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Abstract: 

     The objective of present study is to identify the adverse effects of cyclosporine A 

drug and the protective role of garlic in cytotoxicity test, including sperms 

deformation and histological changes in testes tissues of male albino rats. The study 

recorded significant increase p≥0.05 in sperms head and tail deformation rates in 

groups that were administrated cyclosporine and cyclosporine + garlic for two weeks 

compared with control groups which were administrated olive oil and garlic. The 

study reported significant decrease p≥0.05 in sperms head and tail deformation rates 

in the group that was administrated cyclosporine + garlic compared with group that 

was administrated cyclosporine only. In addition, the study also indicated histological 

changes in testes tissues including degenerative changes represented by depletion of 

the spermatogonial cells (some seminiferous tubules appeared with one or two layers 

of spermatogonia) in the group that was administrated cyclosporine compared with 

the control group which was administrated olive oil. The study reported slight 

histological changes in testes tissues from normal testes architecture, somniferous 

tubules with maturation of spermatogony and sperms inside the lumen in group that 

was administrated cyclosporine + garlic for two weeks compared with the control 

group which was administrated olive oil and garlic. Finally, the findings showed 

reduction in histological changes of testes tissues in group which was administrated 

cyclosporine + garlic for two weeks compared with group which was administrated 

cyclosporine only. 
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في معدل تشوه الرأس والذيل في المجموعات التي تناولت   p≤0.05 الجرذان البيض. سجلت الدراسة زيادة معنوية
السيكلوسبورين والسيكلوسبورين والثوم لمدة أسبوعين مقارنة بمجاميع السيطرة التي تناولت زيت الزيتون والثوم.  

في معدل تشوه الرأس والذيل في المجموعة   p≤0.05 فضلا عن  ذلك ، أشارت الدراسة إلى انخفاض معنوي 
لت السيكلوسبورين فقط. فضلا عن  ذلك ،  التي تناولت السيكلوسبورين والثوم مقارنة مع المجموعة التي تناو 

أشارت الدراسة إلى تغيرات نسيجية في أنسجة الخصى تضمنت تغيرات تنكسية تتمثل في نضوب خلايا الحيوانات  
المنوية )ظهرت بعض الأنابيب المنوية مع طبقة أو طبقتين من الحيوانات المنوية( في المجموعة التي تناولت  

جموعة السيطرة التي تم إعطاؤها زيت الزيتون. أشارت الدراسة إلى حدوث تغيرات طفيفة  السيكلوسبورين مقارنة بم
في أنسجة الخصىعن  بنية الخصى الطبيعية ، الأنابيب المنوية مع نضوج الحيوانات المنوية داخل التجويف في  

يطرة التي تم إعطاؤها زيت  المجموعة التي تم اعطاؤها السيكلوسبورين و الثوم لمدة أسبوعين مقارنة بمجاميع الس
تناولت   التي  المجموعة  في  الخصى  لنسيج  النسيجية  التغيرات  في  انخفاضًا  النتائج  أظهرت  والثوم.  الزيتون 

 .السيكلوسبورين و الثوم لمدة أسبوعين مقارنة بمجموعة التي تم اعطاؤها السيكلوسبورين فقط
 

Introduction:  

     Cyclosporine A is a cyclic polypeptide drug with strong immunosuppressive  potency [1]. 

Cyclosporine has been widely used in transplantation and preventing organ rejection, as well 

as in treating autoimmune diseases [1-2]. 

 

     Cyclosporine is an immunosuppressant drug that is cyclic non-polar oligopeptide composed 

of 11 amino acid residues which are isolated from the insect-pathogenic fungus Tolypocladium 

inflatum [3]. 

 

     Due to its high toxicity, Cyclosporine A administration can be accompanied by many 

adverse side effects such as the nephrotoxic, hepatotoxic, neurotoxic and testicular toxicity [1-

4]. cyclosporine toxicity on fertility and other side effects limit its clinical use [1-5]. 

  

     Garlic (Allium sativum L.) is a medicinal plant that has also been used  for human healthcare 

and as spices, and plays an important role in improving the immune system against diseases in 

humans [6]. Garlic contains diverse bioactive compounds, such as allicin, alliin, diallyl sulfide, 

diallyl disulfide, diallyl trisulfide, ajoene and S-allyl-cysteine [7]. 

