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OBJECTIVE: To examine the effect of desloratadj
ovarian ischemia-reperfusion (I/R) injury in rats b
chemical and histopathological methods.
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deslorata
logical age.

ries after distilled water was given to a gro CON] ION: Our experimental results have shown
albino Wistar rats in this study. 15 1 th oratadine is beneficial in terms of protecting
was orally administered to anothed@roup and I/R was an tissue against I/R injury. (Anal Quant Cyto-
induced in their ovaries, where as not induced « ol Histpathol 2020,42:61-68)
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or necrosj r
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extracted from e animals s@f]ed with to the tissues for various reasons.! Unless reper-
mg/kg). Tiss ere also fusion of ischemic tissue is achieved, irreversible

damage develops in the cells and tissues.? There-

has been’ revealed that desloratadine sig- fore, the first intervention to ischemic tissue is to

d the increase of I/R-associated MDA, ensure reperfusion. However, abundant molec-
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ular oxygen (O,) supplied with the blood reacts
with xanthine oxidase (XO), which accumulates
in ischemic tissue and initiates the conversion
of hypoxanthine to xanthine in reperfusion. It
causes an increase in the production of reactive
oxygen species (ROS) and a decrease in antioxi-
dant defense mechanisms.? The elevation in ROS
increases the production of nuclear factor-xB
(NFxB), a proinflammatory cytokine.* NF-«xBs
have been shown to induce the secretion of pro-
inflammatory interleukin 1 beta (IL-1f), tumor ne-
crosis factor alpha (TNF-a), and other inflamma-
tion mediators.5 As is known, in addition to oxi-
dants, proinflammatory cytokines such as IL-1§,
TNF-a, and NF-«xB have also been reported to
play a significant role in the pathogenesis of
ischemia-reperfusion (I/R) injury.®” Ovarian I/R
injury occurs in the clinic after the detorsion pro-
cedure is performed in order to ensure reperf
sion in torsioned ovaries. Ovarian torsion, whic
is the most common gynecological emer
has a prevalence of 2.7%.% Delays in the diag

fertility. In clinical practice the treatme
of torsioned ovaries is to prese

bove, reper-
detorsion
leads to exacerbation
matory events in the
studies on the pat
treatment are stil
minimize torsi
dine, which

in the att

damage slorata—
ined in th dy for
ainst ovarian I/R injury,
on-sedating H1 histamine receptor
icated for symptomatic relief of
llergic rhinitis.! Roumestan et al
at desloratadine inhibits NF-kB pro-
oreover, Wu et al have argued that
adine inhibits both basal and histamine-
d NF-kB."2 In subsequent studies, it has
beeW reported that desloratadine antagonizes the
increase of malondialdehyde (MDA), the produc-
tion of lipid peroxidation, and the decrease of
endogenous antioxidant glutathione (GSH) in the
allergy model.’® This information suggests that
desloratadine can protect ovarian tissue from I/R
injury. There is no study in the literature in-
vestigating the protective effect of desloratadine
against ovarian I/R injury. In addition, there are

issue. There@
/R injury
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fects of desloratadine on proi
kines such as IL-1p, TNF-a, an
a role in the pathogenesis
damage. Again, it has be
tective effect of desloratadi
stress due to MDA 4
in ovarian tissue d
tigated. Therefore, th
vestigate the of
matory cyto S S

and oxidant i
I/R inj
effect on o

tGSH decrease
as not been inves-
this study is to in-
ratadine on proinflam-
as [L-1p, TNF-a, and NF-«xB
nt parameters on ovarian
xamine the histopathological
tissue.

M ethods

iching between —278 g were used in this
. The anj ere obtained from Ataturk
niversity M Experimental Application and

esearch . The animals were kept (7 days)

ty female albit@tar rats (6 months old)

in the lab ry of the Department of Pharmacol-
ogy at AQrmal room temperature (22°C) and were
fed standard feed to adapt them to the
st vironment. During this time, the rats had

-Neur/day access to normal animal feed and tap
er. The female rats that were to be used in the

\e periment were separated from male rats shortly

after they were weaned. The protocols and proce-
dures were approved by the local Animal Experi-
mentation Ethics Committee (date June 27, 2019,
meeting no. 7).

