
ABSTRACT

Background: Nandrolone Decanoate (ND) artificial testosterone in the steroid forum is of significant effect 
essential in clinical settings for the treatment of chronic diseases. Its mechanism of action is apparent by 
binding to receptor complexes such as hormones producing anabolic and androgenic effects. Objectives: To 
research the effects of ND on the reproductive system of Adult Wistar rats as well as on the voice of female 
Wistar rats exposed to the physical and non-physical activity. Methods: In this experimental study, 12 models 
(6 males, 6 females) received 5mg/kg BW of Deca Durabolin base on their weight indicating a normal dose 
once a week for four weeks. The Active models were subjected to aerobic swimming as the physical activity. 
Results: Female voice sounds decrease progressively from a sharp whistle-like sound to blunt and finally dull 
sounds. Also, the histological analysis revealed that the inactive males were with reduced spermatogenic 
activities, hyperplasia of the interstitial cell of Leydig with congested blood vessels in the testis while the 
inactive female analysis revealed foci of congestion around the cortical and medullary regions of the ovary. The 
histological analysis of the active males revealed reduced germ cells in the seminiferous tubules, sloughing of 
the germinal epithelium and interstitial edema of the testis, while the ovary revealed well-defined blood vessels 
within the medulla and medullary congestion. Conclusion: Administrationof Nandrolone Decanoate was 
associated with deleterious effects on active and inactive models on the testis, ovaries,and, voice.
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INTRODUCTION

It is important to bring to mind that Nandrolone 
Decanoate (ND) an Anabolic-androgenic Steroid which 
contains a high class of synthetic androgens has the 
ability to mimic male sex hormones such as testosterone 
and dihydrotestosterone(Tanehkar et al.,2013). 
Possession of both natural and synthetic androgen 
qualities has proven that testosterone and its derivatives 
are composed of ND gives it a special function of 
cellular tissue build-up (anabolism) associated with 
increased protein synthesis within a cell such as 
muscular tissue(Bhasin,1996; Forbes et al., 2016). In 
action, AAS act via androgen receptor, producing 
anabolic and androgenic effects on target cells (Ebeye et 
al., 2016). Clinically, ND is used as a regimen in the 

treatment of numerous pathological conditions such as 
anemia, angioedema, breast cancer, and endometriosis 
among others (Belardin et al., 2014). Despite its 
therapeutic use, yet it has been abused over the years 
among athletes, especially body-builders, military 
personnel to improve their physical performance, 
muscular growth, and aggressive character (Ebeye, 
2016; Bird et al., 2016). This had drawn the attention of 
health researchers to investigate the effects of misuse 
and abuse of AAS on various organs, beyond an iota of 
doubt misuse of AAS had resulted in fatalities or mild 
effects, revealing the high risk of fatality of the heart, 
myocardial infarction, altered serum lipoproteins, and 
cardiac hypertrophy (Frati, 2015; Tamara, et al., 2017) 
depending on the period of use.
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Recent studies suggested that subcutaneous 
administration of Nandrolone Decanoate resulted in an 
increased count of atretic follicles and reduced ovarian 
oocytes on their experimental model (Camargo ICC, et 
al., 2014). Long- and short-term administration of 
Nandrolone Decanoate revealed a significant decrease 
in the number of Leydig cells while the reduction of 
testosterone was peculiar to long term administration of 
Nandrolone Decanoate (Rahil et al . ,  2015). 
Intramuscular administration of Nandrolone Decanoate 
has led to improved body weight by the presence of 
relatively less primary follicles during treatment and 
withdrawal periods of 30 and 60 days respectively 
(Saddick et al., 2018). Persistent distressdecrease in 
ovarian weight, reduction of corpora lutea, enthrall, 
growing follicles and estrous cycle mutations which are 
associated with 30-day administration of Nandrolone 
Decanoate without complete recovery after 60-days of 
withdrawal observation (Simão et al., 2015).

