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ABSTRACT

BACKGROUND: Testicular torsion is a urological emergency that requires urgent surgical intervention which results in testicular
loss if not diagnosed and treated in a timely fashion. Ischemic tissue damage with oxygen deficiency, which starts with the decrease in
blood flow to the tissue, continues to increase with the reoxygenation of the damaged tissues as soon as reperfusion is achieved. In
various studies, osthole has also been shown to reduce cerebral, spinal cord, intestinal, renal, and myocardial ischemia/perfusion (I/R)
damage. The aim of this study is to examine the effects of osthole on testicular I/R injury.

METHODS: 28 Wistar-albino rats were randomly divided into four experimental groups (n=7). Group | was the sham operation
group. In Group 2 (I/R), 3-h ischemia was created by rotating the testis 720° clockwise, followed by 3 h of reperfusion. In Group 3 (I/R
+ single dose of Osthole), 20 mg/kg ostol was administered intraperitoneally half an hour before detorsion after 3 h of torsion. The
testis was detorsioned. Three h of detorsion was applied. In Group 4 (I/R + twice doses of Osthole), 20 mg/kg ostol was administered
intraperitoneally half an hour before detorsion, followed by 3-h torsion. The testis was released and detorsioned. Half an hour after
the detorsion, an intraperitoneal dose of 20 mg/kg osthole was administered again. Detorsion was done for 3 h. All rats were sacrificed
after 6 h and right orchiectomy was performed for blood for biochemical analysis and histopathological sample.

RESULTS: Glutathion, nuclear respiratory factor 2, Superoxide dismutase, and 8-hydroxydeoxyguanosine levels were decreased in
I/R rats, while interleukin-6, malondialdehyde, and myeloperoxidase levels were increased. While caspase 3, caspase 8, caspase 9, and
TUNEL showed moderate immunopositive tissues immunohistochemically in rats with I/R damage, mild immunopositive tissues were
detected in Group 3 and Group 4. In the histochemical examination, degenerative tubule structure and separation of epithelial cells
were observed in I/R rats, while partially healed testicular tissue was detected in Group 3 and Group 4.

CONCLUSION: In our study, we observed that osthole reduced oxidative damage, suppressed the inflammatory process, prevented
apoptosis, and reduced cell damage. We think that with repeated doses, cellular damage would gradually decline.

Keywords: Antioxidant; apoptosis; caspase; osthole; testicular torsion.

INTRODUCTION by surgical means and reperfusion should be provided at an

appropriate time interval. When TT is treated within the first
Testicular torsion (TT) is a urological emergency that re- 6 h of onset, there is a good chance that the affected testicle
quires urgent surgical intervention which results in testicu- would be revived as high as 90% to 100% success rate. If

lar loss if not diagnosed and treated in a timely fashion. To  treated within 6—12 h, 20-50% of these testicles would be
protect testicular functions, the testis should be detorsioned  saved and within a 12-24 h intervention interval, only 0—-10%
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of testicles could be salvaged according to the literature.l!
Ischemic tissue damage with oxygen deficiency, which starts
with the decrease in blood flow to the tissue, continues to in-
crease with the reoxygenation of the damaged tissues as soon
as reperfusion is achieved. Although reperfusion is essential
for the survival of testicular cells and tissues, it is through
the production of reactive oxygen species (ROS) and reactive
nitrogen species that induce the sequence of events which
cause testicular ischemia/reperfusion (I/R) damage.’?

Osthole (7-methoxy-8-isopentenoxy-coumarin) is a natu-
ral coumarin derivative isolated from various plants such as
Cnidium monnieri, Angelica pubescens, and Peucedanum os-
truthium.B! In various studies, osthole has been reported to be
effective on decreasing antitumor, antiosteoporotic, anti-in-
flammatory, antiallergic, antiseizure, and antidiabetic I/R dam-
age." It has also been shown to reduce cerebral, spinal cord,
intestinal, renal and myocardial I/R damage; however, to the
best of our knowledge in English literature, no study has been
conducted on testicular I/R damage.?! The aim of this study
is to examine the effects of osthole on testicular I/R injury.

