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Abstract
O\

Background: Ovarian torsion, a critical gynecological emergency,o B\ckage‘re ovarian artery

\

Objective: This study aims to investigate the potential antioQ iects of ghrelin in the context of

and vein, ultimately causing ischemia in the ovary. \ \

ischemia-reperfusion injury in the rat ovary. ‘ ’

Methods: Twenty-one female adult Wistar ra (ZSOMwere assigned to three groups (n=21): 1-

Sham operated group (n=7). 2- ischemi gro#loo ul Saline was administered intraperitoneally

30 min prior to the 2-hr of isc)“i: an{mu taneously with the beginning of 2-hr reperfusion (n=7). 3-

ischemia-ghrelin group: Nn was administered intraperitoneally 30 min prior to the 2-hr of

ischemia and simultaneously. wig,the beginning of 2-hr reperfusion (n=7). The right ovaries were

exciseddn ea rOLKMderwent biochemical analysis. Malondialdehyde (MDA), superoxide
A\

dismutase %ﬁlutathione peroxidase (GPx), total antioxidant score (TAS), and catalase (CAT) were

assessed asybiechemical parameters.



Result: There were no significant differences among groups in SOD, GPx activities (P>0.05). MDA level
was higher in the ischemia-saline group compared to the control group and was lower in ischemia-
ghrelin group compared to the ischemia-saline group, significantly (P<0.05). CAT and Hti ies were

significantly decreased in the saline group compared to the sham-operated gr X‘eas?d

significantly in the ghrelin-treated group compared to the saline grou P<O'05)

Conclusions: Overall, ghrelin with dosage of 10 nmol prese@d rat ovgies fronxamage caused by

®

ischemia-reperfusion.

N
Keywords: ghrelin, ischemia-reperfusion, rat ov. y orm%orsm /detorsion

1. Introduction ( J

Ovarian torsion, a critical gynecologichl ger’y, refers to the rotation of the ovary around its central
line ligaments (infundibulopelx*nd tubo-ovarian) (Omar and Al-Hendy, 2020, um Tumor and do
Ovario, 2022). Reports in@ce\'&e incidence of ovarian torsion is 5.9% per 100,000 women, and
the highest incidence is in premenopausal women (Vu and Goh, 2022). Ovarian torsion leads to blockage
of the o 'a&erw vein, ultimately causing ischemia in the ovary. Ovarian Ischemia, characterized
by reduced en*y production in the absence of oxygen, triggers oxidative stress, potentially leading to
cell apoptosis.'Upon detection of ovarian torsion, detorsion of the twisted ovary, and evaluation of the
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tissue reperfusion is recommended to prevent future infertility (He et al., 2022, Omar and Al-Hendy,
2020). It is noteworthy that the process of restoring the ovary to its normal state, such asiovarian
torsion, is accompanied by the production of reactive oxygen species (ROS) that resul the
damage to the ovary, known as ischemia-reperfusion injury (Celik et al. 2004) Wg,
superoxide anion, hydrogen peroxide, and hydroxyl radical, are byproducts of OXIdatIV etabolism in
mitochondria that can interact with biomolecules and harm cellula mponeNuch as DNA, RNA, and
» Shat 203
proteins (Juan et al., 2021, Ghotbitabar et al., 2022, Elahinia etal., 2023 .'I@ese mediators also impact
cell membrane lipids, contributing to the production o%&ic oductNike MDA. Additionally, ROS

diminishes the levels of natural antioxidants suc‘G QOD and CAT while increasing oxidant

molecules (Tok et al., 2012). (

Cells employ several methods to sa‘fegu nvelves against damage from reactive oxygen species
(ROS). One approach involves *\/eng' enzyme systems, such as catalase (CAT), which converts

hydrogen peroxide into v@, Nseroxide dismutase (SOD). SOD plays a role in breaking down the

superoxide radical (02-) into either ordinary molecular oxygen (02- ) or hydrogen peroxide (H202 )

(Ighoda‘*nlw ).

