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Varicocele is a common disorder in men characterized by abnormal dilation and 
tortuosity of the pampiniform venous plexus, often leading to testicular dysfunction. 
This study evaluated the protective effects of melatonin on serum testosterone levels, 
testicular histopathology, B-cell lymphoma 2 (BCL-2) gene expression, and platelet 
indices in experimentally induced varicocele in rats. Twenty-four adults male Wistar 
rats (7 weeks old) were randomly divided into four groups (n = 6): Control (sham-
operated + saline), VC (varicocele-induced + saline), MEL (sham + melatonin 5 mg/kg 
orally), and VC-MEL (varicocele-induced + melatonin 5 mg/kg for 4 weeks). Body 
weight (BW1, BW2), testes weight (TW), hormone levels, BCL-2 mRNA expression, and 
platelet parameters were analyzed. The VC group showed the greatest BW2 reduction 
and lowest TW (213.84 g and 0.604 g, respectively), along with the lowest BCL-2 
expression (0.102) and testosterone levels (0.87 ng/ml). Histologically, only 
spermatocyte cells were observed in this group based on Johnson's score. The control 
group had the highest platelet count (PLT: 241.004 ×10³/µl), while the VC group 
exhibited elevated PCT (0.42%), MPV (5.96 fL), and PDW (18.4%). Melatonin 
administration significantly improved all measured parameters, likely due to its 
antioxidant and anti-inflammatory properties. It enhanced testosterone production, 
upregulated BCL-2 expression, improved testicular histology, and normalized platelet 
indices. These findings suggest that melatonin may offer therapeutic benefits in 
managing varicocele-related damage in experimental models. 
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Introduction 

Varicocele is a common condition in men 

characterized by abnormal dilation and tortuosity of the 

spermatic veins, affecting approximately 10–15% of the 

male population. Clinical manifestations vary widely 

among individuals, including differences in severity 

grading, pain intensity, and impact on fertility, 

contributing to inconsistencies in diagnosis and 

treatment timing. Although recognized as a major 

treatable cause of male infertility, varicocele has also 

been reported in fertile men. Three main pathogenic 

mechanisms have been proposed: (1) venous valve 

 

 

dysfunction causing retrograde blood flow; (2) 

anatomical differences in vein angles between the left 

renal vein and vena cava; and (3) external compression 

of the left renal vein by the superior mesenteric 

artery—known as the "nutcracker effect"—leading to 

increased venous pressure and reflux.1 Despite 

extensive research, the full pathogenesis remains 

unclear, involving upright posture-related 

hemodynamic changes, oxidative stress (OS), 

inflammation, and heat stress. OS, driven by excessive 

reactive oxygen species (ROS), plays a central role in 

testicular damage and male infertility associated with 
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varicocele.1 Men with varicocele often show elevated 

levels of sperm DNA fragmentation, lipid peroxidation, 

and abnormal morphology, along with reduced 

protamine content.2 

Apoptosis, a tightly regulated mechanism for 

eliminating damaged or unnecessary cells, is 

dysregulated in varicocele-induced testicular 

dysfunction. The B-cell lymphoma 2 (BCL-2) family 

proteins regulate apoptosis, with some members 

inhibiting cell death (e.g., BCL-2, BCL-XL, MCL-1), and 

others promoting it (e.g., BAX, BAK, BAD).3 In 

spermatogenesis, apoptosis plays a crucial role in 

balancing germ cell numbers during mitosis, meiosis, and 

maturation. Disruption of this process can impair fertility. 

Testosterone deficiency, defined by low serum 

testosterone and related symptoms, affects multiple 

organ systems beyond sexual function.4 Varicocele is 

associated with smaller, softer testes and lower 

testosterone levels, especially in older patients with 

bilateral or high-grade disease.5 Elevated scrotal 

temperature due to varicocele damages Leydig cells, 

reduces Sertoli cell function, and impairs 

spermatogenesis. Histopathological findings in 

experimental models include loss of seminiferous 

tubules, interstitial edema, connective tissue 

proliferation, and arrested sperm maturation.6 Human 

studies also report germ cell sloughing, Sertoli cell 

detachment, basement membrane thickening, and Leydig 

cell atrophy or hyperplasia.7 These changes highlight the 

variable impact of varicocele on testicular architecture. 

