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ABSTRACT

This study was carried out to investigate the changes in semen characteristics, hormonal profile and
testicular morphometry of West African Dwarf (WAD) goat bucks treated with danazol. For this
purpose, eighteen matured WAD bucks average of about two years were randomly divided into
groups A, B and C comprising of six bucks per group. Group A was the control while B and C
bucks were given danazol at a dose rate of 20mg/kg body weight orally daily for four weeks. The
group B bucks’ testes were harvested thereafter for gross and histo-morphometric studies while
those of group C were left intact but danazol treatment was withdrawn for four more weeks. The
bucks’ semen samples (collected by electro-ejaculation) and hormonal samples (taken via the
jugular vein) were analyzed. The semen characteristics studied included color, volume, mass
activity, motility, percentage normal live-dead ratio, morphology and concentration; while the
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gz)r/]\évzoglds. hormones studied included testosterone, follicle stimulating hormone and luteinizing hormone.
Contraceptive Results show that there were significant decreases in semen characteristics of group B and C bucks
Semen compared with those of group A in the first four weeks. The semen characteristics of the group C
West African dwarf bucks bucks were reversed to normal range (similar to those of group A bucks) two weeks after danazol
Sperm cells treatment was withdrawn. Similar results were observed with the hormonal studies. In conclusion,

danazol caused a reversed reduction in sperm cells characteristics suggesting its possible use as a
contraceptive in WAD goat bucks.
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Introduction

Danazol is a synthetic attenuated androgen that has
been used especially in human (females) to manage various
disease conditions such as endometritis, fibrocystic breast
diseases, autoimmune thrombocytopaenia, amongst others
diseases (Alvarez et al., 2011; Lauro et al., 2011). It is not
popularly used in males but it has been documented to
possess inhibitory effect on the release of reproductive
hormones including the Follicle Stimulating Hormones
(FSH) and Luteinizing Hormone (LH) from the anterior
pituitary (Van Kroonenburgh et al.,, 1986). These
hormones play important roles on testicular functions; the
FSH acts on the sertoli cells (which are the nurse cells for

spermatogenic cells) while the LH acts on leydig cells
(which is the site of production of testosterone). The FSH
and LH acts synergistically to promote spermatogenesis
(Oduwole et al., 2018). Hence, inhibition of these
hormones will have effect on testicular function and the
rate of sperm production. There is dearth of literature on
the effect of danazol on spermatogenesis and associated
gonadotrophins in bucks of a model livestock; therefore,
paramount to carry out research to ascertain its clinical
utility, safety and fill the gap particularly in relation to male
animals and livestock production. This is because in
modern livestock production, non-invasive methods of
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controlling reproduction are being employed. For instance,
drug therapy is now being used to replace invasive
techniques such as castration in order to reduce health risk
and cost associated with surgical and post-surgical
exercises (Jana and Samanta, 2011; Ansari et al., 2017).
Therefore, this research was carried out to investigate the
effect of danazol on semen characteristics, hormonal
profile, testicular gross and histomophometry and its
possible use as a contraceptive in WAD goat bucks.

Materials and Methods

Ethical Approval

Ethical approval was sought following presentation of
proposal seminar at the University of Ibadan, Oyo state,
Nigeria. The University thus granted approval as part of a
thesis. The procedures and conduct of the research were
scrutinized to conform with international standards for
conducting research on small ruminants.

Animal Management and Experimental Design

Eighteen matured and reproductively active WAD
bucks between the ages of one and half to two years with
an average Body Weights (BW) of 11.7 £ 0.6 kg and of
universal body score of 3 were used for this study. The
bucks were housed at the goat unit of the Department of
Veterinary Surgery and Theriogenology, Michael Okpara
University of Agriculture, Umudike. They were stabilized
for four weeks prior to the commencement of the
experiment. The bucks were randomly divided into groups
A, B and C comprising of six bucks per group. Group A
was the control while B and C bucks were given danazol at
a dose rate of 20mg/kg body weight orally daily for four
weeks. The group B bucks’ testes were harvested thereafter
for gross and histo-morphometric studies while those of
group C were left intact but danazol treatment was
withdrawn for four more weeks.

Semen Sample Collection

Semen samples were collected by electro-ejaculation
method as described earlier (Bitto et al., 2000) from bucks
in the three groups weekly for four consecutive weeks.
Thereafter, semen samples were further collected from
bucks in group C for four more weeks. The semen
characteristics evaluated included color, volume, mass
activity, motility, percentage normal live-dead ratio,
morphology and concentration. All semen samples were
analyzed as described earlier by Bitto et al., 2000; Raji and
Ajala (2015).