MATERIALS AND METHODS

Animals

Animal experiments were approved by the Local Ethics Com-
mittee of Harran University (2017/001 01-05). Twenty-eight
male Wistar-albino rats (350450 g) were provided by the
Harran University Animal Experiment Research Center. Ani-
mals were kept at 20-22°C with a 12 h light/dark cycle. Stan-
dard animal feed and water were given.

Experiment Design

A total of four groups were formed with seven rats in each
group. All rats were prepped and draped in sterile condi-
tions and were administered intraperitoneal ketamine 60
mg/kg (Ketalar®, Pfizer, Turkey) and xylazine HCI [0 mg/
kg for general anesthesia. Group | (sham operation group):
A right scrotal incision was made, the tunica vaginalis was
opened, and the right testis was removed outside the in-
cision. Orchiectomy was performed after 4 h without any
procedure. Group 2 (I/R group): A right scrotal incision was
made, the tunica vaginalis was opened, and the right testis
was removed outside the incision. The gubernaculum was
excised and the testis was fixed to the scrotum by rotating it
clockwise 720°. After 3 h of torsion, the testis was released
and detorsion was performed. After 3 h of detorsion, blood
and histopathological sample was obtained and right orchiec-
tomy were performed for biochemical analysis. Group 3 (I/R
+ pre-operative osthole): A right scrotal incision was made,
the tunica vaginalis was opened, and the right testis was re-
moved outside the incision. The gubernaculum was excised
and the testis was fixed to the scrotum by rotating it clock-
wise 720°. Following 3 h of torsion, an intraperitoneal dose
of 20 mg/kg osthole was administered half an hour before
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detorsion. The testis was released and detorsion was imple-
mented. After 3 h of detorsion, blood and histopathological
sample was obtained and right orchiectomy were performed
for biochemical analysis. Group 4 (I/R + pre-operative and
post-operative osthole): A right scrotal incision was made,
the tunica vaginalis was opened, and the right testis was re-
moved outside the incision. The gubernaculum was excised
and the testis was fixed to the scrotum by rotating it clock-
wise 720°. Following 3 h of torsion, an intraperitoneal dose
of 20 mg/kg osthole was administered half an hour before
detorsion. The testis was released and detorsion was carried
out. Half an hour after detorsion, an additional intraperi-
toneal dose of 20 mg/kg osthole was administered once
again. After 3 h of detorsion, blood and histopathological
sample was obtained and right orchiectomy was performed
for biochemical analysis.

Biochemical Analysis

Enzyme-Linked Immunosorbent Assay (ELISA)
Interleukin (IL)-6, nuclear factor, etythroid derived-2 like-2
(NFE2L2 or NRF-2), 8-hydroxydeoxyguanosine (8-OHdG),
and myeloperoxidase (MPO) (Fine Test, Wuhan, China)
ELISA was performed using the kit protocol. The samples to
be studied in serum were brought to room temperature at
least 2 h before the protocol. Before the samples were added
to the 96-well plate, they were washed and an amount of 100
pl standard/sample was added and incubated at 37°C for 90
min. Samples were removed, 100 pl biotinylated detection
antibody was then poured in and incubated for 60 min. After
washing, 100 pl of SABC working solution horseradish perox-
idase was put in to all wells. Following 30 min of incubation,
90 pl of TMB substrate was supplemented and when a visible
color change was observed, stop solution (50 pl) was sub-
joined, and a yellow color formation was visualized. Optical
density value was determined at 450 nm (OD450 nm) and
the data were evaluated.

Glutathion (GSH Assay)

GSH level was assessed through reaction with (I mg/ml o-
phthaldialdehyde in methanol) following to the modified tech-
nique of Koyuncu et al.®! GSH was used as a standard. GSH
samples were assessed through microplate reader (Spectra
max M5, USA), with excitation at 345 nm and emission at 425
nm. Results were expressed as nmol/ml and nmol/g in serum
and in wet tissue, respectively.