Platelets play a vital role in hemostasis, with their size 

reflecting functional status. Mean platelet volume (MPV) 

reflects platelet activation and is elevated in 

cardiovascular diseases.8 Platelet distribution width 

(PDW) indicates variability in platelet size and is used as 

an inflammatory marker. Low platelet counts with 

increased MPV have been linked to varicocele.9 Melatonin 

(N-acetyl-5-methoxytryptamine), primarily secreted by 

the pineal gland at night, is also synthesized in extrapineal 

tissues such as the skin, gut, and kidney.10 With potent 

antioxidant, anti-inflammatory, and anti-apoptotic 

properties, melatonin modulates immune responses, 

hormone secretion, and cellular survival.11 It shows 

therapeutic potential in neurodegenerative disorders like 

Alzheimer’s, Parkinson’s, and Huntington’s disease, and 

protects against ischemia-reperfusion injury in 

myocardial infarction and stroke.12 Melatonin also 

exhibits antitumor effects by suppressing cancer cell 

growth and protecting normal cells from apoptosis.13 

In male reproduction, melatonin enhances Leydig cell 

function, increases serum and testicular testosterone 

bioavailability, and reduces gonadotropin levels (FSH, 

LH).14 Its antioxidant activity includes scavenging free 

radicals, enhancing superoxide dismutase and 

glutathione peroxidase activity, stimulating glutathione 

production, and activating DNA repair enzymes.15 Lower 

melatonin levels in seminal fluid and serum have been 

observed in infertile men, particularly those with 

varicocele. However, its exact protective role in varicocele 

remains incompletely understood. Therefore, this study 

aimed to evaluate the effects of melatonin administration 

on BCL-2 gene expression, testosterone levels, and 

platelet indices in an experimental rat model of 

varicocele. 

Materials and Methods 

Experimental Animals 

Twenty-four mature male Wistar rats, aged seven 

weeks and weighing between 290 and 310 grams, were 

acquired from the Laboratory Animal Center. They were 

kept in custom cages with 12 hours of light, temperatures 

maintained at 19-25 °C, and humidity levels maintained 

at 45-55%. During the week leading up to the experiment, 

the rats became familiar with their surroundings and ate 

pellets. They had unrestricted access to water. The study 

followed ethical principles approved (Ethical code: 

IR.SU.REC.1401.4) by the International Committees for 

the Protection of Laboratory Animals. 

Experimental Design 

In the current study, the rats were divided into four 

groups (6 rats each):  

Control group (group I): Rats that underwent 

laparotomy surgery without varicocele induction and 

received normal saline orally for up to 4 weeks.  

VC group (group II): Rats in which varicocele is 

induced and receive normal saline orally for up to 4 

weeks. 

MEL group (group III): Rats that underwent 

laparotomy surgery without varicocele induction 

received melatonin orally at 5 mg/kg for up to 4 weeks.14  

VC-MEL (group IV): Rats in which varicocele is 

induced and receive melatonin orally at 5 mg/kg dosage 

for four weeks.14 

Varicocele Induction 

Varicocele was induced according to the Koksal 

surgical method.16 Rats were anesthetized by 

intraperitoneal injection of 10% ketamine hydrochloride 

(60 mg/kg) and 2% xylazine hydrochloride (5 mg/kg). 

After preparing the surgical site, an incision was made in 

the midline of the abdomen. After finding the left renal 

vein and the entry point of the internal spermatic vein, the 

area around the left renal vein was slowly released. Then, 

an angiocath (20 Gauge x 1.88 inches) was placed parallel 

to the vein and tied with 0-4 silk thread on the left renal 

vein so that the knot could be located after the entrance 
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of the internal spermatic vein to the renal vein. After 

ligation, the angiocath was slowly removed, and the vein 

was allowed to return to normal. This work reduces the 

diameter of the left renal vein by about 50% and causes a 

unilateral varicocele (Figure 1). All treatments started 

one week after varicocele induction and continued for 

four weeks. After finishing the treatment phase, all rats 

were anesthetized using xylazine (2%, 10 mg/kg) and 

ketamine (10%, 40 mg/kg). The animals were first 

weighed, and then the left testes were isolated to assess 

BCL-2 gene expression and for histopathological 

evaluation. Blood samples were collected in tubes 

containing citrate anticoagulant to measure platelet 

indices using an automatic cell counter (Nihon Kohden). 

