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The present study was conducted on 60 

goats of Nachi breed to ascertain the 

effectiveness of different doses of 

cloprostenol for estrus synchronization with 

the double prostaglandin injection regimen. 

Does were randomly divided into three 

groups (A, B and C) comprising of 20 

animals in each group. In all three groups of 

does, two intramuscular injections 

prostaglandin analogue i.e. cloprostenol 

(Dalmazine, FATRO-Pharmaceutical 

Veterinary Industry, Italy) were given at an 

interval of 10 days with different dosage rate 

i.e. Group A; 75 µg, Group B; 112.5 µg, 

Group C; 150 µg, respectively. The 

expression of estrus behaviour after 

administration of first injection of 

cloprostenol ranged from 70 to 75% in 

group A, B and C does whereas after second 

injection, the estrus behavior was 95% in all 

three groups of does. There was non-

significant difference in expression of estrus 

behaviour subsequently one or two 

injections of cloprostenol. The time interval 

after cessation of treatment to onset of estrus 

differed significantly (P<0.05) and the estrus 

duration was shorter for all three treatment 

groups of does after first injection of 

cloprostenol in comparison with after second 

injection of cloprostenol. The pregnancy rate 

was significantly higher in does treated with 

lower doses (75 µg) of cloprostenol in 

comparison with higher doses (112.5 & 150 

µg) of cloprostenol. It was concluded that 

the lowest dose of cloprostenol (75 µg) 

explored, is appropriate for estrus 

synchronization in the double injection 

regimen. 

Key words: goat, estrus synchronization, 

double injection, prostaglandin.  

 

Estrus synchronization is a valuable 

management tool that has been effectively 

working in enhancing reproductive 

efficiency, particularly in dairy and beef 

cattle and in sheep (Henderson et al., 1984; 

Carlson et al., 1989; Hamra et al., 1989; 

Odde, 1990). Breeding a large number of 

does over a short period is an important 

benefit of estrus synchronization. As a 

result, management can be focussed during 

short periods. Synchronization would also 

permit farmers to plan kidding to take 

benefit of feed provisions, labor, rising price 

tendencies and execution of reproductive 

technologies such as artificial insemination. 

Though the advantages of estrus 

synchronization are best comprehended in 

large animal farming but this practice can be 

successfully employed to profit the 

smallholder producer. Estrus 

synchronization in does, as in cows and 

ewes, is achieved either by reducing the 

length of the luteal phase of the estrous cycle 

with prostaglandin and/or its analogues, such 

as cloprostenol or extend it artificially with 

exogenous progesterone or more potent 

progestagens (Molowuku et al., 1980; 

Devendra and Burns, 1983; Karatzas et al., 

1997). Intravaginal devices with 

progesterone or its analogues (progestagens) 

are the most commonly used procedures; 
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however, fertility yields are lowered in 

comparison to natural estrus (Hawk and 

Conley, 1971; Killian et al., 1985; 

Scaramuzzi et al., 1988). Additional 

problems for the use of intravaginal 

progestagens are the production of chemical 

residues and the induction of problems like 

vaginitis and sponge retention, which affect 

the public health and the animal welfare, 

respectively (Martin et al., 2004; Gonzalez-

Bulnes et al., 2005). Therefore, it is 

obligatory to develop alternatives. A new 

pathway is carrying out of other different 

treatments. 

Another possibility for controlling estrous 

cycle is based in the elimination of the 

corpus luteum and inducing a follicular 

phase with ovulation (by the use of 

luteolytic agents, i.e., prostaglandin F2α and 

its analogues like cloprostenol). PGF2α 

treatment has the advantage to be applied by 

intramuscular injection and almost totally 

(99%), metabolized by the lung (McCracken 

et al., 1972; Light et al., 1994). These 

evidences favour the usage of PGF2α or its 

analogues for estrus synchronization in 

small ruminants. In Pakistan, previously 

estrus synchronization was done on Dwarf 

goat with varying results (Khanum et al., 

2006: Riaz et al., 2011) but not even a single 

study has been conducted on Nachi breed of 

goat.  

The present study was therefore designed to 

ascertain the effectiveness of different doses 

of cloprostenol for estrus synchronization in 

Nachi goats with the double prostaglandin 

injection regimen. 

