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Abstract

Introduction: Kisspeptin is biologically active peptide encoded by the KISS1 gene that is structurally found in the kidney tubule, col-
lecting duct and vein smooth muscle cells.

Aim: We aimed to investigate the role of kisspeptin in kidney function and renal pathophysiology in experimental kidney ischemia/

reperfusion (I/R) injury.

Materials and methods: Male Spraque-Dawley rats were divided into control and I/R groups (n=8). Both kidney vessels of I/R
group rats were clamped and subjected to ischemia for 60 minutes and reperfusion for 48 hours. After the reperfusion period blood
samples and kidney tissue were collected under anesthesia.

Results: Levels of urea, creatinine (p<0.01) in serum, Kim-1 in urine (p<0.05) were increased, creatinine clearance, aldosterone and
ANG II levels in serum were decreased in the I/R group compared with the Control group (p<0.05). Kidney kisspeptin levels decreased
and urine kisspeptin levels increased (p<0.05).

Conclusions: The present study has shown that the levels of kisspeptin change in kidney damage and thus the kisspeptin may play a
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role in the regulation of renal function and in the pathophysiology of acute kidney injury.
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INTRODUCTION

Acute kidney injury (AKI) is a disease characterized by a
decrease in urinary output, an increase in serum creati-
nine and nitrogenous products, and a reduced ability of the
kidney to regulate the balance of fluid and electrolyte due
to sudden loss of renal function.! Today, AKI remains an
important clinical problem, despite new research and new
advances in treatment.? Ischemia reperfusion (I/R) is one
of the most important causes of AKI induced by various
etiological factors. AKI developed with I/R injury affecting
approximately 13.3 million patients per year continue to be
one of the social public health problems with high morbid-

ity, mortality and health costs. This situation occurs in var-
ious clinical situations such as kidney transplantation, car-
diovascular surgery, sepsis, and shock.> During ischemia,
there are some changes in the kidney tubules, glomerulus,
and veins at the cellular level. Reperfusion is necessary for
the survival of ischemic kidney tissue, but leads to addi-
tional damage.? Reactive oxygen species (ROS), reactive
nitrogen species (RNS), purine metabolites, vasoactive
peptides (angiotensin II (Ang II)), angiotensin converting
enzyme (ACE), and neuropeptides (orexin-A, neuropep-
tide Y, endothelin, urotensin II) are involved.’

Kisspeptin is a neuropeptide encoded by the KISS1
gene by activating GPR54 receptor. It is known that the
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kisspeptin and receptors are excreted from the central ner-
vous system, heart, ovary and placenta. In addition, recent
studies have shown their existence in kidney tubule cells,
collecting duct cells and vascular smooth muscle cells.5
Kisspeptin is reported to stimulate sexual development,
suppress tumor metastasis, increase insulin secretion, regu-
late kidney development, stimulate aldosterone release and
therefore causing vasoconstriction.”” The first evidence
that kisspeptin plays an important role in kidney function
has been given by Shoji I et al.® The researchers report that
kisspeptin and KISS1 (GPR54) receptors are found in tubu-
lar cells, collecting duct cells and vessels of smooth muscle
cells in rat kidneys. It was found that KISSIR protein levels
decreased significantly in chronic renal failure. In addition,
deletion of the KISSI receptor caused a defect in embry-
onic branching morphogenesis, reduced glomerular devel-
opment and decreased glomerular count in adult kidney,
resulting in renal failure.!

All of these findings suggest that kisspeptin may have a
role for kidney function. However, the importance and role
of kisspeptin in ischemic AKI remains unclear. In the light
of what we have said above, we aimed to investigate the as-
sociation of kidney function, Ang II, ACE, and aldosterone
with kisspeptin in experimental kidney I/R injury.

