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Abstract 
Background & Aims: The synthetic testosterone analog nandrolone decanoate (ND) is one of the most commonly used anabolic 

androgenic steroids (AAS) among athletes and teens. Athletes who consume anabolic androgenic steroids regularly are more likely to 

develop liver issues, although the exact process is unknown. This experimental investigation aims to evaluate the impact of nandrolone 

decanoate treatment on the hepatic architecture of male rats.   

Materials & Methods: For the purpose of this study, twenty male albino rats were separated into two groups. Group A received peanut 

oil as a control, whereas Group B received weekly injections of nandrolone decanoate at a dose of 10 mg/kg body weight for eight 

weeks. The rats were sacrificed after 8 weeks, following the guidelines provided by the Ethics Committee. After the rats were dissected, 

the liver tissue was collected and fixed in accordance with standard histological protocols. Hematoxylin and eosin were used to stain 

sections, and microscopic observations were recorded in both groups.   

Results: After 8 weeks, microscopic examination of the liver in the control group revealed no noticeable changes, while the group 

treated with nandrolone decanoate displayed large Kupffer cells, vacuolation of the hepatocytes, congestion of the central vein, and 

dilatation of the hepatic sinusoids.   

Conclusion: The research showed that abusing nandrolone decanoate causes liver issues such as hepatic sinusoidal dilatation, 

congestion, and vacuolation of hepatocytes. It also causes congestion in the central vein. This research highlights the need for well-

designed trials with appropriate dosage considerations, as well as the examination of the long-term effects of nandrolone decanoate.   

Keywords: Anabolic androgenic steroids, Liver histopathology, Nandrolone decanoate 

 

Received 02 September 2024; accepted for publication 07 December 2024 
This is an open-access article distributed under the terms of the Creative Commons Attribution-noncommercial 4.0 International License, which permits copying and 

redistributing the material just in noncommercial usages as long as the original work is properly cited 
 

 
 
 

 
 



 Microscopic alterations in the hepatic architecture of male albino rats following administration of nandrolone decanoate 

 

30 

Introduction  
Anabolic androgenic steroids (AAS) were developed 

in an effort to create a steroid with potent anabolic 
effects that would resemble testosterone (1). AAS were 
prohibited in many organized sports, but because of their 
anabolic properties, they gained a lot of popularity 
among professional and recreational athletes (2, 3). To 
enhance their athletic performance muscular mass, and 
strength weightlifters, bodybuilders, swimmers, and 
cyclists are the athletes who most frequently utilize 
these components  (4, 5) . Unfortunately, these people 
may consume doses that are up to 100 times higher than 
those recommended for therapeutic purposes, which has 
detrimental consequences on numerous organ systems  
(6) .  

Anabolic androgenic steroids are effective in helping 
treat a wide range of illnesses, including anemia, 
osteoporosis, testosterone replacement therapy, muscle 
atrophy-causing disorders, cachexia driven by some 
malignancies, and HIV. In adult males, long-term 
hypogonadism is linked to impaired bone production. 
There is not a single AAS preparation that works better 
than the others when treating muscle-wasting diseases 
(7). Although AAS has been explored as replacement 
treatment for male andropause, further research is 
needed before it can be widely utilized to improve the 
quality of life for aging men (8) . Nandrolone is derived 
from 19-nortestosterone and is often administrated as 
depot preparations.  

Among athletes, it is currently one of the most 
popular AAS  (9). Although its anabolic effects are 
greater than those of testosterone, prolonged use can 
lead to serious adverse consequences, including changes 
in the structure and function of the liver and potentially 
the development of hepatocellular adenoma  (10) . Long-
term, uncontrolled use of nandrolone can result in 
negative effects such as liver toxicity, thyroid 
dysfunction and cardiovascular toxicities, despites its 
therapeutic benefits (11) .  

Adverse effects are dependent on dosage, dose 
interval, and individual sensitivity (12) . Abnormal liver 
function,  (13) jaundice-associated peliosis, hepatitis, 
increased or decreased libido, (14) inhibition of 

spermatogenesis, testicular atrophy, gynecomastia, 
hypertension and epididymitis, bladder irritability, 
reduced urine flow  (15, 16) benign prostate hypertrophy 
and priapism have been documented (17,  18). The rising 
incidence of AAS use among high school students has 
resulted in a major increase in misuse. While adverse 
effects on liver function have been recorded, the study 
seeks to bridge a knowledge vacuum by evaluating the 
impact of AAS on liver tissue, giving important data 
to healthcare professionals and academics.  

