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Introduction



1. INTRODUCTION

Domestication has gradually transformed the reproductive process of 

farm animals from free range, seasonal mating system to an intensive production 

year round mating system. As a result the efficiency of reproduction of farm 

animals arc often subjected to a multitude of. environmental and managemental 

factors. Reproductive efficiency in a dairy herd has a marked effect on 

profitability. ■

Bovine oestrous cycle is a complex series of neurohormonal, endocrine 

and biochemical events. It is regulated by genetic, physiologic, hormonal, 

behavioural, environmental and psychosocial factors. An understanding of the 

mechanisms involved in the control of oestrous cycle has been influenced by a 

number of major discoveries made since 1950.

Reproductive efficiency in dairy cattle is affected adversely by aberrations 

in the oestrous cycle. Metoestrum is a poorly defined period following oestrus in 

cattle. Metoestrum is characterized by a phenomenon called metoestrual bleeding 

or post oestrual bleeding 12-24 hours, after the cessation of oestrus. During 

prooestrum and oestrum, high oestrogen concentration increases the vascularity of 

endometrium, its vacsularity reaching a peak about one day after the end of 

oestrum. When ovulation occurs the oestrogen level drops rapidly. Soon the 

congested vessels begin to break down, and small quantity of blood is discharged 

into the uterus. This blood becomes mixed with mucus and passes from the 

reproductive tract and is observed as postoestrual bleeding. Muller (1999) studied 

the etiology of post oestrual bleeding and opined that it could be due to non 

synchrony of hormonal changes around oestrus. Majority of cows, which showed 

visible metoestrual bleeding, failed to conceive and showed signs of bleeding in 

concurrent heat also. .
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Metoestrual bleeding and its influence on subsequent conception seems to 

be one of the prime aspects in the widely speculated sphere of animal 

reproduction. There exist different opinions regarding the importance of 

metoestrual bleeding. Some think that the bleeding is a normal event in the cycle 

and it does not have any importance as some cows stay pregnant. Quayam and 

Austin (1983) reported significant difference in conception rate between cattle 

which showed metoestrual bleeding and which did not.

There is consensus that temporary infertility rather than permanent sterility 

poses greater threat to livestock population,warranting greater vigil and care. It is 

well established that the overall production efficiency of any bovine population 

has to be built upon a strong and sound foundation of scientific management of 

breeding, failure o f which will result in low reproductive efficiency. Practical 

methods of oestrus control in cattle are based on either preventing ovulation or by 

causing regression of corpus luteum with Iuteolytic substances like prostaglandin. 

Reproductive management protocols for the regulation of oestrous cycle using 

prostaglandin or its synthetic analogues have been used successfully to increase 

oestrus detection over specified days.

In view of differing opinion, an attempt has been made to elucidate the 

relationship between metoestrus bleeding and conception in cows. The objective 

of the present study is to find out the occurrence, onset and intensity of 

metoestrual bleeding and its effect on fertility in natural and induced oestrus in 

cattle.
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2. REVIEW OF LITERATURE

Metoestrual bleeding and its subsequent effect on fertility is a matter of 

perpetual debate in the field of veterinary practice. There exist conflicting opinions 

concerning the importance of metoestrual bleeding with reference to fertility in 

dairy cattle. Perusal of literature reveals paucity of studies and references related to 

the pathopyhsiological aspects of metoestrual bleeding.

2.1 OCCURRENCE OF METOESTRUAL BLEEDING

Trimberger (1941) reported that 61 per cent of cows and 81 per cent of 

heifers showed metoestrual bleeding on the second day following oestrus.

Weber et al. (1948) stated that although clinical evidence of bleeding 

occurred in only 55 of 68 heifers, but all heifers showed presence of red blood cells 

on examination of vaginal swabbing at this time. •

Hansel and Asdell (1951) reported that 50 to 60 per cent of the cows and 75 

to 85 percent of heifers showed metoestrual / postocstrual bleeding.

Mathai and Raja (1973) observed two cases of metoestrual bleeding (2.77 

per cent) in 72 oestrous cycles in nine Jersey- Sindhi FI heifers.

Salisbury et al. (1978) stated that the primary cause for metoestrual 

bleeding was the sudden withdrawal of oestrogen following ovulation. This may 

result in congested endometrial vessels beginning to break down and small 

quantity of blood is discharged into the uterine lumen, exhibited as metoestrual 

bleeding.

Sobhanan (1978) reported that out of the 1568 animals brought for 

insemination at ICDP centre, Anthikkad, 15 (0.96 per cent) showed postoestrual 

bleeding. Out of the 867 heifers and 701 cows, nine heifers (1.03 per cent) and six
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cows (0.9 per cent) showed post oestrual bleeding and the difference was non

significant.

On contrary to the earlier reports, Neduncheralathan e! al. (1981) opined that 

the incidence of metoestrual bleeding was more frequent in cows than in heifers,

Quayam and Austin (1983) reported the incidence of metoestrual bleeding 

as 3.69 per cent in heifers and 0.93 per cent in cows. The overall incidence in both 

cows and heifers was 1.35 per cent.

Janardhanan and Nair (1990) screened 690 animals out of which 23 (3.33 

per cent) showed signs of metoestrual bleeding of varying degree. The incidence 

was found to be higher in heifers (4.3 per cent) than in cows (2.76 per cent). They 

also stated that the incidence of metoestrual bleeding in crossbred cattle was much 

lower than that in continental breeds, but slightly higher than that in Sindhi and 

Sahiwal.

2.2 ONSET OF METOESTRUAL BLEEDING

Trimberger (1941) noticed that about 75 per cent of cows and heifers 

showed metoestrual bleeding on the second day following oestrus.

Weber et al. (1948) reported that the average occurrence time of metoestrual 

bleeding was 50 to 60 h after the onset of oestrus.

Out of the 74 animals showing metoestrual bleeding, 15 (20.25 per cent) 

showed bleeding on the day of oestrus (0 day), 30 (40.5 per cent) on day 1 of 

oestrus, 15 (20.25 per cent) on day 2 of oestrus and 14 (19 per cent) on day 3 of 

oestrus (Janardhanan and Nair, 1990).

Deshpande (1994) stated that post oestrual bleeding in cows occurred 12 to 

24 h after the cessation of oestrus.
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2.3 DURATION AND INTENSITY OF METOESTRUAL BLEEDING

Thirteen animals (17.6 per cent) showed scanty bleeding, 41 animals (55.4 

per cent) showed moderate bleeding, and 20 animals (27 per cent) showed profuse 

bleeding. (Janardhanan and Nair, 1990). However duration of metoestrual bleeding 

was not defined by any authors.

2.4 CONSISTENCY AND CYTOLOGY OF METOESTRUAL DISCHARGE

Sharma et al. (1968) studied the oestrous cycle characteristics in Hariana 

cows and examined the cervico-vaginal mucus smear for fern pattern and cellular 

infiltration. Branches of fern pattern lay scattered in disintegrated form and smears 

presented heavy infiltration of leucocytes in the sample collected 24 h after the 

onset of oestrus. While fern like pattern was not observed, only leucocytic 

infiltration and epithelial casts were seen in samples collected 28 h after the onset of 

oestrus.

Hussain and Khan (1978) collected vaginal scrapings from apparently 

normal and healthy animals in different stages of oestrous cycle and found that 

during metoestrum the smears had plenty of cellular debris, leucocytes and 

parabasal cells. .

Kurade et al. (1993) prepared vaginal smears using samples taken from the 

dorsolateral part of anterior vagina and studied the exfoliative vaginal cytology in 

normal and repeat breeder animals. Parabasal cells and intermediate cells were the 

predominant cells in metoestrus period. Most of the smears were characterised by 

the presence of R.B.Cs. The presence of R.B.Cs was attributed to metoestrual 

bleeding due to diapedesis or capillary bleeding from the endometrium.

2.5 ANTIBIOGRAM OF METOESTRUAL DISCHARGE

Kharade and Kulharni (1983) surveyed the intensity of occurrence of genital 

microflora o f normal and repeat breeding cows. Samples of cervico vaginal mucus 

were collected from 40 repeat breeder and 10 normal breeder cows of which nine
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samples of the former yielded 4-5 isolates and one of the normal 10 cows showed 

microbial growth. It was observed that the genital microflora of repeat breeders 

were highly resistant to most of the antimicrobial agents, compared to normal 

breeders, due to antibiotic therapy resulting in the formation of drug resistant 

mutants.

Krishna el al. (1994) subjected the cervico vaginal mucus sample of 44 

repeat breeding animals and 84 normal breeding cows for antibiotic sensitivity tests. 

Organisms were isolated from 45 (35.1 per cent) out of 128 samples, while the 

remaining 83 (64.9 per cent) samples were bacteriologicaly sterile. Highest 

sensitivity was obtained to gentamicin (92 per cent), followed by chloramphenicol 

(84 per cent), furazolidone (72 per cent), ampicillin (48 per cent) and penicillin (44 

per cent).

2.6 INFLUENCE OF METOESTRUAL BLEEDING ON CONCEPTION RATE

Out of 293 cows inseminated in the post oestrus haemorrhagic period (about 

48 h after the end of oestrus), Antrup and Rasbech (1951) reported a conception rate 

of 29.69 per cent. They opined that delayed ovulation might have occurred; or 

rather, the ova might have survived for a longer period.

Larson and Bayley (1955) recorded a conception rate of 21 per cent in 

animals with metoestrual bleeding.

Asdell (1968) propounded that there was a little more likelihood that 

bleeding might occur during early pregnancy, but was not enough to use it as a 

diagnostic sign.

