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Manipulation of Reproductive Hormones Disorder in Sub-Fertile Male Dromedary
Camels Using Exogenous Gonadotropic-Releasing Hormone (GnRH)
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Abstract: Six adult male dromedary camels were divided into 2 groups of 3 animals each. The first group was
characterized as “fertile” and served as control, whereas the second group was characterized as “sub-fertile”
and received 200 pg GnRH subcutaneously during the breeding season. At the time of GnRH treatment,
the mean base-line LH concentration was sigmficantly lower (P < 0.01) in the treated sub-fertile group
(0.8 £0.3 ng/ml) compared to the fertile one (7 £1.0 ng/ml). Mean values of LH remained in these low levels
until 4 hours following the treatment, thereafter it increased significantly reaching the highest value at 8 hours
after GnRH myjection. The average values of blood serum testosterone were significantly lower (P < 0.01) in the
sub-fertile group (1.7 +0.2 ng/ml) compared to the fertile one (3.7 +0.2 ng/ml), while it reached an intermediate
value (2.2 £0.1 ng/ml) in sub-fertile camels following GnRH treatment. Meanwhile, the average values for
prolactin concentrations were significantly higher (P < 0.01) in the sub-fertile group (276.3 £5.8 mIU/) compared
to the fertile one (136.3 £13.9 mIU/), but it decreased to an intermediate value (243.0 £6.6 mIU/1) in sub-fertile
camels following GnRH treatment. However, neither day of the breeding season nor the reproductive status
had significant effects on blood serum estradicl profile. These results indicate that sub-fertile camels responded
to GnRH treatment, which may give a futuristic insignia on the use of hormones to improve the reproductive

efficiency m bull camels during the breeding season.
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INTRODUCTION
Generally, the reproductive performance of
dromedary camels is extremely low compared to other farm
animal species [1], where males have low mating efficiency
throughout their reproductive lives [2]. The linited
breeding opportunity, due to the short breeding season
and limited libido of males, is considered the major factor
contributing to low fertility in camels [3]. Recent
experience i breeding management of camel herds has
revealed an unexplamed sort of sub-fertility and sterility
prevailing in a significant number of males [4]. Tn the
literature, there is a lack of publications concerning
diagnosing and treating sub-fertility mn male dromedary
camels. However, determination of the blood circulating
levels of different reproductive hormones has allowed
good chances in the diagnosis of physiological status
and pathological conditions m amimals [5]. Anabolic

steroids or testosterone therapies, which are sometimes
used in attempts to improve male characteristics and
libido, are not recommended for dromedary bulls in
breeding work [6]. Stimulation of the reproductive
function in males using GnRH has been effective in
enhancing sexual behavior and semen parameters in
different species [7-9]. However, only lunited trials were
conducted to stimulate libido and sexual activity in camels
[10, 11]. But there is still uncertainty about the optimal
treatment modality, schedule and duration of the therapy
to treat sub-fertility using GnRH [9]. Momtoring the
responsiveness of the pituitary gland to a single or
repetitive dose of exogenous GnRH with the subsequent
release of LH and FSH has been reported in stallions [g].
On the other hand, prolactin concentration has been
reported to decrease significantly when transiting from
the non-breeding season into the rutting season [12].
Monitoring the changes mn blood serum prolactin levels 1s
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of great importance in determining reproductive disorders
inmale dromedaries, since the elevated prolactin levels is
considered a causative factor of the reduced fertility and
libido [13]. The aim of the present study 1s to improve the
reproductive performance in dromedary camels during the
breeding season by enhancing the efficiency of sub-fertile
males using GnRH treatment.

MATERIALS AND METHODS

Animals and Management: This study was carried out at
Maryout Research Station, Desert Research Center,
Ministry of Agriculture and Land Reclamation, Egypt. Six
adult male dromedary camels(Camelus dromedaries) aged
12-15 years and average weight 625 kg were used for two
consecutive breeding seasons (December 2008 - March
2009) and (December 2009- March 2010). The animals were
fed on a maintenance ration composed of a concentrate
mixture (50% corr, 47% barley, 2% minerals, 1% salt) at
the rate of 4 kg /head/day, while Egyptian clover
(Trifolivem alexandrinwm ) hay was offered ad Iib. Fresh
water was presented once daily in mid-day. The animals
were divided into 2 groups of 3 ammals each. The first
group was characterized as “fertile” and served as control,
where the animals showed normal sexual and mating
behaviors, semen donation and physical characteristics.
However, the reproductive status history for the second
group for the last five years reveals disorders in sexual
behavior, semen donation and accessibility. Therefore,
this group of animals was characterized as “sub-fertile™.

