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ABSTRACT

The fertility response following induction of follicular wave emergence by follicle ablation combined with
progesterone based ovulation synchronization in postpartum anestrous buffaloes was assessed. Postpartum anestrous
buffaloes (n=24) with absence of overt estrus signs categorized as treatment group (Group 1; n=15) and control
group (Group 2; n=9). Group 1 was subjected to transvaginal ultrasound-guided follicle ablation on a random day
of the estrous cycle (Day=0) and insertion of CIDR. Seven days later, CIDR was removed and prostaglandin F,,
analogue was given intramuscularly. GnRH analogue was injected on day 9.5 and fixed-time Al was done 12 h and
24 h later. Ultrasonography was performed to follow ovarian structures on different occasions and on day 38 post-
ovulation for detecting pregnancy. Group 2 did not receive any treatment however, estrus detection in this group
was done daily by bull parading and visual monitoring followed by Al if found in standing estrus. In treatment
group, the follicular wave emergence occurred by 24 h following ablation in 60% buffaloes and in 40% remaining
animals by 48 h. The estrus exhibition was 100 % in group 1 versus 22.2 % in group 2. Mean interval from CIDR
removal to ovulation was 81.2+3.08 h and from wave emergence to ovulation was 9.92+0.18 days. The first service
pregnancy rate in treatment group was higher than control (66.67% vs 22.2%). The induction of follicular wave
emergence through ultrasound guided follicle ablation and progesterone based ovulation synchronization can be
used to improve pregnancy rates in anestrous buffaloes.
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The reproductive efficiency of buffaloes is mainly
hampered by poor estrus expression i.e. silent estrus,
seasonal (mainly nutrition) influences, prolonged post-
partum ovarian quiescence/anestrus (Singh et al. 2000,
Ghuman et al. 2010, Das and Khan 2010 ) and repeat
breeding syndrome (Singh et al. 2009a). Therefore, optimal
reproductive management of buffaloes require
implementation of estrus and ovulation synchronization
protocols. Conventionally, these protocols include use of
prostaglandin, GnRH and progesterone, either alone or in
combination and yield varying degree of fertility in normal
and subfertile buffaloes (De Rensis and Lopez-Gatius 2007,
Frares et al. 2013, Kalwar et al. 2015). Synchronizing the
follicular wave emergence using follicular ablation, GnRH
or estradiol administration in cattle (Mapletoft et al. 2003)
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and buffalo (Honparkhe et al. 2014, Bhat et al. 2015)
provides a predictable ovulation timing and thus allows
fixed-time artificial insemination without a need to detect
estrus. Previous studies have used progesterone (CIDR,
PRID, Crestar and progesterone injections) alone or in
combination with GnRH to improve ovulation timings and
fertility in anestrous and subestrous buffaloes (Singh et al.
2009b, Ghuman et al. 2012, Ghuman et al. 2015). However,
the efficacy of follicular ablation along with progesterone
device followed by GnRH to induce ovulation has not been
assessed so far in anestrous buffaloes. Alike cattle, ablating
antral follicles > 5 mm buffaloes at random stages of estrous
cycle induce new follicular wave emergence within 1-2
days after ablation (Honparkhe et al. 2014). The present
field trial was aimed to evaluate fertility response following
ablation-induced follicular wave emergence at random stage
of estrous cycle in CIDR-treated anestrous buffaloes
compared to those inseminated at detected estrus. We
hypothesized that combining follicular ablation with
intravaginal progesterone device followed by GnRH
administration will synchronize ovulation and improve
pregnancy rates after fixed-time Al in treated buffaloes as
compared to untreated ones.
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Fig. 1. Time line for the protocol used for the subfertile group buffaloes. D=0 is random day of estrous cycle when
follicle ablation was carried out; CIDR, intravaginal progesterone releasing device; GnRH, gonadotropin releasing hormone
analogue; Al, Artificial insemination; PGF, prostaglandin F,, analogue; U/S, ultrasonographic examination of ovarian

structures.