Sobhanan (1978) recorded a conception rate of 20 per cent in animals that 

had metoestrual bleeding and the bleeding- continued in those that failed to 

conceive.

Study on the efficacy of progestational preparations in controlling 

metoestrual bleeding and enhancing conception rate in cattle was undertaken by
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Neduncheralathan el al. (1981). Out of the 13 animals treated 11 conceived to first 

insemination with a conception rate of 84.6 per cent.

Quayam and Austin (1983) reported that three out of 17 cows and three out 

of 12 heifers that showed bleeding conceived in first insemination, with a 

conception rate of 17.64 per cent and 25 per cent, respectively. While the overall 

conception rate was 20.68 per cent in animals that showed bleeding, it was 36.96 

per cent in those that did not and the difference was highly significant (P<0.01). 

There was also a difference in the conception rate, which was higher in heifers than 

in cows that showed bleeding. This difference was also statistically significant (P< 

0.05).

In a study on 80 cows showing metoestrual bleeding, only 15 animals 

conceived, with a conception rate of 18.75 per cent (Sandhu, 1992). Clinical study 

was conducted on 21 cows with metoestrual bleeding, treated with two ml of 

Proluton depot (500 mg) through intramuscular route, when presented for 

insemination and found that bleeding stopped in 19 animals within 24 hours and 14 

animals conceived to first insemination with a conception rate of 66.66 per cent.

Muller (1999) propounded that post oestrual bleeding was common in young 

cows and heifers and more common in Holstein Friesian breed of cattle. 

Progesterone level of milk was determined by milk progesterone assay on day Zero 

(day of insemination), on the day of bleeding and on day seven. The average milk 

progesterone level on the day of bleeding was 0.5-0.6 ng/ml, while in cows without 

bleeding it amounts to 0.5-1.0 ng/ml. The milk progesterone level on day seven 

were approximately equal in all the cows. He further opined that post oestrual 

bleeding could be regarded as a hormonal dysfunction of progesterone deficiency.

2.7 PGF2 ALPHA TREATMENT

PGF2 alpha is a potent luteolytic agent in cattle and is probably the natural 

. uterine luteolytic factor. Luteolytic dose of prostaglandin or one of its synthetic 

analogues will cause regression of mature bovine corpus luteum (Lauderdale, 1972



8

and Cooper, 1974). However, exogenous prostaglandin is not effective in altering 

the bovine oestrous cycle if administered before day 5 or beyond day 16 of the cycle 

(Gordon, 1996). Recently, research has shown that a higher percentage of cattle 

treated with prostaglandin during late luteal phase (Day 10 to 15) exhibited oestrus 

than those treated during early luteal phase (Day 5 to 9) (Larson et al. 1996).

Fertility of heifers after oestrus synchronisation with prostaglandin was 

found to be normal or even higher than controls, especially after single 

prostaglandin treatment (Macmillan and Day, 1982 and Me lntosh et al. 1984). 

However, results on fertility following prostaglandin treatment have been 

inconsistent in lactating cows (Macmillan et al, 1977; Macmillan, 1983 and Larson 

and Ball, 1992).

2.7.1 Oestrus Response after PGF2 alpha Treatment

Oxender et al. (1974) observed that the mean intervals to onset of oestrus 

and ovulation after administration of 30 mg of PGF2 alpha intramuscular were 74 ± 

3 h and 104 ± 6 h, respectively.

Cumming et al. (1977) reported that 90 per cent of the fluprostenol treated 

cows ovulated within 92 h of treatment.

Vlvanco and Delgado, (1980) administered two injections of PGF2 alpha at 

an interval of 10 to 11 days to Brown swiss, Santa Getrudis and Nellore heifers and 

found that the interval from second injection.to standing oestrus averaged 58.63, 

57.70 and 69.66 h, respectively.

Nair and Madhavan (1984) observed that 98.15 per cent of suboestrus cows 

exhibited oestrus within 48 to 72 h after the administration of 500pg of Estrumate. 

The average duration of oestrus in these animals was within the range of 16 to 24 h.

Plunkett et al. (1984) induced oestrus using single injection of 25 mg PGF2 

alpha (lutalyse) after detection of a corpus luteum by ovarian palpation. Cows were 

inseminated artificially at 72 and 96 h after PGF2 alpha injection. Fifty four per cent
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of cows treated with PGF2 alpha were detected in oestrus. The lime taken for 

induction of oestrus was 65.7 ± 2.1 h after PGF2 alpha injection.

El-Menoufy and Abdou (1989) recorded 82 and 90 per cent of cows in 

oestrus after double dose of 25 mg dinoprost or 500pg cloprostenol administered 11 

days apart.

Studies on oestrus induction in crossbred cows using PGF2alpha analogue 

dinofertin administered 25 mg intramuscularly at 10 days interval, revealed that 75 

per cent of the animals responded to treatment. The average time required for the 

onset of oestrus was 71.87 ± 1.25 h and the duration of oestrus was 18.25 ± 0.04 h. 

(Pawshee/a/. 1991).

Archbald et a l  (1994) studied effect of PGF2 alpha treatment on oestrus and 

pregnancy of Iactating dairy cows by administering 25mg PGF2 alpha 

intramuscularly. Fifty five per cent of cows were observed in oestrus after the 

administration of prostaglandin.

Oestrus was induced in normally cyclic cows by single intramuscular 

injection of 25 mg PGF2 alpha during mid luteal phase of oestrous cycle. Eighty per 

cent of animals exhibited oestrus with in 74.64 ±5.51 h after single injection of
i

PGF2 alpha (Chauhan et al. 1994).

Jacob et al. (1995) reported an average of 61.81 h for the induction of 

oestrus in cows after intramuscular injection of PGF2 alpha (Lutalyse). The duration 

of oestrus recorded after induction of oestrus was 28.36 h. The percentage of 

intense, medium and weak oestrus recorded was 66.66. 19.04 and 14.28 per cen t, 

respectively.

Momcilovic et al. (1998) determined the reproductive performance of 

Iactating dairy cows treated with gonadotropin releasing hormone and PGF2 alpha 

for synchronisation of oestrus and ovulation. The percentage of cows observed in 

oestrus within 7 days were 52 per cent and 50 per cent with two luteolytic doses of 

PGF2 alpha givenl4 days apart and single dose of PGF2 alpha respectively. There
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was no significant difference in oestrus response between single and double dose of 

PGF2 alpha.

Pinheriro et al. (1998) studied on the oestrus behaviour of Nelore breed (Bos 

indicus) induced with PGF2 alpha in heifers and lactating cows. Heifers exhibited 

oestrus 82.5 ± 4.7 h after the second injection of PGF2 alpha, while cows manifested 

oestrus at 70.5 ± 4.8 h.

Gopikrishnan (2001) observed that the time taken for induction of oestrus 

after two injections of PGF2 alpha (Prosolvin) given 11 days apart was 69.50 ± 1.34 

h. The duration of oestrus ranged from 24 to 36 h with a mean of 28 ±  1.07 h. The 

percentage of heifers showing high, medium and low oestrus was 64.08, 28.57 and 

7.35 per cent, respectively.

Madhav et al. (2001) treated 25 suboestrus cows with 25 mg PGF2 alpha 

intramuscularly of which 80 per cent of cows responded to treatment. The average 

time taken for the onset of oestrus was 83.10 ± 7.71 h. The average duration of 

oestrus was 21.20 ± 0.68 h. The percentage of cows showing intense, moderate and 

weak oestrus was 30, 35 and 35 percent, respectively.

Rao et a/. (2001) reported that the average time taken for induction of 

oestrus after single intramuscular injection of 25 mg PGF2 alpha analogue dinoprost 

was 72.44 h.

2.7.2 Fertility after PGF2 alpha Treatment

Oxender et al. (1974) in his experiment to assess the fertility of cows, after 

administration of 30 mg PGF2 alpha intramuscularly and inseminated at 70 and 88 h 

after treatment, obtained a conception rate of 78.94 per cent.

Leaver (1975) used prostaglandin analogue (1CI 80996) to induce luteolysis 

in Friesian heifers and reported that a greater proportion of heifers conceived to 

insemination at 72 h than at 96 h, suggesting that the optimum time for single Al 

was nearer to 72 h than 96 h after the prostaglandin injection.
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Carter and Parsonson (1976) reported a conception rate of 63 per cent after 

two injections of cloprostenol in Hereford heifers.

Lopez-Barbella el al. (1980) obtained a conception rate of 37.51 per cent 

after two injections of PGF2 alpha at an interval of 12 days to cows at 45 days post 

partum.

Deutscher et al. (1982) studied oestrus synchronization and pregnancy rates 

in beef cattle using single injection of PGF2 alpha. Out of 85 per cent lactating cows 

which exhibited oestrus, a conception rate of 59 per cent was obtained. Heifers 

exhibiting oestrus and being pregnant during synchronized breeding tended to be 

higher for the one injection of PGF2 alpha than the two injection program (89 vs 77 

per cent in oestrus and 49 vs 40 per cent pregnant, respectively).

Plunkett et al. (1984) induced oestrus using single injection of 25 mg PGF2 

alpha (lutalyse) after detection of a corpus luteum by ovarian palpation. The cows 

were inseminated artificially at 72 and 96 h after PGF2 alpha injection. First service 

conception rate was 43 per cent, with an overall conception rate of 86 per cent.

In a study conducted by Stevenson et al. (1987) 55 per cent of conception 

rate was obtained in twice inseminated cows (72 and 96 h) and 38 per cent of 

conception rate in once inseminated cows (80 h), after two injections of PGF2 alpha.