  

     The active constituents of garlic have biological functions as antioxidant, anti-inflammatory, 

immuno-modulatory, anticancer, hepatoprotective, digestive system protective, anti-diabetic, 

anti-obesity, neuroprotective, renal protective and have wound healing properties [6-8]. 

  

     Spermatogenesis is a complex process of germ cell proliferation and differentiation. Large 

number of factors affect the process of spermatogenesis, including pathological changes of the 

seminiferous epithelium, aberrant gene expression and environmental factors. Pathological 

changes of the seminiferous epithelium may cause the disruption of sertoli and germ cells which 

result in impaired spermatogenesis and may also lead to germ cell loss  [9]. 

 

     The aim of this study was to investigate the possible protective effects of garlic in improving 

cytotoxicity in sperm cells and preventing testicular injury caused by administration of 

cyclosporine drug through the sperm deformation and histological study of changes in the testes 

of male albino rats. 

 

 

 

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3919903/#b5-etm-07-03-0654
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Materials and Methods 

     The study was conducted for the period from October  to January 2021. All animal 

experiments had been approved by the Central Committee for Bioethics, University of Kufa 

and were performed according to its guidelines. 

 

     Fourteen mature male rats (Rattus norvegicus) were used in present study with  age ranging 

between 2.5 – 3 months, and weighing 148 to 280 gm. They were kept in the animal house 

under the normal light dark rhythm where they were given food and water supplements for at 

least two weeks before commencing the experiment. 

 

     The animal groups were administrated orally for two weeks and divided into four groups. 

Group one animals (Negative control) were kept without medication and composed of three 

rats and were administrated with olive oil because cyclosporine drug was oily and would get 

dissolved in olive oil. The second group composed of three rats and received powdered garlic 

480 mg/kg body weight. The third group composed of four rats and received cyclosporine about 

50 mg /kg body weight. The fourth group composed of four rats and received cyclosporine + 

garlic. 
 
Drugs:   

1- Cyclosporine solution was prepared by dissolving oily drug material of cyclosporine 

capsules in a dose equivalent to 50 mg/kg body weight in 4 ml olive oil and was administrated 

for two weeks by oral route [10]. 

2- Garlic solution was prepared by powdered garlic dissolving 480 mg/kg body weight in 13 

ml of distilled water and was administrated for two weeks by oral route [10]. 

Sperm Preparation: 

Sperm cells were prepared according to [11]  

Histological Study: 

Tissue specimens were prepared to study histological changes in testis tissues of experimental 

animals that were dehydrated in 70% ethanol, embedded in paraffin and cut into 6 mm-thick 

sections using a rotary microtome according to [12]. 

  

     The tissue sections were stained with hematoxylin and eosin dyes and were visualized under 

light microscope to observe histological changes in the testis. 

Statistical Analysis:  

  

     The data was presented as means ± S. D and statistically analyzed by using one way ANOVA 

test at (P≥0.05) probability of level. t- test was used to compare two independent groups [13]. 

 

Results: 

     The findings of the present research recorded significant P≥0.05 incrementin sperms head 

and tail deformation rate per 100 cells in groups which were administrated cyclosporine, 

cyclosporine + garlic for two weeks in comparison with the control group which as administered 

olive oil and garlic as shown in Tables 1 and2. 

While the study revealed significant P≥0.05 decrement in sperms head and tail deformation rate 

per 100 cells in groups which were administrated cyclosporine + garlic for two weeks compared 

with group which was administrated cyclosporine only as shown in Tables 1 and 2. 
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Table 1: Effects of cyclosporine and garlic administration for two weeks on the sperms head 

deformation rate in male albino rats. 

Groups 

 

Type of 

Deformation 

Olive Oil Garlic Cyclosporine Cyclosporine 

+ Garlic 

Amorphous shape 0.00±0.00 0.00±0.00 13.1±3.00 

a 

11.2±1.1 

ab 

 

Banana shape 2.6±0.52 0.00±0.00 16.6±0.00 

ac 

 

13.6±2.8 

abc 

 

Hummer shape 0.00±0.00 0.00±0.00 12.5±0.00 

ac 

0.00±0.00 

c 

 

Head less 2.35±0.16 0.00±0.00 9.5±0.35 

ac 

7.6±0.00 

abc 

 

Striate shape 0.00±0.00 0.00±0.00 14.1±1.6 

bc 

 

10.8±0.9 

abc 

Swollen head 0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00 

Blunt hook 2.75±0.58 2.35±0.16 18.3±1.8 

ac 

11.9±1.7 

abc 

Total 7.7±1.26 2.35±0.16 84.1±6.75 55.1±6.5 

 

     The mean values for the mean ± the standard deviation (Mean ± S.D) a: significant P≤0.05 

difference between treatment and control treated with olive oil, b: significantP≤0.05 difference 

between treatment and garlic, c: significant P≤0.05 difference between Cyclosporine A+ garlic 

& cyclosporine A group. 