Additionally, blood samples were collected in simple 

tubes without anticoagulants to obtain serum and 

evaluate testosterone concentration.  

Body and Testis Weight Measurement 

Before induction of varicocele and laparotomy, BW1 

was measured. On the last day of the experiment (after 

the experiments and the end of the treatment period), 

BW2 was measured. Then, the rats were anesthetized, the 

testis were removed, and the weight of the left testis was 

measured. 

Assessment of BCL-2 Expression in Testis Tissues 

The rats' testes were isolated, lysed, and homogenized 

following the manufacturer's instructions. The RNA 

extracted was utilized for cDNA synthesis through a 

reverse reaction using ferments. The cDNA was produced 

using a master mix, and specific primers were used to 

measure the mRNA levels of the BCL-2 anti-apoptotic 

protein through RT-PCR. 

BCL-2 forward: “5'-TGCAGAGATGTCCAGTCAG-3'”, 

BCL-2 reverse: “5'-GAACTCAAAGAAGGCCACAATC-3'” 

The Glyceraldehyde 3-phosphate dehydrogenase 

(GAPDH) gene is considered a housekeeping gene and an 

internal control.  

GAPDH forward: "5'-GCAGCTCCTTCGTTGCCGGT-3'"; 

GAPDH reverse: "5'- CCCGCCCATGGTGTCCGTTC-3'." 

The expression ratio of the target gene to the 

housekeeping gene is estimated based on the 2-ΔΔct 

method. 

Assessment of Testosterone Serum Level 

Blood samples were taken from the hearts of rats 

using a 5 ml syringe. The samples were then centrifuged 

in tubes with EDTA anticoagulant to measure platelet 

indices and in plain tubes without anticoagulant at 3000 

rpm for 10 minutes. The serum was separated and stored 

in a -80 °C freezer for analysis of serum testosterone 

levels. Available kits (Demeditec Diagnostics kit, Germany) 

were used to measure serum testosterone concentration. 

 
Figure. 1. Varicocele induction in rats. 

Histopathology Assessment 

The rat's testicular tissues were fixed in a 10% 

formalin solution. The tissues were then processed using 

a tissue processor, involving dehydration, cleaning, and 

impregnation. After preparation, the tissues were 

embedded in melted paraffin and cut into five-micron-

thick sections using a microtome. Hematoxylin and eosin 

staining were used to color the cytoplasm purple and the 

tissue nuclei blue for microscopic examination. The 

severity of testicular damage was then evaluated using 

the Johnson grading system, which ranges from grade 1 to 

10. Each tubular section was given a score from 1 to 10 

based on the presence of cells. After 7 days of varicocele 

induction, the histopathology of the left and right testis 

was measured, and varicocele induction was confirmed. 

Assessment of Platelet Indices 

Blood samples collected in tubes containing citrate 

anticoagulant were used to evaluate platelet indices, 

including PLT, PCT, PDW, MPV, and the ratio of MPV to PLT. 
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Statistical Analysis 

Statistical analysis was conducted using SPSS 

statistical software version 23 (SPSS Inc., Chicago, IL, 

USA). The data were presented as mean ± standard 

deviation (SD). Data with a normal distribution among 

groups were compared using the one-way ANOVA 

statistical test (and Tukey's post hoc test). In contrast, the 

Kruskal-Wallis statistical test (and Mann-Whitney U post 

hoc test) compared data with a non-normal distribution. 

p values less than 0.05 were considered to indicate 

statistically significant differences. 

Results 

Body and Testis Weight Measurement 

The results of the present study showed that BW 

decreased in groups I (266.88 gr) and II (213.84 gr) after 

surgery. Melatonin compensated for this weight loss in 

groups III (290.66 gr) and IV (252.48 gr). The most 

statistical difference in BW1 and BW2 was observed in 

group II and the lowest in group III. However, no 

significant statistical difference was observed between 

the groups. Group II had the lowest TW (0.604 gr). 

Varicocele operation decreased the TW in group II, and 

melatonin use improved it. A significant statistical 

difference was observed between group II and other 

groups. 

