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OZET ABSTRACT

Amag: Leptin 16 kDa (kilo dalton) molekil Objective: Leptin is an ob gene protein which has a
agirhginda bir ob geni Grlinl proteindir. Bu ¢alismadaki 16 kDa weight. The aim of this study is to determine

amacimiz sican bobrek dokularinda Leptin proteini immunohistochemically the correlation between
ekspresyonu ile hipertansiyon arasindaki baglantiyi immunohistochemical expression of Leptin and
immiinohistokimyasal olarak tespit etmektir. hypertension in rat kidney tissues.

Material and Methods: Wistar albino adult rats
were divided into control and experiment groups, with
six rats in each. L-NAME was given to the experiment
group. The kidneys of all rats were excised surgically.
After these kidneys were subjected to routine

Materyal ve Metot: Yetisin Wistar albino siganlar
her birinde altisar adet olacak sekilde kontrol ve deney
olarak iki gruba ayrildilar. Deney grubunu L-NAME
verilerek si¢anlar hipertansif hale getirildi. Tim
sicanlarin bobrekleri cerrahi olarak cikartildi. Bébrekler
rutin histolojik ve immuinohistokimyasal islemlerden
gecirildikten sonra mikroskobik olarak analiz edildiler.

histologic and immunohistochemical processes,
microscopic analyses were performed.

Results: The blood pressure levels of the
experimental group were higher than in the control,
and their renal tissues had some distinctive

Bulgular: Deney grubunda kan basinci degerlerinin
kontrole goére belirgin olarak ylkselmis oldugu ve
bobrek dokularinda bazi  belirgin  histopatolojik

degisikliklerin  varligi tespit edildi. Ayrica bobrek histopathological  changes.  Additionally,  Leptin

L . . immunostaining scores increased in the excretor
bosaltim tlibilleri hiicrelerinde Leptin ekspresyonu & ) ¥
- tubule cells of hypertensive rats.
skorlari artmis idi.

Conclusion: Upregulation of Leptin expression may
indicate that Leptin molecules have an important

Sonug: Leptin ekspresyonunun artigi yikselen kan
basincina karsi bobrek dokularinin uyum saglamasi igin
bazi renal fonksiyonlarin diizenlenmesi gibi fizyolojik
olarak ya da bunun aksine patofizyolojik olarak ta

physiological role such as regulation of some kidney
functions to adapt high blood pressure; or, contrary to

artmis olabilir. Bu artisin fizyolojik veya patofizyolojik ~ this, they may be a pathophysiological sign. Further

olup olmadigini belirlemek igin ileri tst diizey ¢alismalar research is necessary to determine whether this

yapiimalidir. situation is physiological or pathophysiological process.
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INTRODUCTION

Leptin is an anti-obesity hormone
synthesized and excreted especially by fat cells
which has a 16 kDa (kilo Dalton) weight and a
glycoside polypeptide, is a product of the ob
(obese) gene, and circulates in the blood
according to the amount of fatty tissue (1-3).
Prior to the discovery of the Leptin protein, it
was estimated that a factor was produced in
the blood regulating nutritional intake and
body weight (4). This factor was determined in
1994, and it was named Leptin, after “leptos,”
meaning “slim” in Greek (1). After the
discovery, studies on the Leptin protein and
Leptin receptor (LR) intensified and more
information was obtained on Leptin (5-7).
Leptin metabolism is important in insulin
secretion and body weight regulation (8).