MATERIALS AND METHODS

The study was conducted on Murrah breed of buffaloes
maintained at a dairy farm having herd size of 200 (during
the period from October to December). Buffaloes (24) with
the history of non-exhibition of estrus signs were selected
for the study. These buffaloes were 90—180 days post-
partum, lactating, weighed between 400-450 kg, having
27t 3 parity and were reared in a loose housing system.
The estrus detection method was bull parading combined
with visual observation twice (morning and evening) at 12 h
apart. These buffaloes were allocated to 2 groups, viz.
treatment group (group 1; n=15) and untreated control group
(group 2; n=9) and. Rectal palpation and transrectal
ultrasonography (B-mode scanner Aloka SSD 500,
equipped with 7.5 MHz linear-array transducer) were
carried out in all the buffaloes 4-5 days prior to start of
experiment to evaluate the ovarian and uterine status of the
animals. All animals were non-pregnant as well as free from
ovarian and uterine abnormalities. On the day of first
observation, out of 24 buffaloes, corpus luteum (CL) was
detected in 14 buffaloes (range: 7.0 to 13.2 mm) whereas
10 buffaloes had an ovarian follicle larger than 6 mm in
diameter (range: 6.8 tol1.3 mm).

In group 1 buffaloes, on a random stage of the estrus
cycle, all follicles <5 mm on the ovaries were ablated by
transvaginal ultrasound-guided follicle ablation procedure
using Aloka SSD 500 and 5.0 MHz sector array end-fire
transducer equipped with needle-guide (Bergfelt et al.
1994). On the day of ablation (Day 0), progesterone
releasing intravaginal device (CIDR, 1.9 g, Pfizer Canada
Inc., Saint-Laurent, Québec, Canada) was placed in the
vagina (Fig. 1). Seven days later (Day 7), prostaglandin
F,, analogue (500 pg cloprostenol sodium, Vetmate, Vetcare
India) was given intramuscularly and CIDR were removed.
On day 9.5, GnRH analogue (20 pg buserelin acetate;
Receptal, Intervet India) was given intramuscularly. All
buffaloes were artificially inseminated with frozen semen
from a bull with known fertility at 12 h and 24 h after the
GnRH injection. All animals were subjected to transrectal

ultrasonography from Day 0 to Day 4 (to confirm the day
of wave emergence and development of a dominant follicle),
then on Day 7 (i.e. day of CIDR removal), Day 10 (i.e.
prior to GnRH Inj), Day 11 (to confirm ovulation), Day 16
(i.e. 5 days post-ovulation for the presence of CL) and 38
days post-ovulation for pregnancy status (Fig. 1). During
each examination, ovarian sketches were drawn to record
the location of all visible follicles and CL, and maximum
diameters of ovarian structures were measured. The day of
follicular wave emergence was determined retrospectively
from ovarian drawings and defined as the day on which the
dominant follicle was first identified at 4-5 mm in diameter.
The day of ovulation was determined ultrasonically by the
disappearance of a large follicle.

Group 2 buffaloes were observed daily for estrus signs
(manual by an observer as well as bull parading) during
period of the experiment and were subjected to Al if detected
in standing estrus at 12 and 24 h after the start of estrus
signs. The pregnancy status was detected in these buffaloes
on Day 40 post-breeding through transrectal
ultrasonography.

Statistical analysis:Numerical data are represented as
mean+SEM. The diameter and growth rates for dominant
versus subordinate follicles and diameter of CL in pregnant
versus non-pregnant buffaloes of the subfertile group were
analyzed by t-test. The diameter of dominant and
subordinate follicles and the number of follicles in different
size categories following wave emergence to Day 3 of wave
were analyzed by repeated measures analysis within Proc
mixed using compound symmetry (covariance structure)
in SAS (Statistical Analysis Software) system. Pregnancy
rates of the two groups are compared by chi-square test. A
P-value of <0.05 was considered statistically significant.

RESULTS AND DISCUSSION

The characteristics of ablation-induced wave are shown
in Table 1 and Fig. 2. Majority of buffaloes (9/15; 60%)
had wave emergence at 24 h after ablation whereas,
remaining 40% (6/15) buffaloes had wave emergence at 48
h post-ablation. In 12 buffaloes, the largest subordinate
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Table 1. Characteristics of ablation-induced follicular wave
from wave emergence to ovulation and CL formation in the
subfertile group of water buffaloes

Parameter Mean (xSEM) Range

Maximum diameter of dominant 11.3+0.52 8.5-14
ovulatory follicle (mm; n=15)

