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ASBTRACT

The study was aimed to determine the genital changes, blood biochemical profile and efficacy of different treatment protocols 
in addressing repeat breeding in crossbred cattle with prolonged oestrus which was usually associated with ovulatory defects 
such as anovulation and delayed ovulation. For this a total of 48 repeat breeder cows with the history of prolonged oestrus and 
with apparently normal oestrual discharge were selected and divided into 4 groups and each comprising 12 animals. Various 
commonly used therapeutic techniques like administration of hCG drug with or without supportive treatment, multiple A.I. and 
supportive treatment alone was used in the present study. Efficacy of treatment was based on post treatment conception rate 
and found that the hormone hCG was the choice of drug for treatment of repeat breeding without uterine infection resulting in 
post treatment conception rate of 83.33 per cent which increased to 91.66 per cent when fortified with supportive treatment. In 
terms of genital changes occurring in repeat breeder cows under different treatment regimens in the present study it could be 
mentioned that there was no much variation between treatment regimens

HIGHLIGHTS

mm Effect of different treatment protocols to address repeat breeding without uterine infection in crossbred cows.
mm The hormone hCG was found to be choice of drug for treatment of repeat breeding cow without uterine infection.

Keywords: Repeat breeder, crossbred cows, conception rate, hCG

Indian dairy sector has been found to contribute a large 
share in gross domestic products of the country. Still 
increased milk production remains a challenge to the 
planners, researchers, clinicians and entrepreneurs 
concerned with dairy development in India in terms of 
state wise variation in per capita availability of milk.

Increased productivity in animals requires matching 
of genotype to production environment together with 
appropriate husbandry practices such as nutrition, breeding 
and disease control. However, efficiency of reproduction 
is considered as the basic requirement for full expression 
of production potential in animals. Reproductive disorders 

in cows reduce their breeding efficiency making them 
incapable of producing a calf a year. Common reproductive 
disorders in cattle are repeat breeding, anoestrus, retention 
of placenta, dystocia and ovulatory defects which vary in 
occurrence with type of animal, breed, parity and level of 
nutrition and production. The major reproductive disorders 
of economic importance in cattle are repeat breeding and 
anoestrus which cause increase in the span of days open 



942	 Journal of Animal Research: v. 10, n. 6, December 2020

Dutta et al.

in cows. Increase in open span by one cycle even accounts 
for loss of production in addition to cost of treatment and 
labour involved in the vacant days.

Repeat breeders are animal cycling normally without any 
clinical abnormalities, but fail to conceive even after at 
least three successive inseminations. They have clinically 
normal reproductive tract, estrous cycles and estrus periods 
(Roberts, 1971). Repeat breeding has multifactorial 
etiology and hence, multidirectional approach is necessary 
for proper diagnosis and treatment of repeat breeding in 
cows. Uterine infections, Ovulation abnormalities such 
as anovulation and delayed ovulation, luteal insufficiency 
are the common causes for repeat breeding in cattle. 
Repeat breeders are likely to have delayed ovulation 
and an extended follicular phase which allows follicle 
development but postpones the Luteinizing hormone (LH) 
surge (Noakes, 2009). 

The delayed LH surge produces relatively aged follicles 
and oocytes by the time of ovulation. Mihai and Jospe 
(2017) recorded the two main reasons of repeat breeding 
syndrome were the management factor (timing of 
insemination) and cow factor (ovulatory failure and 
hormonal imbalance). Different therapeutic techniques are 
in practice for management of reproductive disorders in 
animals. These include hormones, antibiotics, antiseptics, 
immunomodulators and both macro and micro elements 
being administered through different routes. Common 
drugs being used for treatment of repeat breeding without 
uterine infection in cattle are administration of GnRH or 
hCG at the time of insemination favours LH surge, which 
results in improved pregnancy rate (Methwe et al., 2013). 

However, response to Parikh et al. (2018) reported 
that GnRH and hCG may serve as an excellent tool for 
improvement of pregnancy rate in repeat breeder Gir cows 
based on conception rate. However, success rates of these 
treatment regimens in terms of post treatment conception 
rates in the affected animals have been found to vary in 
wider range.

