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  ABSTRACT  
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 Gentamicin one of Aminoglycoside antibiotics which is worldwide used 

to treat different microbial infection. Gentamicin cause various side 

effect in the recipient specially nephrotoxicity and ototoxicity as its 

reported by many studies. This drug causes higher damage in testicular 

tissues. The Prosopis fracta (PF) is a plant which has been used since 

ancient times as a type of traditional healing medicine in many parts of 

the world. The objective of this study include searching for the 

effectiveness of this plant in protection and / or ability of it in reduce the 

toxic effect of gentamicin in testicular tissues. The study performed on 

twenty-four Wistar male rats, weighing 200-250 gm. These rats divided 

into four groups: control group which kept on normal saline; group I 

provide gentamicin 100mg/kg, group II Low PF Dose (LPcD) which 

provide with same dose of gentamicin plus 100mg/kg of Prosopis fracta 

extract and group III High PF Dose (HPcD) which provide with same 

dose of gentamicin plus 200mg/kg of Prosopis fracta extract. After 10 

days of the study all animals sacrificed and the testicular tissues blocks 

which prepared by paraffin method studded using H&E stain and 

immunohistochemical stain using Bcl-2 antibody. Gentamicin group G1 

showed highly histopathological change including hyperplasia of leyding 

cells, necrosis of sertoli and spermatogenic cells, pykonotic nucleus of 

spermatogenic cells, deposition of acidophilic materials between tubules 

and necrosis of seminal tubules, congestion of blood vessels and increase 

thickness of tunica albuginea. In addition to that, this group showed 

strong positive reaction with the Blc-2 antibodies comparing with the 

control group. The third group G2 (LPcD) which provided with low dose 

of Prosopis fracta extract showed deposition of acidophilic materials, 

hyperplasia of Leydig cells, vacuolar degenerating in spermatogenic 

cells with little increasing in tunica albuginea thicknesses. The Blc-2 

antibodies reaction showed weak positive result. The last group of the 

study G3 (HPcD) showed less histopathological changes and the group 

result of Bcl-2 reaction reveal to weak positive. The study confirms the 

histological toxicity of Gentamicin in testicular tissue and the positive 

result of Blc-2 ab reveal the ability of this drug in causing hyperplasia, 

pre tumor and apoptosis in testicular cells also the study elucidated the 

Prosopis fracta extract role in protection and curtailing of gentamicin 

toxicity effect in testicular tissue. 
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1. Introduction 

Gentamicin is a broad spectrum antibiotic that used most of countries around the world. The gentamicin 

used frequently by urologists and andrologist to treat especially gram negative bacterial infections [1] and 

when high concentration of leukocytes is present in the semen of the patients [2]. this drug belongs to 

Aminoglycoside groups which are potent, broad spectrum antibiotics that act through inhibition of protein 

synthesis [3]. Gentamicin clinical efficacy is predicted by the pharmacodynamic factor Cmax:MIC, which 

is the ratio of the gentamicin peak level in serum (Cmax) and the minimum inhibitory concentration (MIC) 

of the micro-organism. For systemic infections, gentamicin needs to be administered intravenously, 

displaying a short half-life of 2±3 hours. This hydrophilic molecule has a volume of distribution (Vd) 

similar to the extracellular fluid, and a clearance proportional to the glomerular filtration rate (90% renal 

clearance), a small proportion of gentamicin is cleared non-renally (10%) [4]. 

 

Gentamicin, has been reported to cause various side effects in the recipient [5]. Nephrotoxicity and 

ototoxicity are well known adverse drawbacks of gentamicin, although the exact mechanism assumed in 

that toxicity is not fully understood, but oxidative stress (OS) and reactive oxygen species (ROS) generation 

might be involved in the pathogenesis of toxicity [6]. This drug causes higher damage in testicular tissues, 

many studies demonstrated that gentamicin (100mg/kg for 10 days) can impair sperm motility, reduce 

reproductive organ weight and cause apoptosis in the rat testis, eventually resulting in testicular failure [7- 

