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ABSTRACT

BACKGROUND: This experimental study aimed to evaluate the potential protective effects of lidocaine on ischemia-reperfusion
injury resulting from testicular torsion/detorsion in rats.

METHODS: A total of 18 male rats were randomized into three groups. Group | served as the control group. Group 2 was designed
to evaluate testicular ischemia-reperfusion injury using a torsion/detorsion model. In Group 3, the treatment group, a similar ischemia-
reperfusion model was used as in Group 2. Additionally, lidocaine at a dose of 15 mg/kg was administered intraperitoneally five minutes
before reperfusion. Blood biochemical analyses and testicular histopathological evaluations were conducted.

RESULTS: Blood biochemical analysis showed that malondialdehyde (MDA) and protein carbonyl (PC) levels were significantly higher
in Group 2 compared to the other groups (p<0.001 and p=0.008, respectively). Proinflammatory cytokine levels, including interleu-
kin-1 (IL-1), interleukin-6 (IL-6), and tumor necrosis factor-alpha (TNF-alpha), were lower in Group 3 than in Group 2 (p<0.00l,
p=0.007, and p=0.026, respectively). Antioxidant enzyme activities, including glutathione peroxidase (GSH-Px) and superoxide dis-
mutase (SOD), were higher in Group 3 compared to Group 2 (p=0.005 and p=0.025, respectively). Histopathological evaluations
revealed significant improvements in all testicular damage scores, including hemorrhage, edema, vasocongestion, and inflammation in
Group 3 compared to Group 2 (p=0.015, p=0.035, p=0.015, and p=0.034, respectively). Additionally, there was a notable improvement
in the Johnsen score in Group 3 compared to Group 2 (p=0.034).

CONCLUSION: Lidocaine, an effective local anesthetic, significantly alleviates the effects of testicular ischemia-reperfusion injury.
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ply and causing ischemia of the testicle. In treating this emer-

INTRODUCTION

gency, the most important step is to untwist the testis and
Testicles are crucial organs for healthy reproduction and

sexual health. Despite various testicular pathologies such as
orchitis, abscess, and benign or malignant neoplasms, testicu-

restore tissue perfusion. However, when the spermatic cord

is returned to its original position and testicular blood flow

lar torsion is critically important due to its direct impact on
tissue viability. Testicular torsion is a clinical condition where
the spermatic cord twists, disrupting the testicular blood sup-

is re-established, reactive oxygen radicals formed by the sud-
den increase in oxygenation can damage vital molecules such

as membrane lipids, macro proteins, and intracellular genomic
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material, paradoxically causing ischemia-reperfusion injury. In
this context, minimizing the effects of ischemia-reperfusion
injury is vital to ensure the reproductive health of patients
with testicular torsion is not compromised post-treatment.['?

Due to its rapid onset, lidocaine is widely utilized in infiltra-
tion anesthesia, extremity blocks, topical anesthesia, and in-
travenous regional anesthesia in both surgical and outpatient
settings.”! Lidocaine primarily undergoes metabolism in the
liver,! with a half-life of approximately 100 minutes follow-
ing an infusion of less than 12 hours or a bolus. For infusions
lasting longer than 12 hours, lidocaine exhibits non-linear or
time-dependent pharmacokinetics.”! This local anesthetic, an
amide derivative, not only blocks nerve signals but also exerts
systemic effects such as anti-inflammatory actions, ion balance
maintenance, and reactive oxygen radical scavenging.!*”! Pre-
vious studies have shown that lidocaine provides protection
against ischemia-reperfusion injury in various organs, including
the lungs, kidneys, brain, and heart, due to its antioxidative
properties./®!

In this experimental study, we aimed to analyze the potential
protective effect of lidocaine against testicular ischemia-reper-
fusion injury in a rat model of testicular torsion/detorsion. To
our knowledge, this is the first experimental study in the Eng-
lish literature to investigate the early effectiveness of lidocaine
in testicular ischemia-reperfusion injury.