Interval from CIDR removal to 60.0+3.3 36-72
estrus exhibition (hours; n=15)

Interval from estrus to ovulation 48.0+3.8 24-72
(hours; n=13)

Interval from CIDR removal to 81.2+3.08 72-96

ovulation (hours; n=13)

Interval from wave emergence to 9.92+0.18 9-11

ovulation (days; n=13)

Size of CL on day 5 post-ovulation 13.5+0.75 11-18.2
(mm; n=13)
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Fig. 2. Mean (+SEM) diameter of dominant (DF) and
subordinate (SOF) follicle (Upper panel; n=15) and mean (+SEM)
number of different sized follicle (lower panel) from day of wave
emergence till Day 3 of cycle in group 1. *, P<0.05.
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follicle was identified at 3—4.5 mm size on Day 0, while in
others it was detectable on Day 1. The diameter of dominant
follicle remained larger (P<0.05) than that of subordinate
follicle from Day 1 to 3 of examination (Fig. 2; A and B,
upper panel). The mean (+SEM) growth rate of dominant
follicle was greater (P<0.05) than that of largest subordinate
follicle (0.94+0.09 vs 0.62+0.1 mm/day) between Day 1 to
3 of the examination. The mean (+SEM) number of follicles
with respect to wave emergence in different size categories,
viz. <4 mm (i.e. between 2 mm to <4 mm), 4-6 mm and >6
mm are shown in Fig. 2 (lower panel). The number of <4
mm follicle started to decrease (P<0.05) on next day of
wave emergence (Day 2 of ablation) while the number of
follicles of 4—6 mm remained constant during the
examination period (Day O to 4 of ablation). Subsequently,
all buffaloes in group 1 (15/15; 100%) exhibited estrus
within 48—72 h of CIDR removal and PGF administration.
Further 86.6% of group 1 buffaloes (13/15) ovulated within
24-72 h of estrus (n=1 at 24 h, n=3 at 36 h, n=6 at 48 h, n=1
at 60 h and n=2 at 72 h). The interval from CIDR removal
to ovulation was 81.2+3.08 h (n=7 at 72 h, n=2 at 84 h and
n=4 at 96 h). Out of the two anovulatory buffaloes, one
had follicular cyst development while the second revealed
persistent follicle with partial luteinization of the follicular
wall. In group 2, only 2 buffaloes exhibited estrus (22.2%).
The first service pregnancy rate in group 1 was higher
(P<0.05) than that in contemporary control group (10/15,
66.67% vs 2/9, 22.2%). The size of CL at Day 5 post-
ovulation in group 1 was larger (P<0.05) in pregnant
buffaloes (14.7+0.65 mm, n=10) than the CL in non-
pregnant ones (10.6+1.5 mm, n=3; those otherwise
ovulated).

In the present study, ultrasound-guided transvaginal
aspiration of follicles <5 mm, regardless of stage of the
estrous cycle, resulted in the synchronous emergence of a
new wave within 1-2 days in all anestrous buffaloes which
is analogous to previous observations in cattle, other bovids
and cervids (Palomino et al. 2014, Honparkhe et al. 2014).
Following CIDR removal and PGF administration, all
buffaloes from the group 1 exhibited estrus within 48—72 h
and majority (86.6%) ovulated within 9—11 days from
follicular wave emergence. Similar results were observed
in ablation-induced follicular wave in cattle (Mapletoft et al.
2003, Amiridis et al. 2006). The maximum diameter of
preovulatory follicle was numerically smaller (11.3+0.52
mm) as compared to that observed in previous study (12—
15 mm) that used progesterone device in anestrous buffaloes
(Singh et al. 2009b). The buffaloes that became pregnant
had bigger preovulatory follicle (12.1+0.6 vs 9.7+0.7;
P<0.05) and bigger CL (14.7+0.65 mm versus 10.6+1.5
mm) after ovulation compared to the non-pregnant
buffaloes. Our findings are in agreement with previous
observations that a bigger preovulatory follicle leads to
bigger and more functional CL (Dadarwal et al. 2013). It is
well documented that the establishment and maintenance
of pregnancy is greatly dependent on the ability of CL to
produce progesterone (Goff 2002).
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Water buffaloes show seasonality in reproductive pattern
and undergo a period of low sexual activity in summer
months, i.e. June —September (Barile 2005). In Northern
India (the location of the present study), delayed resumption
of post-partum ovarian activity is observed during June-
September as compared to that in other months in buffaloes
(Aksoy et al. 2002). Various factors, viz. environment,
nutrition and management resulting in hormonal asynchrony
are considered responsible for these conditions (Das and
Khan 2010). At the start of our study (October) buffaloes
had just crossed the summer and that could be the reason
for their reproductive quiescence in the previous 3 to 4
month. Hormonal treatments (including single/double PGF,
Ovsynch) have been used to achieve optimum reproductive
efficiency throughout the year. However, conception rates
following these regimens are reduced during changeover
from the breeding to non-breeding season (Baruselli 2001,
Neglia et al. 2003).

