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Abstract  

The studies and researches at the present time interested with doping especially the anabolic androgenic 

steroids (AAS) due to their commonly used by the athletes  and non-athletes , as well as study the effect 

of these doping on body organs and its tissues such as liver and kidneys, effectiveness of hepatic 

enzymes, the variations in the performance of liver and kidney functions, in addition to the hepatic 

pathological changes like cirrhosis, congestion, necrosis, increased collagen content in the liver 

parenchyma and disturbance in the glomerular filtration process of kidney. Therefore, this study aimed 

to use Nandrolone decanoate doping (ND) that has been possessed anabolic androgenic ability and 

diagnosis its influences on the tissues of some organs especially liver and kidneys. The current study was 

performed in the animal house return to the Biology department / Faculty of Education for Girls / Kufa 

University, in this study (30) male rats of Sprague-Dawley strain were used and divided into two main 

groups, the first group was the control group comprised (15) rats were also divided into three equal 

subgroups, a group was injected with normal saline solution (0.9%) once a week for one month, a group 

was also included (5) rats injected with (0.9%) normal saline solution one time weekly for two months 

and the last group was  also injected with normal saline (0.9%) once weekly for three months, while the 

second group was contained (15) rats and divided into three equal subgroups, a group was injected with 

Nandrolone decanoate doping (ND) at the concentration of (1 mg/kg) once weekly for one month, a group 

was injected with (1 mg/kg) of (ND) doping also one time at week for two months, concerning to the last 

group was injected with (ND) doping at the concentration of (1 mg/kg) once a week for the period of three 

months, the injection process of all treatments was intramuscular (in the hind limb muscle) for each rat.  

The study was contained, body weight recording as well as the relative weights of liver and kidneys, 

estimation of some biochemical parameters of the blood as: Aspartate amino transferase (AST), Alanine 

amino transferase (ALT), Alkaline phosphatase (ALP), the levels of total bilirubin, total protein, 

albumin, total cholesterol, triglycerides, creatinine and urea, whereas the histological study included, 

preparation of tissue sections for the liver and kidneys. The statistical analysis of study were revealed : a 

significant increase (p<0.05) in the body weight, relative weights of liver and kidneys, effectiveness of 

hepatic enzymes (AST, ALT, ALP), levels of total bilirubin, total protein, albumin, total cholesterol, 

triglycerides, creatinine an urea at the groups were treated with Nandrolone decanoate doping compared 

to the control groups . With regard to the microscopic examination of liver and kidneys sections for male 

rats that injected with Nandrolone decanoate doping were exhibited various patho-histological changes 

when compared with the control groups. The conclusion: the present study was conducted to, the 

treatment with Nandrolone decanoate doping for the periods (one, two and three months) caused 

observable deterioration in the functional performance of both hepatic and renal tissues.  

Keywords: Nandrolone decanoate doping, Hepatic and renal tissues functional performance, Patho-

histological effects, Physiological and biochemical properties of the blood. 

Introduction 

Anabolic androgenic steroids (AAS) are 

considered of the most important compounds 

used in medicine, which are illegal for 

bodybuilders and the players who use these 

steroids in order to increase the mass of the 

their muscles and improve their functions. [1, 

2]. They are synthetic derivatives from the 

male sex hormone (Testosterone). They are 

tiny particles that can be distributed into 

various bodies’ tissues [3], anabolic 

androgenic steroids have two main effects on 

the human body, the first is anabolic or that 

the effect of muscle building includes an 

increase in the protein formation, which 

leads to muscle growth and increase in size. 

The second effect, however, is androgenic or 
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Saher Mahmood Jwad et. al.: Journal of Global Pharma Technology. 2017; 11(9):139-156 
 

© 2009-2017, JGPT. All Rights Reserved                                                                                                                                          140 

stimulating masculinity, which comprises the 

production of sperms, coarse voice, growth of 

hears. Although the pharmaceutical industry 

of anabolic androgenic steroids already has 

low anabolic and androgenic influences, 

normally referred to as (Anabolic 

steroids),but both of the anabolic and the 

androgenic impacts are inseparable [4].  

 

Anabolic steroid hormones disrupts or 

disables the endocrine glands since it is 

already considered biologically active 

compounds in the mammals [5,6].  

 

In males, the hormonal neurotransmitter 

signals transferred the information towards 

the hypothalamic – pituitary axis and the 

interstitial tissue of Leydig and Sertoli cells, 

the germinal epithelium tissue lining of the 

seminiferous tubules, and as a result, 

fertility can be inhibited through changing 

the functional performance of tissues and 

cells, which are previously mentioned. This, 

in turn, plays an essential role in assessing 

the risks related to the use of steroids in 

order to improve the livestock used for 

human consumption through the long term 

effect [7, 8, 9]. 

 

The Nandrolone decanoate (19-Nor-

Testesterone) is considered of the anabolic 

androgenic steroids (AAS) that is widely 

used, and which is locally called Deca-

Durabolin ester, the least used is 

Phenylpropioate ester. The Nandrolone 

decanoate has numerous negative effects on 

athletes and non-athletes alike. It is 

prescribed as a well as improving the 

physiological activities [10].  

 

The masculinity influence of the Nandrolone 

decanoate stimulates the emergence of 

muscular characteristics by being linked to 

the androgen anesthetic compound, which is 

capable of increasing the mass and strength 

of the muscles, as receptors [11].  

 

Furthermore, Nandrolone decanoate doping 

is used by athletes and in the medicine [12].  

 

It works on increasing the body weight and 

muscle mass. It is also used to treat the 

chronic kidney diseases such as dialysis 

patients [13, 14], In addition to numerous 

other diseases such as old women 

osteoporosis [15] and the virus HIV that 

damages the muscle tissues [16].  

 

However, the small doses of Nandrolone 

decanoate works on changing the levels of 

blood hemoglobin, while producing an 

enlargement or hypertrophy in the skeletal 

muscles [17]. The use of AAS was noticed to 

cause hepatotoxicity related to the fatty liver 

disease [18]. 

