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Abstract

The current experiment was conducted to
reduce the cost of superovulation by reducing
the dose of FSH by partial replacement with
PMSG. Five elite, multiparous, Murrah
buffaloes, 80 to 120 days postpartum, were
included in multiple-ovul ation embryo transfer
(MOET) schedule. The estrus was
synchronized with one injection of
prostaglandin. Superovulatory treatment was
started from day 10 of induced estrus after
ablation of dominant follicle of over 10 mm
diameter, using 5.0 MHz convex-array
intravaginal transducer using a B-mode
scanner with aspiration assembly. Study was
undertaken in two groups. For FSH treated
group, Folltropin was administered in atwice-
daily descending dose schedule (0-5, 54, 4—
3, 32, 2-2 ml; 20 mg/ml, total dose 600 mg
of FSH. For PMSG+FSH treated group, an
injection of PMSG (1000 |U) wasgivenin the
evening of day 10 followed by dose 400 mg
FSH and schedule as of FSH treated group
from theevening of day 11. All donorsreceived
prostaglandin injection on day 13 in morning
and evening. Donors were inseminated with
frozen thawed semen of proven bull on Day
15am. and p.m. and Day 16 am. Nonsurgical
embryo collection was carried out on Day 5
post-insemination. There were no differences

between the mean numbers of follicles in
buffal oes treated with FSH or PMSG+FSH at
any time throughout the experimental period.
At Al, similar numbers of corpora lutea were
observed for PM SG and FSH, respectively. On
the day of embryo recovery, almost similar
mean numbers of corporaluteacounted in FSH
and PMSG+FSH treated buffaloes were
5.5+2.5 and 2.6+0.33, respectively. A
significant increase in number of anovulatory
follicles in FSH and PMSG+FSH (10+0.0;
9.3+0.3, respectively) was observed, which
may be the reason for lower total embryo
recovery and viable embryo recovery. In
conclusion, superovulatory response of
PM SG+FSH was similar to FSH treated group
and can be used to reduce the cost of
superovulation in MOET program.
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Introduction

Superovulation is required in embryo
transfer program to expedite the
propagation of animalswith high genetic
merit for desirabletrait. However, large
variations in the number of ovulations
and/or embryos that result from this
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procedure and high cost of the
superovulatory treatment remain major
obstacles in such program. A
considerable improvement has been
reported in MOET (multiple ovulation
and embryo transfer) technology in cattle
but in buffal oes, superovulatory response
isstill poor (Misra, 1991).

Two different types of gonadotrophins
have been used to induce superovulation
in the buffalo; gonadotrophins (FSH)
extracted from the pituitaries of porcine
or other domestic species, or pregnant
mare serum gonadotrophin (PMSG)
collected from the seraof pregnant mare
(Murphy et al., 1984; Alkemade et al .,
1993).

Protocols for the superovulation using
either PMSG or FSH have been
established in buffaloes (Karaivanov,
1986; Patel et al., 2010) and in cattle
(Lindsell et al., 1986; Goulding €t al.,
1990).

Superovulatory responsein cattleisquite
variable and differed with gonadotropins
used (Elsden et al., 1978), batch of
gonadotropin (Newcomb et al., 1979),
duration of treatment (Garcia et al.,
1982), total dose of gonadotropin
(Bellows et al., 1969), additional
hormonesin the superovulatory scheme
(Savage et al., 1987), ovarian status,
season, age and the stage of the cycle at
which administration of exogenous
hormonesisinitiated, and similar results
are reported in buffaloes (Rahil et al.,
1989; Tanegja et al., 1995).