The combination of synchronization of wave emergence
and ovulation and proper progesterone environment during
dominant follicle development (follicular ablation + CIDR
+ GnRH) used in our study gave appreciably high pregnancy
rates (66.67%) as compared to untreated ones and the
previously reported protocols (Paul and Prakash 2005,
Presicce et al. 2005, Murugavel et al. 2009). Although
timing of fixed-time AI did not rely on estrus detection;
nevertheless, majority of buffaloes (86%) exhibited signs
of estrus. Perhaps, the combination of a growing follicle
with concomitant changes in progesterone plasma levels
(as aresult of exogenous progesterone manipulations) were
responsible for proper estrus behaviour. It is noteworthy
that timing from CIDR removal to ovulation and estrus
expression to ovulation were equally consistent (i.e. had
almost similar S.E.M values); therefore, the former could
be used without the need to detect estrus.

In conclusion, our results supported the hypothesis that
the combination of follicular ablation and intravaginal
progesterone device is efficacious for synchronizing estrus
and ovulation for fixed-time Al to improve pregnancy rates
in anestrous buffaloes.

ACKNOWLEDGEMENTS

Authors are highly thankful to Canadian Bureau of
International Education, Government of Canada, for
providing GSEP fellowship to Dr M. Honparkhe for training
at the Department of Veterinary Biomedical Sciences,
University of Saskatchewan, Saskatoon, Saskatchewan.

REFERENCES

Aksoy M, Kaya A, Ucar M, Lehimcioglu N and Tekeli T. 2002.
Effect of seasonal conditions on oestrus occurrence and
postpartum period in Anatolian water buffaloes. Deutsche
tierdrztliche Wochenschrift 109: 416-18.

Amiridis G S, Tsiligianni T and Vainas E. 2006. Follicle ablation
improves the ovarian response and the number of collected
embryos in superovulated cows during the early stages of
lactation. Reproduction in Domestic Animals 41: 402-07.

[Indian Journal of Animal Sciences 92 (1)

Barile V L. 2005. Improving reproductive efficiency in female
buffaloes. Livestock Production Science 92: 183-94.

Baruselli P S. 2001. Control of follicular development applied to
reproduction biotechnologies in buffalo. I Congresso
Nazionale sull’allevamento del Bufalo. Book of the Congress,
Italy, pp.128—46.

Bergfelt D R, Lightfoot K C and Adams G P. 1994. Ovarian
synchronization following ultrasound-guided transvaginal
follicle ablation in heifers. Theriogenology 42: 895-907.

Bhat G R, Dhaliwal G S, Ghuman S P S and Honparkhe M. 2015.
Comparative efficcay of E-17f3 and GnRH administartion on
day O of a controlled internal drug release (CIDR) based
protocol on synchrony of wave emergence, ovulation and
conception rates in Murrah buffaloes (Bubalus bubalis).
Iranian Journal of Veterinary Research 16: 53-58.

Dadarwal D, Mapletoft R J, Adams G P, Pfeifer L F, Creelman C
and Singh J. 2013. Effect of progesterone concentration and
duration of proestrus on fertility in beef cattle after fixed-time
artificial insemination. Theriogenology 79: 859-66.

Das G K and Khan F A. 2010. Summer anoestrus in buffalo—A
review. Reproduction in Domestic Animals 45: ¢483-94.

De Rensis F and Lopez-Gatius F. 2007. Protocols for
synchronizing estrus and ovulation in buffalo (Bubalus
bubalis): A review. Theriogenology 67: 209-16.

