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ABSTRACT

The present investigation aims to determine the effect of body condition score (BCS) at calving on
ovarian activity and subsequent reproductive characteristics during postpartum period in crossbred cows.
Thirty-six crosshred cows (Baladi cows x Friesian cows) week post-calving were used and divided into three
groups of 12 cows for each group (BCS: less than 3 equal to 3 and more than 3) according to BCS. The
results demonstrated that, uterine involution period, first ovulation and estrous was significantly longer, than
(P <0.05) (38.4+3.4, 51.2+3.8 and 65.6+2.5, days) in cows with BCS <3, compared to cows with BCS equal
3 (30.2+2.2, 38.4+3.4 and 45.9+7.1, days), or more than 3 score (28.4+3.9, 30.5+2.6 and 43.245.3, days),
respectively. The first service and conception was significantly longer (P <0.05) than (95.349.3 and 123.5
+12.4, days) in cows with BCS <3 compared to cows with BCS equal 3 (71.2 6.6 and 102.3+13.1, days) to
or more than 3 score (68.1+8.5 and 96.3+11.6, days), respectively. Lower NS/C in BCS >3 was (1.7+0.6,
service) and equal 3 was (1.9+0.5, service) in comparison with those cows had BCS <3 was (2.7+0.4,
service). The CR was significantly higher (P <0.05) than 50 and 60% in cows with a BCS equal 3 to or
higher than 3 score compared to in cows with BCS less (30%) than 3, respectively. In conclusion, the current
results indicated a significant effect of BCS at calving on recovery of ovarian activity and subsequent
reproductive characteristics, during postpartum period in crossbred cows.
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INTRODUCTION

Body condition scoring (BCS) is an effective
management tool and easy method to determined the
energy reserves and negative energy (NE) balance
conducting appropriate nutrition programs of a cow
(Lassen et al., 2003, Samaritel et al., 2006 and Walker and
Perry, 2007)). Nutrition has a considerable effect on many
reproductive functions such as hormone production,
folliculogenesis, fertilization, and development of embryos
(Boland et al., 2001, Armstrong et al., 2003 and Boland
and Lonergan, 2005). Garnsworthy et al. (2008), Ospina et
al. (2010) and Chapinal et al. (2012) found that there was
low postpartum reproductive success in dairy cows with a
negative energy balance (NEB). The body condition score
(BCS) losses between parturition and first service result in
decreasing postpartum reproductive efficiency in dairy
cows (LOpez-Gatius et al., 2003 and Santos et al., 2009).
GuUmen et al. (2003), Lopez et al. (2005) and Santos et al.
(2009) increase the percentage of non-cycling cows
observed in cows with severe BCS loss following calving.
Kim and Suh (2003), Santos et al. (2008) and Hoedemaker
et al. (2009) indicated that cows with acute body loss
during the dry period displayed longer periods between
calving and first insemination. Roche et al. (2013) reported
that cows with negative energy balance (NEB) delayed the
start of the ovarian development, reduced the amount of
estrous and extended the days open. Bayram et al. (2012),
Abunna et al. (2018) and Patel et al. (2018) found that in

* Corresponding author.
E-mail address: dr_damarana@yahoo.com
DOI: 10.21608/jappmu.2020.106503

the first month of lactation, the number of services per
conception with high BCS was lower than the other group.
Umarfia Sedé et al. (2018), Kim and Jeong (2019) and
Meier et al. (2020) suggested that a severe post-calving
negative energy balance (NEB) would lead to a reduction
in the dairy cow's conception rate. Richardson et al.
(2016), Silper et al. (2017) and Burnett et al. (2017)
documented a positive relationship between BCS and the
expression of estrus in dairy cows. Many local
stockholders of cows who live in villages of Aswan
governorate have been reduction of knowledge about a
good practices and nutritional management of herds during
different stages of animal life. Hence, the present
investigation was planned to study the effect of body
condition score (BCS) at calving on ovarian activity and
subsequent reproductive characteristics during postpartum
period in crossbred cows.

MATERIALS AND METHODS

Farm location and climatic conditions:

The research performed in traditional farm situated
in Kom Ombou city (32, 31' 23" East and 22, 28' 09"
North), Aswan governorate. The experimental cows were
kept in traditional farm conditions under semi shade
system. Mean of the ambient temperature was (Min. 13.2
—20.1°C) and (Max. 21.2 - 33.0°C), relative humidity (13
— 23) and temperature humidity index (64.9 - 75.8)
throughout the experimental period which extended from
November to April 2020. The temperature humidity index
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(THI) was calculated according to the formula proposed by
Mader et al. (2006):
THI= (0.8xTmax db) + [(RH/100) x (T max db —14.4)|
+46.4
Temperature-humidity index (THI) = 0.8 x ambient
temperature + [(% relative humidity) 100) x (ambient
temperature -14.4)] + 46.4

Animals and feeding:

In the current study, 36 crossbred cows (1/4Baladi
cows x3/4 Friesian cows) were used. Parity for Cows
ranged from 2™ to 5". Age and body weight of cows
presented at calving in table (1). Alongside the
concentrates mixture, cows were fed on Alfa-Alfa and hay
wheat was provided during the experimental phase
according to BCS.

Table 1. (Mean + SE) of body weight and age of cows at

calving
BCS
Status of cow <3 3 >3
No.
. 12 12 12
Bodyweight k9) 55584103 38064124  4109+53
Age (year) 753+14 55+1.1 6.3+ 1.6

Experiment design:

Thirty-six crosshbred cows (Baladi cows x Friesian
cows) were divided into three groups of 12 cows for each
group (BCS: less than 3, equal to 3 and more than 3)
according to body condition score (BCS). The BCS
estimates based on the characteristics of cows proposed in
table (2) by Matthew (1993). During the November to
April interval, the cows calved and were followed up for a
one-week postpartum.

