erde kol ay keéer él ma

T Bacakl arda eji klik

T Sert késménda ajré

T Kasl arda geliken g¢-sé¢zl ¢k

1T Sandalyeden veya oturduju yerden kal ka
1 KI een keenik deformiteleri

1 Reflekslerde azalma

1 Badi badi yurime

T Kifoz, skolyoz g°r¢l mesi gi bi belirtil
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hi pokal semi, hi pof osfatemi, al kal en
K sék go°r¢l émrfal@or atuvar bozukIl uk

(o]

Osteomal azinin Tané Y°ntemler.i

Osteomal azinin noninvaziv texkhi si hi k©ye, fi
g%z ©°n¢ne al énarak konul ur. Fizi k muayeneni
yapél masé gerebist eoPporecmanaaiymiémené yapmak
pl aneé hazeéer |l amak °nemlidir. Osteoporozda f
metabolitlerinin seviyeleri genellikle nor ma

fosfat d¢zr®yive TtHmeEwg zARAyl eri ve?®D vitamini C

Osteoporoz ve osteomal azi ayrémene yapmak v
kullanélan en °nemli parametre doubl ¥3tetras
Fizik muayenededast anén y¢&r ¢y éKeé, sandal yeden kal ke
Kekilleri, kas zayéefléeje dejerlendirilmelidi

Osteomalazide Tedavi ve Korunma

Tedavi altta yatan nedene y°neli k ol arak uyc_
ile kemiklerdekiga r € ve kasl arén g¢ceceéende °nemli O - ¢ de
Pl anl ama ve uygulamada; ©°nerilen ila-1lareéen
Ri sk alténda ol an hastalara da korunma amacé
izlenir. ¢ ¢éenkyg yéksek doz D vitamini veril mesi
yukselmesine neden olabilmektedir. Diyete Ca, D vitamini iceren besinler eklenmesi ve
gerektijinde diyetisyenle hastanén ikbirli]
onem anl atel éer . Hast ada kemi k d¢zensi zIli kl e
°neril mektedir. Kemik yéekémé ilerlemik vakal
y°ntemde kul l¥inel abil mektedir.

2. SONUC

Osteoporoz ve nmogsftesouma |l arzti € kyéarkd ébajl € ol ar ak
hastal ekt ér . Osteoporozda ve osteomal azide r
hastal ékl ar a bajl e gel i kebil ecek kompl i kas
duzenlenmesi vk or unma i - i n sajl ék profesyonell eri
kazanmdtnarn. °nl eml er i n, yakl e bireyl erde keé
bajéml él ek durumunu azaltacajé bir-ok -al éxr
0zbakém yeterlilijini sajl amal ar é&, ol abil di’
bajéeémséz ol mal ar é, en ¢st d¢zeyde genl ¢k oy
kalitelerini de¢keéermemelerinin sajl ammasé am
kéreéklareéen °nl enmesi, mevcut korunma y°nteml
osteoporoz ve osteomalazinin °nlenmesi ve bl
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kemi k °|l -¢mleri yaptéeréel masée pwgtzerbkizgyaerl

sajlanmasé °nemli yaklakémlarder. Bu s¢re-1 e
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TRADITIONAL USAGE AREAS OF Tilia tomentosaMoench (Malvaceae)SPECIES
GROWN I N ESKKKEHKR

Prof. Dr. KsmgERKARAPOTOJLU
Eski kehir Osmangazi LDA0L57801O9 t vy, ORCI D |

ABSTRACT

Tilia tomentosacommonly 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
predomhantly consumed as tea within the border :
tea is also a common theme in Eastern European and Turkish cultures, providing relaxation
and tranquility when consumed. The medicinal propertiesT.otomentosahave ber
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 addbtle sweetness to various

dishes. In conclusion, it has been determined that the ethnobotanical use of linden within the
boundaries of Eskikehir province parallels i
Keywords: MalvaceaeTilia tomentosaEthnobotany.

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 explorationTifia species reveals a rich tapestfyraditional uses

deeply rooted in human history. From its fragrant flowers to its versatile Wodiadhas played

a crucial role in herbal medicine, culinary practices, and cultural rituals for centuries. This
introduction aims to provide a glimpse irt@ diverse ethnobotanical valueTolia, shedding

light on its contributions to human wdieing and the intricate connections between
communities and this revered tree genu8][1

Tiliad s et hnobotani cal signi fi can astoricad tecols c hes
indicating its importance in ancient civilizations. Revered by the Greeks and Romians,

was associated with various deities and considered a symbol of prosperity and protection. Its
fragrant flowers were often used in religious cerei@® and to adorn sacred spaces. In
medieval EuropeTilia continued to hold symbolic importance, featuring prominently in
folklore and herbal remedies. The historical tapestryidd s use underscores
value and the deep cultural connectiarmen around its presence (4.
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One of the most noteworthy aspectsTdgfab6 s et hnobot ani cal i mportan
use in traditional medicine. The flowers, leaves, and bafkiafspecies have been employed

for their medicinal properties ass diverse cultures. Infusions and extracts made Titien

are believed to possess amtflammatory, calming, and diuretic properties. These remedies
have been traditionally used to alleviate conditions such as anxiety, insomnia, and respiratory
ailmerts. The medicinal legacy dFilia continues to be of interest to modern researchers
exploring the potential therapeutic compounds present in these trees.

Beyond its medicinal use§jlia has found a place in culinary traditions across the globe. The
fragrant and flavorful flowers ofilia 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, anelics, adding a unique and
pleasant note to various culinary creations. The culinary versatilifijliaf highlights its
integration into everyday life and its role in shaping the sensory experiences of different
cultures.

Tiiabs et hnobotani cal I mportance extends beyo
rituals and symbolism. In various societi€gia trees are planted near homes, village squares,

or sacred spaces, serving as living symbols of community, protectidnpagevity. The
fragrant flowers, often associated with love and celebration, are used in festivals, weddings,
and other ceremonies. The enduring presengdiafin cultural practices reflects the profound
connection between humanity and the naturalldyovhere the tree serves not only as a
resource but also as a source of inspiration, symbolism, and communal ide@6iy [7

2. MATERIAL AND METHODS

The materials in the research were obtained
Campus area andhte surrounding ar ea, especially Kar.
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.TTlleetomentosa.. 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. Pl ant s a mghir ®snangazie ke p
University, Faculty of Science, Department of Biology.

