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Abstract

An investigation was conducted to study the genital
condition and response of intravaginal progesterone
implant with and without administration of PGFza in
anestrus rural buffaloes during summer (April - June,
2001) in tropical climate. The ovarian status of 40
lactating (1st to 4th lactation) noncycling buffaloes
and 15 noncycling buffalo heifers (3.5 to 5.0 years of
age) maintained under village management condition
were examined per rectum. Inactive genitalia with
[12] and without [28] palpable corpus luteum (CL)
were detected on per rectum examination in buffalo
cows, The PGF:e-injection caused luteolysis and
induction of estrus in 83% buffaloes having distinct
corpus luteum. Implantation of progesterone in form
of CIDR (Controlled Internal Drug Release device)
intravaginally for 10 to 14 days induced resumption
of estrus among 83% of anestrus buffaloes within 12
to 120 h after implant removal. Of those detected
estrus about 80% of buffaloes conceived following
natural service. Implantation of CIDR in combination with
intramuscular injection of PGF2e was more effective
than CIDR alone in terms of exhibition of estrus and
conception rate. Long term of 10 to 14 days CIDR
implant was superior to short term of 8 days in terms
of resumption of estrous cyclicity, The observation
suggests that during summer about 30% of rural
buffaloes were cycling but due to lack of estrus
detection they were declared anestrus, though they
were having distinct corpus luteum on ovary. The
summer sterility can be overcome by raising pro-
gesterone level for 10 to 14 days in buffaloes under
rural managemental condition,
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Introduction

Breeding of dairy animals throughout the year plays a
vital role for maintaining dairy as a viable unit. Buffaloes
being a predominant milk producing animals suffer from a
great limitation of long prepubertal period, prolonged calving
interval, seasonal nature of breeding cycle and silent estrus.
The summer anestrus in buffaloes are due to lower circulating
concentration of hypophyseal and gonadal hormone [14, 19]
and inherently - suboptimal functioning of hypothalamo-
hypophyseal and gonadal axis [17]. The elevation of hypo-
physeal and gonadal hormone before the resumption of
ovarian function at onset of rainy season [14, 19] suggests
that elevated levels of these hormones are essential for
resumption of ovarian cyclicity in buffaloes. The present
experiment was conducted on rural buffaloes to develop a
schedule of prostaglandin and progesterone treatment with
a view to bring the buffaloes in estrous cyclicity even during
unfavourable summer season with sole aim to breed the
buffaloes throughout the year.

Materials and Methods

Selection of animals

The present experiment was conducted on rural buffaloes
during summer season (April to June, 2001) when ambient
temperature and relative humidity were ranging respectively
from 36°C to 42C and 27% to 9%. A total of 40 anestrus
river buffalo cows (Bubalus bubalis) of 1st to 4th lactation
that had not detected in estrus since 10 to 18 months after
calving (producing 2 to 4 kg milk/day) and 12 buffalo heifers
of 3.5 to 5 years of age (late maturing) maintained in rural
areas within the radius of 15 km from capital town (Patna)
of Bihar, India were included in the experiment. Their
genitalia were examined per rectum. Twelve buffaloes were
having palpable corpus luteum (CL) while the ovaries of 28
buffaloes were smooth and without CL. The ovaries of
buffalo heifers were without CL.

Treatment schedule
The animals were covered for treatment with different
treatment resimens consisting of PGFse and progesterone
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in two phases (Phase I and II).

Phase I: Six buffaloes with CL, six buffaloes without CL
and six buffalo heifers (without CL) were administered PGF>
@ (Prosolvin, 15 mg) intramuscularly (treatment group). Control
group consisted of six buffaloes with CL, six buffaloes
without CL and six heifers without CL. They were injected
with saline solution (2 ml, im). Ten days after normal saline
injection six buffaloes (with CL) of control group were again
administered PGFs¢ (Prosolvin, 15 mg). The animals of
both groups were watched closely and their genitalia were
examined daily for detection of estrus. Buffaloes detected in
estrus were allowed for natural service.

