
www.academicjournals.com



   OPEN ACCESS Asian Journal of Animal and Veterinary Advances

ISSN 1683-9919
DOI: 10.3923/ajava.2018.218.225

Research Article
Effects of Oral Administration of Gonadotrophin Stimulant
(Theriogon®) on Sexual Behavior and Semen Characteristics in
Bulls
1Reham S. Waheeb, 2,3Mohamed Ashry, 4,5Ahmed B.A. Ali and 1Gamal A. Amrawi

1Department of Theriogenology, Faculty of Veterinary Medicine, Alexandria University, Alexandria, Egypt
2Department of Theriogenology, Faculty of Veterinary Medicine Cairo University, Giza, Egypt 
3Laboratory of Mammalian Reproductive Biology and Genomics, Department of Animal Science, Michigan State University, East Lansing,
Michigan, USA
4Department of Veterinary Hygiene and Animal Management, Faculty of Veterinary Medicine Cairo University, Giza, Egypt
5Animal Behavior and Welfare Group, Department of Animal Science, Michigan State University, East Lansing, Michigan, USA

Abstract
Background and Objectives: Application of artificial insemination necessitates proper selection and evaluation of sires for libido and
fertility. Deficiencies in either one of these characters can seriously compromise herd production. The objective of the current study was
to investigate the effects of oral administration of GnRH stimulant (Theriogon®) on sexual behavior and semen characteristics of bulls.
Materials  and  Methods:  The  study  was performed on 16 native Egyptian bulls that were randomly assigned in 2 groups, control group
(n = 8 bulls) received amino acid cocktail and treatment group (n = 8 bulls) received GnRH stimulant orally (100 mg kgG1 b.wt.,) once/week
for 4 weeks. Serum and semen samples were collected twice per week starting 1 week  before treatment and extended for 2 weeks after
the last treatment. On semen collection site, libido index and reaction time were assessed. Collected semen samples were evaluated for
ejaculate volume, pH, sperm motility, percentage of live sperm, sperm cell concentration, total sperm number per ejaculate and sperm
cell abnormalities. Testosterone concentration was assessed in serum samples using radioimmunoassay (RIA). Results: Oral administration
of GnRH stimulant resulted in significant gradual increase in testosterone levels from 2.36 ng mLG1 before treatment to 7.33ng mLG1 at
week 5 after treatment, then declined to level similar to controls at week 7. The increase of testosterone levels was associated with
increase in sexual activity expressed by increased libido index and decreased reaction time. Some parameters of semen quality
represented by ejaculate volume, sperm cell concentration and total sperm count per ejaculate were also improved after GnRH stimulant
treatment. Conclusion: Results of the current study suggest that treatment with GnRH stimulant (Theriogon®) could be used to improve
sexual activity and some aspects of semen quality in bulls. Further studies are required to investigate the effect of Theriogon treatment
on fertilizing ability.
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INTRODUCTION

In the last decades, wide application of artificial
insemination (AI) necessitated proper selection and evaluation
of sires with good libido and highly fertile semen. Libido in
bulls has been defined as the willingness and eagerness to
mount and attempt service, with mating ability described as
complete service. Deficiencies in either one or more of these
characters can seriously compromise herd production1. High
libido bulls are required for maximizing herd fertility and for its
probable beneficial effect on the fertility of subsequent female
progeny. Several attempts to improve bull libido and semen
quality using different treatments were reported previously.
Libido and semen quality were significantly improved after
treatment with GnRH in bulls2-4, buffalo-bulls5,6, dromedary
camel bulls7 and dogs8.  Injection  of  PGF2"  also increased
the number of spermatozoa  and  testosterone  level in
bulls9,10.   "-amino-para-hydroxy-hydrocinnamic  acid 
(synthetic L-Tyrosine, Theriogon®) is an aromatic amino acid
derived from phenylalanine by the action of phenylalanine
hydroxylase, it is  also  ingested directly from dietary protein.
L-Tyrosine is necessary for the synthesis of catecholamine
(dopamine, norepinephrine and epinephrine), thyroxin and
melanin11. L-Tyrosine mediates its action on gonadal function
indirectly through the stimulant effect of catecholamine on
both GnRH (GnRH secreting neurons are directly innervated by
catecholamine terminals) and growth hormone secretion12,13.
To our knowledge,  there   is   no  published  studies  on the
effect  of  Theriogon®  on  sexual  behavior  and semen
characteristics in bulls.  Therefore, the present study aimed at
studying the effect of "-amino-p-hydroxy-hydrocinnamic acid
(Theriogon®) administration on serum testosterone level,
sexual behavior and semen quality parameters of Egyptian
bulls.