To prevent tisss damage in ovaries resulting from the ischemia-reperfusion process, various

antioxidant agents have been employed in previous studies. Numerous studies have provided data to
4



identify the antioxidant effects of Vardenafil, Propolis, lycopene, Eugenol and dexamethasone (Yurtcu et
' &
al., 2015, Koc et al., 2019, Kirmizi et al., 2021, Barghi et al., 2021, Omairi et al., 2022, Parhim etal.,

orsion,

.

2022). Although antioxidants were effective in reducing damages caused by ovarian tﬂ

the most effective drug have not yet been found. ‘ \\ )
I

Ghrelin, the natural ligand for the growth hormone secretagogue@owHS-R)ﬁ recently
discovered 28-amino acid peptide mainly produced in the ‘mach anQypothaﬁmus (Dar et al., 2020,
Ketaby and Mohammad-Sadegh, 2023, Emadi et al., 2022). er, the g\relin gene is expressed in
different tissues, including the small intestine, brain, a@g , g/aries, and testes, with the
highest expression found in the stomach (Mottax/., ane functional ghrelin receptor (GHS-R1a)
has been identified in oocytes, follicular ceIIs,&j Iutjﬂlls in the rat ovary, which indicates a potential
direct influence of ghrelin on ovarignﬁu n (P’n et al., 2020). Recent evidence suggests that ghrelin
may act as an antioxidant. Nur*ous s\dies have shown that ghrelin can prevent lipid peroxidation and

the reduction of antioxid@n\&ctivities and glutathione levels, particularly in response to

oxidative stress induced by pentylenetetrazole in rat erythrocytes (Bademci et al., 2021). Another
researcw&ad &Ilrezaei et al. has confirmed that ghrelin significantly increases the activity of
antioxidant en‘mes like GPx, SOD, and CAT in renal cells in the Lipopolysaccharide-Mediated Renal

Failure in Rats (Alirezaei et al., 2015).



As mentioned earlier, numerous studies have explored the role of ghrelin in ischemia-reperfusion injury.
While most studies favor the daily administration of ghrelin before the surgical procedur r objective
was to investigate the potential protective effect of ghrelin on oxidative stress paramﬁ&cﬁg

SOD, GPx, CAT, and TAC following ovarian ischemia/reperfusion, leading us to a‘n\wreim prior to

the procedure (Kheradmand et al., 2010). Several pharmacological agents e%st or pre nting

reperfusion injury, but unfortunately, many of them are impractic r cI|n|caI e in cases of ovarian

\

torsion. However, ghrelin stands out in this regard. Notably, t arenb’a&dministration of ghrelin is

advantageous, especially in emergency situations. 0 b

\tv

2. Materials and Methods )
o ? b

2.1. Drugs and chemicals

Rat lyophilized acylated gc \noylated research grade) was obtained from Tocris Cookson Ltd.
(Bristol, UK). Ghrelm was dissolved in a sterile physiologic saline solution before injection. The kits used
in the mNr nt\ntioxidant enzyme activities were provided by Kiazist commercial assay kit.
(Kiazi amet‘w, Ir;n). All other chemicals were procured from the Sigma-Aldrich Company in St.

Louis, MO, USA, unless specified otherwise.



2.2. Animals

[ ¢

The experiment was carried out on twenty-one adult female Wistar rats at 10 weeks of a 50-300g).