Study Objectives  

 Diagnosing the effects of Nandrolone 

decanoate on the hepatic and renal tissues 

for albino male rats through the 

histological examination. 

 

 Studying the influences of this steroid on 

the functional performance of the liver and 

kidneys through the assessment of some 

hepatic enzymes efficiency and the levels 

of the total bilirubin, urea, and creatinine 

in the serum. 

 

 Evaluating the impacts of this type of 

doping on some of biochemical parameters 

of the blood such as the levels of 

triglycerides, total cholesterol, total 

protein, and albumin especially that it is 

widely used these days. 

 

 Determining the side effects of the 

Nandrolone decanoate on the body weight 

and the relative weights of other body 

organs such as liver and kidneys. 

Materials and Methods  

Preparation of Laboratory Animals 

Thirty albino male rats were used in the 

present study belong to the strain of 

Sprague-Dawley, their weights ranging 

between (180-250) g and their ages were less 

than twenty weeks. The study was carried 

out in the animal house of Biology 

department Faculty of Education for Girls, 

the floor of each animal cage was covered 

with sawdust, that was displaced twice or 

three times a week.  

 

With regard to the feeding of rats was a 

water and protein enriched feed until the 

males became sexually matured (three 

months). 

Preparation of Used Dose of Nandrolone 

Decanoate  

Nandrolone decanoate doping (ND) with the 

dose of 250 mg/ml was purchased from 

Baghdad Pharmacy /Al-Najaf Al-Ashraf.  



Saher Mahmood Jwad et. al.: Journal of Global Pharma Technology. 2017; 11(9):139-156 
 

© 2009-2017, JGPT. All Rights Reserved                                                                                                                                          141 

The stock solution was prepared according to 

the fallowing equation:-  

N1 X V1 = N2 X V2  

Concerning the dose of ND that used in the 

current study was 1mg/kg as mentioned by 

[19]. 

The Experimental Groups  

First group: was considered a control group, 

contained (15) male rats were divided into 

three equal subgroups 

 A group was injected with normal saline 

solution (0.9%) one time at week for only 

one month.  

 A group was also administered with normal 

saline once a week for two months.  

 The last group was subjected to (0.9%) of 

normal saline solution one time at week for 

three months. 

 

Whereas, the second group was included (15) 

rats, divided into three equal subgroups 

 A group was received (1mg/kg) the 

Nandrolone decanoate doping (ND) once a 

week for one month.  

 

 A group was injected with (ND) doping at 

the concentration of (1mg/kg) one time 

weekly for two months. 

 

 Finally, a group was administered with 

(1mg/kg) of (ND) doping also one time at 

week for the period of three months. 

      All the treatments were intramuscular 

injection (in the muscle of the hind limb of 

rat).  

Sacrificing of Animals and Collection of 

the Blood Samples                                                         

At the end of all treatments, the body weight 

for each rat was measured, the blood was 

collected by heart puncture to take (5ml) of 

blood was transferred to a gel tube, then the 

rat was anatomized to extract the liver, right 

and left kidneys, after the removing of the 

adipose tissues, the weights of these organs 

were recorded by the sensitive balance and 

then kept in plastic containers that contained 

10% formalin to prepare the histological 

sections. 

Preparation of the Serum Samples  

The gel tubes that contained the blood 

centrifuged for (10) minutes at (3000) rpm to 

separate the serum, then the serum 

transferred into the serum tubes were kept in 

-4C for the study of blood biochemical 

criteria. 

The Biochemical Study    

Estimation of Aspartate Amino-

transferase (AST) Activity in the Serum  

Regarding the effectiveness of AST enzyme in 

the serum, was estimated by using the kits of 

Biolabo-France Company [20].  

Estimation of Alanine Amino-

transferase (ALT) Activity in the Serum  

According to [21] the ALT effectiveness was 

determined, the kits were equipped by 

Biolabo- France company and the absorbance 

was read by the using of spectrophotometer 

at (340) nm. 

Estimation of Alkaline Phosphatase 

(ALP) Activity in the Serum 

To measure the effectiveness of ALP enzyme, 

the method that described by [21] was used 

and the kits equipped by Biolabo- France 

company. The activity of ALP was evaluated 

at (510) nm. 

Estimation of Total Bilirubin Level in 

the Serum  

 With regard to total bilirubin level, the 

method of [22] and the kits of France 

company (Biolabo) were used at the 

absorbance of (546) nm.  

Estimation of Total Protein Level in the 

Serum 

The level of total protein was determined 

according to [23], by using the Biuret 

reagent, which purchased from Biolabo-

France company. The spectrophotometer was 

used to read the absorbance at (550) nm.  

Estimation of Albumin Level in the 

Serum  

Concerning the serum albumin level, was 

detected by using Bromocresol green from 

Biolabo-France company at PH (4.2) and the 

absorbance was (650) nm [24]. 

Estimation of Total Cholesterol in the 

Serum  

This parameter was evaluated according to 

the method that described by (21), Biolabo-

France company equipped the kits, and the 

absorbance was read at (500) nm.  

Estimation of Triglycerides Level in the 

Serum  



Saher Mahmood Jwad et. al.: Journal of Global Pharma Technology. 2017; 11(9):139-156 
 

© 2009-2017, JGPT. All Rights Reserved                                                                                                                                          142 

The kits were purchased from Biolabo-France 

company and the absorbance recorded by 

using the spectrophotometer at (500) nm [21]. 

Estimation of Creatinine level in the 

Serum  

To estimate this index, the kits were 

equipped by Biolabo-France Company. Jaffe 

reaction was occurred according to the 

method of [25].the absorbance was (490) nm 

by using the spectrophotometer. 

Estimation of urea level in the serum  

In relation to serum urea level, the kits 

purchased from Biomerieux-France company 

, and according to the method of [21] the 

absorbance was recorded by the 

spectrophotometer at (550)nm.  

The Histological Study 

Preparation of the histological sections for 

liver, right and left kidneys was according to 

the methods described by [26]. 