Data Collection

Meteorological Parameters: Climatically, location of
Maryout Research Station is considered a semi-arid
region. Average values for meteorological data including
ambient temperature (°C), relative humidity (%) and wind
speed (km/h) in the area of the study were obtained
from the internet for two consecutive breeding seasons;
(December 2008 - March 2009) and (December 2009 -
March 2010).

Samples for Hormonal Profiles Analysis: Throughout
the period of the study, blood samples were taken bi-
weekly from the jugular vein of all ammals at 8 a.m. before
access to feed and water. The samples were withdrawn
into non-heparinized tubes and then were transferred
to a refrigerator at 5°C. Blood serum was separated by
letting the collection tubes stand oblique m their holder
for 24 hours. Blood serum then was collected and stored
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at -20°C until analysis. Testosterone and estradiol 17
profiles were assayed using microplate EIA kits obtained
from Monobind Inc. Lake Forest, CA, USA. The lower
detection limits were 0.38 pg/ml and 0.29 ng/ml plasma,
while the intra and inter assay CV’s were (4.5, 8.8 %) and
(6.3, 92 %) for both testosterone and estradiol kits,
respectively. These values are based on the means of
low, medium and lgh quality control samples measured
in 10 assays. Prolactin profile was analyzed using an
ELISA sandwich immunoenzymatic quantitative test.
The kit was obtained from Diagnostic System Italy (DSI),
Gallarate, Varese, Ttaly. The lowest detection limit. for the
kit was 10 mIU/ with a dynamic range between 0-2000
mIU/1 based on 10 replicate analyses. The intra and inter
assay CV’s were 2.2 and 2.7 %, respectively.

GnRH Treatment: At the peak of the breeding season
(1% of February), the sub-fertile camels were injected
subcutaneously with 200 pg GnRH (Gonabreed®,
Gonadorelin  acetate, Parnell Laboratories, Australia,
PTY. LTD.). The injection was done by using a clinical
needle and targeted the back of the neck in the area right
under the poll gland location.

Samples for LH Determination: Blood samples were
taken from the jugular vein of both control and treated
camels immmediately before GnRH injection and then every
two hours for the subsequent 24 hows following
injection. Blood serum then was obtained and stored in
the same way that was previously described. Luteinizing
hormone (LH) profile n both the control and treated
animals was analyzed using an ELISA sandwich
immunoenzymatic quantitative test for camel LH
determination obtained from ReproPharm SAS, Nouzilly,
France.

Statistical Analysis: All blood serum hormonal profiles
were statistically analyzed using a general linear model
(GLM) procedure for repeated measurements (SP3S, 2006)
[14]. The differences between means were detected using
Duncan's Multiple Range Test [15].

RESULTS

The results presented in Table 1 showed that TH
exhibited an oscillatory releasing pattern in both
fertile (control) and sub-fertile (treated) ammals
throughout the 24 hours. The  highest LH
concentration in the fertile group was 8 +£0.9 ng/ml while
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Table 1: Mean values (£ SE) of luteinizing hormone (LH, ng/ml) concentration in fertile and GnRH-treated sub-fertile camels throughout 24 hours following injection

AM Time (Hours) P.M.
Group o* 2 4 6 8 10 12 14 16 18 20 22 24
Fertile 7.0%%£1.0  6.5™+1.0 53™£09  45""%13 6.0™"£13  48"":21 55":08 63"x1.0 3.0"t12 8.0"+09 1.9%0.7 2512 5.6™%1.7
GnRH-treated 0.8°°+0.3 0.5°"+0.1 1.3%%40.6  6.8""+0.8 8.7440.7 6.0™408 6.0™£1.0 6317 3.8"“£19 35112 23°£04 45420 51™4%20