Table 2. Body condition score in cows adapted to
Matthew (1993)

BCS Characteristics
1 (Very poor body condition) individual short ribs have a
thin covering of flesh
2 (poor body condition), individual short ribs can be felt but
are not prominent
3 (good body condition), ends of short ribs can be felt by
applying slight pressure
4 (fat), individual short ribs are distinguishable only by firm
palpation
5 (very fat), bony structures of backbone, short ribs, and

hook and pin bones are not apparent

Detection of heat and pregnancy diagnosis:

Regular visual monitoring for cows were conducted
at 6:0 am and 6:0 pm for heat detection, and follow up the
signs of sexual behavior. Expert bull naturally matted the
cows, when symptoms of heat were on standing. Age of
bull ranged between ( 3 - 5 year) and from the same breed.
Rectal palpation was used to diagnose the pregnhancy
established (60 days post-mating).

Estrus intensity:

According to the display, the estrus sings during the
estrus phase, the cows were classified into two categories:
strong expression of estrus intensity, these cows, which
appeared at least three estrus signs during the estrus and
weak expression of estrus intensity, these cows, which
appeared only one estrus sign during the estrus phase.
Postpartum reproductive parameters estimation

Conception rate: calculated as the percentage of cows,
which conceived from the first mating post-partum
Conception rate = Number of pregnant cows/Total
number of mated cows x 100
Uterine involution: The uterus is considered complete
involutes when both uterine horns had recover to equal or
almost equal non-gravid size in their normal position and
location in the pelvic floor, and their normal tone and
consistency according to Landaeta- Hernandez et al.
(2004) and El-metwally et al. (2016)
Quiet ovulation: Cows were diagnosed as quiet ovulation
if a corpus luteum was found on at least one of the ovaries
and plasma progesterone concentration rise up to the basal
line (Ing/ml) blood; hence, the ovary started its activity
(Kamal et al., 2012).
Blood samples collection and hormones assay

Blood samples (10 ml) were collected from cows
two times weekly and at estrus and d 7 post-estrus in
heparinized tubes from the jugular vein. For plasma
harvesting, the blood samples were centrrifuged at 3000
rpm for 20 minutes. Before analysis time, plasma was
isolated and deposited at -18 o C. Hormone progesterone
(P4) and estradiol-178 (E2) were determined using
radioimmunoassay  (Immunotech, France) Kkit. The
sensitivity values for progesterone and estradiol-17 were
stated to be 0.03 ng / ml and 4.0 pg / ml, according to the
manufacturer's information respectively. The coefficient of
variation intra-assay was 7.4 % and 12.7 % respectively for
progesterone (P4) and estradiol-17p (E2)

Statistical analysis:

The statistical design included one factor (effect of
body condition score (BCS) on postpartum reproductive
parameters of cows). Chi Squire was used to test the
significance of the percentage values. Statistical analysis
was carried out using software (SAS, 2002). The
following model was used:

Yij = p + Ti +Rj+ eij
Where:
Yij = the observation trait
p = overall mean
Ti = effect of BCS (<3, equal 3 and > 3)
Rj= effect of replicates (1,2,...eg)
eij = experimental error

Duncan’s Multiple Range test (Duncan, 1955) was
used to test the significance of the differences between
means.

RESULTS AND DISCUSSION

Effect of body condition score at calving on uterine
involution in crossbred cows

Table (3) shows that the time between calving and
uterine involution in crossbred cows was significantly
longer than (P <0.05) 38.4+3.4 days in cows with body
condition score <3 compared to cows with body condition
score equal 3 to or greater than 3 score. The present result
indicates that the cows require more days to recover their
uterus to normal size to score body condition. This result
matches that stated by Huzzey et al. (2007) and Wathes et
al. (2009) a acute negative energy balance (NEB) has been
found to inhibits effective immune response to post-
calving microbial challenges, extend the time required for
uterine involution and threaten subsequent fertility.
McDougall et al. (2011) and Roche et al. (2013) indicated
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that low pre-calving BCS is associated with increased
cases of endometritis leading to an extended uterine
recovery time in dairy cows and an extended post-calving
anovulatory duration. Wathes et al. (2011) reported that
cows exposed to an acute negative energy balance (NEB)
undergo changes in insulin and IGF- 1 signaling pathways
in the postpartum endometrium, influencing tissue repair
levels in the uterus with likely adverse effects on
subsequent fertility. Wathes et al. (2007) indicated that
cows with negative energy balance (NEB) display a delay
in the clearance and involution of the uterus.
Effect of body condition score at calving on post-
partum 1%t ovulation in crossbred cows

Table (3) shows that the interval between calving
and first ovulation in crossbred cows was significantly
longer (P <0.05) than 51.2+3.8 days in cows with body
condition score <3. Observed, cows with higher body
condition score >3 resumed their ovarian operation earlier
than lower body condition score as well as 3 from the tests.
The present finding was similar to that proposed by Meikle
et al. (2004) that the time from calving to first ovulation
was longer in BCS cows at parturition 3, but less in BCS
cows more than 3. The current finding is in accordance
with that reported by Diskin et al. (2003) found that the
lower body condition score (BCS) is related, at any time
during early lactation and postpartum ovarian activity
delays, decline in LH pulses frequency, decreased in
follicular response to gonadotropin stimulation, and low in
oocytes functionality. Matthews et al. (2012) found a
negative association between dry matter intake (DMI) and
BCS on the parturition day and induced negative energy
balance (NEB). Chagas et al. (2007) reported that the body
condition score (BCS) estimates the dairy cows stored
energy fat reserves and the energy balance status and
fertility related. Butler (2005) suggested that in cows with a
more acute negative energy balance (NEB) longer intervals
to first ovulation lose more BCS during the first 30 days of
lactation. Drackley and Cardoso (2014) documented the
adverse effect of negative energy balance (NEB) on
reproduction caused by delayed ovarian cyclicity
resumption. Garnsworthy et al. (2008), Ospina et al.
(2010) and Chapinal et al. (2012) found that there was
low postpartum reproductive success in dairy cows with a
negative energy balance (NEB). The body condition score
(BCS) losses between parturition and first service result in
decreasing postpartum reproductive efficiency in dairy
cows (LOpez-Gatius et al., 2003 and Santos et al., 2009).
Buckley et al. (2003) and Rojas Canadas et al. (2020)
stated that the reproductive performance of cows with low
body condition score (BCS) at week 3 and week 7 post-
calving was lower than that of cows with optimum BCS.
Cartmill et al. (2001), Moreira et al. (2001) and Gumen et
al. (2003) reported that a postpartum ovarian activity was
delayed by cows with low body conditions.
Effect of body condition score at calving on post-
partum 1% estrous in crossbred cows

