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Abstract: The present study was designed to assess the effects of Nandrolone Decanoate (ND), Boldenone
Undecylenate (BOL) and combination of both (ND+BOL) on renal system of male rabbits. Thirty five adult
rabbits were divided into four groups. Group A served as control group and group B received 4.5mg/kg body
wt ND, group C 10mg/kg body wt received BOL and group D 14.5 mg/kg body wt received ND+BOL. Rabbits
were injected intramuscularly twice a week for a period of six weeks. ND, BOL and ND+BOL treatments had no
significant effects on body weight. Whereas Urea, Creatinine, Total Protein, Albumin, Globulin, Bilirubin and
Triglyceride concentrations had increased significantly (p < 0.05), While in contrast Cortisol concentration
significantly (p > 0.05) decreased in treated groups compared to control group. It is concluded that
administration of ND, BOL and ND+BOL exerts asignificant effect on the renal system of adult rabbits.
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INTRODUCTION the intake of animal meat that is exposed to Boldenone.

Anabolic androgenic steroids (AAS) are synthetic renal system and testes structure of adolescent animals.
derivatives  of  the  male  testosterone  hormone. These Tousson et al. [9] documented Chronic renal injury may
synthetic derivatives are used to increase weight, body occur by the Boldenone Undecylenate, which may
mass, provide power to compete and for the betterment of ultimately lead to a progressive renal failure. Whereas
physical appearance [1]. Hence prevalence of AAS is Nandrolone Decanoate (19-nortetosterone, 17-hydroxyest
much higher among young men compared to general r-4en3-one) has both anabolic and androgenic activities
population. Sportsmen, athletes and body builders [1,10]. It has significant effect on production of red blood
frequently use AAS to improve athletic performance [2, 3]. cells and prolongs their survival [11] in addition to this,
Over 60 different forms of AAS are easily available in Nandrolone Decanoate has numerous adverse effects
market, that are prescribed to patients suffering from including acne, abnormal liver function, virilization,
diseases like hypogonadism, cachexia associated with discomfort from intramuscular injection. Moreover it
HIV, cancer, burns, renal and hepatic failure and anaemia increase weight, triceps skinfold thickness, nitrogen
associated with leukaemia [4,5]. However, irrespective of balance, reduction of HDL cholesterol and it regularly
their medicinal use, illegal use of AAS has been cause an increase in LDL cholesterol and bone mineral
tremendously increased over the last few decades into a density [12,13]. 
widespread drug abuse and cosmetic purposes to Keeping in view the above discussion, it is evident
enhance appearance both in developing and developed that little studies are available on the effects of anabolic
countries [6,7]. steroids on renal system and other body organs of living

Boldenone (1-dehydro derivative of testosterone) has organisms [9]. In this perspective, the present study was
been banned due to its adverse effects on human body designed to assess the individual and combined effect of
[8]. It is directly intake to build muscles and indirectlyby Nandrolone Decanoate and Boldenone Undecylenateon

However little is known about the adverse effects on liver,
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renal system of rabbit.For this purpose, biochemical Statistical Analysis: The obtained data was analyzed by
changes in blood were evaluated to determine the One-way ANOVA by using SPSS (Version 13). P-value of
associated adverse effects with level of toxicity on the 0.05 was considered as significant in statistical analysis.
basis of time exposure. The result was expressed as mean ± standard error (SEM).

