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Abstract 
This study was designed by using twenty male rates (Rattus Rattus) and divided 

equally into two groups each one (10 animels). First group treated with mixing of Sustanon 

and sesam oil (5 mg/kg.b.wt) by injection i/m for 60 days, Second group treated with 1ml 

of sesam oil only i/m. Both groups vaccinated with BCG vaccine. At 30
th

, 60
th

 day animals 

respectively were sacrificed and lungs, liver, spleen, kidney and testes were taken for 

histopathology. mild lesions were seen in these organs during these periods in the sustanon 

treated group only. Good Immune response (humoral and cell mediated immunity) were 

found in both groups of rats at the end of first month and second months. Conclusion, mild 

pathological lesions together with good immune response in the sustanon treated group and 

in control- BCG group. 
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 التغيرات المرضية والمناعية المستحدثة في ذكور الجرذان المعاممة بالجرعة العلاجية لمسستانون
 خميل حسن زناد الجبوري واحمد بهبول مجهول

 جامعة بغدادكمية الطب البيطري/ 
 الخلاصة

بمييزي   بالعضييمةجييرذا  حتنييت  02 الأولييىمجمييوعتين  إلييى, قسييمت ميين الييذكور جييرذا   02 ىفييي دراسيية  ييممت عميي
بزيييت  بالعضييمةجييرذا  حتنييت  02والمجموعيية الثانييية  النبيياتي لالسسييتانون  مييا زيييت السمسيير كمييذي  بجرعيية الأنييدروجين
  02و 02بعييد ل. تييا ممنعييت المجمييوعتين بال BCG  الجمييد داخيي ميي  2.0بجرعيية  .(5mg/kg.b.wt) ميي  0السمسيير 

. لغيييرل الدراسييية ين, الطحيييا , الكميتيييين, والخ ييييتينيوميييا  مييين الحتييين قتميييت الحيوانيييات واخيييذت ا عضيييا  الكبيييد, الييير ت
 ةبالسسييتانون فييي تميير الفتييرات واسييتجاب ةالمحتونيي ةطفيفييف فييي كيي  ا عضييا  فييي المجموعيي المرضييية حيييض لحضييت افييات

بالساسيتانون  ةالمحتوني  يرانالف أعضيا فيي  ةتغيرات مرضيف طفيفي. نستنت  من الدراسة وجود كذلر ةوخمطي ةخموي ةمناعي
 ة.وخمطي ةخموي ةمناعي ةما استجاب

 .ذكور الجرذان ة،والمناعي ةالمرضي التجريع بالسستانون، التأثيرات الكممات المفتاحية:
Introduction 

Anabolic-androgenic steroids (AAss) are the subordinates of the male sex hormone 

testosterone that are been made by the living body (1). Actually these (AAs) medication for 

example sustanon, metandienone, stanozole and deca- Durabolin are exceedingly useful 

meds which act various clinical helpful uses like treatment of hypogonadism. (2) delay 

puberty (3), micropenis (4) and other diseases. To study the immunopathological effect of 

therapeutic doses of testosterone derivatives anabolic androgenic steroid (sustanon) on 

body organs liver, lungs, kidneys, spleen and testes. 
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Materials and Methods 
Therapeutic group of rats (20) were injected 1/M with 5 mg/kg.b.wt of sustanon. 

Sesam oil suspension weekly for 60 days. Other group control were injected with sesam oil 

1ml/i/m weekly for 60 days. At day 0, the animals in two groups were immunized with 0.1 

ml BCG vaccine 1/dermally. At 14
th

 day booster BCG vaccine in all animals had been 

given. At 27
th

 day, delayed type hypersensitivity skin test were done for half of animal 

groups and at 30
th

 day, passive haemagglutination test were done for the same half of 

sacrificed animal groups (5) and body organs were taken liver, lungs, spleen, kidneys and 

testis for histopathology study(6). Other half of two groups remaining were given BCG 

booster doses at 30
th

 and 44
th

 day. At 57
th

 day delayed type hypersensitivity skin test were 

done and at 60
th

 days passive haemagglutination test were done for all the animal sacrificed 

and body organs liver kidney, lungs, spleen and testis we taken for histopathological study.  

Result 
- Histopathological findings: Control group showed normal histological features in 

liver, kidney, lungs, spleen and testis. The therapeutic group showed mild degenerative 

changes and inflammatory cells infiltration. Liver: Showed dilation and congestion of 

central vein and sinusoids with vacuolar degeneration of hepatocytes and proliferation 

of kupffer cells at 30
th

 and 60
th

 days of sustanon treatment (Fig.1). Lungs: Showed mild 

interstitial thickening of alveolar wall giving feature of focal pneumonitis and 

emphysema, together with peribronchial lymphoid tissue hyperplasia with hypertrophy 

of pulmonary artery with narrowing their lumen due to vacuolation of their endothelial 

lining (Fig. 2) at 30
th

 and 60
th

 day of sustanon treatment. Kidneys: Showed mild cloudy 

swelling and mild renal casts in renal tubules and vacuolation of their epithelial lining at 

30
th

 and 60
th

 day of sustanon treatment (Fig.3). Spleen: Showed hyperplasia of white 

pulp and reticuloendothelial cell lining Red pulp at 30
th

 and 60
th

 days of sustanon 

treatment (Fig.4). Testes: Showed mild loss of spermatogenesis, mild edema in the 

interstitial tissue and mild depletion of leydig cells and mild vacuolar degeneration in 

the seminefrous tubules at 30
th

 and 60
th

 days of sustonon treatment (Fig.5). 
 

