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Abstract: An experiment was carried out to investigate the hormonal effect of GA  on sexual system and3

reproductive performance of adult male rabbits. Twenty-male New Zealand white rabbits at 7-months old were
randomly divided into equal 4 groups. Groups 2, 3 and 4 were injected subcutaneously (under nick skin) with
200, 400 and 800 µg GA /kg B.W./week for 6 weeks treated period, while group 1 was served as a control group.3

Male rabbits treated with GA  at all studied doses caused a significant increase in semen ejaculate volume (EV),3

sperm concentration (SCon), total sperm out-put (TSO) and sperm motility (%) compared to the control group.
The medium dose (400 µg GA /kg B.W./week) had the best effect for the most of the pervious semen3

characteristics compared to low and high doses. Furthermore, GA increased libido (decrease reaction time RT),3

normal sperm and live sperm significantly compared with the control group, while, dead sperm was decreased.
There were an increase in seminal plasma total lipids and total protein in the treated groups while, urea
concentration was decreased. GA  administration caused a decrease in alanine aminotransferase (ALT) and3

aspartate aminotransferase (AST) Enzymes activities in seminal plasma for treated groups but Alkaline
phosphatase (ALP) and acid phosphatase (AcP) enzymes activities were increased. Treated male rabbits with
GA doses resulted in a gradual and significant decrease in serum testosterone concentration compared to the3

control group. 
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INTRODUCTION In addition, Gawienowski et al. [8] and Gawienowski

Gibberellic acid (actually a group of related mammals a number of estrogenic hormone-like actions. It
substances called gibberellins) was discovered as a is worthy noting that, in the castrated male rats, GA
metabolic  byproduct  of  the  fungus  Gibberella partially restored the weight of the prostate but did not
fujikuroi [1]. Gibberellic acid (GA ) has many effects significantly change the epididymis and seminal vesicles3

regulating  various physiological processes including [10]. Gawienowski et al.[8,11] have clearly demonstrated
seed germination, the mobilization of endosperm storage that, GA  not only exhibits synergistic uterophic effect
reserves, shoot growth, flowering, floral development and with estradiol in the immature mouse, but it also
fruit set [2,3]. Moreover, El-Mofty et al. [4] reported that possesses androgenic properties in male chicks based on
GA is a plant growth regulator used in many countries, the chicks comb bioassay. Elkomy [12] found that treated3

including Egypt, to increase the growth of fruits and mature cockerels with GA conducted to improve semen
vegetables. quality traits (sperm concentration, sperm motility,

Recent evidence indicated that GA  might has increase live sperm and decrease abnormal sperm). Also,3

biological  actions  in  animals.  Alkhiat  et  al.  [5], who reported that, the GA doses had low serum
Madacsi et al. [6] and Abd-Elhamid et al. [7] reported testosterone concentration compared with the control
positive influences of GA  on body weights of rats, group. Elkomy et al. [13] mentioned that, gibberellic acid3

poultry, pigs and calves. can have testosteronic biological effects on male chicks,

and Chatterjee [9] reported that GA has demonstrated in3

3
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3
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whereas, gibberellic acid treatments induced effects on treated period. GA  was dissolved in The solution that
chick comb and testes’ weights that was similar to prepared as 1:11 ethanol- sesame oil mixture with the
testosterone effects, as both reduced testes weights addition of 2 mg NaHCO  /0.2 ml of injection solution. 
significantly. Also, GA  was capable of inducing Semen from each rabbit was collected weekly using3

testosterone secretion in male chicks. an artificial vagina and a teaser doe [14]. The volume of
The main purpose of this study was to investigate the each ejaculate was recorded nearest 0.1 ml (using a

androgenic action of GA (as a phyto-hormone) on graduated collection tube) after removal of the gel mass.3

reproductive  performance  and  some  biochemical A weak eosin solution [15] was used for evaluation of
seminal plasma parameters of mature New Zealand white sperm concentration by the improved Neubauer
rabbit Bucks haemocytometer slide (GmbH+Co., Brandstwiete 4, 2000

MATERIALS AND METHODS by multiplying semen ejaculate volume and semen

This study was carried out at El-Sabahia Poultry estimated by visual examination under low-power
Research station, Animal production Research Institute, magnification (10×) using a phase-contrast microscope
Agriculture Research Center and Arid Lands Cultivation with heated stage. Total number of motile sperm (TMS)
And Development Research Institute, Mubarak City for was calculated by multiplying percentage of motile sperm
Scientific Research and Applied Technology, Egypt. and total sperm outputs. Assessments of live, dead and

