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Sixteen anestrous adult female camels (Camelus dromedarius) 

in gnod ha.slth and with jnactive ovaries were selected from the 

he:-d durl r30 the month of June t non-hreedi nq season ) . The camel ~3 

w* rr; r-andomly divided into 4 equal group;;. To i nduce ova 1-i an 

.a r't I v i t y I r:ame 15 i n G:rOULXi T,TT and TTT WeI-+? given an 

int:rdmus~ular injection of 250 mg hydroxyorooesterone hexanaete 

followed by 1000 TIJ eCG on days 2 and 3 of treatment. The 

camels we 1-9 mat.& on Day 5 after the last eCG injection. 

ctvuliition i ii Groups TT and ‘ITT W?lB induced by int Iravenous 

administr-ation of 3000 TIJ hCG and 40 mcg GnRH, respectively. 

C;i-ano TV was administered saline and served as the control. 

P5 i- i odi c examinations per- rectum were performed to explore the 

status ‘3 f the ovaries. Dlood samples were co1 1 noted at 8 

i3i ffeI_ent st.aqes and sex-a were analyzed for estradiol 17-R and 

procJeatei_one usi nfl speck fir: RIA kits. All ccamels in the control 

a ild t i-eat Pd i,i‘i,nns WlnI‘R mated successfully. Levels of estradiol 

17-P. did not exhibit any particular trend. Rlood oroqesterone 

levels suggested ovulation in 2 camels 150%) in Group T and in 3 
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came I s (75%) in each of Groups of TT and TIT. This W3.S 

confirmed by presence of CL in the ovary durinq per rectum 

examination. No camel ovulated in the control group. One camel 

conceived in each of Groups T and ITT. 

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

proqesterone. estrogen 

TNTRODUCTTON 

Althouqh the dromedary camel (Camelus rfr-omedarius) is - 

a seasonal breeder, the hreedinq season varies in the different 

climatic zones of the world (151. Tn Tndia, it extends from 

November throuqh March (12). The present study describes the 

results of inducing reproductive activity during the middle of 

the nonbreedinq season in the Indian camel. 

MATERTALS AND METHODS 

Sixteen sexually quiescent. adult female camels that 

had calved at least once were used in this study in June 1994. 

The ambient temperature, vapour pressure and wind velocity 

during this period ranged from 29.0 to 47.O"C. I5 to 25 mm Hg 

and 6 to 120 km/h, respectively, The camels at the farm were 

maintained under a semi-intensive management system. Tn this 

system, the camels were stall fed and were sent out for qrazinq 

on range land from 9:00 a.m. to 4:OO 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, TT and ITT were treated with 

250 mg hydroxy-progesterone hexanoate (Proluton depota 1 

intramuscularly. On the following 2 days they received 

intramuscular injection of 1000 TIJ eC!G (Trophovetb). This 

constituted the basic treatment of all the treated orouI_)s and 

will be referred to as the prematinv treatment. The treated 

animals were mated on the fifth day after the last eCG 

injection. The camels in Group T received no further treatment, 
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Examination per rectum on Day 5 post mating revealed the 

presence of a CL in 2 Group T camels (ore mating treatment + 

matjnqf, in 3 Group IT camels fpre mating treatment + mating 

+ chorulonl and in 3 Group TIT camels (pre mating treatment + 

mating + receptal J. No C!l,s were detected in the control camels 

(Group TV; Table II. Tn addition, small follicles (5to7 mml 

were detected in 2 camels (1 female per granp) in Groups II 

and TTT and in the control (Group IVI. 

The estradiol and progesterone concentrations for each 

anima3 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 reoorted that prooesterone 

levels a 1-e maintained at basal levels in camels that fail to 

ovulate but peak sharply between nays 5 and 10 post mating in 

animat s that ovulated. The higher progesterone levels persist 

in t-he camels which conceive f2 and 3J. Analysis of our results 

based on the above criteria of the treated animals revealed 

that 2 females (camels 296 and 931 in Group T ovulated and 3 

each in Group TI (camels 24, 1'31 and 2141 and Group IT1 (camels 

74, 326 and 243) ovulated, No animal ovulated in the control 

g ro11p . The proqesterone profiles correlated well with the 

palr~atiorr findinos of the 4 Groups and indicated that treatment 

stimulated ovarian activity in 67% of the camel versus 0% in the 

cant rol 9roup. The behavior of 3 of the camels confirmed 

pregnancy on Day 20 post mating; however, by Day 31 post mating, 

only ? camels, 1 in Group I and 1 in Groups ITT exhibited 

~JregiwInCy . Tn the third female (camel 241 of Group II embryo 

deqeneration hacl apparently occurred because progesterone levels 

declined precipitously after Day 17 (Table 3). 