 
Fig. (1) Liver of male rat treated with sustanon 5 mg\ kg B.W. B.W.intramuscularly weekly alone (Tirty day 

period), shows  dilitation and congestion of central vein (black arrow) and sinosoidal dilitation (blue arrow), 

together with vacuolar degeneration of hepatocytes (geeen arrow); with proliferation of kupfferʼs cells (thin 

arrows), H&E stain. X20. 
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Fig. (2) lung of male rat treated with sustanon 5mg\ kg B.W. intramuscularly weeklyalone (sixty day period), 

shows emphysema with a mild interstitial thickening of alveolar tissue(white arrow), and  peribronchial 

lymphoid tissue hyperplasia (black arrow) with hypertrophy of pulmonary arteries and narrowing of their 

lumina due to vacuolation of their endothelial lining cells (blue arrow), H&E stain X20. 

 
Fig. (3) kidney of male rat treated with sustanon 5 mg\ kg B.W. intramuscularly weekly alone (sixty day 

period), shows cloudy swelling and vacuolation together with mild renal casts and dilatation of renal tubules 

(black arrow). H&E stain X20. 

 
Fig. (4) spleen of male rat treated with sustanon 5 mg\ kg B.W.intramuscularly weekly alone (sixty day 

period), shows marked hyperplasia of  lymphoid tissue of white pulp and reticuloindothelial lining red pulp. 

H&E stain X20. 
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Fig. (5)  testis of male rat treated with sustanon 20 mg\kg B.W. intramuscularly weekly alone (sixty day 

period), shows a mild loss of spermatogenesis (red arrow), vacuolar degeneration (blue arrow), with extensive 

interstitial edema and depletion of Leydig cells (black arrow) H&E stain X10. 

- Immunological findings: 

 Control group: showed extensive variation in the skin thickness differences after 24, 48 and 72 

hrs with the mean of 1.76±0.022, 2.03±0.036 and 1.91±0.031 respectively at 27
th
 day of 

sustanon treatment and at 57
th
 day of treatment skin thickness differences mean were 

1.87±0.021, 2.12±0.024 and 2.00±0.025 at 24, 48 and 72 hrs respectively (Table.1). Humoral 

immunity, showed high level of Abs at 30
th
 and 60

th
 days of sustanon treatment with a mean of 

83.20±9.776 and 108.80±9.776 respectively (Table. 2). 

 Therapeutic group: Showed moderate variation in skin thickness differences after 24, 
48 and 72 hrs with the mean of 1.71±0.031, 1.93±0.021 and 1.79±0.023 respectively at 
27

th
 day of sustanon treatment and at 57

th
 day the mean of skin thickness differences 

were 1.74±0.030, 1.96±0.033 and 1.83±0.033 at 24, 48 and 72 hr respectively (Table.1). 
Humoral immunity, This group showed high variation in elevation of antibodies level at 
30

th
 and 60

th
 day of inoculation of sustanon with the mean of 51.20±5.225 and 

102.40±10.54 respectively (Table. 2). 

Table (1) The mean values of the foot pad thickness of the rat (in mm) after 27 days 

and 57 days post the first inoculation 
Mean ±SE 

Group 
72hrs 48hrs 24hrs 0hrs 

1.91 ± 0.031A 
2.03 ± 

0.036D 

1.76 ± 

0.022C 

1.44 ± 

0.016A 
27 days period 

1
st
 group 

(control) 
2.00± 0.025D 

2.12± 

0.024D 

1.87± 

0.021C 

1.55±  

0.016A 
57 days period 

1.79± 0.023A 
1.93± 

0.021C 

1.71± 

0.031C 

1.46 ± 

0.016A 
27 days period 

2
nd

  group 

1.83± 0.033C 
1.96± 

0.033C 

1.74± 

0.030B 

1.55± 

0.016A 
57 days period 

The different letters in the vertical refer to significant differences while the similar letters refer to non-significant 

differences at (p≤0.05). 