MATERIALS AND METHODS RESULTS

The  present  study  was conducted in animal house Body Weight: The rabbits treated with Nandrolone
of Lahore College for Women  University  (LCWU), Decanoate (ND), Boldenone Undecylenate (BOL) and
Lahore to determine   the   effects  of  Anabolic combination of both (ND+BOL) showed gradual increase
Androgenic Steroids on rabbits. Thirty five adult male in their body weight with time, the maximum increase
rabbits (Oryctolagus cuniculus) were acclimatized for a 1.47±0.03, 1.51±0.09 and 1.58±0.09 kg were recorded in the
week before the treatment. Rabits were kept in April 6, sixth week of the treatment in ND, BOL and ND+BOL
2015 the same yard with natural light and temperature respectively over the control group (1.40±0.03 kg). While
conditions, maintained by using room coolers. Green ND (1.26±0.02 kg) and ND+BOL (1.27±0.04) treated group
fodder, fresh fruits (e.g. watermelon), vegetables indicated slight decrease in third week and BOL (1.30±0.03
(cucumber, carrots, radish, beet root, spinach), corn and kg) during the fourth week of treatment (Table 1).
wheat were provided as food thrice a day and free access However overall all treated groups had non-significant
to fresh tap water. Body weight of each rabbit was (p> 0.05) difference compared to control group(Table 2).
measured prior to start of the experiment and then after
each week of dose administration. Urea and Creatinine: Rapid increase in urea

The  rabbits  were  randomly assigned into four concentration was recorded in the first and second week
groups (one control group and three experimental of treatment and this increase remained consistent
groups). The control group (n=8) was treated with a throughout the study in all treated groups compared to
vehicle. Sesame oil was administered twice a week up to control group. Similar trends were recorded for the
6 week treatment. While in experimental groups viz. B, C concentration of Creatinine, however Creatinine showed
and D (n=9 in each group) AAS were administered with unusual decrease during third (2.99 ± 0.21 mg/dl) and forth
intramuscular injection of Nandrolone Decanoate, (2.41 ± 0.16 mg/dl) weeks, when treated with ND and
Boldenone Undecylenate and combination of both ND+BOL respectively. The sixth week showed maximum
respectively.  Group-B received ND 4.5mg/kg body increase in urea concentration with all treatments and
weight, Group-Creceived BOL 10mg/kg body weight similar  trend was found for Creatinine concentrations.
whereas group-D received ND+BOL 14.5mg/kg body The combined effects of ND+BOL was found higher than
weight [14]. the individual dosage of ND and BOL except during the

The blood sample of each rabbit was collected at the sixth week, while creatinine concentration was much
end of each week by cleaning the puncture site with higher in ND+BOL treated group throughout the
cotton swab dipped in alcohol. It allows the free flow of experiment (Table 1). Moreover both urea and creatinine
blood from ear lobe vein into labeled heparinized (3ml) concentrations were significantly (p < 0.05) different
syringes.The collected blood samples were shifted in among all treated and control groups (Table2). 
tubes (marked with identity number) and later on
centrifugation was made by using centrifuge machine Total Protein: Total  protein  concentration had
(WiseSpin® CF-10) at 3500-4000rpm for 15 minutes.Plasma significant (p < 0.05) difference in all treated and control
was separated from blood clot by using pasture pipette in group (Table 2) however temporal fluctuations were found
marked eppendorfs and stored below -10°C for further among all four groups. The maximum concentration was
analysis. recorded during the sixth week in all treated groups.

The  biochemical  parameters  viz.  renal function These treated groups showed rapid increase in total
tests (blood urea, serum Creatinine), Total Protein, protein concentration during the first week, however
Albumin, Globulin, Bilirubin, Triglycerides and Cortisol concentration decreased during the second, third and
were evaluated by using automated biochemistry forth weeks compared to first week, except ND and
chemistry analyzer (URIT-800)in the biochemistry ND+BOL treated groups during third and forth weeks
laboratory Lahore College for Women University respectively. Moreover ND+BOL had maximum value
(LCWU),  Lahore. compared to ND and BOL treated groups (Table 1).
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Table 1: Fluctuation in Body weight, Urea, Creatinine, TP, Albumin, Globulin, Bilirubin, TG and Cortisol of male Rabbits during 1 , 2 , 3 , 4 , 5 andst nd rd th th

6  week of  ND, BOL and ND+BOL treatments. th

Time in Weeks 
-------------------------------------------------------------------------------------------------------------------------------------------------------

Parameters Treatment 1 2 3 4 5 6st nd rd th th th

Body weight (kg) Control 1.19±0.03 1.22±0.09 1.26±0.02 1.31±0.02 1.36±0.02 1.40±0.03a  c  b  a  c  d