 

MATERIALS AND METHODS 

The present study was carried out on 60 

goats in December 2012 at private farm 

located in Bahawalpur District (latitude = 

29° and 59°N, longitude = 73° and 19°E). 

The goats of Nachi breed were utilized for 

this study. The experimental does were 

ranging age from 2 to 4 years and were in a 

good physical condition. The does were 

housed in the same shed with unrestricted 

access to open air. All animals had free 

access to drinking water and common salt. 

Does were randomly divided into three 

groups (A, B and C) comprising of 20 

animals in each group. In all three groups of 

does, two intramuscular injections 

prostaglandin analogue i.e. cloprostenol 

(Dalmazine, FATRO-Pharmaceutical 

Veterinary Industry, Italy) were given at an 

interval of 10 days with different dosage rate 

i.e. Group A; 75 µg, Group B; 112.5 µg, 

Group C; 150 µg, respectively. Three 

treatment groups hence received comparable 

treatments with varying dose of 

cloprostenol. 

From 30 days prior to the beginning of the 

prostaglandin treatment all does were tested 

twice daily (07:30 am, 05:00 pm) for estrus 

with the help of a buck, in order to pre-

determine the stage of the estrus cycle when 

prostaglandin treatment was first 

administered. In this way, the sensitive 

period of the doe's corpus luteum to 

prostaglandin (seen in terms of estrus 

response) could be determined. Following 

treatments does of group A, B and C were 

tested daily at 07:00 am, 12:00 am and 05:00 

pm for estrus detection with the help of a 

buck. After the first injection of cloprostenol 

in group A, B and C, the percentage of does 

exhibiting estrus, time interval after 

treatment to onset of estrus and estrus 

duration (hr) in response to only one 

injection of prostaglandin analogue were 

recognized. Similarly, after second injection, 

the estrus response, time interval after 

treatment to onset of estrus and estrus 

duration (hr) were recorded in different 

groups of does. The estrus behaviour in 

experimental does was characterized by 

constant vocalizations, restlessness and 

rubbing up against herd-mates. This 

behaviour was further confirmed with 

physical signs during estrus including 

redness and swelling around vulva, and a 

thin mucus discharge from the vulva. After 

cloprostenol injection, the does of group A, 

B and C were mated with mature buck at 12 

hr after the onset of estrus and again at 12 hr 

interval till they stayed in estrus. Does which 

do not return to estrus were confirmed for 

pregnancy through abdominal palpation 4 

months after mating. 

The mean (±SE) values for estrus behavior, 

time interval after treatment to onset of 

estrus, estrus duration (hr) and pregnancy 

rate (%) were calculated for group A, B and 

C does. The data were analyzed by using 
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statistical package SPSS 13. To determine 

the significance among different groups, a 

one-way ANOVA was applied at 5% level 

of significance. 

 

RESULTS  

The estrus behaviour, time interval after 

treatment to onset of estrus and estrus 

duration in three different groups of does are 

presented in Table-1.  

The expression of estrus behavior after 

administration of first injection of 

cloprostenol ranged from 70 to 75% in 

group A, B and C does whereas after second 

injection, the estrus behavior was 95% in all 

three groups of does. There was non-

significant difference in expression of estrus 

behavior subsequently one or two injections 

of cloprostenol. So, the efficiency of 

synchronization in terms of estrus behavior 

expression was not affected by dose of 

cloprostenol in different groups of does. The 

time interval from cessation of treatment to 

onset of estrus differed significantly 

(P<0.05) between the first and second 

injection for all three treatment groups (A, B 

and C) and the does exhibited oestrus sooner 

after 2nd injection of cloprostenol than after 

1st injection. The estrus duration was shorter 

in all three groups of does after first 

injection of cloprostenol in comparison with 

after second injection. The dose of 

cloprostenol had no effect on estrus duration 

after second injection of cloprostenol. 

The reproductive performance of does after 

administration of different doses of 

cloprostenol is shown in Table 2. In all three 

groups, after second injection of 

cloprostenol 19 out of 20 does show estrus 

and were mated. The pregnancy rate was 

significantly higher in does treated with 

lower doses (75 µg) of cloprostenol in 

comparison with higher doses (112.5 & 150 

µg) of cloprostenol.  