MATERIALS AND METHODS

Experimental Animals and Environment All experimental in-
terventions were approved by the Tokat Gaziosmanpaga Uni-
versity Animal Experiments Local Ethics Committee (2023
HADYEK-29). Eighteen male Albino-Wistar rats, weighing
240-425 grams and aged |13-15 weeks, were included in our
study. The experiments were conducted under a |2-hour
light/dark cycle at a constant temperature of 22+2°C.

Formation of Experimental Groups and Surgery
Procedure

All surgical procedures were conducted under sterile condi-
tions using ketamine/xylazine anesthesia. Xylazine (Rompun
2%, Bayer, Tiirkiye), an anesthetic agent with sedative and
muscle relaxation effects, was administered at a dose of 10
mg/kg intraperitoneally. Additionally, ketamine (Alfamine 10%,
Ege Vet, Turkiye), known for its dissociative anesthetic prop-
erties, was given at a dose of 50 mg/kg intraperitoneally.”

A total of |8 rats were randomized into three groups:

* Group | served as the control group. In this group, only
unilateral orchiectomy was performed. Blood samples were
collected from the inferior vena cava for biochemical analy-
sis, and testicular tissues were subjected to histopathological
examination.

* Group 2 was designated as the ischemia-reperfusion group.
In this group, the testicular torsion/detorsion model was
performed according to the method previously described in
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the literature. The unilateral testicles of the rats were ac-
cessed through a left inguinoscrotal incision, and the testicles
were rotated counterclockwise by 720 degrees for 3 hours,
then secured to the scrotum with 5-0 polyglactin sutures.
After three hours, the testicle was detorsioned and allowed
to reperfuse for another three hours. Following a total of
six hours, unilateral orchiectomy was performed.”? Blood
samples were collected from the inferior vena cava for bio-
chemical analysis, and testicular tissues were subjected to his-
topathological examination procedures.

* Group 3 was established as the treatment group. This group
underwent a similar testicular torsion/detorsion procedure
as Group 2. Additionally, 15 mg/kg of lidocaine was adminis-
tered intraperitoneally five minutes before the detorsion of
the testicles.'” Blood samples were collected from the infe-
rior vena cava for biochemical analysis, and testicular tissues
underwent similar histopathological examination procedures
as the other groups.

At the conclusion of all procedures, the rats were euthanized
by cervical dislocation.

Histopathologic Examination

After orchiectomy, testicular tissues were excised and fixed
in 4% buffered neutral formalin solution for two days for his-
tological analysis. The tissues were sectioned into 4 um slices
using a microtome and stained with hematoxylin and eosin.
Testicular tissues were examined under a light microscope
(Nikon, Eclipse 200; Japan) at a 40x magnification. Testicular
tissues were evaluated histopathologically and spermatogeni-
cally using the Johnsen scoring system, and the mean Johnsen
score was calculated. Testicular parenchymal damage was as-
sessed for hemorrhage, edema, vasocongestion, and inflam-
mation, with scores ranging from 0 to 3 as follows: 0: normal;
I: mild; 2: moderate; and 3: severe.! Additionally, the matu-
rity of the germinal epithelial cells in the seminiferous tubules
was thoroughly analyzed using the Johnsen scoring criteria,
which range from | to 10.I'"

Biochemical Analyses

Blood samples collected from the inferior vena cava during
the establishment of experimental groups and surgical proce-
dures were placed in tubes designated for biochemical mea-
surements. The blood in the tubes was centrifuged at 4000
rpm at 4°C for 10 minutes, then the serum was frozen and
stored at -20°C until the day of analysis. Commercial and ana-
lytical grade chemical materials (Sigma-Aldrich, Merck, Alfa
Aesar, Acros Organics B.V.B.A., Tekkim, Isolab) were used
for the measurement of superoxide dismutase (SOD), glu-
tathione peroxidase (GSH-Px), malondialdehyde (MDA), and
protein carbonyl (PC).