Conventional regimens for ovarian

superovulation involve gonadotropin
treatment between Day 8 and 12 after
estrus, roughly coincident with the
emergence of the second follicular wave
(Lindsell et al., 1986). FSH is widely
used for superovulation in buffaloes.
Initial studieswith PMSG resulted in a
poor response of donor while FSH from
porcine was the most commonly used
hormone for superovulationin buffaloes
(Misraet al., 1993). However, FSH has
the disadvantage of higher cost, short
half-lifeand need for multipleinjections,
though yields better superovulatory
response (Monniaux et al., 1983). In
contrast, PM SG ischeaper with long half
life, require single dose but gives poor
superovulatory response (Moor et al.,
1984; Murphy and Martinuk, 1991). In
thisexperiment, we aimed to reducethe
dose of FSH by partial replacement with
PMSG at initial stage of superovulation
so asto take additional advantage of its
long half-life. Hence, an experiment was
designed to compare the response of
Murrah buffaloesto superovulation with
FSH or PM SG+FSH and the possibility
of reducing the cost of hormone in
MOET program in buffalo.

Materialsand M ethods

L ocation, Theexperimental animals
and management

Thestudy was carried out at the Central
Institute for Research on Buffaloes,
Hisar, Haryana, Indiaduring May 2012
inthe Murrah herd, managed under semi-
intensive system of management. During
day time, animalswere allowed to graze
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on natural pastures of thefarm land and
fed concentrate ration as per the milk
yield.

Superovulation

The estrum of five multiparous elite
Murrah buffaloes were synchronized
with one injection of prostaglandin,
(Lutalyse - 5 ml i/m; Hoechst, India).
Animalsfound in heat (day 0) were not
inseminated and programmed for
superovulation fromday 10 of cycle. On
day 10, largest follicle (>10 mm) present
on ovary was ablated with 7.5-MHz
micro convex array transvaginal
transducer equipped ultrasound (Esaote,
Aquila Vet) guided aspiration needle
connected to aregulated vacuum pump
(K-MAR-5100, Cook IVF Co.
Australia).

Superovulation was induced in each
animal with FSH or a combination of
PMSG+FSH from the evening of day
10 of cycle. In brief, tapering dose of
600 mg FSH were given to donorsfor a
period of 4.5 daysin one group whereas
other group was given PM SG 1000 |.U.
on day 10 followed by 400 mg FSH in
tapering manner from evening of day
11 for aperiod of 3.5 days. Luteolysis
was induced with prostaglandin given
in the morning and evening of day 13
of cycle. Donorswereinseminated with
frozen thawed semen at 48, 60 and 72
hrs after the first prostaglandin
injection. Aninjection of GnRH (10 g
Buserelin acetate, Receptal) was given
at the time of 1% insemination in all
buffaloes. Non-surgical embryo
collection was attempted on day 5 post-
breeding using D-PBS supplemented

Table 1: Regimen for superovulation using FSH and PM SG+FSH

Treatment

Day Time FSH PM SG+FSH
0 AM Heat Heat
10 AM Follicle Ablation Follicle Ablation

PM FSH 5 ml PMSG 5 ml
11 AM FSH 5 ml -

PM FSH 4 ml FSH 4 ml
12 AM FSH 4 ml FSH 4 ml

PM FSH 3 ml FSH 3 ml
13 AM FSH 3 ml + PG 5ml FSH 3 ml + PG 5ml

PM FSH 2ml + PG 5ml FSH 2 ml + PG 5ml
14 AM FSH 2 ml FSH 2 ml
PM FSH 2 ml FSH 2 ml
15 AM A.l + GnRH 2.5 ml A.l + GnRH 2.5 ml
PM Al Al
16 AM Al Al
20 AM Embryo recovery Embryo recovery
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with 0.1% BSA. Prostaglandininjection
was again given on day 10 of
superovulated cycleto causelysisof the
multiple corporalutea. The schedule of
treatment is shown in Table 1.

Ultrasound examinations of the ovaries
were done with a B mode ultrasound
scanner (Toshiba, SSA 220, Just Vision)
equipped with an intraoperative 7.0
MHz microconvex transducer to record
the ovarian response during the
superovulation programe (Abd-Allah et
al., 2013). Ovarian follicular response
was analyzed by comparing different
sized follicles, i.e. small (4— 6 mm),
medium (6 —9 mm) and large (10 mm
and above) on Day 10, day of
superovulatory induced estrus and the
day of embryo recovery. Superovulatory
response was confirmed by determining
number of corpora lutea on the day of
embryo recovery with transrectal
ultrasonography. The study was
conducted during the low-breeding

v
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Fig. 1. Ultrasonogram of a superovulated Murrah Buffalo showing the corpora lutea on the

season for buffalo, in the months of peak
summer season in semi-arid region of
north India.