It has been suggested that the absence or
deficiency of Leptin bioactivity is responsible
for the occurrence of the obese phenotype,
and some studies have shown that Leptin
usage in obesity-hypertension treatment is
considerably beneficial (1,9). Leptin is involved
in the realization of cardiovascular and urinary
system functions, in addition to crucial
functions in sustaining homeostasis, which has
roles in many important duties (such as
nutrition intake, energy balance regulation,
control of the start of puberty, regulation of
hypothalamic-hypophyseal functions, and
insulin  resistance) (10-12). The Leptin
molecule improves these biological functions
by means of LR (10,11). Leptin passes the
blood-brain barrier and activates LR located in
the brain stem and hypothalamus. Leptin
deficiency or LR mutations preventing normal
intracellular signal activations lead to the early
start of some health problems, such as obesity
and obesity-related hypertension (13). There
is strong proof of the necessity of the
melanocortin system to carry out many
functions of Leptin, such as the regulating of
the renal sympathetic nervous system and
blood pressure (14,15).
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Hypertension, occurs as a result of chronic
inhibition of Nitric oxide (NO) synthase, is a
condition defined as systolic blood pressure
higher than 140 mmHg and diastolic blood
pressure higher than 90 mmHg (16,17). The
World Health Organization International
Society of Hypertension (WHO-ISH) provided a
definition of hypertension as arterial pressure
measurements of 140/90 mm Hg or greater
(18). In combined hypertension, systolic and
diastolic blood pressure are both high;
however, isolated hypertension is defined as
only a systolic blood pressure increase, which
is primarily observed in hypertension patients
of an advanced age (16,17).

Hypertension is a crucial risk factor for
cardiovascular  disease  morbidity and
mortality. In Western societies, hypertension
affects about 20%-30% of the adult
population (19). The prevalence of
hypertension increases with advancing age to
the point where 30 to 50 percent people of
40-59 years of age, more than half of the
people of 60-69 vyear of age and
approximately three fourths of those >70
years of age are affected. Chronic diseases are
important among adult population all over
the world. The prevalence of chronic diseases
like hypertension, diabetes etc, is showing an
upward trend (20).

Hypertension is a part of the clinical
spectrum of chronic kidney disease. It is the
most common complication to occur across
all stages of this disease and one of the risk
factors for its progression, with the
prevalence depending on the exact definition
of hypertension. Its prevalence and resistance
to drug treatment increase with progression
of renal failure (21). Basic research studies has
shown that vascular inflammation could
contribute to the development of
hypertension. Renal injury has been proposed
as the crucial step in the pathophysiological
cascade of essential hypertension. In
particular, arterial and systemic inflammatory
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processes have been indicated as possible
active mediators contributing to the increase
of renal damage (22).

In the present study, we aimed to determine
the histological changes and the
immunohistochemical expression of Leptin
protein in the renal tissues of rats which were
made hypertensive with L-NAME.

MATERIAL AND METHODS

Laboratory Animals

After the animal experimental protocol was
approved, adult Wistar albino rats weighing
200-210g were divided into two groups
(control/normotensive, experimental/
hypertensive) of six rats each. The rats were
caged and kept in a temperature-controlled
environment (22-242C) under a 12hrs light/
dark cycle. Animals were provided standard rat
chow and water ad libitum. Tap water was
given to all of the animals, but L-NAME (Sigma,
N-5751) (C7H15N504 HCL N  -nitro-L-arginine
methyl ester hydrochloride) was added to the
water of the experimental rats for 21 days in
order to make them hypertensive.

Making the Rats Hypertensive

Hypertension was formed by adding L-
NAME, an NO synthase enzyme inhibitor, to
the drinking water. The daily water
consumption of the rats was estimated before
starting the experiment. By taking into
consideration the daily water consumption
and rat weights, an oral dose of L-NAME of
60mg/kg/day was calculated and added to

their drinking water. The drinking water with
L-NAME added was changed once every two
days, because L-NAME that is dissolved in
water loses its activity with time, and the
remaining drinking water was not reused.
Therefore, each of the rats received fresh L-
NAME in a daily average of 60mg/kg dosage.
In the last day of the study, the blood
pressure of all the animals were measured,
and it was determined that the rats were
hypertensive.

Blood Pressure Measurement of the Rats

Blood pressures were measured from their
tail cuff arteries by a non-invasive method
while the animals were under anesthesia.
Measurement values obtained by applying
anesthesia were somewhat lower than the
measurement results obtained by application
without anesthesia (23). In order to enable
the enlargement of the tail cuff arteries
and easier pulsation detection, an
application of heat was made before each
blood pressure measurement.

The signals were received by an annular
pressure probe attached to the tail and
transferred to the computer by means of the
MP 100A-CE data collection system and MAY-
BPHR200 unit (BIOPAC Systems, CA-USA), and
the measurements were made by pressure
traces drawn by the Acknowledge package
program (23). At the end of the material
supply, the blood pressures of the control and
experiment groups were measured as
described, and the measurement results
are shown in Table 1.