ND 1.15±0.02 1.27±0.06 1.26±0.02 1.31±0.02 1.38±0.03 1.47±0.03b  b  b  a  b  c 

BOL 1.14±0.03 1.20±0.02 1.31±0.06 1.30±0.03 1.39±0.03 1.51±0.09 b  d  a  a  b  b

ND+BOL 1.14±0.05 1.30±0.02 1.27±0.04 1.30±0.07 1.43±0.06 1.58±0.09 b  a  b  a  a  a 

Urea (mg/dl) Control 28.43±1.23 29.62 ± 1.94 26.44 ± 3.13 22.76 ± 3.46 20.26 ± 2.71 25.48 ± 2.11 d  c  d  d  d  d

ND 32.75 ± 1.30 38.19 ± 1.92 41.23 ± 1.99 42.98 ± 0.84 43.83 ± 1.23 48.09 ± 1.62 c  a  c  c  b  a

BOL 33.07 ± 630 35.21 ± 1.69 32.48 ± 3.10 41.81 ± 1.30 44.20 ± 3.50 45.07 ± 1.16 b  b  b  b  a  c

ND+BOL 33.33 ± 3.03 38.19 ± 2.15 42.38 ± 0.74 44.86 ± 2.31 41.21 ± 2.82 47.95 ± 2.21 a  a  a  a  c  b

Creatinine (mg/dl) Control 1.91 ± 0.20 1.96 ± 0.14 1.40 ± 0.23 1.45 ± 0.22 1.64 ± 0.22 2.08 ± 0.09 d  d  d  d  d  d

ND 2.12 ± 0.19 2.47 ± 0.33 2.49 ± 0.18 2.41 ± 0.16 3.04 ± 0.23 3.59 ± 0.16 c  b  c  c  c  c

BOL 2.23 ± 0.36 2.38 ± 0.27 2.59 ± 0.14 3.01 ± 0.37 3.41 ± 0.25 4.09 ± 0.37 b  c  b  b  b  b

ND+BOL 2.71 ± 0.16 3.14 ± 0.27 2.99 ± 0.21 3.61 ± 0.30 4.26 ± 0.20 4.26 ± 0.35 a  a  a  a  a  a

TP (g/dl) Control 6.81 ± 0.43 6.75 ± 0.41 6.28 ± 0.31 6.32 ± 0.15 7.22 ± 0.25 6.95 ± 0.29 d  d  d  d  d  d

ND 7.33 ± 0.27 7.20 ± 0.22 7.54 ± 0.22 7.17 ±0.41 8.56 ± 0.29 9.76 ± 0.37 c  b  b  c  b  c

BOL 7.99 ± 0.66 6.91 ± 0.54 7.16 ± 0.33 7.32 ± 0.24 8.43 ± 0.31 9.85 ± 0.21 a  c  c  b  c  b

ND+BOL 7.80 ± 0.21 7.58 ± 0.42 8.45 ± 0.56 9.02 ± 0.34 9.21 ± 0.47 10.92 ± 0.19 b  a  a  a  a  a

Albumin (g/dl) Control 3.75 ± 0.41 3.56 ± 0.23 3.73 ± 0.15 3.52 ± 0.16 3.72 ± 0.15 3.75 ± 0.36d  d  d  d  d  d

ND 3.77 ± 0.21 3.89 ± 0.06 4.01 ± 0.13 4.13 ± 0.25 4.26 ± 0.12 4.40 ± 0.32 c  c  c  c  c  c

BOL 4.76 ± 0.34 4.07 ± 0.34 4.22 ± 0.35 4.47 ± 0.34 4.94 ± 0.48 4.82 ± 0.51 a  b  b  a  a  b

ND+BOL 3.89 ± 0.25 4.11 ± 0.21 4.26 ± 0.22 4.37 ± 0.31 4.62 ± 0.41 4.89 ± 0.44 b  a  a  b  b  a

Globulin (g/dl) Control 3.06±0.48 3.19±0.47 2.54±0.30 2.80 ±0.25 3.10 ±0.26 3.20 ±0.41 d  d  d  d  d  d