Hence, the present investigation was conducted to study the 
genital changes, blood biochemical profile and therapeutic 
management of repeat breeding crossbred cows without 
uterine infection through hormonal and physio-nutritional 
interventions under field conditions of Assam, India.

MATERIALS AND METHODS

Ethical approval

The procedure performed in this study was ethically 
approved by Institutional Animal Ethics Committee 
(IAEC) and approval number 770/ac/CPCSEA/FVSc/
AAU/IAEC/15-16/291 dated 10/04/2015.

Selection of animals

For this a total of 48 repeat breeder crossbred cows from 
different private farms of Asaam with the history of 
prolonged oestrus (more than 2 days), fail to conceive even 
after three consecutive inseminations showed apparently 
normal oestrual discharge were selected and divided into 
4 groups and each comprising 12 animals. Oestrus was 
considered to be prolonged when the cow was reported to 
have more than 48 hours oestrus duration.

Application of therapeutic techniques

This experiment was conducted to study the efficacy of 
different treatment protocols in addressing repeat breeding 
in cattle with prolonged oestrus which was usually 
associated with ovulatory defects such as anovulation and 
delayed ovulation. The choice of drug was hCG (Chorulon, 
human chorionic gonadotrophin as a white freeze dried 
crystalline powder, MSD-Animal Health, Pune, India) 
with or without supportive treatment. Efficacy of multiple 
A.I. and supportive treatment alone was also studied. For 
this a total of 48 repeat breeder cows with the history of 
prolonged oestrus and with apparently normal oestrual 
discharge were selected and divided into 4 groups and 
each comprising 12 animals.

All the cows were treated with Levofloxacin (Lenovo A.P. 
60 ml) intrauterine daily for 3 days to rule out sub-clinical 
uterine infections.

The animals were treated in the subsequent oestrus as per 
the following plan.

Group I. Multiple Artificial Insemination: In this group 
each animal was inseminated on 2nd and 3rd day of oestrus. 
If felt a third insemination was done on 4th day.

Group II. Supportive treatment: In this group the 
animals were inseminated on 2nd day of oestrus and 
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given supportive treatment which was started from day of 
oestrus comprising of bypass fat, minerals and vitamins as 
described below:

1.	 Bypass Fat (Fatomax, Intas Pharmaceuticals limited, 
Ahmedabad, India) @ 150 gm/ day/ animal for 20 
days.

2.	 Mineral mixture (Minfa Gold, Intas Pharmaceuticals 
limited, Ahmedabad, India) @ 30 gm/day/ animal for 
30 days.

3.	 Injectable Phosphorus (Tonophosphan Vet, containing 
sodium salt of 4-dimethyl amino-2-methyl phenyl-
phosphinic acid, MSD-Animal Health,  Pune, India) 
@ 2 gm intramuscularly per day for three occasions 
at alternate days.

4.	 Vitamin A (Intavita H, Intas Pharmaceuticals limited, 
Ahmedabad, India) @ 5ml intramuscularly for three 
occasions at alternate days.

Group III. hCG: Each cow under this group was 
administered with hCG 3000 I. U. intravenously just after 
A.I. done on 2nd day of oestrus.

Group IV. hCG + Supportive: hCG 3000 I. U. 
intravenously just after A.I. on 2nd day of oestrus+ 
supportive treatment as mentioned in Group II.

Clinico-gynaecological examination

All the experimental animals under this trial were 
examined per rectum on day 0 or on the day of oestrus 
(before treatment), day 14 (after treatment) and day of 
subsequent oestrus following treatment. On each day of 
examination characteristics of vaginal discharge, uterine 
tone and presence of ovarian structures viz. palpable 
follicle and palpable corpus luteum (CL) were recorded 
and compared between groups.

 Blood Biochemical constituents

Blood samples from jugular vein were collected on day 0 
(on the day of oestrus) and day 14 of treatment. The serum 
was separated by centrifugation method and stored at -20 
degree centigrade for further analysis.

