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Abstract

Background Difference in breed, nutrition status and climate in which animals are managed result in differences
in response to reproductive hormones. Fertility rate to artificial insemination is very low in Ethiopian Boran and
Boran*Holstein crosses. This partly maybe due to adopting estrus and/or ovulation synchronization developed

for temperate taurine cattle. Experimental study was conducted to evaluate ovarian response to combinations

of Gonadotrophin-Realizing Hormone agonist (gonadorelin) and ProstaglandinF2a (PGF2a) with or without
progesterone (Controlled Internal Drug Release/CIDR), and conception rate to timed Al. Postpartum native Ethiopian
Boran (n=60) and Boran*Holstein cross (n=66) cows were randomly assigned to four treatment groups as Ovsynch
(gonadorelin on day of start, PGF2a seven days later, 2nd gonadorelin at 48 h of PGF2a and insemination at 19 h

of the 2nd gonadorelin); CIDR 4+ Ovsynch (same as Ovsynch but CIDR device was inserted into vagina for 7 days);
Cosynch (same as Ovsynch but insemination was made at the 2nd gonadorelin) and CIDR +Cosynch (same as
Cosynch but CIDR was inserted for 7 days).

Result There was no difference (P> 0.05) in ovulation rate to day 9 gonadorelin (88.33% in Boran; 78.79% in
Boran*Holstein) and interval from day 9 gonadorelin to ovulation (36.5+1.13 hin Boran and 36.057+1.11 hin
Boran*Holstein). Dominant follicle immediate to ovulation (14.95+0.19 mm Vs 19.12+0.49 mm) and corpus luteum
size (16.31+£0.33 mm Vs 20.28 +0.43 mm ) respectively were smaller (P <0.05) in Boran than Boran*Holstein. Plasma
progesterone concentration at PGF2a was higher (P <0.05) in Boran (11.91+0.74ng/mL) than Boran*Holstein
(6.13+0.27ng/mL) but luteolysis rate was lower (P <0.05) in Boran (87.9%) than Boran-Holstein (96.9%). Cows with
CIDR had higher conception rate than cows without CIDR (72.00% Vs 39.02% in Boran*Holstein and 74.07%, Vs 51.52%
in Boran respectively). Insemination at 19 h of gonadorelin administration resulted in higher conception rate (78.6%
for Boran; 71.43% for Boran*Holstein) than insemination at gonadorelin (69.29% for Boran; 66.67% for Boran*Holstein).
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Conclusion Boran cows have smaller preovulatory follicles, smaller corpus luteum, large amount of progesterone
and lower rate of luteolysis to PGF2a compared to Boran*Holstein. The CL of Boran cattle seems les reactive to PGF2a
than Boran*Holstein CL. CIDR significantly improved conception rate in Boran and Boran*Holstein cows.
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Introduction

Boran cattle are the dominant cattle breed, most popular
as beef breed in eastern African countries such as Ethio-
pia, Kenya, Tanzenia, Uganda and Zambia. The Ethiopian
Boran, a dual purpose breed, is one of the cattle breeds
widely used in Ethiopia. The breed is well adapted to arid
and semi-arid tropical conditions, is tolerant to many of
prevailing diseases [1]. In Ethiopia Boran cows are used
for crossbreeding with Holstein semen to produce cross-
bred heifers for milk production.

Fertility rate to estrus synchronization and Al are low
in zebu and zebu*Holstein crosses in Ethiopia. This partly
maybe due to adopting estrus and/or ovulation synchro-
nization developed for temperate taurine cattle. In zebu
cattle estrus is short, most estrus are manifested during
night, most mountings are not accepted and some ani-
mals are characterized by few mounts and these traits
make it difficult for traditional estrus detection. Many
ovulation synchronization protocols have been tested
and found effective; however, nearly all of them were
developed for Bos taurus cattle reared in either tem-
perate or humid tropical climate. Almost all reports on
ovarian physiology and response of Bos indicus to repro-
ductive hormone treatments were from Brahman, Nelore
and Gir breeds [13-16, 19, 20]. However, ovarian physi-
ology and response to reproductive hormone treatment
vary depending on breed, nutritional status and climatic
region in which animals are managed.