BCL-2 Gene Expression 

Induction of varicocele decreased BCL-2 gene 

expression. The lowest amount of BCL-2 was observed in 

group II (0.102). As shown in the Table 1, the use of 

melatonin increased gene expression. A statistically 

significant difference was observed between group II and 

other groups (Table 1). 

Testosterone Serum Level 

Induction of varicocele decreased the amount of 

testosterone and melatonin could compensate for this 

decrease. The lowest amount of testosterone was 

observed in group II (0.87 ng/ml). The statistical 

difference between group II and other groups was 

significant (p < 0.05) (Table 1). 

Histopathology 

Microscopic evaluation of testicular sections 

demonstrated clear differences among the experimental 

groups (Figure 2). In the control group, the seminiferous 

tubules showed normal morphology with intact basement 

membranes and a well-organized germinal epithelium. 

The spermatogenic series was complete, with active 

spermatogenesis and the presence of mature spermatids 

in the lumen. Interstitial tissue and Leydig cells appeared 

normal without signs of degeneration or inflammation. 

The VC group exhibited marked pathological 

alterations. Seminiferous tubules were irregular in 

outline and showed thinning and disorganization of the 

germinal epithelium. Vacuolization and sloughing of germ 

cells into the lumen were frequently observed. Many 

tubules displayed reduced spermatogenic layers and 

lacked mature spermatids. Interstitial edema and 

inflammatory cell infiltration were also apparent. The 

Johnsen’s score was significantly reduced, indicating 

severe impairment of spermatogenesis. 

In the VC-MEL group, melatonin treatment 

considerably improved testicular architecture compared 

with the VC group. Most seminiferous tubules 

demonstrated preserved morphology with partial to 

complete recovery of germinal epithelial thickness and 

better organization of spermatogenic layers. 

Vacuolization and germ cell depletion were reduced, and 

many tubules contained spermatids, reflecting 

restoration of spermatogenesis. Interstitial edema and 

inflammation were notably diminished. Johnsen’s scores 

were significantly higher than those of the VC group, 

confirming the protective effect of melatonin. 

The MEL group exhibited regular histological features, 

similar to those of the Control group. Seminiferous 

tubules appeared intact, with complete spermatogenesis 

and absence of degenerative or inflammatory changes, 

indicating that melatonin administration in healthy 

animals did not adversely affect testicular morphology. 

Platelet Indices 

The study found the highest levels of PDW in group II 

(18.4 %). There was a statistically significant difference in 

PDW between group II and group I (p < 0.05). Similarly, 

the highest levels of MPV were observed in group II (5.96 

fL), with a significant statistical difference compared to 

groups I and III (p < 0.05). The highest levels of PCT were 

found in Group II (0.42 %). There was a statistically 

significant difference between Group II and the other 

groups examined (p < 0.05). Group I had the highest levels 

of PLT (241.004 ×103/µl), with a statistically significant 

difference between them and Group II (p < 0.05). Group II 

had the highest MPV/PLT ratio (0.021), and the statistical 

difference between it and the other groups was significant 

(p < 0.05; Table 1). 

Discussion 

A varicocele is an abnormal enlargement of the veins 

above the testis. It is the primary correctable cause of 

male-factor infertility, present in 35–44% of men with 

primary infertility and 45–81% of men with secondary 

infertility.17 Many studies have found different reasons 

for varicocele disease. Researchers have looked more at 

the main reasons for infertility in varicocele diseases, like  
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Table 1. Effects of Melatonin treatments on BCL-2 expression, platelet indices, and TE levels in experimental groups (Mean ± SD). 

Parameter Group I (n = 6) Group II (n = 6) Group III (n = 6) Group IV (n = 6) 

BCL-2 1.67 ± 0.28a 0.10 ± 0.12b 2.89 ± 0.30a 1.74 ± 0.06a 

PLT (×103/µL) 614.83 ± 241.00a 277.20 ± 41.75b 470.80 ± 162.62ab 463.00 ± 153.94ab 

PCT (%) 0.16 ± 0.02c 0.42 ± 0.10a 0.21 ± 0.04bc 0.27 ± 0.04b 

MPV (fL) 5.63 ± 0.28b 5.96 ± 0.18a 5.66 ± 0.18b 5.72 ± 0.16ab 

PDW (%) 16.96 ± 1.28b 18.40 ± 0.58a 17.36 ± 0.85ab 17.76 ± 0.25ab 

MPV/PLT 0.010 ± 0.003b 0.021 ± 0.003a 0.013 ± 0.003b 0.013 ± 0.004b 

TE (ng/mL) 1.19 ± 1.05a 0.34 ± 0.08b 2.18 ± 1.58a 1.05 ± 0.88a 
a,b Different superscript letters in the same row indicate statistically significant differences (p < 0.05). 