The Blood biochemical constituents like calcium (Ca) 
using Liquizyme Calcium Test Kit (Beacon Diagnostics 
Private Limited, India), phosphorus (P) using Phosphorus 

Monotest UV method (Greiner Diagnostic GmBH, 
Germany), iron (Fe) using Iron –NP kit (Greiner Diagnostic 
GmBH, Germany) and zinc (Zn) using Zinc –NP kit 
(Greiner Diagnostic GmBH, Germany) were estimated by 
colorimetric method as per manufacturers’ instructions. 
ELISA technique was employed to estimate the serum 
oestrogen (Estradiol ELISA kit, LDN, Germany) and 
progesterone (Progesterone ELISA kit, LDN, Germany) 
level in the collected samples. Metabolic hormones like 
leptin, ghrelin and insulin like growth factor-I (IGF-I) 
were estimated by using ELISA kit (Cloud Clone Corpn., 
USA) following manufacturers’ instructions.

STATISTICAL ANALYSIS

The statistical analysis of the data was done using software 
IBM-SPSS-20 (http://www.spss.co.in) and Micro Soft 
Excel-2010 (http: //office. microsoft.com).

RESULTS AND DISCUSSION

Post treatment conception rate in repeat breeder cows 
not associated without uterine infection

Results obtained in the present study indicated that hCG 
was the choice of drug for treatment of repeat breeding 
in cows not associated with uterine infection resulting in 
83.33 per cent post treatment conception rate. The post 
treatment conception rate was enhanced up to 91.66 per 
cent when hCG treatment regimen was fortified with 
supportive treatment. Multiple A.I. was not found to be 
effective in the management of repeat breeding without 
uterine infection which resulted in only 33.33 per cent 
conception rate. On the other hand, supportive treatment 
resulted in 50.00 per cent conception rate in repeat breeder 
cows. Other reports on the use of hCG for treatment of 
repeat breeding in cattle indicated wide variation in the 
post treatment conception rate. Deka (1994); Borah (2002); 
Pandey et al. (2016) using 3000 I.U. hCG intravenously for 
treatment of repeat breeding in crossbred cows obtained 
post treatment conception rate ranging from 60.00 to 
75.00 per cent which was lower than the conception rate 
obtained in the present study. Further lower conception 
rate (50.00 per cent) obtained using 1500 I.U. of hCG for 
treatment of repeat breeding in cattle had been reported 
by Mathew et al. (2013) and Kumar et al. (2014). On the 
other hand Mehta et al. (1986); Parmar et al. (2016) could 
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get 83.33 per cent repeat breeder cows pregnant following 
treatment with hCG. This was similar to the post treatment 
conception rate observed in the present study (83.33 per 
cent) using 3000 I.U. hCG intravenously, but lower than 
the post treatment conception rate obtained by fortification 
of hCG with supportive treatment (91.67 per cent). The 
above mentioned data also supported the view that there 
was need of fortification of hCG treatment with supportive 
drugs for resolving the problem of repeat breeding in 
cattle with full success. Multiple A.I. was not effective 
for addressing repeat breeding in cattle. Kantharaj et al. 
(2015) however, reported significant improvement in 
conception rate in repeat breeder cows using multiple A.I. 
but the conception rates reported were very low (18.18 per 
cent for single A.I. and 27.27 per cent for multiple A.I.).

Characteristic genital changes in treated cows

Frequency of occurrence of genital changes at day 0, day 
14 and day of post treatment oestrus in repeat breeder 
crossbred cows without uterine infection and treated 
with multiple A. I., supportive treatment, hCG and hCG+ 
supportive treatment is presented in Table 2.

As regards to genital changes occurring in repeat breeder 
cows under different treatment regimens in the present 
study it could be mentioned that there was no much 
variation between treatment regimens in the frequency of 
occurrence of different types of vaginal discharge, uterine 
tone and palpable ovarian structures at day 0, day 14 and 
day of post treatment oestrus. Therefore, it was difficult 
to comment on the comparative efficacy of different 
therapeutic techniques based on genital changes following 
treatment.

