EVALUATION AND COMPARISON OF THERAPEUTIC EFFICACY OF
VARIOUS HORMONAL PROTOCOLS IN ANOESTRUS BUFFALO
HEIFERS OF SEMI-ARID REGION

ABSTRACT

To assess and compare different hormonal protocols' treatment
efficacy in anoestrus buffalo heifers in a semi-arid region. Forty buffalo
heifers with the—ahistory of anoestrus were chosen randomly from the
semi-arid region of Banaskanth and divided into four equal
groups.Group-I: Heatsynch protocol (n = 10), Group-Il Ovsynch protocol
(n = 10), Group-Ill Doublesynch protocol (n = 10) and Group-1V Control

(n = 10) are followed by artificial insemination at a predetermined
period in treated buffalo heifers and insemination during spontaneous
estrus in group-1V buffalo heifers. In Groups [, IlI, and IIl, the

corresponding percentages of estrus induction were 90, 80, and 80
percent. Major symptoms such as edoema, erythema,and-dampness of
vulva and estrus mucus secretion were present during the expression of
estrus. Fifty percent of the buffalo heifers in Group IV displayed estrus
at varying intervals. After three consecution services, Group Il had the
highest overall fertility rate (50%) followed by Group 11l (40%), Group |
(30%) , and Group IV (30%). In true anoestrus buffalo heifers, the
Heatsynch, Ovsynch, and Doublesynch procedure can be applied with
success to induce estrus. Buffalo heifers that follow te—the Ovsynch
protocol may have a higher conception rate.
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1 INTRODUCTION

Buffalo is crucial to the upkeep of a sustainable food production
system in emerging nations and India is not an exception te—this. 53% of
the world's milk produced by buffaloes comes from India (Sethi et al.,
2014). Since buffaloes often exhibit both silent and anestrous estrus,
buffalo farmers typically have difficulty identifying when their animals are
in estrus. Moreover, their incapacity to exhibit clear symptoms of estrus,
seasonality, delayed puberty onset and variable duration of estrus impede
their improved reproductive control and genetic advancement. Prolonged
anestrous and postpartum acyclicity also cause buffalo breeders to suffer
significant financial losses.

Anestrous is one of the most commonly occurring reproductive
problems in cattle and buffalo of India, affecting livestock productivity
and economics to a great extent. It is a functional disorder of the
reproductive cycle whieh_that is characterized by the absence of overt
signs of estrus manifested either due to lack of expression of estrus or
failure of its detection. In heifers, it poses a herd problem possibly due to



low plane of nutrition, thestress of seasonal transition, or extremes of
climatic conditions. Ghnieal-The clinicalsurvey revealed higher incidences
of anoestrus and inactive ovaries in buffaloes (55.5 and 19.4%,
respectively) than in cows (43 and 17.2%, respectively) (Tanwar et al.,
2003). Incidence in India has been reported between 2.13-67.11 and
9.09-82.50 pereentpercent in indigenous cattle and buffaloes (Thakor
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and Patel, 2013). Incidence in heifers has been reported between 12.37
to 64.66 percent (Sinha et al., 1987). Variable duration of estrus (4-16
hours) and difficulty in prediction time of ovulation make Al application in
buffaloes difficult (Baruselli, 2001). This consideration indicates the need
for estrus synchronization using fixed-timefixed-time insemination for the
implementation of breeding programs in buffaloes(Presicceet al., 2004).

To improve reproductive efficiency, several protocols of estrus
induction and ovulation synchronization have been developed. These
procedures are based on manipulating the Corpus luteum, either to
induce premature luteolysis using prostaglandins or to prolong the luteal
phase using progestogens. Estrus synchronization has many advantages
and is becoming mandatory in modern animal husbandry practices in
indigenous cattle and buffaloes, which are known for anoestrus and silent
estrus. Looking te—atthe above fact the comparative study of various
synchronization protocols in ovulation was decided. Hence, this study
was planned to evaluate the comparative efficacy of heatsynch, ovsynch,
and doublesynch protocols for fertility enhancement in anestrous buffalo
heifers.