 

 
Figure 2. A) Comparison of seminiferous tubules of testicular histoplathology in studied groups. (I): Normal seminiferous tubules, 
sertoli (black arrow) and spermatogonia cells (red arrow), (II): Degenerated seminiferous tubules, primary spermatocyte cells (black 
arrow), (III): Seminiferous tubules, sertoli (black arrow) and spermatogonia cells (red arrow), (IV): Seminiferous tubules, 
spermatogonia (black arrow), primary spermatocyte cells (red arrow). B) Comparison of the pathology of the studied groups based 
on the Johnson grading system (6 rats each group). Group I: Control group: Rats that underwent laparotomy surgery without varicocele 
induction and received normal saline, Group II: VC group: Rats in which varicocele is induced and receive normal saline. Group III: 
MEL group: Rats that underwent laparotomy surgery without varicocele induction received melatonin orally at 5 mg/kg, Group IV: 
VC-MEL: Rats in which varicocele is induced and receive melatonin orally at 5 mg/kg. 

apoptosis, hypoxia, hyperthermia, and OS.18 Treatment 

with antioxidants as part of medical care may help 

decrease OS and cell death in cases of infertility caused by 

varicocele. The present study examines the protective 

effect of melatonin on BCL-2 gene expression, 

testosterone levels, testicular histopathology, and platelet 

indices in rats with varicocele.. The present study's 

results showed that in the varicocele group, BW2 

decreased more than in other groups, and melatonin 

compensated for this weight loss. Previous studies have 

reported that varicocele causes weight loss in patients, 

consistent with the present study's results.19 A study 

reported that the BW did not change significantly after 

two months of varicocele induction, but TW decreased.20 

Researchers have reported that melatonin improved the 

histopathological changes in the testes and TW, which is 

consistent with the results of the present study.21 In 

another study, it was reported that although melatonin 

improved spermatogenesis and sperm quality 

parameters, it did not have a significant effect on TW, 

which is inconsistent with the results of the present 

study.22 A reduction in the size of the testes may indicate 

A 

B 



Iran J Vet Surg 2026; 21(2); Serial No: 45; Pages: 87-95 

 
92 

potential damage caused by brief episodes of increased 

temperature in the testis, impacting the production of 

sperm in individuals with subclinical varicocele.23 

Exogenous melatonin can help reduce testicular damage 

from prolonged exposure to light. Previous studies have 

demonstrated that prolonged exposure to light reduces 

the gonadal index and sperm count in rats.Melatonin can 

improve TW and testosterone levels in male rats with 

reproductive decline.24 It was reported that apoptosis, 

also known as programmed cell death, significantly 

contributes to the pathophysiology of varicocele. 