MATERIALS AND METHODS

Animal treatment protocols were approved by Ethics
Committee of Alexandria University, Egypt in 2015.

Animals and treatments:  The present study was performed
on 16 native Egyptian bulls, aged 7-8 years. Animals were kept
under the same nutritional and managemental conditions. All
bulls were exercised for half an hour every other day and were
apparently healthy and free from any genital or reproductive
disorders. Animals were randomly assigned in 2 groups;
control    group   (n  =  8)   received   amino   acid    cocktail
(100 mg kgG1 b.wt.,) and treatment group (n = 8), bulls were

administered  oral  doses  equal  to  100  mg   kgG1   b.wt.,   of
"-amino-p-hydroxy-hydrocinnamic acid (Theriogon®, ADWEA
pharmaceuticals, Egypt) weekly for 4 weeks. The drug or
amino acid cocktail was dissolved in 200 mL water and
administered orally using drenching guns.

Semen collection and evaluation: Semen was collected from
all animals twice a week starting one week before any
treatment to ensure the soundness of the animals and
extended 2 weeks after last treatment. Briefly, semen was
collected by artificial vagina and a non-estrous female teaser.
Ejaculate volume was estimated visually using graduated
collection tubes. Semen pH was measured immediately after
collection using pH meter. Sperm cell concentration (106/mL)
was  estimated  using  hemocytometer,  total  sperm  count
per ejaculate was calculated by multiplying the ejaculate
volume in sperm cell concentration/mL. Progressive motility
was evaluated by light microscopy (x400) with  a thermal
stage (37EC). The  percentage  of  live  spermatozoa  and
sperm morphology were determined by the supervital
eosin/nigrosine staining technique, at least 200 spermatozoa
were counted in each sample14.

Assessment of sexual activity: Indices of sexual activity were
assessed during semen collection. Libido index, the degree of
sexual interest within 10 min and reaction time, the time that
elapses between male recognition of the female and the
completion of copulation1. In this case the time elapsed
required for the bull to complete the ejaculation in the
artificial vagina.

Radioimmunoassay (RIA): Blood samples were collected at
same times of semen collection using plain vacutainer tubes.
Serum  was  separated  by  centrifugation  at  3000  rpm   for
15 min. Serum testosterone concentration was assessed using
Radioimmunoassay (RIA) technique15. Kits were purchased
from Beckman Coulter Diagnostics (Active© DSL-400 RIA), that
was verified before for bovine species15. Detection  range
(0.08- 25 ng mLG1), intra-assay coefficient (4.4%).

Statistical analysis: Statistical analyses were performed using
R software (version 3.3.1), package ‘stats’ (R Core Team., 2013).
Descriptive  statistics  were calculated using the psych
package  and  data  presented  as  mean±standard error of
the mean (SEM). Semen characteristics, serum testosterone
concentration and sexual activity were compared between
both control and treatment groups and throughout a 7 weeks
observational  period  (1  week  before  treatment,  4  weeks of
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treatment  and 2 weeks after). To describe the influence of oral
administration of GnRH stimulant on sperm characteristics
(Sperm cell concentration, total sperm count per ejaculate,
progressive motility, percentage of live spermatozoa and
sperm morphology), sexual activity (Libido index and reaction
time) and serum testosterone concentration, during each of
the 7 week observational period and all possible interactions,
generalized linear mixed models (GLMM) were developed with
family set to “Poisson“, with the “log” link function, using the
lme4 package16. 

Individual animal and the day of data collection were
included as random effects for all models and p<0.05 was
considered significant. 

The models included treatment groups (Treated and
control),  the  week  of  observational period (week 1 through
week 7) and their interactions as fixed effects. Statistically
significant effects were further analyzed using Tukey’s
honestly significant difference (HSD) multiple comparison
procedures using the multcomp package17, p<0.05 was
considered significant. 