ND 4.54± 0.18 4.72± 0.29 4.86± 0.21 5.55± 0.18 5.38± 0.24 5.78± 0.30 b  b  c  b  b  a

BOL 3.73± 0.43 4.81± 0.35 5.22± 0.43 5.22± 0.33 4.90± 0.57 5.52± 0.49 c  a  b  c  c  b

ND+BOL 5.25±0.42 4.37±0.15 5.81±0.45 6.18±0.06 6.18±0.42 4.89±0.34 a  c  a  a  a  c

Bilirubin Control 0.19 ± 0.09 0.21 ± 0.02 0.26 ± 0.09 0.26 ± 0.02 0.26 ± 0.06 0.26 ± 0.06 d  c  d  c  d  d

ND 0.71 ± 0.06 0.72 ± 0.05 0.73 ± 0.08 0.87 ± 0.04 1.14 ± 0.17 1.16 ± 0.19 c  b  c  b  b  b

BOL 0.78 ± 0.04 0.72 ± 0.04 0.85 ± 0.06 0.89 ± 0.03 1.12 ± 0.13 1.02 ± 0.06 b  b  b  a  c  c

ND+BOL 0.82 ± 0.02 0.85 ± 0.03 0.90 ± 0.06 0.89 ± 0.04 1.19 ± 0.14 1.20 ± 0.08 a  a  a  a  a  a

TG (mg/dl) Control 19.31 18.26 11.22 21.26 4.14 5.29 d  d  d  d  d  d

ND 120.60 ± 15.61 153.25 ± 26.77 157.55 ± 12.57 185.84 ± 6.72 179.30 ± 12.76 177.91 ± 29.70 c  c  c  b  a  c

BOL 164.79 ± 34.36 158.49 ± 12.37 164.05 ± 16.55 167.70 ± 17.90 177.68 ± 20.45 192.51 ± 16.39 a  b  b  c  b  b

ND+BOL 159.51 ± 11.22 158.81 ± 13.58 166.04 ± 18.17 186.52 ± 8.46 175.22 ± 16.49 203.55 ± 11.04 b  a  a  a  c  a

Cortisol (nmol/l) Control 88.53 ± 5.11 86.05 ± 4.82 82.63 ± 3.70 83.57 ± 2.65 85.02 ± 5.04 80.93 ± 2.76 a  a  b  b  a  a

ND 70.41 ± 4.81 67.91 ± 3.60 65.68 ± 3.47 69.68 ± 3.76 68.27 ± 2.66 66.19 ± 3.52 b  c  c  c  d  d

BOL 66.65 ± 5.70 69.66 ± 5.22 84.98 ± 6.20 85.99 ± 6.83 74.39 ± 5.28 70.61 ± 5.08 c  b  a  a  b  b

ND+BOL 52.93 ± 2.41 57.27 ± 3.02 47.09 ± 4.63 60 ± 4.30 70.88 ± 4.44 69.61 ± 2.0 d  d  d  d  c  c

*Means with different superscripts a, b, c, d within coloumn of each parameter are significantly different at p< 0.05
*ND: Nandrolone Decanoate, BOL: Boldenone Undecylenate

Table 2: Effect of ND, BOL and ND+BOL treatments on Body weight, Urea, Creatinine, TP, Albumin, Globulin, Bilirubin, TG and Cortisol of male Rabbits.
Control Groups Treated Groups
------------------------------------------------ --------------------------------------------------------------

Parameters Mean ± SE Mean ± SE (ND) Mean ± SE (BOL) Mean ± SE (ND+BOL) F-value p-value
Body weight 1.29±0.033 1.30±0.044 1.30±0.054 1.33±0.061 0.35 0.788a  a  a  a