G¢ m¢ K | h 1 a mu Tiliatoraeintssais akspedes of lindex tree native to the Balkans

and Western Asia. Its shoots are green, and the young shoots are covered in whitedhzz, w
later sheds. The leaves are hedwdped, 580 cm long, sharedged, 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 riré®eilnner 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 acceleratesgiowth as it ages. It adapts to various soil types but thrives
best in moist and nutriemich 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/ben 2035 m (66115 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, 413 cm long, with a wide leaf stalk of 245cm. The upper side is mostly smooth green,
while the lower sidesi densely covered in white, silvery coatgethed 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 droug, 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 useetticinal
purposes, |inden has been referred to as the
dates back to ancient times.

2.1.Botanical Properties ofTilia
Taxonomy and Distribution: Tilia belongs to the family Malvaceae and encompasses about
30 species of deciduous trees and shrubs. Commonly known as linden or lifididrepecies
are widely distributed in the temperate regions of the Northern Hemisphere. The genus includes
both nativeand cultivated species, each with unique characteristics and adaptations to specific
ecological niches.
Morphology: The morphology oTilia species is characterized by hesltaped leaves that are
serrated along the margins. These leaves are arrangethtlg on the branches. The trees
produce fragrant and visually striking flowers, typically arranged in clusters or c¥iias.
flowers are known for their small, yellow to creamwlored petals and a prominent bract, giving
them a distinctive appearanc&he fruits are small, ndike 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 thaisll-drained soils. They
thrive in full to partial sunlight and can be observed in various habitats, including deciduous
forests, woodlands, and urban landscapes. Some spetidéia afe also valued as ornamental
trees, planted in parks and gardensiieir aesthetic appeal and shquleviding 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 @flia, such as the production of fragrant compounds in the flowers,
have been ofparticular 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 specis contain various chemical constituents that contribute to
their medicinal and culinary properties. The flowers, leaves, and bafidi@fare rich in
flavonoids, volatile oils, mucilage, and tannins. These compounds are believed to confer anti
inflammatoy, antioxidant, and calming effects, which form the basis for their traditional uses
in herbal medicine and teas. Researchers continue to explore the chemical compdiiten of
for potential therapeutic applications.
Ecological Role:Tilia trees play &rucial 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 mamnil&strees also contribute to soill
hedth 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 propertiesTolia provides a fondation 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 RelaxantProperties: 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 leaveRliaf are believed to possess
antispasmodic pragties, making them valuable for alleviating discomfort associated with
muscle cramps and tension. Additionallyja 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 respiratoryfilacteas andhfusions
are often consumed to soothe irritated throats and ease respiratory discomfort. The anti
inflammatory effects ofTilia may also contribute to its efficacy in managing respiratory
conditions.
Sedative and Anxiolytic Effects: The calming propertg 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 sleepilia teas ardraditionally 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
fromTilia flowers are believed to have mild digestive stimulant properties, helping to alleviate
indigestion and bloating. The calming effectddfa may also extend to the digestive system,
reducing spasms and discomfort associated with gastrointeéstionak. 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 @ilia include its use as an
antrinflammatory agent. The flogrs and leaves contain flavonoids and other bioactive
compounds with aninflammatory properties. This makeBlia a potential remedy for
conditions characterized by inflammation, such as arthritis. While more research is needed to
fully understand the nobanisms at play, traditional practitioners have utiliZdéh 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 propertieFita may contribute to its use in promoting
sweating and, consequently, lowering body temperature during febrile epiStideteas are
often consumed in traditional medicine practices as a supportive measure during bouts of fever
and other fldike symptoms.
l'tds i mport antTila lbas arech lastory  draditiowah imddieine, scientific
research is ongoing to further unstaind 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 ofTilia in Turkish Traditional Medicine
Tilia, known as Al hl amur o in Turki sh, hol ds a
with a history deeply intertwined with cultural practices. The various parts dfiliaetree,
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particularly its flowers, leaves, atark, have been utilized in diverse ways for their potential
health benefits. Here are some traditional usé&sliaf in Turkish traditional medicine:

Il hl amur ¢ayé Thelmost doemmon @rel avgdhown traditional use ofilia in
Turkish culture is the preparation and consu
flowers of Tilia are dried and steeped to make a soothing and aromatic tea. This tea is
traditionally consumed to promote relaxation, alleviate stress, rahtteé 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@rpant 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 medicindilia is considered a mild digestive aid. Ihlamur

tea is sometimes consumed after meals to support digestion, alleviate indigestion, and reduce
bloating. The gentle properties Bilia are believed to have a calming effect on the digestive
system, makingtia popular choice for digestive w4léing.

Fever Reduction:Tilia has been traditionally used as a febrifuge in Turkish culture. Ihlamur
tea i s thought to help reduce fever by prom
cooling mechanisms. It ieften consumed during periods of illness, particularly when
accompanied by fever and flike symptoms.

Calming and Stress ReliefTilia is valued in Turkish traditional medicine for its calming and
stressrelieving properties. Ihlamur tea is considerethtural 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 useTilia has been traditionally employed
externally in Turkish traditional medicine. Infusions or decoction$ilkd flowers or leaves

may be used topically as compresses or added to bathwater for their potenisalosking

effects. These applications are thought to provide relief from igkiations and promote

overall skin health.

Traditional Rituals: Tilia holds cultural significance in Turkish traditions beyond its
medicinal uses. lhlamur tea is often served during social gatherings, family events, and
hospitality rituals. The sharing @ilia tea is considered a gesture of warmth and hospitality,
reflecting its cultural importance beyond its medicinal benefits.

WhileTiiahas a rich history in Turkish tradition
with respect for cultural pictices 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 Awelhg.