Table (3) shows that the time between calving and
first estrous in crossbred cows was significantly longer, (P
<0.05) than 65.6+2.5 days in cows with body condition
score <3. The present result agrees with that stated by
Hoedemaker et al. (2009) found that during post- calving
cows with lower body condition score (BCS) had a

delayed cyclicity onset as compared to cows with higher
BCS values. Similar findings found by, Looper et al.
(2003) stated that low calving BCS results in longer
intervals to the first estrous compared to moderately
condition cows in beef cows. Delgado et al. (2004)
reported that in calving cows with BCS low had cyclicity
odds between 5 to 9 times lower than BCS high cows.
Mirzaei et al. (2007) stated that dairy cows who lost more
than 0.5 units of BCS within 70 days postpartum had
longer intervals between the calving and the first estrous.
Gumen et al. (2003), Lopez et al. (2005) and Santos et al.
(2009) increase the percentage of non-cycling cows
observed in cows with severe BCS loss following calving.
Lucy (2000) and Garnsworthy et al. (2008) reported that
declining insulin and IGF-1 in day's cows during the period
of negative energy balance (NEB) resulted in increases in
days leading to first estrus. Chagas et al. (2007) stated that
postpartum body condition variations result in prolonged
days to the first estrus due to their negative effect on
delayed ovarian activity, rare luteinizing hormone (LH)
pulses, impair gonadotropins follicular response and low
follicle functional competence.

Table 3. Effect of body condition score at calving on
uterine involution and post-partum ovarian
activity in crossbred cows

. BCS
Trait 3< 3 3>
Uterine involution period a b b
(UIP) (day) 38.4+3.4% 30.2+2.2° 28.4+3.9
- st i
Postpartum LTovulation 51 51380 33.4£34° 305426°

(PPFO) (day)

E’dOSt;pa““mlst estrous (PPFE) oo 61050 4504710 432453
ay

a, b: values within the same row having different superscripts are
significantly different at (P <0.05)

Effect of body condition score on post-partum 1%
service in crossbred cows

Table (4) shows that the time between calving and
first service in crossbred cows was significantly longer (P
<0.05) than 95.3+9.3 days in cows with body condition
score <3. The sitting result agrees with that reported by
Meikle et al. (2004) found that cows had BCS <3 recorded
longer interval to first service at calving than those cows
had BCS >3 at calving. Similar trend, observed by Jilek et
al. (2008) who found that the cows low BCS in the first
month after calving appeared to display longer periods
from calving to the first service than the cows with BCS >
3.5. Walsh et al. (2007) reported that the time from calving
to first insemination reflects the effects of management on
the prolongation of this interval in dairy cows. Kim and
Suh (2003), Santos et al. (2008) and Hoedemaker et al.
(2009) indicated that cows with acute body loss during the
dry period displayed longer periods between calving and
first insemination.
Effect of body condition score at calving on days open
in crossbred cows

Table (4) shows that in crossbred cows the interval
from calving to conception was significantly longer (P
<0.05) than 123.5 +12.4 days in cows with body condition
score <3 compared to BCS 3 or more. In agreement with
that reported by Jilek et al. (2008) the current result found
that cows had lower (BCS < 3.5) recorded longer intervals
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from calving to conception 114.7 days compared with
higher (BCS > 3.5) 98.8 days. Similar findings showed by
Stefanska et al.(2016) that cows with BCS <3.5 (144.57
days) have longer days open than cows with BCS ranging
from (3.51-3.75) 102.8 days of dairy cows. In Holstein-
Friesian cows, Patton et al. (2007) found a positive
association between extended calving at periods of
conception and low BCS during seven weeks postpartum.
In addition, Hoedemaker et al. (2009) suggested that BCS
cows <3.0 recorded longer days open (136.8 days) than
BCS cows >3 (113.3 days) in German Holstein cows in
Germany. Lopez- Gatius et al. (2003) showed that, at
calving, cows with high BCS had less days open. Roche et
al. (2013) reported that cows display negative energy
balance (NEB) had low BCS delayed the start of the
ovarian development and extended the days open. The
causes of extended pregnancy among cows with low body
condition cows delayed postpartum ovarian recovery
(Cartmill et al. 2001, Moreira et al., 2001, Gumen et al.,
2003).
Effect of body condition score at calving on number of
services per conception in crossbred cows

Table (4) indicates a decline in the number of
services per conception in BCS >3 and equal 3 comparison
with those cows had BCS <3. The current finding was
similar to that reported by Bayram et al. (2012) found that
in the first month of lactation, the number of services per
conception with high BCS was lower than the other group.
The findings agree with those found by Abunna et al.
(2018) suggested that in cows with bad BCS (2.3, service)
the higher number services per conception compared to
medium BCS (1.56, service) and best BCS (1.69, service).
Furthermore, Jilek et al. (2008) indicated that in
postpartum period cows with cows with BCS < 3.5
reported number services per conception (2.19, service)
than other cows BCS equivalent, 3.5 and BCS > 3.5 (2.12
and 1.96, service, respectively). Increased number of
services per conception, in calving cows with low BCS,
due to late postpartum owvulation, or excessive inactive
ovum (Lopez-Gatius et al., 2003 and Roche et al., 2007).
Patel et al. (2018) reported that the higher number of BCS
Murrah buffaloes per conception (2.8 services) ranging
from (2.5 and 3) at calving than those BCS buffaloes (3.25
to 3.75) was 1.68.
Effect of body condition score at calving on conception
rate in crossbred cows

Table (4) shows that the conception rate in
crossbred cows from the first service was significantly
higher (P <0.05) than 50 and 60% in cows with a body
condition score equal to or higher than 3 score compared to
in cows with body condition score less than 3, respectively.
The present result showed the negative effect of reduction
of BCS in cows at calving on the conception rate in
crossbred cows from the first service. Roche et al. (2007)
and Chapinal et al. (2012) showed a positive correlation
between BCS and a gradually increase in pregnancy rates
in beef and dairy cows at first insemination. Butler (2001)
and Santos et al. (2009) reported that when BCS losses 0.5
unit in dairy cows, the conception rate decreased by about
10%. Meier et al. (2020) stated that 61% higher conception
rates for first mating in overfed dairy cows compared to
44% in control fed cows. Walsh et al. (2007) and Umaria