 
Table 2: Effects of cyclosporine and garlic administration for two weeks on the sperms tail 

deformation rate in male albino rats. 

 

Groups 

 

Type of 

Deformation 

Olive Oil Garlic Cyclosporine Cyclosporine 

+ Garlic 

Tail less 0.00±0.00 2.27±0.1 17.5±2.00 

a 

15.9±1.5 

ab 

Double tail 0.00±0.00 0.00±0.00 7.6±0.00 

 

0.00±0.00 

 

Bent tail 0.00±0.00 0.00±0.00 10.00±0.00 

ac 

 

0.00±0.00 

c 

Curved tail 2.35±0.16 2.35±0.16 14.1±1.60 

ac 

8.9±1.00 

abc 

Coiled tail 2.6±0.52 0.00±0.00 18.00±1.40 

ac 

12.9±0.70 

c 

Short tail 0.00±0.00 0.00±0.00 10.00±0.00 

ac 

5.8±0.00 

c 

Total 4.95±0.68 4.62±0.26 77.2±5.00 43.5±3.2 

 

     The mean values for the mean ± the standard deviation (Mean ± S.D) a: significant P≤0.05 

difference between treatment and control treated with olive oil, b: significantP≤0.05 difference 
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between treatment and garlic, c: significant P≤0.05 difference between cyclosporine A+ garlic 

& cyclosporine A group 

 

     The current research indicated several types of sperm head abnormalities in groups that were 

administrated cyclosporine drug and cyclosporine + garlic included amorphous shape, banana 

shape, hummer shape, head less, striate shape, and blunt hook head as shown in Figure 1. 

Figure 1: Head Sperm abnormalities in male albino rats A: normal head sperm from control 

group treated olive oil. B: banana shape head. C: hummer shape head D: amorphous head   E: 

the pointed heads show striate, missed and detached head F: striate head G: Blunted hook from 

group treated by cyclosporine H-I amorphous head from group treated by cyclosporine + garlic 

(40x). 

 

Moreover, the present research indicated several types of sperm tail abnormalities in groups 

which were administrated cyclosporine drug and cyclosporine + garlic included tail-less 

sperms, double tail, bent tail, curved, coiled and short tail as shown in Figure 2.

 
Figure 2: Tail Sperm abnormalities in male albino rats A: normal tail sperm from control 

group treated olive oil. B-C: tail less sperm. D: coiled tail E: coiled tail   F: bent tail G: double 

tail from group treated Cyclosporine H: short tail from group treated cyclosporine+ garlic I: 

curved tail from group treated cyclosporine+ garlic(40x). 

 

1- Histological Study - Testes Tissue: 

     The current research indicated presence of histological changes induced by Cyclosporine 

drug administration on testes through a study of testes tissues in male albino rats when they 

were administrated cyclosporine at dose of 50 mg/kg body weight for two weeks. The results 

also indicated that the protective role of garlic and its ability to reduce the histological changes 

in the testes tissues as shown in Figures 3 and 4. 
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Figure 3: Cross-section of testes in male albino rats A: control group treated olive oil showing 

no change in testes architecture. B: from group treated cyclosporine showing depletion of the 

spermatogonial cells (some seminiferous tubules appeared with one or two layers of 

spermatogonia). C-D: from group treated Cyclosporine+ garlic showing   slight change from 

normal testes architecture, seminiferous tubules with maturation of spermatogony and sperms 

inside the lumen (H&E X100). 

 

 
Figure 4: Cross-section of testes in male albino rats A: control group treated garlic showing no 

change in testes architecture. B-D from group treated cyclosporine showing degenerative 

changes represented great depletion of the spermatogonial cells (most seminiferous tubules 

appeared with one or two layers of spermatogonia and in picture d: absence of Leydig cells. E: 

from group treated cyclosporine + garlic showing slight change from normal testes architecture, 

somniferous tubules with maturation of spermatogony and sperms inside the lumen (H&E X 

100). 
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     In addition, the results in Figure 3 and 4 indicated depletion of the spermatogonial cells 

(some seminiferous tubules appeared with one or two layers of spermatogonia) and disruption 

or absence of leydig cells in group treated cyclosporine for two weeks. While the findings 

showed slight changes in normal testes architecture, seminiferous tubules with maturation of 

spermatogonia and sperms inside the lumen in the group that was administrated cyclosporine + 

garlic for two weeks. 