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:

T Vitamin A

1 Vitamin B6

T Vitamin C

1 Vitamin P
In addition to these vitamins, linden also contains minerals sustaaganese 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 assaoaiited

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 befigal for:

Migraines (headaches)

Insomnia

Excessive bleeding

Urinary incontinence

Rheumatism

Coughs

Bronchitis

E R

Linden assists in reducing symptoms of the flu, colds, and coughs, thanks to its antispasmodic
effects. It also helps in reducing digestiystem 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 inducingweating

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 teaived 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.

=4 =4 =4 -8 -8 _9_9_°5_4°_-2

Relieves Cold and FIuSymptoms: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 StressLinden has distory 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 lindennesy help soothe an

irritated digestive system, relieving sympto

antispasmodic quality can also assist in reducing stomach cramps and potentially increasing
appetite.

Digestive Aid: Linden has spasipreverting effects, which may help alleviate digestive issues
such as stomach discomfort or excessive gas.

Regulates Blood Pressuretinden tea may assist in lowering blood pressure. While it is not

a cure for heart disease, its calming effect on the nervotsnsysan 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,
containng 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 SystemLinden tea helps reduce fever, sagp immune system
strength against common colds and the flu through itsiffdmmatory 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 feverddidng el der berry, anot her
remedy, during a cold can shorten the duration of contagious viral conditions.
Anti-Inflammatory Effects: Linden tea may help alleviate tensitype headaches,
inflammation in the respiratory tract, and inflamratin 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 sleéip.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 andiliroside compounds in linden contribute to
reducing body pain through their antioxidant effects, particularly benefiting individuals with
rheumatoid arthritis.

How to Brew Linden Tea:

1 Pour 1 cup of boiling water over a teaspoon of dried liribevers and leaves mixture.

T Letit 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 summeitdays.
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 maost 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 etitér 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 lithiumevels 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 lefore 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 Ewpean 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 exekeisaution, 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 culpractices,
particularly in certain European and Middle Eastern regions. Here are some aspéiesrof
culinary culture:
Edible Flowers:
The most commonly used part of thdia tree in culinary applications is its flowers. The
fragrant and mildly swedinden 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 Thka tree,has been a popular beverage in many
cultures. Itis 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 tdhance 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 caadlior 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, édleatr,
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 duringpecific celebrations or events. The cultural significancd it
extends beyond its culinary applications, with the tree often revered for its beauty and
associations with folklore.
Medicinal and Culinary Fusion:
In regions wherdlilia 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 continlesappreciated 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 botlatd i t i on al and modern
glimpse of howrilia 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 knoars fl i pa teado. This tea i s enj
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, lindenisknowns @A éhl amur, 0 and its fl owers
a soothing herbal tea. l hl amur -ayé i s a pop
and is believed to have health benefits, including respiratory and digestive support. The tea is
oftensweetened 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 arappreciated 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 subtlefloral 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 variousiogs 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 intonedglishes

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 linderinfused 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 innovationsighlights 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 @saddere are some
examples of rituals and traditions involviigia:
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 lemexn tea,
especially in the evenings or before bedti me
but also about the calming and relaxing effects associatedivéh
Celebrations and Festivals:
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Weddings and Festivities:In certain cultureslinden 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 meang 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, remnanbf 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
surroundingits use often involve traditional herbal medicine practices. In some cultures,
preparing and consuming lindéased 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
gualities. Rituals involving linden in these contexts could includeioffe 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 importan
Meditation and Mindfulness Practices:

Contemplative Settings:The calming and relaxing properties Tfia make it suitable for
meditation or mindfulness practices. Individuals may incorporate linden tea or sit near a linden
tree to create a serene environment conduoiveftection 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 linda blossoms for teas, decorations, or other ceremonial purposes.

While the specific rituals and traditions involvifigia can vary widely, the common thread is
the appreciation for the treebfs natur al beau
cultural practices.

3. RESULTS

TheTilia plant, commonly known as linden or lime tree, has woven its intricate threads through

the tapestry of diverse cultures, contributing to a rich ecafisiral ethnobotanical story. Its

adoption and usage across various communities showcase common thédmempimasizing

its unigue contribution to cultural diversity.

Adoption and Symbolism:

Tiiabs adoption transcends geographical bounda
European, Turkish, Middle Eastern, and other cultures. Symbolizing feviity, 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 consumiiigia tea forms a common thread in the ethnobotanical
narative. 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:

Tiliad sontribution 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 medicinacgwacti
showecasing its versatility in addressing various health concerns.

Folklore and Mythical Associations:

Across culturesTilia has earned a place in folklore, often associated with mythical and magical

el ements. Sacred tr e erssencein fakioe adenatlayds & tultueaf s |, I
richness, with rituals and ceremonies honoring the spirit of the tree and preserving cultural
identities.

Culinary Explorations:

Although not a central ingredienfliliab s bl ossoms have flmaownd t he
traditions, subtly flavoring teas, infusions, and even desserts. Its integration into regional
cuisine, whether through honey production or floral infusions, reflects the adaptabllitiaof

across different gastronomic landscapes

Seasonal Celebrtions:

The blooming ofTiliaf | ower s heralds spring celebration:
the symbolic renewal of life or the arrival of warmer weathidrab s s easonal pres
become a shared theme in cultural observances, marking dicelbgapreciation for the cycles

of nature.

Community Planting and Environmental Connection:

Tiliad s cultivation and community pl anting ce
connection. Whether in Eastern European villages or Middle Eastern commuoes, ¢ha act

of planting and nurturin@ilia trees fosters a sense of community, emphasizing the importance

of nature in peopleds I|ives.

In conclusion, the crossultural ethnobotanical story ®flia unfolds as a fascinating narrative,

revealing common tieads of adoption, symbolism, and usage across diverse communities.
Tiiabs unique contributions to tea rituals, me
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 8ymphoricarpos albuSnowberry) (Caprifoliaceae),
used for | andscaping purposes in Eskikehir p
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 charattsriof the taxon

were examined under a light microscope. Asetolized pollen grains were prepared according to
the Erdtman method for light microscope examinations. Pollen grainS. aflbusare
tricolporate type and sphaeroide in shape. The exine extabittegranulate ornamentation.
Taxon differentiations were statistically established as a result of microscopic examinations.
Comparisons among the studied taxa will contribute to the taxonon$: afbusfor its
classification.