Determination of SOD Activity

SOD activity was assessed based on the inhibition of nitro-
blue tetrazolium reduction by the xanthine-xanthine oxidase
system, used as a superoxide radical generator.l'? The activity
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of SOD was expressed in U/mL.
Determination of GSH-Px Activity

The activity of GSH-Px was determined by its ability to con-
vert reduced glutathione (GSH) in the reaction medium into
oxidized glutathione (GSSG). This enzymatic activity was
measured by initiating a reaction with the addition of hy-
drogen peroxide (H202) to a mixture containing reduced
glutathione, nicotinamide adenine dinucleotide phosphate,
and glutathione reductase.'¥ The activity of GSH-Px was ex-
pressed in U/L.

Measurement of MDA Level

MDA levels were determined using a method that involves
the reaction with thiobarbituric acid at temperatures ranging
from 90-100°C.I"1 The concentration of MDA was measured
in pmol/mL.

Measurement of PC Level

PC levels were measured spectrophotometrically using a
method based on the reaction of the carbonyl group with
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2,4-dinitrophenylhydrazine (DNPH) to form a derivative.['’]
The concentration of PC was expressed in umol/mL.

Measurement of Interleukin | Beta (IL-1 Beta), Interleukin 6
(IL-6), and Tumor Necrosis Factor Alpha (TNF-Alpha)

Commercial enzyme-linked immunosorbent assay (ELISA)
kits (BTlab brand, China) were used to measure the levels of
IL-1 beta, IL-6, and TNF-alpha in serum. The levels of these
inflammatory markers were determined using the ELISA
method, as described in the package inserts. In our study,
units of ng/dL, pg/dL, and ng/L units were used for TNF-alpha,
IL-1 beta, and IL-6 levels, respectively.

Statistical Analysis

Descriptive statistics were used to summarize the general
characteristics of the study groups. Data for variables are pre-
sented as mean * standard deviation and median (minimum-
maximum). Differences between groups regarding variables
were analyzed using One-Way Analysis of Variance (ANOVA)
or Kruskal-Wallis Analysis of Variance following a normality

Table I. Comparison of superoxide dismutase (SOD) and glutathione peroxidase (GSH-Px) activity, malondialdehyde (MDA),
protein carbonyl (PC), interleukin-| beta (IL-1beta), interleukin-6 (IL-6), and tumor necrosis factor-alpha (TNF-alpha) levels

obtained from blood between rat groups

Groups N MeantSD Min-Max p-Values Post-Hoc

p-Values

SOD (U/mL) | 6 8.4+0.76 6.93-8.99 <0.001" 1-2:<0.001"
2 6 5.13+£0.99 3.93-6.3 1-3:0.109

3 6 7.2%1.09 5.51-82 2-3:0.005

GSH-Px (U/mL) | 6 680.19+134.39 503.2-885.3 0.002" 1-2:0.001"
2 6 398.7+103.07 308.1-532.1 1-3:0.128

3 6 548.83+85.05 411.1-662.1 2-3:0.025

MDA (umol/mL) | 6 5.82+1.86 3.76-9.21 <0.001" 1-2:<0.001"
2 6 10.61£1.65 8.7-13.2 1-3:0.224

3 6 7.5£1.49 5.2-9.6 2-3:0.015

PC (nmol/mL) | 6 463.14£117.09 333.23-664.9 0.008" 1-2:0.006"
2 6 690.8+97.54 558.57-799.92 1-3:0.109

3 6 597.38+106.07 403.13-706.81 2-3:0.013"

IL-1Beta (pg/dL) | 6 0.97+0.08 0.85-1.04 <0.001" 1-2:<0.001"
2 6 2.77+0.51 1.74-3.1 1-3:0.157

3 6 1.36+0.29 1.01-1.78 2-3<0.001"

IL-6 (ng/L) | 6 10.15£2.4 6.32-13.2 0.008" 1-2:0.007"
2 6 17.341£4.37 10.1-23.2 1-3:0.544