Individuals with varicocele experience increased levels of 

apoptosis in developing germ cells, testis tissues, and 

ejaculated spermatozoa.23 Excess ROS and also genetic 

mechanisms can promote apoptosis.25 The processes 

associated with varicocele, including heat stress, excess 

ROS, and increased apoptosis, are interconnected. Heat 

stress leads to higher levels of ROS and OS, which can 

trigger apoptosis. It is supported by the connection 

between varicocele and reduced expression of heat-shock 

proteins, as well as more significant variations in 

glutathione S-transferase and nitric oxide (NO) synthase 

genes, increased BAX and protein levels, and decreased 

BCL-2 gene and protein levels..23 Regarding the 

mechanism of changes in BCl-2 family proteins due to 

varicocele, it is likely that an increase in ROS production 

leads to an imbalance between the anti-apoptotic BCL-2 

proteins and the pro-apoptotic BAX proteins, which 

contributes to the cell's sensitivity to apoptosis. In 

explaining this relationship, findings indicate that 

varicocele causes changes in testis hemodynamics and 

the cellular microenvironment. As a result, ROS increases, 

and antioxidant capacity decreases.25 The increased OS 

caused by the varicocele may lead to increased Bax 

expression and decreased BCL-2 expression, leading to 

cell death, as the current study supports. Melatonin 

possesses antioxidant properties. It has been reported 

that melatonin increases the expression of apoptotic 

genes such as BAX, BCL-2, Fas, and P53. Melatonin can 

reduce apoptosis induced by physiological and 

pathological processes.26 It has been reported that 

melatonin inhibits apoptosis primarily by reducing the 

level of p-AKT and increasing the expression of BCL-2.27 

These results are consistent with those of the present 

study regarding the decrease in BCL-2 gene expression 

level due to varicocele induction and the compensation of 

this decrease with melatonin. A survey on the effect of 

minocycline on reducing testicular apoptosis in 

varicocele patients, it was reported that BCL-2 gene 

expression was decreased in these patients, and 

treatment with minocycline compensated for this 

decrease.28 A study investigating the effect of melatonin 

on the gonads of dairy goats found that melatonin 

increased testosterone levels in response to heat stress 

inhibition.27 Testosterone levels have been reported to 

decrease in patients with varicocele.29 The harmful effects 

of varicocele have negatively affected spermatogenesis, 

Leydig cell function, and testosterone levels.5 It has been 

reported that there is a significant relationship between 

the protective effect of melatonin on spermatogenic cells 

and its modulating effect on testosterone.27 Research has 

demonstrated that melatonin directly controls 

testosterone production by binding to specific 

receptors.30 Melatonin treatment improved Leydig cells' 

function, increasing testosterone levels in the blood and 

the testis. This decrease in testosterone levels also led to 

lower levels of the hormones FSH and LH. Melatonin not 

only directly regulates testosterone production but also 

controls the secretion of LH and gonadotropin-releasing 

hormone (GnRH).31 Melatonin protects the testis from 

inflammatory processes and ROS production and reduces 

the severity of testicular damage due to varicocele.32 It 

was reported that the testicular parenchyma's diffusion 

coefficient in varicocele patients was lower than that in 

healthy subjects. The authors proposed that the ischemic 

and fibrotic processes in varicocele patients were related 

to this decrease.33 In varicocele rats, the mRNA levels of 

the proinflammatory cytokines tumor necrosis factor-

alpha (TNF-α), CD45, CD3g, and CD3d can increase, 

leading to changes in the permeability of the blood-testis 

and immunological barriers typically found in normal 

testes.34 During testicular development, melatonin helps 

Sertoli cells respond better to FSH and influences various 

testicular cell types' growth, proliferation, and secretory 

activity.35 Melatonin modulates inflammatory and 

oxidant/antioxidant status in testicular pathology, 

affecting testicular function and male reproduction.36 In 

the histological evaluation of the testicular tissue of 

varicocele patients, it was reported that the varicocele 

caused severe damage to the testicular tissue, and 

treatment with minocycline improved the testicular 

tissue.28 There is evidence for the involvement of ROS and 

NO as mediators of testicular damage. Severe varicocele 

causes severe histopathological changes in the testis, 

reducing antioxidant levels and increasing 

malondialdehyde and NO levels.37 Melatonin has two 

important roles: it helps protect normal tissue by 

neutralizing harmful superoxide ions and inhibiting NO 

production. In the present study, melatonin improved the 

damage caused by varicocele to testicular tissue, 

consistent with the results of previous studies. Melatonin 

makes Sertoli cells more responsive to FSH during 

testicular development. It also regulates the growth, 

reproduction, and secretion of various testicular 

cells.Melatonin also helps protect the testis from local 

inflammation and the production of ROS. Melatonin 

treatment has been reported to reduce testis tissue 

damage in animal models with conditions such as 
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hyperlipidemia, testicular torsion, and varicocele.38 