The study's originality stems from its focus on the 
specific impact of anabolic androgenic steroids (AAS) 
on liver tissue, which has not been fully investigated in 
the current literature. The project intends to fill a major 
information gap by investigating the precise 
pathological and physiological effects of AAS, 
particularly in terms of recreational and non-medical 
use, and to advise doctors, healthcare providers, and 
policymakers. Furthermore, it targets the increased 
prevalence of AAS usage among younger groups, with 
the goal of providing targeted insights that can lead to 
better health outcomes and educational programs about 
the harms of steroid use. 

 
Materials & Methods 

For the purpose of the study, nandrolone decanoate 
injection was acquired from the market. Wistar Albino 
rats served as the experimental animals. The Central 
Animal House of the Medical College provided the rats 
for the experiment. The Animal Institutional Ethics 
Committee, which was established specifically for this 
purpose, provided the necessary approval for the use of 
animals under code number MC-421 (GMCS-2020). 

 
Experimental Design 

Twenty male albino rats were divided into two 
groups. Group A: Five rats, which acted as the control 
group received a 90% peanut oil injection. Group B: 
Fifteen rats received injectable nandrolone decanoate at 
a dose of 10 mg/kg body weight per week for 8 weeks. 
(Dosage calculation: 10 mg/kg body weight, 
concentration: 25 mg/ml, rat weight: 200 grams. 
Therefore, one dose is equivalent to 0.08 milliliters.) 
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The Committee for the Purpose of Control and 
Supervision of Experiment on Animals states that 
maintaining a control group of this size is sufficient. 
After the eighth week, the animals were sacrificed and 
dissected following the guidelines established by the 
"Committee for the Purpose of Control and Supervision 
of Experiments on Animals". Anesthesia for the 
animals, was administered using inhalation of 
chloroform. In the Animal House of GMC Srinagar, rats 
were dissected under meticulously controlled conditions 
with the assistance of distinguished personnel. The 
following materials were used: 70% ethanol as a 
disinfectant, 10% neutral buffered formalin as a 
preservative, and normal saline for rinsing. The rats 
were thoroughly examined, and information on their 
weight, activity level, skin health, and the presence of 
any external parasites was recorded. Every orifice was 
checked for leaks, and any visible lesions on the body's 
exterior were appropriately noted. The sacrificed rat was 
stretched out and pinned at the fore and hind feet while 
lying supine on the dissection tray. A swab of 70% 
ethanol was used over the entire ventral surface, 
extending from the nose to the anus, to sterilize and 
eliminate hair and dust. A midline incision was made 
from the point of the lower jaw to the pubic region by 
pinching up the skin in the mid-ventral line and keeping 
the bottom blade of the scissors horizontal to avoid 
damaging the body wall underneath. Pinching the body 
wall muscles, from the pubic symphysis to the lower 
edge of the sternum allowed entry into the abdominal 
cavity. The lower ribs, which define the thoracic line, 
were used as a reference to cut the abdomen wall. This 
approach resulted in less bleeding, making the midline 
incision preferable. Without causing any damage to the 
structures, the abdominal wall was pulled aside, and the 
organs were examined. The thoracic cage, which 
included the ribs and sternum, was visible from above. 
Other features included the white xiphoid cartilage, 
three liver lobes, the small and large intestines, the 
rectum, and the testes.  

Histological Techniques 
The liver specimen was processed using standard 

histological techniques, starting with fixation in a 10% 
formalin solution for seven days, which preserved tissue 
structure. Following fixation, the specimen was 
dehydrated through a series of ethyl alcohol solutions 
and then cleared with xylene. It was then impregnated 
with molten paraffin wax at 58°C, embedded in molds, 
and allowed to solidify. Thin sections (6-8 microns) 
were cut with a microtome, floated in a water bath for 
smoothness, and mounted on labeled slides coated with 
Meyer’s egg albumin solution. After drying, the slides 
were stained with Hematoxylin and Eosin for 
microscopic examination, and observations were 
recorded and photographed at magnifications of 10X 
and 20X. 