Serum Sample Collection and Hormonal Analysis

Blood samples were collected twice in a week from all
the group bucks for four weeks from the jugular vein using
needle and syringe of guage 21 into plain sample bottles.
The blood samples were allowed to clot then centrifuged at
3000 revolutions per minute (rpm) for 30 minutes to
separate serum from the plasma. The serum samples were
carefully decanted into another plain bottle and stored in a
deep freezer at - 40° C until used. These serum samples
were assayed for serum concentration of testosterone,
follicle stimulating hormone (FSH) and luteinizing
hormone (LH) level using Enzyme-Linked Immunosorbent
Assay (ELISA) kits.

Gross Morphometric Studies

The testes of group A bucks and six of group B bucks
were harvested routinely. The weight and volume of the
testes of the groups A and B bulks were taken using digital
weighing balance (OHAUS®) and the water displacement
method respectively as described earlier (Mbaeri et al.,
2012; Raji and Ajala 2015; Raji et al., 2016).

Histo-Morphometric Studies

Histomorphometric studies were carried out on the
group A and B bucks as described earlier (Akinloye et al.,
2002; Olukole et al., 2014; Raji et al., 2015). The histo-
morphometric parameters taken for the testes were
Seminiferous Tubular Diameter (STD), Seminferous
Luminal Diameter (SLD) and the Germinal Epithelial
Height (GEH).

Statistical Analysis

Data were expressed as means + standard deviation.
One-way Analysis of Variance (ANOVA) followed by
Dunnet’s post hoc test and independent samples t-test were
used to analyze the data. Values of P<0.05 were considered
significant.

Results

Semen Analysis

The result of the semen analyses for the control bucks
(group A) and the danazol dosed bucks (groups B and C)
are as presented on Tables 1 and 2. There were significant
decreases in volume, mass activity, motility, percentage
normal live-dead ratio, morphology and concentration in
groups B and C bucks compared with group A bucks
(P<0.05). The semen characteristics of the group C bucks
were reversed to normal range (similar to those of group A
bucks) two weeks after danazol treatment was withdrawn.

Hormonal Analysis

The results for the hormonal analyses are as shown on
Table 3. There was significant decrease in serum
testosterone level in groups B and C bucks when compared
with those of group A in week 1, 2, 3 and 4 (P<0.05). The
FSH serum concentration significantly decreased in groups
B and C bucks when compared with group A bucks in week
1, 2,3 and 4. Also, LH level was significantly lowered in
groups B and C bucks than in group A bucks in weeks 1,
2,3 and 4.

Gross Morphometric Studies

The results for the gross morphometric studies are as
shown on Table 4. The weight and volume of the testes of
group B bucks were significantly decreased compared with
those of the group A bucks (P<0.05).

Histo-Morphometric Studies

The results of the histomorphometric studies are as
shown on Table 5. There were no significant differences in
the STD of group A and B bucks’ right testes and left testes
(P<0.05). But there was significant decrease in SLD of the
right testes of group B bucks compared with group A bucks
and similarly for the left testes. There were also significant
decreases in GEH of the group B right testes and left testes
compared with those of group A bucks.
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Table 1. Semen characteristics of control and West African Dwarf bucks dosed with danazol at 20mg/kg body weight.