Sedod et al. (2018) suggested that a severe post-calving
negative energy balance (NEB) would lead to a reduction
in the dairy cow's conception rate. Roche et al. (2007)
reported that the low pre-partum BCS is associated with
lower dairy cattle pregnancy rates. Pancarci et al. (2002)
showed an increase in pregnancy rates in multiparous cows
with BCS>3, and that increase occurred in dairy with BCS
of 3.25 and 3.50. Esmaili-Tazangi and Mirzaei (2015)
stated that in multiparous cows with BCS >3 (53.8%)
pregnancy rates were higher than those cows with BCS=3
and <3 (32.4 and 16.7%, respectively). Kim and Jeong
(2019) found that in dairy cows with BCS at first service
<3.0 the conception rate was lower (33.9%) compared to
those cows that had BCS least 3.0 (44.8%). Patton et al.
(2007) indicated that Holstein-Friesian cows, cows with
BCS<2.25 were less likely to be pregnant at first service
than cows with BCS >3.25. Furthermore, Haque et al.
(2015) recorded that the first service conception rate was
higher in cows with 3-4 BCS than in cows with 1.5 - 2
BCS values. Siddiqui et al. (2013) found that in cows with
BCS from 1.5 to 2.0 the conception rate from first service
was lower than in cows with BCS from 2.5 to 3.5 in dairy
cows. Santos (2008) suggested that the negative energy
balance (NEB) reduces ovulatory cycle's recovery, oocyte
and embryo quality and pregnancy establishment and
maintenance in dairy cattle. Gillund et al. (2001), Pryce et
al. (2001) and Lopez-Gatius et al. (2003) Correlated
significant loss of body condition with decreasing rates of
pregnancy and increased mortality rates for embryos.

Table 4. Effect of body condition score at calving on

reproductive  efficiency  parameters  of
crossbred cows
] BCS
Trait 3< 3 >
- st 1
Postpartum I7sevice g 04931 7124660  68.148.5°

(PPFS) (day)
Days open (DO) (day) 1235+12.42 102.3+13.1° 96.3+11.6°
Number of services per

a b b
conception (NS/C) 2.740.4 1.9+0.5 1.7+0.6
Conception rate (CR) a b b
%)" 30 50 60

a, b: values within the same row having different superscripts are
significantly different at (P <0.05)
1-Conception rate calculate from first service

Effect of BCS level on estrus intensity expression in
crossbred cows

Table (5) shows that the estrus sings were more
likely to appear in BCS >3 cows compared to <3 BCS.
Positive association with estrus intensity expression in
crosshbred cows had disappeared with BCS level in cows.
The current results matched those reported by Madureira et
al. (2015) and Richardson et al. (2016) documented a
positive relationship between BCS and the expression and
strength of estrus in dairy cows. In addition, Aungier et al.
(2015) reported that a 0.25 increase in BCS was positively
correlated with a rise in pre-ovulation physical activity in
dairy cows. Lovendahl and Chagunda (2010), Silper et al.
(2017) and Burnett et al. (2017) suggested that BCS
considered one of the key factors related to the relative
increase in estrus physical activity and duration. Roche et
al. (2009) reported that low BCS was correlated with
delayed post-calving estrus display, longer conceptional
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intervals, and reduced pregnancy to first insemination.
Perry and Perry (2008) and Pohler et al. (2012) found that
positive association of estrus expression with pregnancy
rate is primarily attributable to increased pre-ovulation
circulating estradiol, which regulates a number of
physiological events that are responsible for fertility and
pregnancy. Davoodi et al. (2016) and Pereira et al. (2016)
found that positive association with enhanced ovarian
function resulted in increased fertility, development of
embryos, and the rate of pregnancy and expression of
estrus near mating. The cows that have reduced the LH
pulse frequency with negative energy balance, which
declines estradiol synthesis through the pre-ovulatory
follicle (Butler, 2003).

Table 5. Percentage of estrus intensity expression at
different BCS levels in crossbred cows

Estrus intensity %  No. = BgS -
Weak estrus intensity ) N
expression 10 5007 300) 20(2)
Strong estrus intensity i N
expression? 10 30 (3)* 70(7)

a, b: values within the same row having different superscripts are
significantly at (P <0.05), 1-Weak estrus intensity expression:
These cows, which appeared one sign only during the estrus. 2-
Strong estrus intensity expression: These cows, which appeared
>3 signs at least during the estrus.

Effect of body condition score at calving on
concentrations of progesterone during estrus period in
crossbred cows

Table (6) clarify concentrations of progesterone in
blood plasma in estrus and d 7 post-mating were lower (P
<0.05) (0.14+0.01 ng/ml) and (2.4+ 0.2 ng/ml) in cows
with BCS<3 compared to cows had BCS equal to or
greater than 3 in crossbred cows. Positive association has
been observed in crossbred cows between progesterone
concentrations at estrus and d7 post-mating and BCS level.
According to the present finding, Madureira et al. (2019)
reported that lower concentrations of progesterone d 7
post-mating in cows with BCS <2.75 (2.5 + 0.2 ng/ml)
compared to cows with BCS >3.0 (3.2 £ 0.1 ng/ml) were
found. Positive associations between post-mating and BCS
concentrations of progesterone d 7 and the pregnancy rate
in cows (Madureira et al., 2019). Spencer and Bazer (2002)
stated that post-service progesterone concentrations were
positively associated with cows conception rates maybe
progesterone is vital for pregnancy maintenance. Lopez-
Gatius et al. (2004) indicated that cows with higher
concentrations of progesterone or supplemented with
exogenous sources post-service progesterone had higher
levels of pregnancy relative to non- supplemented or cows
with decreasing concentrations of progesterone in the
blood. Demetrio et al. (2007) found a positive association
between d 7 progesterone concentrations and d 28 post-
insemination pregnancy levels in dairy cattle. Stronge et al.
(2005) reported that decreased concentrations of
progesterone from day5 to day 7 post-mating had been
associated with reduced fertility in dairy cows.
Effect of body condition score at calving on
concentrations of estradiol-17p at estrus period in
crossbred cows

