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« buffalo cows, total of 40 cycli ; n, on day 0, 11 or 13 post-mating, on pregnancy rate of repeat
g i yelic Egyptian b.Uffalo cows _(4-7 years and 400-500 kg wgigl%t) we)ll'c im. injeEted
r}dleat (within 72 h) were naturally mated and allotted randomly to
:‘;Slz groups were im. injected with 2.5 ml GnRH on day 0 (G1), 11
; : was control inject i i
collected from Jutgular \;em Oﬁl day 0,3, 53 7,9,11,13,15, 17,19, 21, ZSJ angdZ;V (l)t;l eiiursr.ﬂPsrzlglE;?;?:sSdailzgrllz;vge;ﬁ
day 25 post;mi(i);ngf ot eac ammal. using ultrasound examination. Results showed that serum Ps concentration
increased (B 01' )S ollowing GnRH 1I}Jection up to day 13, 17 and 25 post-mating in G1, G2 and G3 as compared to
G4, respectively. Serum P4 was the highest (P<0.05) in G3 from day 17 to 25 post-mating, being different (P<0.05)
from G_"" but did not differ than t.hat in G1 and G2. Pregnancy rate was 70, 70, 80 and 50°’A: in G1, G2, G3 and G4,
pespectively (P<0.05). Concentration of P4 was higher (P<0.05) in pregnant than in non-pregnant buffaloes as overall
mean for all groups or within each experimental group, being the highest in G3.
Therefore this study may conclude that injection of GnRH analogue (2.5 ml Receptal/animal) on day 13 post-mating
improved serum progesterone concentration and pregnancy rate of repeat breeder buffalo cows as compared to those

, our roups (10 in each). Animals in the 15t Qnd
(G2) and 13 (G3) of estrus onset, respectively,

injected on day 0 or 11 post-mating.

Keywords: Buffalo, repeat breeder, GnRH, estrous, luteal phase, progesterone, pregnancy.

Introduction

Reproductive efficiency is the primary factor
affecting productivity which is hampered in buffalo
cows by inherent late maturity, poor estrous
expression, distinct seasonal reproductive pattern
and prolonged calving intervals (Singh et al. 2000).
Repeat breeding in dairy cows is associated with
estrus detection error, endocrine dysfunctions,
ovulation defects, uterine infection, gamete quality,
etc., and therefore, poor fertilization rate and/or
| early embryonic death (Patel, et al., 2014).

'Early embryonic mortality (EM) is one of a major
‘economic loss to dairy producers. In bovine,
approximately 25% of embryos are lost in the first 3
‘weeks of life (Peters, 1996) of which the greatest
proportion seems to occur between 14 and 17- days
after ovulation (Sreenan et al., 2000). Majority of
"EM in cattle occurs during pre-implantation stage,
i.e. during the first 20 days of pregnancy, when 75-
80% of fertilized eggs are lost (Bullman and
- Laming, 1978). .

It was mentioned that EM may be, partially,
attributed to a decrease in progesteronc (P4)
' secretion by corpus luteum (CL) during early
pregnancy (Campanile et al., 2005) and c?levated
- concentrations of circulating P4 are required for
- conceptus development in repeat breeding crossbred
| cattle (Savalia et al., 2014). More exposure t0 P4 by
the embryo may increase its chance of secreting
' interferon-t and thus survive (Thatcher et al., 2001).
| Abnormal CL function in early and mid-luteal

phase of estrous cycle results in low P4 production

in peripheral circulation, which may cause early EM

and reducing pregnancy rate (Hommeidaa et al.,

2004). Therefore, further injection of GnRH during

mid-luteal phase after insemination induces

sufficient release of LH and FSH to increase the

lifespan of CL by counteracting luteolysis through
disruption of normal follicular growth and secretion
of estrogen, thereby permitting maternal recognition
of pregnancy to occur (Willard et al. 2003).