RESULTS

GnRH stimulant increase serum testosterone and improve
the libido of bulls: GnRH stimulant  treatment  depicted  in
Fig. 1 resulted in a significant increase in serum testosterone
levels starting at week 2 (5.98 vs 2.33 ng mLG1; p = 0.03) and
peaking at week  5 (7.33 vs. 2.4 ng mLG1; p = 0.01) in Theriogon
treated and control group, respectively. Then serum
testosterone was declined starting 6 to reach to level similar to
controls at week  7. No changes in serum testosterones levels
were observed in the control group over the treatment period.
Indices of sexual activity, libido index and reaction time were
significantly improved in response to GnRH stimulant
treatment as compared to control group. Libido index (Fig. 2a)
was increased from 3.8 before treatment  to  6.09  at  week 5
(p = 0.021), whereas reaction time (Fig. 2b) was reduced from
108.8-43.25 sec (p = 0.042). Effects of GnRH on sexual activity
declined after cessation of treatment. 

Effect of GnRH stimulant treatment on ejaculate
characteristics: To investigate the effect of GnRH stimulant
treatment on ejaculate characteristics, collected ejaculates
were evaluated for pH, ejaculate volume, sperm cell
concentration per mL, total sperm number per ejaculate.
Semen pH was not impacted by Theriogon® treatment,
whereas, ejaculate volume, sperm  cell  concentration and
total   sperm  per  ejaculate  were  significantly  increased  post

Fig. 1: Effect of GnRH stimulant treatment on serum
testosterone   levels   in   bull,  treatment  group  bulls
(n = 8) were received oral doses of 100 mg kgG1 b.wt.,
of  GnRH  stimulant/week  for  4 weeks, control group
(n = 8) were received same doses of amino acid
cocktail. Blood samples were collected twice/week
starting one week before treatment (W0) and extended
2 weeks after GnRH stimulant treatment for
measurement of serum testosterone by RIA
All parameters are expressed as Mean±SEM. * indicates differences
(p<0.05) between treatment and control group or the same week of
treatment

Theriogon® treatment. Ejaculate volume (Fig. 3a) was 
increased  from 3.9 mL before  treatment  to  6.8 mL at week
5 post treatment (p = 0.03).  Sperm cell concentration (Fig. 3b)
started to increase significantly from week 2 (p = 0.032) after
treatment, reaching maximum value at week 6 (1668.1×106

sperm/mL. p = 0.038), then started to decline at week 6.
Likewise, total  sperm  count  per  ejaculate  showed  similar 
pattern (Fig. 3c) p = 0.041).

Effects of GnRH stimulant treatment  on  sperm  motility
and viability: Individual sperm motility was assessed using
diluted semen and light microscopy (x400), only progressively
motile spermatozoa were counted. The  superavital stain,
eosin nigrosine was utilized to  investigate  sperm viability.
Individual  sperm  motility  and   sperm   viability  showed
slight but non-significant increase in response to Theriogon®
treatment. Sperm viability showed upward  trend compared
to control group  starting at week 2 (82.6 vs. 75.3%) through
week 5 (85.4 Vs. 74.9%), then it declines at week 6 (79.1 vs.
76.1) post treatment as depicted in Fig. 4. Individual motility
tended to  increase in response to Theriogon®  treatment
starting week 3 through week 5 before declining at week  6
post treatment. 

Effects of GnRH stimulant treatment on sperm cell
abnormalities:     Sperm    cell    abnormalities    (Fig.    5)   were
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Fig. 2(a-b): Effect of GnRH stimulant treatment on sexual
activity of bulls, treatment group bulls (n = 8) were
received oral doses of 100 mg kgG1 b.wt., of GnRH
stimulant/week for 4 weeks, control group (n = 8)
were received same doses of amino acid cocktail.
Sexual behavior was observed twice/week starting
one week  before  treatment  (week 0)  and
extended 2 weeks after GnRH stimulant treatment
for assessing (a) Libido index and (b) Reaction time
All parameters are expressed as Mean±SEM. * indicates
differences (p<0.05) between treatment and control group for the
same week of treatment

significantly     increased    in    response    to    GnRH   stimulant
treatment (p = 0.021). Primary abnormalities were increased
from 2.2-5.3%. Secondary abnormalities were increased from
5.8-9.45%.

