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ARSTRACT

Sixteen anestrous adult female camels (Camelus dromedarius)

in ogood health and with inactive ovaries were selected from ths
hard during the month of June (non-breeding season). Thes camels
were vandomly divided into 4 egual groups. To induce ovarian
activity, camaels in Groups I,.IT and TITI were given an
intramuscular inigction of 250 mg hvdroxvprogesterone hexanoate
followsd by 1000 T &CC on dayvs 2 and 2 of treatment. The
camels wsre mated on Day 5 after the last eCC injection.
Ovulation in CGroups TI and IIT was induced by intravenous
administration of 3000 IU hCG and 40 mcg GnRH, rvespectively.
Group TV was administered saline and served as the control.
Pesviodic examinations per rectum were vnerformed to explore the
status of the ovaries. RBlood samples were collected at 8
differsnt stages and sesra were analyzed for estradiol 17-B and
progesterone using specific RIA kits. All camels in the control
and treated ogvouns wers mated successfully. Levels of estradiol
17-R  did not exhibit any particular trend. Blood progesterone

-

levels suguested ovulation in 2 camels (50%) in Group I and in 3
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camels (75%) in each of Grouwps of IT and IIT. This was
confirmed by presence of €L in the ovary during oper rectum
examination. No camel ovulated in the control group. One camel

conceived in each of Groups T and ITI.

Key words : camel, off-season breeding, estrus induction,

progesterone, estrogen
INTRODUCTION

Although the dromedary camel (Camelus dromedarius) is

a seasonal breeder, the breeding season varies in the different
climatic zones of the world (15). TIn India, it extends from
November through March (12). The present study describes the
results of inducing reproductive activity during the middle of

the nonbreeding season in the Indian camel.
MATERTALS AND METHODS

Sixteen sexuvally guiescent adult female camels that
had calved at least once were used in this study in June 1994.
The ambient temperature, vapour pressure and wind wvelocity
during this period ranged from 29.0 to 47.0OC. i5 to 25 wmwm Hg
and 6 to 120 km/h, respectively. The camels at the farm were
maintained under a semi-intensive management system. In this
system, the camels were stall fed and were sent out for grazing
on range land from 9:00 a.m. to 4:00 p.m. The camels were
palpated per rectum for the status of the ovaries and the
genital tract and were then randomly divided into 4 equal
groups, (n = 4 each}). Groups I, IT and ITT were treated with
250 mg hyvdroxy-progesterone hexanoate (Proluton depota)
intramuscularly. On the following 2 days they received
intramuscular injection of 1000 TU eCG (Trophovetb). This
constituted the basic treatment of all the treated groups and
will be referred to as the premating treatment. The treated
animals were mated on the fifth day after the last &CC

injection. The camels in Group I received no further treatment,
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while thouses in Grouns IT and I17 were administered intravenous
iniamtions of 3000 IU 1H (Chorulonci or 40 wmcg GnRR {Recental
Vétd), reanesctivelyv, 2 h after wmating. Camels in Groun 1V
served as the control and received iniections of saline in nlace
of hormonal treatment. Thev wers mated along with the treated
females. Tn all., 6 studs were used which had oood libido even
during the nonbreseding season. Blood samples from all 16 females
were collscted on the dav before the start of the experiment: 24
hooaftsr progssterons aadministration; on the dav of mating; and

on  Days 5, 10, 17, 23 and 31 nost mating. Sera wers sspavated
el

and storved at =20 C until analvzed for estradiotl 17 B and
a
vrogesterone msing specific DPC RTIA kits. The assayvs wers

~ritically  svaluated for validity. The antisera were highly
specific as reported in the protocol. In addition, sensitivity.
parallaelism and intra—- and inter—-assay coefficients of varviation
werse  rtecordsd. The respective values for these paramsters were
found to he & pg, v=0.98, 7.08% and &.18% for estradiol 17-B and
25 pa. v™=0.96. 5.88% and 11.78% for progesterone. The camels
were examined per rectum for ovarian status and the presence  of
a corpus lutsum (CLY 5 d after mating. Thev were also obssrved
for the demsancr of pregnant females based on the “"Cocking of
tail® response (5). They were considered to have ovulated if
the progesterons concentrvation was > 0.2 ng/ml on day & or 10
post  mating and a corpus lubteum was detected upon examination

ey orectuam (2,33,
RESULTS
All the female camels, both 1in ths treated and

control grouns, wevs mated. Neither the studs nor the females

exhibited any reluctance or indifferent behavior toward wating.

a Oayman Remedies Ltd., Goa, India.