Pursley et al.[2] developed effective ovulation synchro-
nization protocol that uses administration of GnRH fol-
lowed 7 day later with PGF2a, GnRH 48 h after PGF2«a
and insemination at 16 h of GnRH. This ovulation syn-
chronization protocol has been modified several times
and now is in use with pregnancy rate that gives equiva-
lent to insemination at estrus detection. When this pro-
tocol is used in cattle of Bos indicus breed the pregnancy
rate is approximately 30% [3]. There is no information on
protocol that utilizes GnRH and PFG2a either with or
without progesterone in cattle of Bos indicus and their
cross with Bos taurus that are reared in African climatic
environment. The objectives of the present study were
to evaluate ovarian follicular and ovulatory response to
exogenous reproductive hormones; and to assess hor-
mone combination that give better conception rate in
Boran and Boran-Holstein cattle.

Materials and methods

The study was conducted in Arsi University which is
located in Asella town. Asella town is located about 175
km Southeast of Addis Ababa, the capital of Ethiopia, at
6° 59" to 8°49’ N latitude and 38° 41’ to 40° 44’ E longitude.
The altitude of the area ranges from 2500 to 3000 m.a.s.l.
The minimum and maximum temperature ranges from
8.4 to 22.6 °C, and the relative humidity ranging from 43
to 60%. The average rainfall is 2000 mm [4].

Animals management

The study was conducted on cows of Arsi University
which were maintained for teaching and research pur-
pose. The authors’ had received consent to use the cows
after officially applied to College of Agriculture and
Natural resource of Arsi University and all procedures
were carried out in accordance with ARRIVE guide-
lines. The study animals were parity one Boran (n=60)
with 3.6910.75 years age and parity one Boran*Holstein
(BH) crossbred cows (n=66) with 3.79%0.18 years. The
cows were housed in free-stall barns made of wood and
concrete floor. Cows were free grazing and were supple-
mented with 3-4.5 kg roughages (dry grass hay) and 1.5-
2.5 kg concentrates mix made of wheat bran, oil seed
cakes and salt. Lactating cows were milked manually
twice daily at an interval of 12 h. Water was ad libitum.

Experimental design

Cows were first blocked by breed into two and then
within the breed, cows were randomly assigned to four
treatments groups: The experimental design is indicated
in Fig. 1. Briefly, group 1 cows (Boran=17, BH=21)
received100ug gonadorelin (GnRH agonist, Gonad-
orelin diacetate tetrahydrate, Merial limited Duluth,
USA) on starting day (D0). On seventh day (D7) all cows
received 500 pg PGF2a (Synchromate®, cloprostenol
sodium,Warburg, Germany). On the ninth day (D9) cows
received a second 100 pg gonadorelin and the group
was assigned as Ovsynch. Group 2 cows (Boran=14,
BH=14) were treated as in Groupl (Ovsynch) but on
DO cows received intra-vaginal progesterone (CIDR
1380, EAZI BREED™, New Zealand). The CIDR was
retained for 7 days and at CIDR removal (D7), PGF2«a
was given. The group was assigned as CIDR+Ovsynch.
In group Ovsynch and CIDR-Ovsynch insemination
was made at 19 h of D9 gonadorelin with frozen thawed
semen. Group3 cows (Boran=16, BH=19) were treated
as in Groupl but insemination was made at second
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Fig. 1 Pictorial representation of the experimental design. BH=Boran*Holstein cross cows

gonadorelin administration and the group was assigned
as (Cosynch). Group 4 cows (Boran=13, BH=12) were
treated as in group 2 but insemination was made at
the second gonadorelin and the group was assigned as
CIDR+Cosynch. All injections were given IM into the
gluteal muscle and all cows were inseminated by one
technician and semen was from one bull.

Ovarian ultrasonography

Mindray ultrasound system (DP.50vet, China) with a
7.5 MHz linear array rectal probe was used. In all cows
ovaries were monitored on DO, D2, D7, D8, D9 and then
after at 24 h, 36 and 48 h after D9 to assess ovulatory
outcomes and size of ovulatory follicle. On ultrason-
graphic examination, the size of follicles, the location of
the dominant follicle and corpus luteum were recorded.
Ovulation was confirmed on disappearance of a previ-
ously identified dominant follicle=8 mm and presence of
CL on the same site [5]. Response to first GnRH injec-
tion was assessed by the development of a new CL on D7
regardless of their initial CL.9.