Table (2) Mean values of antibodies titers in different groups immunized with BCG 

vaccine at day 30 and day 60 after first inoculation 
2

nd
 Group 1

st
 Group (control) Mean±SE 

51.20±5.225B 83.20±9.776B 30 days period 

102.40±10.541B 108.80±9.776B 60 days period 

The different letters  refer to significant differences at (p≤0.05). 
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Discussion 
The study revealed that high doses of sustanon caused significant lesions in the 

different organs while lower doses induced mild and simple lesions, this belonged to their  

oxidative stress (7) subsequently the targeted molecule becomes a free radical itself and 

initiates a cascade of events that ultimately lead to cellular damage in different organs like 

lungs, kidneys, liver, spleen and testes. A similar study (8) showed mild effect under low 

doses of sustanon caused mild degenerative changes in the liver due to toxic hypoxia and 

reflected injury to liver cells. A similar mild lesions were induced in testes such as edema at 

interstitial tissue and depletion of leydig cells together with vacuolation of seminefrous 

tubular epithelia were reported by (9) due to toxic hypoxia caused by suscanon therapy. 

Mild lesions were seen in kidneys such as vacuolar degeneration of renal tubules and renal 

casts which similarly reported by (10) due to toxic hypoxia and injury to the renal tubular 

epithelia. Lungs and spleen showed mild pathological lesions such as emphysema, mild 

pneumonitis and hyperplasia of white pulp and reticuloendothelial cells of red pulp of the 

spleen these lesions occurred as a result of oxidative stress inuced by sustanon treatment 

(11). Regarding immunological finding good immune response were seen in therapeutic 

dose group of sustanon comparable to control group, indicated that the therapeutic doses of 

sustanon induced good immune response (12). Comparable to the control group which 

received BCG vaccine only and the elevation of immune response detected by delayed 

hypersensitivity skin test in BCG control group and therapeutic group, a similar finding 

reported by (13) that the BCG a good immunostimulator enhanced the cellular immunity 

and (14) showed therapeutic sustanon doses induced immune response which is evident in 

this study a high level of antibodies detected in control (BCG) group alone comparable to 

therapeutic group with sustanon. A similar finding reported by (15) whom showed that the 

BCG induced good immune response comparable to therapeutic doses of sustanon which 

induced good level of immune response detected in this study, a similar observation were 

reported by (14). 

References 
1. Hoffman, J. R. & Ratamess, N. A. (2006). Medical issues associated with anabolic 

steroid use: are they exaggerated? J. Sports Sci. Med., 5: 182-193. 

2. Matsumoto, A. M. (1994). Hormonal therapy of male hypogonadism. Endocrine Metab. 

Clim. North Am., 23: 857-875. 

3. Ludwig, G. (1999). Micropenis and apparent micropenis- a diagnostic and therapeutic 

challenge. Endrology, 31: 27-30. 

4. Stephen-shalet, S. H. (2001). Testosterone deficiency and replacement. Horm. Res., 56: 

86 -92. 

5. Hudson, L. & Hay, F. (1980). Practical immunology. 3
rd

. ed., Blackwell scientific pub. 

Oxford, London. 

6. Luna, L. G. (1968). Manual of histological staining methods of the Armed forces 

Institute of pathology. 3
rd

. ed. McGraw-Hill Book company, New York. 

7. Aydilek, N.; Aksakai, M. & Karakileik, A. Z. (2004). Effect of testosterone and vitamin 

E on antioxidant system in rabbit testis. Androlgia, 36(5): 277-281. 

8. Gragera, R.; Sabrido, A.; Motano, F.; Jimenz, L.; Munz, E. & Mwgias, A. (1993). 

Ultrastructural changes induced by anabolic steroids in liver of trained rats. 

Histo-Histopath., 8: 449- 455. 



Al-Anbar J. Vet. Sci., Vol.: 10 No. (1), 2017                                   ISSN: 1999-6527 
 

57 

9. Feinbery, H. J.; Lumia, A. R. & McGinnis, M. Y. (1997). The effect of anabolic 

androgenic steroids on sexual behavior and reproductive tissues in male rats. 

Physiol. Behav., 62(1): 23-30. 

10. Modlinski, R. & Fields, K. (2006). The effect of anabolic steroids on gastrointestinal 

system, kidneys and adrenal glands. J. Curr. Sport Med. Rep., 5:104-109. 

11. Alonsa-Alvarez,  C.; Bertrand, S.; Faivre, B.; Chastei, O. & Sorci, G. (2007). 

Testosterone and oxidative stress: the oxidation handicap hypothesis 

Proceeding of Royal Society Biological Sciences, 274: 819-825. 

12. Olsen, N. J.; Viselli, S. M.; Fan, J. & Kovacs, W. J. (1998). Androgen accelerates 

thymocytes opoptosis. Endocrinol, 139: 748-752. 

13. Katoch, K. (1996). Immunotherapy of leprosy. Ind. J. Lepr., 68(4): 349-361. 

14. Olsen, N. J.; Watson, M. B.; Kovacs, W. J. (1991). Studies of Immunological function 

in mice with defective androgen action. Detection between alterations in 

Immune function due to hormonal insensitivity and alterations due other 

genetic factors.  Immunol. J. Jsbmb, 10: 217. 

15. Adamyan, R. T.; Hairapet, M. G. & Aremen, K. N. (2004). The use of tularaemic live 

vaccine in clinical oncology. Arech. Oncol., 12(1): 55-59. 

 