Urea (mg/dl) 25.49±1.430 41.17±2.144 38.64±2.331 41.32±2.09 813 <0.001d b c a

Creatinine (mg/dl) 1.74±0.115 2.68±0.217 2.95±0.287 3.49±0.269 189 <0.001d c b a

TP (g/dl) 6.72±0.148 7.92±0.423 7.94±0.445 8.83±0.493 900 <0.001c b b a

Albumin (g/dl) 3.67±0.042 4.07±0.095 4.54±0.143 4.35±0.146 312 <0.001d c a b

Globulin (g/dl) 2.98±0.106 5.13±0.204 4.9±0.256 5.44±0.300 143 <0.001d b c a

Bilirubin 0.24±0.012 0.88±0.086 0.89±0.061 0.97±0.070 287 <0.001c b b a

TG (mg/dl) 77.97±2.77 162.40±9.882 170.8±5.03 1.74±7.14 350 <0.001c b a d

Cortisol (nmol/l) 84.45±1.095 68.02±0.760 75.38±3.35 59.63±3.80 372 <0.001a c b d

*Means with different superscripts a, b, c, d within row are significantly different at p< 0.05
*ND: Nandrolone Decanoate, BOL: Boldenone Undecylenate
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Albumin: The ND treated group showed gradual increase Cortisol: Cortisol level decreased significantly (p < 0.05)
in the albumin concentration from first (3.77 ± 0.21 g/dl) to in ND, BOL and ND+BOL treated groups compared to
the last week (4.40 ± 0.32 g/dl) of treatment compared to control group (Table 2). Maximum decrease in cortisol
control. While BOL and ND+BOL treated groups during level was recorded with the treatment of ND+BOL
first week showed increase (4.76 ± 0.34 g/dl and 3.89 ± 0.25 throughout the experiment, however little rise in cortisol
g/dl) in albumin concentrations respectively compared to was found during the fifth and sixth week, followed by ND
control and decreased during the second, third, fourth and BOL  treated  groups compared to control group
and fifth weeks except BOL treated group during fifth (Table 1).
week compared to first week. Moreover ND+BOL treated
group  had  maximum concentration throughout DISCUSSION
experiment compared to individual values, except fourth
and fifth weeks had slightly less concentration compared The present study was performed to evaluate the
to BOL treated  group  (Table  1).  Overall  there  was effects of ND, BOL and combination of both ND and BOL
significant (p < 0.05) difference among studied groups on body weight, urea, creatinine, total protein, albumin,
(Table 2). globulin, bilirubin and cortisol in male rabbits. Our study

Globulin: Globulin concentration was found maximum in no significant effect on body weight in male rabbits.
fourth and fifth weeks (6.18±0.06 g/dl) in the combined Similar results have been documented by Karbalay-Doust
dosage group compared to control and other treated and Noorafshan [18] with ND treatment. Tahtamouni et al.
groups. Moreover during first week this treatment rapid [19] found non-significant increase in rats body weight
and maximum increase was recorded, while this trend goes with the administration of AAS. However Carson et al.
downward during second (4.37±0.15 g/dl) and sixth week [20] documented effects of AAS on body weight is
(4.89±0.34 g/dl) of treatment. This trend of globulin controversial.
increase was also found with ND and BOL treated groups The  increase  in   urea   concentration    with
compared to control group, whereas during fifth week treatment of AAS is attributed to severe reduction in
showed slight decrease in concentration (Table 1). kidney function [13]. Such as Nephrosclerosis and

Bilirubin: Bilirubin concentration was found significantly users e.g. rats [21] and acute renal failure in clinical
higher in all treated groups compared to control group patients (bodybuilders), which in turn is responsible for
throughout the experiment and it gradually increased with fluid and electrolyte imbalance [22,23]. The present study
time. The maximum level of Bilirubin was recorded in the indicated significant increase in urea concentration
fifth and sixth week of treatment in all treated groups. treated with ND, BOL and ND+BOL. These results are
Maximum increase was observed in fifth week of treatment consistent with the previous findings of reference [12,13].
in all treated groups. Whereas sixth week treatment This increase might be due to high level of urea
showed slight decrease in bilirubin level compared fifth concentration in serum,which is affected by high level of
week. BOL+ ND treatment had maximum increase in all uric acid and hyperphosphatemia [24]. Anabolic steroids
weeks of treatment (Table 1). Overall there was significant have mineralocorticoid effect and diuretics combines with
(p < 0.05) difference in the concentration of bilirubin the  steroids  lead  to mask their effects. Moreover AAS
among all treated and control group (Table 2). are responsible for increase in muscle bulk and