It's imperative to know the significant importance of 
physical exercise on the body system and organs, 
voluntary exercise has the ability to ameliorate body 
systems. To investigate this, the study aims at observing 
the significant effect of physical exercise with the 
administration of ND. However, a concise literature 
search shows that the effect of the normal dose of ND on 
the reproductive system (testis and ovary) and on the 
voice of female Wistar rats had received less attention, 
hence this current research was set to investigate any 
significant effect of the normal dose of Nandrolone 
Decanoate on the reproductive system (testis and ovary) 
and on the voice of female Wistar rats.  

METHODOLOGY

Animals

The experimental study used 24 adult Wistar rats 
comprising of 12 male and female, (250 ±10) kg in body 
weight as experimental animals. The Committee on 
Animal Ethics, Department of Anatomy, Delta State 
University,Abraka, approved the feeding trial as well as 
an experimental protocol. All of the experimental 
methodologies were in line in accordance with the 
directive from the National Institutes of Health Guide 
for the Care and Use of Laboratory Animals.

Tissue Preparation and Processing

At the end four weeks regimen of Deca-Durabolin, the 

rats were sacrificed under anesthesia using chloroform 
as the sedative. The testis and ovaries were excised, 
rinsed under flowing water to get rid of blood stains and 
for macroscopic examination before being fixed at 10% 
formal saline solution for 72 hours. The tissues were 
trimmed to 4mm sizes, placed in tissue cassettes and 
processed with an automated tissue processor using 
different concentrations of dehydrating reagents. To 
acquire mechanical support, the tissues were placed in 
wax baths at the end of the dehydration process and 
sectioned with a microtome. The sectioned tissues were 
picked and floated on a water bath which was picked up 
by a slide, labeled, dried and stained using Haematoxylin 
and Eosin staining techniques as described by (Avwioro, 
2014).

RESULTS 

Experimental design

The models were randomly picked and distributed into 6 
experimental groups, each group containing 4-30 weeks 
old adult male and female Wistar rats: the control group, 
active and inactive groups. These models were 
separately housed in cages and experienced 12-hours 
light and dark cycle, fed with food and distilled water ad 
libitum. Animals in the active group were subjected to 
physical activity of aerobic exercise were the 
experimental animals were placed in a large body of 
water and timed to assess the swimming ability and were 
taken out when they experience drowning, which was 
proceeded by complete immersion of the animals in the 
water and inability to swim out, while the inactive 
groups were not subjected to any form of physical 
activity as shown in Table 1 below. 

Table 1:  Experimental Design
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Group Group Title Administration Physical activity

A Control

 
None

 
None

B Inactive ND None

C Active ND Aerobic exercise

ND-treated rats received an intraperitoneal injection of 
Deca-Durabolin obtained from a pharmaceutical store as 
an ampul solution having 50mg of androgen. The 
administration of ND was based on the weight of the 
models. Each model, excluding the control group, 
received 5mg/kg body weight of Deca-Durabolin once a 
week for four weeks.
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Based on this research, it was discovered that the female 
models experienced toughening of voice as their whistle-
like sharp sound produced at the beginning of the 
experiment became dull at the end of the experiment. 
The progressive changes in their voices are seen in Table 
2 below.

Table 2: Shows the Progressive Changes in the Voice of 
Female Wistar Rats

Weeks of 
administration

Group A
Control

 Group B
Inactive

 Group C 
Active 

 

Week 1 Sharp voice Sharp voice  Sharp voice
Week 2 Sharp voice

 
Sharp voice

 
Sharp voice/blunt voice

Week 3 Sharp voice Sharp voice Blunt voice
Week 4 Sharp voice Blunt voice Dull voice

Figure 1: Assessment of Adult male and female 
swimming strength

HISTOLOGICAL  ANALYSIS

Stained sections of the testes and ovaries were 
examined using a binocular light microscope while 
examining the histo-morphological differences that 
might occur between the administered groups and the 
control. Analysis of the control group revealed well-
defined seminiferous tubules with various stages of 
spermatozoa formation. The seminiferous tubules 
being a site of formation, development, and 
transportation of germ cells in the testes were 
remarkably normal and explains a normal morphology 
of the testes of the control group as seen in Fig. 2A. 