Table 1: Post treatment conception rate in repeat breeder cross 
bred cows without uterine infection treated with different 
treatment regimen

Treatment 
Regimen

No. of animal 
treated

No of animal 
conceived

Conception 
rate (%)

Multiple A. I. 12 4 33.33
Supportive 12 6 50.00
hCG 12 10 83.33
hCG + 
Supportive

12 11 91.66

Table 2: Characteristics of vaginal discharge, uterine tone and presence of ovarian structures in repeat breeder crossbred cows without 
uterine infection at different days of treatment with different treatment regimens

Characteristic 
changes

Frequency of occurence (%)
Multiple A.I. (n=12) Supportive(n=12) hCG(n=12) hCG+ Supportive(n=12)

Day 0 Day 14
Post 
treatment 
oestrus

Day 0 Day 14
Post 
treatment 
oestrus

Day 0 Day 14
Post 
treatment 
oestrus

Day 0 Day 14
Post 
treatment 
oestrus

Vaginal discharge

Normal
100.00 
(12)

0.00 (0) 83.33 (10) 66.66 (8) 0.00 (0) 83.33 (10)
100.00 
(12)

0.00 (0) 83.33 (10)
83.33 
(10)

0.00 (0) 100.00 (12)

Mucopurulent 0.00 (0) 0.00 (0) 0.00 (0) 0.00 (0) 0.00 (0) 0.00 (0) 0.00 (0) 0.00 (0) 0.00 (0) 0.00 (0) 0.00 (0) 0.00 (0)

Absent 0.00 (0)
100.00 
(6)

16.66 (2) 33.33 (4) 100.00 (12) 16.66 (2) 0.00 (0)
100.00 
(12)

16.66 (2) 16.66 (2)
100.00 
(12)

0.00 (0)

Uterine tone

Good  50.00 (6) 0.00 (0) 16.66 (2) 16.66 (2 0.00 (0) 50.00 (6) 33.33 (4) 0.00 (0) 83.33 (10) 50.00 (6) 0.00 (0) 66.66 (8)

Moderate 50.00 (6) 0.00 (0) 83.33 (10) 83.33 (10) 0.00 (0) 50.00 (6) 50.00 (6) 0.00 (0) 16.66 (2) 50.00 (6) 0.00 (0) 33.33 (4)

Absent 0.00 (0)
100.00 
(12)

0.00 (0) 0.00 (0) 100.00 (12) 0.00 (0) 16.66 (2)
100.00 
(12)

0.00 (0) 0.00 (0)
100.00 
(12)

0.00 (0)

Ovarian structure

Palpable follicles  
100.00 
(12) 

50.00 
(6) 

100.00 (12) 
100.00 
(12) 

100.00 (12) 
100.00 
(12) 

100.00 
(12) 

50.00 (6) 
100.00 
(12) 

100.00 
(12) 

33.33 
(4) 

100.00 (12) 

Palpable CL 0.00 (0)
100.00 
(12)

0.00 (0) 0.00 (0) 100.00 (12) 0.00 (0) 0.00 (0)
100.00 
(12)

0.00 (0) 0.00 (0)
100.00 
(12)

0.00 (0)

Figure the parentheses indicate number of observations.
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Blood biochemical constituents

This part of study reveals the blood level of minerals, 
ovarian hormones and metabolic hormones in repeat 
breeder crossbred cows without uterine infection at day 0 
and day 14 of treatment with different treatment regimen.

Average levels of calcium, phosphorus, iron and zinc in 
repeat breeder crossbred cows without uterine infection 
before (day 0) and 14 days after treatment with different 
treatment regimen have been presented in Table 3 and 
values for serum oestrogen, progesterone, leptin, ghrelin 
and IGF-1 are shown in Table 4.