MATERIALS AND METHODS

Animals

In this study, 16 male Sprague-Dawley rats weighing 300-
350 g each were used. Rats were randomly divided into 2
equal groups (n=8). Food and water were provided ad li-
bitum to the rats that were kept under standard laborato-
ry conditions (22+1°C and 12 hours light/dark cycle). The
study was approved by the Local Ethics Committee of the
Animal Experiments of Trakya University (2016/13).

Kisspeptin in Kidney Injury
Experimental Design

Rats were anesthetized by intramuscular injection with
the 10 mg/kg of xylazine (Rompun, Bayer, Turkey) and
90 mg/kg ketamine (Ketasol, Richterphar AG, Wels-
Austria). After anesthesia, abdominal areas of the rats
placed on the 37°C heated experimental table and were
shaved and the midline was incised. Both kidney vessels
were removed. The blood flow in renal vessels of the I/R
group were occluded by applying atraumatic microvascu-
lar clamp (FST, 85 g, USA) for 60 minutes. At the end of
ischemic period, clamps were removed and reperfusion
was performed for 48 hours. During the experiment, ster-
ile physiological saline equivalent of 5% of body weight at
37°C were given to abdomen in order to compensate the
fluid loss. The same surgical procedure except clamping the
vessels was done on the animals in Control group. The ex-
perimental design is shown in Fig. 1.

At 24 hours of reperfusion, all rats were placed in met-
abolic cages and urine specimens were collected for 24
hours. At 48 hours of reperfusion, blood and kidney sam-
ples were taken under anesthesia by administering 10 mg
of rompun and 50 mg/kg ketamine to the rats. After the
kidneys were removed, they were divided into 2 pieces
longitudinally; one part was homogenized, the other part
was removed with the left kidney until the analysis was
performed at -80°C. Blood (after waiting for 2 hours) and
urine samples (direct) were centrifuged at 3000 rpm in a
refrigerated centrifuge at 3000 rpm for 15 min for blood
samples, 20 min for urine samples and placed at -80°C until
analyzed by taking into eppendorf tubes.

Biochemical studies at the kidney level

In our study levels of red-GSH, ox-GSH, NO and kisspeptin
in kidney tissue were measured using ELISA red-GSH and
ox-GSH (Mybiosource, Inc., USA), NO (Enzo Life Scienc-
es, Inc., USA) and kisspeptin (Elabscience, Biotech Co. Ltd,

A
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Figure 1. Experimental design of the control group (A) and I/R group (B).
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USA) following the manufacturer’s protocol. Kidney MDA
content was determined by spectrophotometric methods.

Biochemical studies at serum level

Serum NO (Enzo Life Sciences, Inc., USA), Arginine (My-
biosource, Inc., USA), aldosterone, ACE, Ang II, and kiss-
peptin (Elabscience, Biotech Co. Ltd, USA) levels was de-
termined according to manufacturer’s instruction.

Serum sodium (Na*), potassium (K*), alanine amino-
transferase (ALT), aspartate aminotransferase (AST) , cre-
atine kinase (CK) activities, urea and creatinine levels were
determined by autoanalyzer (Kamelab Prime 60i, Finland).

Biochemical studies at urine level

Urine Kim 1 (Mybiosource, Inc., USA), NO (Enzo Life Sci-
ences, Inc., USA), microalbuminuria and kisspeptin (Elab-
science-Biotech Co. Ltd, USA) levels were measured by
ELISA kit in our laboratory. Creatinine, Na*, and K* levels
in the urine were measured by an autoanalyzer (Konelab
Prime 601, Finland).

Statistical analysis

Findings in our study were expressed as mean * standard
deviation. The Mann-Whitney U test was used to compare
the differences between the groups. p<0.05 was considered
as statistically significant. SPSS 20.0 (License No: 10240642)
package program was used for statistical analysis.