Lastly, the statistical analysis of the present 

study was depended upon the method of [27] 

by  

The Statistical Analysis 

using the Statistical Package Social Sciences 

(SPSS) , version [21], and Analysis of 

Variance (ANOVA) , then the Least 

Significant Difference at (P<0.05) level. 

Results  

Effect of Nandrolone Decanoate on the 

Body Weight 

According to the results of present study , the 

weight gain of the group that treated with 

the doping for one month was 13.30 ± 2.24 , 

and the group injected with Nandrolone 

deaconate(ND)for two months was 56.40 ± 

6.52 , while the group that received(ND) for 

three months was 71.40 ± 8.33 compared to 

the control groups as shown in Table (1) 

 
Table 1: Effect of injection periods with Nandrolone decanoate doping (ND) on the body weight       

Weight gain/g Sample numbers Treatments 

6     ± 0.31    a 5 1-The first control group 

8.80  ± 0.77    a 5 2-The second control group 

12.60± 1.28    a 5 3-The third control group 

13.30± 2.24   ab 5 4-The group that treated with Nandrolone decanoate for 

one month 

56.40  ± 6.52   c 5 5- The group that treated with Nandrolone decanoate for 

two months 

71.40  ± 8.33   d 5 6- The group that treated with 

Nandrolone decanoate for three months 

LSD=14.545 

The same letters represent, no significant differences between means at (P<0.05) level. 

The different letters indicate to the significant differences between means at (P<0.05) level. 

 

Concerning the relative weights of liver , 

right kidney ,and left kidney, AST,ALT,ALP 

effectiveness ,levels of total bilirubin ,total 

protein, albumin ,total cholesterol, 

triglycerides, creatinine and urea were 

showed a significant increase (P<0.05) when 

the groups that administered with 

Nandrolone decanoate for (one , two and 

three) months compared with the control 

groups , Tables (2,3,4,5,6,7,8,9,10,11,12,13 

and 14) respectively. Furthermore, notable 

differences (P<0.05) were observed in those 

parameters when the periods of treatment 

with the Nandrolone decanoate doping have 

compared with each other. 

 
 

Table 2: Effect of injection periods with Nandrolone decanoate doping (ND) on the relative weight of liver     

Liver weight/mg-100g of body weight Sample 

numbers 

Treatments 

8.06 ± 0.27    a 5 1-The first control group 

8.30  ± 0.14   a 5 2-The second control group 

8.95 ± 0.18    a 5 3-The third control group 

10.18  ± 0.5   b 5 4-The group that treated with Nandrolone decanoate for 

one month 

14.86  ± 0.16 c 

 

5 5- The group that treated with Nandrolone decanoate for 

two months 

19.30  ± 0.29 d 

 

5 6- The group that treated with Nandrolone decanoate for 

three months 

LSD=0.950 
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Table 3: Effect of injection periods with Nandrolone decanoate doping (ND) on the relative weight of right kidney    

Right kidney weight /mg-100g of body 

weight 

Sample 

numbers 

Treatments 

0.71  ± 0.05  a 5 1-The first control group 

0.73  ± 0.03  a 5 2-The second control group 

0.74  ± 0.01  a 5 3-The third control group 

0.98  ± 0.13  b 5 4-The group that treated with Nandrolone decanoate 

for one month 

1.55  ± 0.11  c 5 5- The group that treated with Nandrolone ddecanoate 

for two months 

2.03  ± 0.08  d 5 6- The group that treated with Nandrolone decanoate 

for three months 

LSD= 0.216 

 
Table 4: Effect of injection periods with Nandrolone decanoate doping (ND) on the relative weight of left kidney      

Left kidney weight/mg-100g of 

bodyweight 

Sample numbers Treatments 

0.78  ±  0.06 a 5 1-The first control group 

0.79  ± 0.04  a 5 2-The second control group 

0.85  ± 0.23  a 5 3-The third control group 

1.10  ± 0.14  b 5 4-The group that treated with Nandrolone decanoate 

for one month 

1.60  ± 0.15  c 5 5- The group that treated with Nandrolone 

decanoate for two months 

2.13  ± 0.10  d 5 6- The group that treated with Nandrolone 

decanoate for three months 

LSD= 0.235 

 
Table 5: Effect of injection periods with Nandrolone decanoate doping (ND) on the AST activity       

AST activity (unit/L) Sample numbers        Treatments  

         33.40 ± 1.32    a          5 1-The first control group  

         32.40  ± 1.53   a          5  2-The second control group   

         32.92  ± 1.47   a          5 3-The third control group  

         65.20  ± 1.93   b          5 4-The group that treated with Nandrolone decanoate for 

one month     

         110.60  ± 3.57 c          5 5- The group that treated with Nandrolone decanoate for 

two months     
         146.80  ± 3.15 d          5 6- The group that treated with Nandrolone decanoate for 

three months     
   LSD=7.618             

 
Table 6: Effect of injection periods with Nandrolone decanoate doping (ND) on the ALT activity       

ALT activity (unit/L) Sample numbers Treatments 

43.48 ± 1.26   a 5 1-The first control group 

41.60  ± 1.05  a 5 2-The second control group 

42.46  ± 1.89  a 5 3-The third control group 

79.40  ± 0.97  b 5 4-The group that treated with Nandrolone decanoate for 

one month 

123.60  ± 2.92 c 5 5- The group that treated with Nandrolone decanoate for 

two months 

162.60  ± 3.32 d 5 6- The group that treated with Nandrolone decanoate for 

three months 

LSD=6.905 

 
Table 7: Effect of injection periods with Nandrolone decanoate doping (ND) on the ALP activity  

ALP activity (unit/L)  Sample numbers        Treatments  

       146.28 ± 8.15    a          5 1-The first control group  

       144.20  ± 5.98   a          5  2-The second control group   

       148.20  ± 7.14   a          5 3-The third control group  

       235.48 ± 10.11  b          5 4-The group that treated with Nandrolone decanoate for 

one month     

       343.20  ± 9.21   c          5 5- The group that treated with Nandrolone decanoate for 

two months     

       440.20  ± 13.04 d          5 6- The group that treated with Nandrolone decanoate for 

three months     

   LSD=86.76  

 
Table 8: Effect of injection periods with Nandrolone decanoate doping (ND) on the total bilirubin level   