Figure 2A: Micrograph shows seminiferous tubules 
(ST) with a defined lumen (L), composed of 
spermatozoa. Tubules are composed of germ cells at 
different levels of maturation, the Sertoli cells and 
interstitial cells (arrow) appear essentially normal). 
Control Group Ovary

The well-defined columnar epithelium of the tubules 
predicts that the animal could have a good reproductive 
life. Ovary ovarian tissue with follicles at different stages 
of maturity around the cortical region, the medullary 
region is composed of blood vessels, nerves, and 
lymphatics. The tissue is supported by dense connective 
tissue and free of edema and infiltration Fig. 2B.

Figure 2B: Micrograph shows an ovarian tissue with 
follicles illustrating the various stages of maturity 
around the cortical region, the medullary region is 
composed of blood vessels, nerves, and lymphatics. 
The tissue is supported by dense connective tissue and 
free of edema and infiltration). Inactive Group Testis

Figure 2C: Micrograph shows seminiferous tubules 
with reduced luminal spermatogenic (L) activities, 
marked hyperplasia of the interstitial cells of Leydig 
(circle) and congested blood vessel). Inactive Group 
Ovary
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Figure 2D: Micrograph shows an ovarian tissue with 
a follicle (arrow) at different stages of maturity 
around the cortical region, the medullary region is 
composed of blood vessels nerves and lymphatics. The 
tissue is supported by dense connective tissue, 
however, foci of congestion (C) was seen around the 
cortical and medullary regions). Active Group Testis   

Figure 2E: Micrograph shows seminiferous tubules 
with reduced germ cells (line) and interstitial edema, 
also seen is sloughing of the germinal epithelium). 
Active Group Ovary

Figure 2F: Micrograph shows ovarian tissue with 
well-defined blood vessels (arrow) within the 
medullar and medullary congestion. The follicles 
appear unremarkable. 

INACTIVE GROUP MALE AND FEMALE

The four weeks administration of Deca-Durabolin 
affected the normal histo-morphological appearance of 
the testis and ovaries when compared with the control. 
In the testes, germ cells in the lumen of the seminiferous 
tubules had a significant reduction in the formation and 
development, the Leydig cells adjacent to the 
seminiferous tubules were increased in size with 
numerous nuclei and congested blood vessel. The 
ovarian tissue was with ovarian follicles at various 
stages of maturation around the cortical region 
revealing that normal formation, development, and 
maturation of ova was taking place with a well-defined 
medullary region composed of blood vessels nerves 
and lymphatics. Ovarian tissue was supported by dense 
connective tissue; however,anomaly observed was foci 
of congestion around the cortical and medullary 
regions of the ovary.

ACTIVE GROUP MALE AND FEMALE

The four weeks administration of Deca-Durabolin 
affected the normal histomorphological appearance of 
the testes as the observation revealed seminiferous 
tubules with reduced germ cells (line) and interstitial 
edema, also seen was sloughing of the germinal 
epithelium. Ovarian tissue with well-defined blood 
vessels (arrow) within the medulla and medullary 
congestion. The follicles appear unremarkable.

DISCUSSION

In this study, we presented data revealing that 
intraperitoneal administration of Deca-Durabolin 
(5kg/BW) to experimental animals once a week for a 
period of 4-weeks induced histomorphological changes 
which are disadvantageous to the reproductive organs. 
Using ND means introducing testosterone, which 
belongs to a class of male hormones called Androgen 
into the body. Physiologically, it had been proven that 
females produced little quantity of testosterone 
secreted from the ovaries and adrenal glands. By 
implication, introducing more Androgen in form of a 
steroid increases androgenic activity in females that use 
such steroids.  This investigation was in agreement 
with the research carried out by (Pan et al., 2016) which 
revealed that half of the women who received ND were 
with virilization. Observation from this study revealed 
changes in voice tone a characteristic feature of the 
virilization present in females exposed to physical 
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congestion around the cortical and medullary regions 
(Fig: 2D) which was not in consonance with (Karbalay-
Doust et al., 2012); their study revealed a decrease in 
the size of the ovary, reduction in the cortex and 
medulla which was traced to reduction of oocytes when 
counted and follicles. However, the focus of congestion 
found in the course of this research is something new 
which could be a result of increased venous drainage to 
the ovaries. (Saddick et al., 2018) Deduced that during 
the first and second weeks of treatment with ND, the 
presence of relatively less primary follicles was noticed 
while more corpora luteal was observed at the expense 
of ovarian follicles. The study may have suggested that 
ND could result in alteration in the normal anatomy of 
the ovary. Various authors (García-Manso, 2016; 
Camargo CI et al. 2009) have reported that change in 
the morphology of ovarian tissues having follicular 
atresia, follicular unit disintegration, decreased oocyte 
count and elevation of the cortical stroma mediated by a 
rapid ovarian interstitial. These effects are the same 
reactions observed in the reproductive organs of the 
female exposed to steroids.

