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Effect of hormonal treatment on induction of estrus and plasma 
mineral composition in true anestrus buffalo heifers 
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ABSTRACT 

Eight true anoestrus mature Murrah buffalo heifers aged 3-4 years and weighing 300-325 kg were 
randomly divided into two groups. Group 1 was injected with 100 mg progesterone (Duraprogen) daily for 10 days 
(Tl) while group 2 got two doses of 500 mg progesterone at 5 days interval (T2). All animals were injected with 
1000 I.U. Folligon (PMSG) a day after progesterone withdrawal (day 12). The treatment resulted in 4-10 times 
increase in ovarian size and symptoms of estrus were exhibited in 75% and 66.6% animals in Tl and T2, 
respectively. The number of pregnancies that occurred in Tl and T2 were 0 and 75%, respectively. Serum sodium, 
potassium, calcium and phosphorus increased from day I to day 10, decreased on day 12 and again increased on 
day 21, which was the expected day of estrus. Calcium: Phosphorus (Ca:P) ratio also increased with progesterone 
administration. 
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INTRODUCTION 

It is a matter of concern that in lactating buffaloes, 33.5 to 45 percent had smooth and inactive ovaries 
(Banerjee et al. 1992). This condition of true anestrum also persists in mature heifers. The use of various 
honnonal combinations has been tried to induce estrus in true anestrus buffaloes (Rajamahendran and 
Thamotharam, 1983; Rao et al. 1985; Pant and Gupta, 1996; Shanker et al. 1996). The role of blood minerals 
and electrolytes has been reported to be related to reproductive function in cattle and buffaloes (Alegro, 1989; 
Hang-Poung, 1989; Forshel, 1991). The present experiment was conducted to study the effect of 
administration of Duraprogen (progesterone) and pregnant mare serum gonadotrophin (Folligon) on ovarian 
activity, conception rate and the consequent effect on blood mineral and electrolyte concentration in true­
anestrus heifers. 

MATERIALS AND METHODS 

Animals and management: Eight adult true anoestrus Murrah heifers aged 3 to 4 years and weighing 300-
325 kg were selected for the experiment. The animals showed true-anoestrus, as they were having no corpus 
luteum or follicle on either ovary as per-rectal examination for 10 days. The animals were kept in standard 
loose housing conditions. Green forage and wheat straw were fed and fresh clean water was available ad lib. 

Hormonal treatment: The heifers were randomly divided in to two groups of four each. To prime the 
ovaries. Group 1 (treatment 1) was injected (i.v) with 100 mg progesterone (Duraprogen) daily for 10 
consecutive days while group 2 (treatment 2) got two doses of progesterone @ 500 mg per animal at 5 days 
interval. On day 12 of the treatment, all the animals in both the groups were given 10001.U. ofFolli_go~. 

Blood collection and analysis: The animals were bled at the start of the protocol - day 1 and thereafter on 
days 3, 5, 8 and 10, 12 and 21. The blood was allowed to clot at 4°C for 4 hours and serum was harvested. 
Serum was frozen at -20°C till analysis. Sodium and potassium were estimated by flame photometry. Calcium 
and phosphorus was estimated as per Varley (1980), respectively. The data was analyzed for analysis of 
variance as per Snedecor and Cochran (1967). 

RESULTS AND DISCUSSION 

The treatment proved to be effective in increasing ovarian size and inducting ovarian cyclicity. The 
ovaries, which were pea to gram sized at the beginning of the experiment increased by 4 to 10 times at the end 
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of the protocol. The incidence of the occurrence of estrus was 75.0 and 66.6 percent in group 1 and groups 2, 
respectively within a span of 16 days of the termination of treatment. The percentage of pregnancies in group 
1 and group 2 were 0 and 75, respectively. In-group 1, 75% of animals started cycling regularly while in­
group 2, one animal died and 75 percent became pregnant within 10 months of start of the treatment. The 
beneficial effect of ovarian steroids on target tissues has been explained by Cupps ( 1991) in terms of increase 
in the activity of specific enzymes. 