Twenty  mature male  New   Zealand   white  rabbits abnormal spermatozoa were performed using an eosin-
7-month old with average initial weight (3.100±25 kg) were nigrosine blue staining mixture [16]. Initial hydrogen ion
used  during  spring  season.  Animals were divided into concentration (pH) of semen samples was determined just
4 equal groups of 5 rabbits. The rabbits were  individually after collection using a pH comparative paper ranging
housed   in  cages.    Feed   and   water   were  provided from 0 to 14 with 1 grades (Universalindikator pH 0-14
ad  libtum. The  composition  of  the  ingredients of Merck, Merck KgaA, 64271 Darmstadt, Germany).
pellet concentrated feed (% on a dry mater basis) is Reaction time was determined as the moment of
shown in Table 1. subjecting  a  doe  to  the  buck  until  the  completion of

Groups 2, 3 and 4 were injected subcutaneously erection using a stopwatch, it was measured in seconds.
(under nick skin) with 0.2 ml/kg of ethanol-sesame oil Seminal plasma was obtained by centrifugation of
solution containing 200, 400 or 800 µg GA /kg B.W./week, semen samples at 3500 rpm for 20 min at 4 °C and was3

while group 1 served as a control group which was treated stored at -20 °C until later analysis. Seminal plasma
in a like manner except that the injected solution samples were analyzed for total protein (TP) by the Biuret
contained  the ethanol-sesame oil mixture only for 6 weeks method  according  to  Henry  et   al.   [17].   Albumin  (A)

3

3

Hamburg 11, Germany). Total sperm output was calculated

concentration. The percentage of motile sperm was

Table 1: Proximate analysis of pelleted concentrate feed (% on a dry matter basis)

Pellet composition (%) Chemical analysis**

Berseem hay 30.0 Crude protein (%) 17.5

Yellow corn 25.0 Crude fiber (%) 14.0

Wheat bran 26.2 Crude fat (%) 2.7

Soybean meal 14.0 Nitrogen free extract 56.4

Molasses 3.0

CaCl 1.02

NaCl 0.4

vitamin and mineral mixture.* 0.3

Methionine 0.1

*The vitamin and mineral premix/kg contained the following IU/gm for vitamins or minerals: A-4,000,000, D3-5000,000, E-16,7 g, K-0.67 g, B1-0.67 g,

B2-2 g, B6-0.67 g, B12-0.004 g, B5-16.7 g, Pantothinc acid-6.67 g, Biotein-0.07 g, Folic acid-1.67 g, Choline chloride-400 g, Zn-23.3 g, Mn-10 g, Fe-25

g, Cu-1.67 g, I-0.25 g, Se-0.033 g and Mg-133.4 g (Rabbit premix produced by Holland Feed Inter. Co.).

 **The chemical analysis of the pellets (AOAC, 1990). 
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concentrations  was  determined by the method of total sperm out-put (TSO). Within the GA  treated groups
Doumas et al. [18]. Total lipids and Total cholesterol were it  can  be  noticed  that  the  effect  of the medium dose
measured according to Frings et al. [19] and Richmond (400 µg GA ) was significantly higher than the other two
[20], respectively. Glucose concentration was determined doses, while the high dose (800 µg GA ) was the most
by the method of Trinder, [21]. The activities of seminal decline. These results are in corresponding with the result
plasma aspartate aminotransferase (AST) and alanine of Elkomy [12], who found that treated adult cocks with
aminotransferase (ALT) were assayed by the method of GA conducted to a significant increase in EV and S Cons
Reitman and Frankel [22]. For assaying acid phosphatase and this increase was correlated with increase in serum
(AcP) activity, the method of Moss [23] was used. testosterone level.
Alkaline phosphatase (AlP) activity was measured at There  was a gradual and significant increase in
405 nm by the formation of para-nitrophenol from para- sperm motility (%) due to treated bucks with GA

compared  to  the  control  group  and  this  effect  was
Blood  samples  were  withdrawn  from   the  ear’s GA   doses  dependent  manner.  Increasing sperm

vein from each animal under each treated group. Blood motility in the GA doses due to that GA  may be
samples  were  centrifuged  at  3500 rpm for 20 min to activated  enzymes  controlling  the  flagellar system.
obtain plasma and stored at -20 °C until later analysis. Similar results found by Elkomy [12], he reported that
Testosterone concentration in plasma was measured sperm motility was increased significantly in adult cocks,
using immunoassay commercial kit [25]. which treated with GA .