Mukasa-Mugerwa and Mesfin (1988). administered two doses of 25 mg 

PGF2 alpha (Lutalyse), 11 days apart with artificial inseminations at 48, 72 and 80 h 

after the second injection. None of the animals conceived on insemination at 48 h 

after treatment. Conception rate with double insemination at 48 and 72 h was 18 per 

cent and with single insemination at 72 hour was 16 per cent. The highest 

conception rate obtained was 20 per cent following single insemination at 80 h.

El-Menoufy and Abdou (1989) studied the fertility after double dose of 25 

mg dinoprost or 500pg cloprostenol administered 11 days apart. The first service 

conception rate after double insemination was 52.9 and 53.3 per cent in dinoprost 

and cloprostenol treated groups respectively.



12

Mukasa-Mugerwa et al. (1989) in his study on Boran cows using single 

injection of 25 mg of PGF2 alpha, and inseminated at six, 12 and 18 h after the onset 

of oestrus, obtained a conception rate of 56, 33 and 33 per cent respectively.

Young (1989) got a conception rate of 68 per cent in cows treated with 

single injection of 25 mg dinoprost, administered during 14 to 28 days post partum.

Archbald el al. (1994) studied effect of PGF2 alpha treatment on oestrus and 

pregnancy of lactating dairy cows, by administering 25mg PGF2 alpha 

intramuscularly and recorded a pregnancy rate of 24 per cent.

Gaines (1994) treated 129 heifers with 25mg of prostaglandin (Lutalyse) and 

obtained a conception rate of 70 per cent.

Jacob (1993) reported a conception rate of 52.27 per cent in crossbred cows, 

induced by 25 mg of PGF2 alpha (Lutalyse) administered intramuscularly and 

inseminated twice at an interval of 12-14 h in standing heat.

Stevenson et al. (1997) recorded a conception rate of 59.2 per cent in beef 

cows and heifers after double injection of PGF2 alpha given 14 days apart.

The conception rates in cows treated with single and double luteolytic dose 

of PGF2 alpha were 22 and 23 per cent, respectively, while in untreated control 

group conception rate at natural oestrus was 24 per cent (Momcilovic el al. 1998)

Mughal et al. (1998) reported a conception rate of 54.57 and 50 per cent 

respectively after double and single injections of cloprostenol in Sahiwal cows.

Patterson et al. (1998) compared oestrus response and fertility of post 

partum suckled beef cows after treatment with two injections of PGF2 alpha 14 days 

apart and found that 55 per cent of cows exhibited oestrus with a conception rate of 

51 per cent.

Britt and Gaska (1998) compared the ovsynch (GnRH + PGF2 alpha + 

GnRH) and PGF2 alpha synchronisation programmes. Fifty eight per cent of cows
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responded to PGF2 alpha treatment with an overall conception rate of 32 per cent, 

while 100 per cent of cows responded to ovsynch programme with a conception rate 

of 47 per cent.

Rekwot et al. (1999) studied the oestrus synchronisation programme in Zebu 

cattle of three farms using single injection of PGF2 alpha. The animals treated were 

inseminated at 72 and 96 h after PGF2 alpha injection and obtained a conception rate 

of 61.4, 45.7 and 46.9 per cent.

Stevenson et al. (2000) conducted experiments to induce oestrus in suckled 

beef cows using two injections of 25mg of PGF2 alpha (Lutalyse) given 14 days 

apart. Out of 47.2 per cent of cows detected in oestrus a conception rate of 60.6 per 

cent was recorded.

The overall postpartum conception rate in suboestrus cows with palpable 

corpus luteum treated with 25 mg of PGF2 alpha (Lutalyse) intra muscularly was 64 

per cent (Gacche et al. 2001).

Gopikrishnan (2001) reported a conception rate of 78.57 per cent in 

crossbred heifers after two doses of 15mg of PGF2 alpha (Luprostiol) given 11 days 

apart. •

Giving a single intramuscular injection of 25 mg of dinoprost on day 10 of 

oestrous cycle to crossbred cows with endometritis, Rao et al. (2001) reported 

conception rate of 77.78 per cent.

In a comparative study of two oestrus synchronization programmes using 

ovysynch (100 pg of GnRH + 500 pg of PGF2 alpha +100 pg of GnRH) and PGF2 

alpha (500pg of Estrumate), Tallam et al. (2001), got a conception rate of 40.3 per 

cent in ovysynch and 36.2 per cent in PGF2 alpha treated groups.
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3. MATERIALS AND METHODS

The material for the present study consisted of crossbred cows and 

heifers belonging to University Livestock Farm, Mannuthy and those presented at 

Artificial Insemination Centre and Bull Station, attached to the Department of 

Animal Reproduction, College of Veterinary and Animal Sciences, Mannuthy, 

Thrissur, during the period from July 2002 to June 2003. Detailed data regarding 

the occurrence, onset, duration and intensity of metoestrual bleeding was collected 

using a suitable proforma. From among these, 32 animals (8 cows and 8 heifers in 

each group) with the history of metoestrual bleeding were selected randomly and 

grouped into group I and II. Another 16 animals (8 cows and 8 heifers) without 

the history of metoestrual bleeding was grouped as group III.

3.1 OCCURRENCE OF METOESTRUAL BLEEDING

History of metoestrual bleeding in the previous cycles of all cows and 

heifers were collected to determine the occurrence of metoestrual bleeding. The 

relationship of metoestrual bleeding with age, breed and parity of the animal was 

studied. .

3.2 ONSET OF METOESTRUAL BLEEDING

The time of onset of metoestrual bleeding was noted when the discharge 

was first noticed from the vulva. The onset of metoestrual bleeding was recorded 

as on day 0 (day of oestrus), day 1 (24-48 h after onset of oestrus), day 2 (48-72 h 

after the onset of oestrus) and day 3 (72-96 h after the onset of oestrus).

3.3 DURATION AND INTENSITY OF METOESTRUAL BLEEDING

The period from beginning to the end of metoestrual discharge was 

recorded as the duration of metoestrual bleeding. The intensity of metoestrual 

bleeding was graded as scanty, moderate and profuse, based on the quantity of
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metoestrual discharge observed after rectal examination and from the history 

narrated by the owner.

3.4 CONSISTENCY AND CYTOLOGY OF METOESTRUAL DISCHARGE

The metoestrual discharge was collected using a sterile pipette to 

determine the consistency and cytology of the discharge. Smears were prepared 

with metoestrual discharge on a clean glass slide and stained using Wright’s stain 

(Benjamin, 1985).

3.5 ANTIBIOGRAM OF METOESTRUAL DISCHARGE

A portion of sample collected was streaked on Tryptone Soya Agar and 

Me Conkey’s Agar by streak plate method in order to get well isolated colonies of 

organisms present in the sample and incubated at 37 °C for 18 to 24 h.

3.6 EXPERIMENTAL GROUP 

Group I

Sixteen animals comprising of 8 cows and 8 heifers with the history of 

metoestrual bleeding were inseminated at natural oestrus.

Group II

Sixteen animals comprising of 8 cows and 8 heifers with the history of 

metoestrual bleeding were subjected to induction of oestrum on tenth day using 25 

mg PGF2 alpha intramuscularly (Lutalyse*), when they had a functional corpus 

iuteum as determined by rectal palpation. These animals were inseminated at 72 

and 96 h after the administration of Lutalyse.

* Lutalyse (Injection): 10 ml (Upjohn). Each ml contains Dinoprost 

Tromethamine equivalent to Dinoprost 5 mg.
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Group III

Sixteen animals (8 cows and 8 heifers) which did not exhibit metoestrual 

bleeding were watched for natural oestrus and inseminated.

3.7 OESTRUS RESPONSE

Number of animals responded with exhibition of oestrus after PGF2 alpha 

administration.

3.8 TIME TAKEN FOR INDUCTION OF OESTRUS

Group II animals were closely observed for the signs of oestrus every six 

hours after PGF2 alpha injection and those found in oestrus were confirmed by 

rectal palpation. The interval from the administration of PGF2 alpha to the onset 

of oestrus was recorded as the time taken for the induction of oestrus.

3.9 DURATION OF OESTRUS

Duration of oestrus was determined by close observation of clinical signs 

like cervical mucus discharge, vulval oedema, hyperemia of vaginal mucous 

membrane, bellowing and mounting, th e  period from the beginning to the end of 

clinical signs was considered as the duration of oestrus.

3.10 INTENSITY OF OESTRUS

Intensity of oestrus was graded as high, medium and low from clinical and 

behavoiural signs (Sharma et al., 1968).

3.11 OCCURRENCE AND NATURE OF METOESTRUAL BLEEDING IN 

OESTRUS INDUCED GROUP

The group II animals were observed for the occurrence of metoestrual 

bleeding after induction o f oestrus using PGF2.alpha.
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3.12 CONCEPTION RATE

Pregnancy was confirmed by per rectal examination on 45-60 days after 

insemination and overall conception rate was calculated.

3.13 STATISTICAL ANALYSIS

The data obtained were compiled and subjected to statistical analysis as 

per Snedecor and Cochran (1980).



Remits
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4. RESULT

Study was carried out to find out the occurrence, onset, duration and 

intensity of metoestrual bleeding and its effect on fertility in natural and induced 

oestrus in cattle. Results of the investigation are presented in Tables 1 to 7 and 

Fig. 1 to 9.