Malondialdehyde (MDA) levels in the serum were assessed
following the technique defined by Ohkawa et al.’! ELISA
plates were read by a microplate reader (Spectra max M5),
at 532 nm. The results were obtained as nmol/ml in serum.

Superoxide dismutase (SOD) is an important antioxidant de-
fense in nearly all cells exposed to oxygen. The SOD level was
determined using SOD assay kit (Cayman Chemical Com-
pany, Ann Arbor, MI, USA).
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Histopathological Examination

The tissue samples were fixed in buffered neutral 10%
formaldehyde for histopathological examination and embed-
ded in paraffin blocks after standard tissue processing, and
4-pum-thick sections were cut from each of the blocks and
stained with Hematoxylin—Eosin (HE). Tissue analysis was
performed using an Olympus system for image acquisition
and analysis, respectively, an Olympus BX-53 microscope
(Olympus, Tokyo, Japan) equipped with Olympus Cell B soft-
ware. Histopathological changes were evaluated semiquanti-
tatively corresponding to 0: None, I: Mild, 2: Moderate, and
3: Severe.

Immunohistochemical Procedures

Immunohistochemical staining procedures were performed
according to the specified method indicated by Yumusak ve
ark. The paraffin-embedded tissue blocks were cut in 4-pm
thick sections on poly-L-lysine-coated glass slides for the
immunohistochemical studies. They were stained with the
streptavidin—biotin—peroxidase complex (ABC) technique
after routine deparaffinization and rehydration procedures
(Histostain Plus Kit; Zymed, South San Francisco, California,
USA). In all stainings, caspase 3 (I: 200, PA5-16335; Invit-
rogen, California, USA), caspase 8 (I: 50, ab4052; Abcam,
Cambridge, USA), and caspase 9 (I: 100, ab52298; Abcam,
Cambridge, USA) were used as primer antibodies. The di-
aminobenzidine (DAB; Dako) was used as the chromogen.
Cytoplasmic staining was scored as 0, 1, 2, or 3 corresponding
to the presence of negative, weak, intermediate, and strong
brown staining, respectively. All staining steps were carried
out in humidity cabinets at 37°C. PBS solution was used as a
wash-away solution during all the staining steps.

Terminal deoxynucleotidyl transferase mediated deoxyuridine
triphosphate nick end labeling (TUNEL) assay procedures.

The TUNEL assay method was applied according to the
catalog procedure (In situ Cell Death Detection Kit, POD;
Roche, Mannheim, Germany) to determine apoptosis-related
DNA breaks in liver, kidney, and testes cells. According to
the specified method indicated, Yumusak ve ark (2018) was
applied to all procedures in the tissues. Finally, staining in-
dexes were calculated as follows on the basis of the percent-
ages of the stained nuclei for these three markers; negative:
0 (<1% positive); weak: | (1-25% positive); intermediate: 2
(>25-75% positive); and strong: 3 (>75% positive).

Statistical Analysis

Statistical analysis of the data was performed using the Sta-
tistical Package for the Social Sciences (SPSS for Windows;
version 22.0) package program. The suitability of the variables
to normal distribution was examined using visual (histogram
and probability graphs) and analytical methods (Kolmogor-
ov—Smirnov/Shapiro—Wilk tests). Descriptive analyses were
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given as meantstandard error for normally distributed vari-
ables. Since all relevant data showed normal distribution,
these were evaluated with one-way analysis of variance test.
The homogeneity of variances was determined by Levene’s
test. In results which the p-value was calculated, p<0.05 was
evaluated as statistically significant. In cases of a statistically
significant difference between groups, these were compared
with the post hoc Duncan test.

RESULTS

The experimental study was well tolerated in all groups. No
rat deaths were encountered.