2 MATERIAL AND METHODS
2.1 LOCATION OF THE EXPERIMENTAL AREA

The present study was carried out at Banaskantha district at Department of
Veterinary Gynecology and Obstetrics, College of Veterinary Science and Animal
Husbandry, Sardarkrushinagar, Dantiwada, SDAU with Collaboration of All India Co-
ordinated Research Project(AICRP) on Nutritional and Physiological Intervention for
enhancing reproduction performance in animal, Dept. of Animal Reproduction,
Gynecology & Obstetrics, College of Veterinary Science and Animal Husbandry, AAU,
Anand.

2.2 EXPERIMENTAL PROTOCOL
2.2.1 Selection of the bBuffalo hHeifer

A total of 40 Anestrous buffalo heifers with efanthe average body condition score
between 3 to 5 with the_a history of anestrous were selected from villages of
Banaskantha milk-shed areas of Gujarat. The buffalo heifers were screened gynaeco-
clinically for their reproductive status. Detailed history and rectal palpation findings
were recorded. The anestrous buffalo heifers having small, smooth, inactive ovaries
with normal genitalia and no palpable [CL on either ovary, relaxed uterine horn was

selected for study. The reproduction status of their buffalo heifers were—wasre-
examined after 10 days fertoconformatiento the condition.
2.2.2 Grouping of bBuffaloHheifers.
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All the 40 buffalo heifers were randomly divided #—intofour groups as
follewfollows.
2.2.2.1 Group-I (HeatSynch Protocol, n=10).

The Selected buffalo heifers of this group were administered with rtramaseular
Intramuscularlnjection (Inj.)- of 10 pg of GnRH analegue-analogi.e. Buserelin Acetate 10
Mg (Receptal , @ 2.5 ml, Intervet India Pvt Ltd, New delhi) on day O, followed by Inj. of
500 pg PGF,a analogue i.e. Cloprostenol sodium (Estrumate, @ 2 ml, Intervet India Pvt
Ltd) and estradiol benzoate 1 mg I/M (Sigma, USA) on days 7 and 8, respectively, and
were—fixfixed time artificial inseminated(FTAI) twice at 48 and 60 hrs post-Estradiol
injection.
2.2.2.2 Group-ll (Ovsynch Protocol, n=10):

The selected buffalo heifers of this group were administered with Intramascular Inj.
of 10 pg of Buserelin acetate on day 0, Inj. of 500 pg Cloprostenol sodium, on day 7
and second Inj. of 10 ug of Buserelin acetate on day 9 followed by fix time artificial
insemination—inseminationtwice at 12 and 24 hrs later.
2.2.2.3 Group-lll (Double Synch Protocol, n=10):

The buffalo heifers of this group were administered with Inj. of 500 pg Cloprostenol
sodium on -3 day (3 days before the first injection of GnRH), I/M followed Inj. of 10
HgBuserelin acetate on day 0, Inj. of 500 pg Cloprostenol sodium on 7" day and second
Inj. of 10 pgBuserelin acetateon 9™ day, the buffalo heifers were fix time artificial
inseminate twice at 12 and 24 hrs later following the second injection of buserelin
acetate.
2.2.2.4 Group-IV (Anoestrus control, n=10):

The selected buffalo heifers of this group were injected with normal saline 5 ml, i.m
on days 0, 7 and 9 and were observed for onset of natural estrus, and artificial
insemination was performed on detection of estrus. The group served as an untreated
control.
2.3ESTRUS INDUCTIONAND ESTRUS INTENSITY

The buffalo heifers were closely observed for the exhibition of estrus symptoms
at the time of fix-fixedtime insemination. The intensity of irduee-inducedestrus was
recorded based on the expressions of estrus symptoms. Estrus symptoms of group IV
were recorded at the spontaneous estrus. The estrus intensity of selected buffalo
heifers were—wasmonitored en—the—basis—efbased on their behavior changes i.e.
bellowing, excitement, efffeedoff-feed, estrus mucus discharge as well as edema,
erythema, and wetness of the vulva.
2AFERTILITY RESPONSE

The buffalo heifers which did not show signs of estrus following the treatment
were examined per—rectally for pregnancy diagnosis on 66" —day60th-daypest
inseminationinsemination post-insemination to confirm the pregnancy. The buffalo
heifers whieh-thatdid not conceive at the fixed time insemination were re-inseminated
up to two subsequent estrus cycles. The conception rate up to 3™ insemination was
recorded.