Histo-pathological examinations for testes were done A significant decrease effect (P < 0.05) on the
by using three males from each group which scarified by percentage of dead and abnormal sperm resulted in
slaughter at the end of the treatment period. Testes were treated bucks with GA  doses were found and this effect
dissected and fixed in Bwan staining solution for at least was evident with the highest dose. Increase percentage of
two days. Paraffin processing machine, ten microns motile sperm and decrease the percentage of dead and
thickness sections, standard hematoxylin and eosin stain abnormal sperm in the GA3 treated groups were reflected
were used for paraffin sections [26]. on increase live sperm that showed a gradual and

Data were analyzed as a complete randomized design significant increase with increase GA dose. Increase
[27] using the general linear model procedures of SAS percentage of live sperm and decrease percentage of dead
[28]. Significance of the effects was tested at level and abnormal sperm in the GA  groups may be attributed
p<0.05(*) and p<0.01 (**) with the appropriate F statistic. to increase the activation of spermatogenesis in
Duncan’s multiple range tests was used to detect any seminiferous tubules to produce a complete sperm due to
significant differences among the experimental means [29]. effect of GA  on testicular germinal epithelium in

RESULTS AND DISCUSSION formation of complete sperm.

Semen Characteristics: Data of semen ejaculate volume which happened in the GA  groups, were conducted to a
(EV), initial hydrogen ion concentration (pH), reaction significant increase in Percentage of total motile sperm per
time (RT), sperm concentration, total sperm output (TSO), ejaculate (TMS) and total motile normal sperm (TMNS)
sperm motility (%), total motile sperm per ejaculate (TMS), compared to the control male rabbits. Increase TMS and
total motile normal sperm (TMNS) and live, dead and TMNS means in The medium groups, which treated with
abnormal sperm of rabbits injected subcutaneously with 400 µg GA  than the other GA  groups was due to
0.2 ml/kg of ethanol-sesame oil solution containing 0, 200, increase its EV and sperm concentration, while, the high
400 or 800 µg of GA /kg B.W./week for 12 weeks are dose (800 µg GA ) had the lowest means for these3

presented in Table (2). Results showed that treated male measurements.
rabbits with Gibberillic acid (GA ) at any dose was Increase sperm concentration and sperm motility were3

resulted a significant increase (P < 0.05) in their semen influenced seminal plasma hydrogen ion concentration.
ejaculate volume compared to the control group and this Since, the seminal plasma pH was significantly decreased
increase was necessary for sperms to provide them by in treated groups compared to untreated group and these
nutrient elements that are needful for their live. Since, the differences may be due to increase sperm metabolite
increase semen ejaculate volume was correlated with a activities, which affected on seminal plasma hydrogen ion
significant increase in sperm concentration (SCon.) and concentration.

3

3

3

3

3

nitrophenylphosphate as a substrate [24].
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seminiferous tubules, which are responsible for the

Improvement percentage of live and motile sperm,
3
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3



World J. Agric. Sci., 5 (1): 40-48, 2009

43

Table 2: Effect  of  treatment  male  rabbits  with different doses of GA  on semen ejaculate volume (EV), PH, reaction time (RT), seperm concentration3

(SCon), total sperm output (TSO), sperm motility (MOT), total motile sperm (TMS), total motile normal sperm (TMNS), live, dead and abnormal
sperm (X±SE)

GA  doses (µg / kg body weight/ week)3

---------------------------------------------------------------------------------------------------------------------------------------------------------
Parameters Control 200 400 800