The average values ± SE of various constituents have been shown in Table 1. Calcium value showed 
an increasing trend from day 1 to day 10 of treatment was lowest on dayl2 and again increased on day 21, the 
expected day of estrus. The differences were highly significant (P<0.01). P value increased as the treatment 
advanced ( day 0 - day 10), was lowest on day 12 and highest on day 21. The value of sodium also increased 
from day 0 to day 8, was lowest on day12 and again increased at day 21. The differences were significant 
(P<0.01). Potassium value showed an increasing trend as the treatment progressed, the highest being on day 
10, decreased on day 12 and day 21. Highest Ca:P ratio was observed on day 5 and lowest on day2, but, an 
increasing trend in its value was observed with progesterone administration. No information is available on 
the effect of progesterone and gonadotropins on mineral metabolism in buffaloes. Some information on the 
role of ovarian steroids on mineral metabolism in other animals has been cited. Ulrich (1990) reported that 
steroid hormones are regulators of carbohydrate and mineral metabolism. Michell and Noakes (1980) reported 
that progesterone did not affect urinary excretion of sodium in sheep, thereby maintaining its plasma levels. 

The treatment with progesterone and folligon caused an increase in the circulating levels of Ca and P 
in all the animals in the present investigation. Behera et al. (1993) observed significant higher plasma P and 
lower Ca:P ratio in cycling compared to non-cycling heifers but Ca level was not different in the two groups. 
The same authors further observed that mineral supplementation in the deficient animals caused an increase in 
the level of P in the animals, which responded than those which did not respond. The Ca:P ratio in the cycling 
and those animals which responded to treatment was lower compared to non-cycling and non-responding 
ones. 

Evidently, the administration of progesterone caused an increase in the plasma levels of calcium, 
phosphorus, sodium and potassium. These levels decreased on progesterone withdrawal and Folligon 
administration and were lowest on that day. The values again increased on day 21, the expected day of estrus. 

The conclusions of the present investigation are that progesterone and folligon administration in 
heifers with smooth ovaries initiated ovarian activity in 90 percent animals. Treatment 2 appeared to be more 
efficient as it led to 75 percent conception rate. The treatments caused elevated levels of serum calcium, 
phosphorus sodium and potassium which might improve the animal physiology, activate hypophyseal gonadal 
function and may result in improved ovarian function. Further investigations to explain these mechanisms 
need to be conducted to explore this important field of buffalo reproductive physiology. 

Table 1. Average value± SE of various serum constituents on different days. 

Days Post- Calcium Phosphorus Sodium Potassium Ca:P 
Progesterone (mg%) (mg%) 

(meq/1) 
(meq/1) 

Ratio Administration 

1 7.52±0.688 7.14±0.57 142.21±1.76" 4.26±0.098 l.04±0.07a 
4 7.31±1.1080 7.92±0.82 146.00±1.3380 5.82±0.23° .J 0.90±0.0680 

5 9.31±0.31 aoc 8.47±1.18 155.10±2.31"" 4.27±0.19"0 j 1.24±0.0780 

s 8.35±0.830000 8.40±1.27 152,60±3.41,x;u 4.76±0.16d _j 1.15±0,l68Cd 

10 9.27±0.39'"'""0 8.15±0.50 145.83±3.89'""'0 6.84±0.35° r--1 1.15±0.05acae 

12 6. 70±0.51 """ 6.95±0.33 137.13±2.948001 5.89±0.32°1 -1 0.91±0.04801 

21 9.39±0.52acaeg 10.00±1.11 147.00± l.67""~eg 4.97±0.258 '-- \ 1.04±0.04 =~•,g 

Values with different superscript differ significantly. 

Indian J. Anim.Reprod., 28(1), June, 2007 

Allegr 

Banerj 

Shank 

Snede 
Urich, 



40 

groups 2, 
sin group 
while in­

ment. The 
1f increase 

re showed 
ay 21, the 
treatment 
increased 
ignificant 
1g on day 
2, but, an 
:tilable on 
on on the 
orted that 
) reported 
levels. 