Total bilirubin level mg/dL Sample numbers Treatments 

0.60 ± 0.04   a 5 1-The first control group 

0.52 ± 0.07   a 5 2-The second control group 

0.48 ± 0.05   a 5 3-The third control group 

0.94 ± 0.08   b 5 4-The group that treated with Nandrolone decanoate 

for one month 

1.36 ± 0.44   c 5 5- The group that treated with Nandrolone decanoate 
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for two months 

1.81 ± 0.15   d 5 6- The group that treated with Nandrolone decanoate 

for three months 

LSD=0.184 

 
Table 9: Effect of injection periods with Nandrolone decanoate doping (ND) on the total protein level 

Total protein level mg/dL Sample numbers Treatments 

6.34 ± 0.16  a 5 1-The first control group 

6.36± 0.12   a 5 2-The second control group 

6.42  ± 0.26 a 5 3-The third control group 

7.04  ± 0.13 b 5 4-The group that treated with Nandrolone decanoate 

for one month 

7.74 ± 0.33  c 5 5- The group that treated with Nandrolone decanoate 

for two months 

8.62 ± 0.15  d 5 6- The group that treated with Nandrolone decanoate 

for three months 

LSD=0.479 

 
Table 10: Effect of injection periods with Nandrolone decanoate doping (ND) on the albumin level  

Albumin level mg/dL Sample numbers Treatments 

2.50 ± 0.11  a 5 1-The first control group 

2.52  ± 0.15 a 5 2-The second control group 

2.56 ± 0.06  a 5 3-The third control group 

3.04 ± 0.18  b 5 4-The group that treated with Nandrolone decanoate for 

one month 

3.62 ± 0.24  c 5 5- The group that treated with Nandrolone decanoate for 

two months 

4.46 ± 0.12  d 5 6- The group that treated with Nandrolone decanoate for 

three months 

LSD=0.442 

 
Table 11: Effect of injection periods with Nandrolone decanoate doping (ND) on the total cholesterol level   

Total cholesterol level mg/dL Sample numbers Treatments 

88.80 ± 1.24    a 5 1-The first control group 

93.03  ± 1.84   b 5 2-The second control group 

103.40  ± 1.40 b 5 3-The third control group 

137.60 ± 3.28  c 5 4-The group that treated with Nandrolone decanoate 

for one month 

170.40 ± 9.19  d 5 5- the group that treated with Nandrolone decanoate 

for two months 

245.80 ± 7.37   e 5 6- The group that treated with Nandrolone decanoate 

for three months 

LSD=16.653 

 
Table 12: Effect of injection periods with Nandrolone decanoate doping (ND) on the triglycerides level  

Triglycerides level mg/dL  Sample numbers        Treatments  

       60.76 ± 6.51   a         5 1-The first control group  

       68.89 ± 5.2     a          5  2-The second control group   

       73.11  ± 0.01  a         5 3-The third control group  

       106.40 ± 2.50 c         5 4-The group that treated with Nandrolone decanoate for 

one month     

       138.20 ± 3.96 d           5 5- The group that treated with Nandrolone decanoate for 

two months     

       159.40 ± 4.04 e         5 6- The group that treated with Nandrolone decanoate for 

three months     

   LSD=13.828  

 
Table 13: Effect of injection periods with Nandrolone decanoate doping (ND) on the creatinine level  

Creatinine level mg/dL  Sample numbers        Treatments  

        0.28± 0.03   a          5 1-The first control group  

        0.19± 0.005 a          5  2-The second control group   

        0.25± 0.013 a          5 3-The third control group  

        0.58± 0.03   b          5 4-The group that treated with Nandrolone decanoate for 

one month     

        1.02± 0.086 c          5 5- The group that treated with Nandrolone decanoate for 

two months     

        1.53± 0.089 d          5 6- The group that treated with Nandrolone decanoate for 

three months     

   LSD=0.178  

 
Table 14: Effect of injection periods with Nandrolone decanoate doping (ND) on the urea level  

Urea level  mg/dL Sample numbers        Treatments  

        16.40± 1.15   a            5   1-The first control group  

`       14.54± 4.73   a          5  2-The second control group   
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        20.30± 3.66   a         5 3-The third control group  

        32.80± 2.17   b           5 4-The group that treated with Nandrolone decanoate for 

one month     

        48.33 ± 0.70  c          5 5- The group that treated with Nandrolone decanoate for 

two months     

        63.98± 4.61   d         5 6- the group that treated with Nandrolone decanoate for 

three months     

   LSD=10.634  

Histological Examination of Liver and Kidney Sections at Rat Males 

Figure 1: Section in the liver at control group: normal hepatocytes (A) binucleated hepatocytes (B) .Staining 

hematoxylin-eosin (400X) 

 

 
Figure 2: Section in the liver at group that injected with Nandrolone decanoate(ND) for one month: dilatation of 

hepatic sinusoids(A) necrosis of some hepatocytes(B). Staining hematoxylin-eosin (400X)     

 

 
Figure 3: section in the liver at group that injected with (ND) for two months: dilatation of liver lobule central vein 

(A) necrosis of some hepatocytes(B) disarrangement of hepatic strands(C). Staining hematoxylin-eosin (400X) 
 

 
Figure 4: Section in the liver at group that injected with(ND)for three months: dilatation of liver lobule central vein 

with hemorrhage(A)hemorrhage within  the hepatocyte(B)cytoplasmic vacuolation of hepatocytes due to fatty 
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degeneration(C)severe infiltration of inflammatory cells around the central vein(D). Staining hematoxylin-eosin 

(400X) 

 

 
Figure 5: section in the liver at group that injected with (ND) for three months: severe destruction of liver 

lobule central vein (A) hemorrhage within the interstitial tissue of hepatocytes(B) Staining hematoxylin-eosin 

(400X)  

 

 
 