EV ( ml) 0.62±0.07 0.79±0.09 0.87±0.10 0.76±0.09c b a b

pH 8.00±0.94 7.79±0.92 7.42±0.87 7.50±0.88a b c c

RT (Sec) 15.40±1.82 8.05±0.95 9.19±1.08 9.51±1.12a c b b

S Con (X*10 /ml) 295.0±34.8 359.6±42.4 363.5±42.8 318.1±37.56 c a a b

TSO (X*10 /ml) 182.5±21.5 286.0±33.7 315.6±37.2 241.2±28.46 d b a c

sperm motility (%) 72.3±8.52 79.1±9.32 79.5±9.37 84.9±10.00c b b a

TMS (X*10 /ml) 132.1±15.57 227.8±26.80 252.1±29.70 205.6±24.236 d b a c

TMNS (X*10 /ml) 106.6±12.56 204.4±24.09 219.5±25.86 185.2±21.826 d b a c

Live sperm (%) 73.3±0.49 83.38±0.41 85.5±0.65 87.4±0.46d C  b a

Dead sperm (%) 26.7±3.15 16.6±2.34 14.5±2.29 12.7±1.49a b c d

Abnormal sperm (%) 19.4±2.29 10.4±1.23 12.9±1.53 9.8±1.16a c b c

 means the same row have the different superscript are significantly different at (p< 0.05)abc

Table 3: Effect of treatment male rabbits with different doses of GA  on seminal plasma: glucose, total protein, albumin, urea, high density lipoprotein (HDL),3

cholesterol and total lipids (X±SE)

GA  doses (µg / kg body weight/ week)3

----------------------------------------------------------------------------------------------------------------------------------------------------------
Parameters Control 200 400 800

Glucose (mgldl) 62.1±2.17 50.4±0.89 42.9±1.80 38.1±1.65a  b c d

Total protein (g/dl) 4.9±0.07 5.1±0.07 6.4±0.12 5.0±0.12b  b  a  b

Albumin (g/dl) 3.0±0.03 3.1±0.04 3.7±0.05 3.0±0.03 c  b  a  c

HDL (mg/dl) 12.0±0.15 19.3±1.16 21.2±0.77 14.3±0.35 c  a  a  b

Cholesterol (mg/dl) 116.9±2.86 154.3±2.15 158.6±3.75 128.8±2.16 c  a  a b

Urea (mg/dl) 40.2±0.71 33.2±0.47 32.8±0.45 36.8±0.34 a  c  c  b

Total Lipids (g/dl) 255.0±12.91 351.2±9.20 386.1±13.41 301.2±11.05 d  b  a c

 means the same row have the different superscript are significantly different at (p< 0.05)abc

From Table 2 it can be seen that there was a decline and quantity. These observations refer to that GA may be
in reaction time (increase Libido) due to treated bucks caused stimulating and supporting spermatogensis
with GA  at any dose compared to control group. The process in seminiferous tubules to produce spermatozoa3

previous effect may be due to increase testosterone and also, sex accessory glands to secrete seminal plasma.
hormone level for that the treated rabbits, which had a Our results are in agree with that of Elkomy [12] how
higher, level from testosterone hormone than the control reported that in adult cockerels GA may be have a direct
rabbits. Also, the medium GA  dose had the lowest RT testosterone like action on testes or/ and stimulate3

that correlated with the highest testosterone level than activation of their testicular germinal epithelium in
the other doses. This result was corresponding with that seminiferous tubules.
of Elkomy et al. [30] they reported that there was a
relationship between increase fertility and testosterone Seminal Plasma Characteristics: Effect of injected
hormone level and increase libido in male rabbits. From rabbits with different doses of Gibberellic acid for 12
Table 2 it can be concluded that treatment with medium weeks on some seminal plasma constituents (glucose,
dose of GA  showed the best results in the most of the total proteins, albumin, HDL, cholesterol, total lipids (TL)3

pervious semen characteristics compared to low and high and urea) are presented in Table 3.
doses. Seminal plasma glucose concentration showed a

It is clear from the present results that the decrease (P < 0.05) in the GA  groups compared to the
administration of gibberillic acid improved semen control group and this decrease was a GA dose-
characteristics and has positive effect on semen quality dependent.
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Group treated by medium GA  dose showed a structure of spermatozoa, sperm metabolism, sperm3

significant higher seminal plasma total protein and capacitating and fertilization of the female gamete [38, 39].
albumin level (P < 0.05) than the other GA  doses or the In addition, some investigators Taha et al., [33] and3

control group, in spite of, there were no-significant reported that the reductions in sperm concentration and
differences were found between low and high doses GA motility were associated with a decrease in seminal plasma3

compared to the control group, the total protein was still lipids content and also with sperm aging (poor semen
higher in the GA  groups. It is known that seminal plasma quality). In the present study, a high level of total lipid3