Satistical Analysis
The means and standard errors for all

variables were cal culated and t test was
applied for statistical analysis.

Resultsand Discussion

The superovulatory responses using
either FSH or PMSG+FSH in five
Murrah buffaloes were 100 percent (2/2
; 3/3 respectively).

The superovulatory response in these
buffaloes was evaluated by number of
graafian follicles formed on day of
estrous (after FSH or PM SG+FSH) and
number of corporaluteaformed on Day
7 after the oestrus (Day of Flushing),
using real time, transrectal
ultrasonography (Fig. 1).Data
pertaining to ovarian response are
summarized in Table 2.

ovaries on the day of embryo recovery. Two unovulated follicles are also visible on right ovary.
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Table 2: Superovulatory response of FSH and PMSG+FSH treatments (No., Mean +SE &

%).
Characteristics Treatments

PM SG+FSH FSH
No. of buffaloes programmed 3 2
No. of buffaloes responded 3 (100 %) 2 (100 %)
Day of follicle ablation (OPU)
Total No. of Follicles 10 (3.3+0.29) 11(5.5+0.5)
No. of small follicles (3-7 mm &) 7 (70%) 9 (81.8%)
No. of medium follicles (8-10 mm &) 0 (0%) 0 (0%)
No. of large follicles (>10 mm &) 3 (30%) 2 (18.2%)
First day after FSH or PM SG+FSH
Total No. of Follicles 15 (5+0.0) 15 (7.5+1.5)
No. of small follicles (3-7 mm &) 15 (100%) 15 (100%)
No. of medium follicles (8-10 mm @) 0 (0.0%) 0 (0.0%)
No. of large follicles (>10 mm &) 0 (0.0%) 0 (0.0%)
Second day after FSH or PM SG+FSH
Total No. of Follicles 37 (12.3+0.3) 22 (11+1.0)
No. of small follicles (3-7 mm &) 26 (70%) 13 (59%)
No. of medium follicles (8-10 mm &) 8 (21%) 8 (36%)
No. of large follicles (>10 mm &) 3 (8%) 1 (4.5%)

Third day after FSH or PM SG+FSH
Total No. of Follicles

No. of small follicles (3-7 mm &)

No. of medium follicles (8-10 mm &)
No. of large follicles (>10 mm @)

Day of Insemination
No. of large follicles (>10 mm &)
No. of corporalutea

First day after GnRH treatment

42 (14+0.58)
1 (2.3%)

19 (45.2%)
22 (52.3%)

40 (13.3+0.2)
1 (0.3+0.3)

31 (15.5+1.5)
2 (6.5%)

13 (41.9%)
16 (51.6%)

22 (11+1.0)
1 (0.5+0.5)

No significant differences were detected among groups.

There were no differences between the
mean numbers of follicles in buffaloes
treated with FSH or PM SG+FSH at any
timethroughout the experimental period.
AtAl, similar numbers of corporalutea
were observed for PMSG and FSH,
respectively. On the day of embryo

recovery, almost similar mean numbers
of corpora lutea counted in FSH and
PMSG+FSH treated buffaloes were
5.5+2.5 and 2.6+0.33, respectively. A
significant increase in number of
anovulatory follicles in FSH and
PMSG+FSH (10+0.0; 9.3+0.3,
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respectively) was observed, which may
be the reason for lower total embryo
recovery and viable embryo recovery.

The optimal superovulatory response
recorded in the present study could be
dueto prevention of atresiaand enhanced
selection of follicles. Thisis evidenced
by thefact that number of small follicles
decreased, whereas the medium and
largesizedfolliclesincreased, following
PMSG+FSH or FSH treatment. On the
other hand, earlier studies in buffaloes
(Tangja et al., 1995) and in cattle
(Guilbault et al., 1991; Huhtinen et al.,
1992) reported decreased superovul atory
response when FSH treatment was
initiated in the presence of dominant
follicle which is suggested to have
inhibitory effect onthe other follicles of
thewave.