RESULTS

Biochemical study findings at the kidney
level

In our study, oxidative stress was evaluated with oxidative
stress markers such as MDA, red-GSH, ox-GSH, NO in the
kidney. There was a significant increase in oxidative stress
markers of renal tissues of I/R group rats compared with
the control group in the levels of red-GSH (p<0.001), ox-

GSH (p<0.05), NO (p<0.01), while in kisspeptin (p<0.001)
levels were decreased and MDA (p>0.05) levels was not sta-
tistically significant (Table 1).

Biochemical study findings at serum level

In our study, we found that Serum ALT (p<0.001), AST
(p<0.01), urea (p<0.001), creatinine (p<0.001), ACE
(p<0.001) and NO (p<0.05) were significantly increased in
the I/R group as compared with Control group data. Lev-
els of aldosterone (p<0.01), Ang II (p<0.05) and arginine
(p<0.001) were decreased, and kisspeptin, Na*, K* levels in
serum samples was no statistically significant difference for
the I/R group when compared with Control group (Table 2).

Biochemical study findings at urine level

The findings of our study showed that Na*, K", creatinine,
creatinine clearance (p<0.001) levels decreased, while FeNa,
NO, Kim-1, urine volume (p<0.001) and kisspeptin levels
(p<0.01) in urine samples were significantly increased for
the I/R group as compared with Control group (Table 3).

DISCUSSION

AKI, a major problem of current medicine, is a common
and potentially life-threatening condition in recent times.
One of the most common causes of AKI, known as a com-
plex disease, is I/R injury. Currently, there are no specific
treatments for patients with ABI due to I/R other than kid-
ney transplantation and supportive treatments. Therefore,
new treatment strategies are needed to preserve end-stage
renal failure and renal dysfunction.!! Many experimental
studies have been carried out by the AKI models on ex-
perimental animals aimed at closing this gap in treatment.
In our study, we used a commonly used model: AKI mod-
el which is done by bilateral kidney I/R. The duration of
ischemia plays a very important role in the development
of end-stage kidney damage. Today, there are many stud-
ies that apply I/R at different times to create AKL In the
experimental I/R model, it was stated that ischemia should
be applied to the kidney vessels for 60 minutes in order to

Table 1. Biochemical results of experimental groups in the kidney tissue

Parameters Control Group I/R Group p value
MDA (nmol/g tissue) 0.99+0.29 1.26+0.56 >0.05
red-GSH (ng/mg protein) 0.06+0.004 0.09+0.006 <0.001
0x-GSH (pg/mg protein) 67.95+55.38 146.80+14.76 <0.05
Arginine (umol/mg protein) 0.64+0.51 0.56+0.36 >0.05
NO (umol/mg protein) 14.76+0.94 13.17+0.75 <0.01
Kisspeptin (pg/mg protein) 368.34+23.34 116.89+46.44 <0.001

Data are presented as mean+SD. I/R group: Ischemia/Reperfusion group; MDA: malondialdehyde; red-GSH: reduced glutathione; ox-

GSH: oxidized glutathione; NO: nitric oxide
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Table 2. Biochemical results of experimental groups in the serum

Kisspeptin in Kidney Injury

Parameters Control Group I/R Group p value
AST (U/L) 293.75+42.56 453.13+85.04 <0.01
ALT (U/L) 51.38+5.24 89.88+43.00 <0.001
CK (U/L) 2105.75+£513.09 1647.00+£523.63 >0.05
Urea (mg/dl) 36.63+£4.53 375.75£65.57 <0.001
Creatinine (mg/dl) 0.29+0.35 4.13+1.25 <0.001
SNa (mmol/L) 131.38+8.77 127.88+9.85 >0.05
SK (mmol/L) 4.94+0.67 5.28+1.22 >0.05
Aldosterone (pg/mL) 2909.79+3162.41 631.15+210.86 <0.01
ACE (pg/mL) 6.65+1.44 32.52 £11.16 <0.001
AngII (pg/mL) 1013.53+641.95 449.12+108.52 <0.05
Kisspeptin (pg/mL) 99.64+17.05 91.46+15.60 >0.05
Arginine (umol/L) 72.52+15.21 30.41+8.59 <0.001
SNO (umol/L) 46.61+9.45 59.70£12.06 <0.05