Phase II: Thirty four buffalo cows and 12 buffalo heifers
were treated with prostaglandin and progesterone in different
combinations and duration allocating the animals randomly
in seven different groups. PGFoe (Lutalyse, 25 mg, Pharmacia
and Upjohn), progesterone in the form of EASY-BREED-
CIDR having 1.9 gm progesterone manufactured by M/S
Inter Ag., New Zealand was used between 9 am. and 11 am.
in this phase constituting following groups:

Group I (10 buffaloes)
Day 0: CIiDR was implanted intravaginally.
Day 14: CIDR was removed.

Group II (6 buffaloes)
Day 0: CIDR was implanted intravaginally.
Day 12: PGFs ¢ was injected intramuscularly.
Day 14: CIDR was removed.

Group III (6 buffaloes)
Day 0. CIDR was implanted intravaginally.
Day 10: PGF2 ¢ injected intramuscularly.
Day 12: CIDR was removed.

Group IV (6 buffaloes)
Day 0: CIDR was implanted intravaginally.
Day 8: PGF2a¢ was injected intramuscularly.
Day 10: CIDR was removed.

Group V (6 buffaloes)
Day 0: CIDR was inplanted intravaginally.
Day 6: PGF2 ¢ was injected intramuscularly.
Day 8: CIDR was removed.

Group VI (6 heifers)
Day 0: CIDR was implanted intravaginally.
Day 14: CIDR was removed.

Group VII (6 heifers)
Day 0: CIDR was implanted intraveginally.
Day 12: PGF: ¢ was injected intramuscularly.
Day 14: CIDR was removed.

All animals were watched closely for change in external
genitalia after CIDR removal. Internal genitalia of each
animal was examined per rectum at 24 h interval after
removal of CIDR. The animals detected in estrus were
allowed for natural service. Those which did not exhibited
behavioural estrus were adviced for fixed time natural
service between 50 and 55 h after CIDR removal.

The estrus behavior was classified as strong, moderate
and weak. Those exibiting mounting behavior and bellowing
along with other genital changes such as vaginal mucus
discharge, congested vaginal mucus membrane, oedematous
and enlarged vulva and vagina, uterine tone and increased
frequency of micturition were classified as strong response.
The moderate behavior estrus symptom consisted of vaginal
mucus discharge, congested vaginal mucus membrane, oede-
matous and enlarged vulva and vagina, increased frequency
of micturition and presence of uterine tone, while just
presence of uterine tone, some congestion in vaginal mucus
membrane was considered as weak estrus symptom.

Analysis of variance and t-test was done to see the
difference and interval of response to PGFoe and CIDR
treatment between Phases and different groups of same
phase [25].

Results and Discussion

Out of 40 anestrus buffaloes 12 (30%) were having CL
while 28 (70%) were without CL. The ovaries of such
buffaloes (without CL) were apparently smaller than those
of buffaloes with distinct CL. About 75% (9) of CL was
detected on the right while 25% (3) on the left ovaries
(Table 1). Prostaglandin injection caused luteolysis in all
buffaloes within 48 to 72 hours. Growing palapable follicles
on ovaries were detected on day 3 (72 h) after PGFye
injection in 5 (83%) buffaloes with CL, two (33%) buffaloes
without CL and in one (8%) heifer. Exhibition of the strong
estrus with developed follicle on both right (6) and left (2)
ovaries within 96 to 144 h. After PGFoa injection was
observed in buffaloes having distinct CL on the day of PGF
e injection. Two buffaloes and one heifer were detected
respectively in moderate and week estrus with developed
follicles. On natural service buffaloes exhibiting strong (8)
and moderate (1) estrus were conceived (Table 1). But those
detected in week estrus though ovulated but did not
conceive. None of the buffaloes responded to the saline injection.,

A little swelling in external genitalia with whitish thin
discharge was observed between day 8 to 12 after CIDR
implant in 5, 3, 2, 2, 3 and 3 animals respectively, of group
I, 1T, TI0, IV, VI and VII. Slight uterine tone with growing
follicles were observed at 24 to 48 h after implant removal
in7, 5, 6,5, 2 4 and 5 animals respectively, of group I, II,
III, IV, V, VI and VII. The response of buffaloes for different
regimen of CIDR implant in terms of the number of animals
detected In estrus, interval from CIDR removal to onset of
estrus, intensity of estrus and conception has been
presented in Table 2.