3 6 12.29+3.33 7.71-17.2 2-3:0.007

TNF-Alpha (ng/dL) | 6 43.4519.02 33.02-53.43 0.002 1-2:0.002"
2 6 73.46x16.38 52.31-94.4 1-3:0.163

6 56.941£9.36 46.2-70.8 2-3:0.026"

Abbreviations: SOD: Superoxide Dismutase; GSH-Px: Glutathione Peroxidase; MDA: Malondialdehyde; PC: Protein Carbonyl; IL-1Beta: Interleukin | Beta;
IL-6: Interleukin-6; TNF-Alpha: Tumor Necrosis Factor Alpha; SD: Standard Deviation. Test: One-Way Analysis of Variance (ANOVA). (Differences between
groups were examined with Post-Hoc Tukey’s Honestly Significant Difference (HSD) or Tamhane's T2 test). “Statistically significant (p<0.05).
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Table 2. Comparison of hemorrhage, edema, vasocongestion, inflammation, and Johnsen scores between rat groups

Groups N MeantSD Median (Min-Max) p-Values Post-Hoc

p-Values
Hemorrhage | 6 0.28+0.08 0.27 (0.2-0.43) <0.001" 1-2:<0.001"
2 6 2.3440.23 2.34 (2.04-2.61) 1-3:0.155

3 6 1.22+0.19 1.27 (0.95-1.42) 2-3:0.015
Edema | 6 0.33+0.1 0.33 (0.23-0.45) <0.001" 1-2:<0.001"
2 6 2.2340.26 2.19 (1.93-2.63) 1-3:0.154

3 6 1.02+0.16 1.08 (0.8-1.17) 2-3:0.035*
Vasocongestion | 6 0.36+0.04 0.36 (0.3-0.42) <0.001" 1-2:<0.001"
2 6 2.3240.18 2.26 (2.16-2.59) 1-3:0.155

3 6 1.18£0.16 1.12 (1.05-1.46) 2-3:0.015
Inflammation | 6 0.31£0.14 0.27 (0.18-0.57) <0.001" 1-2:<0.001"
2 6 2.03£0.12 2 (1.88-2.24) 1-3:0.154

3 6 1.11£0.19 1.05 (0.94-1.48) 2-3:0.034"
Johnsen Score | 6 9.88+0.04 9.89 (9.81-9.93) <0.001" 1-2:<0.001"
2 6 6.33£0.36 6.23 (5.97-6.81) 1-3:0.154

3 6 8.77+0.44 8.82 (8.14-9.4) 2-3:0.034°

Test: One-Way Analysis of Variance (ANOVA). (Differences between groups were examined with Post-Hoc Tukey’s Honestly Significant Difference (HSD) or

Tamhane's T2 test). *Statistically significant (p<0.05).

assessment. Post-Hoc Tukey’s Honestly Significant Difference
(HSD) or Tamhane's T2 test was used for further compari-
sons. P-values were considered statistically significant if less
than 0.05. Calculations were performed using statistical soft-
ware (IBM SPSS Statistics 22, SPSS Inc., IBM Co., Somers,
NY).

A literature review was conducted to determine the number
of samples to be included in the study, and the effect size
for the reference article was calculated to be 1.2.[%! Based
on the calculated effect size (¢=0.05; 1-$=0.80), the mini-
mum sample size required was |2. G*Power software, ver-
sion 3.1.9.7, University of Dusseldorf, Germany, was used for
these calculations.!'®!

RESULTS
Biomechanical Findings

In Group 2, MDA and PC values were recorded at 10.61+1.65
and 690.8+97.54, respectively. These values were significantly
decreased in Group 3 (p=0.015 and p=0.013, respectively).
Proinflammatory cytokine levels were also suppressed in
Group 3 compared to Group 2 (for IL-1Beta p=0.001, for IL-6
p=0.007, for TNF-alpha p=0.026, respectively). When anti-
oxidant enzyme levels were analyzed, it was found that both
GSH-Px and SOD levels were higher in Group 3 compared to
Group 2 (p=0.025 and p=0.005, respectively) (Table I).