Data are presented as mean+SD. I/R group: Ischemia/Reperfusion group; AST: aspartate aminotransferase; ALT: alanine aminotransfer-

ase; CK: creatine phosphokinase; SNa: serum sodium; SK: serum potassium; ACE: angiotensin converting enzyme; Ang II: angiotensin

II; SNO: serum nitric oxide

Table 3. Biochemical results of experimental groups in the urine

Parameters Control Group I/R Group p value
UNa (mmol/L) 139.00+30.58 41.00+12.46 <0.001
UK (mmol/L) 291.88+59.38 44.75+9.10 <0.001
Creatinine (mg/dl) 108.13+22.86 17.98+7.88 <0.001
Creatinine clearance (ml/dk) 2.76+0.61 0.15+0.10 <0.001
FeNa% 0.29+0.08 11.67£11.62 <0.001
FeK% 16.08+3.98 226.50+98.12 <0.01

UNO (pumol/L) 10.85+£2.19 68.16+11.44 <0.001
KIM-1 (ng/mL) 0. 04£0.02 0.38+0.05 <0.001
Kisspeptin (pg/mL) 44.87+17.61 101.39+37.37 <0.01

Urine volume (ml) 10.73 £2.35 39.88 +5.93 <0.001

Data are presented as mean+SD. I/R Group: Ischemia/Reperfusion group; UNa: urine sodium; UK: urine potassium; FeNa: fractional

excretion of sodium; FeK: fractional excretion of potassium. UNO: urine nitric oxide; KIM-1: kidney injury molecule-1

cause damage to both the distal and proximal tubules.!?
Therefore, we chose 60 minutes of ischemia and 48 hours
of reperfusion. In the experimental AKI model which we
created by applying 60 minutes of ischemia and 48 hours of
reperfusion to both kidney vessels of rats, it was observed
that KIM 1 levels and oxidative stress increased as a bio-
marker of renal proximal tubule injury. These data show
that the AKI model is formed by I/R.

Renal I/R injury usually results in damage and dysfunc-
tion in kidney tubules and glomerules. An increase in Kim
1 protein in the process is considered as a marker of proxi-
mal tubule damage in the kidney. It has been reported that
a significant increase in urine Kim 1 level was observed in
the I/R group compared to the control group in the AKI
models formed by renal I/R injury in literature studies.!>!*
The increase in urine Kim 1 level which indicates the oc-

currence of kidney damage in the I/R group after 60 min-
utes of ischemia and 48 hours of reperfusion was similar to
the results of the study described above.

In our study, increase in serum urea and serum cre-
atinine levels and decrease in creatinine clearance in I/R
group rats indicate that glomerular function is impaired. In
addition, there was an increase in serum AST and ALT lev-
els, in fractional Na* and fractional K* excretion, an indica-
tor of renal tubular dysfunction in I/R group rats. Increase
of AST enzymes which are present in kidney tubule cells,
in serum shows tubular damage, whereas increase in FeNa
levels indicates deterioration of tubular function. Further-
more, an increase in the level of KIM1 confirms the forma-
tion of proximal tubule damage. These findings are similar
to those found by Chatterjee PK et al.!> and Malek M et al.1®
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Nitric oxide is formed during the conversion of L-ar-
ginine to L-sitrulin via nitric oxide synthases (NOS). It
is known that kidneys play a role in many events such as
regulating NO glomerular hemodynamics, regulation of
mitochondrial respiration, tubuloglomerular feedback
mechanism, excretion of Na*, CI', and HzO, including re-
nin secretion.!” It has been reported that arginine admin-
istration in renal I/R injury protects the kidney from toxic
and ischemic damage.!® A significant increase in renal NO
levels, serum NO and urinary NO levels was observed in
the rat model of acute renal damage induced by experi-
mental I/R injury. Serum arginine levels decreased in the
I/R group and no significant changes were observed in the
renal arginine levels. These results are consistent with the
results obtained by Ko¢ M et al.!?