Plasma P4 analysis
Blood samples were collected on DO, D7, and D9 and at
Al from the jugular vein into vacuum tube with EDTA
(ZheJiang Msedical Technology, China). After collection
blood was immediately centrifuged at 3000 g for 15 min
and the separated plasma was stored at -20° C for future
P4 analysis.

Samples were analyzed at Ethiopian Public Health
Institute, using radioimmunoassay (RIA) kit (Roche
Diagnostics Gmbh, Mannheim, Germany). The kit has

lower and upper range of 0.010ng/ml and 60ng/ml,
respectively. A concentration higher than 1 ng/ml was
considered to indicate the presence of a functional CL.
Corpus luteum regression was defined by a cow having
plasma P4 concentration of >1 ng/ml at PGF2a, and then
declining P4 to a level of <1 ng/ml within 48 h of PGF2a.
A cow was assumed to be cycling if she had plasma pro-
gesterone >1ng/ml and visible CL at ultrasound at day of
start or said be non-cycling if she had plasma progester-
one<1ng/ml and no visible CL at ultrasound.

Pregnancy determination

Conception was checked on D32. On ultrasound, the
presence of fluid-filled uterine horn and presence of a
conceptus were used as positive indicators of conception

[6].

Statistical analysis

The effects of breed, parity, cyclical status, BCS, CIDR
insertion, insemination time, luteolysis rate, and treat-
ment type on pregnancy rate were compared by logis-
tic regression. Count data like intervals from PGF2a to
ovulation or CIDR removal to ovulation, gonadorelin to
ovulation, diameter of follicles at ultrasound, diameter
of CL were compared either using analysis of variance
(ANOVA) or Student ¢ test in STATA software (Version
12). All count measurements were indicated as mean+SE
(standard error of the mean). P<0.05 was considered to
be significant. Conception rate was defined as the num-
ber of cows that became pregnant, divided by the num-
ber of cows that were inseminated.
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Table 1 Ovulation rate to gonadorelin and variation in follicle
size by breed

Items Measured Breed P.
Value

Boran Boran*Holstein

DF at DO GnRH (mm) 9.50+0.26 13.00+0.36 0.00

DF at PGF2a (mm) 12.00+£1.64 15.18+0.56 0.03

DF at 48 h of PGF2a (mm) 1212+0.18 15.81+046 0.00

DF at 24 h of d9 GnRH (mm)  14.58+0.17  17.55+041 0.00

DF immediate to ovulation  1495+0.19  19.12+0.49 0.00

Ovulation to DO gonad- 48.33(29/60)  43.94(29/65) 0.621

oreline (%, NO)*

Ovulation to D9 gonad- 88.33(53/60) 78.79(52/66) 0.15

oreline (%,NQ)**

DF (dominant follicle), *= cows with follicle=>10 mm on DO and CL on the same
site 48 h latter, **= cows with follicle>8 mm on D7 or follicle>10 mm on D9
and Cl on the same site 48 h latter. Follicle diameter measurements were in
mean=*SE.

Results

Ovarian follicular dynamics

The details of ovarian folliclar dynamics are indicated
in Table 1. There was no difference in ovarian cyclicity
(P>0.05) at the beginning of the treatment (61.67% in
Boran and 64.62% in Boran*Holstein). Dominant follicle
size at application of the first gonadorelin was signifi-
cantly smaller (P<0.05) in Boran cows (9.5+0.23) than
in Boran *Holstein (13.00£0.36). Similarly, dominant fol-
licle at PGF2a, at second gonadorelin, and immediate to
ovulation were smaller (P<0.05) in Boran cows than in
Boran*Holstein (Table 1).

