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ABSTRACT: 
The aim of this study was to investigate the protective effect of Moringa oleifera leaves extract on the number of 

leydig and sertoli cells on Rattus norvegicus due to induced high temperature. Twenty five male rat were divided 

into five groups, five rat for each group and administered through intragastric gavage with differents treatments 

for 21 days. The treatment groups were C–(NaCMC 1% 1ml), C+ (NaCMC 1% 1ml + high temperature 

induction), T1, T2, and T3 (100, 200, and 400mg/kg bw Moringa oleifera Lam leaves ethanol extract 

respectively+high temperature induction). The high temperature induction was 40°C for one hour. The 

observation was done by examined the histopathological changes on the numbers of Leydig and Sertoli cells. 

The research showed that Moringa oleifera leaves extract could protect the leydig and sertoli cells in rat testes 

from destructive effect of high temperature induction. 
 

KEYWORDS: Moringa oleifera, Leydig, Sertoli, Testes. 
 

 

INTRODUCTION: 
Frozen semen production in Indonesia became a focus of 

attention in the dairy farm and livestock sector. 

However, one of the problems is environmental 

temperature, such as high ambient temperature harms 

reproductive performances in bull1. Heat exposure 

shown a deleterious impact on reproductive organ, 

including leydig and sertoli cells1. The decreasing 

numbers of leydig cells could disrupt steroidogenesis 

process, causing unbalanced testosterone synthesizing 

and possibly disturb spermatogenesis2. Futhermore, 

degenerative changes of leydig cells cause impaired 

steroidogenesis and recovered in 140 days after last high 

temperature exposure. In ultrastructural study reported 

14 days hyperthermia cause severe dilated cisterna of the 

smooth endoplasmic reticulum and swollen 

mitochondria with degenerated tubular cristae observed 

in sertoli cells. To maintain this condition at an 

acceptable level, natural antioxidants, such as vitamins C 

and E, carotenoids and flavonoids are need in testes3. 

 

 
 

 
 

 

Received on 25.04.2018   Modified on 11.06.2018 

Accepted on 05.08.2018  © RJPT All right reserved 
Research J. Pharm. and Tech. 2020; 13(7):.  
DOI:  

Recently, a lot of attention has been focused on the role 

of the antioxidative defense system in fighting oxidative 

stress. Endogenous antioxidants in plants may has an 

essential role in oxidative damage, possibly preserving 

the biological function of cells4,5. These antioxidants are 

adequate to prevent oxidative damage by enhancing 

antioxidant enzymes, which reducing production of free 

radicals and lipid peroxidations6. 

 

Moringa oleifera has been known to its protective 

medicinal properties since ancient times and reported 

have high levels of multiple natural antioxidants such as 

polyphenolic (ellagic, chlorogenic, gallic, and ferulic 

acid), flavonoid that will scavenge the free, radicals 

activate the antioxidant enzymes and inhibit oxidation. 

Moringa oleifera known as drumstick, horseradish tree, 

and kelor in Indonesian language. The leaves extract is 

very beneficial and offer important source of vitamin C, 

proteins, β-carotenes, flavonoids, and phenolic acids7,8. 

This plant also had anti-inflammatory, anti-hypertensive, 

anti-pyretic, anti-ulcer, anti-diuretic, anti-diabetic9. Thus, 

the aim of this study was to investigate the protective 

effect of Moringa oleifera leaves extract on the number 

of leydig and sertoli cells on Rattus norvegicus due to 

induced high temperature. 
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MATERIAL AND METHODS: 
Ethical Clearance: 

All treatment procedures have been tested through The 

Animal Care and Use Comittee of Veterinary of 

Medicine Faculty, Universitas Airlangga (Approval 

Number: 1.KE.119.07.2019) 

 

Study Design: 

This present research was used completely randomized 

design (CRD) due to the environment and age of rats 

were homogenized. In this design there was only one 

source of variability and random effect of treatments. 

Control groups had undergo the treatment as for C (-) 

only administered NaCMC 1% 1ml and C (+) rats had 

administered NaCMC 1% 1ml + incubated for one hour 

at 40°C. Treatment groups T 1, T2, and T3 given 

Moringa oleifera leaves extract (100, 200, 400mg/kg 

Bw) and incubated for one hour at 40°C. Rats were 

adaption for 7 days and treated for 14 days, all treatment 

were done in five replicates. 

 

Animals: 

This study used 25 adult male Wistar rats (200-250g) 

kept at Universitas Airlangga Laboratory of 

Experimental Animals, Veterinary Medicine Faculty in a 

standart animal facility with free access to water and 

standart rat chow diet. 

 

Evaluation Methods: 

the animals were euthanized by cervical dislocation. 

Leydig cells calculation observed ten areas of views and 

sertoli cells calculations observed in ten seminiferous 

tubules. The results of calculating the number of sertoli 

and leydig cells in each area of view within the tissue 

samples were calculated. Observation histopathological 

preparations of rat testes were carried out by microscope 

at 400x magnitudes. 

 

Data Analysis: 

This study was analyzed by using SPSS 21 (SPSS Inc., 

Chicago, IL), employing one-way analysis of variant 

(ANOVA) (p < 0.05) and followed by Duncan test. 

Tabulated data were presented as the mean ± standard 

deviation. 