Chemicals and Experimental Design

The Ketamine used in the experiment was ob-
tained from Pfizer Inc. (Turkey), and the deslo-
ratadine was obtained from Sanofi Ilac ve Sanayi
Ticaret-Turkey. Female rats were divided into three
groups: (1) OIR group (rats with induced ovarian
I/R), (2) OIRD group (rats with induced ovarian
I/R and treated with 15 mg/kg desloratadine, and
(3) sham group.

Surgical Procedures

Desloratadine (5 mg/kg) was administered via
oral gavage in the OIRD group before I/R was
induced in rat ovaries. Different commercial
forms and doses of desloratadine have been used
in previous experimental studies.'*!> OIR and
sham group rats were treated with an equal vol-
ume of distilled water used as solvent. After ad-
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ministration of desloratadine and distilled water,
all rats were anesthetized with 60 mg/kg IP keta-
mine. During this period, the lower part of the
abdomen was opened vertically at a length of
2-2.5 c¢m, and the ovaries were reached. Then,
vascular clips were applied to the lower part of
the right ovary (the region where the ovary was
connected to the uterus) of the OIRD and OIR
rats for 2 hours to induce ischemia. This proce-
dure was followed by 2 hours of reperfusion.!®
The reason for choosing the right ovary in our
study was that adnexial torsion is more common
on the right side (66%) than on the left side in
clinic.'”” The reason for our application of 2 hours
of ischemia and 2 hours of reperfusion was that
oxidant and proinflammatory parameters were
significantly increased in the ovarian tissue dur-
ing this period, and it has been observed that
serious oxidative and inflammatory damage d
veloped in the ovarian tissue.!® The ovaries o
the sham group were closed without isc
After reperfusion, all animals were sacrificed
a high dose of anesthesia. The right g
the sacrificed rats were removed, a

with those obtained from th

Biochemical Operations

MDA Assessment. The
et al was taken as t
This method is b
assessment of

: spectropho@tric

ion of the pij omplex
acid (TBA) DA at
) at 532 nm wavelength.
were centrifuged for 20 minutes at
ese supernatants were used in the

pL distilled water were vortexed into
test tubes through a pipette. The mixture
incubated for 60 minutes at 100°C. 2.5 mL
n-butanol was added to the mixture, and then
spectrophotometric analysis was performed. The
amounts of resultant red color were measured
using 3 mL cuvettes at 532 nm. MDA amounts of
the samples were determined by using the stan-
dard graphics formed with the MDA stock solu-
tion, which was previously prepared considering
the dilution coefficients.

e for Ovarian Ischemia-Reperfusion Injury

sulfhydryl group compou
low color was spectroph
412 nm.? Homogenates
minutes at 12,000
used in the determi
250 puL measuring

natant, 100
(DINB),
capped

-bis (2-nitrobenzoic acid)
ethanol were vortexed into
rough a pipette. The mix-
ture was 1 ted for 30 minutes at 37°C, and
th ectr tometric analysis was conducted.
e of resultant yellow color were mea-
3 mL quattz cuvettes at 412 nm. GSH
unts of the san@ere determined by using
standard graphicS\formed with the GSH stock
solgttion, whic véreviously prepared consider-
ng the dilutio%ofﬁcients.
NF-«B, , and IL-1B Analysis. Tissue homoge-
nate B 'and TNF-a concentrations were mea-
sure g rat-specific sandwich enzyme-linked

imMiimosorbent assay. Rat NF-xB ELISA immu-

assay kits (Cat. No. 201-11-0288, SunRed) and
.\ TNF-o and Rat IL-18 ELISA kits (Cat No.

B1098Ra, Shanghai LZ) were used. Analyses
were performed according to the manufacturers’
instructions. Briefly, monoclonal antibody specific
for rat NF-xB, TNF-a, and IL-1$ were coated onto
the wells of the micro plates. The tissue homoge-
nate, standards and biotinylated monoclonal anti-
body specific and streptavidin-HRP were pipetted
into these wells and then incubated at 37°C for 60
minutes. After washing, chromogen reagent A and
chromogen reagent B were added, which is acted
upon by the bound enzyme to produce a color. It
was incubated at 37°C for 10 minutes. Then stop
solution was added. The intensity of this colored
product is directly proportional to the concentra-
tion of rat NF-xB, TNF-o, and IL-1f present in the
original specimen. At the end of the course, the
well plates were read at 450 nm. The absorbance
of the samples was calculated with formulas that
used standard graphics.