** Values in the same row with different superscript letters differ significantly (P < 0.01)
** Values in the same column with different superscript letters differ significantly (P <0.01)

*Time (0) is the time of injecting sub-fertile animals with 200 ug GnRH subcutaneously
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Fig. 1: Mean values for blood serum LH (ng/ml) in
fertile and GnRH-treated sub-fertile bull camels
throughout 24 hours following injection during
the breeding season

the lowest was 1.9 +0.7ng/ml. At the time of GnRH
treatment, the mean base-line LH concentration was
significantly lower (P< 0.01) in the sub-fertile group
(0.8 £0.3 ng/ml) compared to the fertile one (7+1.0 ng/ml).
At six hours following the treatment, LH concentration
reached a significant higher (P< 0.01) value in treated
animals compared to the control ones with values being
6.8 0.8 and 4.5 £1.3 ng/ml, respectively. Mean values of
LH in sub-fertile camels remained in low levels until

Table 2:  Blood
the breeding season

serum

4 hours following the treatment, thereafter it increased
significantly (P< 0.01) reaching the highest value at 8
hours after GnRH administration (8.7 £0.7 ng/ml), which
was significantly higher (P < 0.01) than that of the control
group (6 £1.3 ng/ml). Then treated sub-fertile group
exhibited a fluctuated but declining LH trend, which was
similar in level to that of the control animals (Fig. 1). The
results also revealed that, at the beginning of the breeding
season, mean blood serum testosterone concentration
was significantly low (P<0.01) in both fertile and sub-
fertile animals with values 2 £0.4 and 1.4 £0.2 ng/ml,
respectively. As the rut progressed, testosterone level
began to increase significantly (P< 0.01) in the fertile
group reaching the highest value at mid-February
(5.0 £0.1 ng/ml) compared to sub-fertile group (2.4 +£0.1
ng/ml), thereafter it began to decline towards the end of
the breeding season returning to the basal level by
mid-March. However, testosterone concentrations in
sub-fertile animals remained in fairly constant basal
levels throughout the breeding season (Table 2). On the
other hand, blood serum testosterone increased
significantly in sub-fertile camels following GnRH
injection reaching a maximum value of 3.5 0.9 ng/ml at
seven days after treatment, which was significantly
higher (P<0.01) than that before treatment (2.1 0.3 ng/ml).
Blood serum testosterone then exhibited similar trend
in treated animals to that of the fertile ones towards

testosterone (ng/ml), prolactin (mIU/l) and estradiol 17-p (pg/ml) concentrations (Mean+SE) in fertile, sub-fertile and GnRH-treated sub-fertile camels during

December January February March

Item Group 1-Dec 15-Dec 1-Jan 15-Jan 1-Feb* 7-Feb 15-Feb 1-Mar 15-Mar Average

Testosterone

(ng/ml) Fertile 2.0+0.4%* 23£0.1 3.0£0.5"* 4.9+0.1* 5.0£0.1%* 4.7+0.3* 5.140.1%* 3.6£0.2" 1.3+0.2°" 3.6+0.2"
Sub-fertile 1.4+£0.2"" 1.2£0.1"" 1.3£0.1"" 1.9£0.2"" 2.4+0.2"° 2.1£0.3"¢ 2.4+0.1* 1.3£0.2"" 1.3£0.1"" 1.7+0.2°
GnRH-treated 1.340.1°" 1.4+0.2°" 1.6£0.1°" 1.5+0.1°" 2.1+0.6"" 3.5+0.9*" 2.7+0.8"" 3.1+£0.9* 2.8+0.9"" 2.2+0.1"

Prolactin

(mIU/) Fertile 273.3+6.7°" 250.0+5.8% 93.3+8.8% 93.3+13.3°% 86.743 .3 86.7+6.7° 93.3+6.7° 96.7+8.8° 153.3+17.6"°  136.3+3.9°
Sub-fertile 290.0+5.8"* 280.0+11.5" 280.0£11.5"" 286.7+6.7"* 233.3+133* 280.0£11.5*" 266.7+17.6"** 246.7+6.7** 323.3+14.5** 276.3+58"
GnRH-treated 246.7424.0°*  300.0£11.5**  256.7+23.3"™" 283.3£16.7"* 300.0£0.1** 226.7+17.6*"  190.0+£10.0°" 196.7+8.8"" 186.7£6.7"  243.0£6.6"