 

RESULTS AND DISCUSSION: 
Histopathology of Leydig cells in rat testes shown in 

Figure 1. In C(-) group, abundance of normal Leydig 

cells compared to picnotic Leydig cells. In contrast, C(+) 

group showed more numbers of picnotic Leydig cells 

than normal. Histopathological features on T4 group that 

had given Moringa oleifera leaves extract 400 mg/kg bw 

shown the leydig cells appear to be more normal, 

moreover picnotic leydig cells were almost invisible. 

Examination results of normal Leydig cell counted on rat 

testes in each treatment groups presented in Table 1. 

 
Figure 1. Photomicrographic views on leydig cell in rat testes, C-, 

C+, T1, T2, and T3 (400x magnifications, H&E); blue arrow 

showed normal leydig cells and black arrow showed necrotic leydig 

cells; middle left and right picture (1 and 2) showed the difference 

between normal and necrotic leydig cells. 

 
Table 1. The number of leydig cells in rat testes on each treatment 

groups 

S. No Treatment Number of Leydig Cells (Mean±SD) 

1 C+ 5.62a ± 1.33 

2 C- 12.26b ± 1.31 

3 T1 12.62b ± 1.78 

4 T2 14.18c ± 1.38 

5 T3 14.34c ± 1.56 

*Different superscript in the same column indicate significant 

differences (p<0.05) 

 

Histopathology of Sertoli cells in rat testes shown in 

Figure 2. In C(-) group, abundance of normal Sertoli 

cells compared to picnotic Sertoli cells. In contrast, C(+) 

group showed more numbers of picnotic than normal 

Sertoli cells. Histopathological features on T4 group that 

had given Moringa oleifera leaves extract 400 mg/kg bw 

shown the sertoli cells appear to be more normal. 

Moreover, picnotic Sertoli cells were almost invisible. 

Histopathological features of sertoli cells presented on 

Figure 4.2. Examination results of normal Sertoli cells 

counted on rat testes in each treatment groups presented 

in Table 2. 

 

 
Figure 2. Photomicrographic views on sertoli cells in rat testes, C-, 

C+, T1, T2 and T3 treatments group (400x magnfication, H&E). 
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Table 2. The number of sertoli cells in rat testes on each treatment 

groups 

S. No Treatment Number of Sertoli Cells (Mean±SD) 

1 C+ 9.22a ± 2.67 

2 C- 18.90d ± 1.51 

3 T1 15.12b ± 1.79 

4 T2 15.60d ± 1.72 

5 T3 17.76c ± 1.27 

*Different superscript in the same column indicate significant 

differences (p<0.05) 
 

Mammalian testis are highly suceptible to oxidative 

stress caused by heat stress. The result of this research 

shows that negative control (C-) group that only 

administered NaCMC 1% 1 ml had the significant 

difference with positive (C+) group that administered 

NaCMC 1% 1 ml and induced for one hour with high 

temperature. It revealed the evidence of testes damage 

by high temperature and proves that high temperature 

could harm leydig and sertoli cells. High temperature 

can induces heat stress and excessive formation of 

reactive oxygen species (ROS). ROS were capable of 

reacting with membrane lipids, nucleic acids, proteins 

and enzymes and other molecules resulting in cellular 

damage as well as interferences on cellular function10,11. 

High ambient temperature and humidity harm health and 

sexual behavior of animals like testicular cells 

degeneration, reduced percentages of ejaculates and 

disturbed in the production of sperms and reproductive 

function12. 

 

Cells damage induced by increasing level of ROS that 

might cause an oxidative stress that could damage the 

testes that consist of high content of polyunsaturated 

fatty and can leading picnosis in Leydig and Sertoli cells. 

Previous research has suggested that high concentrations 

of ROS play an important role in pathophysiology of 

mammals testes13. ROS formation is always 

accompanied by up-regulation of antioxidant enzyme 

system, which protects tissue against damage caused by 

excessive ROS via the scavenging activity of enzymes 

such as SOD (super oxide dismutase) and GSH-Px 

(gluthatione peroxidase). Testicular oxidative stress is 

affected by the balance and this scavenging system14,15. 

 

Moringa oleifera could prevent the deleterious effect on 

leydig was also corroborates with previous research that 

this extract significantly increased male fertility hormone 

particularly testosterone, follicle-stimulating hormone 

(FSH) and luteinizing hormone and luteinizing hormone. 

These results may be due to presence of flavonoids. 

Flavonoid are well known atioxidants that can 

ameliorate oxidative stress-related testicular impairment 

in animal tissues16,17. Flavonoid in Moringa oleifera 

absorption is vary, based on chemical structure, 

molecular weight, glycosylation in every specieces, and 

esterification in gastrointestinal tract. Flavonoid as 

quarcetin-4’-O-glucoside, reached its peak in plasma at 

0.7±0.3 hour after absorption18. A simplified flavonoid 

metabolism as it is ingested orally, administration 

undergo extensive intestinal metabolism, then 

metabolites to the liver via hepatic portal vein and 

undergo further mechanism. The liver metabolites can be 

transported to targeted cells and tissues, excreted to bile 

and undergo re-circulation, or eliminated via urine and 

or feces19,20. 

 

CONCLUSION: 
Thus, it is possible to suggest that Moringa oleifera Lam 

leaves extract could protect the number of leydig and 

sertoli cells in rat (Rattus novergicus) testes due to 

exposed high temperature and the best dose that could 

preserve the number of Leydig cells due to induced 

temperature. 
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