As regards to level of blood biochemical constituents in the 
repeat breeder cows not associated with uterine infection it 
could be mentioned that out of the minerals, level of serum 
calcium, phosphorus and iron varied significantly between 
treatment regimens. It was observed that mean level of 

serum calcium, phosphorus and iron varied significantly 
between treatment regimens even before treatment which 
indicated existence of individual variations among the 
animals. Therefore, it was considered that comparison of 
efficacy of different treatment regimen based on serum 
level of the above mentioned minerals would not be fully 
effective. Out of the minerals only serum phosphorus and 
serum zinc level differed significantly between treatment 
days. Level of phosphorus was found to increase by day 
14 of treatment in cows treated with supportive, hCG 
and hCG + supportive treatment. The mean values for 
serum phosphorus recorded before treatment ranged 
from 1.86±0.17 mg/dl in cows treated with multiple A.I. 
to 3.03±0.29 mg/dl in cows treated with hCG supportive 
treatment and their levels were far below the level given for 
normal cyclic cows which ranged from 5.13 to 8.03 mg% 
(Agarwal et al., 1985; Khan and Ayer, 1993; Ramakrishna, 
1997; Dutta, 1999).

Table 3: Level of calcium, phosphorus, iron and zinc in the serum of repeat breeder cross bred cows without uterine infection at 
different days of treatment with different treatment regimen

Treatment 
Regimen

Calcium (mg/dl) Phosphorus (d/ml) Iron (µg/dl) Zinc(µg/dl)
Day 0 Day 14 Day 0 Day 14 Day 0 Day 14 Day 0 Day 14

Mean ± S.E. Mean ± S.E. Mean ± S.E. Mean ± S.E. Mean ± S.E. Mean ± S.E. Mean ± S.E. Mean ± S.E.
Multiple A. I. 9.58a ±0.96 9.68a ±0.55 1.86a

A ±0.17 1.90a
A ±0.12 192.60a ±12.80 194.80a ±6.46 103.70A ±3.51 81.53A ±7.00

Supportive 12.30bc ±0.99 13.40b ±0.39 2.35a
A ±0.08 3.02b

B ±0.47 290.80b ±13.90 310.40b ±15.70 104.40A ±9.19 70.77B ±13.90
Hcg 14.10c ±0.92 11.50ab ±1.21 2.21a

A ±0.09 2.77a
B ±0.25 301.60b ±32.40 345.90c ±10.60 108.30A ±7.57 101.70A ±20.20

hCG + Supportive 11.70ab ±1.91 11.50ab ±0.83 3.03b
A ±0.29 3.28b

B ±0.22 314.50b ±15.70 321.20bc ±9.91 118.00A ±4.48 103.20A ±22.10

Means bearing similar superscript of small letter in a column and similar subscript of capital letter in a row within a specific blood biochemical 
constituent do not differ significantly.

Table 4: Level of oestrogen, progesterone, leptin, ghrelin and igf-1 in the serum of repeat breeder cross bred cows without uterine 
infection at different days of treatment with different treatment regimen

Treatment 
Regimen

Oestrogen (pg/ml) Progesterone (ng/ml) Leptin(ng/ml) Ghrelin(pg/ml) IGF-1(ng/ml)
Day 0 Day 14 Day 0 Day 14 Day 0 Day 14 Day 0 Day 14 Day 0 Day 14

Mean ± S.E. Mean ± S.E. Mean ± S.E. Mean ± S.E. Mean ± S.E. Mean ± S.E. Mean ± S.E. Mean ± S.E. Mean ± S.E. Mean ± S.E.