Histopathological Findings

The histopathological results are detailed in Table 2. Scores
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for hemorrhage, edema, vasocongestion, and inflammation in
Group 2 were negatively impacted compared to Group I. In
Group 3, edema and vasocongestion scores were recorded
at 1.0240.16 and 1.1840.16, respectively. These values were
found to be lower than those in Group 2 (p=0.035 and
p=0.015, respectively). There was also a significant decrease
in inflammation and hemorrhage scores in Group 3 compared
to Group 2 (p=0.034 and p=0.015, respectively). The Johnsen
score in Group 3 was calculated to be 8.77+0.44, showing
significant improvement compared to Group 2 (p=0.034) (Fig.
I). No severe histopathological damage was observed in the
rats in Group 3.

DISCUSSION

Testicular torsion is a severe and acute urological emergency.
Epidemiological studies indicate that testicular torsion affects
I in 4,000 males under the age of 25 each year. Early recogni-
tion and treatment of testicular torsion are closely associated
with increased rates of testicular salvage. The success rate of
surgical intervention within 4-8 hours after symptom onset is
between 90-100%, but this rate drops to about 10% within
24 hours.l'! Despite successful surgical detorsion, testicular
atrophy and dysfunction are observed in approximately 50%
of cases, directly related to testicular ischemia-reperfusion
injury. Our understanding of testicular ischemia-reperfusion
injury remains limited.['®!

Testicular torsion occurs when the spermatic cord twists
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Group-1

Group-3

Figure 1. Representative microscopic testicular section images
from our study groups.

» The images in row A represent comparisons of the Johnsen score
between the groups:

- Normal seminiferous tubules and spermiogenesis in Group

- Mostly deformed seminiferous tubules with disrupted integrity and
tissue fragments in interstitial areas in Group 2.

- In Group 3, the integrity of seminiferous tubules and interstitial areas
is preserved, with mild deformity in the seminiferous tubule epithelium
and slight damage with absence of spermatozoa in the lumen of some
tubules (red star: normal seminiferous tubules, blue arrow: deformed
seminiferous tubule epithelium, green dot: no spermatozoa in the lu-
men, hollow thick arrow: severely damaged seminiferous tubules, red
arrowhead: remnants of interstitial space).

» The images in row B are comparisons of vasocongestion and hemor-
rhage between the groups:

- Normal stromal areas with normal caliber vascular structures in
Group 1.

- Intense vasocongestion and severe hemorrhagic area in Group —
Moderate vasocongestion and hemorrhagic areas in Group 3 (arrow-
heads: hemorrhagic and vasocongestion areas).

» The images in row C are comparisons of edema between the groups.
- In Group 1, edema is minimal to negligible.

- In Group 2, there is marked and diffuse edema.

- In Group 3, edema is mild (red dot: areas of edema).

* The images in row D are comparisons of inflammation between the
groups.

- In Group 1, inflammatory cell infiltration is minimal to negligible.

- In Group 2, there are areas of intense inflammatory cell infiltration.

- In Group 3, areas of inflammatory cell infiltration are moderate (green
arrow: areas of inflammatory cell infiltration).

(Scale bars are set at 50 um for rows A, B, and C, and 20 ym for row D.
Staining method: Hematoxylin and eosin).

around itself, compromising blood flow to the testis. Dur-

ing this period, testicular tissue becomes deprived of high-
energy molecules, leading to an accumulation of low-energy
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molecules such as adenosine monophosphate, purines, and
adenosine. When the spermatic cord is returned to its origi-
nal position, the testicular tissue is exposed to significant lev-
els of oxygen. Consequently, a series of reactions mediated
by xanthine oxidase generates a substantial amount of reac-
tive oxygen radicals. In testicular ischemia-reperfusion injury,
the decreased levels of antioxidant enzyme activity and the
sudden increase in reactive oxygen radical levels lead to sig-
nificant oxidative stress in testicular tissue.l'? Testicular tis-
sue is highly susceptible to oxidative stress due to the high
levels of polyunsaturated fatty acids in the cell membrane. In
this context, numerous studies have extensively observed the
impairment of spermatogenesis and the impact on testicular
endocrine functions due to testicular ischemia-reperfusion
injury.t"'®