 

Discussion: 

1- Sperms Head and Tail Deformation 

     The findings in Tables 1 and2 agree with Baykalir et al [14] concerning that cyclosporine 

drug significantly increases total abnormal sperm rates while decreasing the concentration and 

motility of sperms in rats compared with the control group. 

 

     In addition, the results agree with Khattab and Mansoury [15] who found that cyclosporine 

A causes reactive oxygen species production and induces testicular toxicity and sperm 

abnormalities. Likewise, these findings agree with Ghazipour  et al. [16]) regarding that 

cyclosporine participated in elevating oxidative stress damage markers and apoptotic cells in 

testis of Wistar male rats. This result also agrees with Jennings et al. [17] who mentioned 

cyclosporine increases hydrogen peroxide production which causes cytotoxicity. 

 

     The results in Table 1 are supported by Kaneko  et al.[18] who found that garlic components 

and derivatives participate in DNA repair mechanisms and then boost the cell division, 

induction apoptosis. In the same way, this finding agrees with Kaneko et al. [19] who found 

that the components of garlic can bind to most of the growth factor receptors and control DNA 

damage. 

 

     The findings agree with Morales-Gonzalez et al. [20] as well who revealed the greatest anti-

mutagenic role of garlic and its geno-protective effects which associated their antioxidant 

properties, reducing oxidative stress and repairing DNA damage. In addition, the results are in 

agreement with Shukry et al. [21] regarding that garlic extract has an ability to maintain health 

by improving and has protective effects against toxicity induced by carcinogens and chemicals 

and drugs such as cyclosporine. Our result are consistent with a study of Abdalla and Gad [22] 

which found that grounded and fresh garlic can be used as inhibitor of cells cancer, and it also 

reduces abnormalities of chromosomes by diallyl disulfide. These compounds have anti-

mutagenic effects and are capable of inhibiting both cytogenetic and cytotoxic damage induced 

by inorganic materials. 

 

2 - Histological Study - Testes Tissue: 

     The results of the study are shown in Figures 3 and 4 and are supported by Hardinger et al.[23] 

concerning that cyclosporine is a very large lipophilic cyclic peptide, characterized by binding 

with high affinity to cyclophilins (a family of cytoplasmic proteins present in most cells of the 

body). In addition, these results agree with Ghazipour et al. [16] who reported that cyclosporine 

induces testicular damage which is evidenced by increasing oxidative stress damage markers 

and apoptotic cells. 

 

     Furthermore, these findings are in agreement with Yoshinag et al. [24] who reported that 

cyclosporine induces oxidative injuries and other harmful effects of testes tissue are represented 

by damaged seminiferous tubules, stoppage of the maturation of spermatogonia and the 

presence of cells with irregular dense nuclei in the lumina of some tubules. 
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     Moving further, the results also indicated protective role of garlic and its ability to reduce the 

histological changes in the testes as shown in Figures 3 and 4. This is supported by Kaneko et al. 

[19] who reported that garlic components are capable of improving different agent toxicities in body 

organs, cyto-protective activities represented by antioxidant effect, radical scavenging, reducing 

lipid peroxidation, anti‐inflammatory, increase in protein synthesis in the damaged tissues and 

apoptosis suppression. 

 

     The results of this current study also agree with other recent studies  regarding that garlic 

and its oil supplementation has a positive impact on cyclosporine A-induced hepatic and sperm 

toxicity, this  could occur by improving and increasing antioxidants gene expression activities 

such as superoxide dismutase, catalase, glutathione S-transferase and glutathione which causes 

a reduction in lipid peroxidation and prevents tissue damages[24, 25] . 

 

Conclusion: Cyclosporine drug administration at a dose of 50 mg/kg body weight for two weeks 

had significant increment in the sperm head and tail deformation rate per 100 cells in albino rat 

males compared with control, the garlic reduced the  istopathological changes in rat testes and 

showed protective and improving role against cyclosporine cytotoxicity and testicular damage, this 

positive effect of garlic was achieved during administration for two weeks at a dose of 480 mg/kg 

body weight. 
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