4.1 OCCURRENCE OF METOESTRUAL BLEEDING

Out of 1626 animals (476 heifers and 1150 cows) screened, 99 (6.09 per 

cent) animals exhibited signs of metoestrual bleeding in one or more oestrous 

cycles. The incidence was found to be higher in heifers (9.87 per cent) than in 

cows (4.52 per cent) (Table Y and Fig. 1 to 3). Higher percentage of Brown Swiss 

crossbred cattle (9.88 per cent) exhibited signs of metoestrual bleeding followed 

by Holstein-Friesian crossbred (7.66 per cent) and Jersey crossbreds (7.47 

percent).

4.2 ONSET OF METOESTRUAL BLEEDING

Out of 99 animals with metoestrual bleeding, eight (8.08 per cent) animals 

showed bleeding on the day of oestrus (day 0), 44 (44.44 per cent) on day 1 of 

oestrus, 26 (26.26 per cent) on day 2 of oestrus and 21 (21.21) on day 3 of oestrus 

(Table 2 and Fig.4).

4.3 DURATION AND INTENSITY OF METOESTRUAL BLEEDING

Duration of metoestrual bleeding ranged from 6-36 hours with a mean of 

13.38 ± 2.64 h. Out of 99 animals with metoestrual bleeding, 13(13.13 per cent) 

exhibited scanty bleeding, 57 (57.58 per cent) animals showed moderate bleeding 

and 29 (29.30 per cent) animals evinced profuse bleeding (Table 3 and Fig.5).
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4.4 CONSISTENCY AND CYTOLOGY OF METOESTRUAL DISCHARGE

The consistency of metoestrual discharge was graded as thin mucus blood 

tinged discharge and thick mucus blood tinged discharge. Thin mucus blood 

tinged discharge was observed in 40 per cent of cases. Thick mucus blood tinged 

discharge was observed in 60 per cent of cases.

Thick mucus discharge on examination under the low power of the 

microscope revealed fern pattern, which lay scattered in disintegrated form with 

presence of RBCs, in stained smears. In thin mucus discharge, fern pattern was 

not observed, however, plenty of RBCs could be noticed.

4.5 ANTIBIOGRAM OF METOESTRUAL DISCHARGE

Microbial growth was not detected when metoestrual discharge was 

inoculated on the culture media and incubated at 37°C for 24 h. Gram positive 

bacilli were detected as contaminants, after 48 h.

4.6 OESTRUS RESPONSE AFTER ADMINISTRATION OF PGF2ALPHA

Out of eight cows in group II, seven (87.5 per cent) evinced oestrus and 

one (12.5 per cent) did not show any response to treatment.

In group II heifers all the eight (100 per cent) animals exhibited oestrus 

symptoms. . The overall oestrus response was 93.75 per cent (Table 4 and Fig.6).

4.7 TIME TAKEN FOR INDUCTION OF OESTRUS

The time taken for the induction of oestrus in group II cows was 66.14 ± 

1.55 h as against 59.88 ± 1.66 h in group II heifers (Table 4).

On statistical analysis, there was significant difference (P<0.01) in the 

time of induction of oestrus between cows and heifers in group II.
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4.8 DURATION OF OESTRUS

The duration of oestrus in group I cows and heifers were 25.13 ±  0.99 and 

18.75 ± 0.53 h, respectively. The duration of oestrus in group II cows was 31.43 ±

1.13 h, while in heifers it was 28.75 ± 2.00 h. Group III cows and heifers had a 

duration of 23.63 ± 2.27 and 19.38 ± 0.65 h, respectively (Table 5 and Fig.7). 

Analysis of data revealed significant difference in the duration of oestrus between 

cows in group II from that of cows in groups I and III (P<0.01). Duration of 

oestrus in heifers in group II were found to be significantly different from that of 

heifers in groups I and III. Duration of oestrus in induced group (group II) was 

longer than that of groups I and III.

4.9 INTENSITY OF OESTRUS

In group I out of eight cows, two (25 per cent) cows showed high intensity 

of oestrus, three (37.5 per cent) showed medium intensity and three (37.5 per 

cent) showed low intensity of oestrus. Out of eight heifers, one (12.5 per'cent) 

showed high intensity of oestrus, three (37.5 per cent) showed medium intensity 

and four (50 per cent) showed low intensity of oestrus.

In group II out of seven cows responded, four (57.14 per cent) cows 

exhibited high intensity of oestrus, two (28.57 per cent) cows exhibited medium 

intensity and one (14.28 per cent) exhibited low intensity o f oestrus. Out of the 

eight heifers responded, five (62.5 per cent) heifers exhibited high intensity of 

oestrus, two (25 per cent) exhibited medium intensity and one (12.5 per cent) 

exhibited low intensity of oestrus.

Out of eight cows in group III, one (12.5 per cent) animal showed high 

intensity of oestrus, three (37.5 per cent) showed medium intensity and four (50 

per cent) had low intensity of oestrus. Out of eight heifers, two (25 per cent) 

showed high intensity of oestrus, three (37.5 per cent) had medium intensity and 

three (37.5 per cent) showed low intensity of oestrus (Table 6 and Fig.8).
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4.10 OCCURRENCE AND NATURE OF METOESTRUAL BLEEDING IN 

OESTRUS INDUCED GROUP

Out of eight cows and eight heifers induced, none exhibited metoestrual 

bleeding in the induced heat. . ■

4.11 CONCEPTION RATE

Conception rate of group I, II and III animals are presented in Table 7 and

Fig-9).

In group I, out of eight cows and eight heifers, one (12.5 per cent) cow 

conceived to first insemination and one (12.5 per cent) to second insemination 

while one (12.5 per cent) heifer conceived to second insemination. The overall 

conception rate in group I was 18.75 per cent.

In group II animals, out of 7 cows responded, three (42.86 per cent) cows 

conceived at first insemination and one (14.29 per cent) with second insemination. 

Out of 8 heifers, four (50 per cent), one (12.5 per cent) and one (12.5 per cent) 

heifers conceived at first, second and third inseminations, respectively. The 

overall conception rate was 66.66 per cent.

In group III, out of 8 cows two (25 per cent) required single insemination 

and two (25 per cent) required three inseminations while in heifers two (25 per 

cent) required single insemination and one (12.5 per cent) required two 

inseminations with an overall conception rate of 43.75 per cent.



T a b le  1. O ccu rren ce  o f  m etoestru al b le e d in g  a m o n g  crossb red  cattle

Number of animals screened *

Cow Heifer Total

1150 476 1626

Number of animals with metoestrual bleeding 52 . 47 99

Percentage of animals exhibited metoestrual bleeding 4.52% . 9.87% 6.09%



T a b le  2 . O n se t o f  m etoestru a l b le e d in g

Bleeding on the day of oestrus 
(0-<24 hours)

Number Per cent

■ • 8 8.08

Bleeding on day 1 of oestrus 
(24-<48 hours) 44 44.44

Bleeding on day 2 of oestrus 
(48-<72rhours) 26 26.26

Bleeding on day 3 of oestrus 
(>72 hours) 21 21.21



T able 3 . D uration  and in ten sity  o f  m etoestru a l b le e d in g

Duration of 
metoestrual bleeding

Intensity o f metoestrual bleeding

Range
(hours)

Mean ± SE 
(hours)

Scanty Moderate Profuse

Number Per cent Number Per cent Number Per cent

6-36 13.38 ±2.64 13 13.13 57 57.58 29 29.30



T a b le  4 . R esp o n se  to  oestrus after  ad m in istra tion  o f  P G F 2 a lp h a  in  grou p  II an im als

Group II
Number of 

animals 
examined

Response to treatment Time taken for 
induction of 

oestrus (hours)

Duration of 
oestrus 
(hours)Number Percent Overall 

per cent

Cows 8 7 87.5

93.75

66.14 ± 1.55 31.43 ± 1.13

Heifers 8 8 100 59.88 ± 1.66 28.75 ±2.00



T a b le  5 . D uration o f  oestru s in group I, II and III a n im a ls

Treatment groups Number of 
animals

Duration o f oestrus 
(hours)

Group I

Cow 7 25.13 ±0.99

Heifer 8 18.75 ±0.53

Group II

Cow 8 31.43 ±1.13 -

Heifer 8 28.75 ±  2.00

Group III

Cow 8 23.63 ±2.27

Heifer 8 19.38 ±0.65



T a b le  6 . In ten sity  o f  oestru s in group I, II and III an im als

Treatment groups
Number

of
animals

Intensity of oestrus
High Mec ium Low

Number Per cent Number Per cent Number Per cent

Group I

Cow 8 2 25 3 • 37.5 3 37.5

Heifer 8 1 12.5 3 37.5 4 50

Group II

Cow 7 4 57.14 2 28.57 1 14.28

Heifer 8 5 62.5 2 25 1 12.5

Group III

Cow 8 1 12.5 3 37.5 4 50

Heifer 8 2 25 3 37.5 3 37.5



T a b le  7 . C on cep tion  rate in I, II and III groups

Treatment Groups

No. & per cent 
of animals 
conceived to 
first
insemination

No. & per cent 
of animals 
conceived to 
second 
insemination

No. & per cent 
of animals 
conceived to 
third
insemination

Conception
rate
(per cent)

Overall
conception
rate
(per cent)

Group I 
(with

metoestrual
bleeding)

Cow 1
(12.5) 1

(12.5) Nil 25

18.75

Heifer Nil 1
(12.5) Nil 12.5

Cow 3 1 Nil 57.14
Group II (42.86) (14.29)

66.66(induced
group) Heifer 4 / 1 1 75

(50) ' (12.5) (12.5)

Cow 2 Nil 2 50
Group III (25) (25) 43.75(control

group) Heifer 2 1 Nil 37.5
(25) (12.5)

Figures in parenthesis indicate per cent
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Fig. 1 Occurrence of metoestrual bleeding in cows and heifers
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Fig.3 Occurrence o f metoestrual bleeding in heifers
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Fig.4 Onset o f metoestrual bleeding
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Fig.5 Intensity of metoestrual bleeding
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5. DISCUSSION

The present investigation was undertaken with the object of studying the 

occurrence, onset, duration and intensity of metoestrual bleeding and its effect on 

fertility in natural and induced oestrus in cattie.The study was aimed to find the 

beneficial effects o f prostaglandin and its structural analogues in the management 

of oestrous cycle in cycling cows and heifers with the history of metoestrual 

bleeding.