Concentration (10°

1.880. 14%abc
1.53+0.25%ba

1.7940.127%8bc
1.3640.19*b2

1.8640.09%*2b¢
1.1440.23*ba

1.9040.06*20¢
0.94+0.16*02

Semen N Group Week Week Week Week
characteristics One Two three Four
6 A Cream Cream Cream Cream
Colour 6 B Light cream Grey Grey Grey
6 C Light cream Grey Grey Grey
6 A 0.4:+0.03%abc 0.3+0.06%3¢ 0.3+0.09%abc 0.4:£0.05%a0c
Volume (ml) 6 B 0.2+0.07%*ba 0.2+0.05%b2 0.2+£0.04%ba 0.2+0.01%*ba
6 C 0.2+0.09*c 0.2+£0.07* 0.2+0.05%* 0.2+0.04*c2
6 A 4.6+0.41%30c 4.5-+(.38%*abc 4.4+0.61%3c 4.6:+0.46%20c
Mass activity 6 B 1.7+0.26%*a 1.5+0.31%ba 1.1£0.14%ba 0.9+0.32%ba
6 C 1.9+£0.13* 1.6+£0.27%% 1.3+£0.09* 1.0£0.24*c
6 A 9345.06*abe 9244 97*abe 94+5.]3*abe 9344 35%abe
Motility (%) 6 B 52+3.22%ba 46£2.67*0 41£3.16*02 38+2.65%ba
6 C 50+4.09*¢ 47+3.53*¢a 43+5.26%* 40+3.17*
6 A 9144.08*abe 93+5.]4*abe 9244 7] *abe 9244 67*abe
Morphology (%) 6 B 66+2.94*b2 60+3.72%b2 52+2.61%*b2 43+2.09%*b2
6 C 68+4.01* 62+3.54* 55+3.87*@ 47+4.28*
. . 6 A 90+5.03*abe 92+4 6*abe 9144 .82 *abc 9245.01%*abc
'(;,}()")e'dead ratio 6 B 642,73 %02 5942 33#ba 5543.16%b 5142.63%02
6 C 63+3.15% 58+£2.66%% 54+£2.97%%@ 51+£3.41%
6 A
6 B
6 C

sperm cells/ml)

1.524+0.72%%

1.3740.60*%

1.1340.25%%

1.02+0.38*ca

*Significant at P<0.05; *** when row a is compared with rows b and c.

Table 2. Semen analyses of West African Dwarf bucks post-withdrawal of danazol treatment of 20mg/kg body

Semen Characteristics N Week 1 Week 2 Week 3 Week 4
Colour 6 Grey Cream Cream Cream
Volume (ml) 6 0.2+0.02*3bcd 0.3+0.08*ba 0.4+0.03*¢2 0.4+0.09%*d
Mass activity 6 1.24+0.3 1 *3bcd 4.1£0.52%ba 4.4+0.36% 4.5+0.18*d%
Motility (%) 6 40+1.82%3bcd 89+3.25%0a 911D 47%@ 9243 5
Morphology (%) 6 41+£].58*abcd 90+3.27%b2 9242 58%*c 92+2 91 *d
Live-dead ratio (%) 6 50-+3.4]*abcd 91+4.02%b2 92+1.83% 91+3.65%4
Concentration (10° sperm cells/ml) 6 0.9+0.20*20cd 1.940.22%b2  1,9+0.35%@ 2 1+(.24*%

*Significant at P<0.05; when column a was compared with columns b, ¢ and d.

Table 3. Hormonal analyses of control and West African Dwarf bucks dosed with danazol at 20mg/kg body weight.

Week 1

Week 2

Week 3

Week 4

4.7040.11*abc
1.87+0.03%*ba
1.90:£0.05%

4.69-+0.12%abc
1.45+0.04 %
1.43+0.07%¢2

4.80+0,12*abe
1.11+0.06%*b2
1.13£0.02%c

4.74+0.16%3cC
0.90+0.05%ba
0.92+0.04*<2

3.06:+0.15%a0c
0.87+0.02%*ba
0.85+0.07*

2.97+0.17%2bc
0.74+0.04 %
0.76:+0.05%¢2

2.89+0.10%a¢
0.56:0.02%ba
0.55+0.03*c

3.03+0.03 *abc
0.35+0.03*ba
0.36+£0.02%<2

Hormones Group
A
Testosterone (ng/ml) B
C
A
FSH (mMol/ml) B
C
A
LH (mMol/ml) B
C

2.40+0.18*abc
0.90+0.05*b2
0.9240.04*%

2.68+(.12%a0¢
0.77+0.03*b2
0.76+0.02*

2.75+0.10%3¢
0.56+0.02%*b2
0.5840.03*%

2.62+0,15%30¢
0.38+0.06*02
0.35+0.05%%

*Significant at P<0.05 when row a was compared with row b and ¢, FSH- Follicle Stimulating Hormone; LH- Luteinizing Hormone.

Table 4. Weight and volume of the testes of control and West African Dwarf bucks dosed with danazol at 20mg/kg body weight.