Many methods have been tried to increase
conception rate (Beltran and Vasconcelos, 2008)
and to reduce EM (Gaja et al., 2008) by enhancing
endogenous P4 level as lower than the normal rise
and lower total P4 concentration have been reported
in repeat breeder cows. This can be achieved by
inducing the formation of accessory CL, which can
be obtained by GnRH treatment on day 4-6 post-Al
(Kulasekar, et al., 2012), but GnRH effects on
pregnancy rates and plasma P4 profile are
inconsistent. Therefore, use of GnRH or its agonists
to increase conception rates should be based on an
understanding of GnRH-induced biological effects
on the reproductive-endocrine system. This effect
may occur through GnRH-stimulated LH surge,
stimulating P4 production by CL (Gaja et al., 2008).
In buffaloes, treatment with GnRH agonist on day 5
after Al induced ovulation rate of 62% and
increased milk whey P4 in response to
gonadotrophin (Campanile et al., 2007a). Buserelin
or hCG treatment increased P4 level but did not

65

CamScanner


https://v3.camscanner.com/user/download

.74
VMJG Vol. 63 (1)-No. 65-7%

Al
o on day > ‘:fter

cVCl
d increase ! ith
\ buffaloes W

reduce the EM, with injectio
(Campanile et al., 2007b) an |
and reduced EM in Mediterranca
administration on 25 days after ate
al., 2007c). Recently, conception &€ % 5 “aay
. ist administra
improved by GnRH agonis d
13 post-breeding compared .to
probably due to its beneficial el
. ; | function
survival by enhancing lutea
2013). o int
In lactating dairy cattle, 1nj
(buserelin) between days 11 and
Materials and mctho(.ls .
This study was conducted at Amlrlnj iy
Experimental ~ Station, Meh'a € Production
Kaferelsheikh Governorate, Animal rOC ter
Research Institute, Agricultural Rcsearcl? ) efrom’
Ministry of Agriculture during the perto
April 2014 to August 2014.
Animals: 7
A total of 40 cyclic Egyptian buffalo cows (4-
years old and 400-500 kg live body weight) was
used in this study. All experimental animals had.a
history of normal calving, All buffalo cows used in
this study showed previously normal estrous cycle
and had no clinically illness signs detectable. The
examination of reproductive tract of all buffaloes by
rectal palpation and ultrasonography revealed that
the genital tract of all animals were free from any
pathological diseases and disorders. All buffaloes
failed to conceive after more than 3 services per
animal to be considered as repeat breeder buffalo
cows. All animals had mature CLs at the beginning
of the experimental period.
The experimental animals were randomly allocated
to four groups according to the hormonal treatment
(10. animals in each). Through the experimental
period, all experimental animals were kept under
the regular systems of feeding and Management
adopted by Animal l_’roduction Research Institute,
Fresh water was available a] times. Buffajo cows
were housed in semi-open sheds.
Experimental design:

All experimental animals had mature C[L,
animal was injected i.m.
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ntal groups (10 animals in each), Buff,

experime alog

gt o™ and 3™ groups were i.m. injecteq Wity

iole dose of 2.5 ml GnRH analogye (ReceptaL
;Zlgfcl of Intervet International GmbH, Germay,
II;ported by Intervet Egypt. Reg N 2139) oy dayd
Gl), 11 (G2) and 13 (G3) of estr}xs onge,
respectively. Each ml Receptal Contau?ed 4p§
Buserelin acetate. However,_buffalo COWS in the 4
group (G4) were injected with 2.§ mI saline g fy,
time of mating and were considered as contro|
group.

Blood samples:

Blood samples were collected by jugular vep
puncture from all animals of each group on days ),
3,5, 7,9, 11, 13, 15, 17, 19, 21, 22 and 35 «f
mating. Blood samples were collected in sterilized
glass tubes and kept at room temperature, Withinan
hour after collection, samples were centrifuged o
3000 tpm for 15 min, then serum was collected and
transferred into sterilized vials. All serum samples
were stored at -20 °C to for determination of M
concentration in blood serum.
Hormone assay:
nuncassay technique (RIA) W&
determination of serum Pf‘
g ready antibody coated tubes &
ms Laboratories Texas, US
¢ procedure outlined by
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Concentration ygip
(Diagnosis Syste
according o th
Manufactyrer,
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Statistical analysis:

gyatistical anz.ilysis of the obtained data was
erformed using general linear model of SAS
‘: Results and discussion

,arogesterone profile:

of GnRH treatment on

serum P4

7 post-mating.  Serum P,  concentration
significantly (P<0.05) increased following GnRH
injection up to day 13, 17 and 25 post-mating in G1,
G2 and G3 as compared to G4 (control),
respectively (Table 1).