Keywords: CaprifoliaceaeSymphoricarpos albu$ollen, 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
examinaion 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 morphologytustr 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 ggmrover 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 theautionary 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 shrug, 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 trapétal
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 tubesfriiit® are usually singte

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 includd_onicera(honeysuckle)Symphoricarpogsnowberry), andVeigela[5; 6].

Symphoricarposs 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 eggshaped. Tair 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.
Symphoricarposs valued in landscaping for its hardiness and for providing festen by

birds and other animals. There are about 9 to 20 species witt8griEhoricarpogenus, with

the most common ones beirfgymphoricarpos albugSnowberry) andSymphoricarpos
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, cer@&ymphoricarpospeciedave 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, ornantaion of the exine membrane, which forms the outer
part of the pollen grains, are particularly important taxonomic chardctethis study
conducted i n Eskikehir p ar k sSymphorgtarpgsaatbuse n s
(Caprifoliaceaejaxon was defrmined 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
Symphoicarpostaxa, previously revealed by various researches.

2. MATERIALS AND METHODS

2.1.Material

The materials of the study &ymphoricarpos albu@Caprifoliaceae) taxon, used for
her bal design in the par ks ithepBAskvere@tained ci t vy
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 cotrpollen 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 preparatias for the research were prepared by the Acetolysis method (Erdtman).
Pollen grains were examined with a Binocular L-€Xzholux microscope. Apochromatic oil
immersion objective (x90), Micrometric Periplan eyepiece (x10) were used. A spacing of the
micrometric ruler was calculated as 0.45 p. 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 +meged 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 mm?, with the help
of a smdlfunnel 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 acidth{gttime, the
temperature rises to about 70 °C). 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 watdihe 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-4-8- 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, et@yests 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 igditento 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 ligungide 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 contimed, 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 ingxitine 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)themscentrifuged. Also, if
possible, it is left to dry for 24 hours in an oven at 50 °C. 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. Tulizis centrifuged and the liquid is drained. 2 ml in this tube in
hot. Add glacial acetic acid and3drops of saturated sodium chlorate and th&nd2ops of
concentrated hydrochloric acid and mix. The material turns white within one minute by the
liberaied 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 l@padt less than 10
minutes. Then it is centrifuged, filtered, and left to dry in an oven at 50 °C 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 x 7 or 5 x 5cm in lengnd attached to a long handle. It consists of rectangular
frames (to put on slides) and backing cards. Backing cards, sides 10 x 15 cm. width, 2.5 cm.
These are 6LO6 shaped cards. They are glued

A piece of glycerirgelatin in the sizef 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. Teglycerinrgelatin 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, thamiyekatin is 2
3 cm. Itis 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). Afee while, paraffin and glycerirgelatine
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 mateal 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 crusihedglass 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 glameiision
lens was used for diagnosis. Baange in the ocular micrometer is 0.98 um.

Microphotographs were taken with SpotSGHT Color Digital camera and Olympus
type microscope in Osmangazi University, Faculty of Science and Letters, Department of
Biology. The magnifications of the photoghepare 10 um, 25 um and 100 pm.

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 characteristicSyimphoricarpos albys
the pollen type is identified as tricolporatae, featuring a sphaeroidea shape with an average P/E
ratio of 1.38 um (E). The exine thickness measures approximately 1.0&)wifile 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 deviationpfalbusPolar axis length (P): 52.13 + 2.38 um,
Equatorial axis length (E): 36.06 + 3.14 um, Colpus length (clg): 18.36 + 1.20 um, Colpus
thickness (clt): 9.32 + 1.54 um, Polar length of grain (plg): 6.12 +2mM2Polar thickness of
grain (plt): 5.35 £ 1.44 pum, Length of aperture (L): 35.10 + 1.42 pum, Thickness of aperture (t):
8.96 + 0.80 um, Exine thickness (Ex): 1.08 £ 0.10 pum.

These detailed palynomorphological characteristics offer valuable insights into the
systematic and evolutionary traits®falbuswithin the Symphoricarpogenus.
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Figure 1. A: Equatorial view (E), B: Polar view (E)
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ABSTRACT

In this study, pollen morphology @belia grandiflora(Caprifoliaceae), which is used for

| andscaping purposes in Eskikehir province,
studied species were obtained from the flowers of trees in parks and gaittkepalynological
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 tovesiegadnal characters

to an extent sufficient for characterization. The examiAedyrandiflora pollen grains are
tricolporate type and subprolate in shape. The exine ornamentation was observed to be tectate
echinulate. As a result of microscopic exanims, the differentiation of the taxon was
statistically established. The obtained data will contribute to the taxonodygrandiflora

for its classification.

Keywords: CaprifoliaceaeAbelia grandiflorg Pollen, Wodehouse.

1. INTRODUCTION

The genusAbelia 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, withyphelarats
spanning Asia, North America, and even extending into Me®ibeliataxa 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 oAbeliataxa 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 noleefining
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 amongbeliataxa [2].
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Beyond their botaoal 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, certaibpeliataxa have garnered attention for their
potential medicinal properties, contributing to pharmaceutical research and applications.
Moreover, their ecological roles, such as attracting pollinators and prgvithbitat for
wildlife, further underscore their ecological and economic significance in diverse ecosystems
[4; 5].