Melatonin affects cells by binding to specific receptors on 

plasma membranes and activating certain signaling 

pathways, including redox pathways.39 Melatonin and its 

byproducts are expected to affect levels of ROS and 

provide protection for the mitochondria by activating 

essential signaling pathways such as stress-

activated/mitogen-activated protein kinases. These 

specialized proteins control most of the activities in 

eukaryotic cells by relaying signals from the cell surface 

to the nucleus.40 Varicocele is a vascular disorder that can 

lead to local and systemic inflammation. It might be 

caused by an inflammatory incident that has a 

detrimental effect on spermatogenesis, although the exact 

pathophysiology of varicocele-induced harm is not fully 

understood. Researchers investigated whether varicocele 

is associated with higher levels of inflammatory markers 

to understand the role of inflammation in the 

development of varicocele.. Platelets vary in size and 

density within an individual.41 Platelet volume indices can 

be affected by various factors, including a history of 

coronary artery disease, high blood pressure, 

hyperlipidemia, peripheral vascular disease, diabetes 

mellitus, splenectomy, thrombocytopenia, and 

leukemia.42 The MPV is one of the reliable laboratory 

indicators of inflammation status, and it was significantly 

higher in subfertile patients with varicocele compared to 

fertile men.23 It was reported that MPV is a widely 

accepted measurement for platelet count. An increase in 

varicocele patients has been observed, and a decrease 

after surgical correction of the condition. It has been 

reported that an increase in the level of MPV is associated 

with the degree of varicocele. As the degree of varicocele 

increases, the amount of MPV also increases.43 One study 

found that PDW levels were higher in varicocele patients. 

PDW can be used to confirm a varicocele diagnosis and 

follow up after varicocelectomy, which is consistent with 

this study. A low PLT level may indicate increased blood 

clotting and platelet activity in cardiovascular diseases, as 

it can lead to elevated levels of glycoprotein VI and 

inflammatory markers. The present study showed that 

PLT in the varicocele group without treatment was lower 

than in other groups, consistent with previous studies' 

results.44 An elevated MPV/PLT ratio often suggests 

decreased PLT and increased MPV due to the inverse 

relationship between the two. MPV/PLT ratio rises in 

patients with varicocele. Unlike PLT, other indices, such 

as PCT, MPV, PDW, and MPV/PLT ratios, significantly 

increased in rats. These indicators are suitable for 

diagnosing and monitoring varicocele, and this discovery 

aligns with the current study's findings.44 Based on these 

studies, the change in platelet indices of varicocele 

patients results from inflammation, consistent with 

previous studies.41 When platelets are more active, the 

body produces specific cytokines, such as interleukin-6 

(IL-6) and C-reactive protein (CRP). This happens when 

MPV levels are higher. It was reported that a significant 

association exists between platelet gene expression and 

circulating inflammatory biomarkers, such as C-reactive 

protein and IL-6, particularly in individuals with obesity 

and cardiovascular disease.45 An inflammatory event may 

have caused a varicocele, leading to local or systemic 

inflammation. The increased MPV levels in varicocele 

patients are likely due to inflammation. This low-grade 

inflammation may be the underlying mechanism for the 

elevated MPV levels.41 In conclusion, high MVP levels may 

cause local and systemic inflammation or endothelial 

dysfunction. It could ultimately impact the development 

of varicocele by prompting the release of specific 

cytokines. There is evidence linking testicular aging and 

idiopathic male infertility with inflammatory events and 

local OS. On the other hand, melatonin, with its anti-

inflammatory and antioxidant properties, focuses on 

improving male fertility and aging.46 It was reported that 

melatonin has a significant anti-inflammatory effect on IL-

1, IL-6, and IL-8.47 Researchers have suggested that 

exogenous melatonin can lower levels of inflammatory 

markers, which could help prevent and treat 

inflammatory disorders. Melatonin is considered safe and 

has few side effects, making it an excellent option for this 

purpose.48 Melatonin has additional anti-inflammatory 

effects, likely linked to a direct interaction with specific 

binding sites found in lymphocytes and macrophages.49 In 

the present study, melatonin improved the platelet 

indices that were changed due to the inflammation caused 

by the varicocele, which seems to have improved through 

the reduction of inflammatory cytokines. 

In conclusion, the present study investigated the 

effects of melatonin on testosterone hormone levels, 

testis histopathology, expression of the BCL-2 gene, and 

platelet indices in an experimental varicocele rat model.  

The results demonstrated that melatonin increased 

serum testosterone levels, upregulated BCL-2 expression, 

improved testicular histology, and normalized platelet 

indices in rats with induced varicocele. These findings 

indicate that melatonin exerts a protective effect against 

varicocele-associated testicular alterations. However, the 

precise mechanisms underlying these effects were not 

specifically evaluated in this study and warrant further 

investigation. 
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