This research observed that the active male Wistar rats 
were present with the distorted reproductive system 
after introducing ND; interstitial edema observed in the 
animals could be as a result of fluid collection in the 
interstitial space,changing the normal activity of 
hormone production and regulation of spermatogenesis 
was shedding of the germinal epithelium was observed. 
In addition, a remarkable follicle with a definite blood 
vessel within the medullary was observed in active 
females. The medullar of the ovary is has a high 
vascularized stroma at the intermediary of the ovary. 
Congestion of the medullar seen in the active females 
(Fig 2F) could be as a result of engorgement of the 
blood vessels with blood.

CONCLUSION

The results of this experimental study revealed a 
significant adverse effect of the administration of ND 
on the reproductive organs (testis and ovary) of male 
and female models both the active and inactive groups. 
The normal doses of these drugs eventually lead to 
harmful effects on the testis and ovaries giving a clue 
that the use of ND poses a threat to the reproductive 
organ and has the ability to influence childbearing 
capacity. It was discovered that the voice of the female 
models experienced conspicuous changes in pitch and 

activity. The experimental animals exposed to aerobic 
exercise responded differently, the male possessed 
higher swimming ability than the female (as shown in 
Fig 1) which could be a result of increased testosterone 
levels after receiving additional steroids from ND. 
Comparing both groups in Fig 1, it could be observed 
that statistical significant difference between the male 
female swimming ability was more in week two and 
three. However, the reasons behind the fall of the male 
swimming ability in the fourth week could not be 
attested to.  

The reproductive organs are vital organs and as such, 
major substances that affect their morphology include 
drugs, heat, and hormonal imbalance. On account of 
this study, ND was discovered to have an adverse effect 
on the reproductive system. Histological analysis from 
this study showed abnormal changes in spermatogenic 
activities taking place in the seminiferous tubules (Fig 
2E) alongside the Leydig cell (Fig 2C) which illustrates 
that the Leydig cell is a receptor of luteinizing hormone 
(LH); LH stimulates the Leydig cells to produce 
testosterone (Johnson & Creasy et al., 1972). The 
Leydig cells have a key function of secreting 
testosterone responsible for normal sperm production 
(Zirkin et al., 2012). Evaluation of this study revealed a 
decrease in LH receptors and testosterone secretion are 
responsible for reduced spermatogenic activities in the 
seminiferous tubules. Reduction of LH and 
testosterone affects spermatogenesis, consequently 
causes infertility. In consonance with their study? 
(Rahil et al., 2015) revealed a significant decrease in the 
Leydig cell population after administration of ND on 
long-term, short-term classes of mature and immature 
groups. Deduced from their study, it was observed that 
the testosterone concentration was reduced 
significantly except the short term mature group arose 
from an alteration in the normal function of Leydig cell, 
they further observed a decrease in Sertoli cell number, 
testicular size, the diameter of the seminiferous tubules 
were observed in the long term immature group. 
Eventually, a reduction in sperm population was 
noticeable in both probationary groups as well as 
significant depletion of sperm cells that occurred in the 
prolonged administration in comparison to the control 
group p< 0.05.

Furthermore, analysis from the inactive female Wistar 
rats revealed a well-defined ovarian tissue with foci of 

|  Vol. 4 (2) APRIL  2020  |   Malaysian Journal of Medical Research



tone from sharp to dull.  
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