Table 1: Arterial blood pressure values recorded from experimental and control group rats (+:

standard deviation, *: P<0.01)

Systolic arterial blood pressure measurement values (mmHgq)

1. rat 2. rat 3. rat 4, rat 5. rat Mean *
Hypertensive 129.67+6 129.00+£6 12833+5 129.50+5 130.00+6 129.30+6
Normotensive 89.50+2 89.17+3 89.17+3 88.50+ 1 88.17+2 88.90+2
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Histological Studies

The animals were sacrificed under deep
anesthesia by the vascular perfusion method.
The kidney tissues from the rats (n:6/group)
were fixed in 4% formalin for 24 hours,
embedded in paraffin, and sectioned for
histological examination. Five-um-thick
sections taken with a rotary microtome were
placed on slides and deparaffinized for good
adhesion and staining. Slices were stained
with hematoksilen-eozin, and the tissue
preparations were analyzed histologically
under a light microscope.

Immunohistochemical Analysis

Five-um-thick sections, placed on slides with
poly lysine, were deparaffinized in xylenes and
rehydrated through a graded ethanol series
and distilled water. The tissues were kept in a
citric acid solution for 5 minutes in a
microwave (Med High). They were cooled
immediately by adding cold distilled water.
The sections were kept in distilled water for
approximately 10 minutes, bringing them to
room temperature. Next, the tissue sections
were placed in 3% hydrogen peroxide for 15
minutes at roomtemperature and washed
three times with a 0.01M phosphate buffer
solution (PBS) 3x5 minutes. The sections were
encircled with a hydrophobic pap pen. After a
15-minute incubation in blocking serum (non-
immune) at room temperature, primary
antibody (anti-ob protein, A-20; sc-82, Santa
Cruz) was added to the tissue sample and they
were incubated in a moist environment in the
dark (1:50, 40C, 18hrs); then the sample was
stabilized at room temperature for 30 minutes
and washed three times with PBS. The
sections were then incubated for 30 minutes
with the biotinylated secondary antibodies
and washed three times with PBS. A
streptavidin-marked secondary antibody was
added to the tissue sample, incubated for 30
minutes in a humidified atmosphere in the
dark, and washed three times with 0.01M PBS.
The renal tissue sections were finally stained
with AEC (aminoethylcarbosol) for 5 minutes,
washed for 10 minutes in water,
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counterstained for 10 seconds with
hematoksilen, and washed again for 10
minutes in water. They were mounted with an
aqueous mount solution. For the negative
control, PBS was dropped on the sections
instead of a primary antibody, and the same
procedures were applied in the other steps.

Immunohistochemical Evaluation

All the tissue sections were viewed under a
microscope, to identify the Leptin reactive
cells. The kidney tissues were studied
separately as the cortex and medulla. A semi-
quantitative evaluation system, a scoring
scale, was used based on the intensity of
immunostaining that occurred as a result of
the antigen antibody reaction. In this scale, a
total of four values, grading from one
negative to three positive, were made. This
meant that (-): no staining, (+): detectable
weak staining, (++): medium severity staining,
and (+++): severe staining. By using this scale,
the results found in the cortex were as
follows: glomerular (mesangial cell,
endothelial cell), Bowman capsule parietal
and visceral layers, kidney tubules (proximal,
distal), and collective canal. For the medulla,
the loop of Henle, collective canals and
capillary  blood  vessels, and cells’
immunostaining was evaluated.

Semi-quantitative H-Score Analysis

Five areas were selected randomly from the
sections belonging to each animal to be
examined, with the medulla and cortex
inspected separately under a light microscope
with 40X magnification. Categorical
enumeration of the cells within these areas
was made according to their immunostaining
intensity. The average of the results of a blind
study was taken. During these counts, both
the number of the cells showing positive
immunostaining and the intensity degrees of
immunostaining in these cells, and all cells
which were stained and not stained, were
considered. H-Scores were calculated as H
score = Y (i+l) pi, where i is the intensity score
and pi is the percentage of cells showing that
intensity.