The animals were obtained from the Razi Research Institute in Kermanshah, Iran. Thmere VUsed

(seven rats per cage) in the animal room under controlled lighting (14 h light: l‘hN\ I!ghts from
&
06:00 h) and temperature (21-24 °C) conditions. The rats were feotward rodent chow and had

access to water ad libitum. All of the experimental procedu& were carfied oumtween 1.00 and 5.00

pm. All investigations were conducted in accordance with t ing Prinaples for the Care and Use of
Research Animals. All animals were treated humanely @ iance with the recommendations of
the Animal Care Committee for the vet college oxestMersny (Khorram Abad, Iran). This study
was carried out in compliance with ARRIVE’s &ehj

2.3. Experimental design 4 1

N\

Animals were randomly s ated into three groups (n=21): the control (sham operation, n=7), the IR
(torsion-detorsion, nG), and thyR—G (torsion/detorsion plus ghrelin, n=7). The rats were anesthetized
with 75ag/ etar\ ochloride (Ketalar, Eczacibasi, Turkey), and injection of xylazine

hy hloridex(10'mg/kg, Rompun, Bayer, Leverkusen, Germany) intraperitoneally (Taheri et al., 2021,

Raisi et al.,;2020). In the control group or Sham, after anesthesia, the abdominal area was shaved and



after scraping as usual, the abdomen was opened through the midline, and the ovaries were slightly
&

manipulated and then closed with 3/0 silk sutures. In the ischemia-reperfusion group, a 2:5-3 cm
incision was made from the midline, then the ovaries were twisted around the axis ofﬂb vavarin
ligaments and the vascular pedicle of the ovary was taken one centimeter abov Mtf}e ovary
with a hemostatic forceps. A tampon was placed on it and it remained in thl‘s' state.for 2 hours ischemic

\ ¥
conditions were created for the animal, and then the forceps were oved erthe vascular pedicle
for 2 hours and then it remained in reperfusion mode for 2 hours, and thel‘the right ovaries were
removed to measure the biochemical parameters. Thirﬂi ior tolischemia and at the same time as
the ovaries were restored to normal, 100 microl‘ of'saline was injected into the rats of the ischemia-
saline group. In the group treated with ghrelin, the saNrocedure was performed, with the difference

that 100 microliters of ghrelin (10 nmol @ jected 30 minutes prior to ischemia and at the same time

Q
as reperfusion (Demir et al., 2(4, Kalyoncu'etal., 2020). The choice of a 10 nmol of ghrelin, and the

ovarian ischemia and repcix iods were chosen following a review of previously published
ere was a lack of data in the literature about the dose-related effects of
=

studies, but we notemat
ghrelin in ani stu iMi et al., 2005). At the end of the experiment and after removing the right

ovaties, ratswere‘euthanized under deep anesthesia with intracardiac injection of magnesium sulfate



(Magnesiject 40%, Maki Dam, Tehran, Iran) (Underwood and Anthony, 2020), and the ovaries were

h\

Immediately after sacrificing the rats, the right ovaries were taken and careﬁll’seﬁd from fat and

frozen at -70 C for antioxidant enzymes assays.

>

2.4. Sampling and tissue preparation for enzyme assay

o
surrounding tissue and processed immediately. In order to perfor<enz’mat w:l lipid peroxidation
assays, frozen ovaries were quickly homogenized manuallyh‘cold phoﬁhe:e buffer (pH 7.2) and the
residues were removed by centrifugation at 4500 g for 15 .Th c‘ar supernatants were recovered

and stored at -70°C for subsequent enzyme and Qen@ws (Davoodi et al., 2020).

2.4.1. Protein measurement (

The total protein concentration in 5he?ti sar’)Ies was determined according to Bradford’s method

using bovine serum albumin a ta and measures were provided as mg protein (Bradford, 1976).