During ischemia, free radicals cause damage in cells.
This affects the lipids in the cell membrane initially. When
the lipids in the cell membrane are oxidized by free rad-
icals, a number of reactions start and the final product is
MDA. Lipid peroxidation causes degradation of membrane
permeability and thus cell destruction. These events, which
occur in tubular cells, are also known to be one of the
major causes of kidney damage. It has been reported that
MDA levels in the I/R group are higher in the AKI models
formed by renal I/R injury than in the control group.?*! In
our study, we found that MDA level was higher in the I/R
group than in the control group when there was no statis-
tically significant difference between the control group and
the I/R group. In our study, reperfusion after 60 minutes of
ischemia and 48 hours of reperfusion may be a cause of no
significant difference in MDA level. These results indicate
that oxidative damage is increased in the I/R group.

After the oxidative damage that occurs in the I/R peri-
od, antioxidant enzymes such as GSH, catalase, glutathione
peroxidase, superoxide dismutase get activated. In many
similar studies like that of Bagcioglu M, et al.?° it was re-
ported that the rats subjected to I/R compared to the con-
trol group showed a decrease in renal red - GSH levels and
an increase in ox — GSH levels. In our study, it was deter-
mined that the red - GSH level increased in an interesting
way as the ox - GSH levels in the rat kidneys that I/R were
administered increased in accordance with the above study
results. This difference in our findings may be due to the
difference in I/R duration that we apply to the rat kidneys.

Recently, it has been reported that the kisspeptin is di-
rectly and indirectly related to the physiology and patho-
physiology of the urogenital system.?? Yi et al. (2010) have
shown that kisspeptin, known to regulate kidney devel-
opment and morphogenesis, controls also the expression
of bmp7, which plays an important role in kidney devel-
opment and repair of tubular damage in renal diseases.!”
However, there is currently limited information about the
association of the various pathological states of kidney and
kidney with kisspeptin, and the physiopathological role of
kisspeptin in acute kidney injury is unknown.

Our literature review is the first to investigate the change
in kisspeptin in AKI. We assessed changes in the expression

of the kisspeptin in response to acute renal injury due to
ischemia reperfusion in our study. As a result of the study,
the kidney kisspeptin levels and urine kisspeptin levels
were increased in the experimental group of experimental
acute renal failure (I/R group). There was no significant
change in serum KISS levels. In the model of chronic renal
failure developed by applying 5/6 necrectomy; compared
with the control group, the levels of the kisspeptin mRNA
in the ischemic group did not show any significant differ-
ence at 3 days, but decreased at 56 days. In addition, it was
reported that there was a significant increase in the poly-
peptide receptor immunoreactivity on the 56" day. mRNA
levels of kisspeptin receptors in the kidneys; It was reported
that there was a significant increase on days 14 and 56 when
there was no significant difference on day 3. In this study,
in which chronic kidney damage was developed; it has been
reported that kisspeptin and its receptors play a role in the
regulation of renal function and in the pathophysiology of
chronic renal failure.® The reason for not having a signifi-
cant difference in serum kisspeptin levels in our model may
be due to the low reperfusion period.

It has been reported that during the pregnancy period,
the concentration of kisspeptin at the dramatic level in-
creases, eventually increasing the level of aldosterone in the
fetal adrenal gland.?® 1t has also been reported that kiss-
peptin induces aldosterone secretion by increasing Ang II
level. In our study, the decrease in serum kisspeptin levels
in the I/R group was not significant, but serum Ang II and
aldosterone levels were significantly decreased. A signifi-
cant increase in ACE level was observed.