Table (6) shows a lower concentrations of estradiol-
178 in estrus (P <0.05) (18.8+2.5 pg/ml) in cows with

BCS<3 compared to cows with BCS equivalent 3 or > 3 in
pregnant  crossbred cows. Results showed that
concentrations of estradiol-17p at estrus were lower in
non-pregnant cows (12.4+3.2, 15.8+3.1 and 17.2+2.6
pg/ml) compared to those of pregnant cows (18.8+2.5,
25.624.3 and 28.4+2.4 pg/ml) in cows with BCS<3, equal
to 3 and >3, respectively. Van Eerdenburg et al. (2000),
Gillies and McArthur (2010) indicated that estradiol
concentration at estrus plays a significant role in estrous
activity as it activates hypothalamus-regulating sexual
behavioral estrogen receptors. Buhi (2002), Ozturk and
Demir (2010) and Atkins et al. (2013) stated that the
production of the oviductal secretory glycoproteins and
uterine receptivity required for exposure estradiol-17p
increases fertilization success and improves embryo quality
and viability. Madureira et al. (2015) and Denis-Robichaud
et al. (2018) reported that sexual behavior intensity in BCS
< 2.5 cows was lower than BCS > 2.75 cows. Wiltbank et
al. (2014) stated that inadequate circulation of estradiol-
17p in cows with low BCS could limit fertility and increase
pregnancy loss. Keskin et al. (2016) suggested that higher
concentrations of estradiol-17f3 would facilitate transport of
sperm and oocytes into the reproductive tract and improve
uterine lumen for early embryonic development.

Table 6. Concentrations of progesterone in blood
plasma (ng /ml), and estradiol-178 (pg/ml),
during estrus period in pregnant and non-
pregnant crossbred cows.

Hormone BCS level

<3 3 >3
Pregnant cow
Progesterone at estrus 0.14+0.012 0.22+0.02° 0.23+0.02°

Progesterone at 7day of estrus 2.4+ 0.20° 3.2+0.40° 3.4+0.30°
Estradiol-178 at estrus 18.842.507 25.6+4.30° 28.4+2.40P
Non-pregnant cow

Progesterone at estrus 0.20+0.03% 0.26+0.01° 0.25+0.02°
Progesterone at 7day of estrus 1.8+ 0.20 2.1+ 0.20* 2.2+ 0.20?
Estradiol-17p at estrus 12.443.20* 15.8+3.10° 17.2+2.60°

a, b: values within the same row having different superscripts are
significantly at (P <0.05).

CONCLUSION

the current results indicated a significant effect of
BCS at calving on recovery of ovarian activity and
subsequent reproductive characteristics, during postpartum
period in crosshred cows. From the present study, it could
be recommended that great attention must be paid to the
body condition score of the crossbred cows less than level
3 to enhancing improving postpartum reproductive
performance.

REFERENCES

Abunna, F. B. Merid, G. Goshu, H.Waktole, G. Mammo
(2018). Assessment of major reproductive health
problems, their effect on reproductive performances and
association with brucellosis in dairy cows in Bishoftu
town, Ethiopia. J. Dairy, Vet. Anim. Res., 7(1):14-20.

Armstrong D G, J G. Gong, and R. Webhb
(2003) Interactions between nutrition and ovarian
activity in cattle: physiological, cellular and
molecular mechanisms. Reproduction
Supplements, 61:403 —41.

217



Damarany, A. 1.

Atkins JA, M. F. Smith, M.D. MacNeil, E.M. Jinks, FM
Abreu, LJ. Alexander & T.W. Geary (2013)
Pregnancy establishment and maintenance in cattle.
J Anim. Sci., 91:722-733.

Aungier, S. P. M., J. F. Roche, P. Duffy, S. Scully, and M.
A. Crowe (2015) The relationship between activity
clusters detected by an automatic activity monitor
and endocrine changes during the periestrous
period in lactating dairy cows. J. Dairy Sci.,
98:1666-1684.

Bayram, B., V. Aksakal and O. Akbulut (2012) Effect of
the body condition score on some reproduction and
milk yield traits of Swedish red and white cows.
The Journal of Animal & Plant Sciences, 22(3):

545-551.
Boland M P and P. Lonergan (2005) Effects of nutrition on
fertility in dairy cows. Advanced Dairy

Technology, 15:19-33.

Boland M P, P. Lonergan and D. O’Callaghan
(2001) Effect of nutrition on endocrine parameters,
ovarian physiology, and oocyte and embryo
development. Theriogenology, 55 (6):1323-1340.

Buckley, F., K. O’Sullivan, J. F. Mee, R. D. Evans, and P.
Dillon (2003) Relationships among milk vyield,
body condition, cow weight, and reproduction in
spring-calved Holstein-Friesians. J. Dairy Sci.,

86:2308-2319.
Buhi, W.C. (2002) Characterization and biological roles of
oviduct - specific, oestrogen - dependent

glycoprotein . Reproduction,123:355-362.

Burnett, T. A., A. M. L. Madureira, B. F. Silper, A. C. C.
Fernandes and R. L. A. Cerri (2017). Effects of
integrating an automated activity monitor into a
first postpartum artificial insemination program and
health related risk-factors on reproductive
performance in lactating dairy cows. J. Dairy Sci.,
100:5005-5018.

Butler, W. R. (2003) Energy balance relationships with
follicular development, ovulation and fertility in
postpartum dairy cows. Livest. Prod. Sci., 83:211-
218.

Butler, W.R. (2001) Nutritional effects on resumption of
ovarian cyclicity and conception rate in postpartum
dairy cows. Brit Soc Anim Sci Occasional
Publication 26:133-145.

Butler, W.R. (2005) Inhibition of ovulation in the
postpartum cow and the lactating sow. Livest Prod
Sci., 98: 5-12.

Cartmill, J. A., S. Z. El Zarkouny, B. A. Hensley, G. C.
Lamb and J. S. Stevenson (2001) Stage of cycle,
incidence, and timing of ovulation, and pregnancy
rates in dairy cattle after three timed breeding
protocols. J Dairy Sci., 84:1051-1059.