2.5 STATISTICAL ANALYSIS OF DATA
The data collected were suitably tabulated and analyzed following standard
statistical method shown by Steel and Torrie (1981).



3 RESULTS AND DISCUSSION
3.1 INDUCTION AND INTENSITY OF ESTRUS

When the records of all 40 buffalo heifers were pooled it was
observed that 75 per cent (30/40 buffalo heifer) heifers showed induction
of estrus. The induction of estrus along with the intensity in respect to the
expression of estrus signs like bellowing, excitement, off feed, estrus
mucus discharge and edema, erythema and wetness of vulva were
recorded. The details of observation (Induction of estrus (%)) are depicted in
figure 1.
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Fig. 1: Induction of estrus (%) in the buffalo heifers treated with different
treatment and control group.

The recorded estrus intensity at the time of artificial Insemination in
Group-l (HeatSynch Protocol) was 90 per—eentpercent (9/10) induction of
estrus with excitement (55.55%), estrus mucus discharge (EMD) (100%),
edema, erythema and wetness of vulva (88.88%). The finding
findings(bellowing, excitement, mucus discharge and swollen) of the
present study are similar of Mohan et al. (2009) in buffaloes following
Heatsynch protocol.

Group-HGroup 11(Ovsynch Protocol) express—expresses80per cent
(8/10) induction of estrus with excitement (87.50 %), bellowing (11.1 %),
estrus mucus discharge (100%) and edema, erythema, and wetness of
vulva (100%). Atanasov et al. (2011) observed mucus discharge in
buffaloes at the time of Al following Ovsynch protocol. SimHar
SimilarlyMalik et al. (2011) and Yotov et al. (2012) also observed 40 and
66.7 percentpercent anestrous buffaloes showing estrus mucus discharge
following Ovsynch protocol.

In Group-Ill (Double Synch Protocol) estrus induction was 80per cent
(8/10) with excitement (75%), estrus mucus discharge (100%), and
edema, erythema, and wetness of the vulva (100%). Hoque et al. (2014)

observed diverse intensity—intensitiesof estrus signs in Ovsyneh



treatedOvsynch-treated water buffaloes. They observed Bellowing,
Frequent urination, swelling of the vulva, and pirk—celoredpink-colored
vestibule along with uterine tone at time of insemination in all the
buffaloes at induce estrus with different protocols like modified Ovsynch
and Double-ovsynch.

Whereas in group-HVgroup IV (control anestrous buffalo heifer) 50
per cent (5/10) heifer showing—showedestrus at different time
tatervalintervals. i.e 20 days (2 buffalo heifer),35 days (1 buffalo heifer),
and 55 days (2 buffalo heifer) post last injection of NS(Normal saline) with
expressions of excitement(100%), bellowing (60%), estrus mucus
discharge(100%) and edema, erythema, and wetness of vulva (100%).

In Heatsynch protocol total of 90 per—centpercent (9/10) of buffalo
heifer-heifersshowed estrus symptoms at the time of insemination. SimHar
A similarresult was recorded by Buhechaet al. (2016) in
anestruesanestrusanestrusbuffaloes. However, 100 pereentpercent estrus
was recorded following heatsynch protocol in buffalo by Ali et al. (2012)
and Mohan et al. (2014). Kandiel et al. (2012) also reported 100 per
centpercent estrus induction byHeatsynch protocol in buffalo heifers.

In Ovsynch protocol total of 80 per—eentpercent (8/10) of buffalo
heifers showed estrus induction at the time of insemination. SiwHar—A
similarresult was recorded by Jabeen et al. (2012), Savalia et al. (2014),
and Buhechaet al. (2016) in anoestrus buffaloes. Lower estrus response
was observed by Kandiel et al. (2012), Kalwar et al. (2015), and Wagas et
al. (2016) in buffaloes. However, 89 pereentpercent estrus was recorded
following Ovsynch protocol in buffalo by Neglia et al. (2003) and Paterset
al. (2003). The 100 per—eentpercent estrus induction was recorded
following Ovsynch protocol in buffalo by Atanasov et al. (2011) and
Nakraniet al. (2014). Paul and Prakash, (2005) reported 90 per
centpercent estrus synchronization in buffalo following Ovsynch protocol.