The study by Kazaz et al. reported a decrease in seminifer-
ous tubule diameter and germinal epithelium thickness as a
secondary effect of testicular ischemia-reperfusion injury.['”!
Abdel-Gaber et al. observed a decrease in testicular weight
in cases of testicular ischemia-reperfusion injury.?®! Similarly,
a study by Chi et al. reported a decrease in testicular cel-
lularity due to testicular torsion-detorsion.'! In our study,
significant increases in tissue damage parameters such as hem-
orrhage, edema, vasocongestion, and inflammation secondary
to testicular ischemia-reperfusion injury were documented.
Additionally, spermatogenesis is severely affected by patholo-
gies such as DNA damage, inhibition of protein synthesis,
and spermatogonial arrest secondary to testicular ischemia-
reperfusion injury.'® Even in successful treatment regimens,
approximately one-fourth of patients may experience infertil-
ity.l'l Koksal et al. reported an increase in the rate of abnormal
sperm due to testicular ischemia-reperfusion injury.?? Simi-
larly, Ikebuaso et al. observed a decrease in sperm count and
sperm motility due to testicular ischemia-reperfusion injury.
(23] In our study, a significant decrease in the Johnsen score was
observed secondary to testicular ischemia-reperfusion injury.

Lidocaine (C ,H,,N,O) was first introduced by Nils Lofgren
in 1942. The use of local anesthesia for analgesic purposes
became quite widespread in the mid-19th century, along-
side the use of antiarrhythmic drugs. Today, both acute and
chronic pain conditions are significantly alleviated by the ev-
idence-based antinociceptive and antihyperalgesic effects of
lidocaine.*?* Recent studies have also focused on lidocaine
as a pharmacological agent highly effective in suppressing oxi-
dative stress. The modulation of the inflammatory response,
inhibition of Na*/Ca*™ exchange, and scavenging of reactive
oxygen species (ROS) are shown as the primary cytoprotec-
tive mechanisms of this local anesthetic agent.[”>?! The anti-
inflammatory properties of lidocaine have been documented
in numerous experimental and clinical studies. It suppresses
macrophage activation and blocks the production of inflam-
matory mediators such as IL-4, IL-6, and TNF-alpha, while
also inhibiting the release of prostaglandins, thromboxane,
and histamine.?*?"! Lidocaine also acts as a Na+/Ca?" channel
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blocker. In this context, inhibiting calcium, which serves as a
cofactor in the conversion of xanthine dehydrogenase to xan-
thine oxidase, results in a decrease in the formation of super-
oxide radicals.””! Additionally, lidocaine exhibits protective
effects on endothelial damage caused by both superoxide and
hydroxyl radicals by scavenging reactive oxygen species.>?*!