Chagas L M, J. J. Bass, D. Blache, C. R. Burke, J. K. Kay,
D. R. Lindsay, M.C. Lucy, G. B. Martin, S. Meier,
F. M. Rhodes, J R Roche, W. W. Thatcher and R.
Webb (2007) Invited review: New perspectives on
the roles of nutrition and metabolic priorities in the
subfertility of high-producing dairy cows. J Dairy
Sci., 90:4022-4032.

Chapinal N, M. E. Carson, S. J. LeBlanc, K. E. Leslie, S.
Godden, M. Capel, J. E. P. Santos, M. W. Overton,
T. F. Duffield (2012) The association of serum
metabolites in the transition period with milk
production and early-lactation  reproductive
performance. J. Dairy Sci., 95: 1301-13009.

Davoodi, S., R. F. Cooke, A. C. C. Fernandes, B. I.
Cappellozza, J. L. M. Vasconcelos, and R. L. A.
Cerri (2016) Expression of estrus modifies the gene
expression profile in reproductive tissues on day 19
of gestation in beef cows. Theriogenology, 85:645-
655.

Delgado, R., J. G. Magafia , C. Galina and J. C. Segura
(2004) Effect of Body Condition at Calving and its
Changes During Early Lactation on Postpartum
Reproductive Performance of Zebu Cows in a
Tropical Environment, Journal of Applied Animal
Research, 26 (1): 23-28.

Demetrio, D.G.B., R. Santos and J.L.M Vasconcelos
(2007) Factors affecting conception rates following
artificial insemination or embryo transfer in
lactating Holstein cows. J. Dairy Sci., 90:5073-
5082.

Denis-Robichaud J, S .J. LeBlanc, A. Jones-Bitton, B.F.
Silper and R.L. Aoki Cerri (2018) Pilot study to
evaluate the association between the length of the
luteal phase and estrous activity detected by
automated activity monitoring in dairy cows. Front.
Vet. Sci., 5:210.

Diskin M.G., D.R. Mackey, J.F. Roche and J.M. Sreenan
(2003) Effects of nutrition and metabolic status on
circulating hormones and ovarian follicle
development in cattle. Anim. Reprod. Sci., 78: 345-
370.

Drackley, J.K., R.L. Wallace, D. Graugnard, J. Vasquez,
B.F. Richards, and J.J. Loor (2014) Visceral
adipose tissue mass in non-lactating dairy cows fed
diets differing in energy density. J. Dairy Sci.,
97:3420-3430.

Duncan, D. B., 1955. Multiple ranges and multiple F. Test.
Biometrics, 11:1-24.

Elmetwally, M.A., A. Montaser, N. Elsadany, W. Bedir,
M. Hussein, and S. Zaabel (2016) Effect of parity
on postpartum fertility parameters in Holstein dairy
cows. IOSR Journal of Agriculture and Vet., Sci.,
9: 91-99.

Esmaili-Tazangi, M. K. and A. Mirzaei (2015) The effect
of body condition loss and milk yield on the
efficiency of Owvsynch in cycling Holstein dairy
cows. Revue Méd. Vét., 166 (11-12): 345-349

Garnsworthy, P.C., K.D. Sinclair, and R. Webb (2008)
Integration of physiological mechanisms that
influence fertility in dairy cows. Animal, 2:1144-1152.

Gillies, G.E and S. McArthur (2010) Estrogen actions in
the brain and the basis for differential action in men
and women: a case for sex-specific medicines.
Pharmacol. Rev., 62(2):155-198.

Gillund, P, O. Reksen, Y. T. Grohn and K. Karlberg
(2001) Body condition related to Kketosis and
reproductive performance in Norwegian dairy
cows. J Dairy Sci., 84:1390-1396.

218



J. of Food and Dairy Sci., Mansoura Univ., Vol. 11 (6), June, 2020

Gumen, A. J. N. Guenther and M. C. Wilthank
(2003) Follicular size and response to Ovsynch
versus detection of estrus in anovular and ovular
lactating dairy cows. J Dairy Sci., 86: 3184-3194.

Haque, M.N., M.R. Gofur, K.M. Asaduzzaman and
M.M.U.(2015) Bhuiyan Factors limiting the
pregnancy rates in artificially inseminated cows in
Bangladesh. Int. J Dairy Sci.,10:278-287.

Hoedemaker, M., D. Prange and Y. Gundelach (2009)
Body condition change ante- and postpartum,
health and reproductive performance in German
Holstein cows. Reprod Dom Anim., 44:167-173.

Huzzey, J.M., D.M. Veira, D.M. Weary and M.A. Von-

Keyserlingk (2007) Prepartum behavior and dry

matter intake identify dairy cows at risk for metritis.

J Dairy Sci., 90: 3220-3233.

F., P. Pytloun, M. KubeSova, M. Stipkova, J.

Bouska, J. Volek, J. Frelich, R. Rajmon (2008)

Relationships among body condition score, milk

yield and reproduction in Czech Fleckvieh cows.

Czech J. Anim. Sci., 53 (9): 357-367.

Kamal, M. M., M.M. Rahman, HW. Momont and M.
Shamsuddin  (2012) Underlying disorders of
postpartum anoestrus and effectiveness of their
treatments in crossbred dairy cows. Asian Journal
of Animal Sci., 6 (3): 132-139.

Keskin, A., G. Mecitoglu, E. Bilen, B. Guner, A. Orman,
H. Okut and A. Gumen (2016) The effect of
ovulatory follicle size at the time of insemination
on pregnancy rate in lactating dairy cows. Turk J
Vet. Anim. Sci., 40:68-74

Kim, I. H. and G.H. Suh (2003) Effect of the amount of
body condition loss from the dry to near calving
periods on the subsequent body condition change,
occurrence of postpartum diseases, metabolic
parameters and reproductive performance in
Holstein dairy cows. Theriogenology 60:1445-1456

Kim, I.H. and J. K. Jeong (2019) Risk factors limiting first
service conception rate in dairy cows and their
economic impact. Asian-Australia's J Anim Sci.,
32:519-526

Landaeta-Hernandez, A.J., M. Giangreco, P. Melendez, J.
Bartolome, F. Bennet, D. O. Rae, J. Hernandez and
L.F. Archbald (2004) Effect of biostimulation on
uterine involution, early ovarian activity and first
postpartum  estrous cycle in beef cows.
Theriogenology, 61:1521-1532.