Biochemical Results

In the biochemical analysis of rat serum, 8-OH-Dehydroge-
nase was found to have a mean value of 1.65£0.02 mg/ml in
Group 1, 3.26£0.12 mg/ml in Group 2, 1.9940.12 in Group
3, and 1.86+0.08 mg/ml in Group 4. Intergroup serum 80H-
Dehydrogenase compared values; while the difference was
determined between Group 3 versus Group | and Group 2
(p<0.05), no statistical difference was found between Group
4 versus Group | and 3 (p>0.05). While the difference was
determined between Group 2 and Group 4 (p<0.05), there
was no statistical difference between Group 3 and Group
I (p>0.05). A statistical difference was observed between
Group |, Group 2, and Group 3 (p<0.05). There was a
marked statistical difference between Group 2 versus other
groups (p<0.05) (Table 1).

The mean GSH was 18.93£1.11 mg/mlin Group 1, 9.65+0.55
mg/ml in Group 2, 12.27+0.67 mg/ml in Group 3, and
16.57£1.07 mg/ml in Group 4. Serum GSH value between
groups; while a difference was determined between Group
3 and Group |, Group 2 and Group 4 (p<0.05), a difference
was also determined between Group 4 and Group |, Group
2 and group 3 (p<0.05) (Table ).

The mean IL-6 level was 200.57+9.12 mg/ml in Group I,
353.71%£24.8]1 mg/ml in Group 2, 241.57£10.73 mg/ml in
Group 3, and 218.0+5.84 mg/ml in Group 4. Intergroup
serum |L-6 value; while a difference was determined be-
tween Group 2 and Group 3 (p<0.05), no difference was
found between Group 4 and Group | and 3 (p>0.05). While
a difference was determined between Group 4 and Group
2 (p<0.05), no difference was found between Group 3 and
Group | (p>0.05). There was no difference between Group
I and Group 4 (p>0.05). A difference was observed in
Group 4 versus Group |, Group 2, and Group 3 (p<0.05)
(Table 1).

The mean MDA level was 14.16+0.8]1 mg/ml in Group I,
22.85+0.75 mg/ml in Group 2, 17.85+£0.78 mg/ml in Group
3, and 17.19£0.54 mg/ml in Group 4. Serum MDA value be-
tween groups; while a difference was determined between
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Table I. Comparison of serum values of the groups

Serum N 8-OHdG GSH IL-6 MDA MPO NRF2 SOD
Groups MeantSD Mean*SD MeantSD MeantSD MeantSD MeantSD MeantSD
Group | 7 1.65+0.02* 18.931.11<  200.57+9.12° 14.1610.81° 1.33£0.07¢  10.04+0.36° 5.36+0.29¢
Group 2 7 3.26£0.12¢ 9.65+0.55*  353.71+24.81c 22.85+0.75¢  2.78+l.18  6.33+0.57*  2.03+0.15°
Group 3 7 1.9940.12° 12.274£0.67° 241.57+10.73° 17.85+0.78° 1.93£0.12°  7.28+0.45®  3.03+0.16°
Group 4 7 |.86+0.08* 16.57£1.07¢< 218.0£5.84* 17.194£0.54>  1.66+0.04®  8.27+0.4° 4.1840.3¢
P value (one way ANOVA) p=0.000"" p=0.000"" p=0.000"" p=0.000"" p=0.000"" p=0.000""  p=0.000""

GSH: Glutathion; IL: Interleukin; MDA: Malondialdehyde; SOD: Superoxide dismutase; NRF: Nuclear factor; Etythroid derived-2 like-2; 8-OhdG: 8-hydroxydeoxyguano-

sine; MPO: Myeloperoxidase; ANOVA: Analysis of variance.

Group 3 and Group |, Group 2 and Group 4 (p<0.05), a
difference was also determined in Group 4 versus Group |,
Group 2, and Group 3 (p<0.05) (Table I).

Mean MPO levels were 1.33£0.07 mg/ml in Group I,
2.78%1.18 mg/ml in Group 2, 1.93+0.12 mg/ml in Group 3,
and 1.66+0.04 mg/ml in Group 4. Intergroup serum IL-6 value;
while a difference was determined between Groups |, 2, and
3 (p<0.05), no difference was found in Group 4 (p>0.05).
A statistical difference was determined between Group 4
and Group 2 (p<0.05) and no difference was found between
Group 3 and Group | (p>0.05). There was a difference be-
tween Group | and Group 2 and Group 3 (p<0.05). There
was no difference between Group | and Group 4 (p>0.05).
A difference was observed between Group 2 and Group |,
Group 3 and Group 4 (p<0.05) (Table ).