n
2.4.2. Measurementrtlge I} peroxidation

Lipid p id n irwsue sample was evaluated by measuring the level of MDA as a
thiobarbituric iid-reactive substance. Briefly, Cayman’s TBARS (TCA Method) Assay Kit provides a

simple, reproducible, and standardized tool for assaying lipid peroxidation in the ovary. The MDA-TBA



adduct formed by the reaction of MDA and TBA under high temperature (90-100°C) and acidic
conditions is measured calorimetrically at 530-540 nm MDA levels were calculated from Qard

calibration curve using tetra ethoxypropane and expressed as nmol/mg protein. h

R
2.4.3. SOD assay ‘ \\ 4
@

D, e

SOD catalyzes superoxide anion to molecular oxygen and Hydrog eroxide beuse it supplies the
essential part of the antioxidant defense mechanism. In bri&a test vaﬁme sample and a volume of
chloroform and ethanol mixture (3.5 V/V) were mixed in a centrif e‘ube. The precipitate was removed
s
by Centrifuge at 3000 rpm for 40 minutes. The aqso@ contains Sodium carbonate buffer (400
mM), xanthine 0.3 mM, 150 mmol/L Nitro bl etrawﬂ, 0.6 mmol/L Na2EDTA, 1 g/L cattle
Serum albumin, xanthine oxidase 167 U t saple were mixed in a cuvette. The activity was
measured using xanthine and xanthine ox t@ produce superoxide radicals, which react with NBT.
One unit of SOD was defin *eqw&t of protein that inhibited the rate of NBT reduction by 50%.
G

As described by Sun rl, a\/ity was (U/mg protein) (Sun et al., 1988).
4

244, C\asi \\l

Cayman’s Cata‘e Assay Kit utilizes the peroxidic function of CAT for the determination of enzyme

activity. The method is based on the reaction of the enzyme with methanol in the presence of an

10



optimal concentration of H202. The formaldehyde produced is measured calorimetrically with 4-amino-
3-hydrazino- 5-mercapto-1,2,4-triazole (Purpald) as the chromogen.1,2 Purpald specifica rms a

bicyclic heterocycle with aldehydes, which upon oxidation changes from colorless to ﬂ lor.1,2.

The CAT activity was expressed as the unit that is defined as umol of H202 con?rxwlrv)er gram
of wet tissue (Johansson and Borg, 1988).
o \N Y

Cayman’s GPX Assay measures GPX activity indirectly by a ¢ esctlon W|th glutathione reductase

2.4.5. GPx assay

(GR). Oxidized glutathione (GSSG), produced up d@of hydroperoxide by GPX, is recycled to its

reduced state by GR and NADPH (Paglia and ntn‘lv

£,
GPX
R-O-O-H + 2GSH » R-O-H + GSSG + H,0
GR
GSSG + NADPH + H* » 2GSH + NADP*

N )
C N

The oxidation ADWDN is accompanied by a decrease in absorbance at 340 nm. Under
co itic&w kPX activity is rate limiting, the rate of decrease in the A340 is directly

D
proportional tc)we GPX activity in the sample.

11



2.4.6. TAC assay

¢

TAC levels were measured using commercially available kits (Relassay, Turkey). Erel previ described

TAS values against free radicals with a fully automatic method (Erel, 2005). This assay kit h a ve‘ low

error rate that is lower than 3%. The results were presented as nmol/mg. \\ ,

-
2.5. Statistical analysis < . \

Data analyses were performed using SPSS version 16.0 for W ws. All qlbntltatlve data were tested
for normality and thereafter by the Levene static test f eneibof variance. When the variance
was homogenous, the results were separately aMed We—way ANOVA and Tukey test as post

hoc, in order to determine differences among groups. esults are presented as means + standard

error of the mean (SEM); p-values < $OQ cons?red to be statistically significant.
3. Results * \

The mean values of rogn D, CAT, GPx, and TAC) and oxidant (MDA) parameters in the rat

ovaries among fereWs are presented in five figures.

ere no gnlﬁcant differences among the groups for GPx and SOD levels (P>0.05). The amount of

GPx changes among different groups is shown in Figure 1. The average activity of this enzyme (Mean +

12



SD) in the sham, ischemia-saline, and ischemia-ghrelin groups was 3.03+0.7, 3.63+0.8 and 3.07+0.83

@

u/mg protein, respectively.