DISCUSSION

The results of current study demonstrated that oral
administration of GnRH stimulant (Theriogon®) increases the
levels of testosterone in bull’s serum and subsequently
increased sexual activity assessed by libido index and reaction
time. Moreover, several parameters of semen quality were
improved in response to GnRH stimulant administration.
Previous  studies  demonstrated  positive  effect  of  tyrosine
on female reproductive performance. For example, rats
supplemented   with   100   mg   of   L-tyrosine/kg   BW   at  late

Fig. 3(a-c): Effect of GnRH stimulant treatment on semen
characteristics  in  bulls,  treatment   group   bulls
(n = 8) were received oral doses of 100 mg kgG1

b.wt., of GnRH stimulant/week for 4 weeks, control
group (n = 8) were received same doses of amino
acid cocktail. Semen samples were collected
twice/week starting one week before treatment
(week 0) and extended 2 weeks after GnRH
stimulant treatment for measurement of (a)
Ejaculate volume, (b) Sperm cell concentration and
(c) Total sperm count/ejaculate
All parameters are expressed as Mean±SEM. * indicates
differences (p<0.05) between treatment and control group for the
same week of treatment

diestrus had 3.4 more pups per litter than untreated controls18.
Similar work demonstrated that sows received the same dose
one day after weaning increased the litter size19. We previously
demonstrated  that  the  same  dose   of   Theriogon®   induced
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Fig. 4(a-b): Effect of GnRH stimulant treatment on sperm and
viability and motility, treatment group bulls (n = 8)
were  received  oral  doses  of  100 mg kgG1 b.wt.,
of GnRH stimulant/week for 4 weeks, control
group (n = 8) were received same doses of amino
acid cocktail. Semen samples were collected
twice/week starting one week before treatment
(week 0) and extended 2 weeks after GnRH
stimulant treatment for measurement of (a) Sperm
viability and (b) Motility
All parameters are expressed as Mean±SEM

puberty  in  delayed  pubertal buffalo-heifers, which continued
normal cyclicity afterward20, also single oral dose of
Theriogon® induced cyclicity in anestrous buffaloes21.
Available data showed that when Theriogon® was
administered to prepubertal rabbits, testicular descent
occurred   16   days   earlier   in  Theriogon®  treated  group
(100 mg kgG1 b.wt.,) compared to control group. First attempt
of mounting females was recorded at 90-97  days of age and
131-133 days of age for the Theriogon® treated and control
group, respectively.  Likewise,  when pubertal rams treated
with Theriogon®, an increase in circulating testosterone
concentration and improved semen parameters (volume,
motility, count) were observed, which was superior to the use
of 10 :g-GnRH analogue (Receptal©) (El-Amrawi et al.
unpublished).

Gonadotrophin  stimulant,  "-amino-p-hydroxy-
hydrocinnamic acid, is  an  aromatic  amino  acid  necessary for

Fig. 5(a-b): Effect of GnRH stimulant treatment on sperm
abnormalities, treatment group bulls (n = 8) were
received oral doses of 100 mg kgG1 b.wt., of GnRH
stimulant/week for 4 weeks, control group (n = 8)
were  received  same  doses  of amino acid cocktail.
Semen samples were collected twice/week
starting 1 week before treatment (week 0) and
extended 2 weeks after GnRH stimulant treatment
for    measurement   of   sperm   (a)  Primary  and
(b) Secondary abnormalities
All parameters are expressed as Mean±SEM. * indicates
differences (p<0.05) between treatment and control group for the
same week of treatment

the synthesis of catecholamine (adrenaline, noradrenaline and
dopamine). Catecholamine stimulates the hypothalamus to
produce Gonadotropin releasing hormone (GnRH) via
adrenergic receptor mechanism22. GnRH secreted from the
hypothalamus stimulates the anterior pituitary to produce
gonadotropin hormones (FSH and LH), which control
folliculogenesis and spermatogenesis23-26. Spermatogenesis is
induced and controlled directly by follicle stimulating
hormone (FSH) and indirectly by luteinizing hormone (LH), the
latter  act  via  stimulating  Leydig  cells to secrete testosterone
thus improves libido23,27. It has been reported that treatment
with GnRH increased testosterone concentration in
prepubertal  bulls28  and  dromedary  camel  bulls7. The current
study demonstrated that treatment with GnRH stimulant
resulted  in  significant  increase  in  serum  testosterone  levels
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over  time  in  treated bull. Increased testosterone is associated
with improved sexual activity29. Libido or sex drive is defined
as the willingness and eagerness of the bull to mount and
serve30. Libido is a genetic competent of the male sexual
behavior, many tests were developed to measure such trait
including but are not limited to, libido index which is defined
as the  degree  of  sexual  interest  including   service   within
10 min31 and reaction time which measured by the time that
elapses between male recognition of an appropriate sexual
stimulus  and  the  completion of copulation32. Previous
studies demonstrated that the reaction time and libido of the
bull greatly improved after treatment with GnRH or
testosterone2,4,5,33,34. The present study indicated that
administration of GnRH stimulant improved the sexual activity
of the animal, determined by increased libido index and
decreased reaction time. A negative association between
testosterone level and reaction time and positive association
with libido index was evident in bulls. This could be attributed
to the stimulatory effect of GnRH on pituitary gonadotropin
secretion rate and in turn a higher production of serum
testosterone that resulted in improvement of libido. 