The mean NRF-2 levels were 10.04+0.36 mg/ml in Group
[, 6.33+0.57 mg/ml in Group 2, 7.2840.45 mg/ml in Group
3, and 8.27£0.4 mg/ml in Group 4. Intergroup serum NRF-
2; while a difference was determined between Group 4 and
Group | and Group 2 (p<0.05), no difference was found be-
tween Group 3 (p>0.05) (Table I).

Mean SOD values were 5.36£0.29 mg/ml in Group |,
2.03+0.15 mg/ml in Group 2, 3.03+0.16 mg/ml in Group 3,
and 4.18+0.3 mg/ml in Group 4. There was a significant dif-
ference between all groups (p<0.05) (Table 1).

Histopathological Examination

In histochemical examination with HE, it was observed that
the testicular tissue in Group | had a normal structure char-
acterized by the presence of transverse sections of seminif-
erous tubules, Leydig cells, and tubule basal lamina. While
moderate staining was observed in Group 2, mild staining
was observed in Groups 3 and 4 (Table 2 and Fig. I).

Immunohistochemical Examination

It was observed immunohistochemically immunonegative tis-
sues in Group | with caspase 3, caspase 8, caspase 9, and
TUNELL. Moderate immunopositive tissues were detected in
Group 2 and mild immunopositive tissues were detected in
Group 3 and Group 4 (Fig. 2).

DISCUSSION

It has been reported that even if TT is corrected within 4 h, as

Table 2. Histopathological and immunohistochemical findings in groups

Variables Group | Group 2 Group 3 Group 4
Absent of germ cells - ++ + +
Degenerated testis tubules - A + A
Germinal cells separation - ++ + -
Vacuolation germ cells — ++ + +
Disorganized germ cells = ++ + +
Cas-3 — ++ + _
Cas-8 - ++ + +
Cas-9 — ++ + +
TUNEL = ++ ++ +

(-): No lesion, (+): Mild lesions, (++): Moderate lesions, (+++): Severe lesions. ¥*The intensity of staining was scored as — (<1%

positive), + (1-25% positive), ++ (>25-75% positive), +++ (>75% positive) according to the percentage of positive staining cells.
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X PEAAREROR VAN 100 pm
Figure 1. Histopathological findings. ([a] Group 1) normal testicular
structure. ([b] Group 2) star shows degenerative tubule whereas
arrows show detachment in epithelial cells. ([c] Group 3, [d] Group

4) partially healed testicular tissue.

L g . Yt
Figure 2. Immunohistochemical stainings (a) Caspase 3 staining,
(b) Caspase 8 staining, (c) Caspase 9 staining, (d) TUNELL stain-
ing, 1s: Group 1, immune negative normal tissues, 2's: Group 2,
severe immunopositive tissues, 3s: Group 3, slightly positive tis-
sues, 4s: Group 4, slightly positive tissues.

stated in the literature, instantaneous blood flow to the testis
may result in infertility at a rate of 29-50%.l'"'"! Ischemic
damage resulting from TT is associated with inflammation
and oxidative stress, and reperfusion and reoxygenation fol-
lowing detorsion are characterized by an increase in free oxy-
gen radicals and reactive nitrogen radicals.!'? Testicular T/D is
a typical I/R injury that causes testicular dysfunction, loss of
spermatogenesis, permanent damage to testicular tissue, and
male infertility by many different mechanisms.['*!

The previous studies have shown that osthole has beneficial
effects on cerebral, intestinal, and renal I/R injury.?>¢! In the
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English literature review so far that we could dredge up, this
is the first study to show that osthole could prevent testic-
ular I/R injury.