5.1 OCCURRENCE OF METOESTRUAL BLEEDING

Perusal of data presented in table 1 revealed that 6.09 per cent of cows and 

heifers exhibited signs of metoestrual bleeding in one or more oestrous cycles. 

Occurrence was found to be higher in heifers (9.87 per cent) than in cows (4.52 

per cent). The overall incidence reported here was higher than that reported by 

Mathai and Raja, 1973; Sobhanan, 1978; Quayam and Austin, 1983 and 

Janardhanan and Nair, 1990. Higher occurrence of metoestrual bleeding in the 

present study was probably due to the increased level of exotic inheritance due to 

intensive cross breeding programme. However, a lower level was observed as 

compared to those reported in exotic animals by Trimberger, 1941.

In the present study higher percentage of Brown Swiss crossbred cattle 

(9.88 per cent) exhibited signs of metoestrual bleeding, followed by Holstein 

Friesian crossbred (7.66 per cent) and Jersey cross bred (7.47 per cent). Muller 

(1999) reported higher incidence of metoestrual bleeding in Holstein Friesian 

crossbred animals. However, variation in the occurrence of metoestrual bleeding 

in various breeds was not significant.

5.2 ONSET OF METOESTRUAL BLEEDING

Eight (8.08 percent) animals showed bleeding on the day o f oestrus (day 0), 

44 (44.44 per cent) on day 1 of oestrus, 26 (26.26 per cent) on day 2 of oestrus and
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21 (21.21) on day 3 of oestrus. More number of animals evinced bleeding on day 1 

of oestrus (24 to 48 hours after the onset of oestrus). In a study by Janardhanan and 

Nair (1990) out o f the 74 animals showing metoestrual bleeding, 15 (20.25 per cent) 

showed bleeding on the day of oestrus (0 day), 30 (40.5 per cent) on day 1 of 

oestrus, 15 (20.25 per cent) on day 2 of oestrus and 14 (19 per cent) on day 3 of 

oestrus. Higher percentage of animals showed bleeding on day 1 of oestrus which is 

in agreement with the findings of the present study. Observations here are in 

agreement with Deshpande (1994) who stated that post oestrual bleeding in cows 

occurs 12 to 24 hours after the cessation of oestrus.

5.3 DURATION AND INTENSITY OF METOESTRUAL BLEEDING

Duration of metoestrual bleeding ranged from 6-36 hours with a mean of 

13.38 ± 2.64 hours. Scanty, moderate and profuse bleeding was exhibited by 

13(13.13 per cent), 57 (57.58 per cent) and 29 (29.30 per cent) animals, 

respectively. There is paucity of information regarding the duration and intensity 

of metoestrual bleeding. In a clinical note on metoestrual bleeding, Janardhanan 

and Nair (1990) stated the intensity of metoestrual bleeding as scanty (17.6 per 

cent), moderate (55.4 per cent) and profuse (27 per cent). The data in the present 

study are in close agreement with that of Janardhanan and Nair (1990).

5.4 CONSISTENCY AND CYTOLOGY OF METOESTRUAL DISCHARGE

Thick mucus blood tinged discharge was observed in 60 per cent of cases 

whereas thin mucus blood tinged discharge was observed in 40 per cent of cases.

Thick mucus discharge on microscopic examination revealed fern pattern 

which lay scattered in disintegrated form with presence of RBCs in stained 

smears. While in thin mucus discharge, fern like pattern was not observed, plenty 

of RBCs could be noticed. Hussain and Khan (1978) observed cellular debris; 

leucocytes and parabasal cells in the vaginal scrapings of cattle collected during 

metoestrum. Kurade el al., (1993) reported that most of the smears of 

cervicovaginal mucus collected during metoestrum were characterised by the
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presence of RBCs. The present study is in agreement with Kurade et a i, (1993) 

who described that the presence of RBCs in the mucus collected during 

metoestrum was due to diapedesis or capillary bleeding from the endometrium.

5.5 ANTIBIOGRAM OF METOESTRUAL DISCHARGE

Microbial growth could not be detected for 24 h when metoestrual 

discharge was inoculated to culture media. Gram positive bacilli were detected as 

contaminants after 48 h of incubation. Literature on culture and sensitivity of 

cervical mucus during oestrus of normal and repeat breeder animals are available, 

but data regarding the microbiological studies of metoestrual discharge are scarce.

5.6 OESTRUS RESPONSE AFTER PGF2ALPHA TREATMENT

Out of eight cows and eight heifers in group II subjected to PGF2aIpha 

administration, seven (87.5 per cent) and eight (100 per cent), respectively, 

responded to treatment. Nair and Madhavan (1984) observed that 92 per cent of 

cows evinced oestrus response after administration of 500 pg of Estrumate. In a 

study conducted by El-Menoufy and Abdou (1989) 82 and 90 per cent of cows 

were detected in oestrus after double dose of 25 mg dinoprost or 500pg 

cloprostenol administered 11 days apart., Similar results were obtained by Jacob et 

al,, 1995; Chauhan et al., 1994 and Madhav et al., 2001. A lowered oestrus 

response of 55 per cent and 50 per cent were reported by Archbald el al., 1994 

and Momcilovic el al., 1998, respectively. In the present study an overall oestrus 

response of 93.75 per cent was obtained. This data shows that the PGF2 alpha 

analogue, dinoprost is effective in inducing oestrus in cross bred cows and heifers 

with the history of metoestrual bleeding.

5.7 TIME TAKEN FOR INDUCTION OF OESTRUS

In the present study, the time taken for induction of oestrus after treatment in 

group II cows and heifers were 66.14 ± 1.55 h and 59.88 ± 1.66 h, respectively. On 

statistical analysis, significant difference was observed (P<0.01) in the time of
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induction of oestrus between cows and heifers. Nair and Madhavan (1984) reported 

an interval of 48 to 72 h for induction of oestrus after administration of Estrumate, a 

PGF2 alpha analogue in crossbred cows. Pawshe et a i, (1991) stated that the 

average time taken for the onset of oestrus in crossbred cows was 71.87 ± 1.25 h. 

Jacob el al.y (1995) reported an average of 61 ;81 hours for the induction of oestrus 

after PGF2 alpha injection. Pinheriro et al., (1998) observed that the time taken for 

induction of oestrus in heifers was 82.5 ± 4.7 h after the second injection of PGF2 

alpha while cows manifested oestrus at 70.5 ± 4.8 h. Rao el al., (2001) reported that 

the average time taken for induction of oestrus after single intramuscular injection 

of 25 mg PGF2 alpha analogue dinoprost was 72.44 h. Variation in the time taken 

for the induction of oestrus reported by different workers could be due to difference 

in the stage of corpora lutea at the time of administration of prostaglandin and 

difference in dose and potency of PGF2 alpha analogue.

5.8 DURATION OF OESTRUS

Average duration of oestrus in cows and heifers was 25.13 ± 0.99 and 

18.75 ± 0.53; 31.43 ± 1.13 and 28.75 ± 2.00, and 23.63 ± 2.27 and 19.38 ± 0.65 h 

for groups I, II and III, respectively. Analysis of data revealed significant 

difference in the duration o f oestrus in cows and heifers in group II from that of 

cows and heifers in groups I and III (P<0.0 J). Duration of oestrus in induced group 

(group II) was longer than that of groups I and III. In a similar study, Jacob et al., 

(1995) observed a longer duration of oestrus in prostaglandin induced animals, 

compared to normal animals. However, Nair and Madhavan (1984) observed that 

the duration of oestrus induced by PGF2 alpha did not show marked variation from 

normal oestrus in crossbred cows. The response to prostaglandin treatment in 

terms of onset of oestrus and duration of oestrus was reported to be variable, 

especially in lactating cows, irrespective of the schedule of administration.

5.9 INTENSITY OF OESTRUS

Data presented in table 6 reveal that 25, 37.5 and 37.5 per cent of cows 

and 12.5, 37.5 and 50 per cent heifers in group I showed high, medium and low
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intensity of oestrus, respectively. In group II the corresponding values were 57.14, 

28.57 and 14.28 per cent in cows and 62.5, 25 and 12.5 per cent in heifers. In 

group III 12.5, 37.5 and 50 per cent cows and 25, 37.5 and 37.5 per cent heifers 

exhibited high, medium and low intensity of oestrus, respectively. Majority of 

animals in group II induced with prostaglandin showed medium to high intensity 

of oestrus than the other two groups. Jacob el al.y (1995) reported intense, medium 

and weak oestrus as 66.66. 19.04 and 14.28 per cent, respectively, after induction 

with prostaglandin. Majority of animals in group II showed intense signs of 

oestrus after prostaglandin treatment probably due to complete luteal regression 

and better folliculogenesis.