The ovarian response of buffaloes to
superstimulatory treatment has been less
than one third of that reported in cattle.
By using Folltropin or PM SG, only 50%
to 55% of buffaloesrespond and of those
that respond, only two to four ovulations
are induced, producing only one to two
transferable embryos (Parnpai et al.,
1985; Karaivanov, 1986; Vlakhov et al.,
1986; Alexiev et al., 1988; Sharifuddin
and Jainudeen, 1988; Singh et al ., 1988;
Misraet al., 1991; Kasirg et al., 1992;
Agarwal et al., 1996).

Endocrine studies have revealed that
eCG-treated animals more frequently
had abnormal LH and progesterone
profiles than did the FSH treated cows
(Mikel-Jenson et al., 1982; Greveetal.,
1983). These were associated with

reductionsin both ovulation and embryo
recovery rate (Callesen et al., 1986).

In conclusion, Superovulatory response
in Murrah buffaloes treated with FSH
or PMSG+FSH for superovulation were
nonsignificantly different. These
preliminary findings suggest that asmall
dose of PMSG (1000 1U) at the start of
superovulatory treatment can be used as
a replacement of FSH in reducing the
cost of superovulation programe.

Acknowledgements

The authors would like to thank the
FICCI and DST, Government of India
for sponsoring Dr. Abd-Allah as Senior
Fellow of CV Raman International
Fellowships program for African
researchersfor thisstudy at CIRB, Hisar.

References

Abd-Allah, S.M., Sharma, R.K., Phulia S.K
and Inderjeet Singh. 2013. Ultrasonic
monitoring and biometry of ovariesand
ovarian structures during
superovulation following transvagianl
follicle ablation in Murrah buffaloes.
Theriogenology Insight, 3 (1): 11-16.

Agarwal, SK., Shankar, U. and Yadav, M.C.
1996. The effect of priming with
follitropin in early cycle on
superovulatory response and quality of
embryos in buffaloes. Buffalo J. 12:
207-211.

Alkemade, S.J., Murphy, B.D., Mapletoft, R.J.
1993. Superovulation in the cow:
Effects of biological activity of
gonadotropins, Proc 12" Ann. Conv.
AETA, Portland, Maine.

Bellows, R.A., Anderson, D.C., Short, R.E.
1969. Dose-response relationships in
synchronized beef heifers treated with

82 Theriogenology Insight: 3(2):77-84 December , 2013



Superovulatory Response Following Transvaginal Follicle Ablation in Murrah Buffalo: JYD

follicle stimulating hormone. J Anim
Sci., 28: 638-644.

Callesen, H., Greve, T. and Hyttel, P. 1986.
Preovulatory endocrinology and oocyte
maturation in superovulated cattle.
Theriogenology, 25: 71-86.

Elsden, R.P, Nelson, L.D. and Seidel, GE Jr.
1978. Superovulating cows with
follicle stimulating hormone and
pregnant mare's serum gonadotropin.
Theriogenology, 9: 17-26.

Garcia, GJ.K., Seidel, GE. Jr., Elsden, R.P.
1982. Efficacy of shortened FSH
treatment for superovulating cattle.
Theriogenology, 17: 90. abstr.

Goulding, D.D. H. William, P. Duffy, M. P.
Boland and J. F. Roch, 1990.
Superovulation in heifers given FSH
initiated either at day 2 or day 10 of
oestrous cycle. Theriogenology, 34:
767-778.

Greve, T., Callesen H. and Hyttel P. 1983.
Endocrine profiles and egg quality in
the superovulated cow. Nord. \et. Med.
35: 408-421.

Guilbault, L. A., F. Grasso, J. G. Lussier, P.
Rouiller and P. Matton, 1991.
Decreased superovulatory responsesin
heifers superovulated in the presence
of a dominant follicle. J. Reprod.
Fertil., 91: 81-89.

Huhtinen, M., V. Rainio, J. Adto, P. Bredbacka
and A. Maki-Tanilla, 1992. Increased
ovarian responses in the absence of a
dominant follicle in superovulated
cows. Theriogenology, 37: 457-463.