MDA concentration is the end product of lipid peroxidation
and is directly proportional to cell damage due to free oxygen
radicals.l' SOD and GSH are two important markers that
eliminate free oxygen radicals. Therefore, MDA, SOD, and
GSH are used as markers of oxidative stress.'” It is known
that SOD and GSH decrease and MDA increases in testicular
I/R models. It was previously shown that osthole treatment
increased SOD and GSH and decreased MDA decreasing the
oxidative damage.l'>'®) NRF 2 is a transcription factor that
induces endogenous antioxidant enzymes in response to ox-
idative stress. In the previous studies, osthole therapy has
been shown to be an “NRF-2 upregulation” in myocardial I/R
damage."! In our study, the significant increase in NRF2 levels
after osthole treatment in both Group 3 and Group 4 com-
pared to Group 2 caused a significant increase in endogenous
antioxidants such as SOD and GSH (p<0.05). The increase in
endogenous antioxidants, on the other hand, caused a signifi-
cantly lower level of MDA, which is the end product of lipid
peroxidation and is an indicator of cell damage due to free
oxygen radicals (p<0.05). The statistically significant differ-
ence between Group 3 and Group 4 in SOD, GSH, and MDA
levels (p<0.05) shows that repeated osthole therapy could
reduce oxidative stress.

The torrid relationship between inflammation and cellular
damage has much been publicized in I/R studies. The role
of leukocytes in I/R model has been demonstrated quite as
much. MPO is a lysosomal enzyme released from leukocytes
in response to oxidative stress.l'”l IL-6 is a cytokine that has
an important role in hematopoiesis, host defense, inflamma-
tion, and tissue regeneration. In many studies, the increase
in MPO and IL-6 after testicular I/R was associated with and
elucidated by inflammation.l'8!”] The previous studies have
also found that osthole reduces MPO and IL-6 levels.?*?!] In
our study, significantly (p<0.05) low MPO levels after ost-
hole treatment in Group 3 and Group 4 may be associated
with inhibition of leukocyte migration to the I/R region and/
or MPO release from leukocytes. The significantly (p<0.05)
lower IL-6 levels in Group 3 and Group 4 compared to Group
2 after osthole treatment was interpreted as suppression of
the inflammatory process as a result of the release of an-
ti-inflammatory cytokines and inhibition of proinflammatory
mediators. Although the lower levels of IL-6 and MPO were
observed in Group 4, no statistically significant difference was
observed. We think that a statistically significant difference
could be reached with repeated osthole treatment sessions.

8-OHdG is the repair byproduct of the oxidized guanine nu-
cleotide formed through DNA hydroxylation and is there-
fore considered a suitable biomarker of oxidative stress and
ROS-induced DNA damage.>?! In the previous studies, it
has been shown that 8-OHdG is increased in rats who un-
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derwent testicular I/R.24%! The previous studies with osthole
did not inspect 8-OHdG. In our study, DNA damage caused
by testicular I/R decreased significantly in Group 3 and Group
4 compared to Group 2.

Apoptosis is a well-known fact in I/R. Caspase 3, the end
product of apoptotic cell death, is an indicator of apoptosis
activation.??”] Caspase 3 is an indicator of the common path-
way in apoptotic cell death, caspase 8 is an indicator of the
intrinsic pathway, and caspase 9 is an indicator of the extrinsic
pathway.?] |n their study, Kim et al.?” found that caspase 3,
caspase 8, and caspase 9 expressions were increased in rats
who underwent testicular I/R. It has been revealed that cas-
pase 3 and caspase 9 are reduced after osthole treatment in
rats with an I/R model in different organs.’%*"I TUNELL stain-
ing, another indicator of DNA damage and apoptosis, distin-
guishes cleavage of genomic DNA during apoptosis, which
presents in situ DNA fragmentation in germ cells.?2 TUNELL
staining activity increased in rats who underwent testicular
I/R.B334 |n a cerebral and myocardial I/R model performed,
osthole was found to reduce TUNELL staining activity.?*! In
our study, negative staining with caspase 3, caspase 8, caspase
9 and TUNELL was detected in Group |, while moderate
immunopositive staining was found for all four parameters in
Group 2. There was mild immunopositive staining with cas-
pase 3 in Group 3 and immunonegative staining was observed
in Group 4 similar to Group |. While there was moderate im-
munopositive TUNELL staining in Group 3, mild immunopos-
itive staining was detected in Group 4. This indicates that
apoptosis may further be reduced with repeated doses.