 
Figure 8: Section in the kidney cortex at group that injected with(ND)for one month: hypertrophy of renal 

glomeruli(A)degeneration of renal glomerulus squamous epithelial cells(B)necrosis of renal glomerulus squamous 

epithelial cells(C).Staining hematoxylin-eosin(400X)             

 
Figure 9: Section in the kidney cortex at group that injected with (ND)for two  months: increase of Bowman's space 

(A)hemorrhage within the interstitial tissue of cortex(B). Staining hematoxylin-eosin (400X) 
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Figure 10: Section in the kidney cortex at group that injected with (ND) for three months: hypertrophy of renal 

glomerulus (A) edema and severe hemorrhage within the interstitial tissue of cortex (B). Staining hematoxylin-

eosin (400X) 

 

 
Figure 11: Section in the kidney cortex at group that injected with (ND) for three months: hemorrhage in the renal 

glomerulus(A)hemorrhage in the proximal convoluted tubules (B).Staining hematoxylin-eosin(400X) 

 

 
Figure 12: Section in the kidney medulla at group that injected with(ND)for one month:  severe hemorrhage within 

the interstitial tissue of kidney medulla(A)dissociation of simple cuboidal cells lining of renal tubules from the 

basement membrane(B).Staining hematoxylin-eosin(400X) 

 

 
Figure 13: Section in the kidney medulla at group that injected with(ND)for two months: dissociation of simple 

cuboidal cells lining of renal tubules from the basement membrane,  and aggregation of red blood corpuscles within 

the renal tubules(A) severe hemorrhage in the renal tubules(B) ,and within the interstitial tissue of 

medulla(C).Staining hematoxylin-eosin (400X) 
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Figure14: Section in the kidney medulla at group that injected with(ND)for three months: stricture of some renal 

tubules diameters(A) severe hemorrhage within the interstitial tissue of medulla(B)appearance of red blood 

corpuscles in the renal tubules(C).Staining hematoxylin-eosin (400X) 

 

Discussion 

Effect of Nandrolone Decanoate on the 

Body Weight 

The results of the current study indicated 

that there is a significant increase in the  

 

body weight for the groups that treated with 

Nandrolone Decanoate when compared with 

the non-treated, control groups. The results, 

however, concurred with many previous ones. 

[1,28,29]. The increase in the body weight 

may have happened due to the rise in the 

consumption of food and water by the 

animals that treated with Nandrolone 

Decanoate, and the effect of the testosterone 

which may be worked as a stimulator for the 

protein bio-manufacturing and improved the 

muscles by increasing the bio-mass of the 

different body tissues, which, in turn, causes 

an apparent increase in the body weight, as 

was confirmed by[30].  

 

Some studies explained the increase in body 

weight of both males and females, compared 

to the control group, to the obvious increment 

in the rate of food and water consumption of 

the test groups that injected with Nandrolone 

Decanoate. However, this increase in food 

and water consumption may be due to the 

fact that the Nandrolone decanoate has 

altered the metabolism in the skeletal 

muscles. [31,32,33]. Other studies noted that 

the groups treated with AAS have altered the 

protein formation process in general, as well 

as the type of fibers that forms the muscular 

cells; therefore, it has resulted in an increase 

in the body weight of the albino rats [34]. In 

addition, [35] have mentioned, treating HIV 

patients with Nandrolone decanoate may 

increase the mass of the depleted body. In  

 

 

 

another study, it was noticed that treating 

albino rats with Nandrolone decanoate  for 

eight weeks have resulted in a raise in the 

body weight of the rats as well as a change in 

the glucose and fat metabolism in general 

[19]. This increment may be referred to the 

fact that injecting the males with Nandrolone 

decanoate have affected the hunger and 

satiety centers that are located in the 

hypothalamus area, which have resulted in a 

rise in the total consumption rate of food and 

water for the treated rats, and ultimately, an 

increase in body weight.  

 

It is possible that this rise in the body weight 

is due to the change in the thyroid activity 

rate caused by the Nandrolone decanoate, 

which in turn have caused an increment  in 

the rate of food and water consumption 

resulting in an increase in the body weight. 

[36] have postulated that the weight of the 

thyroid increased when treating the albino 

rats with Nandrolone decanoate  for eight 

consecutive months and a decrease in the 

levels of TSH .[37] have mentioned that 

treating the rats with Nandrolone decanoate  

for eight months have affected the blood 

pressure, the fat features as well as the 

hepatic functions for bodybuilders, in 

addition, there was an increase in body mass, 

systolic blood pressure, a decrease in the 

levels  of high density lipoproteins  and 

cholesterol, with no changes to the hepatic 

amine group  transporting enzymes.  

 

Many studies [38, 14, 39] have proved that 

using Nandrolone decanoate  as a treatment 

or therapy helps reviving body weight for the 

HIV patients as well as dialysis patients. The 
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increment in the body weight may be due to 

the observable increase in the levels of total 

cholesterol and triglycerides which were both 

recorded in the current study, as well as 

many studies have confirmed that the 

increase in the body mass and weight for the 

treated groups is referred to the significant 

rise in the levels of free fats [38,40].The 

increase in body weight of the treated groups 

perhaps due to a significant raise in the main 

metabolism rate, which also resulted in an 

increment in the bio-manufacturing 

processes of proteins, enzymes, and metabolic 

activities of all body cells. Some references 

have indicated that injecting testosterone 

results in a 15% increase of main metabolism 

process [30].  

 

It is also probable that some of this body 

weight increment is due to the notable 

increase in the relative weight of some 

organs like liver and kidneys (Both left and 

right) which were documented in the present 

study. Finally, the increase of body weight of 

the injected rats with Nandrolone decanoate 

may have occurred because these types of 

steroid affect the activity of the adrenal 

gland. Contrast to all that preceded both of 

[41] and [42] have noticed that body weight 

decreased when the injecting process was 

accompanied with extra exercises. 