In Doublesynch protocol total of 80 per—centpercent (8/10) buffalo
heifer showed estrus symptoms at the time of insemination. Similar
results were recorded by Ozturk et al. (2010) in dairy eewcows. However,
100 per—centpercent estrus was recorded following doublesynch protocol
in buffalo by Mirmahmoudi and Prakash, (2012).

In the control group total of 50 percentpercent (5/10) buffalo heifer
showed estrus symptoms at different time itervalintervalswithin 90 days.
Lower estrus response was observed by Parmar et al. (2012), Nakraniet
al. (2014), and Buhechaet al. (2016) in anestrous buffaloes.

In Fthis study maximum estrus induction was obtained in the
Heatsynch group followed by Ovsynch and Doublesynch group. The higher
success rate in Buffalo heifer observed in Heatsynch group using
estradiol benzoate could be due to the higher sensitivity of buffalo heifer
to this treatment.

3.2 FERTILITY RESPONSE



The buffalo heifers of the treatment group were inseminated at fix
fixedtime and the control group was inseminated at spontaneous estrus by
the semen of a buffalo bull. The buffalo heifers which—thatfailed to
conceive at 1°' insemination were re-insemination for two subsequent
estrus. Fertility-The fertilityresponse of buffalo heifer shoewed-is shownin
table 1 and figure 2.

Table 1: Fertility response of buffalo heifers following different
treatments.

Group Conception/service Overal | Per
15 2" 3m I cent
(%)
Group-I (n=10) 1(10.00%) |2(22.22%) |- 3/10 30.00
Group-HGroup Il 2 2 1 (16.66%) |5/10 50.00
(n=10) (20.00%) (25.00%)
Group-IIl (n=10) 2(20.00%) |1(12.50%) |1(14.28%) |4/10 40.00
Group-NVGroup IV | 1(10.00%) | 2(22.22%) | - 3/10 30.00
(n=10)
The recorded overall Fertility response of group-I, II, Ill, and IV was
30.00, 50.00, 40.00, and 30.00 per—centpercent, respectively. The 1%
insemination conception rate of group I, II, 111&IV was 10.00, 20.00, 20.00

and 10.00 per——eentpercent, respectively. Whereas the similar fingers for
2"? insemination conception rate was-were22.22, 25.00, 12.50, and 22.22
per—centpercent, respectively. Following the third insemination recorded
conception rate was 0, 16.66, 14.28, and 0 per<centpercent, respectively
in group I, II, 11, and IV.
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Fig. 2: Fertility rate (%) in buffalo heifers treated with hormonal protocol and
control group.

In this study 30 per—eentpercentFfertility response was achieved by
using the Heatsynch protocol in anestrous buffalo heifers. Simiar—A




similarconception rate was obtained by Mohan et al. (2009) using the
Heatsynch protocol during the summer and winter seasen—seasonsin
anestrous buffaloes. Almest—An almostsimilar conception rate was
obtained by Buhechaet al. (2016) in buffaloes using the Heatsynch
protocol.

Fertility response obtained was 50 per—centpercent following
Ovsynch protocol in anestrous buffalo heifers. Similar results were
obtained by Berber et al. (2002), and Naikooet al. (2010) in
buffalo.However, contrary to the findings lower conception rate was
recorded in post-partum anestrous buffaloes (Atanasov et al., 2011 and
Buhechaet al., 2016). The higher conception rate following Ovsynch
protocol was recorded by Kandiel et al. (2012), Nakraniet al. (2014), and
Savalia et al. (2014) in anestrous buffaloes.

In Doublesynch protocol obtained Fertility response was 40 per
centpercent in anestrous buffalo heifers.Higher—A higherconception rate
was obtained by Mirmahmoudi and Prakash, (2012) in anestrous
buffaloes. Ozturk et al. (2010) reported 72 per—centpercent conception
rate in an anestrous dairy cow following the Doublesynch protocol.