Triglycerides:  Triglycerides  concentration  was SimilarilyTaher et al. [24] reported significantly higher
recorded much higher in all the treated groups compared serum creatinine concentrations in AAS user athletes.
to control group throughout the experiment. However The present study revealed that total protein, albumin
ND+BOL  treated  group  had  maximum   concentration and globulin were significantly higher in ND, BOL and
TG during third, fourth and sixth week of treatment ND+BOL treated groups compared to control group,
compared to ND, BOL (Table 1). Overall there was a furthermore it is noted that combined treatment of
significant (p < 0.05) difference among studied groups ND+BOL enhanced the individual effects of both ND and
(Table 2). BOL. Griggs et al. [26] and Gabr et al. [27] has found

revealed that treatment with ND, BOL and ND+BOL had

disruptive glomerulosclerosis has been observed in AAS

consequently creatinine level rise in the body [25].
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similar  results  with  2.5mg  and   5mg  BOL  treatment. competitive experiments, it is postulated that interaction
This  increase  in  total  protein  concentration  might be of androgens with glucocorticoid receptors prevents the
the result of the binding of BOL to  androgen  receptors binding of glucocorticoids and might be responsible for
at the cellular level, which in turn stimulate the production the anabolic effects of pharmacologic doses of androgens
of RNA and consequently increase in protein formation in muscle [44]. 
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muscles, but also stimulate the production of circulating REFERENCES
proteins [29,30]. BOL treatment has same effects on
albumin concentration [27]. Albumin in blood regulates 1. Lumia, A.R. and M.Y. McGinnis, 2010. Impact of
the flow of water between tissue fluid and plasma by anabolic androgenic steroids on adolescent males.
affecting   the   colloidal   osmotic   pressure  [32]. Physiol. Behav, 100: 199.
Whereas increase in globulin level with BOL treatment 2. Handelsman, D.J., 2006. Testosterone: use, misuse
has been  empirically  proved  [27].  This  increase might and abuse. Med. J. Aust., 185: 436.
be due to antibody  secretion  in  case  of  any  infection 3. Dunn, M. and V. White, 2011. The epidemiology of
[32] or due to the retention of larger non-albumin proteins anabolic-androgenic steroid use among Australian
in the damaged glomerulus and in hypoalbuminemia secondary     school  students.  J.  Sci.  Med.  Sport,
conditions [33]. Moreover the ND+BOL treated group 14: 4. 
showed hyperglobuliminemia, which might be due to 4. Basaria,  S., J.T. Wahlstrom  and A.S. Dobs, 2001.
improved antibody secretion in infection or illness. Anabolic-androgenic Steroid therapy in  the
However  hyperglobulinemia  in  the  present  study can treatment of chronic diseases. J. Clin Endocrinol.
be explained due to the mutual effect of both steroids Metab., 86: 5108.
[34,35]. 5. Bento-Silva, M.T., M.C.C. Martins, F.L. Torres-Leal,

Hyperbilirubinemia observed in treated groups T.L. Barros, I.L. Carvalho, N.F. Carvalho, H.A. Filho
reflects the coexistence of established risk factors for and F.R.C. Almeida, 2010. Effects of administering
kidney damage due to decreased glomerular filtration rate testosterone undecanoate in rats subjected to
[36]. However slightly less concentration of bilirubin in physical exercise: effects on the estrous cycle, motor
BOL treated groupduring sixth week might be due to behavior and morphology of the liver and kidney.
Bilirubin concentration fluctuation linked with AAS use. Brazilian J. Pharm Sci., 46: 79.
Plea [37] reported that androgens can selectively interfere 6. McCabe, S.E., K.J. Brower, B.T. West, T.F. Nelson
with bile excretion by the liver enlightening the formation and H. Wechsler, 2007. Trends in non-medical use of
of canalicular bile plugs. Washington and Van Hoosier anabolic steroids by U.S. college students: results
[30] found that Bilirubin is released in rabbits in from four national surveys. Drug. Alcohol Depend,
monoconjugated form rather than diconjugated form 90: 243.
which occur in most species. 7. Wanjek, B., J. Rosendahl, B. Strauss and H.H. Gabriel,