Effect of Nandrolone Decanoate on the 

Relative Weight of Liver  

The results of the current study showed a 

significant increase in the relative weight of 

the liver for the groups that treated with 

Nandrolone Decanoate compared to the 

control groups. This result was incompatible 

with other studies [1, 43] that found the 

group treated with Nandrolone decanoate did 

not have any changes in the weights of  

spleen, liver, adrenal gland, seminal vesicles 

as well as testes , but rather having a 

negative effect on liver functions.  

 

This may be referred to the patho-histological 

changes in liver that were recorded 

throughout the study. Some studies have 

pointed that injecting smaller doses of 

Nandrolone decanoate caused congestion in 

the hepatic tissue as well as a remarkable 

increment in the weight of the organ. 

However, higher doses of the Nandrolone 

decanoate caused a decrease in the liver 

weight, fibrosis, increment in collagen 

content of the parenchyma tissue at the 

treated rats [29, 44].  In another study, the 

increase in liver weight of the male rats that 

treated with Nandrolone decanoate 

fluctuated between 19 to 36% by means of 

bio-stimulation of the mentioned steroid [45]. 

It is possible that this rise in liver weight 

may have attributed to the significant 

increase in the levels of total cholesterol, 

triglycerides, total protein, albumin, and 

effectiveness of the hepatic enzymes that 

were documented in this study. That however 

may have led to a significant increment in 

liver activity which also led, in turn to a rise 

in liver mass and ultimately a notable 

increase in liver weight, since it is the organ 

responsible for regulation of the total 

cholesterol and triglycerides levels in the 

body, as well as its activity in the 

manufacturing of all kinds of protein 

particles [30].  

 

Finally, this increment in the liver weight 

may be due to the significant increase in urea 

and creatinine levels that were documented 

in this study, because the main function of 

the hepatic tissues is to rid the body from the 

toxic materials among which are the 

metabolic products that are pointed out 

through converting them to less toxic 

secondary compounds and extruded it out of 

the body. Therefore, the observable raise in 

these standards may have caused organ 

enlargement and subsequent increase in the 

liver weight. 

Effect of Nandrolone Decanoate on the 

Relative Weight of Kidneys  

The results of the current study have 

indicated an increment in the weight of the 

kidneys for the groups treated with 

Nandrolone decanoate when compared with 

the control groups, this study have agreed 

with other similar studies of [29] and [46] 

who found that the weight of both kidneys as 

well as their diameter have significantly 

increased as a result of being treated with 

Nandrolone decanoate for eight weeks. 

According to them, this increase was due to 

the congestion of the renal tissues. Other 

studies have noted that the kidney weight 

has increased by 30% when animals were 

treated with Nandrolone decanoate for eight 

weeks. [47,48]. 

 

 It is possible that the raise  in the kidney 

weight has happened because of the patho-

histological alterations that are diagnosed in 

the renal tissues among which are the 

hypertrophy  of the renal glomeruli , the 
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appearance of edema with a dense 

accumulation of red blood corpuscles  within 

the interstitial tissue of the cortex and  

increase of Bowman's space, in addition to 

bleeding in the convoluted tubules, as well as 

the detachment of simple cuboidal cells lining 

of renal tubules from the basement 

membranes, and other negative effects due to 

use of this type of doping . 

Effect of Nandrolone Decanoate on the 

AST, ALT and ALP Enzymes Activity in 

Serum                       

The results of the current study indicated a 

significant increase in the effectiveness of 

hepatic enzymes such as ALP, ALT, and AST 

for the groups that treated with Nandrolone 

decanoate as compared with the control 

groups, which in turn, agrees with other 

studies [1,44]. 

 

The increment in the effectiveness of these 

enzymes may be due to the pathological 

influences of Nandrolone decanoate on the 

hepatic tissues for the males injected with 

this type of stimulant which caused an 

increase in liver size and its color was 

changed. It is possible that, these enzymes 

were liberated from the cytoplasm of the cells 

to the blood stream because of the hepatic 

cells necrosis, enlargement, and the torn of 

plasma membranes that surrounding them. 

The present study recorded numerous 

variations in the hepatic tissues, among 

which are necrosis, bleeding, dilatation in the 

hepatic sinusoids of the liver, cytoplasmic 

vacuolation of hepatocytes due to the fatty 

degeneration, severe invasion of 

inflammatory cells were accumulated around 

the central vein, serious damage to the 

central vein of liver lobule, in addition to 

some bleeding veins.  

 

Another study have illustrated that the 

assessment of transferable enzymes 

effectiveness of amino group is considered the 

most sensitive to determine the toxic effects 

of the hepatic tissues [49,1] added that the 

increase in the levels of those enzymes (AST, 

ALT and ALP)  as a result of injecting 

Nandrolone decanoate lead to hepatic 

toxicity. Later study indicated that the 

treatment with anabolic androgenic steroids 

(AAS) for long time raises the effectiveness of 

these hepatic enzymes and increasing the 

chances of getting deadly liver bags (abscess), 

in addition to other histological and 

pathological hepatic alterations, as well as 

liver cancer [50,51] Have proposed that the 

continuation to use AAS for longer periods 

stimulates the significant increase in the 

activity of hydrolysis enzymes, which exist in 

the hepatic tissue lysosomes. Another study 

added that Nandrolone decanoate is 

considered the most powerful stimulant in 

altering the effectiveness of some enzymes, 

among which is glutathione transferase 

enzyme in the hepatic tissues, the group that 

treated with the normal dose of Nandrolone 

decanoate revealed an increase in the activity 

of two hepatic enzymes, which were ALT and 

AST in the male rates [1,52]. 

 

In addition to what have 

preceded,[33]confirmed that the effectiveness 

of AST has  significantly increased in both 

male and female rats were treated with 

Nandrolone decanoate as compared with the 

control groups. However, the effectiveness of 

ALT enzyme had no changes at all when 

comparing the treated group with the control 

groups. It is also worth mentioning that ALP 

is considered one of the most sensitive 

hepatic enzymes for any type of hepatic 

injury or damage, it is released in large 

amounts to the blood stream when the 

hepatic tissue suffers any oxidative stress 

[53]. Therefore, the registered increment in 

the effectiveness of this enzyme throughout 

the current study indicates that the 

Nandrolone decanoate doping has severely 

affected the hepatic tissues to the extent that 

it was liberated to the blood directly from the 

cells. 