The animals with distinct CL exhibited more pronounced
behavioral estrus than those animals without palpable CL.
The 10 to 14 days (Group II to IV Table 2) CIDR implant
was superior in respect of exhibition of overt sign of estrus,
to eight days CIDR implant (Group V). Two heifers of each
group VI and VII exhibited overt sign of estrus 12 h.
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Table 1. Response of PGF; a (prosolvin) injection on ovarian status and cyclicity among rural anestrus buffaloes in summer

(Phase 1)
Ovarian status
Duration of No. of Interval from
Particular of Animals anestrus Before treatment  FolliclesAfter PGF, to onset Duration of  Inten-sity of No. of apmals
(months) treatment ) estrus (h) estrus conceived
Right Left Right Left
ovary ovary ovary  ovary
Treatment Group
(Prosolvin, 15 mg, im)
Buffaloes
With CL (6) 12 to 20 CL4) CL2 4 1) 72 to 96 12 to 24 Strong 3
Without CL (6) 10 to 18 Smooth  Smooth 2) 0 72 to 84 12 to 20 Moderate [6))]
Heifers (6) 36 to 55  Smooth Smooth (D 0 30 12 Weak ()]
Control Group
(Normal saline, 2 ml, im)
Buffaloes
With CL (6) 10 to 18 CL5)  CL(D) 0 0 Nil Nil Nil
Without (6) 12 to 18  Smooth Smooth 0 0 Nil Nil Nil
Heifers (6) 36 to 50  Smooth Smooth 0 0 Nil Nil Nil
Control buffaloes
With CL (6) treated
With Prosolvin (15 mg, im) 10 to 18 Clb) CUD) @) (0))] 24 to 96 20.00 Strong 4)
* Figures in parenthesis indicate number of animals.
Table 2. Response of prostaglandin and progesterone (CIDR) implant in buffaloes in summer (Phase II)
Ovarian status
. No. follicles Number of Intensity of estrus
Duration of 'por o CIDR implant ~ after CIDR  buffaloes  1ierval from No. of
Groups anestrus . CIDR removal animals
removal detected in .
(Months) - - to estrus conceived
Right Left Right  Left estrus Strong  Moderate Weak
ovary ovary  ovary ovary
I
(10 buffaloes) 10 to 18 Smooth  Smooth 4 3 5 (50%) 48 to 120 3 1 1 5 (500%)
I
6 buffaloes) 10 to 14 Smooth ~ Smooth 3 2 5 (83%) 48 to 120 3 2 0 4 (66%)
111
6 buffaloes) 9to 14 Smooth  Smooth 4 2 5 (83%) 72 to 120 2 2 1 4 (66%)
v
(6 buffaloes) 10 to 18 Smooth  Smooth 4 1 5 (83%) 60 to 120 1 3 1 3 (50%)
\Y .
6 buffaloes) 10 to 16 Smooth  Smooth 2 0 2 (33%) 72 10 % 0 1 2 Nil
VI
(6 heifers) 42 to 60 Smooth  Smooth 3 1 4 (67%) 12 to 96 1 1 1 2 (33%)
VI.I 42 to 60 Smooth  Smooth 3 2 5 (83%) 12 to 120 1 2 1 4 (66%)
6 heifers

after CIDR removal. Swelling of external genitalia with thin
white tinged vaginal discharge was observed on day 8 to 14
during CIDR implant in almost all buffaloes.