In the taxonomic classification ofAbelia 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 pihesence 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 classificadreld taxa. Throuf
detailed palynological analysis, researchers can elucidate the phylogenetic relationships and
evolutionary history ofAbeliataxa, 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 obelia grandiflora(Caprifoliaceae), a species commonly
utilized in |l andscaping within the central

from the flowers of trees within these parks and gardens. Additionally, dried plant specimens
from the investigated taxa wenetrieved 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 théhans, underwent preparation following the
method outlined by Wodehouse (1935) for subsequent examination under a light microscope.
Upon placement of the pollen on a clean slid8,dops of 96% alcohol were carefully added
to dissolve any resin and oiSubsequently, the slide was heated on a heating plate maintained
at 3040°C to facilitate evaporation of the alcohol. A small amour (hn?) of glycerin
gelatin solution containing basic fuchsin was then applied to the pollen on the slide, melted,
and eenly distributed using a clean needle to cover 22x22 mwwerslips, ensuring the
absence of air bubbles. Following this, the preparations were allowed to solidify by being kept
inverted at room temperature fo2ldays before being labeled and storeldares [7; 8.

2.3.Preparation of Glyceri®Gelatin

Gelatin plates are kept in distilled water for a certain tim@ K®urs). One measure of
softened gelatin is mixed with 1.5 parts of glyceri#3%92 acidphenic is added to prevent mold
growth. This mixtue 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 ghg=datin
prepared for the Wodehouse method in order to dye the pollen [8].

2.3. Measuring Padin 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 ami Pollen measuremenof 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 Wodehous&)188thod, 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 piammatsion lens
was used for diagnosis. Each range in the ocular micrometer is 0.98 pum.

Microphotographs were taken with Spot3GHT Color Digital camera and Olympus
type microsope in Osmangazi University, Faculty of Science, Department of Biology. The
magnifications of the photographs are 10 um, 25 um and 100 pm.

Various basic palynological books and various studies have been used for the diagnosis
of pollen[7-17].

3.RESULTS AND DISCUSSION

The palynological data oAbelia grandiflora provides valuable insights into the
reproductive biology and morphological characteristics of this plant species. The pollen grains
of A. grandiflorabelong to the Tricolporatae type, indting the presence of three colpi or
furrows on their surface. Furthermore, the Subprolatae shape with a P/E ratio of 1.36 um
suggests a relatively elongated form compared to its width.

The exine thickness, averaging at 1.20 um, indicat@soderate 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\. grandiflorapollen grains is characterized by broad &y 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 drechinulate 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 fithegsantliflorain
its emlogical niche.

The morphometric data, analyzed using the Wodehouse Method, provides additional
guantitative insights into various dimensionsfofgrandiflorapollen grains. Parameters such
as P (Polar axis), E (Equatorial diameter), clg (Colpus lengtirain), 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 polapulation (Table 1).

In conclusion, the palinological characteristics and morphometric databelia
grandiflora highlight its specialized adaptations for successful reproduction and ecological
interactions. Further studies integrating palynological dath 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 xgrandiflora
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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Hibiscus esculentu&. (Okra): AN ETHNOBOTANICAL TALE WANDERING
AMONG CULTURES

Prof . Dr . Ksm¢han POTOJLU ERKARA
Eski kehir Osmangalb000®&DA0L57804309 t y, ORCI D

ABSTRACT

Hibiscus esculentudibiscug 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 Hibiscusis ar e
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 exploesuhural significance of
theHibiscusplant and how it is valued by different communities.

Keywords: MalvaceaeHibiscus esculentyg&Ethnobotany.

1. INTRODUCTION

TheHibiscusplant, 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 aestheticagphagrucial

role in diverse cultural practices. In this article, we embark on a journey into thebettamical
dimensions of thedibiscus unraveling the intricate ways in which different societies have
harnessed its essence for a myriad of purposes.

To understand the significance fbiscusin different cultures, it is imperative to explore its
historical roots. From ancient civilizations to contemporary societie${itiiscushas left an
indelible mark, symbolizing more than just a floral ornamestrdots 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 ethbotanical features of thidibiscusa 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 ceremoniésibibeus
emerges as a dynamic force that bridgesgap 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 crossultural significance othe 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 naative that transcends geographical boundaries, reflecting the
interconnectedness of cultures a2bd t he wuni ve
2. MATERIAL AND METHODS

The materials in the research were dantained
Yusufl ar and Satel mékojlu villages. During t
women and 25 men, aged between 40 and 75, were interviewe#lidibeus esculentuls.

plant collected from the area was identified from the flora inolgdiurkish 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
Eski kehir Osmangazi LenDepadgmest ofBiplogy. Facul ty of S

2.1.Botanical Properties ofHibiscus
Hibiscusis 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 faslhdnscusis commonly know as a plant
that thrives in warm climates, displaying flowers in various colors.
Considering the various speciesHibiscus its origin spans a broad geographical area. Some
species are specific to regions in Asia, Africa, and Oceania, but this plantappme found
widely across the globe. Particularly successful in tropical and subtropical clitddtssus
has become a commonly used plant in gardening and landscaping. Among the different
Hibiscusspecies, there exists a variety with distinct leatures, flower colors, and sizes,
making it a diverse and rich element in the world of plants.

2.2.Traditional Medicine of Hibiscus
Hibiscusis a significant plant widely employed in traditional medicine across various cultures.
In this section of the &cle, the focus will be on the health benefitdHibiscus shedding light
on how it serves as a remedy in different cultures.
We know thaHibiscusis used in traditional medicine in regions ranging from the Middle East
to South Asialn these areasjibiscusis commonly utilized to bolster the immune system due
to its antioxidant properties and high vitamin C content. Its role in supporting overall health
and wetlb ei ng has been integral to traditional
contributon to preventative healthcare.
Communities, particularly in Egypt and other African regions, have historically incorporated
Hibiscustea into their daily routines for its purported benefits in supporting digestive health,
regulating blood pressure, anghancing general bodily tonicity. The rootsHibiscususage
in these regions are deeply embedded in the wisdom and experiences passed down through
generations.
In this region Hibiscusis known for its refreshing properties and is commonly consumed as a
beverage. Additionally, certain traditional medical practices in Southeast Asia have utilized
Hibiscusfor its anttinflammatory effects, employing it as a natural remedy for pain relief.
These regiosspecific health applications underscore hdiBiscusis valued as a traditional
source of healing across diverse cultures.