proteins coat and protect spermatozoa during ejaculation. and  cholesterol,  which  resulted in GA3 treatments
A positive relationship between increase seminal plasma (Table 3), was simultaneous with high values of sperm
total protein and albumin concentration and increase motility and sperm concentration for the same groups
semen quality was found in the present study and this (Table 2).
result was corresponding with Elkomy et al. [30], they There was a significant (P < 0.01) decreased in
reported that an increase in seminal plasma total protein seminal plasma activities of aspartate amino transferase
and albumin concentrations were showed in high fertile (AST) and alanine amino transferase (ALT) due to
male rabbits compared to low fertile rabbits and this treatment bucks with GA3 (Table 4) compared to
increase was associated with increase their seminal untreated bucks. The transaminases activities (AST and
quality measurements. Many studies have shown that low ALT) in semen are a good indicator of semen quality
content of seminal plasma proteins is associated with because it measures sperm membrane stability [40,41].
poor semen quality [31, 32]. Taha et al., [33] revealed that Boehnke et al. [42] found that among 22 different criteria
there was  a  positive  relationship  between semen used for evaluating heat stressed bulls, the least useful
quality and level of seminal plasma total proteins. Similar method were the determination of GOT activity. Also, the
results  were found by Osama and El-Sahn [34], they increments of the activities of AST and ALT in seminal
found a positive relationship between increasing seminal plasma are mainly due to the leakage of these enzymes
plasma total proteins and albumin and increasing total [43]. Yousef and Zeitoun [44] found that there were
number of sperm output. Kulkarni et al., [35] showed that, negative correlation coefficients between decrease sperm
seminal plasma total protein is mainly composed of motility on one side and AST and ALT release on the
albumin and globulin, in addition to small quantities of other side. They reported that the activities of these
nonprotein nitrogen, amino acids and peptides. these enzymes could be used as an indicator of sperm integrity.
compounds make up the amphoteric property of seminal Yousef et al. [45] reported that there was a negative
plasma proteins, thus, low protein content in seminal correlation between increased ALT and AST activities
plasma reduce its buffering capacity and in turn semen and decrease ejaculate volume, sperm concentration, total
quality [36]. sperm output, sperm motility index, total motile sperm,

A significant decrease (P < 0.05) in seminal plasma Therefore, the decrease in the activities of these enzymes
urea concentration was observed in the GA  treated coincided with the increase of semen quality. Similar3

groups at any dose compared to the control group. On the results found by Elkomy et al. [30] and El-Sebiey et al.
other hand, within the GA  groups, the highest dose of [46]. At the same time, the reduction seminal plasma total3

GA had the highest mean in seminal plasma urea protein (Table 3) in the control group may be correlated3

concentration when compared with the other GA  groups. with increase transaminase activities compared to the GA3

Reduce urea concentration in the seminal plasma for GA treated group, whereas, Reson et al. [37] reported that3

groups may be attributed to decrease transaminases increase transaminases activities were related to amino
activities, since, increase transaminases activities was acid imbalance that initiates protein catabolism. 
related to amino acid imbalance that initiates protein Seminal plasma alkaline phosphatase (ALP) and acid
catabolism [37]. And this decrease was reflected on phosphatase (AcP) enzymes (Table 4) were recorded an
increase seminal plasma total protein level for GA groups. increase in their activities in all groups that treated by GA3

Data showed that administration with low, medium compare to the control group. And this increase was
and high doses of GA  increased (P < 0.05) seminal plasma significant (P < 0.01) with AcP only. Previous studies3

HDL, cholesterol and total lipids concentration (Table 3) showed that rabbit's seminal plasma contained a number
compared to the control and the highest effects were of enzyme activities [45]. These enzymes play a pivotal
recorded for the medium dose then the low dose. Seminal role in  providing  substrate  energy  forming essential
plasma total lipids play important roles in the membrane link  in the energy generating cycles in sperm metabolism,

3

3
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Table 4: Effect of treatment male rabbits with different doses of GA  on seminal plasma: alanine aminotransferase (ALT), aspartate aminotransferase (AST),3

alkaline phosphatase (ALP), acid phosphatase (AcP) and serum testosterone (X±SE)

GA  doses (µg / kg body weight/ week)3

---------------------------------------------------------------------------------------------------------------------------------------------------------