5.10 OCCURRENCE OF METOESTRUAL BLEEDING IN OESTRUS

INDUCED GROUP

In prostaglandin treated group II animals, none of the animals exhibited 

signs of metoestrual bleeding. Salisbury el al., (1978) stated that the primary 

cause for metoestrual bleeding was the sudden withdrawal of oestrogen following 

ovulation. This may result in congested endometrial vessels beginning to break 

down and small quantity of blood is discharged into the uterine lumen, exhibited 

as metoestrual bleeding. In the present study, prostaglandin treated animals 

showed intense heat signs with increased duration o f oestrus, probably due to 

prolonged oestrogen stimulation. In these animals, a sharp decline in oestrogen 

level might not have occurred as in normal animals, which might explain the 

reason for absence of metoestrual bleeding in induced group.

5.11 CONCEPTION RATE

In group I, two (25 per cent) cow and one heifer (12.5 per cent) conceived, 

with an overall conception rate of 18.75 per cent. Sobahnan (1978) reported an 

overall conception .rate of 20 per cent in animals with metoestrual bleeding. 

Quayam and Austin (1983) observed a conception rate of 17.64 per cent in heifers 

and 25 per cent in cows with metoestrual bleeding, while the overall conception 

rate was 20.68 per cent. Sandhu (1992) reported a lower conception rate of 18.75
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per cent in animals with metoestrual bleeding. It was observed that the conception 

rate was much lower in animals that showed metoestrual bleeding than in those 

which did not show metoestrual bleeding, probably due to exhibition of mild 

oestrus and single day insemination was not enough to bring about adequate 

conception rate. The observations in the present study are in agreement with 

Sobahnan, 1978; Quayam and Austin, 1983 and Sandhu 1992. Muller (1999) 

opined that post oestrual bleeding could be regarded as hormonal dysfunction due 

to progesterone deficiency, as confirmed by milk progesterone assay in animals 

with metoestrual bleeding.

In group II oestrus induced animals, out of seven cows and eight heifers 

responded, four (57.14 per cent) cows and six:(75 per cent) heifers conceived with 

an overall conception rate of 66.66 per cent. Oxender et al., (1974) obtained a 

conception rate of 78.94 per cent in cows, after administration of 30 mg PGF2aIpha 

intramuscularly and inseminated at 70 and 88 h. Carter and Parsonson (1976) 

reported a conception rate of 63 per cent after induction of oestrus with 

prostaglandin in Hereford heifers. An enhanced conception rate of 84.6 per cent was 

obtained by using progestational preparations for enhancing conception rate in 

animals with metoestrual bleeding (Neduncheralathan el al., 1981). Young (1989) 

recorded a conception rate of 68 per cent in cows treated with single injection 

prostaglandin. Gaines (1994) reported 70 per cent conception rate in heifers after 

oestrus induction with Prostaglandin analogue. An increase in conception rate with 

prostaglandin might be attributed to high intensity of induced oestrus and fixed time 

insemination at 24 h interval. Fertility of heifers after oestrus synchronisation with 

prostaglandin has been found to be normal or even higher (Macmillan and Day, 

1982 and Me Intosh et al., 1984). However the results on fertility following 

prostaglandin treatment have been inconsistent in dairy cows (Macmillan, 1983).

In group III animals, four (50 per cent) cows and three (37.5 per cent) 

heifers conceived with an overall conception rate of 43.75 per cent. An increased 

conception rate in group III animals as compared to animals with the history of 

metoestrual bleeding (group I) is in agreement with the findings of Sobahnan,
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1978; Quayam and Austin, 1983 and Sandhu 1992. Higher conception rate in 

group II animals is due to high intensity of oestrus and fixed time insemination at 

24 h interval.

From the present study it can be inferred that the treatment with 

prostaglandin was highly effective in inducing oestrus in animals with the history 

of metoestrual bleeding and reasonable conception rate could be obtained. 

However, more studies are required to establish the relationship between the 

hormonal profile and incidence of metoestrual bleeding. Further detailed 

microbial studies could also help to find a suitable remedial measure to control 

metoestrual bleeding so as to improve the fertility in these animals.
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6. SUMMARY

The objective of the present study was to find out the occurrence, onset, 

duration and intensity of metoestrual bleeding and its effect on fertility in natural 

and induced oestrus in cattle.

The material for the present study consisted of crossbred cows and heifers 

belonging to University Livestock Farm, Mannuthy and those presented at 

Artificial Insemination Centre and Bull Station, attached to the Department of 

Animal Reproduction, College of Veterinary and Animal Sciences, Mannuthy, 

Thrissur, during the period from July 2002 to June 2003. Detailed data regarding 

the occurrence, onset, duration and intensity of metoestrual bleeding were 

collected using a suitable proforma. Animals with the history of metoestrual 

bleeding were randomly selected and allotted to the following groups. Group I 

consisted of 16 animals, comprising of eight cows and eight heifers, with the 

history of metoestrual bleeding which were inseminated at natural oestrus. Sixteen 

animals in group II (eight cows and eight heifers) with the history o f metoestrual 

bleeding were subjected to induction of oestrus on tenth day using 25 mg PGF2 

alpha (Lutalyse), when they had a functional corpus luteum as determined by 

rectal palpation. These animals were inseminated at 72 and 96 h after the 

administration of Lutalyse. Sixteen animals (eight cows and eight heifers) which 

did not show metoestrual bleeding formed the group III.

Out of 1626 animals screened, 99 (6.09 per cent) animals exhibited signs 

of metoestrual bleeding in one or more oestrous cycles. The occurrence was found 

to be higher in heifers (9.87 per cent) than in cows (4.52 per cent). Higher 

percentage of Brown Swiss cross bred cattle (9.88 per cent) exhibited signs of 

metoestrual bleeding, followed by Holstein-Friesian cross bred (7.66 per cent) and 

Jersey cross breds (7.47 per cent).
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Out of 99 animals with metoestrual bleeding, eight (8.08 per cent) animals 

showed bleeding on the day of oestrus (day 0), 44 (44.44 per cent) on day 1 of 

oestrus, 26 (26.26 per cent) on day 2 of oestrus and 21 (21.21) on day 3 of oestrus.

Duration of metoestrual bleeding ranged from 6-36 h with a mean of 13.38 

± 2.64 h. Out of 99 animals with metoestrual bleeding, 13(13.13 per cent) 

exhibited scanty bleeding, 57 (57.58 percent) animals showed moderate bleeding 

and 29 (29.30 per cent) animals evinced profuse bleeding.

Thick mucus blood tinged discharge was observed in 60 per cent of cases 

whereas thin mucus blood tinged discharge was observed in 40 per cent of cases. 

Thick mucus discharge on microscopic examination revealed fern pattern, which 

lay scattered in disintegrated form with presence of RBC’s in stained smears. In 

thin mucus discharge, fern like pattern was not observed, but plenty of RBCs 

could be noticed.

Microbial growth was not detected when metoestrual discharge was 

inoculated on the culture media and incubated at 37°C for 24 h. Gram positive 

bacilli were detected as the contaminants after 48 h.

Out of eight cows and eight heifers in group II subjected to PGF2alpha 

administration, seven (87.5 per cent) and eight (100 per cent) responded to 

treatment, respectively. The overall oestrus response was 93.75 per cent. The time 

taken for the induction of oestrus in cows was 66.14 ± 1.55 h as against 59.88 ± 

1.66 in group II heifers. Average duration of oestrus in cows and heifers was

25.13 ± 0.99 and 18.75 ± 0.53; 31.43 ± 1.13 and 28.75 ± 2.00, and 23.63 ± 2.27 

and 19.38 ± 0,65 h for groups I, II and III, respectively. Analysis of data revealed 

significant difference in the duration of oestrus in cows in group II from that of 

cows in groups I and III (PO.01). Duration of oestrus in heifers in group II were 

found to be significantly different from that of heifers in groups I and III. In group 

I, 25, 37.5 and 37.5 per cent of cows and 12.5, 37.5 and 50 per cent heifers 

showed high, medium and low intensity of oestrus, respectively. In group II the 

corresponding values were 57.14, 28.57 and 14.28 per cent in cows and 62.5, 25
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and 12.5 per cent in heifers. In group III 12.5, 37.5 and 50 per cent cows and 25, 

37.5 and 37.5 per cent heifers exhibited high, medium and low intensity of 

oestrus, respectively. Out of eight cows and eight heifers induced, none exhibited 

metoestrual bleeding in the induced heat.

In group I, two (25 per cent) cows and one heifer (12.5 per cent) conceived 

with an overall conception rate of 18.75 per cent. Out of seven cows and eight 

heifers responded in group II, four (57.14 per cent) cows and six (75 per cent) 

heifers conceived with an overall conception rate of 66.66 per cent. In group III 

animals, four (50 per cent) cows and three (37.5 per cent) heifers conceived with 

an overall conception rate of 43.75 per cent.

In the present study, occurrence of metoestrual bleeding was 6.09 per cent 

in cows and heifers and their conception rate was only 18.75 per cent. Treatment 

with prostaglandin was highly effective in inducing oestrus in these animals and 

the conception rate was enhanced to 66.66 per cent. Hence it can be recommended 

that induction of oestrus using prostaglandin can be employed for enhancing the 

conception rate in animals with the history of metoestrual bleeding.

t





4 8

REFERENCES

*Antrup, E. and Rasbech, N.O. 1951. Conception results after artificial insemination with 

bull semen in the post-oestrous haemorrhagic period. Nord. Vet. Med. 3: 40

46

Archbald, L.F., Constant, S., Tran, T., Risco, C., Klapstein, E. and Elliott, J. 1994. Effect 

of sequential treatment with prostaglandin F2 alpha and / or oxytocin on 

estrus and pregnancy rate of lactating dairy cows. Theriogenology 42: 773

780

Asdell, S.A. 1968. Cattle Fertility and Sterility. Second edition. Little Brown and 

Company, Boston, p.227

Britt, J.S. and Gaska, J. 1998. Comparison of two estrus synchronization programs in a 

large confinement-housed dairy herd, J. Am. Vet. Med. Assoc. 212(2): 210

212

Carter, P.D. and Parsonson, J.M. 1976. Control of reproductive function of cattle using 

cloprostenol. Aust. Vet. J. 52: 514-516

Chauhan, F.S., Sarvaiya, N.P. and Mehta, V.M. 1994. Induction of estrus with 

prostaglandin F2 alpha treatment during normal estrus cycle, superovulation 

and after embryo recovery in Jersey x Kankrej (J x K) crossbred cows. 