Presence of distinct CL in 309 of the anestrus baffaloes
suggests that these buffaloes were cycling and might have
come in ovulatory estrus for shorter duration without any
pronounced heat symptom. Due to lack of technique for
estrus detection in rural managemental condition the owners
could not detect estrus. Silent estrus and ovulation in which
did not precede by overt sign of estrus and detection of 70%

of buffaloes anestrus without CL during present experiment,
is common phenomenon in buffaloes [8]. Besides, total
ovarian inactivity is one of the major causes of reproductive
failure in buffaloes under Indian village management [6,
17]. The presence of distinct and embedded CL on the
ovaries of respectively 33% and 20% of noncycling buffaloes
maintained in rural management system has been detected
[24]. The response of these noncyling buffaloes having CL on
the ovaries to the administration of 25 mg prostaglanding
with intravaginal estradiol and progesterone implement in
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respect of exhibition of fertile estrus during summer month
has also been reported [23].

High concentration of plasma prolacting [11] associated
with lower peak of FSH and LH [12] and plasma proges-
terone [13, 18] could explain the high incidence of anestrus
during summer. A highly marked seasonal trend in breeding
of water buffaloes has been observed in nearly all the
countries [2, 9, 10, 20].

The presence of CL in nine buffaloes on right ovaries
while in three on left ovaries suggests that right ovaries in
buffaloes were more active than left during summer. This is
in confirmity with the similar observation reported earlier
[26]. Folliculogenesis following PGFs ¢ injection and subse-
quently exhibition of estrus in buffaloes with and without
CL (Table 1) reveals that smooth ovaries (without palpable
CL) of buffaloes might have luteal tissue embaded in the
ovarian cortex and secreting higher concentration of proge-
sterone which degenerated in the similar fashion as degena-
ration of distinct CL following prostaglandin injection [7].

The small ovaries in buffaloes without CL. than the
ovaries with CL as observed in the present experiment is a
common phenomenon in buffaloes during summer [2, 17].
The presence of CL on day 9 to 11 after PGF2¢ injection on
the ovary of one buffalo cow and one buffalo heifer exhibited
respectively, moderate and weak estrus symptom suggest
that folliculogenesis and ovulation was occurred in these
buffaloes. Confirmation of pregnency in only seven buffaloes
having distinct CL and one buffalo without CL at the time
of PGFs¢ injection (Table 1) reveals that these buffaloes
were having functional CL secreting threshold level of
progesterone for priming of the hypothalamo-hypophyseal
and gonadal system for its sensitivity and feedback mecha-
nism for optimum follicular granulosa cell development,
secretion of large quantities of estrogen, oocyte maturation
and ovulation leading to successful fertilization and main-
tenance of CL. and pregnency. The follicular development
and exhibition of estrus in buffalo cows and heifers after
CIDR removal in each group of phase Il suggests that the
increasing level of progesterone might have been released
from CIDR implanted intravaginally in these buffaloes and
was absorbed subsequently in circulation through the vaginal
mucus membrane. That increased circulatory concentration of
progesterone might have sensitised hypothalmic-pituitary
system. Elevation of progesterone before onset of ovarian
cyclicity works as primer sensitizer on the level of hypo-
thalamus and pituitary [4] for initiation of their own
function [5] and for the reception of other reproductive
hormones. Similar response of anesturs buffaloes to crestar
ear implant and crestar (estrogen and progesterones) injec-
tion on resumption of estrus cyclicity in cows has been
reported [15].

Lack of response of CIDR in five buffalo cows and one
buffalo heifer of group I (Phase II) reveals that these
buffaloes had either luteal tissue secreting threshold level of
progesterorie that inhibited hypothalamic pituitary system

or these system did not respond to the progesterone released
from CIDR. Higher level of progesterone in cattle and
buffaloes inhibits the release of GnRH and gonadotrophin
respectively, from hypothalmus and pituitary and its with-
drawal reverse the situation [7, 16].