Nowadays, the RAAS system plays an important role in
the progress of I/R injury. There are many studies in the
literature about RAAS system and I/R relationship. It has
been reported significantly elevated serum Aldosterone
levels in the I/R group compared to the Control group in
their studies of 20 min ischemia and 24 h reperfusion, and
45 minutes of ischemia and 24 hours of reperfusion.?+?°
Efrati et al.?® (2012) have reported that kidney and se-
rum Ang II levels were significantly reduced in the I/R
group where they were subjected to reperfusion for up to
24 hours, in their study of 60 ischemia and reperfusion at
various times. Da Silveira et al.?” (2010) reported a reduc-
tion in renal ACE levels compared to the Control group
in the IR groups that received 45 minutes of ischemia and
reperfusion at different time periods. In the results of our
study, which was differentiated from the above-mentioned
studies by different I/R period, serum Aldosterone showed
different results with increase of serum ACE levels and de-
crease of serum ANG II levels. Ten et al.?® (2010) reported
that administration of central kisspeptin in anesthetized
rats increased plasma antidiuretic hormone levels, reduc-
ing Na* excretion and urine volume. When we compare the
findings of our study with the literature, it can be concluded
that the lack of significant difference in serum levels of kis-
speptin it may be the result of a short reperfusion period.
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CONLCUSION

Evaluating the results of this study and the relevant liter-
ature we can conclude that kisspeptin may play a role in
the pathophysiology of experimental I/R injury. We think
that kidney mRNA concentration of kisspeptin and mRNA
levels of kisspeptin receptors should be examined during
different reperfusion periods in order to investigate the re-
lationship and effect of kisspeptin with renal function and
renal damage. We also think that there is a need for more
comprehensive studies of kidney blood flow, renal func-
tion, parameters showing the degree of oxidative damage
and effects on NO metabolism by administering kisspeptin
at different doses.

REFERENCES

1. Bellomo R, Kellum JA, Ronco C. Acute kidney injury. Lancet 2012;
380: 756-66.

2. Koza Y. Acute kidney injury: current concepts and new insights. J Inj
Violence Res 2016; 8(1): 58-62.

3. Zuk A, Bonventre JV. Acute kidney injury. Annu Rev Med 2016; 67:
293-307.

4. Basile DP, Anderson MD, Sutton TA. Pathophysiology of acute kid-
ney injury. Compr Physiol 2012; 2(2): 1303-53.

5. Takahashi K, Hirose T, Mori N, et al. The renin-angiotensin system,
adrenomedullins and urotensin II in the kidney: possible renoprotec-
tion via the kidney peptide systems. Peptides 2009; (8):1575-85.

6. Shoji I, Hirosed T, Morib N, et al. Expression of kisspeptins and kis-
speptin receptor in the kidney of chronic renal failure rats. Peptides
2010; 31: 1920-5.

7. Bhattacharya M, Babwah AV. Kisspeptin: beyond the brain. Endocri-
nology 2015; 156(4): 1218-27.

8. Nabi G, Muhammad H, Ali S, et al. Kisspeptin, its localization and
physiological functions in primates: a review. World Journal of Zool-
ogy 2015; 10 (2): 94-101.

9. Takahashi K, Shoji I, Shibasaki A, et al. Presence of kisspeptin-like
immunoreactivity in human adrenal glands and adrenal tumors. J
Mol Neurosci 2010; 41(1):138-44.

10. Yi T, Tan K, Cho S-G, et al. Regulation of embryonic kidney branch-
ing morphogenesis and glomerular development by KISS1 receptor
(Gpr54) through NFAT2- and Sp1-mediated Bmp7 expression. J Biol
Chem 2010; 285(23): 17811-20.

11. Schrezenmeier EV, Barasch J, Budde K, et al. Biomarkers in acute kid-
ney injury - pathophysiological basis and clinical performance. Acta
psychologica 2017, 219(3): 556-74.