Histopathological examination with HE in light microscopy
showed moderate changes in Group 2, while mild changes
were observed in Group 3 and Group 4. This shows us that
osthole provided histopathological improvement in testicular
I/R damage.

Conclusion

In our study, we observed that osthole reduced oxidative
damage by activating endogenous antioxidants through NRF2,
suppressed the inflammatory process with its anti-inflamma-
tory feature, prevented apoptosis by reducing DNA damage,
and reduced cell damage. We think that with repeated doses,
cellular damage would gradually decline. In further studies,
we intend to examine the effect of more repeated doses of
osthole on testicular I/R damage.
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AMAC: Testis torsiyonu, zamaninda teshis ve tedavi edilmezse testis kaybina neden olan acil cerrahi miidahale gerektiren tirolojik bir acil durumdur.
Dokuya giden kan akiminin azalmast ile baslayan oksijen yetersizligi ile iskemik doku hasari, reperfiizyon saglanir saglanmaz hasarli dokularin yeniden
oksijenlenmesi ile artarak devam eder. Cesitli galismalarda ostol'iin beyin, omurilik, bagirsak, bébrek ve miyokardiyal iskemi/reperfiizyon (i/R)
hasarini da azalttig gésterilmistir. Bu calismanin amaci, ostol'lin testis [/R hasari tizerindeki etkilerini incelemektir.

GEREC VE YONTEM: Yirmi sekiz Wistar-albino sican rastgele dort deney grubuna ayrildi (n=7). Grup | sham operasyon grubuydu. Grup 2'de
(I/R uygulanan sianlar) testis saat yniinde 720° dondiiriilerek iig saatlik iskemi olusturuldu. ardindan (i saatlik reperfiizyon saglandi. Grup 3'te (i/
R+tek doz ostol uygulanan siganlar) ti¢ saatlik torsiyonun ardindan detorsiyondan yarim saat dnce intraperitoneal dozda 20 mg/kg ostol uygulandi.
Testis detorsiyone edildi. Ug saatlik detorsiyon uygulandi. Grup 4'te (I/R+iki doz ostol uygulanan sicanlar) ii¢ saatlik torsiyonu takiben detorsi-
yondan yarim saat once intraperitoneal dozda 20 mg/kg ostol uygulandi. Testis serbest birakildi ve detorsiyon yapildi. Detorsiyondan yarim saat
sonra tekrar intraperitoneal doz olarak 20 mg/kg ostol uygulandi. Ug saatlik detorsiyon yapildi. Tiim sicanlar alti saatin sonunca sakrifiye edilerek
biyokimyasal analiz i¢in kan ve histopatolojik 6rnek igin sag orsiektomi yapildi.

BULGULAR: Grup 2'de GSH, NRF2, SOD, 8-OHDOG seviyeleri azalirken, IL.-6, MDA ve MPO seviyelerinde artig saptandi. Grup 2'deki siganlarda
kaspaz 3, kaspaz 8, kaspaz 9 ve TUNEL immiinhistokimyasal olarak orta diizeyde immiinopozitif dokular gosterirken, grup 3 ve grup 4’te hafif
imminoporzitif dokular tespit edildi. Histokimyasal incelemede grup 2'de dejeneratif tiibll yapisi ve epitel hiicrelerinin ayrilmasi gézlenirken, grup 3
ve grup 4’te kismen iyilesmis testis dokusu tespit edildi.

TARTISMA: Calismamizda ostol’lin oksidatif hasari azalttigini, enflamatuvar sireci baskiladigini, apoptozu 6nledigini ve hiicre hasarini azalttigini
gozlemledik. Tekrarlanan dozlarla hiicresel hasarin kademeli olarak azalacagini diislinliyoruz.

Anahtar sozclikler: Antioksidan; apoptozis; kaspaz; osthole; testis torsiyonu.
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