Karaivanov, C., 1986. Comparative studies on
superovulation effects of PMSG and
FSH in the water buffalo.
Theriogenology, 26: 51-59.

Kasira), R., Rao, M.M., Rangareddy, N.S. and
Misra, A.K. 1992. Superovulatory
response in buffaloes following single
subcutaneous or multiple
intramuscular FSH administration.
Theriogenology, 37: 234.

Lindsell, C.E, Murphy, B.D and Mapletoft R.J.
1986. Superovulatory and endocrine
responsesin heifers treated with FSH-
P at different stages of the estrous
cycle. Theriogenology, 26: 209-219.

Mikel-Jenson, A., Greve, T., Madej, A. and
Edqvigt, L.-E. 1982. Endocrine profiles
and embryo quality in the PMSG-
PGF2?2treated cow. Theriogenology,
18: 33-34.

Misra, A.K., 1993. Superovul ation and embryo
transfer in buffaloes: progress,
problemsand future prospectsin India.
Buffalo J. 9: 1-13.

Misra, A.K., Joshi, B.V., Kasirgj, R., Sivaiah,
S., Rangareddi, N.S., 1991. Improved
superovulatory regimen for buffalo
_Bubalus bubalis. Theriogenology 35,
245.

Monniaux D., Chupin D. and Saumande J.
1983. Superovulatory responses of
cattle, Theriogenology, 19: 55-82.

Moor R.M., Kruip Th.A.M. and Green D.
1984. Intraovarian control of
folliculogenesis: Limits to
superovulation?, Theriogenology, 21:
103-116.

Murphy, B.D. and Martinuk, S.D. 1991.
Equine chorionic gonadotropin,
Endocr. Rev. 12: 2744,

Murphy, B.D., Mapletoft, R.J., Manns, J.,
Humphrey, W.D. 1984. Variability in
gonadotrophin preparations as a factor
in the superovulatory response,
Theriogenology, 21: 117-125.

Newcomb, R., Christie, W.B., Rowson, L.E.A.,
Walters, D.E., Bousfield, W.E.D. 1979.
Influence of dose, repeated treatment
and batch of hormone on ovarian
responsein heiferstreated with PM SG.
J Reprod Fertil., 56: 113-1 18.

Parnpai, R., Timsard, V., Kamonpatana, M.,
Pansin, C., Sophon, S., Jetana, T.,
Limsakul, A. and Austin, C.R. 1985.
Recovery of Swamp buffalo embryo
using non-surgical technique. Buffalo
J. 1: 77-82.

Theriogenology Insight: 3(2):77-84 December, 2013 83



D Abd-Allah et al.

Patel, D.V., Singh, S.P., Shukla, H.R.,

Devanand, C.P. and Kasiraj, R. 2010.
Superovulatory response to FSH and
embryo recovery rate in pandharpuri
buffaloes (bubalus bubalis). Buffalo
Bulletin, 29 (4): 244-255.

Rahil, T., R. A. Chaudhary, I. H. Khan, W.

Ahmad and M. Anwar, 1989.
Superovulationinthe Nili Ravi buffalo
at two different stages of oestrous
cycle. Buffalo J., 15: 191-195.

Savage NC, Howell W and Mapletoft RJ.

84

1987. Superovulation in the cow using
estradiol 17 beta or GnRH in

conjunction with FSH-P.
Theriogenology, 27: 383-394.

Singh, M., Sodi, M.S., Mathroo, J.S., Sharma,

R.D., Takkar, O.P, Karaivanov, C.H.
andAlexiev, A., 1988. Embryo transfer
in buffaloes:s. 1. Response of various
hormonal regimes on superovulation.
In: Proc. 2"World Buffalo Congr. val.
1, p. 106.

Tangja, M., G. Singh, S. M. Totey and A. Ali,

1995. Follicular dynamics in water
buffalo superovulated in the presence
or absence of a dominant follicle.
Theriogenology, 44: 581-597.

Theriogenology Insight: 3(2):77-84 December , 2013