Parameters Control 200 400 800

ALT 17.2±0.87 10.6±0.52 10.7±0.62 14.3±0.52a c  c b

AST 42.9±1.76 32.4±1.64 31.6±1.37 33.6±0.87 a  b  b  b

ALP 52.8±0.56 53.2±0.55 53.7±0.33 52.7±0.82N.S N.S N.S N.S

AcP 26.6±0.52 33.5±0.25 33.8±0.42 32.7±0.33 c  a b  a  b

Serum Testosterone 2.87± 0.68 1.97±0.61 1.17±0.20 1.57±0.22 a  a b  b ab

 means the same row have the different superscript are significantly different at (p< 0.05).abc

(A) (B)

(C) (D)

Fig. 1A,B,C,D: A: Cross section of testes from control group at the end of treatment period (H&E 400 X).
B: Cross section of testis from bucks treated with 200 µg GA (low dose) at the end of treatment period3

(H&E 400X).
C: Cross section of testis from bucks treated with 400 µg GA (medium dose) at the end of treatment3

period (H&E 400X).
D: Cross section of testis from bucks treated with 800 µg GA (high dose) at the end of treatment period3

(H&E 400X).

in  fertilization  process and in the maintenance of by Elkomy et al. [30] between the high and low fertile male
constant osmotic pressure during preservation [47]. The rabbit under the same strain.
phosphatases enzymes in semen play an important role in Results presented in Table 4 indicated that there was
transamination and phosphorylation processes in sperm a significant effect ((P < 0.05) of GA treatment on
metabolism and thus explain the differences observed in decrease serum testosterone concentration in the treated
the semen quality [36]. Also, Kamel [48] found that, in groups compared to the control group. Furthermore, the
rabbit groups, which have higher seminal quality index the medium GA  dose (400 µg GA ) had significantly lowest
AcP, activity was increased in their seminal plasma. mean for serum testosterone concentration than the other
Moreover, El-sebiey et.al. [46] found that the high fertile two GA  doses or the control group. In spite of, serum
male rabbit strains had phosphatase enzymes activities testosterone concentration was decreased significantly in
higher than the low fertile strains. A similar result found the all GA  doses, the semen quality and quantity was

3

3 3

3
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increased compared to control group. This improvement REFERENCES
in semen characteristics may be due to the direct
testosterone-like action of GA which inhibit the3,

testosterone  secretion and replacement the hormone in
its action. Spermatogenesis process depends on the
action of testosterone [49]. And testosterone is needed to
initiate spermatogenesis at puberty and for the
maintenance of this process in the adult. It also required
for the compilation of meiosis and for the differentiation
of the spermatids [50]. From our results it can be
demonstrated that GA may be have a direct androgenic-3

like action on testes and / or stimulate activation of their
testicular  germinal epithelium in seminiferous tubules.
The present results are in agreement with that of Elkomy
[12] who mentioned that semen characteristics were
improved, in spite of, serum testosterone concentration
was decreased in cockerels, which treated with GA  and3

GA may be has an androgenic-like action on stimulate3

spermatogenesis process. As well as, Gawienowski et al.
[8] Gawienowski et al [11] and Elkomy et al. [13] have
clearly demonstrated that, GA  possesses androgenic3

properties in male chicks based on the chicks comb
bioassay.

Histological Examination for Control and Treated
Rabbit's Testes: Histological examination of testes
sections for control male rabbits revealed histological
structures of the seminiferous tubules that were lined by
spermatogenic epithelium with spermatids and sperms in
the Lumina (Figures 1 A). However, testes sections for
treated  rabbit  bucks   that   injected  subcutaneously
with 200 µg GA (Figures 1 B), 400 µg GA  (Figures 1 C) or3 3

800  µg  GA   (Figures  1 D) revealed that GA supports3 3

and stimulates completion of spermatogenesis in the
seminiferous tubules that were lined by spermatogenic
epithelium with all stages of spermatogenesis. The same
results of GA on cocks’ testes was found by Elkomy [12],3

how reported that, treated cocks with GA conducted to3

stimulate spermatogesis process in the seminiferous
tubules to produces complete sperm.

CONCLUSION

From our results, it can be concluded that, GA  has a3

direct androgenic-like action on testes in male rabbits and
it has a positive effect on semen quality and quantity.
Since, GA may be caused stimulating and supporting3

spermatogensis process in seminiferous tubules to
produce complete spermatozoa and also, sex accessory
glands to secrete seminal plasma.
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