12.

13.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Kisspeptin in Kidney Injury

Andreucci VE. Acute renal failure: pathophysiology, prevention, and
treatment. Springer Science & Business Media; 2012.

Yoshida T, Kumagai H, Kohsaka T, et al. Relaxin protects against re-
nal ischemia-reperfusion injury. Am J Physiol Renal Physiol 2013;
305(8): F1169-76.

. Peng H, Mao Y, Fu X, et al. Comparison of biomarkers in rat renal

ischemia-reperfusion injury. Int J Clin Exp Med 2015; 8(5): 7577-84.
Chatterjee PK, Patel NS, Kvale EO, et al. Inhibition of inducible nitric
oxide synthase reduces renal ischemia/reperfusion injury. Kidney Int
2002; 61(3): 862-71.

Malek M, Nematbakhsh M. The preventive effects of diminazene ace-
turate in renal ischemia/reperfusion injury in male and female rats.
Adv Prev Med 2014; 14: 13-5.

Sharma SP. Nitric oxide and the kidney. Indian ] Nephrology 2004;
14:77-84.

Gautam C, Edgar AJ. Role of L-arginine in the pathogenesis and treat-
ment of renal disease. ] Nutr 2004; 134(10), 2801S-6S.

Ko¢ M, Kumral ZN, Ozkan N, et al. Obestatin improves ischemia/
reperfusion-induced renal injury in ratsvia its antioxidant and anti-
apoptotic effects: Role of the nitric oxide. Peptides 2014; 60: 23-31.
Bagcioglu M, Kocaaslan R, Uslu M, et al. The Effect of Ticagrelor on
1schemia-reperfusion mjury of kidney: 1s the pleiotropic effect a valid
factor? Kafkas Univ Vet Fak Derg 2017; 23 (6): 917-24.
Mahfoudh-Boussaid A, Ayed Tka KH, Amine Zaouali M, et al. Effects
of trimetazidine on the Akt/eNOS signaling pathway and oxidative
stress in an in vivo rat model of renal ischemia-reperfusion. Ren Fail
2014; 36(9): 1436-42.

Wahab F, Atika B, Shahab M, et al. Kisspeptin signalling in the physi-
ology and pathophysiology of the urogenital system. Nature Reviews
Urology 2015; 14: 1-12.

Katugampola H, King PJ, Chatterjee S, et al. Kisspeptin 1s a novel
regulator of human fetal adrenocortical development and function: a
finding with important implications for the human fetoplacental unit.
] Clin Endocrinol Metab 2017; 102(9): 3349-59.

Ramirez V, Trujillo ], Valdes R, et al. Adrenalectomy prevents re-
nal ischemia-reperfusion injury. Am J Physiol Renal Physiol 2009;
297(4): F932-42.

Wang Z, Liu Y, Han Y, et al. Protective effects of aliskiren on isch-
emia-reperfusion-induced renal injury in rats. Eur ] Pharmacol 2013;
718(1-3): 160-6.

Efrati S, Berman S, Hamad RA, et al. Effect of captopril treatment on
recuperation from ischemia/reperfusion-induced acute renal injury.
Nephrol Dial Transplant 2012; 27(1): 136-45.

Da Silveira KD, Pompermayer Bosco KS, Diniz LR, et al. ACE2-
angiotensin-(1-7)-Mas axis in renal ischaemia/reperfusion injury in
rats. Clin Sci (Lond) 2010; 119(9): 385-94.

Ten SC, Gu SY, Niu YE et al. Central administration of kisspeptin-10
mhibits water and sodium excretion of anesthetized male rats and
the mvolvement of arginine vasopressin. Endocrine Research 2010;
35(3): 128-36.

Folia Medica | 2020 | Vol. 62 | No. 1

87

Folia Medica



Folia Medica

A. Kudaibergenova et al

N3yueHne ponu KuccnentuHa npum aKkcnepuMmeHTasibHOMN
No4YeyHO HeAOCTAaTOUYHOCTU BCneacTBue uwemum |

penepdysumn.