In the control group, overall Ffertility response was 30 per
centpercent in anestrous buffalo heifers. Contrary to the present study
higher conception rate (Nakraniet al., 2014 andBuhechaet al., 2016) in
anestrous buffaloes and a Llower conception rate (10.00%) in buffaloes
(Yotov et al., 2012) was observed.

CONCLUSIONS

According to the study's findings, true anoestrus buffalo heifers can
be successfully induced to undergo estrus using the Heatsynch, Ovsynch,
and Doublesynch methodology. The most noticeable symptoms of induced
estrus in buffalo heifers were erythema, edeemaedema, the wetness of
the vulva, and estrus mucus secretion. In buffalo heifers, comparatively
improved fertility response can be obtained by using the Ovsynch protocol
followed by Doublesynch, and Heatsynch protocols.

REFERENCES

Ali, R.; Shukla, S.P. and Nema, S.P. (2012). Hormonal induction of ovarian cyclicity and
conception rate in postpartum anoestrus buffaloes. Indian Journal of Field
veterinarian.7(4): 44-46.

Atanasov, A.; Yotov, S.; Antonov, A. and Kolev, P.(2011). Induction of oestrus and
conception rates in Bulgarian Murrah buffaloes after fixed-time artificial
insemination (A Preliminary Study). Bulgarian Journal of Veterinary Medicine.
14(3): 165-170.



Baruselli, P. S. (2001). Control of follicular development applied to reproduction
biotechnologies in buffalo, p. 128-146. In Proceedings of the “I: Congresso
Nazionale Sull’Allevamento Del Bufalo”, Eboli, Italy.

Berber, R. C. A.; E. H. Madureira, and P. S. Baruselli. (2002). Comparison of two
ovsynch protocols (GnRH vs. LH) for fixed timed insemination in buffalo (Bubalus
bubalis). Theriogenology. 57:1421-1430.

Effect of Various Ovulation Synchronization Protocols on Estrus Response,
Conception Rate and Blood Biochemical Profile in Anoestrus Buffaloes.
International Journal of Advanced Veterinary Science and Technology.5 (1): 232-
238.

Hoque, M. N.; Talukder, A. K,; Akter, M. and Shamsuddin, M. (2014). Evaluation of
ovsynch protocols for time artificial insemination in water buffaloes in
Bangladesh. Turkish Journal of Veterinary and Animal Science.38:418-424.

Jabeen, S.; Anwar, M.; Andrabi, S. M. H.; Mehmood, A.; Murtaza, S. and Shahab, M.
(2012). Determination of Ovsynch Efficiency for Oestrus Synchronization by
Plasma LH and P4 Levels in Nili Ravi Buffalo during Peak and Low Breeding
Seasons. Pakistan Veterinary Journal. 33 (2): 221-224.

Kalwar, Q.; Memonl, 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 & animal research.2(3): 362-365.

Kandiel, M. M. M.; Basssuoni, L. A.; Sosa, G. A.; Abou Ahmed, M. M. and Ghallab, A.
M. (2012). Comparative Efficacy of Ovsych and Heatsynch protocols Assessed
by transrectal Ultasonography and serum progesteronein Egyptian buffalo
heifers. Theriogenology. 2(3):178-183.

Malik, R. K.; Singh, P.; Singh, L. J.; Sharma, R. K.; Phulia, S. K.; Tuli and Chandolia, R.
K. (2011). Ovarian response and fertility of ovsynch-treated post-partum anestrus
murrah buffaloes. Buffalo Bulletin. 30(4): 272-276.

Mirmahmoudi, R. and Prakash, B.S.(2012). The endocrine changes, the timing of
ovulation and the efficacy of the Doublesynch protocol in the Murrah buffalo
(Bubalus bubalis). General and Comparative Endocrinology. 177: 153—-159

Mohan, K.; Nitu and Prakash, B. S.(2014). Evaluation of the Heatsynch protocol in
murrah buffaloes (Bubalus bubalis) during hot summer season. Journal of animal
research.4(2):241-246.