D ¥ JOURNAL OF CONTEMPORARY MEDICINE 2016;6(4);1-11

Gevrek et al

Statistical Analysis

The statistical analyses for this study were
performed using the SPSS-20 Windows
statistical package program (IBM Co., Somers,
NY, USA). Evaluation of the results between the
experiment and control groups was performed
by means of non-parametric Mann-Whitney-U
test. Differences were considered significant at
P<0.05.

RESULTS

Blood Pressure Findings

Prior to the sacrifice of all animals that
were included in the study, their blood
pressures were measured and recorded as
described in the material and methods
section. The recorded arterial blood pressure
measurement values are shown in Table 1.
There was a statistically significant difference
in the comparison of the mean blood
pressures of the hypertensive (129.30 mmHg)
and normotensive groups (88.90 mmHg)

(P<0.01); therefore, it was decided that the
rats in the experimental group were
hypertensive.

Histopathological Findings

In histological examinations of kidney
tissues of normotensive rats, there were no
considerable structural histological changes
observed. Some significant structural changes
were observed in microscopic examination of
the kidney tissues of hypertensive rats.
Among these histopathological findings,
tubular dilatations were specifically observed.
In some of the proximal and distal tubular
cells, pyknotic nuclei and eosinophilic
cytoplasm were observed. Focal mononuclear
cell infiltration in the interstitial area was
frequently observed. In particular,
eosinophilic material accumulation in the
lumen of collective tubules in the medulla

was observed. Moreover, conspicuous
pyknotic nuclei and glomerulosclerosis
findings in some glomerular cells were

observed as well (Figure 1).

ol:q
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Figure 1. The experimental group rat renal tissues’ histological appearance. Focal mononuclear cell infiltration
(asterisk) observed in the interstitial space. Expansion of the proximal and distal tubule cells (arrows) and increase of
the Bowman's capsule space area available. Increased signs of interstitial fibrosis characterized by the connective
tissue between the tubules can be seen (H&E x 10 obj).
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Immunohistochemical Findings

In the normotensive rats’ renal tissues, a
moderate immune reaction was observed in
the cytoplasm of proximal tubular cells (mean
H-Score value: 235.04), and in the distal
tubules, a weak reaction (mean H-Score value:
53.08) was observed (Figure 2). In the
hypertensive rats, strong immune reactions
were observed in the cytoplasm of proximal
tubule cells (mean H-Score value: 322.39) and
in the distal tubules, relatively weak staining
(mean H-Score value: 65.76) was determined
(Figure 3). Additionally, some collector tubule
cells were stained very weakly in rare areas in
the hypertensive kidney medulla.
Immunostaining was negative in the loops of

Henle. In normotensives, immunostaining was
observed showing similarities with the
experimental group’s medulla.
Immunohistochemical distribution of Leptin in
the kidney tissues of the control and
experimental groups are shown
comparatively in Table 2. No immunostaining
could be observed in the glomerulus,
Bowman capsule, and veins. Immunostaining
H-Score values of the proximal and distal
tubules of the experimental and control group
are shown comparatively in Figure 4.
Immunostaining intensity of the proximal and
distal excretion tubules was significantly
increased in the hypertensive rats (P<0.01,
P<0.05, respectively). In the collector tubules
of both groups, no considerable

immunostaining was observed.

Figure 2. The renal tissues of the normotensive rats were stained with Leptin Ab immunohistochemically. The
proximal tubule cells’ cytoplasm (thick arrows) show a monitored positive immune reaction for Leptin Ab but distal
tubules (thin arrows) and glomeruli (asterisks) have negative immune reactions (Immunoperoxidase x 40 obj)

260



D ¥ JOURNAL OF CONTEMPORARY MEDICINE 2016;6(4);1-11 Gevrek et al

Figure 3. The renal tissues of the hypertensive rats were stained with Leptin Ab immunohistochemically. Proximal
tubule cells’ cytoplasm (thick arrows) have a strongly positive immune reaction for Leptin Ab but distal tubules (thin
arrows) and glomeruli (asterisks) have negative immune reactions (Immunoperoxidase x 40 obj).