In the present study, a significant increase in the ejaculate
volume, sperm concentration and total sperm count per
ejaculate was demonstrated following Theriogon® treatment.
Previous studies showed that treatment with testosterone35 or
GnRH2,36 increases the ejaculate volume and sperm density.
Increased testosterone stimulates the accessory genital glands
mainly seminal vesicles, subsequently increasing the ejaculate
volume by increasing the major component of the ejaculate;
seminal plasma. Stimulation of seminal vesicles leads to
increased fructose concentration in seminal plasma which in
turn contribute to the increased sperm motility2. It was
demonstrated that L-DOPA and its precursor, tyrosine, has
antioxidant  and  antiradical  properties  in  an  in  vitro
model37. Also, it was  shown  that  tyrosine  contributes to the
anti-oxidant capacity of seminal plasma38, these findings
explains improved motility and viability of spermatozoa. 

Sperm abnormalities where classified according to the
site origin to primary, originating from the testis and
secondary originating from epididymis39. The overall
percentage of sperm abnormalities is 20% in bulls40. The
results of the present study revealed a significant increase in
the sperm abnormalities (primary and secondary) after
treatment with GnRH stimulant. However, the percentage of
abnormalities did not exceed the permissible limit reported
before40. This increase may be resulted from the squeezing
effect of catecholamine on seminiferous tubules and
epididymis. 

CONCLUSION

From the results of the current study it was concluded
that, oral administration of GnRH stimulant (100 mg kgG1 b.wt.)
resulted in an improvement in libido and sperm count.
Therefore, GRH stimulant could be used to improve sexual
behavior in these species. Further studies are required to
elucidate the molecular mechanisms of Theriogon® in male
reproduction.

SIGNIFICANCE STATEMENT

The current study discovers the beneficial effects of oral
administration of "-amino-p-hydroxy-hydrocinnamic acid
(Theriogon®) on libido and semen characteristics in bulls. It
provides new insights in improving sexual behavior and
semen quality in farm animals. This study help researchers to
uncover the critical area of using non-hormonal therapy to
improve sexual behavior and semen quality in livestock
species. 

REFERENCES

1. Noakes, D.E., T.J. Parkinson and G.C.W. England, 2001. Arthur's
Veterinary Reproduction and Obstetrics. 8th Edn., WB
Saunders Co., London, pp: 68.

2. Rao, A.V.N., 1990. Treatment with gonadotrophin releasing
hormone for correction of libido problems in Murrah bulls.
Indian Vet. J., 67: 760-762.

3. Andersson, M., 1992. Relationships between GnRH-induced
testosterone maxima, sperm motility and fertility in Ayrshire
bulls. Anim. Reprod. Sci., 27: 107-111.

4. Devkota,  B.,  K.I.  Takahashi,  S.  Matsuzaki,  M.   Matsui   and
A. Miyamoto et al., 2011. Basal levels and GnRH-induced
responses  of peripheral testosterone and estrogen in
Holstein  bulls  with  poor  semen  quality.  J.  Reprod.  Dev.,
57: 373-378.

5. Abdel-Malak, G., S.A. Essawi, R.H. Youssef and F.A. Soliman,
1992. Testicular response to GnRH in buffalo bull. Anim.
Reprod. Sci., 27: 123-128.

6. El-Khawaga,  A.,  M.  Kandiel,   G.   Sosa,   M.   Abou   El-Roos,
A. Abdel-Ghaffar and A. El Azab, 2011. Effect of gnrh analogue
on libido and semen characteristics of puberal buffalo bulls.
Benha Vet. Med. J., 1: 28-34.