Parameters N WRT (kg) VRT (cm®) WLT (kg) VLT (cm®)
Control group 6 28.6+1.3%® 28.24]1.1%® 28.4+1.2%® 28.7+1.0%®
Experimental group 6 25.9+0.4%ba 25.6+0.3*b2 25.7+0.3*ba 25.840.4*ba

*Significant at P<0.05 when row a was compared with row b, WRT — weight of right testes; VRT — volume of right testes; WLT — weight of left testes;
VLT - volume of left testes

Table 5. Histo-morphometry of the testes of control and West African Dwarf bucks dosed with danazol at 20mg/kg body weight

Parameters Control Right Control Left I_Danazol_ Danazo_l
testis (Lm) testis (Lm) Right testis Left testis
Seminiferous tubular diameter 12 572.5+26.1 580.7 £ 28.2 565.9+23.6 569.2 +24.7
Seminiferous luminal diameter 12 247.2425.8%%0  251,6426.2%P0  [21.3 £15.7*%  122,8413.8*0
Germinal epithelial height 12 186.24£24.6%%0  179.8423.8*P0  [14,5+£17.8%  116,9+14.2%%0

*Significant at P<0.05 when column a is compared with columns b, ¢ is compared and d.
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Discussion

This study was conducted to investigate the changes in
semen characteristics, hormonal profile and testicular
morphometry of West African Dwarf (WAD) goat bucks
treated with danazol and its possible usefulness as a
contraceptive in WAD goat bucks. We observed that
danazol caused a significant reduction in sperm motility,
mass activity, concentration, percentage live-dead ratio and
normal morphology in WAD goat bucks. However, these
semen characteristics were reversed to normal range two
weeks post withdrawal of danazol treatment. This is similar
to the reports by Lohiya and Sharma (2009) who observed
severe reduction for seventy-four days in semen
characteristics of rabbit bucks treated with a combination of
danazol and testosterone which was reversed to normal
range after 115 days post treatment. The difference in the
duration of reversal to normal semen picture may be due to
the combination of testosterone with danazol in the earlier
study and duration of administration of danazol. Danazol
also caused a significant decrease in testosterone, FSH and
LH concentrations similar to the reports by Van
Kroonenburgh et al., (1986) in rats. There was also a
significant reduction in the testicular weight and volume of
danazol dosed WAD bucks similar to the observations in rats
by Alabi et al., (2015). With reference to the fact that
testicular volume is an index of spermatogenesis ((Kollin et
al., 2006; Raji et al., 2016), part of the reasons for the
reduction in semen characteristics due to the effect of
danazol observed in the present study may be due to the
reduction in testicular volume. We also observed significant
reduction in SLD and GEH of the danazol dosed WAD
bucks. These are similar to the observations in rats dosed
with danazol by Van Kroonenburgh et al. (1986). The
reduction GEH may also be implicated in the reduction in
semen characteristics since the germinal epithelia are where
the germ cells are within the testis (Laoye et al., 2019).

The findings in this study also confirm that danazol has
an inhibitory effect on reproduction of male animals.
However, these inhibitory effects as stated earlier were
reversible in the WAD bucks studied similar to earlier
reports (Lohiya and Sharma, 2009). This suggests that
danazol could be used as fertility control drug in WAD
bucks with effective management. Fertility control may be
done to prevent unwanted pregnancy, reduce livestock
production (if need be), prevent transfer of diseases and
undesired genetic traits or qualities, amongst other reasons.
In livestock production, these fertility controls are usually
done either by surgical or non-surgical means. However,
the non-surgical approach is becoming more preferable in
modern day livestock production to replace the invasive
method of castration which permanently renders the male
animal sterile (Ansari et al., 2017; Fesseha, 2019).

The mechanism of inhibition of spermatogenesis by
danazol is still not fully understood. This study based on
the various fertility parameters gave a very good clue by
speculating the contraceptive mode of action of danazol in
the bucks. It is a well-known fact that danazol is a steroid
and could interfere with the male androgenic hormones
which might be one of its reversible mechanisms. The fact
is that the danazol inhibit or suppresses the gonadotrophic
hormones this would affect spermatogenesis by decrease in
the surge of FSH and LH (Van Kroonenburgh et al., 1986;
Oduwole et al., 2018). Danazol could have affected some
of the spermatogenic cells as observed in the
histomorphometric study. A dose of 20mg/kg could cause
areversible decrease in the bioavailability below the steady
state level which would terminate the drugs effect in the
systemic circulation. This could be the reason for the

fertility reversal and improvement of fertility parameters
after the danazol withdrawal.

In conclusion, danazol caused a reversible reduction in
hormonal and spermatogenetic activities in WAD bucks.
Therefore, we suggest that it could be used as a
contraceptive in WAD goat bucks.
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