Table 2: Leptin immunostaining intensity of normotensive and hypertensive rat renal tubules

Proximal tubule Distal tubule Collector tubule Loop of Henle

Hypertensive +++ + +

Normotensive ++ + +
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Normotensive DT Hypertensive DT Mormotensive PT Hypertensive PT
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Mean H-Score
[y
un
o
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=

Figure 4. Comparison of the mean H-Score values of renal tubules (DT: Distal Tubules. PT: Proximal Tubules. *:
P<0.05, **: P<0.01).
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DISCUSSION

Leptin metabolism has a very important role
in body weight regulation, nutritional intake,
insulin secretion, and glucose hemostasis
(24-26). It was determined recently that
plasma Leptin levels increase in patients with
arterial hypertension. This suggests that this
situation could be related to the increase of
Leptin secretion from adipose storage and
decrease of its excretion from the kidneys
(8,27,28).

Insufficiency of Leptin bioactivity is known
to be responsible for the occurrence of the
obese phenotype. Therefore, it has been
indicated that Leptin is rather beneficial in the
treatment of obesity-related hypertension (9).
Obesity is one of the most important factors in
the appearance of many secondary diseases,
especially  cardiovascular  illnesses and
hypertension (29,30). In this study we did not
investigate hypertension resulted from obesity
but our study related to experimentally chronic
hypertension. Chronic hypertension can lead
to renal damage and functional nephron loss.
In relation to this, hemodynamic and structural
adaptations have a high risk for cardiovascular
and renal events (7).

In hypertension components of the innate

immune  system like dendritic cells,
macrophages, natural killer (NK) T cells, and
Toll-like receptors (TLRs) of the

inflammasomes have been investigated (31).
Dendritic cells are increased, infiltrating the
kidney and arterial walls in hypertension
models.  Dendritic cells promote a
differentiation of T cells toward a CD4+ IL-17
phenotype in response to aldosterone (32). A
consistent finding in experimental models of
hypertension is the infiltration of macrophages
in the kidney and periadventitial areas in the
aorta and medium-sized arteries (33).
Interferon gamma (IFN-y), tumor necrosis
factor alpha (TNF-a), interleukin 2 (IL-2), and
interleukin 4 (IL-4) are all rapidly released by
NK cells, and some important studies have
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suggested they may play a role in
hypertension related inflammation. Koomans
et al. (34) have shown that monocytes and NK
cells present a program of reciprocal
activation in hypertension. The inflammation
and vascular dysfunction induced by
angiotensin Il are associated with the
accumulation of NK cells and macrophages in
the aortic wall.

In our study, tubular dilatations were
observed in the microscopic examination of
kidney tissues of hypertensive rats. In some of
the proximal and distal tubule cells, pyknotic
nuclei and eosinophilic cytoplasm were clearly
observed. Focal mononuclear cell infiltrations
in the interstitial area and eosinophilic
material accumulations were seen in the
lumen of collecting tubules in the medulla.
Moreover, increased pyknotic cells and
glomerulosclerosis findings were seen in some
glomerular cells. These histological changes
are consistent with the effect of the
hypertension. In connection with these
findings, we think that our current
histopathological results may originate from
not only increased blood pressure but also a
toxic effect of exogenous L-NAME. Therefore
we recommend elucidating this issue in detail.
The conducted studies point out that Leptin
and LR can be a regional connection between
excessive weight gain and sympathetic
activity, by means of a variety of interactions
among other neurochemical pathways in the
hypothalamus (42). Leptin has effects on the
central nervous system to diminish appetite
and increase energy consumption. These
effects of Leptin, or abnormalities in its
production, may lead to renal modifications
related to the sympathetic and cardiovascular
systems and obesity (43).

In literatures several studies suggested that
Leptin could play a role in blood pressure
regulation (44). Kuo et al. have found that
Leptin increases NO secretion from the
vascular endothelium, and that
hyperleptinemia causes tachycardia (45).
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Villarreal et al. determined that exogenous
Leptin causes a significant increase in sodium
excretion (natriuretic effect). However, they
were not able to see its effect at the same
rate in hypertensive and obese animals. As a
result of this, they proposed that Leptin could
be a potential salt excretion factor in normal
rats, and that it can have a pathophysiological
function in obesity hypertension (46).

In conclusion, we can say that
Immunohistochemical expression of the
Leptin is upregulated in the kidneys of
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