The details of treatment * breed effect on follicle
dynamics are indicated in Table 2. In both breeds, cows
with CIDR insert had significantly larger (P <0.05) domi-
nant preovulatory follicles than cows without CIDR.
Ovulation 48 h after DO gonadorelin had no significant
effect (P>0.05) on preovulatory follicle size. The preovu-
latory follicle size was 15.06+0.28 mm for Boran cows
ovulated to DO gonadorelin and 14.88+0.27 mm for cows
that do not ovulate. In Boran*Holstein preovulatory fol-
licle size was 16.77+0.29 mm for cow ovulated to DO
gonadorelin and 16.22+0.27 mm for cows that do not
ovulate.
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Ovulation rate and time of ovulation

When treatment protocol was not considered, the dif-
ference in overall ovulation rate to the D9 gonadorelin
was not significant (P>0.05) by breed (88.33% for Boran;
78.79% for Boran*Holstein) (Table 1). However, when
breed and treatment protocol combined and compared,
CIDR insertion significantly increased (P<0.05) ovula-
tion rate to the D9 gonadorelin in both breeds (Table 2).
In both breeds, ovulation rate to the D9 gonadoreline was
significantly affected (P<0.05) by cycling status at the
start of experiment with 16.7% of non-cycling and, 88.3%
of cycling Boran and 21.5% of non-cycling and, 78.5% of
cyclin Boran*Holstein cows were ovulated. Ovulation
rate to the D9 gonadoreline was not affected (P>0.05) by
BCS and parity.

There was no difference (P>0.05) on interval from
D9 gonadoreline to ovulation by breed (36.5+1.13 h
for Boran; 36.057+1.11 h for Boran*Holstei). How-
ever, the interval from CIDR removal to ovulation was
tended to be longer (P=0.08) in Boran (83.18+1.12 h)
than Boran*Holstein cows (77.57%3.12 h). The distribu-
tion of time of ovulation was similar (P>0.05) between
Boran and Boran*Holstein cows. Thirty four Boran cows
(64.2%) ovulated between 24 and 36 h of GnRH while 19
cows (35.8%) ovulated between 36 and 48 h of GnRH. In
Boran*Holstein breed 29 cows (55.8%) ovulated between
24 and 36 h of GnRH while 23 cows (44.2%) ovulated
between 36 and 48 h of gonadorelin.

Corpus luteum dynamics, luteolysis and plasma
progesterone

The size of CL was significantly (P<0.05) smaller
for Boran (16.31+0.33 mm) than Boran*Holstein
(20.28+0.43 mm) cows (Table 3). Plasma progester-
one concentration at PGF2a was significantly higher
(11.91+0.74ng/mL) in Boran cows than Boran*Holstein
(6.13+0.27ng/mL).

CIDR insertion at the beginning of experiment
increased proportion of cows with P4 concentration
greater than 3ng/mL at PGF2a by 3.94% in Boran cows
and by 12.3% in Boran*Holstein. In both breeds, cows

Table 2 Follicular size and ovulation rate to gonadorelin by Breed*Treatment interaction

Item measured

Breed * Treatment protocol

Ovsynch Ovsynch+CIDR  Ovsynch Ovsynch+CIDR
Boran Boran BH BH
DF at PGF2a 999+029*  14.46+360° 14034360 16.96+0.90°
DF at 48 h of PGF2a 1147 +0.22° 12.91+0.24° 14.92+056°  17.05+.73¢
DF at 24 h of D9 gonadoreline 1334+078%  1501+020° 1681+049°  1852+066
DF immediate to ovulation 141140272 15.36+0.24° 18.29+.72¢ 2020+ .27¢
Ovulation to DO gonadorelin (%, NO) 48.5(16/33)? 48.2(13/27)? 425(17/40°  46.2(12/26)%
Ovulation to D9 gonadorelin (%,NQ) 84.9(28/33)a  92.6(25/27)b 77531/40)c  80.8(21/26)d

DF (Dominant follicle), BH ( Boran*Holstein cross), Ovsynch (Ovulation synchronization), CIDR (Controlled Internal Drug Release), a, b, ¢, d (across the raw values with

different scripts are significantly different at P<0.05).
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Table 3 Corpus luteum size and plasma P4 by breed and breed*treatment protocol

Item measured Breed Breed * Treatment Protocol
Boran BH Ovsynch Boran Ovsynch+CIDR Ovsynch BH Ovsynch +CIDR
Boran BH

CL Size(mm) 16.31+£0.33 20.28+042 15.83+£044 16.98+0.48 20.11+£052 20.50+1.0
Previous CL (%) 71.67 69.23 57.58 66.67 62.50 68.00

New CL (%) + 4833 43.94 48.5 4815 42.50 46.15

Total CL on d7 (%) 83.05 84.85 84.85 92.59 77.50 80.77

P4 (at PGF20) (ng/ml) 11.97+0.742 6.76+0.342 6.8+.76 13.83+1.85° 524+ 26 9.04+ 69°

P4 (at Al) (ng/ml) 0.58+0.06 051+0.06 0.58+0.12 057+0.13 0.46+0.10 0.54+0.13

BH (Boran*Holstein), CL (Corpus Luteum), t (All CL other than DO CL), a, b (Consecutive values with superscript within the raw were significantly (P <0.05) different),

Ovsynch (ovulation synchronization), CIDR (Controlled Internal Drug Release).