It is of interest to note that serum P4 concentration
pre-GnRH injection was  significantly (P<0.05)
higher in G3 than in G1, but did not differ from that
in Gl treated with GnRH on 0 day post-mating.
Such trend in P4 concentration may be related to

ISSN1110-1423
—_—
(2000). The significant differences among treatment

means were performed using Duncan's i
Range Test (Duncan, 1955). e

Increasing number of pregnant animals in G3 (8 out
of 10 animals) as compared to G4 (5 out of 10
animals). In addition, serum P4 from day 17 up to
25 post-mating was the highest in G3, being
significantly (P<0.05) different from G4 (control),
but did not differ significantly than that in G1 and
G2. However, the differences in P4 concentration
during the same period among both G1 and G2 and
control (G4) were not significant (Table 1).

These results indicated elevated P4 concentration
following GnRH injection in each treatment group,
but GnRH injection resulted in the best results up to
25 day post-mating,

Table 1: Progesterone (P,) concentration (ng/ml) in blood serum of buffalo cows in the experimental groups.

Post-mating day G1(0) Day ofC(}anR(}]I]t)r catment G3 (13) G4 (Control) Significance
0 0.597+0.056 0.55120.050 0.572+0.056 0.515+0.048 NS
3 1.346+0.067° 0.801+0.076° 0.827+0.081° 0.771£0.047° *
5 2.133+0.139° 1.679+0,117° 2.179+0.148° 1,272+0.068° *
7 3.420+0.192° 2.865+0.174° 3.659+0.139° 2.852+0.144° *
9 4.278+0.215" 3.708+0.259" 4,201+0,278? 3.226+0.242° *
11 4.215+0.153% 4.050+0.165% 3.8570.190® 3.509+0.265° *
13 4.385+0.168° 4,783+0,135° 4.287+0.259® 3.659+0.311° *
15 4.469+0.387° 5.541+0.137° 5.285+0.240° 4.408+0.210° *
17 4.959+0.547 5.137+0.408 5.633+0.432 4.4580.469 NS
19 4.477+0.537° 5.188+0.545% 6.147+0.464° 4.318:t0.486: *
2] 4,757+0.706™ 4.140+0.774% 6.101:0.886° 3.531&0.913b *
23 4.649+0.937% 4.317+0.855% 6.463+0.973 3.626ﬂ:0.869b :
25 4.088+0.797 5.209+0.761® 6.287+0.844° 3.355+0.726

Not significant. * Significant at P<0.05.

Results showed insignificant differences in serum
4 on day of estrus, being <0.5 ng/ml in all groups,
thich may indicate incidence of estrus and
Wulation as well as complete regression of al'l CLs
tescnted at the beginning of treatment in all
BXperimental groups. It is well knowg that all
himals used in this study were treated with PGF2a
0 induce estrus/ovulation of treated buffalo COWS.
, y authors reported similar findings on Egyptle;n
iffalo cows (El-Moghazy et al., 2006) and buffalo
ifers (Aboul-Ela et al., 2006). Also, there is 2
markable increase in P4 concentration 1 treated
0ups up to 25 days post-mating as a result of CL
fmation of pregnancy, while marked reduct!on
3S observed in G4 (control) after day 19 of n{atlrxlg
e t0 increasing number of non-pregnant animais
Lthe end of luteal phase).

67

b and e nrans denoted within the same row with different superscripts are significantly different at P<0.05. NS:

The present results are in agreement with Attoo et
al. (2013), who showed significant (P<0.05)
differences in serum P4 levels in buffaloes treated
with GnRH on day 5 (1.78 ng/ml), day 13. (4.5_1
ng/ml), and day 18 (6.55 ng/ml) post-mating in
comparison with control group on _the same days
(1.39, 3.77 and 5.11 ng/ml, respectively).Also, the
increase in P4 concentration as affected !by.GnRH
injection was noted in dairy heifers (Karimi et al,,
2007), in Indian buffaloes (Mandal et al., 2009) and
Egyptian buffalo heifers (Abo-Farw et .al., ?016).