7. Monaco,  D.,  M.  Fatnassi, B. Padalino, L. Aube, T. Khorchani,
M. Hammadi and G.M. Lacalandra, 2015. Effects of a GnRH
administration on testosterone profile, libido and semen
parameters  of  dromedary  camel   bulls.   Res.   Vet.    Sci.,
102: 212-216.

223



Asian J. Anim. Vet. Adv., 13 (3): 218-225, 2018

8. Kawakami, E., T. Hori and T. Tsutsui, 2009. Changes in plasma
testosterone level and semen quality after frequent injections
of GnRH analogue in a Beagle dog with azoospermia. J. Vet.
Med. Sci., 71: 1373-1375.

9. Masoumi,  R.,  A.  Towhidi,  A.N. Javaremi, H. Nabizadeh and
M. Zhandi, 2008. Cloprostenol injection improves
reproductive characteristics in low libido Iranian holstein
bulls. Pak. J. Biol. Sci., 11: 1027-1031.

10. Narasimha  Rao,  A.V., G.B. Haranath, C. Visweswara Rao and
J. Ramamohana Rao, 1986. Effect of prostaglandin F2 alpha
on libido, seminal quantity and quality of buffalo bulls.
Theriogenology, 25: 689-692.

11. Harper, H.A., V.W. Rodwell and P.A. Mayes, 1980. Review of
Physiological Chemistry. 17th Edn., Lange Medical
Publications, California, USA., pp: 265-272.

12. Chen, W.P., J.W. Witkin and A.J. Silverman, 1989.
Gonadotropin releasing hormone (GnRH) neurons are directly
innervated by catecholamine terminals. Synapse, 3: 288-290.

13. Muller, E.E., 1973. Nervous control of growth hormone
secretion. Neuroendocrinology, 11: 338-369.

14. Barth, A.D. and P.A. Bowman, 1994. The sequential
appearance of sperm abnormalities after scrotal insulation or
dexamethasone treatment in bulls. Can. Vet. J., 35: 93-102.

15. Souza, L.W.D.O., A.F.C. Andrade, E.C.C. Celeghini, J.A. Negrao
and R.P.D. Arruda, 2011. Correlation between sperm
characteristics and testosterone in bovine seminal plasma by
direct radioimmunoassay. Rev. Brasil. Zoot., 40: 2721-2724.

16. Bates, D., M. Machler, B. Bolker and S. Walker, 2014. Fitting
linear mixed-effects models using lme4. Arxiv Preprint Arxiv,
NO. 1406.5823. https://arxiv.org/abs/1406.5823

17. Hothorn, T., F. Bretz and P. Westfall, 2008. Simultaneous
inference  in  general  parametric   models.   Biometrical   J.,
50: 346-363.

18. Hammerl, J. and P. Muller, 1988. Untersuchungen iiber den
effekt van dosis und applikationszeitpunkt von l-tyrosin auf
das  reproduktionsgeschehen  der ratte. Tieraerztl. Umsch.,
43: 450-453.

19. Hammerl, J. and M. Russe, 1987. Reproduktionssteigerung bei
sauen durch perorale verabreichung von l-tyrosin. Tieraerztl.
Umsch., 42: 551-554.

20. El-Amrawi, G.A., F.M. Hussein, I.E. El-Bawab and A.D. Zakaria,
1992. Induction of puberty in delayed pubertal buffalo-heifers
by l-tyrosine. Proceedings of the Cairo International Meeting
on Working Animals, April 13-16, 1992, Cairo.

21. El-Amrawy, G.A., A.D. Zakaria and M.T. Nasr, 1991. L-Tyrosinc
and ovarian activity in Egyptian buffaloes. Assiut Vet. Med. J.,
25: 211-216.

22. Kalra, P.S., S.P. Kalra, L. Krulich, C.P. Fawcett and S.M. McCann,
1972. Involvement of norepinephrine in transmission of the
stimulatory influence of progesterone on gonadotropin
release. Endocrinology, 90: 1168-1176.

23. Nieschlag, E., M. Simoni, J. Gromoll and G.F. Weinbauer, 1999.
Role of FSH in the regulation of spermatogenesis: clinical
aspects. Clin. Endocrinol., 51: 139-146.