Table 4 Effect of different factors on plasma progesterone at PGF2a and at insemination

Breed P4 Concentration Parity Body condition score Ovulation to DO GnRH  Cyclical status at DO
Boran Primiparous  Multiparous 2.75-3 >3-5 Yes No Yes No
P4 at PGF2a 515+0.19 5454034 510021 549+0.27 531+028% 422+032° 6.15+1.23% 344+083°
P4 at Al 0060+009 051+067 050+060 061£0.10 067£0.13 058+£004 066+008 0.72+0.16
Boran-Holstein P4 at PGF2a 631+53 5.80+0.23 714061 687+0.1.79 812+1.13% 582+076° 7.71+061 6.87+1.97
P4 at Al 0.69+0.57 060+0.87 065+0.11 0.67+0.69 054+054 057+£020 053+003 046+033

a, b Consecutive values with superscript within the raw were significantly (P <0.05) different

Table 5 Effect of CIDR insert and insemination time on conception rate in the two breeds

Breed Treatment protocol Conception (%, NO) OR P.Value [95% Cl of OR]
Boran cows Ovsynch 40.1(8/17) Ref
CIDR+Ovsynch 78.6(11/14) 573 0.02 1.9392742 - 9.838907
Cosynch 56.3(9/16) 1.58 0.33 0.4743466 - 9.296992
CIDR+Cosynch 69.23(9/13) 2.10 0.04 1.098612 - 542229
Boran*Holstein Ovsynch 42.86(9/21) Ref
cows CIDR+Ovsynch 71.43(10/14) 4.70 0.01 2473608 - 7914793
Cosynch 36.84(7/19) 041 038 0.181718-2.578733
CIDR+Cosynch 66.67(8/12) 3.26 0.01 1.73039-10.66341

with CIDR insert had significantly higher (P<0.05)
plasma P4 concentration at PGF2a than cows without
CIDR inserts. Cows that ovulated to initial gonadoreline
had significantly greater (P<0.05) plasma P4 than cows
that did not ovulated (Table 4). There was (P<0.05) breed
* ovulation status to initial gonadorelin effect on plasma
P4 concentration at PGF2a with Boran cow ovulated to
initial gonadoreline had higher plasma P4 concentration
than Boran*Holstein cows ovulated to initial gonadorelin.
Plasma P4 was significantly affected (P<0.05) by cyclical
status at the start of the experiment with cycling cows
with higher P4 in both breeds (Table 4). The rate of lute-
olysis was significantly (P<0.05) lower in Boran (87.9%)
than Boran*Holstein cows (96.9%). However, the differ-
ence in the rate of lueolysis was not significant (P <0.05)
by CIDR insert (Table 3). Body condition score and par-
ity did not affect (P>0.05) plasma P4 concentration at
PGF2q, at insemination (Table 4).

Conception rate
Overall conception rate was not different (P>0.05) by
breed (66.7% in Boran and 53.0% in Boran*Holstein). In

both breeds, CIDR insert had resulted in significantly
higher (P<0.05) conception rate irrespective of time of
Al (Table 5). When time of insemination was consid-
ered, insemination19h after the second gonadoreline
(Ovsynch) resulted in higher conception rate (P<0.05)
than insemination at gonadoreline (Cosynch ) but in
a group of Borans without CIDR, Cosynch yield higher
conception rate (P>0.05) than Ovsynch. Boran cows that
received CIDR insert and inseminated 19 h after the sec-
ond gonadoreline had significantly higher (P <0.05) con-
ception rate than other groups. There was interaction of
hormone protocol * time of insemination * breed effect
on conception rate (P<0.05) in which the lowest con-
ception rates was recorded in Boran*Holstein cows that
were ovulation synchronized without CIDR insertion and
inseminated by Ovsynch and Cosynch protocol (Table 5).