The noted elevation of P4 concentration in GnRH
treated animals may be due to t'hat injection of
GnRH stimulates the transfonnat19n of follicular
cells to luteal cells, which was .requ1red at least 2 to
3 days for optimum P4 production (Stevenson et‘al.,
1993). Treatment of GnRH at estrus may potentiate
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P4 secretion,

Pregnancy ratce:
Pregnancy rate of gbuﬂ‘alo cows Wwas affg:itgg
significantly (P<0.05) by GnRH trgatment, 7
the highest in G3 (80%), moderate 1In G'l an e
(70%) and the lowest in G4 (50%). Tl‘.'s ﬁn E
indicated a beneficial effect of GnRH lﬂjecu(,m (:)f
days 0, 11 and 13 post-mating on pregnancy rate

ISSN 111()-1423

e

—-—"'/

ration. Failure or delay of oy
conce’“ nted and conception rate mighy
p pr}:Vdeinistered at insemination, org
g (he present results, Pregnancy py e
“.”th'ﬁcantly improved in Egyptian bufp,) i
signi Earw et al., 2016) and Indian bUffa]oeS( Mfen,
(AblO' 2013) when animals were treateq ;- Al
ztnac;ay of estrus as compared to copgy Ny

on. ?}lion mi
lnCreaSeghl
ace

et al. (2009) reported an improvey. o
M:;:::lcy rate of buffaloes treated wity, G nt
pr o

us ared to co
day of estrus as com;/)\ i ntro| @87 ;
75.0%). Furthermore, An improvement op "

i, . . . Out
. s >
repeat breeder buffalo cows, but GnRII anCCU(();:e 33% in conception rate Tvas re((:jorc'ied in buﬂ“alOES
on day 13 of synchronized estrous cycle was mthat treated with QnRH analogue during dayg 1y
effective on improving CR as compared to after insemination.
injected at the time of estrus and day 11, . l
It is worthy noting that pregnancy rate l{1heagl;
. . R t
experimental group is in association Wi . tal groups.
) s in the experimental groups.
Table 2: Pregnancy rate (%) of buffalo cows 1 DT\y_on-G'nEH—trcatment G3 (13) G4 (Control |
Post-mating day G1(0) G2iﬂ) - 1(0 \101
Number of animals 10 ]..0 8 5~
Prepnant animals 7 3/ 2 5
Non pregnant animals 3 5 80° c !
Pregnancy rate (%) 70° 0 N '

In

cattle, Iftikhar et al. (2009) observed
improvement in pregnancy rate (37.5 vs. 68.75%)
When GnRH  was injected at the time of

insemination. Karimi et al. (2007) showed 10%
improvement in conception rate (70% vs, 80%)
when GnRH was administered to dairy heifers on
day of estrus. Rangnekar et al. (2002) repoited
pregnancy ratc of 70% in repeat breeder Holstein-
Friesian cows administrated with GnRH. The
improvement in pregnancy rate of buffalo cows
treated with GnRH on day of estrus observed in our
study may possibly be related to better synchrony of
preovulatory LI surge and ovulation (Tanabe et al.,
1994; Yoshioka et al. 2001), due to its beneficial
effect on embryo survival by enhancing luteal
function (Attoo et al., 2013), or by stimulating {he
transformation of follicular cells to luteal cells
which was required at least 2 to 3 days for optimun;
P4 production (Stevenson et al, 1993). GnRH 4t
estrus may potentiate conversion of small lutea}
cells to large luteal cells resulting into development
of large sized functional CL required for emp '0
survival through enhanced P4 secretion (Am,oryet
al,, 2013).

Concerning the effect of time of GnRH

Abo-Farw et al. (2016) in Egyptian l&llflfe:lrsaltg}g =
Attoo et al. (2013) in Indjan buffaloes found lﬁrs
pregnancy rate  significantly a

improved
animals were treated with GnRYy O‘f 13 da When
mating as compared to those treated on Y post-

post-mating. Also, Mandsl et al. (2004) g, &
an

“***7%Means denoted within the same row with different superscripts are significantly different at P<0,(3,

68

improvement in the conception rate of buffaloes
(75% vs. 45%) treated with GnRH on day 12 of
estrous cycle compared to control at fiy
insemination.
Poor fertilization rate and/or early embryonic
mortality are considered as major factors affecting
pregnancy rate of dairy cows (Patel, et al, 2014),
This may be due to marked reduction in P4
concentration produced from CL during the 19 three
weeks post-mating (Campanile et al., 2005). In ow
study, repeat breeder buffalo cows may have CL
dysfunction and low P4 level and consequently may
cause carly embryonic death, reflecting low
pregnancy rate (Hommeidaa et al., 2004). Further
treatment of repeat breeder buffalo cows Wil
GnRH during mid-luteal phase (on 11 or 13 d&f
Post-mating) in the present study may increes
concentrations of circulating P4 required fo
Pregnancy maintenance (Savalia et al., 2014). A%
Gn 1 Injection during mid-luteal phase may ean
sufficient release of LH and FSH to increase the ife
span of CL by counteracting luteolysis thTO‘fon
disruption of normal follicular growth and secre! b
of estrogen, ther eby permitting maternal recognit®
Oof pregmancy to occur (Willard et al. 2003). Gkl
n t!lej other hand, other studies reported that of
administratiop failed to exhibit a positive impact ®
Pregnancy rate of beef cattle (Perry and P