Mohan, K.; Sarkar, M. and Prakash, B. S. (2009). Efficiency of Heatsynch Protocol in
Estrous Synchronization, Ovulation and Conception of Dairy Buffaloes (Bubalus
bubalis). Asian-Australian Journal of Animal Science. 22(6): 774-780.

[

Comment [A3]: Inconsistent font types
throughout the write-up




Naikoo, M.; Patel, D.M.; Sarvaiya, N.P. and Killader, A. (2010). Estrous synchronization
in postpartum anestrous mehsana buffaloes using different hormone protocols.
Indian Journal of Field Veterinarian. 6(2): 1-4.

Nakarani, B. B.; Panchal, M. T.; Dhami, A. J.; Hadiya, K. K.; Patel, J. A. and Gosali, R.
K. (2014). Effect of control breeding techniques on fertility and plasma profile of
biochemical and mineral constituent in anestrous buffaloes.1(4B); 299-304.

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. 60:125-133.

Ozturk, O. A.; Cirit, U.; Baran, A. and Ak. K. (2010). Is Doublesynch protocol a new
alternative for timed artificial insemination in anestrous dairy cows.
Theriogenology. 73: 568-576.

Parmar, K. H.; Shah, R. G.; Tank, P. H. and Dhami, A. J. (2012). Effect of hormonal and
non-hormonal treatment on reproductive efficiency and plasma progesterone,
bio-chemical and macro-minerals profile in postpartum anoestrus buffaloes.
Indian Journal of Field Veterinarian.8(2): 48-54.

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: 1049-1060.

Peters, M. W. and Pursley, J. R.(2003). Timing of final GnRH of Ovsynch protocol
affects ovulatory follicle size, subsequent luteal function and fertility in dairy
cows. Theriogenology.60:1197-1204.

Presicce, G. A.; Senatore, E. M.; Bella, A.; De Santis, G.; Barile, V. L.; De Mauro, G. J;;
Terzano, G. M.; Stecco, R. and Parmeggiani, A.(2004). Ovarian follicular
dynamics and hormonal profiles in heifers and mixed-parity Mediterranean Italian
buffaloes (Bubalus bubalis) following an estrus synchronization protocol.
Theriogenology.61: 1343-1355.

Savalia, K. K.; Dhami, A. J.; Hadiya, K. K.; Patel, K. R. and Sarvaiya, N.P. (2014).
Influence of controlled breeding techniques on fertility and plasma progesterone,
protein and cholesterol profile in true anoestrus and repeat breeding buffaloes.
Veterinary World. 7 (9): 727-732

Sethi, R. K.; Singh, K. P.; Balhara, A. K. and Sunesh. (2014). Home. Available at
http://www.buffalopedia.cirb.res.in/

Sinha, B. P.; Sinha, S. N. and Singh, B. (1987). Incidence of anestrus in crossbred
cattle in field and farm conditions. Livestock Advisor.12(32):43-48.

Steel, R. G. D. and Torrie, J. H. (1981). Principles and Procedures of Statistics, A
Biometric Approach. 2nd Edn. Mc Graw Hill, Int. Book Agency, Singapore.



Tanwar, P. S.; Rakha, N. K. and Phogat, J. B. (2003). Challenges in buffalo infertility.
Intaspolivet. 4 (2): 121-27.

Thakor, D. and Patel, D. (2013). Incidence of infertility problems in cattle and buffaloes .
dairy cattle. http://en.engormix.com.

Wagas, M.; Mehmood, M. U.; Shahzad, Q.; Kausar, R.; Sattar, A. and Naseer, Z.
(2016). Comparative efficacy of G6G and Ovsynch protocols onsynchronization
and pregnancy rate in Nili—-Ravi buffalo. Animal reproduction science.166: 9-14.

Yotov, S.; Atanasov, A. and llieva, Y. (2012). Therapy of ovarian inactivity in postpartum
Bulgarian Murrah buffaloes by PRID and Ovsynch estrus synchronization
protocols. Asian Pacific Journal of Reproduction.1(4): 293-299.