5-Effect of Nandrolone decanoate on the 

total bilirubin, total protein and 

albumin levels                                                                     

The levels of total bilirubin, total protein, and 

albumin for the groups that treated with 

Nandrolone decanoate were showed a 

significant increment compared to those of 

the control groups, these data are different 

from a study by (54), who indicated that 

treating rats with Nandrolone decanoate for 

six weeks did not appear any noticeable 

change in the level of albumin at serum. It 

was also in agreement with [1], which 

revealed that treating rats with Nandrolone 

decanoate for five weeks have actually caused 

notable decrease in the total protein and total 

bilirubin levels.  

 

On the other hand, it agreed with other 

study, which confirmed that treating rats 

with Nandrolone decanoate for eight weeks 
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resulted in a remarkable increase in the 

bilirubin levels at the serum [29]. The results 

may have explained to the patho-histological 

effects of the Nandrolone decanoate on the 

hepatic tissues, that resulted in damaging 

the plasma membranes of the hepatocytes via 

lipid peroxidation, which also increased the 

production rate of reactive oxygen species, 

especially hydroxyl radical, hydrogen 

peroxide, the radical anion of superoxide , 

and other kinds of the toxic free radicals , all 

of which may have contributed to the damage 

inflected on the high-sensitivity particles 

such as carbohydrates, proteins, fats, and the 

DNA bases.  

 

The toxicity may have also included the other 

cellular components of the hepatic tissues, 

which have increased the bilirubin levels in 

blood. The increment in the levels of those 

indicators, may also be due to the internal or 

external blockages  in the bile ducts of the 

liver because of the pathological influences of 

the steroid was used in the current study, 

that negatively affected the significant 

increase in bilirubin levels. Many studies 

have confirmed that bilirubin level in the 

serum is considered an important marker to 

the diagnoses and detection of obstructive 

jaundice in the liver [55,56]. In addition to 

what preceded, the increase in the bilirubin 

levels may be referred to the deteriorative 

effects of the Nandrolone decanoate on the 

membranes of red blood corpuscles for it may 

have caused necrosis in the membranes of 

these cells which have also resulted in a rise 

in the levels of bilirubin in the blood stream. 

Concerning the significant increment in the 

total protein levels at the serum for the 

groups treated with Nandrolone decanoate, it 

may be caused by the positive stimulation of 

this kind of steroid to increase the biological 

synthesis of protein particles and rise their 

levels in the serum subsequently.  

 

This, however, resulted in a notable increase 

in the levels of total protein in the non-

muscular tissues, which was also indicated 

by [30].This raise may also be a result of the 

noticeable increment in the albumin level at 

the serum for the male rats that treated with 

Nandrolone decanoate, which was 

documented in this study, and since the 

latter is the most abundant in the plasma 

[30], its significant increase in the serum 

may trigger or cause another remarkable rise 

in the total protein levels.  

 

Lastly, the notable increase in the total 

protein and albumin levels at the serum, 

perhaps due to the histological and 

pathological alterations caused by 

Nandrolone decanoate which, in turn, causes 

partial or total necrosis of the tissue contents 

and subsequent egression all of these 

components to the blood stream, including 

proteins, and increasing their levels there as 

well. 

Effect of Nandrolone Decanoate on the 

Total Cholesterol and Triglycerides 

Levels 

 With respect to the significant increment in 

the levels of total cholesterol and 

triglycerides at the male rats treated with 

Nandrolone decanoate compared to the 

control groups, was concordant with the 

study of [57], who  confirmed that the 

treatment with testosterone or anabolic 

steroids are closely associated with the 

increased risk of high blood pressure, adverse 

changes in the lipid  profiles, coronary heart 

diseases, heart failure, various blood thrombi 

and myocardial infarction, which can lead to 

sudden death . As such, the study also agreed 

with several other studies which noticed that 

the treatment with Nandrolone Decanoate 

significantly increases the levels of total 

cholesterol and triglycerides [1,28,54].  

 

The rise in the levels of these standards is 

likely to be due to the anabolic impacts of the 

type of doping that used in the current study, 

which may have notably increased the rate of 

bio-processing of total cholesterol and 

triglycerides through its direct effects on the 

hepatic tissues, which are the primary 

precursor to the synthesis of these molecules, 

this would cause high serum levels. The raise 

in total cholesterol levels may be attributed 

mainly to increased levels of low-density 

lipoproteins under the detrimental influences 

of Nandrolone decanoate  stimulant, as 

confirmed by some studies [54], which 

indicated that the treatment of male rats 

with Nandrolone decanoate significantly 

increases the levels of low-density 

lipoproteins and, conversely, decreases the 

levels of high-density lipoproteins by 

inducing or stimulating the vital 

effectiveness of the enzyme responsible for 

the catabolism of high-density lipoproteins 

molecules (HDL-catabolizing enzyme), it is 

the same for the hepatic enzyme that 

analyzes the triglycerides (Hepatic  
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triglyceride lipase   HTGL). It is worth 

mentioning that the type of doping was used 

in the current study is one of the least 

effective stimulants to metabolize to estrogen 

than testosterone, so it has a high 

effectiveness in stimulating the hepatic 

enzyme that analyzes the triglycerides 

(HTGL) [54], which may lead to appearance 

of the bad physiological actions of 

testosterone on the features of high-density 

lipoproteins in contrast to low-density 

lipoproteins, resulting in a significant 

increase in levels of total cholesterol and 

triglycerides.  Contrary, some studies have 

been noticed that people who are taking 

anabolic androgenic steroids (AAS) with 

workout have shown a remarkable reduction 

in the levels of low-density lipoproteins, total 

cholesterol, high-density lipoproteins and 

triglycerides [58]. A subsequent study also 

found that Nandrolone decanoate treatment 

for 14 weeks did not significantly change the 

total cholesterol and triglyceride levels in the 

blood (33) 

Effect of Nandrolone Decanoate on the 

Creatinine and Urea Levels 

 The results of the present study showed a 

noticeable increase in the levels of creatinine 

and urea at the Nandrolone decanoate 

treated groups compared to the control 

groups. This finding agrees with many other 

studies [29,48]. 