DTSCIJSSTON 

It was observed that all the camels. including those 

i n the control groop. could he mated successfully. While the 

females in the control group did not respond when approached by 
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Table 2. Estradint concentration Ip~/rnlb in camels under 

different treatment groups 

I-By of Day of %Y 

Treakwnt cai-wl nrqestierune Matinq Lxxt mating 

91-CIup TD No. administration 

----~-.---------__- -----~- -~.-._--._------_.__--________ 

-1 +1 0 5 10 17 23 31 

T PMr+M 296 26 18 27 

93 26 22 26 

26.5 28 2 1 22 

2.08 17 12 23 

TT F'IW+M+C R3 23 22 22 

24 ?,O 14 28 

191 30 20 32 

214 30 30 32 

TTT iWl'+M+R 74 19 

381 40 

326 23 

243 30 

IV control 382 30 

105 34 

270 24 

295 14 

27 23 

36 30 

22 32 

28 28 

27 14 21 18 30 14 21 

32 30 20 30 30 38 42 

30 22 23 26 30 30 73 

26 22 26 32 26 20 18 

I9 18 18 

30 20 24 

27 24 20 

24 22 28 

27 36 36 

38 27 24 

28 28 19 

23 26 2R 

26 19 23 

28 30 32 

27 32 42 

34 34 30 

21 26 

38 23 

24 23 

17 14 

38 46 

30 20 

30 22 

28 38 

23 30 

34 34 

50 38 

32 26 

-_._-____ _____ _ _________ -_.-____ _______ ------_ _______ -_-____ ______ ____-____ 

PMT = pre mating treatment; M = matins; C = hCG: R = GnRH, 
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T A b 1 e 3 Prooestgrone concentration (ng/mll in camels under 

different treatment cyrnups 

_-._.___-._.-._-.__.__--__-.----_-----__----__-_---_-__.--____--__-_--____--_--- 
nay of Day of _Y 

Treakrrent Anin-at fx-tx~est.erone Mating mst. matirq 

qv0.w rn No. administration 

DilYS -1 +I 0 5 10 17 23 31 

T FMT+M 296 0.042 Cl.042 0.037 1.800 1.800 0.050 0.032 Cl.020 

93 0.050 0.135 0.042 2.100 4.250 2.800 2.100 1.700 

765 0.0'70 0.290 0.170 0.240 0.010 0.020 0.013 0.016 

208 O.Cllil 1.200 0.016 0.01c-l 0.010 0.010 0.010 o.oto 

TT l%l-+MtC 6.7 0.016 O.OlcJ 0.020 0.310 0.070 0.010 0.037 0.010 

24 c).c110 O.180 0.120 2.100 7.000 0.700 0.290 0.135 

191 0.180 o.rElcl o.c)75 0.750 0.700 0.075 rl.050 0.037 

214 0.090 0.090 0.110 1.600 0.950 0.060 0.032 0.075 

TTT FMT’+M+R 74 0.055 0.110 0.2ao 0.450 0.050 0.045 0.010 0.040 

381 0.100 0.090 0.150 0.034 0.045 0.034 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 n.750 0.550 0.017 0.017 0.010 

TV Contie<> 382 O.JRCl 0.150 0.250 0.075 0.035 0.060 0.105 0.090 

105 0.010 0.035 0.026 0.550 0.070 0.010 0.010 0.010 

270 0.lOt-l 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 = IITP mating t.reatment; M = mating; C = hCG; R = GnRH. 
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the male they did not struggle upon beinq lightly restrained and 

made to sit in the mating posture and allowed mating to occur. 

Since the camel is an induced ovulator, this procedure WtiS 

repeated with the control groups to provide an equal oonortunity 

for the control animals to ovulate and conceive. The studs, 

although they expressed good libido and bred the females, may 

have undertone some deterioration in semi na 1 quality. 

Deqenerative changes with diminished number of mature 

spermatozoa in the test. i s (1) and a higher percentaoe of 

abnormal and immature spermatozoa in the epididymis of camels 

have been reported previously (101 druinq the nonbreedino 

season, suggesting an adverse effect on fertility. 

Wormonal treatment evidently triqgersd ovarian 

activity with the development of mature follicles that ovulated 

after proper stimuli. Of the t.reat.ed animals 67% ovulated 

versus 0% in the control group. Ovulation rates of 66.6% in 

folligon treated prepubertal camels 114) and 41.7% in anestrous 

adult camels during nonbreedinq season (41 have been reoorted 

and which reflect our results. Cooper et al _---L (61 observed that 

dromedary camels did not ovulate consistently in resrbonse to 

treatment with either hCG or GnRH. Dafalla et al. (71 induced 

estrus in 2 anestrous camels but observed signs of estrus i n 

only 1 camel. In our study, a higher ovulation rate 175%) was 

observed in animals which in addition to mating were admjnister- 

ed 1,H or GnRH preparations. Feng et al. (11) also demonstrated 

a beneficial effect of CHRH 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 proqesterone concentration on day 5 or 10 past mating as 

compared to 131-e mating values. In control animals, all the pre 

and post matinq values were less than 0.2 nq/ml except one value 

of 0.55 no/ml on Day 5 for camel 105. On transrectal 

examination of this animal no corpus luteum was detected. A 

little higher Urogesterone value in this animal may be due to 

formation of some transient luteal tissue in the ovary. 
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