The exhibition of overt sign of estrus and conception
following natural service in animals of group II indicates
that these animals responded to the CIDR implant and
ovulated following CIDR removal. Equal response of CIDR
implant for 10, 12 and 14 days in summer indicates that
elevation of progesterone for at least 10 days over basal
value in circulation was sufficient to sensitize the hypo-
thalamo-hypophyseal and gonadal system of buffalo for
resumption of estrous syclicity. Similar observation of
exhibition of estrus and conception has been reported after
treatment with CIDR and different combinations in buffaloes
[1] and elevation of progesterone towards onset of puberty
in buffalo heifers [14, 22]. The previous research reported
that the increase in progesterone concentration before
breeding is positively associated with conception rate and
also reduced interval from the start of breeding season to
conception in lactating cows treated with progesterone and
PGFsa [27, 28].

The observation suggests that about 30% anestrus
buffaloes of rural areas were having corpus luteum. They
can be brought to estrus to achieve conception by admi-
nistering leuteolytic agents. However, the true noncycling
buffaloes might be suffering from incoordination among
hypothalamo-hypophyseal and gonadal system. They can be
bred by raising the progesterone level through intravaginal
progesterone implant even during unfavourable summer
season in traditional village managemental condition.

Acknowledgements

Author is thankful to the competent authorities of Indian
Council of agricultural Research, New Delhi for financial
help in terms of sanctioning ad-hoc research scheme.

References

1. Adurkar, S. B. and Kadu, M. S., Induction of oestrus
and fertility with CIDR device and combination in non
cycling buffaloes. Indian J. Anim. Reprod. 1995, 16,
81-84.

2. Chaudhary, R A. Recent advance in female reproduction.
In Proceeding of 2nd World Buffalo Congress, December
12-17, 1988, Volume II, Part I, 225-228, New Delhi,
India.

3. Galhotra, M. M., Kaker, M. L. and Razdan, M. N.
Serum FSH level in non-cycling Murrah buffaloes.
Indian J. Anim. Sci. 1985, 55, 73-74.

4. Gonzalez-Padilla, E., Wiltbank, J. N, and Niswender,
G. D. Puberty in Beef Heifers. 1. The interrelationship
between pituitary, hypothalamic and ovarian hormones.



10.

11.

12,

13.

14.

15.

16.

Response of Anestrus Rural Buffaloes (Bubalus bubalis) to Intravaginal Progesterone Implant and PGF,a Injection in Summer 141

J. Anim. Sci. 1975, 40, 1091-1104.

. Gonzalez-Padilla, E., Niswender, G. D. and Wilthank,

J. N. Puberty in Beef Heifers. I1. Effect of injections of
progesterone and estradiol 17 8 on serum LH, FSH and
ovarian activity. J. Anim. Sci. 1975a, 40, 1105-1109.

. Hemeida, N. A. Reproductive problems of buffaloes in

the world. In proceeding of 2nd world buffalo congress,
December 12-17, 1988, vol. IF, Part I, 197-205, New
Delhi, India.

. Hafez, E. S. E. 1987. Reproduction in Farm Animals.

5th ed., Lea and Fibigar, Pheladelphia.

. Jainudeen, M. R. Reproduction problems of buffaloes

in the world. In Proceedings of the 2nd World Buffalo
Congress, December 12-17, 1988, Volume II, Part-,
190-196, New Delhi, India.

. Janakiraman, K. Some aspects of reproductive problems

in buffaloes. In Proceedings of the 2nd World Buffalo
Congress, December 12-17, 1988, Volume II, Part I,
264-270, New Delhi, India.

Janakiraman, K., Desai, M. C.,, Amin, D. R., Sheth,
A. R.,, Mudbidri, S. B, and Wadadekar, K B. Serum
gonadotrophin levels in buffaloes in relation to phases of
estrous cycle and breeding periods. Indian J. Anim. Sci.
1980, 50, 601-606. :

Kaker, M. L., Galhotra, M. M. and Razdan, M. N.
Serum prolactin levels of cycling murrah buffaloes
during summer and winter. Indian J. Dairy Sci. 1981,
34, 391-395.