L Indian Immunologicals, Bvderabad. Toadian.

¢ Intervet Tnternational R.V., Boxmeer., Holland.
d  Hopechst WVebterinar Gmbhh, Germanv.

e Diagnostic products corporation, Los Angeles., CA USA.
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Examination ver rectum on Day 5 post mating revealed the
presence of a CL in 2 Group T camels (pre mating treatment +
matingl, in 3 Group IT camels (pre mating treatment + wmating
+ chorulon) and in 3 Group IIT camels (pre mating treatment +
mating + vreceptall. No CLs were detected in the control camels
(Group IV; Table 1). 1In addition, small follicles (5 to 7 mm)
were detected in 2 camels (1 female per group) in Groups 11

and TIT and in the control {Group IV).

The estradiol and progesterone concentrations for each
animal in the 4 groups are presented in Tables 2 and 3,
respectively. Estradiol concentrations showed an irregular
pattern and could not be correlated with reproductive status of
the individual camel. Tt has been reported that progesterone
levels are wmaintained at basal levels in camels that fail to
ovulate but peak sharply between Days 5 and 10 post mating in
animals that ovulated. The higher progesterone levels persist
in the camels which conceive (2 and 3). Analysis of our results
based on the above criteria of the treated animals revealed
that 2 females (camels 296 and 93) in Group I ovulated and 3
each in Group IT {(camels 24, 191 and 214) and Group ITI {(camels
74, 326 and 243) ovulated. No animal ovulated in the control
group. The progesterone profiles correlated well with the
palpation findings of the 4 Groups and indicated that treatment
stimulated ovarian activity in 67% of the camel versus 0% in the
control group. The behavior of 3 of the camels confirmed
pregnancy on Day 20 post mating:; however, by Day 31 post mating,
only 2 camels, 1 in Group T and 1 in Groups JIT exhibited
pregnancy. Tn the third female (camel 24) of Group II embryvo
degeneration had apparently occurred because progesterone levels

declined precipitously after Davy 17 (Table 3).
DISCUSSTON
It was observed that all the camels, including those

in the control group, could be mated successfully. While the

females in the control group did not respond when approached by
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Table 2. Estradiol concentration (pg/ml} in camels under

different treatment groups

Nay of Day of Day
Treatment. Camal orogesterone Mating post mating
qroup ID No. administration

-1 +1 0] 5 10 17 23 3t
T PMT+M 296 26 18 27 19 18 18 21 26
93 26 22 26 30 20 24 38 23
265 28 21 22 27 24 20 24 23
208 17 12 23 24 22 28 17 14
TT PMT4HMC 83 23 22 22 27 36 36 38 46
24 30 14 28 38 27 24 30 20
191 30 20 32 28 28 19 30 22
214 30 30 32 23 26 28 28 38
TIT PMTHMHR T4 19 27 23 26 19 23 23 30
381 40 36 30 28 30 32 24 24
326 23 22 32 27 32 42 50 38
243 30 28 28 34 24 30 32 26
IV Control 382 30 27 14 21 i8 30 14 21
105 34 32 30 260 30 30 38 42
270 24 30 22 23 26 30 30 232
295 14 26 22 26 32 26 20 18

PMT = pre mating treatment; M = mating: € = hCG; R = GnRH.
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Table 3. Progesterone concentration {(ng/ml) in camels under

different treatment groups
Day of Day of Day

Treatment Animal  progesterone  Mating post. mating

groun ID No. administration

Davs -1 +1 Q 5 10 17 23 31

T PMT+M 296 0.042 0.042 0.037 1.800 1.800 0.050 0.032 0.020
93 0.050 0.135 0.042 2.100 4.250 2.800 2.100 1.700
265 0.070 0.290 0.170 0.240 0.010 0.020 0.013 0.016
208 0.010 1.200 0.016 0.010 0.010 0.010 0.010 0.010