Jiang et al. found that lidocaine attenuates hippocampal neu-
ronal apoptosis, regulates inflammation, and mitigates oxida-
tive stress, thereby improving cognitive function in rats in
a cerebral ischemia-reperfusion injury model. In the same
study, it was observed that MDA levels decreased following
lidocaine treatment, while increases in the activities of SOD
and GSH-Px were noted.!! Similarly, Deng et al. reported that
lidocaine administration resulted in higher glutathione levels
in rats with a renal ischemia-reperfusion model, demonstrat-
ing renoprotective activity due to this antioxidant property.
Ul In our study, a significant increase in antioxidant enzyme
levels and a regression in testicular histopathological damage
markers were observed in lidocaine-treated rats. Tasi et al.
documented that lidocaine exhibited moderate neuroprotec-
tive activity in a retinal ischemia-reperfusion model.®! Anoth-
er study reported that lidocaine is a molecule that may play
a potential role in modulating platelet activation, the inflam-
matory response, and sepsis.*! In the study conducted by Es-
kitascioglu et al., it was documented that lidocaine exhibited
a membrane-stabilizing effect and protected flap tissue from
ischemia-reperfusion injury by inhibiting the increase in MDA
levels.l' In a similar study, Cao et al. reported that lidocaine
treatment increased SOD activity, eliminated free oxygen
radicals, suppressed inflammatory reactions, and thereby im-
proved flap survival.?®! Leduc et al. observed that lidocaine
administered via the sciatic nerve significantly reduced lipid
peroxidation in an inflammatory rat model.?! In our study,
it was determined that inflammation was suppressed and a
decrease in the levels of MDA and PC was observed following
lidocaine administration in a similar manner.

CONCLUSION

In our experimental study, it was documented that lidocaine
exhibited protective efficacy against testicular ischemia-re-
perfusion injury, characterized by higher antioxidant enzyme
activity, suppressed inflammatory response, and lower levels
of lipid peroxidation and protein oxidation. We believe that
these findings may serve as the basis for further clinical and
experimental studies to elucidate the therapeutic role of lido-
caine, a local anesthetic agent, in testicular torsion/detorsion.

Limitations of This Study

The limitations of our study include examining the effect of
lidocaine on testicular tissue samples using only one tech-
nique. Additionally, the side effect profile of lidocaine on the
reproductive system was not documented, and the long-term
effects of this local anesthetic agent on testicular tissue could
not be evaluated.
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AMAC: Bu deneysel calismada sicanlarda testis torsiyonu/detorsiyonuna bagli iskemi-reperfiizyon hasarinda lidokainin olasi koruyucu etkilerinin

degerlendiriimesi amaglanmistir.

GEREC VE YONTEM: Toplam |8 erkek rat 3 gruba randomize edildi. Grup-| kontrol grubu olarak beliflendi. Grup-2'de torsiyonu/detorsiyon
modeli olusturularak testis iskemi- reperfiizyon hasarinin degerlendirildigi grup olarak tanimlandi. Grup 3 ise tedavi grubu idi. Bu grupta Grup 2 ile
benzer iskemi-reperfiizyon modeli olusturuldu ve ek olarak reperfiizyondan 5 dakika énce 15 mg/kg lidokain intraperitoneal olarak uygulandi. Kan

biyokimsayal analizi ve testis histopatolojik degerlendirilmesi yapildi.

BULGULAR: Kan biyokimyasal analizlerinde MDA ve PC degeri Grup 2'de diger gruplara gore ciddi diizeyde artmis olarak belirlendi (sirasiyle
p<0.00| ve p=0.008). Grup 3'de IL- 1, IL-6 ve TNF-alfa olmak lzere proinflamatuvar sitokin dlizeyinde Grup 2’ye gére baskilanmis olarak belirlendi
(sirasila; p<0.001, p=0.007 ve p=0.026). Antioksidan enzim diizeyinde ise hem SOD hemden GSH-Px aktivitileri Grup 3'de Grup 2’e gore artmis
olarak kayit edildi (p=0.005 ve p=0.025). Histopatolojik degerlendirmelerimizde Grup 3'de kanama, 6dem, vazokonjesyon ve inflamasyon olmak
Uzere tlim testikiler hasar skorlarinda Grup 2’e gére dramatik olarak iyilesme gézlemlendi (sirasila; p=0.015, p=0.035, p=0.015 ve p=0.034).
Benzer sekilde Grup 3'te Johnsen skoru lizerinde Grup 2'ye gore olumlu etki tespit edildi (p=0.034).

SONUC: Lidokain testis iskemi-reperfiizyon hasarinin etkilerini hafifletmede etkin bir lokal anestezik ajandir.

Anahtar sozclikler: Anestezi; lidokain; iskemi-reperfiizyon; testis.
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