2.3.Traditional Uses of Okra in Turkish Traditional Medicine
Il n Turkish traditional medi ci ne, okr a, known
benefits andherapeutic 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
constipaion.

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 individualaaging
diabetes.

3. Anti-Inflammatory Properties: Okra is recognized in Turkish traditional medicine for
its anttinflammatory properties. It is often recommended to individuals experiencing
inflammatory conditions, with applications ranging from soothirftamed 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 rélfeom 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 skaliness.

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 gemeath 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 welbeing.

8. Joint Health: Tradibnal 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.

ltds i mportant t o mausesoftokraahiave belen phssed Howmetbreught r a d
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 congwith healthcare professionals for personalized advice.

2.4.Hibiscusin 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 cultukéibiscus sabdariffa, especially in
African, Middle Eastern, Caribbean, and Latin American cuisines, is a widely used ingredient.
Here is the role oHibiscusin culinary culture and examples of how it is used in different
cuisines.

2.5.The Role ofHibiscusin Culinary Culture

1. Flavor Enhancement: Hibiscusadds 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: Hibiscusadds a vibrantalor to dishes. When used in meat dishes, its
dark redcolored liquid gives meals a striking appearance.

3. Various Uses:Hibiscuscan 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.HibiscusUsage in Different Cuisines

1. Mexican Cuisine:In Mexican cuisineHibiscusi s known a 9disfoflfeausedi c a 0
in cold beverageddibiscus-infused drinks are typically made refreshing by sweetening
them with sugar and adding lemon.

2. African Cuisine: Hibiscusis used in various dishes in African cuisine, particularly in
soupy dishes, vegetable dishasd meat stews.

3. Middle Eastern Cuisine: In Middle Eastern cuisinéjibiscusis used in various beverages
and sauces. It provides a preferred flavor enhancement, especially in chicken dishes.

4. Caribbean Cuisine: Hibiscusis commonly used in Caribbean cusi It is preferred in
spicy sauces, marinated meats, and tropical fruit salads.

5. Asian Cuisine: Some Asian cuisines also feature the uskibfscus Especially in some
Southeast Asian countrigdibiscus-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 tasté vansatility 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 invarious 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 pdstitavared
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
aternatives.

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 theed, 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 chickemhis 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 dflibiscusin culinary culture make it a versatile ingredient. Its delicious
taste and vibrant color are utilized to create unique and interestimg @xperiences in
many world cuisines.

2.7.Rituals and Traditions with Hibiscus

Hibiscusholds a special place in rituals and traditions in many communities. Its various uses

in events, along with the cultural context, encompass a detailed exploration Hilliseusis

integrated into various rituals, ranging from weddings to religious rem

2.8.Wedding Ceremonies
1. Decoration and BouquetsHibiscusflowers are used for decorative purposes in weddings.
They are employed to adorn tables, the wedding ceremony area, and special areas like the

CONFERENCE BOOK Academy Global Publishing House 260

.
[



R (_QNFEEMQ
G

bride and ddddianaly sheytaddbalsgecial touch when incorporated into
bridal bouquets.

2. Traditional Jewelry and Decorations: In certain culturesHibiscusmotifs are woven into
the jewelry and attire of the bride and groom. The ustm$§cusin jewelry and decotens
symbolizes marriage and represents a fresh beginning.

2.9.Religious Ceremonies
1. Presentation and Worship SpacesHibiscus flowers are used to adorn presentation areas
and places of worship during religious ceremonies. Their colorful and vibrardrappe
contributes to creating a spiritual atmosphere.
2. Prayers and Rituals: Hibiscuscan 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 communitie$]ibiscusplays 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 afidheral world.
2. Energy and Cleansing Rituals:Hibiscusflowers can be used in energy cleansing rituals.
Especially in communities with mystical beliefipiscusis believed to cleanse energy and
create a positive atmosphere.

2.11.Commemoration Ceremonies and Festivals
1. Remembrance and RespectHibiscuscan be used in commemoration ceremonies and
festivals as a gesture of respect for lost loved ones. The fllhvegr<reate a meaningful

atmosphere.
2. Traditional Dance and Performances: In some communitiesHibiscus is used in
traditional dances and performancésbiscusmot i fs i n dancersd coOs

decorations emphasize cultural richness.
The various use®f Hibiscusin 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 crosscultural ethnobotanical story of thébiscusplant, 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 ecalisral ethnobotaical story ofHibiscus

1. Origin and Distribution: Hibiscusis 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 distributiotddfiscushave been shaped as
a result of crossultural interactions.

2. Ritual Uses from Ancient Times to Presentin ancient cultures like Egypt, China,
and IndiaHibiscusflowers have been used in various rituals and medicinal practices.
Particularly in traditioal medicine, especially in Asian culturésibiscusis believed
to have positive effects on health.

3. Culinary Culture in the Middle East and Africa: Hibiscusis widely used in the
Middle East and African cuisine, especially in beverages and soupy distse®flHtts
crosscultural interactions in the culinary world, withibiscus 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, thélibiscust ea known as irdnongdraditiana bevesagep.o p u | a
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 islandslibiscus
is used for both ritual and decorative pugmd-lowers are an essential part of various
events, from weddings to festivals, becoming integral elements in traditional attire and
decorations.

6. Contemporary Cosmetic and Industrial UsesToday,Hibiscusfinds 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 culturesHibiscus holds a special place in
mythology and symbolism, associated with themes like love, beauty, and the power of
nature.

8. CrossCultural Exchange and Adaptation: Hibiscushas historically been part of
crosscultural exchanges, adapg to different communities. This has led to the plant
being embraced in various cultures and becoming synonymous with different uses.

The crosscultural ethnobotanical story ¢fibiscusemphasizes the diversity of the plant in
both historical and culturalontexts. Similar themes across different communities reflect the
role Hibiscusplays in cultural integration and diversity-25].
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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 Bee&sgorithm. 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 hol der . The equations of the m
and sobed. 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 inptesence and

absence of the TMD. It is observed that the designed TMD reduces the vibrations occurring at

the tip of the cutting tool holderhe numerical results obtained are presented graphically and
numerically in tables.