OR (Odds Ratio), Ref (Reference), CI (Confidence
Interval), CIDR (Controlled Internal Drug Release, pro-
gesterone source), Ovsynch (Ovulation synchronization
& insemination at 19 h of final gonadorelin), Cosynch
(Ovulation synchronization & insemination at final
gonadorelin).
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In both breeds, irrespective of treatment protocol and
time of insemination, conception rate was significantly
higher (P<0.05) in cows that were cycling at the begin-
ning of the study (Table 6). In Boran*Holstein, it was
found that parity significantly affected (P <0.05) concep-
tion rate with primiparous cows having greater concep-
tion. In Boran cows the difference in conception rate
was not significant although primiparous cows tend to
have greater conception rate than multiparous (Table 6).
In both breeds, conception rate was significantly higher
(P<0.05) in cows with body condition score> 3.

Discussion
Ovulation to initial (DO0) and D9 gonadorelin was slightly
higher (P>0.05) in Boran (48.3% Vs 88.3%) than Boran-
Holstein (43.9% Vs 78.8%) cows. The present ovulation
to initial gonadorelin was higher than the 23%, and lower
than the 54% and 96% ovulation in cattle of Bos taurus
breed [7]. The difference in ovulation rate might be due
to breed. Cow used in this study were Bos indicus (Boran)
and Bos indicus influenced Holstein (Boran*Holstein). B6
et al. [8] indicated that cattle of Bos indicus have three
or four wave ovarian follicle which increases the likeli-
hood that fewer cow respond to the gonadorelin given at
random stage of estrus cycle. The difference in ovulation
rate might be due to management (nutrition), and stage
of estrus cycle. Gonadorelin given at early stage of the
estrus cycle leads to low ovulation rate as the follicles are
small and do not express enough LH receptors. Similarly,
when gonadorelin is given near mid cycle as there is loss
of functional dominance in most large follicles of the first
wave it would leads to decreased ovulation rate [9, 10].
The low ovulation rate to gonadorelin might also be due
to low response to gonadorelin of acycling cows.

The most probable reason ovarian follicle size at
PGF2a, at gonadorelin and at ovulation were significantly
larger (P<0.05) in Boran*Holstein than Boran was the

Table 6 Effect of breed, parity and body condition score on
conception rate to timed artificial insemination

Factors Breed
considered  Boran Boran*Holstein
Conception P-Value  Conception P.
(%, NQ) (%, NQ) value
Parity Primipa-  68.0(34/50) 0.06 55.6(30/54) 0.01
rous
Multipa-  60.0(6/10) 41.7(5/12)
rous
BCS 275103 58.3(7/12) 0.04 476(10/21)  0.05
>3 68.8(33/48) 55.6(25/45)
Cyclic stat Cycling 72.1(31/43)  0.01 57.8(26/45) 0.03
noncycling 52.9(9/17) 42.9(9/21)
Overall conception 66.7(40/60)* 53.0(35/66)*

BCS=Body condition score, * = difference in conception rate was not significant
(P>0.05)
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modification by taurine blood. Previous studies indicated
that ovarian follicle were larger in Bos taurus [11] even at
follicular deviation stage than Bos indicus [12—14].

In present study, in Boran (Bos indicus) ovulation was
not occurred at follicle size less than 10 mm. However,
Gimenes et al. [12] using exogenous LH reported that
Bos indicus heifers can ovulate from follicles that were
7 -10 mm. The ovulatory follicle size (16.0+0.18 mm)
in Boran in this study was larger than the range (11 to
14 mm) previously reported from Nelore [13, 15, 16].
The ovulatory follicle size (19.6+0.53 mm) in Boran *
Holstein cows was within the size range (13 to 19 mm) of
Holstein cattle [17, 18]. An increase in ovulatory follicle
size in cross breed cattle is most probably a modification
by taurine blood.

Cows breed significantly affected CL in present
study. The CL size (16.31£0.33 mm) was significantly
smaller (P<0.0) in Boran than Boran * Holstein cows
(20.28+0.42). Similarly, Boran CL size was smaller than
the CL range (17 to 21 mm) for other zebu cattle [15, 19].
The CL size of Boran * Holstein cows was also smaller
than the CL range (20 to30mm) for Bos taurus cattle [5].
In addition to breed some other inherent factors and
nutrition may affect CL size. In 22 Boran and 17 Boran
* Holstein cows the CL that were present at day of start
were lost at PGF2a and may be that the Ovsynch was
initiated at late diestrus which often leads to premature
regression of CL.