The amount of SOD changes among different groups is shown in Figure 1. The averag@ty oMis

enzyme (Mean % SD) in the sham, ischemia-saline, and ischemia-ghrelin groups‘/as &,’
R .

12.66+6.27 and 5.73+2.25 u/mg protein, respectively. 0 ‘ . 4
<« NN

SOD GPx
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Figure 1. No significant ere\s re observed among groups for SOD (u/mg protein) and GPx (u/mg

protein). r - 4
The level &as&eased significantly in I/R groups. However, intraperitoneal administration of
&

ghreli verte}he process and increased the activity of CAT in the ovarian tissue in ghrelin treated

group. The value of CAT activity in the I/R/ghrelin group was significantly higher than those of the other
13



experimental groups (P< 0.05). The average activity of this enzyme (Mean * SD) in the sham, ischemia-

&
saline, and ischemia-ghrelin groups was 2.01+0.8, 1.46+0.13 and 2.08+0.13 u/mg protein,respectively

and they are shown in Figure 2. h \

N

- - N N

CAT
3
2.5 H
2 *
1.5 VT
0.5
. 7

sham IRS IRG

Figure Zx*Axwities (u/mg protein) in three groups. Values represent the meant SEM of CAT

eac\group. * means significant changes compared to the sham group. # means significant

changes compared to the saline group.

=
o



The value of TAC content was lower significantly in the ischemia-saline group compared to the sham and

@
ischemia-ghrelin groups (P< 0.05). Administration of ghrelin could enhance TAC level up 't
Kchemia—

1414.42+129.12 nmol/mg. The average activities of this enzyme (Mean + SD) in the slﬁ\

saline groups were 1381.86+118.6 and 928.01+79.53 nmol/mg protein, respect'«e@yire shown
r

in Figure 3.
.
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Figure 3. TAC level (nmol/mg protein) was significantly lower in the I/R group than in the ghrelin + I/R

[ ¢

group and sham group (P< 0.05). \

Figure point:

IRS: ischemia-reperfusion-saline \’
, : : : Af

IRG: ischemia-reperfusion-ghrelin
*: significant changes compared to sham group.

#: significant changes compared to the saline group. \ ‘\

p

MDA levels were significantly higher in the I/R gxthv sham + ischemia-ghrelin sham groups

(P<0.05). The average activity of this enzyme ean t n the sham, ischemia-saline, and ischemia-
ghrelin groups was 972.81+98.42, 1 * 811.36+103.68 nmol/mg protein, respectively

and they are shown in figure 4

r()‘
\§>"
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Figure 4. MDA levels (nm@g&&\) were significantly higher in the I/R group than in the ghrelin +

I/R group and sham group (P<'0.05).

[
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In this research, we investigated the protective capabilities of ghrelin against oxidative damage caused
by ovarian ischemia-reperfusion injury in a rat model. The findings of our study demonstritid that the

administered dose of ghrelin effectively mitigated biochemical damage associated WIH e stress

in ovarian ischemia-reperfusion injury. \\ 4

Adnexal torsion occurs when the ovarian vascular pedicle twists, 0n§‘lood flow and causing

ovarian ischemia (Ghosh and Mukharjee, 2022). This condi'&n leads t&elevate}evels of lactic acid,

hypoxanthine, and lipid peroxides in the blood. While detor comm’n treatment, it can trigger
oxidative stress, characterized by an imbalance betwem n radicals and antioxidants (Deger

and Cavus, 2020, Sengul et al., 2013, Park et al. X3 ErM al., 2022).

Rt
After ovarian detorsion, increased oxyg &tact with hypoxanthine and xanthine, generating
reactive oxygen species (ROS). The§e ROS, ut’ng superoxide, cause tissue damage by promoting cell
membrane peroxidation a t ng\chondrlal lipids. This process, known as ischemia-reperfusion
injury, exacerbates draﬁu\ by ischemia (Sengul et al., 2013, Park et al., 2013, Soares et al.,
2019). Malondialdehy A), an indicator of oxidative damage, increases, leading to cell membrane

dis ptihist ar& the ion transport system, reduced enzyme activity, and dysfunction in cell

organelles (Liu s al., 2016, Akdemir et al., 2014).