Lassen, J., M. Hansen, M. K. Sorensen, G. P. Aamnd, L.
G. Christensen, and P. Madsen (2003) Genetic
analysis of body condition score in first —parity
Danish Holstein cows. J. Dairy Sci., 86: 4123-4128.

Looper, M.L., C.A. Lents and R.P. Wettemann (2003)
Body condition at parturition and postpartum
weight changes do not influence the incidence of
short-lived corpora lutea in post-partum beef cows.
J Anim. Sci., 81; 2390-2394.

Lopez, H., D. Z. Caraviello, L.D. Satter, P.M. Fricke and
M.C. Wilthank (2005) Relationship between level
of milk production and multiple ovulations in
lactating dairy cows. J Dairy Sci., 88:2783-2793.

Jilek,

Lopez-Gaius, F., J. Yaniz and D. Madriles-Helm
(2003) Effects of body condition score and score
change on the reproductive performance of dairy
cows: A meta-analysis. Theriogenology, 59:801-812.

Lopez-Gaius, F., P. Santolaria, J. Yaniz and et al. (2004)
Progesterone supplementation during the early fetal
period reduces pregnancy loss in high-yielding
dairy cattle. Theriogenology, 62:1529-1535.

Lovendahl,, P., and G. G. Chagunda (2010) On the use of
physical activity monitoring for estrus detection in
dairy cows. J. Dairy Sci., 93:249-259.

Lucy, M.C. (2000) Regulation of ovarian follicular growth
by somatotropin and insulin-like growth factors in
cattle. J. Dairy Sci., 83:1635-1647.

Mader, T. L., M.S. Davis, and T. Brown-Brandl (2006)
Environmental factors influencing heat stress in
feedlot cattle. J. Anim. Sci., 84: 712-719.

Madureira, A. M. L., B. F. Silper, T. A. Burnett, L. B.
Polsky, L. H. Cruppe, J. L. M. Vasconcelos, and R.
L. A. Cerri (2015) Factors affecting expression of
estrus measured by activity monitors and
conception risk of lactating dairy cows. J. Dairy
Sci., 98:7003-7014.

Madureira, A. M. L., L. B. Polsky, T. A. Burnett, B. F.
Silper, S. Soriano, A. F. Sica, K. G. Pohler, J. L. M.
Vasconcelos and R. L. A. Cerri (2019) Intensity of
estrus following an estradiol-progesterone-based
ovulation synchronization protocol influences
fertility outcomes. J. Dairy Sci., 102:3598-3608.

Matthew, M.R. (1993) Dairying centre for tropical
veterinary medicine. UK: University of Edinburgh,
Mc Millan press Ltd, pp: 67-68.

Matthews, L.R., C. Cameron, A.J. Sheahan, E.S. Kolver
and J.R. Roche (2012). Associations among dairy
cow body condition and welfare-associated
behavioral traits. J. Dairy Sci., 95: 2595-2601.

McDougall, S., H. Hussein, D. Aberdein, K. Buckle, J.
Roche, C. Burke and et al. (2011) Relationships
between cytology, bacteriology and vaginal
discharge scores and reproductive performance in
dairy cattle. Theriogenology, 76:229-240.

Meier, S., J. K. Kay, B. Kuhn-Sherlock, A. Heiser, M. D.
Mitchell, M. A. Crookenden, M. Vailati Riboni, J. J.
Loor and J. R. Roche (2020) Effects of far-off and
close-up transition cow feeding on uterine health,
postpartum anestrous interval, and reproductive
outcomes in pasture-based dairy cows. Journal of
Animal Science and Biotechnology, 11:17: 2-11.

Meikle, A., M. Kulcsar, Y. Chilliard, H. Febel, C.
Delavaud, D. Cavestany and P. Chilibroste (2004)
Effects of parity and body condition at parturition
on endocrine and reproductive parameters of the
cow. Reproduction, 127: 727-737

Mirzaei, A., M. Kafi, M. Ghavami, M. Mobhri, H. Gheisari
(2007) Ovarian activity in high and average
producing Holstein cows under heat stress
conditions. Comp. Clin. Path., 16: 235-241.

Moreira, F., C. Orlandi, C. A. Risco, R. Mattos, F. Lopes
and W. W. Thatcher (2001) Effects of
presynchronization and bovine somatotropin on
pregnancy rates to a timed artificial insemination
protocol in lactating dairy cows. J Dairy Sci., 84:
1646-1659.

219


http://ascidatabase.com/author.php?author=M.M.&last=Kamal
http://ascidatabase.com/author.php?author=M.M.&last=Rahman
http://ascidatabase.com/author.php?author=H.W.&last=Momont
http://ascidatabase.com/author.php?author=M.&last=Shamsuddin
http://ascidatabase.com/author.php?author=M.&last=Shamsuddin

Damarany, A. 1.

Ospina, P.A., D.V. Nydam, T. Stokol, and T.R. Overton
(2010) Associations of elevated nonesterified fatty
acids and B-hydroxybutyrate concentrations with
early lactation reproductive performance and milk
production in transition dairy cattle in the
northeastern United States. J. Dairy Sci., 93:1596-
1603.

Ozturk, S. and R. Demir (2010) Particular functions of
estrogen and progesterone in establishment of
uterine receptivity and embryo implantation.
Histology and Histopathology,25:1215-1228.

Pancarci, S.M., E.R. Jordan, C.A Risco, M.J. Schouten,
F.L. Lopes, F. Moreira, W.W. Thatcher (2002) Use
of estradiol cypionate in a presynchronized timed
artificial insemination program for lactating dairy
cattle. J. Dairy Sci., 2002, 85, 122-131.

Patel, M., G.P. Lakhani, S. Ghosh, S. Nayak, B. Roy,
R.P.S. Baghel and A. Jain. (2018) Effect of Body
Condition Score on Milk Production, Milk
Composition and Reproductive Performance of
Lactating Murrah Buffaloes.
Int.J.Curr.Microbiol.App.Sci., 7(11): 1204-1212.

Patton, J., D.A. Kenny, S. McNamara, J.F. Mee, F.P.
O'Mara and et al. (2007) Relationships among milk
production, energy balance, plasma analytes, and
reproduction in Holstein-Friesian cows. J Dairy
Sci., 90: 649-65.