TT PMTHC 83 0.016 0.010  0.020 0.310 0.070 0.010 0.037 0.010
24 0.010 0.180 0.120 2.100 2.000 0.700 0.290 0.135
191 0.180 0.060 0.07% 0.750 0.700 0.075 0.050 0.037
214 0.090 0.090 0.110 1.600 0.950 0.060 0.032 0.075

ITT PMTHHR 74 0.055 0.110  0.280 0.450 0.050 0.045 0.010 0.040
381 0.100 0.090 O0.150 0.034 0.045 0.024 0.034 0.034
326 0.065 0.010 0.010 0.200 1.150 0.950 0.750 0.650
243 0.100 0.040 0.025 0.750 0.550 0.017 0.017 0.010

IV Control 382 0.180 0.150 0.250 0.075 0.035 0.060 0.105 0.090
105 0.010 0.035 0.026 0.550 ©6.070 0.010 0.010 ©0.010
270 0.100 0.70 0.085 0.010 0.010 0.010 0.016 0.010
295 0.042 0.050 0.050 0.042 0.037 0.028 0.085 0.028

PMT = ore mating treatment; M = mating; € = hCG; R = GnRH.
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the male they did not struggle upon being lightly restrained and
made to sit in the mating posture and allowed mating to occur.
Since the ocamel is an induced ovulator, this procednre was
repeated with the control groups to provide an equal ogpportunity
for the control animals to ovulate and conceive. The studs,
although they expressed good libido and bred the females, may
have undergone some deterioration in seminal guality.
Degenerative changes with diminished number of mature
spermatozoa in the testis (1) and a higher percentage of
abnormal and immature spermatozoa in the epididymis of camels
have been reported previously (10) druing the nonbreeding

season, suggesting an adverse effect on fertility.

Hormonal treatment avidently triggered ovarian
activity with the development of mature follicles that ovulated
after proper stimuli. Of the treated animals 67% ovulated
versus 0% in the control group. Ovulation rates of 66.6% in
folligon treated prepubertal camels (14) and 41.7% in anestrous
adult camels during nonbreeding season (4) have been reported
and which reflect our results. Cooper et al. (6) observed that
dromedary camels did not ovulate consistently in response to
treatment with either hCG or GnRH. Dafalla et al. (7) induced
estrus in 2 anestrous camels but observed signs of estrus in
only 1 camel. 1In ovur study, a higher ovulation rate {75%} was
observed in animals which in addition to mating were administer—
ed LE or GnRH preparations. Feng et al. (11) also demonstrated

a beneficial effect of LHRH analogue on ovulation in the camel.

The treated camels which had ovulated showed presence
of corpus luteum in their ovary and several folds increase in
serum progesterone concentration on davy 5 or 10 post mating as
compared to pre mating values. In control animals, all the vpre
and post mating values were less than 0.2 ng/ml except one value
of 0.55 ng/ml on Day 5 for camel 105. Oon transrectal
examination of this animal no corpus luteum was detected. A
little higher progesterone value in this animal may be due to

formation of some transient luteal tissue in the ovary.
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Tn the present study, the concepntion rate was found to
be low (16.6%). The tsason may be that the uterine enviraonment
was not condncive for implantation of the conceptus. Soms
daterioration in zpsrmatogenssis and semen guality during the
nonbresding  season {(1,10) may also have contributed to ooor

fartility and the low pregnancy rate. Other studies (8.9} have

renorted poor conception ratez and high embrvonic mortality
following induction of sstrus during the nonhreeding season. A

low wresagnancy rate after the induction of sstyus  and wmating
during the ssaszonal anestrous period has been explained in tevms
of inadesuats luteal function (9). Howsvery, Minoia st al. (13}
indoced  sstrus in camels with 2000 TU of &CC with and without
vrogesterons and found that the preanancy rate varied from 12 to
a1%. Th=y alzo suggested that a combinmation of «CG6 plus

results than eCH alons.

progesterone gave betts

The results of our study suggest that although ovarian
acstivity can be successfully induced during the nanbresding

in the Indian ocamel. fertility first needs to be

imoroved before the breatment is used under field econditions.
Additional work is needed on hormonal and wmorpholongical  changes
(histological, clinical and ultrasound findings) in the non-
breeding and egarly breseding periods in both male and female

camsla and in normal untreated as well as in treated animals.
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