18



Several studies demonstrate the impact of antioxidant molecules on the ischemia-reperfusion injury of
the rat ovary. These studies motivated us to explore the influence of ghrelin on rat ovari;chemia-

reperfusion. Our findings indicate that administering ghrelin before ischemia-reperfu p05|t|ve

effect on oxidative damage in the ovaries. In our study, the level of MDA 5|gn|f| r\?&s?d in the
ghrelin group compared to the ischemia-saline rats, suggesting that hrelm can reduce
peroxidation. Similarly, in a report, it was observed that Agomelati agmﬂcan\decreased the

\

ischemia/reperfusion-associated rise in MDA in ovarian tissue paré tc‘che IR group (Gutteridge,

1995). Additionally, oxytocin administration was foundﬁd ase II‘DA levels significantly in rats

treated with ovarian torsion (Lee et al., 2002). ‘ ‘

The body maintains a balance between antlo&ntad oxidant systems. Antioxidant systems,
comprising enzymatic and non- enzyn}at |ox’iants, actively scavenge reactive oxygen species (ROS)
to protect tissues from oxidati*iam . However, if, for any reason, the oxidant mechanisms
overpower this balance, i@u\n\id peroxidation and tissue damage (Lee et al., 2002). One crucial
antioxidant enzyme is.SOD. SOD'plays a significant role in rapidly converting superoxide into a less

harmfu\&ntwe y hydrogen peroxide. Additionally, GPx and CAT further convert this

hydrogen pero‘:le into water (Anjum et al., 2016).

19



In our study, superoxide dismutase showed an increase in the ischemia-reperfusion group compared to
&
the sham group and a decrease compared to the treated group, although these changes‘were not
statistically significant. In contrast, Yakan et al. observed statistically significant differ xng SOD
groups in rat ovaries (Ozlem et al., 2018). This discrepancy could be attrlbuted Wm’the
interval between the tests, the duration of ischemia-reperfusion, and other factors Ch ges in SOD
activity might be linked to fluctuations in the levels of its substrate, the supero&e radical (Cigsar et al.,
\
2015). An increase in enzyme activity is often associated with aise in the woduction of its substrate
during metabolic processes. On the other hand, the de% antioxidant enzyme activity in the
treatment group could be explained by a reductMn th@evels of reactive oxygen species (ROS) or their
substrates (Cigsar et al., 2015). Consistent with our fin , a recent study investigating the antioxidant
effects of Osajin on ischemia-reperfusio @’ in r*varies reported a decrease in SOD activity in the
treatment group, along witha d crease in the'level of MDA compared to the ischemia-saline group. This

suggests that similar to c x has the capability to reduce lipid peroxidation of the cell
fic'subst

membrane and the sﬁl te of the SOD enzyme (superoxide) through pathways independent

of antioxidan{y"w\wv (Cigsar et al., 2015).

Ino udy, GPx increased in the ischemia-reperfusion-saline group compared to sham and decreased
in the ischemia-reperfusion-ghrelin group compared to the ischemia-saline rats and none of these

20



changes were significant. Probably, one of the reasons for this finding may be due to the presence of
' &
non-enzymatic antioxidants in the follicular fluid or it may be due to the lack of changes in hydrogen
|I &1

peroxide concentration. In contrast to our study, in which the antioxidant effect of va

ischemia-reperfusion ovary had been investigated, a significant increase in GPx‘v\bvd)n the
treated group (Ugurel et al., 2017).