 
 

Results 
On general examination, the animals were 

apparently healthy, alert, and feeding well, with, no hair 
loss, however; size and total body weight had increased 
(Prior to the research, all albino rats weighed 200 g and 
had a liver weight of 4 g). After the trial, the body weight 
of albino rats was 290-300 g, and the liver weight was 7 
g. 

  
Group A  
Microscopic features: On microscopic examination 

the basic architecture of the liver was found to be 
preserved. No significant histological changes were 
observed in the rats. 

 
Group B 
Microscopic Features: The histopathological 

examination revealed congestion of hepatic sinusoids 
(Figure 1), dilatation of hepatic sinusoids (Figure 2), 
congestion of the central vein (Figure 3), large Kupffer 
cells (Figure 4), and vacuolation of hepatocytes, as 
shown in (Figure 5). 
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Fig. 1. Showing dilatation and congestion of hepatic sinusoids (black arrow) Stain: H & E, Magnification: 20x 
 

Fig. 2. Occasional dilatation of sinusoids (black arrow). Stain: H & E, Magnification: 20x 
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Fig. 3. Congested central vein (black arrow) with congestion and dilatation of hepatic sinusoids. Stain: H & E, 
Magnification: 20x 

 

Fig. 4. Large Kupffer cells (black arrows) Stain: H & E, Magnification: 20x 
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Fig. 5. Vacuolation of hepatocytes (black arrows). Stain: H & E, Magnification: 20x 
 

Discussion 
The livers of two groups were investigated in this 

study. Group B's liver displayed symptoms of 
hepatocyte vacuolation, large Kupffer cells, central 
venous congestion, and hepatic sinusoidal dilatation. 
These findings supported the study's conclusion that 
nandrolone decanoate had an impact on rat liver 
function. Nandrolone decanoate causes histological 
changes in the liver due to a complex interplay of 
interrelated pathways that contribute to liver damage. 
Oxidative stress is a significant factor, in which an 
excess of reactive oxygen species overwhelms the liver's 
antioxidant defenses, leading to cellular damage, 
inflammation, and hepatocyte injury. The steroid also 
alters liver structure, causing hepatocyte expansion and 
lobular disintegration. This injury triggers inflammation 
and stimulates hepatic stellate cells, resulting in 

increased collagen deposition and fibrosis. Nandrolone 
affects lipid metabolism, causing fat buildup in 
hepatocytes (19). Changes such as hepatic sinusoidal 
dilatation and central venous congestion are associated 
with altered blood flow. Overall, the interaction of 
oxidative stress, inflammation, and metabolic 
disturbance reveals nandrolone decanoate's 
hepatotoxicity. Long-term injection of nandrolone 
decanoate caused considerable alterations in rats' liver 
tissue, lipid droplet accumulation (20). Similar 
histological alterations in rat liver tissue following 
nandrolone decanoate injection, including sinusoidal 
dilatation, and localized necrosis (21). The study 
discovered that nandrolone decanoate elevated serum 
liver enzymes, indicating probable liver injury.  

The effects of nandrolone decanoate on the liver and 
kidneys of rats and discovered that the steroid caused 
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significant histological alterations in both organs (22). 
The study emphasizes the need for monitoring the liver 
and kidneys when using anabolic-androgenic steroids 
such as nandrolone decanoate. Nandrolone decanoate 
induced hepatotoxicity in rats, as evidenced by elevated 
liver enzymes, histological abnormalities, and oxidative 
stress (23). According to the study, nandrolone 
decanoate may cause liver damage through oxidative 
stress and inflammation (24). Effects of nandrolone 
decanoate on rat liver tissue showed that the steroid 
significantly altered the morphology of the liver, notably 
the size and shape of liver cells. The study emphasizes 
how scanning electron microscopy may be used to 
observe the effects of anabolic-androgenic steroids on 
liver tissue.  

 
Conclusion 

According to this study, using nandrolone can cause 
hepatic abnormalities such as congestion of hepatic 
sinusoids, dilatation of hepatic sinusoids, congestion of 
the central vein, large Kupffer cells, and vacuolation of 
hepatocytes. As the main limitation of the current study 
was the low study population, the findings highlight and 
recommend the importance of future research into the 
long-term effects of these medications and the effects of 
toxic doses of nandrolone, as well as careful 
consideration of study design and dose. 
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