Keywords: Cutting tool holder Vibration suppression, Tuned mass damper (TMD),
Optimization, The Bees Algorithm.

BKR KESKCK TAKIM TUTUCUSUNDAKK TKTREKKMKN
AYARLI K!TLE S¥N! MLEYKCKSKNKN ARI ALGORKTMA
OPTKMKZASYONU

OZET

Bu - al é&kAdaglaar,i tAmaés & kul | anél arak bir kesici
i-in ayarle k¢tle s°ngmleyicisinin (TMD) opt
azaltmak i-in kesici takém tutucusundliky¢- bil
katsayésée) bir ayarl e k¢gtle s°negmleyici ekl e
har eket denkl eml er i el de edi | mi kK vV e -0zl m
parametr esi i -in optimum dejetemewvereirml Allgior i
ve tasarl anan TMD '"'nin etkinliji, TMD '"nin
tutucusunun titrekim genlif7j.i karkeéel akt ér mal ¢
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kesici takém tutucusuamal utaeaphdagdktbeami kttre

sonu-|lar grafiksel ve sayésal olarak tabl ol
Anahtar kelimeler: Kesi ci takém tutucusu, Titrekim °nl
Optimizasyon, Areée Algoritmase.

1. INTRODUCTION

One d 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 faghcrlly 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 techgglwill 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 selectiosan 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 dnsideturning
operations, the ratioften 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 chipctoangfa
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 pollutidiere, 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 resgitpmance

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 ceeffj 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 effioogn

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 grs¢ogage 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 cutgiiool 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 cuttgy 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 dways 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 TMB][2

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 peeidr

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 byriatdéurning 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 tbéuction 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 secormtder equations of motion by approximating the continuous uniform
beam as a finite number of discrete elements is used. The cutting tool holdee ahD 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 consistisgngfeamass, 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 ofousriparameters. The main structure
includes a main equivalent mass)(ha damping elementdjcand a spring elementgkand is
subjected an external force (F(t)). The mass of the TMDaiamd its spring and damping
coefficients are kand G respective). The variablesxand » are, respectively, displacements
of the cutting tool holder and TMD. The absorber system has a viscous damping elgment (c
while the main system is considered damped. The main system is considered to be excited by
a periodic foce F(t). Equation of the motion for the two degree of freedom system in Fig.3 is
written in matrix form as follows:
Xp F(t
() =10 @

m, 0 ](%, cp +cg —cq1(xp ky +k, —kg

oy J{zot+
0 mg] ¥, —C, cq 1lx, —k, ka

Rearranging the above equations and expressing as a transfer function via the Laplace

transform, it becomes as follows:

X(s) —Ma @ + c jo+ kg,
F(s)  (—mue®+ (cp +ca)j@+ (ky + ko)) X (—ma@? + cijo+kg) — (cajo+ kg)?
(2)
In order to decrease the number of variables,
_ 2 p_% ,_Ma o _ _C@ . __% o _ [k . _ [k
r= mb' ﬁ - mb’ H= mb’ Ja Zmama' b Zmbmb’ ©a mg' ©p M (3)

are introduced, which converts Eq. 2 into:

|Xk B \] (r2+6°) +ar2
F

™MD (=12 + 14124 )02 i) 4412 (=12 $14087) 4 (G i) (12 + )20, )

(4)
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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 prinmgcedures 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 (nYhe quantity of sites earmarked for exploitation out of n visited sites (m), the
count of toprated (elite) sites among the selected ones (e), the bees recruited for the best e sites
(nep), those for the remaining {@) selected sites (nsp), initial patsize, 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 fithess"aelected 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 o
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 @debgs Algorithm. Step 5
ensures that only the fittest bee within each patch, the one locating the site with the highest
fithess, advances to the subsequent bee population. S&pw@ve the random distribution

of remaining bees across the search sparcecbuting 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 seates.

5. OPTIMIZATION OF THE TMD

Utilizing Tuned Mass Dampers (TMDs) with the cutting tool holder involves integrating a
damped masspring system with the holder at the point of maximum vibration activity. This
approach yields two primary advantages.idfiit, 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 itigate 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.

1. Trutialise-a-Population-of n-Scout Bees 1

|

» 2.Evaluate-the Fitness-ofthe-Population ]

3.-Select-m-Sites-for Neighbourhood -Searchf]

l

=
S
@
E 4. Recruit-Bees-for-Selected-SitesT
T
S
S
L)
-

(More-bees-for-the-elite-Sites)]

:

5.-Select-the Fittest-Bees-from Each-Sitef]

&.-Abandon-Sites-without- New Informationf]

l

7.-Assign-the(n—m)-Remaining Bees-to-Random-Searchf

|

8. New-Population-of-Scout Beesf

}

Fig. 4. Flowchart of the basic Bees Algorithm

The natural frequency of the cutting tool holder, modeled as a-Baleoulli 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 &nd 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.

fi=(Ky/ 2 ) . a9 EI1 g/ wL (5)

The formula for determining the first five modes of vibration involves the utilization of
constantK1=3.52, K=22.0, K=61.7, K=121, and K=200, wheren denotes the mode of
vibration. E represents the modulus of elasticity, dr&tand for the area moment of inertia.
These constants are utilized within the formula to ascertain the vibrational characteristics of
the system across its modgsin the formud is modulus of elasticity and | 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 ar&i=3.52, K=22.0, K=61.7, K=121, and K=200. Natural
frequencies of theutting 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 reghitsform. With an infinite
combination of g 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 &, 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 discortinuity peaks are close to each other. Thevalue is directly found for minimized

dynamic amplification factor.

Table 1.Natural frequencies of the cutting tool holder
Mode

1 2 3 4 5
Frequency,f[Hz] | 125.54| 784.62| 2200.51| 4315.42| 7132.93

Table 2.Bees Algorithm Parameters

n m e |[ne|[ns|ng
20/ 10| 5 10 7 |0. (

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 obtamees 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 valaea n d arkdetermine®,2263

Nm/s and435 410 N/mrespectively, for the calculated mass ratie0.3andm=1 . 1.8 Kk g

Table 3.Different Parameters of the TMD

No| ma[] k¢ ca[ Nm/| ka[ N/ mass m{frequenoby
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. fidsailts 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 selecteéor 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 flogifigure, 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 figukebration 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.