Estradiol

(pg/ml) Fertile 733133 46.7+6.7 66.7£17.6 53.3£24.0 53.3+6.7 60.0+0.0 53.3+6.7 60.0£20.0 33.3+6.7 55.6+4.3
Sub-fertile 60.0+20.0 53.3+6.7 46.7£13.3 86.7+37.1 53.3+24.0 53.3+6.7 33.3+23.3 46.7+6.7 30.0+10.0 51.5+6.1
GnRH-treated 60.0+0.0 53.3+13.3 53.3+6.7 46.7£13.3 60.0+£0.0 46.7+13.3 66.7+£6.7 53.34+6.7 53.3+6.7 54.842.7

** Values in the same row with different superscript letters differ significantly (P < 0.01)
*¢ Values in the same column with different superscript letters differ significantly (P < 0.01)

* Day of injecting sub-fertile animals with 200 pg GnRH subcutaneously during the breeding season
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the end of the breeding season. The average values of
blood serum testosterone were significantly higher
(P<0.01) mn the fertile group (3.6 +0.2 ng/ml) compared
to the sub-fertile one (1.7+0.2 ng/ml). However, the
average testosterone concentrations increased reaching
an intermediate value (2.2+0.1 ng/ml) in sub-fertile camels
following GuRH imjection. Concermng blood serum
prolactin profile, the results indicate that, at the beginning
of the breeding season, mean blood serum prolactin
concentration was significantly higher (P < 0.01) in sub-
fertile than in the fertile ones with values 290 +5.8 and
273.3 £6.7 mIU/, respectively. As the rut progressed,
prolactin levels began to decrease sigmficantly (P<0.01)
mn the fertile group reaching the lowest sigmficant value
durning February (86.7+6.7 mIU/1). Then it began to elevate
towards the end of the breeding season returmng to a
higher level of 153.3 +17.6 mIU/1 by mid-March (Table 2).
On the other hand, prolactin concentrations in sub-fertile
ammals remained in fairly constant high levels throughout
the breeding season. However, following GnRH treatment,
sub-fertile camels showed a significantly lower (P<0.01)
prolactin concentration (190 £10 mIU/) at mid-February
and remained in low levels even by the end of rut
reaching a minimum value of 186.746.7 mIU/1 by mid-
March. The average values for prolactin concentration
was sigmficantly higher (P<0.01) i the sub-fertile
group (276.3 +5.8 mIU/1) compared to the fertile group
(136.3 +13.9 mIU/1) tlus value reached an mtermediate
value (243.0 +6.6 mIU/1) m the sub-fertile group following
GuRH treatment. In the meantime, neither day of the

breeding season nor the reproductive status had
significant effects on blood serum estradiol profile.
However, a marked increase m mean estradiol

concentrations was observed at the peak of the breeding
season (February) in sub-fertile camels with values
being 60 and 66.7+6.7 pg/ml at the 1* of February and
mid-February, respectively. These wvalues markedly
decreased 1 sub-fertile camels following GnRH imection
reaching low level (33.3 +3.3 pg/ml) at mid-February
(Table 2).

DISCUSSION

The elevated basal L.H level in blood serum of the
fertile group of camels during the breeding season is
similar to earlier investigations [16]. However, the
observed low LH concentration below the normal
base-line level in the sub-fertile group prior to GnRH
treatment is in conformity with previous results [17] in
sexually mactive dromedary camels. Momtoring the
responsiveness of the pituitary gland to a single or
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repetitive dose of exogenous GnRH with the subsequent
release of LH and FSH has been reported in stallions [g].
The fluctuated LH releasing pattern observed in the
present mwestigation in sub-fertile camels following GnRH
treatment 1s similar to previous findings m bulls [18].
Meanwhile, the pattern of blood serum testosterone
profile observed m the fertile camels is in agreement
with previous reports [19]. The elevated testosterone
levels during breeding season may be attributed to an
increase in sensitivity of Leydig cells to LH or enhanced
secretions of L.H from the pituitary gland or both [20].
Moreover, the pattern of blood serum prolactin profile
observed m the fertile camels 13 in agreement with
previous observation in dromedary camels [12] who
reported that serum prolactin levels decrease significantly
when transiting from the non-breeding season mto the
rutting season. However, if prolactin levels are elevated it
may, then, considered a causative factor of the reduced
fertility and libido in the male camel [13]. On the other
hand, although a marked increase was observed at the
peak of rut in sub-fertile camels, the pattern of blood
serum estradiol profile observed in the fertile ones is in
agreement with reports [21].