Histopathological Examination

All of the tissue samples were first identified in a
10% formaldehyde solution for light microscope
assessment. Following the identification process,
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tissue samples were washed under tap water in
cassettes for 24 hours. Samples were then treated
with conventional grade of alcohol (70%, 80%, 90%,
and 100%) to remove the water within tissues. Tis-
sues were then passed through xylol and embed-
ded in paraffin. Four-to-five micron sections were
cut from the paraffin blocks, and hematoxylin-
eosin staining was administered. Their photos were
taken following the Olympus DP2-SAL firmware
program (Olympus Inc., Tokyo, Japan) assessment.
Histopathological assessment was carried out by
the pathologist blind for the study groups.

Results
Biochemical Findings

MDA and tGSH Analysis Results. As can be seen in
Figure 1, the amount of MDA in ovarian tissue of
the ovarian I/R group was 16.6+1 umol/g protein,
while the amount of tGSH was 7.6+0.2 nmol/
protein. In the group treated with desloratadm
the amount of MDA is 7.6+0.2 umol/g p
while the amount of tGSH is 21+1.1 nmol/g

group (p<
etween the

desloratadine and shamg
insignificant (p>0.05).
dure caused a deggeas
tissue. tGSH level

5H in the Aidndy
am and desloratadine
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groups were significantly higher
the I/R group (p<0.001) (Figure

NF-B, IL-1p, and TNF-o. An
surements of NF-kB in o
ian I/R group was 8.8+
treated group was 2
was 1.6+1.1 ng/m
11.6+0.7, 3.5+2, and
els were 9.2

tissue%of the ovar-
, desloratadine-
and of’the sham group
nts of IL-1p were
2" pg/mL. TNF-a lev-
, and 2.4+0.1 pg/mL,

respectively. [/ R ificantly increased NF-«B,
IL-1B, a vels in ovarian tissue as
compar e sham and desloratadine-

treated gro <0.0001). The difference in NF-
-16, TNF-a levels between the sham
dine-treated groups was statistically

(p>0.05) (%ure 2).
topathological F/

gure 3, n loglcal findings were found
n ovarian tis (%%«)f the sham group that under-
went sham ation. In addition, ovarian tissue
consiste developing follicle structures and

corpus Ayteum. However, diffuse congestion and
hem ge were observed in ovarian tissue in
th group treated with I/R procedure. Spo-

fluid accumulation and inflammatory cell

. @ers/ infiltrates were also observed in the
K\s capsular area, and necrotic changes were ob-

served in the parenchyma, stroma, and follicle
structures (Figure 4). In the OIRD group treated
with desloratadine, congestion in ovarian tissue
decreased as compared to in the OIR group. How-

MDA Levels (L

Figure 1
The levels of MDA and tGSH
in the ovarian tissue of the

study groups. *p<0.001
according to OIRD and sham

(SG) groups.
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ever, severe hemorrhage observed in the OIR
group was not seen in the desloratadine grou ienificant role i e pathogenesis of I/R in-
Furthermore, fluid accumulation in the subcap 22 ROS initj b%id peroxidation (LPO), which
sular area and inflammatory cell infiltratio e auses cellul age. The best known of the
not observed in the desloratadine group. es resulting from LPO is MDA.
duction in necrotic changes in the p crosslinking and polymerization of
stroma, follicle structure, and corpus membr@ components. In addition, MDA causes
reported (Figure 5). serio ellular damage by inactivating mem-
br&ﬁg?eceptors, enzymes, and proteins.?>?* The
nt of MDA in ovarian tissue of animals
The effect of desloratadine ian I/R dam- « ted with desloratadine was found to be sig-
age in animals was examined b1 ically and Qn icantly lower than that of the I/R and control
histopathologically in y. Understandi groups. These findings indicate that desloratadine
the biochemical mech a tissue and significantly suppresses I/R-related LPO reaction
injury are very import ms of dey, in ovarian tissue. A previous study has also re-
new treatment opt 0 ce tissue dama ported that desloratadine inhibited MDA produc-
clinical practic ical studies shown
that ROS such de anion (O drogen

xide (H,0,), anc@roxyl radical (OH) have

Discussion

Figure 4 Ovarian tissue section showing diffuse congestion
(star), hemorrhage (block arrows), subcapsular fluid