9]. The oxidative stress considered as a major harmful factors for physiology of male reproductive system 

and responsible of male infertility because of the damaging effect on the developing germ cells and sperm 

motility [10]. To reduce the side effects of medicines, many people around the world resort to using herbal 

medicine as a treatment or as a prevention. Prosopis fracta (PF) is one of a plant that used as a traditional 

medicine [11]. Prosopis fracta is a small prickly shrub, 30-80 cm tall or shrub tree 2-3m or taller. its belongs 

to the family of leguminosae and subfamily of Mimosoideae [12] PF is native to arid and semi-arid areas of 

west Asia and north Africa and can found from large part of western china to Iran and Iraq [13] many 

studies illustrated the therapeutic activity of this plant, some of its beneficial effects are antitumor activity, 

antioxidant capacity, anti-parasitic and anti-microbial activity [14- 16]. The therapeutic activity may have 

related to the component found in this plant such as lectin, L- arabinose, 5-hydroxyl, quercetin (flavonoid), 

tryptamine (alkaloid) and apigenin [17]. Antioxidant activity of PF flavonoids has been reported as natural 

antioxidant [18], [19]. One of the study showed that flavonoids in PF work as strong antioxidant and 

decrease total cholesterol, triglycerides, malondialdehyde and also increase HDL in tetrachloride and 

antilipidemic activity [20]. The present study was conducted to find the mitigating effect of PF on testicular 

toxicity of gentamicin. 

 

2. Materials and methods 

 

2.1 Drug and plant crude extraction 

Gentamicin was procured from KRKA pharmaceutical company- Slovenia. 

Plant crude, after powdering the leaves, ten grams were mixed with 100 mL distilled water and heated to 

80°C for thirty minutes. Whatmann filter paper No. 40 (pore size 8 m) was used to filter the settled 

suspension. The filtered solution was centrifuged at 4000 rpm for thirty minutes to eliminate contaminants. 

A rotary evaporator was used to filter and concentrate the supernatant. The crude extract was then kept at 
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4°C for later use. 

 

2.2 Animals 

Twenty-four adult Wistar male rats weighing 200-250 grams were used in this experiment. The rats were 

purchased from an animal house laboratory of College of Pharmacy, Hawler Medical University. After the 

study protocol was approved by ethics committee (ethics number: 212 HMU.PH.EC), rats housed for 10 

days according to standard guidelines for care and use of laboratory animals including 22-25 ℃ with 12 

hours’ light/dark cycle in clean polypropylene cages. They were fed a steady supply of appropriate 

laboratory formula and had unlimited access to drinking water. 

 

2.3 Design of the study 

Rats randomly divided into four groups with six rats in each group. Rats in control group kept on normal 

saline. G1 group (Gentamicin group) provide with gentamicin 100mg/kg once daily (OD) intraperitoneal 

(IP) dose. G2 (Gentamicin plus low Prosopis fracta extract dose (LPcD) group) treated with same dose of 

gentamicin intraperitoneally plus low dose of Prosopis fracta extract 100mg/kg provided orally. G3 

(Gentamicin plus high Prosopis fracta extract dose (HPcD) group) provided with same dose of gentamicin 

intraperitoneally plus high dose of Prosopis fracta extract 200mg/kg orally. Fig. 1 The experiment spanned 

10 days, in last day all the animals sacrificed. 

 

 
Figure 1: methodology of the study 

 

2.4 Study sample 
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On the last day of experiment, the euthanasia was carried out Intraperitoneally, the animals were sedated 

with xylazine 20mg/kg and ketamine 80mg/kg. The testes of six sacrificed rats from each group were fixed 

in formal saline 10%.  The testis prepared by formalin fixed paraffin embedded (FFPE) method. 

 

A microtome was used to cut serial sections of 6 µ thickness, which were then stained with haematoxylin 

and eosin for histological study under the light microscope. 

 

The FFPE testicular sections also studded immunohistochemically by detection of Bcl-2 antibody. The 

testicular section slides were heated at 60℃ in a hot air oven and deparaffinised in xylene for 10 minutes (2 

changes) then rehydrated using descending gradient of ethanol and rinsed in sodium citrate buffer. The Bcl-

2 was conducted according to the instruction of manufacturers protocol (Gentamed bioyechnologies, USA). 

 

3. Results 

 

3.1 Histopathological findings 

Testis from the control group, the group that neither given gentamicin nor plant crude had normal testicular 

architecture, as seen in Fig. 2 a &b. 

 

 
Figure 2: Control group. a and b testicular sections showed normal architecture. H&E. 400x. 