Ca and P 
ma P and 
o groups. 
1crease in 
1e cycling 
:sponding 

calcium, 
Folligon 

if estrus. 

:ration in 
1 be more 
calcium, 
I gonadal 
chanisms 

a:P 

:atio 

.07a 

.06" 

.16" 

ne, 2007 

Effect of hormonal treatment on induction of estrus 41 

REFERENCE 
Allegro, A, Hahn, V, Bedrica, L, Zdelar, F, Harapin, I, Kamp!, B, Selanec, S. and Dasovic, N. 1989. Levels of calciwn, phosphorus 

and magnesiwn in the blood serum of cows with reproductive disorders. Vetrinarski Glasnik 43(11): 1005-1009. 
Banerjee, A.K., Roychoudhary, Rand Bandyopadhyaya 1992. Incidence of anoestrum in Murrah grade buffaloes (Bubalus Bubalis) 

of Calcutta Khatals. Indian J. Anim, Reprod. 13( 1 ): 61-62. 
Behera, B.K, Mohanty, B.N, Mohanty, D.N. and Ray, S.K.H 1993. Role of some minerals in delayed maturity of crossbred cattle. 

WAR 14(1): 27-29. 
Cupps, P.T. 1991. In, Reproduction in Domestic Animals, Academic Press Inc. London, P 105-100. . 
Forshell, K.P., Andersson, L. and Pehrson, B. 1991. The relationship between the fertility of dairy co~ and clinical and biochemical 

measurements with special reference to plasma glucose and milk acetone. J. Vet. Med. Series A. 38(8): 608-616. 
Hang-Poung, F. 1989. The relationship between the seasonal serum biochemical profile and reproductive performance in perinatal 

Holstein cows. Taiwan J. Vet. Med. Anim. Husb. 54: 1-19 
Michel and Noakes 1980. The effects of ovarian steroids on sodium excretion in sheep. In, Hormonal Regulation of Sodiwn 

Excretion: B. Lichardus, R.W. Schriera and J. Ponec. Eds. Blsevier/North-Holland Biomedical Press. 
Pant, H.C. and Gupta, A.K. 1996. Treatment of true anestrus in the bovine with progestagen and oestrogen. 2. Oestrous response and 

fertility in anoestrous buffaloes following natural service at the induced oestrus: Indian J. Anim. Reprod. 17(2) 84-87. 
Rajamahendran, R. and Thamotharam, M. 1983. Effect progesterone releasing intravaginal device (PRID) on fertility in the post­

partwn buffalo cow. Anim. Reprod. Sci. 6: 111-118. 
Rao, A.V.N., Sreemannarayana, and Rao, K.P. 1985. Oestrus response and fertility in post-partwn anaestrus buffaloes treated with 

progestagen, pregnant mares' serum gonadotroplin and prostaglandin during the low breeding season. Anim. Reprod. Sci. : 
8:129-135. 

Shanker, U., Singh, G.D. Upadhayay, M.P. and Paaant, H.C. 1996. 1. Treatment of true anoestrus in the bovine with progestagen and 
oestrogen. 2. Initiation of ovarian cyclicity and fertility in anoestrus buffaloes following artificial insemination at the 
induced oestrus. Indian J. Anim. Reprod. 17(1): 1-5. 

Snedecor, G.W. and Cochran, W.G. 1967. Statistical methods, 6th ed. Oxford, IBH Publishing Co., Calcutta, Bombay, Delhi, India. 
Urich, Klaus. 1990. Comparative Animal Biochemistry, Springerverlag, Berlin. P 636. Varley, H. 1980. In, Practical Clinical 

Biochemistry, 5th ed. William Heinermann Medical Books Ltd., London, p. 882. 

THE INDIAN JOURNAL OF ANIMAL REPRODUCTION 

Editor, Editorial Board is thankful to all distinguished referees who 
helped us in the evaluation of articles. We request all referees / 
Editional board members to be quick in evaluating articles / 
comments I critisism and omission for timely publication of the 
journal 

Editor IJAR 

Indian J. Anim.Reprod., 28(1), June, 2007 