The increase in serum triglyceride in present study is 2007. Doping, drugs and drug abuse among
positively correlated with the intake of AAS. Taher et al. adolescents in the State of Thuringia (Germany):
[24] reported 40-50% serum triglycerides increase in prevalence, knowledge and attitudes. Int. J. Sports
bodybuilders and other power-training athletes along with Med., 28: 346.
the decrease in serum HDL-C. Whereas, ND+BOL 8. Rossi, C.A., F. Ariolia, A. Bassinia, L.M. Chiesaa, V.
treatment  synchronized  the  individual  effects of Dell’Ortoa, M. Montanab and G. Pompaa, Evidence
steroids used in the present study. These results are in for false-positive results for boldenone testing of
line with the findings of Alen et al. [38]. veal urine due to faecal cross-contamination during

Significant decreased in cortisol level indicates the sampling. Food Addit Contam, 21: 756.
presence of androgen receptors in kidney, moreover AAS 9. Tousson,  E.,  M.  El-Moghazy,  A.  Massoud  and
is responsible for the decline of hormone-binding proteins A.   Akel,   2012.   Histopathological  and
in the circulatory system [41, 42]. However increase in immunohistochemical changes in the testis of rabbits
cortisol level with BOL treatment might be due to the type after injection with the growth promoter boldenone.
of AAS used or duration study [43]. Based upon Reprodsci, 19: 253.



Global Veterinaria, 14 (3): 432-438, 2015

437

10. Ayotte, C., 2006. Significance of 19-norandrosterone 24. Gabr, F., I.T.A. Hassan, A. El-Maaty, M. Amal and
in athletes’ urine  samples.  British  J.  Sports  Med., A.M.A. Otifa, 2009. Effects of growth promoter
40: 25. Boldenoneundecylenate on weaned male lambs. Nat.

11. Johnson, C.A., 2000. Use of androgens in patients Sci., 7: 61.
with renal failure. Sem Dialysis, 13: 36. 25. Anderson, S.J., S.P. Bolduc, E. Coryllos, B. Griesemer,

12. Kerr,    J.M.    and    J.A.    Congeni,      2007. L. McLain, T.W. Rowland and S.M. Tanner, 1997.
Anabolic-androgenic steroids: use and abuse in Adolescents and anabolic steroids: A subject review.
pediatric patients. Pediatr Clin North Am., 54: 771. Pediatr, 99:  904.

13. Herlitz,  L.C.,  S. Glen, G.S. Markowitz, A.B. Farris, 26. Shahidi, N.T., 2001. A review of the chemistry,
J.A. Schwimmer, M.B. Stokes, C. Kunis,  B.  Robert, biological action and clinical applications of anabolic-
D. Colvin and V.D. Agati, 2010. Development of focal androgenic steroids. Clin Ther., 23: 1355.
segmental glomerulosclerosis after anabolic steroid 27. Washington, I.M. and V.G. Hoosier, 2012. The
abuse. J. Am. Soc. Nephrol., 21: 163. laboratory rabbit, guinea pig, hamster and other

14. Tasgin, E., S. Lok and N. Demir, 2010. Combined rodents. In: Clinical Biochemistry and Hematology.
usage of testosterone and nandrolone may cause Eds.Suckow, M. A. Karla, A. Stevens, K. A. and
heart damage. African J. Biotechnol.. 10:  3766. Wilson, R. P. 1  ed.  97.