 The result of the current study may be 

explained to the negative effects of 

Nandrolone decanoate on the renal tissues, it 

is diagnosed by enlargement or hypertrophy 

of some renal glomeruli, increasing in the 

Bowman's space, hemorrhage in the renal 

glomeruli and interstitial tissue of cortex. 

Also, degeneration and necrosis of squamous 

epithelial cells of some renal glomeruli, which 

causes increased levels of creatinine and urea 

in the blood for a decrease in the removal 

rate of these high toxic particles (reduction in 

the rate of the glomerular filtration  process).  

 

Those standards are important indicators 

used in the clinical diagnosis to assess the 

degree of renal failure [30]. The increment of 

creatinine levels in serum of male rats that 

treated with Nandrolone decanoate is 

possibly due to an ulceration in the internal 

tissues of the kidney, shrinkage of mesangial 

cells of renal glomerulus, reduction of renal 

perfusion rate, or blockage in the lower 

urinary tract because the effect of various 

types of harmful free radicals that may have 

increased their production rate due to the 

negative influences of the doping. Or it may 

explain the rise in the level of creatinine to a 

decrease in the rate of kidney excretion as a 

result of the occurrence of blockages in the 

renal tubules due to the death of some simple 

cuboidal cells lining of renal tubules as well 

as egression of their cytoplasmic and nuclear 

contents which fall into the cavities of those 

tubules, causing the loss of ability to filter.  

 

So, creatinine is a metabolically product that 

it is mainly excreted  by the kidney through 

the glomerular filtration process and the loss 

of contact between the podocytes and the 

basement membranes of the renal glomeruli 

caused a defect or disorder in the blood 

filtration. In addition, the tubular necrosis 

also leads to notable increase in the 

creatinine levels [59], it is worth mentioning 

that tubular necrosis has been diagnosed in 

some sections of renal tissues which were 

belonging to male rats that injected with 

Nandrolone decanoate. As for the urea 

molecules, it is the final metabolic product of 

the protein break, so its level rises 

significantly when there is a decrease or 

reduction in the rate of glomerular filtration 

process and also when the renal tissues are 

injured or damaged, so the high levels of 

creatinine and urea in the blood are the most 

important clinical indices of renal failure 

[60].  

Effect of Nanadrolone decanoate on the 

liver and kidneys tissues        

The histological examination of male rats 

injected with Nandrolone decanoate revealed 

several histological changes when compared 

with the control groups.  

 

These data are similar to a finding by [61], 

which indicated that the treatment with 

Nandrolone decanoate, whether it is for a 

long or short time caused many pathological 

alterations in the  hepatic tissues, including 

an increase in the organ weight, size of 

hepatocytes, infiltration of multi-nucleated 

leukocytes, congestion in the interstitial 

tissue of binucleated hepatic cells, as well as 

congestion in the blood vessels and ducts due 

to an inflammatory response with 

intrahepatocytes fat deposition.  

 

Other studies have stated that Nandrolone 

decanoate doping revealed numerous 

hepatotoxic effects comprising, increased 

collagen deposition in the parenchyma tissue 
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of the liver, expansion or dilatation of the 

central vein of the liver lobules and portal 

space (29,44,62).  

 

In relation with the pathological variations of 

the right and left kidneys for Nandrolone 

decanoate treated male rats were consistent 

with the findings of many other studies 

(10,63), who pointed to the scleroglomerulus, 

emergence of edema in other renal glomeruli 

, as well as occurrence of the tubular 

degeneration and multiple foci of blood 

congestion within  the renal tissues. Other 

studies have noted that the treatment of 

male rats with another type of testosterone, a 

testosterone undecanoate (TU) caused 

degeneration in the renal tissues by 25% (29, 

64,65). With regard to the patho-histological 

influences on both liver and kidneys of 

animals that injected with Nandrolone 

decanoate are likely to account for the 

adverse effects of different detrimental free 

radicals, which may have increased their 

formation rate by this type of stimulant that 

caused various damages to the cellular 

components of the hepatic and renal tissues 

from the plasma membranes to the nuclear 

contents for these tissues. 

Conclusion 

 The injection of commonly used doping 

Nandrolone decanoate (ND) caused 

increase in the body weight, which may 

have resulted from the increment in levels 

of total cholesterol and triglycerides. 

Moreover, another possible reason is the 

increase in the relative weights of some 

organs such as liver and kidneys due to 

many of pathological changes in the 

cellular components of the tissues of those 

organs.  

 The treatment with the doping for all study 

periods (one, two and three months) 

showed negative effects on the liver and 

kidney functions through the significant 

increase in the effectiveness of hepatic 

enzymes, total bilirubin, creatinine and 

urea levels. 

 The microscopic examination of the liver 

and kidney sections, concluded that the 

continuation of the injection process of male 

rats with (ND) for all periods has caused 

adverse histological alterations in the 

tissues of the organs (liver, right and left 

kidneys) .  

Recommendations 

 Conducting further studies of other types of 

doping to diagnose the side effects 

associated with their use on the body 

weight and relative weights of some organs, 

as well as the physiological and biochemical 

criteria of  the blood .  

 Studying the detrimental effects of (ND)on 

the body weight and blood parameters at 

female rats to compare the results with the 

findings of the current study and determine 

which sex is more affected by this type of 

stimulant . 

 Determining the pathological changes 

caused by the (ND) on the efficiency of the 

male reproductive system by studying its 

effects on the weights of sex accessory 

glands and some fertility parameters.  

 Investigating the deteriorative impacts of 

over dose of (ND) on the body weight as 

well as the relative weights of some organs 

such as liver, kidney and various blood 

properties. 

 Testing the patho-histological changes that 

can be caused by (ND) in other organs such 

as spleen, lungs and pancreas, in addition 

to the immunological effects by measuring 

the levels of certain serum interleukins.  
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