Results of the present study indicated that sub-fertile
camels were suffering hyperprolactinaemia during the
breeding season. Since prolactin has an anti-gonadotropic
action at the gonadal level [22], hyperprolactinaemia
reduced the synthesis and secretion of gonadotropins
from the pituitary which decreased their level m blood
serum [13]. In males, a higher level of LH 15 important to
stimulate the androgen-secreting
and, hence, testosterone production [23]. Therefore, in
the present study, the decreased LH level observed in
sub-fertile camels due to hyperprolactinaemia was
followed by a subsequent reduction in testosterone
concentration during the breeding
findings have been reported in male rats where induced

interstial  tissues

season. Similar

hyperprolactinaemia caused a prolonged suppression
of gonadotropins concentrations m both serum and
pituitary tissue [22] and decreased testosterone
production [24]. On the other hand, the reduction in
prolactin levels in GnRH-treated sub-fertile camels were
accompamnied by increased basal LH
testosterone concentration in serum. This reflects the
efficiency of the treatment in setting the reproductive
endocrine mechanism in sub-fertile camels during the
breeding season. Stimulatory therapy with GnRH has
been reported to successfully induce normal libido and
fertility in goats [7], enhance sexual activity in stallions

levels and

outside the breeding season [8] and stumulate libido and
sexual activity in camels [10, 11].
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CONCLUSION

The present study demonstrates that treating
sub-fertile camels with exogenous GnRH successfully
altered the abnormal reproductive hormones pattern by
enhancing and stimulating the synthesis and release of
gonadotropins  from the pituitary and, thus, enhancing
the pituitary-gonadal axis resulting in increased
testosterone production.

ACKNOWLEDGMENT

This investigation was partially funded by the
Agriculture Research and Developing Fund (ARDF),
Ministry of Agriculture and Land Reclamation, Egypt.

REFERENCES

1. Aboul-Ela, M.B., 1991. Reproductive performance of
camels (Camelus dromedarius) under field
conditions in the United Arab Emirates. Proc. Int.
Conf. on Camel Production and TImprovement.
Toburk, pp: 93-100.

2. Abdel Rahim, S.E., 1997. Studies on the age of
puberty of the male camels (Camelus dromedarius)
in Saudi Arabia., Vet. J., 154: 79-83.

3. El-Hassanein, EE., 2003. An invention for easy
semen collection from dromedary camel, El-Hassanein
camel dummy. Tn: J.A. Skidmore and G.P. Adams,
(Eds.), Recent advances i camel reproduction.
International Veterinary Information Service (IVIS).
Document No. A1014.0203.

4. Deen, A., 2008. Estradiol and testosterone profiles,
their correlation with sexual libido in male camels.
Proc. of the WBC/ACAR Satellite Meeting on Camelid
Reproduction, Budapest, Hungary.

5. Abdel Hadi, A.A. and TA. Wasfi, 2001. 17-B-Estradiol
and testosterone level in post-racing plasma of
mature female and male racing camels. Emir. J. Agric.
Sci., 13: 33-38.

6. Al-Qarawi, A.A., 2005, Infertility in the dromedary
bull: a review of causes, relations and implications.
Anim. Reprod. Sci, 87: 73-92.

7. Minoia, P, A. Ben-Saad, G M. Lacalandra, M. Ismail
and A. Zarrilli, 1988 Stimolazion della lipido nei
becchi mediante somministarzione dJdi  Gn-RH.
Modificaziom comportamentali tstcolari e semali.
Problematicbe di Biologia, Fisiopatologia e Clinica
della Reproduzione Animale. Quadrifoglio, Bari, Ttaly,
pp: 167-189.