Frares L F, Weiss R R, Kozicki L E, Santangelo R P, de Abreu R
A, do Santos I W, Junior J A D and Breda J C. 2013. Estrus
synchronization and fixed time artificial insemination (FTAI)
in dairy buffaloes during seasonal anestrus. Brazilian Archives
of Biology and Technology 56: 575-80.

Ghuman S P S, Honparkhe M, Singh J, Dhami D S, Kumar A,
Nazir G and Ahuja C. 2012. Fertility response using 3 estrus
synchronization regimens in lactating anestrus buffaloes.
Indian Journal of Animal Sciences 82: 162—66.

Ghuman S P S, Honparkhe M and Singh J. 2015. Use of
progesterone-based protocol to synchronize ovulation and
optimize subsequent fertility in subestrous buffalo. Buffalo
Bulletin 34: 327-32.

Ghuman S P S, Singh J, Honparkhe M, Dadarwal D, Dhaliwal
G S and Jain A K. 2010. Induction of ovulation of ovulatory
size non-ovulatory follicles and initiation of ovarian cyclicity
in summer anoestrous buffalo heifers (Bubalus bubalis) using
melatonin implants. Reproduction in Domestic Animals 45:
600-07.

Goff A K. 2002. Embryonic signals and survival. Reproduction
in Domestic Animals 37: 133-39.

Honparkhe M, Gandotra V K, Matharoo J S, Ghuman S P,
Dadarwal D and Singh, J. 2014. Synchronization of follicular
wave emergence following ultrasound-guided transvaginal
follicle ablation or estradiol-173 administration in water
buffalo (Bubalus bubalis). Animal Reproduction Science 146:
5-14.

Kalwar Q, Memon A A, Bhutto M B, Kunbhar H K, Mirani A H,
Anwar M and Wagan S A. 2015. Estrus response and fertility
rate in kundhi buffaloes following estrus synchronization in
breeding season. Journal of Advanced Veterinary and Animal
Research 2: 362-65.

Mapletoft R J, Martinez M F, Colazo M G and Kastelic J P. 2003.
The use of control internal drug release devices for the
regulation of bovine reproduction. Journal of Animal Science
81: E28-36.

Murugavel K, Antoine D, Raju M S and Lopez-Gatius F. 2009.
The effect of addition of equine chorionic gonadotropin to a
progesterone-based estrous synchronization protocol in



January 2022]

buffaloes (Bubalus bubalis) under tropical conditions.
Theriogenology 71: 1120-26.

Neglia G, Gasparrini B, Di Palo R, De Rosa C, Zicarelli L and
Campanile G. 2003. Comparison of pregnancy rates with two
estrus synchronization protocols in Italian Mediterranean
buffalo cows. Theriogenology 60: 125-33.

Palomino J M, McCorkel R B, Woodbury M R and Adams G P.
2014. Ovarian synchronisation in wood bison (Bison bison
athabascae) during the anovulatory season. Reproduction
Fertility and Development 26: 521-26.

Paul V and Prakash B S. 2005. Efficacy of the Ovsynch protocol
for synchronization of ovulation and fixed-time artificial
insemination in Murrah buffaloes (Bubalus bubalis).
Theriogenology 64: 1049-60.

Presicce G A, Senatore E M, De Santis G and Bella A. 2005.
Follicle turnover and pregnancy rates following oestrus

FERTILITY RESPONSE IN ANESTROUS BUFFALOES 31

synchronization protocols in Mediterranean Italian buffaloes
(Bubalus bubalis). Reproduction in Domestic Animals 40: 443—
47.

Singh J, Dadarwal D, Honparkhe M and Kumar A. 2009a.
Incidences of various etiological factors responsible for repeat
breeding syndrome in cattle and buffaloes. Internet Journal
of Veterinary Medicine 6 http://www.ispub.com/journal/
theinternet journal of veterinary medicine/current.html.

Singh J, Ghuman S P S, Honparkhe M and Singh N. 2009b.
Investigations on dominant follicle development, estrus
response, ovulation time and fertility in PRID-treated anestrous
buffalo heifers. Indian Journal of Animal Science 79: 773—
77.

Singh J, Nanda A S and Adams G P. 2000. The reproductive pattern
and efficiency of female buffaloes. Animal Reproduction
Science 60—61: 593-604.