Acen Kynanbeprenosa, Hyperun Aviorny, Huxaiter Kangemnp, Myxamen Anmu Avian
Kagpeopa dusuonozuu, Opaxuiickuii ynusepcumem - Meduyunckuii paxynvmem, Soupne, Typuus.

Appec ana koppecnoHaeHuun: Hypernu Aitgoray, Kadenpa dusnonornu, Opakniicknit yansepcutet - MeguinHckuit Gakynbret, DanupHe
22040, Typrpsa. E-mail: naydogdu@hotmail.com; Tern.: 05436062323

[arta nonyyeHus: 20 mas 2019 ¢ lata npuemku: 30 urons 2019 ¢ flata ny6nmkaumm: 31 mapra 2020

O6pasel, yuTupoBaHusa: Kudaibergenova A, Aydogdu N, Kandemir N, Aydin MA. Investigation of kisspeptin role in experimental
kidney ischemia/reperfusion injury. Folia Med (Plovdiv) 2020;62(1):82-8. doi: 10.3897/folmed.62.e47913.

AGCTpakT

BBepeHwue: KuccrentyH - 9To 6110/10rMYecKy aKTYBHBII IeNTVH, KopypyeMblit reHoM KISS1, KOTOpPBIit CTPYKTYPHO 0OHapY>KMBaeT-
A B KaHA/IbIIaX II0YeK, COOMPATEeIbHBIX IIPOTOKAX M TPyOOUKAX, a TakXKe B KIeTKaX BEHO3HOI ITIa[IKOI MYCKY/IaTypBI.

Llenb: Mbl cTpeMmInch UCCIe[OBATh PO/Ib KMCCIENTUHA B QYHKIMM ITOYEK U NaTO(PNU3NONIOTUY IIPY SKCIIEPYMEHTA/IbHOI T0YeYHO
HeJJOCTATOYHOCTH BC/IEACTBYUE NilleMun / perepdy3ni.

Matepuanbl n metogbl: CaMios Kpsic Sprague-Dawley pasmenumt Ha KOHTponbHyI0 1 VI / P rpymmst (n = 8). O6a moyedHbIX
cocypa KpbIc B rpyie V / P 6bU1y 3a>kaThl ¥ IIOABEPIHYTHI MIIeMIH B TedeHne 60 MUHYT U perepdysun B Tedenne 48 sacos. Ilocre
nepuopa perepdysuyt 61 B3ATHI 00pa3Libl KPOBY 1 IOUEYHOI TKAHY IIOJ aHeCTe3Nell.

PesynbraTbl: YpoBHM MOYEBMHBI U KpeaTMHMHA B CbIBOpOTKe KpoBu (p <0,01), Kim-1 B Moue (p <0,05) 61 YBENIMYEHBI, KIMPEHC
KpeaTMHIHA, al1bJocTepoH 1 ypoBHM ANG II B cbIBOpOTKe OBIIM CHYDKEHBI B Tpymine V / P o cpaBHeHUI0 ¢ KOHTPOJIbHOI IPYIIIION (
p <0,05). ITo4euHbIlT ypOBEHDb KIUCCIEITHHA ObIT CHIDKEH, a YPOBHM B MoYe yBennammich (p <0,05).

BbiBoAbI: Hacrosuiee nccnegoBaHye OKa3ao, YTO YPOBHYU KIUCCIENTIHA U3MEHAIOTCS MIPYU IOYEYHOI HeOCTATOYHOCTH U, TAKUM
06pa3oM, KICCIENTHH MOKET UTPATh PO/Ib B PETY/IALMN ITO9eYHON GYHKIM U B TaTO(U3IOMIOTUM OCTPOIL II0OIE€YHOI HEJOCTATOY-
HOCTH.
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