284

8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Roser, I.F. and I.P. Hughes, 1991. Prolonged pulsatile
admimstration of gonadotropin-releasing hormone
(GrnRH) to fertile stallions. I. Reprod. Fertil. Suppl.,
44:155-168.
Buchter, D, HM Behre, S. Kliesch andE.
Nieschlag, 1998. Pulsatile GnRH or human chorionic
gonadotropin  /human  menopausal gonadotropin
as  effective  treatment for men  with
hypogonadotropic hypogonadism: a review of 42
cases. European I. Endocrinol., 139: 298-303.
Moslah, M., P. Minoia, GM. Lacalandra,
T. Khorchani and A. Zarilli, 1992, Hormonal
stimulation of libide and reproductive function in
the male dromedary camel: Clinical observations.
Proc. 1*Int. Camel Conf,, Dubai, UAE., pp: 173-174.
Willmen, T., H. Sieme, H. Merkt F. Saad,
H.O. Hoppen and D. Waberski, 1992. Semen
preservation and hormonal effects on semen quality
1n the camel. Reprod. Dom. Amm., 28: 91-96.
Tsmail, AA., Y M. Radwan, A.A. El-Badry and
S.A. El-Mougy, 1984, Patterns of prolactin, FSH
and TSH levels in the male one-humped camel. 17 Sci.
Conf. Fac. Vet. Med., Assiut Univ., Egypt.
Azouz, A, M.7. Ateia, H. Shawky, A.D. Zakaria and
A.A. Farahat, 1992. Hormonal changes during rutting
and the non-breeding season in male dromedary
camels. Proc. 1* Int. Camel Conf, Dubai, UAE.,
pp: 169-171.
SPSS, 2006. Statistical Package for Social Sciences
15.0 for windows. SPSS Inc, USA.
Snedecor, G.W. and W.G. Cochran, 1956. Statistical
Metheds. 5" Ed. Iowa State University Press, Ames.
Fat-Halla, M M. and A.A. Ismail 1980. Seasonal
variation in gonadotrophins of the one humped male
camel (Camelus dromedarius). 9" Int.Congr. Amim.
Reprod. And A.T., Madrid, Spain.
Al-Qarawy, AA. and S.A. EL-Mougy, 2008.
Seasonality and the melatonin signal in relation to
age as correlated to the sexual cycle of the one-
humped male camel (Camelus dromedarius). Biol.
Rhythm Res., 39: 131-142.
Abdel-Malak, G. and M. Thibier, 1982. Plasma LH
and  testosterone  response to  synthetic
gonadotrophin-releasing  hormone (GnRH) or
dexamethasone-GnRH combined treatment and
their relationship to semen output in bulls. J. Reprod.
Fert., 64: 107-113.
Deen, A., S. Vyas and M.S. Sahani, 20035.
Testosterone profiles in the camel (C. dromedarius)
during the rutting season. Israel J. Vet. Med,
60: 27-32.



20.

21.

22.

World J. Agric. Sci., 7 (3): 280-285, 2011

Agarwal, S.P., AK. Rai and N.D. Khanna, 1991.
Effect of mating on hormone levels m male camels
(Camelus dromedarius). Indian Vet. ], 68: 931-933.
Rahman, Z., N. Ahmed, S.A. Bukhari, N. Akhtar and
1.U. Hagq, 2007. Serum hormonal, electrolytes and
trace element profiles in the rutting and non-rutting
one-humped male camel (Camelus dromedarius).
Amim. Reprod. Sci., 101: 172-178.

McNeilly, A.S., RM. Sharpe, D.W. Davidson and
HM. Freser, 1978. Inhibition of Gonadotrophin
Secretion by Induced Hyperprolactinaemia in the
Male rat. J. Endocr., 79: 59-68.

285

23.

24.

Hafez, E.S.E., 1993. Reproduction in Farm Animals.
6™ Ed. Lea and Febiger, Philadelphia, USA.

Ahmed, HA., NA Taha, AM El-Nahla and
S.A. Hssawy, 1989. Effect of modulating prolactin
level by some neurotransmitters and exogenous
prolactin on testosterone level in male rats. 1% Amim.
Cong. ESARF and Fac.Vet. Med. Edfina., pp: 199-208.