Another biochemical parameter in our study was catalase (&T) Catalie isa v component of the
cellular antioxidant system, responsible for converting hydr roxide *to water and molecular
oxygen. This enzymatic process serves to protect the cw i tke damage (Nandi et al., 2019). We
observed a significant decrease in the saline grovamM the sham group, and a notable increase
in catalase enzyme activity was observed.in t&hre&up compared to the saline group. This
significant variation in catalase enzyn'e ity t‘tween the ischemia-saline and ischemia-ghrelin
groups indicates a respective i‘ease d decrease in the substrate of this enzyme (H202). Similar to

our findings, in an investi€ion\e\steine on ischemic-reperfusion ovary, catalase was significantly

decreased in the saline group compared to the sham group and significantly increased in the ghrelin

group cw&o Na'me group (Yao et al., 2007).

In the al s\te, cells possess a biochemical defense system that includes low-weight molecules and

reactive free radicals, such as vitamin C, along with enzyme components like GPx, SOD, and CAT,
21



collectively contributing to the total antioxidant capacity (Yurtcu et al., 2015). In our study, we observed
a significant decrease in the saline group compared to the sham group, and a noteworthyiinerease in
total antioxidant capacity (TAC) was observed in the ghrelin group compared to the sg&m‘

Similarly, Yurtcu et al. observed a significant change in total antioxidant capacit‘ lxww’the

antioxidative effects of the Nigella sativa plant on ischemic-reperfusion ovaﬁes was investigated and a
\ ¥

significant increase in total antioxidant capacity in the treatment group was foN (Yurtcu et al., 2015,

)
Atasever and Bakacak, 2017). Consistent with our results, Demir.et al. aIso‘eported a significant
difference in TAC levels between groups (Demir et al., % thou&m our study, SOD and GPx
parameters did not show a significant increase |M gr*p treated with ghrelin, the substantial increase
in catalase enzyme activity in the treatment group aIMsulted in a significant enhancement of total
antioxidant capacity. This finding under @ he ci&ial role of the catalase enzyme in managing

4

oxidant parameters.

Ghrelin expression has bG \f&m interstitial and luteal hilus cells within the ovary, with its

receptors present in the oocyte'and ovarian follicle. These observations suggest a potential role for
ghrelini ir(&re&fing the function of follicular and luteal cells. Furthermore, studies have
demonstrated ‘e consistent expression of the ghrelin gene in the rat ovary throughout the estrus cycle,
with the lowest expression in proestrus and the highest in diestrus. The presence of both the ghrelin

22



ligand and receptor within the ovary indicates a regulatory pathway for this novel molecule in the

physiological functions of the ovary (Caminos et al., 2003, Gaytan et al., 2003). One Iimita'&oﬁ‘ the
0

ided to

present study was that only the single dose of ghrelin was evaluated. Further researc

determine the different dosage effects \\ ,
of ghrelin on ovarian torsion/detorsion. o \ .

In our earlier study investigating the antioxidant effect of g%hn on h&thy rat ovaries, we noted a

significant increase in the antioxidant enzymes CAT, SOD, ar‘GPx:aﬁng with a significant decrease in

the MDA index in the ghrelin group (Kheradma al, ) However, in contrast to our findings, a
study by Iseri et al., which explored the antio tlve ects of ghrelin on the stomach, reported a
significant increase in GPx in the treate er’ al., 2005). The probable reason for this may be
the difference in tissues in which eVaLati e’e performed.

Q™

is mve g&n |m was to assess the protective effects of ghrelin in ischemia/reperfusion

5. Conclusion

damage y ovarian torsion/detorsion. The findings of current study suggest that ghrelin is potent

23



antioxidant that can reduce oxidative stress. This result aligns with recent reports highlighting the

antioxidative properties of ghrelin in various other tissues. One limitation of this study w at the

precise timing of the administration of the ghrelin and the appropriate dose to achiev, be ec‘ect of
the ghrelin were not exactly known, and the dose and time of injection in our s \ws?j on

previous documentations. Further research is required to completel under'tand the suitable dose and

administration time to achieve the best treatment efficiency.
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