Kaker, M. L., Razdan, M. N. and Galhotra, M. M.
Serum prolactin levels of non-cycling murrah buffaloes
(Bubalus bubalis). Theriogenology 1982, 17, 469-474.
Kaur, H. and Arora, S. P. Annual pattern of plasma
progesterone in normal cycling buffaloes (Bubalus
bubalis) fed two levels of nutrition. Anim. Reprod. Sci.
1984, 7, 323-327.

Madan, M. L., Naqvi, S. M. K., Triu, C. V., Suri, A.
K. and Prakash, B. S. Plasma estradiol 17- 3, progesterone
and cortisol among anestrus rural animals. In Symposium
on Animal reproduction in India. Society for Study of
Animal Reproduction, HAU, Hissar, India, Feb. 1983.
Nath, H. C., Dutta, D. J., Dutta, A., Sarmah, B. C.
and Biswas, R. K. Serum cholestrol levels in postpartum
anestrus indigenous cows treated with crestar. Ind. J.
Anim. Scic. 2003, (in press)

Padmanaban, V. and Convey, E. M. Does progesterone

17.

18.

19.

20.

21.

22.

23.

(Py) block the ability of estradiol 17- 58 (Eo2) to increase
pituitary sensitivity to LHRH? J. Anim. Sci. 1980 51,
(Supplement. 1), 313.

Rao, A. V. and O. Sreemannarayanan.. Clinical
analysis of reproductive failure among female buffaloes
(Bubalus bubalis) under village management in Andhra
pradesh. Theriogenology 1982, 18, 403-411.

Rao, L. V. and Pandey, R. S. Seasonal changes in
plasma progesterone concentration in buffalo cows
(Bubalus bubalis). J. Reprod. Ferti. 1982, 66, 57-61.
Razdan, M. N,, Kaker, M. L. and Galhotra, M. M.
Serum luteinizing hormone levels of non-cycling buffaloes
(Bubalus bubalis). Indian J. Anim. Sci. 1981, 51,
286-288.

Sheth, A. R., Wadadekar, K. B., Mudbidri, S. B. K.
Janakiraman and Parameshwaran, M Seasonal alteration
in the serum prolactin and 1LH levels in the water
buffaloes. Current Sci. 1978, 47, 75-77.

Singh, C. Genital condition and efficacy of PGFo¢ in
prolonged anestrus rural buffaloes. In Proceedings of
National Seminar on Approaches for Increasing Agricultural
Productivity in Hill and Mountain Agriculture. pp. 146,
Oct 18-20, 2001, Umiam, Meghalay, India,

Singh, C. Prostaglandin Foe treatment in anesturs
rural buffaloes. Indian Vet. J. 2002, 79, 971-972.
Singh, C. Response of anesturs rural buffaloes to
intravaginal estradiol and progesterone implant in
summer. Ind. Vet. J. 2003, 80, 23-25.

. Singh, C. and Madan, M. L. Plasma progesterone

~ concentration in non-cyling murrah buffalo heifers

25.

26.

27.

(Bubalus bubalis). Ind. J. Anim. Sci. 2002, 72, 870-871.
Snedecor G. W. and Cochran, W, G. Statistical
Methods, 1969, 8th ed., Towa State University Press,
Ames, Towa.

Usmani, R. H,, Igbal, J., Lewis, G.S. and Inskeep,
E. K. Reproduction in female dairy buffalo, west verginia
university. Morgan town W. Publication no. 1983, 95,
21-29,

Xu, Z. Z. and Burton, L. J. Estrus synchronization of
lactating cows with GnRH, progesterone and pros-
taglandin F2¢. J. Dairy Sci. 2000, 83, 471- 476.

. Xu, Z. Z., Bruton, L. J. and Macmillan, K. L. Repro-

ductive performance of lactating dairy cows following
estrus synchronization regimes with PGF:o and pro-
gesterone. Theriogenology 1997, 47, 687-701.