Multiple A. I.
12.56A ± 
2.23

5.33B ± 3.81 1.66A ± 0.52 9.52B ±0.26 1.58a ± 0.79 2.62a ± 0.66
912.20 ± 
64.70

672.60 ± 
84.40

25.49ab
A ± 

10.40
31.75a

A ± 
2.66

Supportive
10.40A ± 
0.14

3.66B ± 2.66 3.99A ± 1.58 7.42A ±0.78 3.16b ± 1.49 3.27a ± 1.01
399.70 ± 
57.90

1014.00 ± 
69.30

38.91C
A ± 

15.00
42.67b

A ± 
4.76

hCG
15.03A ± 
4.80

5.23B ± 2.41 0.78A ± 0.81 8.83B ± 0.39 3.14b ± 0.97 2.18a ± 0.14
281.90 ± 
74.10

200.10 ± 
20.30

20.15a
A ± 

11.20
33.72ab

B ± 
5.01

hCG + 
Supportive

12.62A ± 
1.32

3.24B ± 0.36 1.20A ± 0.17
12.90B ± 
3.58

3.49b ± 0.91 5.45b ± 1.06
349.90 ± 
30.50

564.40 ± 
76.30

33.40bc
A ± 

5.70
40.68ab

A ± 
10.90

Means bearing similar superscript of small letter in a column and similar subscript of capital letter in a row within a specific blood biochemical 
constituent do not differ significantly.
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Level of zinc decreased by day 14 of treatment and this 
decrease was significant only in case of cows treated 
with supportive treatment. In the present study it was not 
possible to comment on the decrease in the level of serum 
zinc following treatment with supportive drugs. The level 
of serum zinc recorded before treatment (104.40± 9.19µg/
dl) was far below the level given for normal cyclic cows 
ranging from 172.10 to 314.00 µg/dl (Pradhan et al., 1995; 
Saxena and Gupta, 1995; Das et al., 2002; Barui et al., 
2015). It was further reported that serum zinc level was 
comparatively low in cows affected with repeat breeding 
as compared to that in normal cyclic cows.

As regards to the variation in the levels of reproductive 
hormones it could be mentioned that serum oestrogen 
decreased and serum progesterone increased significantly 
on 14 day of treatment and this pattern of variation was 
observed in all repeat breeder cows under different 
treatment regimens. This might be attributed to the 
difference in stage of the oestrous cycle, day 0 of 
treatment falling on oestrus and day 14 on dioestrus. Mean 
concentration of progesterone in normal cyclic cows as 
11.96±2.65 nM/L respectively as recorded by Pariza et al. 
(2013).

Energy level in animals had been found to be an important 
factor determining level of fertility in them (Bindari et 
al., 2013). Concentrations of metabolic hormones like 
leptin and ghrelin in serum have been effectively used for 
measuring energy balance in dairy animals. Blood levels 
of leptin and ghrelin were found to be sensitive indicators 
of energy balance. Higher level of serum leptin and lower 
level of serum ghrelin indicated positive energy balance 
(Nowroozi-Asl et al., 2016). Beam and Butler (1999) 
observed that higher concentration of IGF was associated 
with body condition score. Higher IGF concentration was 
also associated with nutrient intake as reported by Thissen 
et al. (1994). Kadivar et al. (2012) reported high IGF 
concentration was the main factor associated with better 
reproductive performance in animals. Out of the metabolic 
hormones only leptin and IGF-1 level varied significantly 
between treatment regimens. Serum leptin level recorded 
on 14 day of treatment was significantly higher in repeat 
breeder animal treated with hCG + supportive treatment 
while that of IGF-1 was higher in animals treated with 
supportive and hCG+ supportive treated animals. The 
normal leptin level in cyclic cow was 5.12±0.43 mg/dl as 
reported by Guzel and Tanriverdi (2014); which is lower 

in the present study. Saleh et al. (2011) reported normal 
IGF-1 level in cyclic animals as 53.16±1.41 ng/ml which 
is lower in the entire group of the present study. Variation 
due to treatment was found significant only in case of IGF-
1 and was found to increase significantly after 14 day of 
treatment.

CONCLUSION

The hormone hCG was the choice of drug for treatment 
of repeat breeding without uterine infection resulting in 
post treatment conception rate of 83.33 per cent which 
increased to 91.66 per cent when fortified with supportive 
treatment. In terms of genital changes occurring in repeat 
breeder cows under different treatment regimens in the 
present study it could be mentioned that there was no 
much variation between treatment regimens As regards 
to blood biochemical constituents it can be concluded 
that the serum levels of metabolic hormones might not 
be suitable indicators for comparison of efficacy of 
therapeutic techniques used for addressing repeat breeding 
in crossbred cattle of Assam.
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