 

Gentamicin group (G1): the rats in this group received gentamicin 100mg/kg dose intraperitoneal once daily 

(OD).  The histological study of this group sections exhibited a significant change in the texture of the testes 

including hyperplasia of Leydig cells, deposition of acidophilic material between affected tubules, necrosis 

in Sertoli cells and spermatogenic cells as its appear in the Fig. 3 

 

a b 

https://www.azerbaijanmedicaljournal.com/


ISSN: 0005-2523 

Volume 62, Issue 05, July, 2022 

  

1685 
 

 
Figure 3: H &E stained testicular sections of G1 group showed. a- deposition of acidophilic material 

between affected tubules (arrow), hyperplasia of Leydig cells (arrow), necrosis in Sertoli cells (arrow) and 

other spermatogenic cells (arrow). H&E. 400x. b- vacuolar degeneration (arrow), pyknotic nucleus of 

spermatogenic cells (arrow), hyperplasia of fibrocytes (arrow), necrosis in Leydig cells (arrow). H&E. 

400x.  c-. massive necrosis in serpmatogneic cells which appears as cellular debris (arrow), deposition of 

acidophilic material between tubules (arrow), congestion of blood vessels (arrow), increase in thickness of 

tunica albuginea (arrow). H&E. 400x.  d-. coagulative necrosis in serpmatogneic cells (arrow), deposition of 

acidophilic material between tubules (arrow), edema between fibers (arrow), and increase in thickness of 

tunica albuginea (arrow). H&E. 400x. e- necrosis in seminal tubules (arrow), deposition of acidophilic 

material (arrow), edema between tubules (arrow), hyperplasia of Leydig cells (arrow). H&E. 100x. and f-  

necrosis and losing in the spermatogenic cells (arrow), deposition of acidophilic material (arrow), edema 

within tubules (arrow), hyperplasia of Leydig cells (arrow), with complete stopping gin spermatogenesis. 

H&E. 400x. 

 

The histopathological effects of gentamicin on testicular tissue are depicted in detail in Fig. 3. which 

include Vacuolar degeneration, pyknotic nucleus of spermatogenic cells, hyperplasia of fibrocytes, 

congestion of blood vessels and increasing in thickness of tunica albuginea in addition to massive necrosis 

in spermatogenic cells which appear as cellular debris, necrosis in seminal tubules, hyperplasia of leydig 

cells and edema between tubules. 

 

According to the findings of the study's G2 (LPcD) group, there were several pathological changes in the 

texture of testicular tissue as a result of gentamicin's action, which included hyperplasia in Leydig cells, 

vacuolar degeneration in spermatogenic cells, deposition of acidophilic material and increase in thickness of 

tunica albuginea. Fig. 4. 

a 

d 

b c 

e f 
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Figure 4: H &E stained testicular sections of G2(LPcD) group. a &b Showed deposition of acidophilic 

material (arrow), hyperplasia of Leydig cells (arrow), vacuolar degeneration in spermatogenic cells (arrow). 

increase in thickness of tunica albuginea (arrow) H&E. 400x. c- deposition of acidophilic material (arrow), 

hyperplasia of Leydig cells (arrow), coagulative necrosis in spermatogenic cells (arrow). H&E. 400x. 

 

depend on the findings of G3 group's slides, which allude to the ability of PF crud extract for protection, the 

G3 was less damaged by gentamicin than the other study groups. The tissue alteration includes deposition 

of acidic materials and few hyperplasia of Leydig cells without any sign of vacuolar degeneration, necrosis 

of spermatogenic cells, congestion of blood vessels or thickness in tunica albuginea. Fig. 5 

 

 
Figure 5: H &E stained testicular sections of G3(HPcD) group.  a &b Showed deposition of acidophilic 

material (arrow), hyperplasia of Leydig cells (arrow), presence of spermatozoa (arrow) H&E. 400x. 

 

3.2 Immunohistological findings 

The results refer to negative reaction of seminal tubules with BcL-2 antibodies with a weak positive 

reaction of leydig cells in control group sections. While the G1 testicular tissue sections react strongly with 

the BcL-2 antibodies, Figure 6. Both G2 and G3 study groups showed weak positive staining with BcL-2 

antibodies in few Leydig cells which appears as golden brown granules in the cell cytoplasm as it is seen in 

Fig. 6 which refer to ability of Prosopis fracta crude extract in protection of testicular tissue from 

gentamicin toxicity 

b a 

a b 
c 
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Figure 6: Testis, a- Control group. Showed negative staining with BcL-2 antibodies seminal tubules, with 

weak positive staining with BcL-2 antibodies in Leydig cells (arrow) which appear ad cytoplasmic golden 

brown granules. IHC BLC2 -ab. 400x. b & c G1 group sections. strong positive staining of testicular tissue 

with BcL-2 antibodies spermatogenic cells (arrow) and Leydig cells (arrow) which appear in the cytoplasm 

as golden brown granules. IHC BcL-2 -ab. 400x & 100x. d- G2 group(LPcD).  weak positive staining with 

BcL-2 antibodies in few Leydig cells (arrow) which appears in the cytoplasm as golden brown granules. 