 

DISCUSSION 

The procedure of estrus synchronization in 

does by using prostaglandin analogue works 

through controlling estrous cycle via 

terminating the luteal phase due to 

regression of the corpus luteum. This 

methodology is merely appropriate in cyclic 

females and therefore prostaglandin-based 

synchronization method was done during the 

breeding season in non-descript desi goats. 

Since not all stages of the estrous cycle are 
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Parameters 

Dose of cloprostenol (µg) 

75 112.5 150 

1
st
 inj. 2

nd
 inj. 1

st
 inj. 2

nd
 inj.  1

st
 inj. 2

nd
 inj. 

Estrus behaviour (%) 70
a
 95

b
 75

 a
 95

 b
 75

 a
 95

 b
 

Time interval after treatment 

to onset of estrus (hr) mean ± 

SE 

65.7 

±16.8
a
 

59.5 

±13.4
b
 

66.1 

±12.6
a
 

55.6 

±12.2
b
 

62.1 

±17.9
a 
 

57.2 

±11.5
b
 

Estrus duration (hr) 

mean ± SE 

31.7 

±8.3
a
 

39.8 

±8.1
b
 

30.2 

±9.7
a
 

40.3 

±9.2
b
 

31.6 

±10.6
a
 

41.7 

±12.4
b
 

Values sharing different letters in a row differed significantly (P<0.05).  

 

Table 2: Effect of different doses of cloprostenol on reproductive performance of in  

goats treated with double injection regimen  

 

Measurement Dose of cloprostenol (µg) 

75 112.5 150 

No. of does treated 20 20 20 

No. of does mated 19 19 19 

Pregnancy rate (%) in mated does 78.9 68.4 63.1 
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equally receptive to treatment, a double 

injection system 10 days apart was adopted. 

This intensified the probabilities of 

corresponding with the stage at which the 

corpus luteum has receptors for PGF2α. 

Hence, it is not essential to know the stage 

of the estrous cycle of the doe. 

From the results of present study it is 

obvious that estrus synchronization can be 

effectively done in goats by administration 

of two injection of cloprostenol at about 10 

day interval between two injections. 

Subsequent to first injection of cloprostenol, 

the does of group B and C receiving 112.5 

and 150 µg reacted more rapidly and 

luteolysis seemed more complete. 

Molowuku et al. (1980) also reported 84% 

results of synchronization in Red Sokoto 

does administered 2 doses of PGF2α 10 days 

apart. In the present study, does of group A, 

B and C which did not respond to first 

injection of cloprostenol (a mean of 26.67% 

for all treatment groups) specifies that the 

prostaglandin analogue caused luteal 

regression between days 5 to 16 of the 

oestrous cycle. Corpora lutea beyond this 

stage of estrus cycle cannot always be 

sensitive to cloprostenol. This is consistent 

with results found by Contreras et al. (2009), 

who found that the corpora lutea as younger 

as 5 days after ovulation are amenable to be 

lysed by the cloprostenol administration. 

Hacket and Robertson (1980) have also 

reported that corpora lutea would be 

refractory to respond when administering 

prostaglandin analogues at days 1–2 after 

ovulation. 

Concerning the length of the induced 

oestrous period subsequent to the first 

treatment in groups A, B and C does, no 

significant outcomes were prominent. The 

significantly (P < 0.05) shorter interval from 

termination of treatment to the onset of 

oestrous after the second injection of 

cloprostenol in comparison with after first 

injection and the shorter (P < 0.05) length of 

the induced oestrous period following only 

first injection of prostaglandin can probably 

be attributed to the receptiveness of the 

corpus luteum to prostaglandin and the 

degree of luteolysis at the stage of 

cloprostenol administration. 

In the present study, the mean pregnancy 

rate was 70.1%. Ott et al. (1980) also 

reported 70.6% pregnancy rate in goats after 

double prostaglandin regimen. An important 

thing observed in present study is that as the 

dose of cloprostenol increased, the 

pregnancy rate considerably decreased. The 

reason for this is still not known. 

 

CONCLUSION 

From the estrus synchronization results 

found in the present study and from 

economic perspective, it appears that the 

lowest dose of cloprostenol (75 µg) 

explored, is appropriate for estrus 

synchronization of goats in the double 

injection regimen. 
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