2009), couws rep®
, And 85) of
reeder cow( crson and Malmo, 19 1988)- A

S (Youn wanson, 0
reason fOl“ n g and S he duef

On-impact op fertility could
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, nRH-iﬂduced ovulation

. mature follicles that had 3
)

regnancy rates and lead to

P late emb oni
cyrvival (Busch et al., 2008; Lynch e al.zml(;:)/fetal

file in pre
progesterone pro pregnant and nop.
buffalo cows: Pregnant

nverall mean of P4 concentration for all

of P_hysiologica“y
Negative impact on

ino ti L ou
all sampling times was significantly (p<0%T ps for

_ 5) hi
i pregnant than in 1on-pregnant bl).lff;%](;l:;
(433£0.093 vs. 2.29%0.108 ng/m), being almost

P4 (ng/ml)

o Prergm'mitr

m Non-p;'ebnant

a and b: Significant differences between pregnant and non-pregnant animals at
P<0.05.
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hl_ghf:r N pregnant than in nop
\Svnhm each group (Fig. 1).
toe\l/;:;ralrauthors reported that animals were regarded
o >[11 ggnant When the P4 concentration in serum
(E]-]\Zo' hng/ml on day 24 post-mating in buffaloes
e ghazy, 2003) and cows (Yildiz et al., 2009).

esults 1ll}lstrated In Fig. 1 revealed also that P4
concentration of pregnant animals was higher in
treated groups than in control, being the highest in
G3 treated with GnRH on 13 day post-mating.

-pregnant animals

in all groups and within each group.

In consistent with the present results, it was
reported significant increase in P4 from day 8 to
day 22 when GnRH was given on day of estrus in
puffaloes (Mandal et al., 2009) and repeat breeder
ows (Selvaraj and Kumar, 2001). In addition,
many authors showed that injection of GnRH on
days 11 to 14 after Al in lactating cows increased
serum P4 level (Tefera et al., 2001; Howard et al,,
2006). The increased P4 concentration in GnRH
reated cows could be explained by firstly that the
5nRH induces an additional LH surge to enhance
active luetinization of granulose and theca _cells to
ensure adequate production of P4 in developing (}L.
Secondly, GnRH may have acted on the developing
CL to promote the conversion of small luteal cells
0 large luteal cells, which are responsible for about
5% of basal progesterone secretion at luteal phase
(Niswender et al. 1985). Administration of GnRH at
Bstrus may induce the release of both LH and FSH
D buffaloes which cause maturation of ovarian
ollicles and ovulation. This might also act zy
fhancing or altering theca lutein cells in the

69

Fig. 1: Overall mean of P4 concentration (ng/ml) in blood serum of pregnant and non-pregnant buffalo cows

preovulatory and postovulatory follicles or on
developing CL to promote conversion of small
lutein cells into large lutein cells, resulting into
development of large sized functional CL,
enhancing P4 secretion required for embryo
survival (Aboul-Ela et al., 1985). Administration of
GnRH during any stage of the estrous cycle leads to
an LH surge (Campanile et al. 2008; Yildiz et al.
2009). Moreover, GnRH treatment may be utilized
in order to induce the formation of an accessory CL
and hence, to increase P4 levels, which are critical
for maintaining the pregnancy (Campanile et al.,
2007).

Concerning the overall mean of P4 concentration
throughout sampling days, the significant (P<0.05)
superiority of pregnant animals appeared from 19
up to 25 day post-mating up to (Fig. 2). }n the
present study, overall mean of P4 concentration on
23 and 25 day post-mating was 0.785+0.158 and
1.3144+0.123 ng/ml in non-pregnant versus
6.679+0.218 and 6.381+0.247 ng/ml in pregnant
buffaloes.
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results illustrated in Fig. 3 revealed that P4
concentration in blood serum of buffalo cows was
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Fig. 3: Concentration (ng/ml) of P4 in pregnant and non-pregnant buffalo cows in each experimental
roup throughout different sampling days.
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