IHC BcL-2 -ab. 400x.  e- G3(HPcD) group. Showed weak positive staining with BcL-2 antibodies in few 

Leydig cells (arrow) which appears in the cytoplasm as golden brown granules. IHC BcL-2 -ab. 400x. 

 

4. Discussion 

This study was designed to investigate the ability of the Prosopis fracta (Pf) extract to protect or reduce the 

toxicity of gentamicin in testicular tissue in adult rats. The gentamicin treated group (G1) which provided 

with 100mg/kg once daily for 10 days revealed significant histological abnormalities, as shown in Fig. 3, 

which are characterized by generation, reduced cell lining, and coagulative necrosis and pyknotic nucleus of 

the spermatogenic cells in the seminiferous tubule, deposition of acidophilic materials and edema between 

tubules. In addition to necrosis of Sertoli cells, hyperplasia of leydig cells, hyperplasia of fibrocytes, 

congestion of blood vessels and increase in the thickness of tunica albuginea. The histological results of this 

study group consistent with many studies that confirm the toxicity effect of gentamicin which related to 

Aminoglycoside antibiotics [21- 24]. Although the mechanism of toxic effect of gentamicin is not entirely 

clear, a number of studies have linked the histological changes of testicular tissue to the oxidative stress and 

reactive oxygen species (ROS) which occur due to reduction in testosterone [25]. The low level of testicular 

testosterone may lead to detachment of germ cells from seminiferous epithelium and may initiate germ cell 

apoptosis [26]. Despite the toxicity of gentamicin, the G2 and G3 study groups which provided with 

Prosopis fracta crud extract showed histopathological changes comparing to the control groups and 

e d 

c b a 
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significantly less alteration than G1results of the study especially G3 which provided with high dose of 

crude extract. Despite the toxicity of gentamicin, the results of G2 and G3 study groups that received Pf 

extract showed histopathological changes in testicular tissue than the control groups and significantly less 

tissue alteration than the G1 study group results, particularly G3 which received a high dose of Pf extract. 

The Prosopis fracta which is a small, prickly shrub used for medical purposes since many centuries around 

the world especially west Asia and north Africa and can found China, Iran and Iraq [11], [12]. Many 

research have shown that this plant has medicinal properties, including anticancer activity, antioxidant 

capacity, anti-parasitic, and anti-microbial action [14- 16]. The current study investigates the ability of this 

plant extract in protection or decreasing the toxicity effect of gentamicin. the results of G2 group which 

received low dose of Pf extract plus gentamicin showed less histopathological changes than G1 samples 

where the necrosis ratio of spermatogenic cells, leydig cells lower than that of G1 groups as is the case of 

the leydig cells hyperplasia and thickness of tunica albuginea. Fig. 4 The G3 results supported the G2 group 

results, as the study found that the histological changes of testicular tissue for this group were the least in 

the study as the results showed Fig. 5. Which indicate the role of the high dose of Pf extract in preserve the 

testicular tissue texture from the toxicity of gentamicin. The protective role of the crude extract may have 

related to the Antioxidant activity of flavonoids [18], [19]. Which may be affect oxidative stress and 

reactive oxygen species (ROS) [6], [9]. The main active constituents in Prosopis species plant that are 

responsible for their pharmacological activities are mainley C-glycosyl flavones like: vitexin, isovitexin, 

isoschaftoside, schaftoside and vicenin II. [27] beside some secondary bioactive metabolites such as 

apigenin, tamarixetin [28] and galactomannan [29]. The immunohistochemistry results of BcL-2 antibodies 

which conceder as a key regulator of apoptosis that either suppresses or promotes cell death. Showed 

positive pigmentation of leydig cells in all study groups with significant differences in amount and strength 

of pigmentation. the control group leydig cells showed very weak positive reaction with BcL-2 which is 

normal because apoptosis is necessary process for development and maturation of leydig cell [30]. Fig. 6 

The weak positive reaction also noticed in leydig cells of G2 and G3 study groups while the strong positive 

reaction of leydig cells and spermatogenic cells with BcL-2 antibodies only found in Gentamicin group 

(G1) Fig.6 which indicate to increase in the apoptosis ratio which may related to toxicity of gentamicin and 

its effect on testosterone which directly effect on apoptosis as its mentioned by some studies [8], [9], [31]. 
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