The plasma P4 (11.91+£0.74ng/mL) in Boran in the
present study was higher than previous report on Bos
indicus (Nelore) cows [15, 20]. Similarly higher plasma
P4 in Boran than Boran * Holstein cows in this study
was consistent with that of Carvalho et al. [21] who com-
pared Bos indicus (Nelore & Gir) with crossbreds (Angus
* Nelure & Gir * Holstein) and reported higher plasma
P4 in Bos indicus. The difference in plasma P4 might
be explained by differences in nutrition as studies indi-
cated lesser circulating steroid hormones in animals with
greater feed intake [22].

The rate of luteolysis in Ovsynch group in present study
was lower than the 84.8% previously reported from Hol-
stein cows [23]. The difference might be due to breed dif-
ference or it might be due to day of estrus cycle at which
experiment started. Moreira et al. [10] indicated that
plasma P4 start to decrease prior to injection of PGF2«a
when Ovsynch was started at 15th day of estrus cycle. In
line with the present finding, previous works Carvalho et
al.[21] and Lima et al. [24] indicated that cows with CIDR
insert had greater plasma P4 than cows without CIDR
insert.

In present study, treatment protocol signifi-
cantly affected pregnancy rate. In both Boran
and Boran*Holstein protocols with CIDR insert

(CIDR+Ovsynch & CIDR+Cosynch) vyield higher
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pregnancy. Similar to present finding, different previous
estrus cycle manipulative studies indicated an improve-
ment of 5 to 7% pregnancy when exogenous P4 is used
[25-29]. The likely reason that CIDR improved P/AI
might be that it initiated cycling in acyclic cows. Also
addition of CIDR to Ovsynch/ Cosynch would prevent
premature occurrence of estrus before or after PGF2a
and result in increased fertility [25]. CIDR also may delay
the onset of ovulation in cows having spontaneous early
luteolysis before the PGF2a resulting in a more synchro-
nized ovulation. Moreover, initiation of Ovsynch proto-
col during the metestrus may leads to failure of the first
GnRH to synchronize new follicular wave and such a fail-
ure may cause the subsequent ovulatory failure to form a
subnormal CL that produces less P4 following ovulation
& consequently reduced conception rate [10].

In present study insemination1Sh after the second
GnRH (Ovsynch) resulted in higher conception rate
than Cosynch. The probable reason for low pregnancy to
Cosynch might be due to the early insemination that was
made at 48 h of PGF2a. According to Pursley et al. [2]
the lowest pregnancies were found when insemination
was made at earliest (0 h) and latest time (32 h) of GnRH
administration and the greatest pregnancy was when
cows were inseminated at 16 h of GnRH. Although we
used small sample, conception rate to Cosynch in pres-
ent study was higher than previously reported by Barto-
lome et al. [30] and Chebel et al. [29] who reported 35.1%
and 33.6%, respectively. Possibilities to the difference may
be due management, and/or breed differences that affect
physiological responses. Overall conception rate was not
different (P>0.05) by breed (66.7% in Boran and 53.0% in
Boran*Holstein).

Conclusions

Generally Boran cows have smaller preovulatory fol-
licles, smaller corpus luteum, large amount of progester-
one and lower rate of luteolysis to PGF2a compared to
Boran*Holstein. The CL of Boran cattle seems les reactive
to PGF2a than Boran*Holstein CL as the rate of luteolysis
was lower in Boran than Boran*Holstein. Boran*Holstein
cows have higher rate of luteolysis but lower concep-
tion rate than Boran cows. CIDR application improves
P4 concentration at PGF2a and conception rate in both
breed. Insemination at 19 h of GnRH had higher concep-
tion rate than insemination at GnRH administration.

Abbreviations

GnRH Gonadotrophin Releasing Hormone

PGF2a Prostaglandin F2 Alpha

P4 Plasma Progesterone

CIDR Controlled Internal Drug Release

Ovsynch  Ovulation Synchronization

Cosynch  Ovulation Synchronization with Al at final GnRH
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