6 w *
Damping ratio
—0
5 —0.1
0.2263
—0.3
L 0.6
4 0.99

0 L 1 1 1 1 1 |
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

Frequency ratio, r
Fig.5. Absolute transmissibility of the cutting tool holder according to different damping
ratios with mass ratio 0.3

Absolute transmissibility of the main system, |Xk/F|

6. CONCLUSION

In this study, a TMD with three unknown parameters (mass, damping ratio, stiffness
coefficient) isoptimized 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 analysisowiaralysis

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 Algoriifenused 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 paeters 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 Algthim 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 deired vibration suppression. As the mass of the TMD increases, vibration damping
improves.

(o)

Mass ratio
—0.00
—0.10
—0.20
—0.30

0.40
0.50

0 [ 1 1 1 1 1 1 |
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

Frequency ratio, r

Absolute transmissibility of the main system, |Xk/F|

Fig.6. Absolute transmissibility of the cutting tool holder according to different mass ratios
for optimal damping ratios (dashed line) and damping ratios 0.2288 (ine)
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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 plastibased 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 hadvahsages 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 solutionshiemrs 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 propert@ 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 maxim 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 incréagbd. 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 ofi@ KN, the highest tensile strength of 48.2

MPa and the highest elongation at break of 3.9% were obtained in polyester resin containing
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thickener. Scanning electron microscopy was used to examine the interfacial bond structure
between silicon dioxide arglass 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 areapphication in industry. For this
purpose, inorganic additives with different properties are added to pebased materials.

These additives improve the mechanical, physical and thermal properties of composites. Glass
fiber (Mallick, 2000), carbon fiber (Raja etl. 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 naszed silicon dioxide (Tsai et. al., 2009), calcium
carbonate (Xianet al . , 2023; Croitoru, 2018. ), gl as:
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 contenutigace 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; Selee)06; Alameri et al. 2020; ) were found in which the
mechanical properties of composites produced by adding unsaturated pdigssidresin

were investigated. Liu et. al., 2024; produced polydsased composites filled with calcium
carbonate at diffent 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 incAdageeti et al,

2020; produced composites by adding some dilacsed materials (fumed silica, nano silica

and murble dust) to the polyester matrix and examined the mechanical properties of the
composites. Between 2H)%, the flexural strength of the fumeailica 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 strengtld flexural modulus values of nano silica filled
polyester composites at 6286. Seleem, 2006; produced composites by adding fillers (silica,
cement, sand and mixed filler) at different ratios to unsaturated polyester polymer. They
investigated the propees 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 hardnassatiirated 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 isrsitioxide and

glass granule additives. Silicon dioxide with 250um particle size was purchased from
Kumsan/Istanbul/Turkey. Glass granules, also with 250um particle size, were purchased from
Akcihan Glass Co./Diizce/Turkey. In order to crosslink the uresgaipolyester, 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 imagé¢hef 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) SIQ b) Cam granl

Image 1. Optical microscope images of a) Si@nd 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% #eaocésiher 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 wasghhixed in a mechanical mixer

for 30 minutes. Finally, 1% ME® 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 intasitie 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 AT for 1 hour for complete curing. Finally, the specimens were conditioned for 2
days at room temperature of approximately’@and 50% humidity.

2.2. Mechanical Tests
2.2.1. Tensile test

Tensile tests of unsaturated polyediased composite materials dopeith 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 ASSRE4 fandard.
Tensile tests were performed at a tensile speed of 5 mm/mieagttflve 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 dioxidglasslgranules was
calculated using the formula below.
F,
A
In the equation;
Fn is the maximum applied load (N), A is the initial cross section of the speciméi). (mm

0T =

In addition, the elongation at break (#ring the tensile test was calculated by the following
formula.

p_&L_L_Ll'J
T Ly Ly
Where U is the strain at break, Lo: the ini

length at break (mm).

As is known, the modulus of elasticity or Young's modulus is a measuhe stiffness of

materi al s. The Youngbés Modulus of composite
granules was calculated using the following formula.
=2

&
In the equation,

E: Modulus of elasticity (Young' Modul us) (MPa), G is tRe stre
U 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 wmder 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 valuesained in the tensile test of UPE+2A polymer and
UPE+25%SiQ and UPE+25%G#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%8dnposite and
1.19 KN for the UPE+25%GB composite.

The variation of tensile strength values of UPE+2A polymer with polyester based polymer
composites containing 25%Si@nd 25% glass granules is given in Figure 3. As seen in the
figure, the tensile strengths of UPE+25%%i@nd UPE+25%GH 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%%i@nd UPE+25%GH 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 polyestergpaohatrix. 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 gjeesule filled polyester
composites
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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% SiG 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%&i0O
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UPE+25%GRg conposites 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%Si@nd UPE+25%GH composites was 159.2% and 221.2%,
respectively. Fam 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.

50

4.0

3,0

2,0

Young's Modulus (GPa)

1,0

0.0

3.47
T
2,80 1
T
1
1.08
UP+24, UP+25%Si02 UP+25%GP-g

Image4. Compari son of

composites
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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%&iO
UPE+25%GPRg 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 tHggster 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 elongationbatak values of UPE+25%SiCand
UPE+25%GRy composites decreased by 23% and 71.7%, respectively. Looking at the data,
SiO, and glass granule fillers added to the unsaturated polyester resin made the composite
materials more rigid. In other words, as $#8d 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 efgheated
polyester resin with thickener and UPE+25%5iand UPE+25%GH 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 dinztitethe composites

(see Fig. 6a), the fracture surface images of UPE+25%810 UPE+25%GH 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 Si@articlesand 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 polyser 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 tg be hig
while poor interfacial bonding caused the strength of the composite to be lower.
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