Indian J. Anim. Reprod. 15(1): 10-13

Cooper, M.J.1974. Control of oestrous cycle o f heifers with a synthetic prostaglandin 

analogue. Vet. Rec. 95:200-203



49

Cumming, I., Baxter, R.W., White, M.B., McPhee, S.R. and Sullivan, A.P. 1977. Time of 

ovulation in cattle following treatment with prostaglandin analogue. 

Theriogenology 8: 184

Deshpande, B.R 1994. Oestrus and oestrous cycle. R eproduction in Farm  Anim als  

(Theriogenology). (eds. Sane, C.R., Kaikini, A.S., Kodagali, S.B., Hukeri, 

V.B.,., Velhankar, D.P., Luktuke, S.N. and Deopurkar, V.L.). Second 

edition. Varghese Publishing Company, Bombay, pp. 174-197

Deutscher, G.H., Clanton, D.C. and Peverley, B.L. 1982. Evaluating LUTALYSE 

programs for estrus synchronization -and pregnancy rates in beef cattle. J. 

Anim . Sci. (supp lem ent!) A bslrac f.2 \

El-Menoufy, A.A. and Abdou, M.S, 1989. Heat and conception rate in dairy cows after 

synchronisation o f oestrus with PGF2a or its synthetic analogue. Indian J. 

Anim . Sci. 59: 529-532

Gacche, M.G., Dhoble, R.L., Ingawale, M.V., Ranganekar, M.N., Jadhav, J.M. and 

Sawale, A.G. 2001. Induction o f oestrus using PGF2 alpha in post partum 

suboestrus cows. X V II  A nnua l Convention. N ationa l Sem inar on Fertility  

M anagem ent o f  Farm  A nim als under A dverse A gro-clim atic  C onditions. 6

10 October, 2001.The Indian Society for the Study o f Animal Reproduction, 

Jodhpur. A b stra c t: 7

Gaines, J.D. 1994. Analyzing the economic benefit of using prostaglandin for estrus 

synchronization o f beef heifers. Vet. M ed. 11: 1085-1090

Gopikrishnan, P. 2001. Effect of norgestomet and prostaglandin F2 alpha in crossbred 

heifers for augmenting fertility. M.V.Sc thesis, Kerala Agricultural 

University, Thrissur, p.67



50

Gordon, I. 1996. Controlled Reproduction in Cattle and Buffaloes. CAB International, 

Wallingford, UK, p.492

Hansel, W. and Asdell, S.A. 1951. The effect o f oestrogen and progesterone on the 

arterial system of the uterus of the cow. J. Dairy Sci. 34: 37-44

Hussain, P.M. and Khan, C.K.A. 1978. A note on exfoliative cytology and biopsy of 

vaginal epithelium of cow during oestrous cycle. Indian J. Anim. Sci. 48(7): 

542-544

Jacob, T.C. 1993. Prostaglandin therapy for post partum clinical endometritis. M.V.Sc 

thesis, Kerala Agricultural University, Thrissur, p. 102

Jacob, T.C., Madhavan, E. and Iyer, C.P.N. 1995. Oestrus induction using PGF2 alpha in 

crossbred cows with post partum clinical endometritis. Indian J. Anim. 

Reprod. 16(2): 99-100

Janrdhanan, P.V. and Nair, K.P. 1990. A note on the incidence and pattern o f metoestrual 

bleeding in cross-bred cattle. J. Vet. Anim. Sci. 21(1): 142-143

Kharade, S.B. and Kulhami, V.G.P. 1983. Antibiotic sensitivity test with cervico vaginal 

microflora o f normal and repeat breeder cows of Bombay dairy farms. 

Indian J. Comp. Microbiol. Immunol. Infect. Dis. 4(1): 16-18

Krishan, R., Tanwani, S.K. and Moghe, M.N. 1994. Antibiotic sensitivity pattern o f 

bacteria isolated from repeat breeding and normal cows. Indian Vet. J. 71: 

315-317

Kurade, N.P., Jalnapurkar, B.V. and Mantri, A.M. 1993. Exfoliative vaginal cytology and 

serum progeterone levels in normal and abnormal oestrous cycle of cow. 

Indian J. Anim. Reprod. 14(1): 10-13



Larson, G.L. and Bayley, N.D. 1955. The fertility of inseminations made in cows 

showing post estrus hacmorragc. J. D airy Sci. 38(5): 549

Larson, L.L. and Ball, P.J.H. 1992. Regulation of oestrous cycle in dairy cattle: a review. 

Theriogenology 38:255-267

Larson, R.L., Corah, L.R, and Peters, C.W. 1996. Synchronization o f estrus in yearling 

beef heifers with the melengestrol acetate / prostaglandin F2a systems: 

Efficacy o f timed insemination 72 hours after prostaglandin treatment. 

Theriogenology 45: 851-863

Lauderdale, J. W. 1972. Effect o f PGF2 alpha on pregnancy and oestrous cycle of cattle. J. 

Anim . S c i 35: 246

Leaver, J.D., Glencross, R.G. and Pope, G.S. 1975. Fertility o f heifers after luteolysis 

with prostaglandin analogue (ICI 80996). Vet. Rec. 96: 383-384

Lopez-Barbella, S., Falcon, C. and Matinez, N T 980. Synchronisation o f oestrus with 

PGF2q in Holstein cows. Trop. Anim. Prod. 5: 43-45

Macmillan, K.L. 1983. Prostaglandin response in dairy herd breeding programs. 

N ew  Z ea la n d  Vet. J. 31: 110-113

Macmillan, K.L., Cumow, K.L. and Morris, G.R. 1977. Oestrus synchronisation with a 

prostaglandin analogue : I. Systems in lactating dairy cattle. N ew  Zealand  

Vet. J. 25: 366-367

Macmillan, K.L. and Day, A.M. 1982. Prostaglandin F2Q -  A fertility drug in dairy cattle? 

Theriogenology 18: 245-253



Madhav, J.M., Dhoble, R.L., Gacche, M.G., Rangnekar, M.N., Ingawale, M.V. and 

Palve, S.S. 2001. Effect of intensity of oestrus and tonicity of uterus on 

conception rate in PGF2 alpha synchronized post partum suboestrus cows. 

XVII Annual Convention, National Seminar on Fertility Management o f  

Farm Animals under Adverse Agro-climatic Conditions. 6-10 October, 

2001.The Indian Society for the Study of Animal Reproduction, Jodhpur. 

Abstract'. 12

Mathai, E. and Raja, C.K.S.V. 1973. Pattern of oestrous cycle in Jersey-Sindhi heifers. 

Kerala J. Vet. Sci. 9(1): 159-160

McIntosh, D.A.D., Lewis, J.A. and Hammod, D. 1984. Conception rates in dairy cattle 

treated with cloprostenol and inseminated at observed oestrus. Vet. Rec. 115: 

129-130

Momcilovic, D., Archbald, L.F., Walters, A., Tran, T., Kelbert, D., Risco, C. and 

Thatcher, W.W. 1998. Reproductive performance o f lactating dairy cows 

treated with Gonadotrophin Releasing Hormone (GnRH) and /  or 

Prostaglandin F2 alpha (PGF2a) for synchronisation o f estrus and ovulation. 

Theriogenology 50: 1131-1139

Mughal, D.H., Aleem, M., Saeed, M.A. and Khan, A.R. 1998. Comparison o f two 

methods o f estrus synchronization in Sahiwal cows. International J. Anim. 

Sci. 13(2): 223-226

Muller, K. 1999. Post oestral bleeding in cattle. Tierarzlliche Umschau 54: 688-691

Musaka-Mugerwa, E. and Mesfin, T. 1988. Fertility o f Arsi cattle after estrus 

synchronisation. Indian J. Anim. Sci. 58: 1284-1287



53

Musaka-Mugerwa, E., Tegegne, A. and Warnick, A.C. 1989. Time of artificial 

insemination and pregnancy rate in Boran (Bos indicus) cattle. Trop. Agric. 

66: 230-232

Nair, R.R. and Madhavan, E.1984. Prostaglandin administration on oestrus induction and 

fertility in suboestrus cows. Indian J. Anim. Reprod. 5: 33-35

Nedumcheralathan, B., Peter, A.S., Krishnan, A.R. and Quayam, S.A. 1981. Note on 

estroprogynon treatment for metoestrual bleeding and its influence on
i

conception. Indian  J. Anim. Sci. 51(3): 360-361

Oxender, W.D., Noden, P.A., Louis, T.M. and Hafs, H.D. 1974. A review of 

prostaglandin F2 alpha for ovulation control in cows and mares. Am. J. Vet. 

Res. 35: 997-1001.
1

Patterson, D.J., Kojima, F.N. and Larson, B.L. 1998. Estrus response and fertility of post 

partum suckled beef cows after treatment with PGF2a or GnRH and PGF2a. 