Figure 3 Cross section of normal corpus luteum (star) and accumulation and inflammatory cell infiltration (bidirectional
normal developing follicular structures (arrows) in ovarian tissue arrow), and necrotic changes (zigzag arrows) in ovarian tissue of
of the sham group (H&E stain, x100). I/R-treated OIR animals (H&E stain, x100).
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Figure 5 Ovarian tissue section showing mild congestion (star),
subcapsular area with no fluid accumulation and inflammatory
cell infiltrate (bidirectional arrow), and mild necrotic changes
in parenchymal stroma (black arc) and in follicular structures
(arrow) and corpus luteum (block arrow) in ovarian tissue of
desloratadine-treated OIRD group (H&E stain, x100).

tion.!® Sadowska-Woda et al noted t -
dine inhibited oxidative stress by inh e
production of MDA in vitro.23 Living an-
isms develop numerous antioXidant mechanisms
against the harmful effects These mech- «

anisms inhibit ROS production a iminate the

harmful effects of ROS is one of the mo

important and well- ioxidant me
hich is a eellylar

nisms in living tisgue

tripeptide consisti tamate, L-qystgine,
and glycine,? H,0, and ic per-
oxides to che xify H,O, protects

cells from ROS da . All this information indi-
here is an increase in ROS production
e treated with I/R. In many stud-
shown that the tGSH level de-
sues with high oxidant levels.1827.28
study, desloratadine prevented the I/R-
nt reduction of tGSH in ovarian tissue.
as suggested that desloratadine inhibits
ROSassociated tGSH depletion in ovarian tissue.
Relevant data have also been found in the litera-
ture showing that desloratadine inhibits tGSH con-
sumption due to oxidative stress.!> Furthermore,
data have shown that desloratadine suppresses
ROS production.?? Another study has shown that
desloratadine exhibits antioxidant activity.’® These
findings indicate that our experimental results are
consistent with the results of previous studies.

N
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Proinflammatory cytokines suc
a, and NF-xB are known to
pathogenesis of tissue I/R inj
tion of a few proinflamma
pathways is controlled
secretion of IL-1f and
by NF-«xB.> Therefor
scription factor for
proinflammatory cyt

IL-18, TNF-

n addition,
be stimulated
own as a tran-
ion of a series of
at play a critical role
mmatory and immune
f NF-xB activation was
-a, IL-6, and IL-1§ mRNA
of IL-18, TNF-a, and NF-«xB
I/R-treated ovarian tissue as
at of the desloratadine and sham
r study. These results indicate that

e exerts % antioxidant and anti-
varian tissue. Roumes-

responses.3?
shown topre
levels.33
increased
co red t

desloratadine!? has noted that
it is an N nhibitor. In their study, Chen et
al state t the strong antiallergic and anti-
inﬂamﬁory properties of desloratadine are due
to t ckage of the NF-xB pathway.?* Severe

\@hologieal symptoms such as diffuse con-

estion and hemorrhage, sporadic accumulation
uid in the subcapsular area, inflammatory cell
iltration, and necrosis in parenchymal stroma
and follicular structures were found in I/R-treated
ovarian tissue, where oxidant and proinflamma-
tory cytokines showed a significant increase. How-
ever, histopathological findings were much mild-
er in the desloratadine group, where oxidant and
cytokine levels were low. Congestion and hem-
orrhage are common histopathologic symptoms
in ovarian I/R injury. Turkler et al showed that
marked congestion and hemorrhage developed in
I/R-treated ovarian tissue with increased oxidant
and proinflammatory parameters.!® Unlubilgin et
al reported that in addition to congestion and
hemorrhage, an I/R event caused inflammatory
cell accumulation and necrosis in ovarian tissue.’®
In a study by Demiryilmaz et al, histopathological
findings similar to the results of our study were
found in I/R-associated oxidative ovarian injury.*
Soyman et al also reported the development of
some serious histopathological changes (follicular
degeneration, perinuclear edema and degeneration
in follicular granulosa cells and corpus luteum
cells), with the exception of congestion and hemor-
rhage in I/R procedure in ovarian tissue.3

nduced NF-

0
T
mmatory effects
et al also arg@id\that desloratadine inhibits
B producg'@ Inhibition of both basal and
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In conclusion, I/R procedure increased oxida-
tive stress and the levels of proinflammatory mark-
ers in ovarian tissue in a rat model. Severe histo-
pathological damage was found in the ovarian
tissue where oxidant and proinflammatory mark-
ers were increased. Desloratadine was found to
suppress the elevation in I/R-associated oxidant
and proinflammatory cytokine levels in ovarian
tissue and alleviate histopathological damage. This
suggests that desloratadine may be beneficial in
the treatment of ovarian I/R injury.
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