24. Matsumoto,  A.M., A.E. Karpas and W.J. Bremner, 1986.
Chronic  human   chorionic  gonadotropin  admininstration
in normal men: Evidence  that  follicle-stimulating hormone
is necessary for the maintenance of quatitatively normal
spermatogenesis   in   man.   J.   Clin.   Endocrinol.     Metab.,
62: 1184-1192.

25. Sriraman,  V.  and  A.J.  Rao,  2005.  Fsh,  the   neglected
sibling: Evidence for its role in  regulation  of
spermatogenesis and  leydig  cell  function.  Indian J. Exp.
Biol., 43: 993-1000.

26. Tsutsumi, R. and N.J.G. Webster, 2009. Gnrh pulsatility, the
pituitary response and reproductive dysfunction. Endocrine
J., 56: 729-737.

27. Simoni, M., G.F. Weinbauer, J. Gromoll and E. Nieschlag, 1999.
Role  of  FSH  in  male  gonadal  function.  Ann. Endocrinol.,
60: 102-106.

28. Ronayne,  E.,  W.J.  Enright  and   J.F.   Roche,   1993.    Effects
of continuous administration of gonadotropin-releasing
hormone (GnRH) or a potent GnRH analogue on blood
luteinizing     hormone   and   testosterone    concentrations
in    prepubertal    bulls.      Domest.     Anim.       Endocrinol.,
10: 179-189.

29. O'Connor, D.B., J. Archer and F.C. Wu, 2004. Effects of
testosterone on mood, aggression and sexual behavior in
young men: A double-blind, placebo-controlled, cross-over
study. J. Clin. Endocrinol. Metab., 89: 2837-2845.

30. Chenoweth, P.J., 1981. Libido and mating behavior in bulls,
boars and rams. A review. Theriogenology, 16: 155-177.

31. Chenoweth, P.J., 1997. Bull libido/serving capacity. Vet. Clin.
North Am. Food Anim. Pract., 13: 331-334.

32. Chenoweth, P.J., J.S. Brinks and T.M. Nett, 1979. A comparison
of three methods of assessing sex-drive in yearling beef bulls
and relationships with testosterone and LH levels.
Theriogenology, 12: 223-233.

33. Malak,  G.A.  and   M.   Thibier,   1985.   Individual   variations
in FSH release  after  a  GnRH  challenge  and  relationship
with    semen   output   in   young   bulls.  J.  Reprod.  Fertil.,
75: 345-350.

34. Kumar, B.B., S. Pandita, B.S. Prakash, S. Mallick and B. Mili,
2016. Responsiveness of prepubertal  crossbred  bull calves
to exogenous GnRH and its impact on reproductive
hormones    under   tropical   conditions.    Springer     Plus,
Vol. 5. 10.1186/s40064-016-1956-4.

35. Mangiamele, L.A. and R.R. Thompson, 2012. Testosterone
rapidly increases ejaculate volume and sperm density in
competitively breeding goldfish through an estrogenic
membrane     receptor    mechanism.    Hormones      Behav.,
62: 107-112.

224



Asian J. Anim. Vet. Adv., 13 (3): 218-225, 2018

36. Kawakami, E., T. Yagi, M. Kobayashi and T. Hori, 2012.
Therapeutic effect of frequent injections of GnRH analogue in
a beagle with knobbed acrosome abnormality of sperm. J.
Vet. Med. Sci., 74: 201-204.

37. Gulcin, I., 2007. Comparison of in vitro antioxidant and
antiradical activities of L-Tyrosine and L-Dopa. Amino Acids,
32: 431-438.

38. Van Overveld, F.W., G.R. Haenen, J. Rhemrev, J.P. Vermeiden
and A. Bast, 2000. Tyrosine as important contributor to the
antioxidant capacity of seminal plasma. Chemico-Biol.
Interact., 127: 151-161.

39. Blom, E.,  1983.  [Pathological conditions in genital organs
and sperm as a cause for the rejection of breeding bulls for
import into and export from Denmark (an andrologic
retrospective,  1958-1982)].  Nord.  Vet.  Med.,   35:  105-130,
(In Danish).

40. Menon,  A.G.,  H.W.  Barkema,  R.  Wilde,   J.P.   Kastelic   and
J.C. Thundathil, 2011. Associations between sperm
abnormalities, breed, age and scrotal circumference in beef
bulls. Can. J. Vet. Res., 75: 241-247.

225


	AJAVA.pdf
	Page 1