J. Anim . Sci. 81, (supp lem ent!). A bstrac t: 245

i

Pawshe, C.H., Kadu, H.S. and Fasihuddin, M. 1991. Efficacy o f PGF2 alpha (Dinoprost) 

using two routes o f administration on oestrus synchronisation in crossbred 

cattle. Indian J. Anim. Reprod. 12(2): 172-174

Pinheriro, O.L., Barros, C.M., Figueiredo, R.A., Valle, E.R., Encarinacao, R.O. and 

Padovani, C.R. 1998. Estrus behavior and the estrus-to-ovulation interval in 

Nelore Cattle (Bos indicus) with natural estrus or induced estrus with 

prostaglandin F2a or norgestamet and. estradiol valerate. Theriogenology 49: 

667-681



54

Plunkett, S.S., Stevenson, J.S. and Call, E.P. 1984. Prostaglandin F20 for iactating dairy 

cows with a palpable corpus luteum but unobserved estrus. J. Dairy Sci. 67: 

380-387

Quayam, S.A. and Austin, A.J.S. 1983. Influence of metoestrous bleeding on conception 

rate in cattle. Cher ion.12(5): 281-282

Rao, Y.S., Naidu, K.V., Kumar, P.R. and Reddy, T.V. 2001. Evaluation o f PGF2a 

analogue treatment with and without antibacterial in endometritis in 

crossbred cattle. Indian Vet. J. 78: 352-354

Rekwot, P.I., Oyedipe, O.E., Musaka-Mugerwa, E., Sekoni, V.O., Akinpelum, O.P. and 

Anyam, A.A. 1999. Fertility in Zebu cattle (Bos indicus) after prostaglandin 

administration and artificial insemination. Vet.J. 158(1): 53-58

Salisbury, G.W., VanDemark, N.L. and Lodge, J.R. 1978. Physiology o f  Reproduction 

and Artificial Insemination o f  Cattle.Second edition. W.H. Freeman and 

Company, San Francisco, p.798

Sandhu, J.S. 1992. Clinical trail o f proluton depot in repeat breeding cows exhibiting 

metestrual bleeding. National Symposium on Recent Advances in Clinical 

Reproduction in Dairy Cattle. 10th National Convention of Indian Society 

for the Study of Animal Reproduction, 8-10 April 1992. Madras. Abstract: 

14 ‘

Sharma, O.P., Singh, B.P. and Tomar, N.S. 1968. Studies on oestrous cycle in Hariana 

cows. Indian Vet. J. 45: 1014-1022

Sobhanan, T.A. 1978. A report on the occurrence of post-oestral bleeding and its relation 

to repeat breeding in crossbred cattle. Kerala J. Vet. Sci. 9(1): 171-172



55

Snedecor, G.W. and Cochran, W.G. 1980. Sta tistica l M ethods. Ninth edition. Oxford 

IBH Publishing Company, Culcutta, p.584

Stevenson, J.S., Hoffman, D.P., Nichols, D.A., McKee, R.M. and Krehbiel, C.I. 1997.

Fertility in estrus cycling and non cycling virgin heifers and suckled beef 

cows after induced ovulation. J. Anim . Sci. 75(5): 1343-1350

Stevenson, J.S., Lucy, M.C. and Call, E.P. 1987. Failure o f timed inseminations and 

associated luteal functions in dairy cattle after two injections of 

prostaglandin F2 alpha. Theriogenology 28(6): 937-946

Stevenson, J.S., Thompson, K.E., Forbes, W.L., Lamb, G.C., Grieger, D.M. and Corah, 

L.R. 2000. Synchronizing estrus and (or) ovulation in beef cows after 

combinations o f GnRH, Norgestomet, and Prostaglandin F2a with or without 

timed insemination. J. Anim. Sci. 78: 1747-1758

Tallam.S.K., Kerbler, T.A., Leslie, K.E., Bateman,K., Johnson, W.H. and Walton, J.S.

2001. Reproductive performance o f post partum dairy cows under a highly 

intervenient breeding program involving timed insemination and 

combination o f GnRH, Prostaglandin F20 and Human Chorionic 

Gonadotrophin. Theriogenology 56: 31-104

Trimberger, G.W. 1941.Menstruation frequency and its relation to conception in dairy 

cattle. J. D airy  Sci. 24(9): 819 ■

Vivanco, W. and Delgado, E. 1980. Use of Prostaglandin F2 alpha for oestrous 

synchronisation and its effect on conception rate in cattle under tropical 

conditions. 9th International C ongress on A n im al R eproduction and  

A rtific ia l insem ination, 16-20 June 1980. Ill Symposia, Madrid, Spain, 

p. 140



56

Weber, A.F., Morgen, B.B. and McNutt, S.H. 1948. Clinical and postmortem 

observations o f metrorrhagia in virgin heifer. North Am. Vet. 29: 705

Young, I.M. 1989. Response of Dinoprost in the bovine early post partum period. Vet. 

Rec. 124:511-512

*Originals not consulted



METOESTRUAL BLEEDING AND ITS EFFECT 
ON FERTILITY IN NATURAL AND INDUCED 

OESTRUS IN CATTLE

LEEBA CHACKO

Abstract of a thesis submitted in partial fulfilment of the 
requirement for the degree of

Master of Veterinary Science
Faculty of Veterinary and Animal Sciences 
Kerala Agricultural University, Thrissur

2003

Department of Animal Reproduction
COLLEGE OF VETERINARY AND ANIMAL SCIENCES

MANNUTHY> THRISSUR - 680651 
KERALA, INDIA



ABSTRACT

With the objective of studying the occurrence, onset, duration and 

intensity of metoestrual bleeding and its effect on fertility in natural and induced 

oestrus in cattle, detailed data of animals belonging to University Livestock Farm 

and those presented at Artificial Insemination Centre and Bull Station, attached to 

the Department of Animal Reproduction, College of Veterinary and Animal 

Sciences, Mannuthy, were collected using a suitable proforma. Animals with the 

history of metoestrual bleeding were randomly selected and allotted to the 

following groups. Group I consisted of 16 animals, comprising of eight cows and 

eight heifers, with the history of metoestrual bleeding that were inseminated at 

natural oestrus. Sixteen animals in group II (eight cows and eight heifers) with the 

history of metoestrual bleeding were subjected to induction of oestrus on tenth 

day using 25 mg PGF2 alpha (Lutalyse), which were inseminated at 72 and 96 h 

after the administration of Lutalyse. Sixteen animals (eight cows and eight 

heifers) which did not show metoestrual bleeding formed the group III.

Out of 1626 animals screened, 99 (6.09 per cent) animals exhibited signs 

of metoestrual bleeding in one or more oestrous cycles. The occurrence was found 

to be higher in heifers (9.87 per cent) than in cows (4.52 per cent). Higher 

percentage of Brown Swiss cross bred cattle (9.88 per cent) exhibited signs of 

metoestrual bleeding, followed by Holstein-Friesian cross bred (7.66 per cent) and 

Jersey cross breds (7.47 per cent).

Out of 99 animals with metoestrual bleeding, eight (8.08 per cent) animals 

showed bleeding on the day of oestrus (day 0), 44 (44.44 per cent) on day 1 of 

oestrus, 26 (26.26 percent) on day 2 of oestrus and 21 (21.21) on day 3 of oestrus.

Duration of metoestrual bleeding ranged from 6-36 h with a mean of 13.38 

± 2.64 h, Thirteen (13.13 per cent), 57 (57.58 per cent) and 29 (29.30 per cent) 

animals exhibited scanty, moderate and profuse bleeding, respectively.



Thick mucus blood tinged discharge was observed in 60 per cent of cases, 

which on microscopic examination revealed fern pattern, that lay scattered in 

disintegrated form with presence of RBCs, in stained smears. Thin mucus blood 

tinged discharge was noticed in 40 per cent of cases with presence of RBCs in 

stained smears, without fern pattern.

Microbial growth was not detected when metoestrual discharge was 

inoculated on the culture media and incubated at 37°C for 24 h. Gram positive 

bacilli were detected as the contaminants after 48 h.

Out of eight cows and eight heifers in group II subjected to PGF2alpha 

administration, seven (87.5 per cent) and eight (100 per cent) responded to 

treatment, respectively. The overall oestrus response was 93.75 per cent. The time 

taken for the induction of oestrus in cows was 66.14 ± 1.55 h as against 59.88 ± 

1.66 h in group II heifers. Average duration of oestrus in cows and heifers was

25.13 ± 0.99 and 18.75 ± 0.53; 31.43 ±  1.13 and 28.75 ± 2.00, and 23.63 ± 2.27 

and 19.38 ± 0.65 h for groups I, II and III, respectively. Analysis of data revealed 

significant difference in the duration of oestrus in cows and heifers in group II 

from that of cows and heifers in groups I and III (P<0.01). In group I, 25, 37.5 and 

37.5 per cent of cows and 12.5, 37.5 and 50 per cent heifers showed high, medium 

and low intensity of oestrus, respectively. In group II the corresponding values 

were 57.14, 28.57 and 14.28 per cent in cows and 62.5, 25 and 12.5 per cent in 

heifers. In group III 12.5, 37.5 and 50 per cent cows and 25, 37.5 and 37.5 per 

cent heifers exhibited high, medium and low intensity of oestrus, respectively. Out 

of eight cows and eight heifers induced, none exhibited metoestrual bleeding in 

the induced heat.

The overall conception rate in groups I, II and III were 18.75, 66.66 and 

43.75 per cent, respectively. It can be recommended that induction of oestrus 

using prostaglandin can be employed for enhancing the conception rate in animals 

with the history of metoestrual bleeding.