15. Karbalay-Doust, S. and A. Noorafshan, 2006. 28. Orhue, N.E.J., E.A.C. Nwanze and A. Okafor, 2005.
Stereological study of the effects of Nandrolone Serum total protein, albumin and globulin levels in
Decanoate on the rat prostate. Micron, 37: 617. Trypanosomabrucei-infected rabbits:  Effect of

16. Tahtamouni,  L.H.,  N.H.  Mustafa,  N.M.  Hassan, orally administered Scopariadulcis. Afr. J.
I.M. Ahmad, S.R. Yasin and M.Y. Abdalla, 2010. Biotechnol., 4: 1152.
Nandrolone Decanoate administration to male rats 29. Doweiko, J.P. and D.J. Nompleggi, 1991. The role of
induces oxidative stress, seminiferous tubules albumin in human physiology and pathophysiology,
abnormalities and sperm DNA fragmentation. Jordan Part III: Albumin and disease states. J. Parenter
J. Biol. Sci., 3: 165. Enteral Nutr., 15: 476.

17. Carson, JA., W.J. Lee, J. Mcclung. and G.A. Hand, 30. Kuipers, H., J.A.G. Wijnen and F. Hartgens, 1991.
2002. Steroid receptor concentration in aged rat Influence of anabolic steroids on body composition,
hindlimb muscle: effect of anabolic steroid blood pressure, lipid profile and liver function in
administration. J. Appl. Physiol., 93:  242. bodybuilders. Int. J. Sports Med., 12: 413.

18. Dubey, J.P., B.C. Barr, J.R. Barta, et al., 2002. 31. Tasgin, E., S. Lok and N. Demir, 2011. Combined
Redescription of Neosporacaninum and its usage of testosterone and nandrolone may cause
differentiation from related coccidia. Int. J. heart damage. Afr J. Biotechnol, 10: 3766.
Parasitol., 32: 929. 32. Targher,  G.,  C.  Bosworth,  J.  Kendrick,  G.    Smits,

19. Hoffmann, U., 2002. Anabolic steroids- a problem in G. Lippi and M. Chonchol, 2009. Relationship of
popular sports. Toxichem Krimtech, 69: 136. serum bilirubin concentrations to kidney function

20. Kam, P.C. and M. Yarrow, 2005. Anabolic steroid and albuminuria in the United States adult
abuse: physiological and anaesthetic considerations. population. Clin Chem Lab Med., 47: 1055.
Anaesth, 60: 685. 33. Plea, G.L., 1980. Toxic responses of the liver. In:

21. Taher, M., M.S. Al-Sabbagh and D.A. Al-Khashali, Casarett and Doull's Toxicology: The Basic Science
2008. Effects of abuse of anabolic androgenic of Poisons. Eds. Doull, J. Klaassen, CD. andAmdur,
steroids on Iraqi athletes. Iraqi. J.  Pharm.  Sci., 17: 9. MO. Macmillan Publishing Co. New York.  pp: 206.

22. Winnett, G., L. Cranfield and M. Almond, 2010. 34. Alen, M., P. Rahkile and J. Marniemi, 1984. Serum
Apparent renal disease due to elevated creatinine lipids in power athletes self-administering
levels associated with the use of boldenone. Nephrol. testosterone and anabolic steroids. Int. J. Sports
Dial. Transplant, 26: 744. Med., 6: 139.

23. Griggs, R.C., W. Kingston and R.F. Jozefowicz, 1989. 35. Parkinson, A.B. and N.A. Evans, 2006. Anabolic
Effect of testosterone on muscle mass and muscle androgenic steroids: a survey of 500 users. Med. Sci.
protein synthesis. J. Appl. Physiol, 66: 498. Sports Exerc., 38: 644.

st



Global Veterinaria, 14 (3): 432-438, 2015

438

36. Kicman, A.T., 2008. Pharmacology of anabolic 38. Julie, M.K., K. Joseph and A. Congeni, 2007.
steroids. British J. Pharm, 154: 502. Anabolic-Androgenic Steroids: Use and Abuse in

37. Alen, M., P. Rahkila and J. Marniemi, 1985. Serum Pediatric Patients. PediatrClin North  Am., 54: 771.
lipids in power athletes self-administering
testosterone and anabolic steroids. Int. J. Sports
Med., 6: 139.