Pereira, M. H. C., M. C. Wiltbank, and J. L. M.
Vasconcelos (2016) Expression of estrus improves
fertility and decreases pregnancy losses in lactating
dairy cows that receive artificial insemination or
embryo transfer. J. Dairy Sci., 99:2237-2247.

Perry, G. A., and B. L. Perry (2008) Effect of preovulatory
concentrations of estradiol and initiation of standing
estrus on uterine pH in beef cows. Domest. Anim.
Endocrinol., 34:333-338.

Pohler, K. G., T. W. Geary, J. A. Atkins, G. A. Perry, E.
M. Jinks, and M. F. Smith (2012) Follicular
determinants of pregnancy establishment and
maintenance. Cell Tissue Res. 349:649-664.

Pryce, J. E., M. P. Coffey and G. Simm (2001) The
relationship between body condition score and
reproductive  performance. Journal of Dairy
Science, 84:1508-1515.

Richardson, B. N., S. L. Hill, J. S. Stevenson, G. D.
Gemechis, and G. A. Perry (2016) Expression of
estrus before fixed time Al affects conception rates
and factors that impact expression of estrus and the
repeatability of expression of estrus in sequential
breeding seasons. Anim. Reprod. Sci., 166:133-
140.

Roche, J. R., K. A. Macdonald, C. R. Burke, J. M. Lee and
D. P. Berry (2007) Associations among body
condition score, body weight, and reproductive
performance in seasonal-calving dairy cattle. J
Dairy Sci., 90: 376-391

Roche, J. R., N. C. Friggens, J. K. Kay, M. W. Fisher, K. J.
Stafford, and D. P. Berry (2009) Invited review:
Body condition score and its association with dairy
cow productivity, health, and welfare. J. Dairy Sci.,
92:5769-5801.

Roche, JR., KA. Macdonald, KE. Schutz, L.R.

Matthews, G.A. Verkerk, S. Meier and et al. (2013)

Calving body condition score affects indicators of

health in grazing dairy cows. J Dairy Sci., 96: 5811-

5825.

Rojas Canadas, E., M. M. Herlihy, J. Kenneally, J. Grant,
F. Kearney, P. Lonergan and S. T. Butler (2020)
Associations between postpartum phenotypes, cow
factors, genetic traits, and  reproductive
performance in seasonal-calving, pasture-based
lactating dairy cows .J. Dairy Sci., 103:1016-1030.

Samardtel, J., K. Ling, H. Jaakson, T. Kaart, and O. Kart
(2006). Effect of body condition score at
parturation on the production performance, fertility
and culling in primiparous Estonian Holstein cows.
Veterinarija IR Zootechnika, 36 (58): 69-74.

Santos, J.E., T.R. Biloy, W.W. Thatcher, C.R. Staples and
F.T. Silvestre (2008) Long chain fatty acids of diet
as factors influencing reproduction in cattle. Reprod
Domest Anim., 43: 23-30.

Santos, J.E.P. (2008) Nutrition and reproduction in dairy
cattle. Tri-State Dairy Nutrition Conference,
Columbus USA.

Santos, J.E.P., H.M. Rutigliano and M.F.S. Filho (2009)
Risk factors for resumption of postpartum estrous
cycles and embryonic survival in lactating dairy
cows. Anim Reprod Sci.,110:207-221.

SAS, User’s Guide (2002). Statistics, Version 9.0 Edition.
SAS Institute Inc., Cary, NC, USA.

Siddiqui, M.AR., Z.C. Das, J. Bhattacharjee and et al.
(2013) Factors affecting the first conception rate of
cows in smallholder dairy farms in Bangladesh.
Reprod Domest Anim.,48:500-505.

Silper, B. F., A. M. L. Madureira, L. B. Polsky, S. Soriano,
A.F. Sica, J. L. M. Vasconcelos, and R. L. A. Cerri
(2017) Daily lying behavior of lactating Holstein
cows during an estrus synchronization protocol and
its associations with fertility. J. Dairy Sci.,
100:8484-8495.

Spencer, T.E. and F.W. Bazaer (2002) Biology of
progesterone action during pregnhancy recognition
and maintenance of pregnancy. Front. Biosci.,7:
1879-1898.

Stefanska, B., W. Nowak, E. Pruszynska-Oszmalek, R.
Mikuta, D. Stanistawski, M. Kasprowicz-Potocka,
A. Frankiewicz and P. Mackowiak. (2016) The
effect of body condition score on the biochemical
blood indices and reproductive performance of
dairy cows. Ann. Anim. Sci., 16 (1):129-143.

Stronge, AJ.H., J.M. Sreenan, M.G Diskin and et al.
(2005)  Post-insemination  milk  progesterone
concentration and embryo survival in dairy cows.
Theriogenology, 64:1212-1224.

Umafia Sedo, S., D. Rosa, G. Mattioli, R. Luzbel de la
Sota, M.J. Giuliodori (2018) Associations of
subclinical hypocalcemia with fertility in a herd of
grazing dairy cows. J Dairy Sci.,101:10469-10477.

Van Eerdenburg, F.J., LA. Daemen, E.M. Van der Beek,
F.W. Van Leeuwen (2000) Changes in estrogen-
alpha receptor immunoreactivity during the estrous
cycle in lactating dairy cattle. Brain Res., 880:219-
223.

220



J. of Food and Dairy Sci., Mansoura Univ., Vol. 11 (6), June, 2020

Walker, J. and G. Perry (2007) Cow Condition and
Reproductive  performance. Proceedings, The
range beef cow symposium XX December 11, 12
and 13, 2007 Fort Collins, Colorado, USA.

Walsh, R. B., J. S. Walton, D. F. Kelton, J. S. Le Blanc, K.
E. Leslie and T. F. Duffield (2007) The Effect of
Subclinical Ketosis in Early Lactation on
Reproductive Performance of Postpartum Dairy
Cows. J. Dairy Sci., 90: 2788-2796.

Wathes, D. C., M. Fenwick, Z. Cheng, N. Bourne, S.
Llewellyn, D. G. Morris, D. Kenny, J. Murphy, and
R. Fitzpatrick (2007) Influence of negative energy
balance on cyclicity and fertility in the high
producing dairy cow. Theriogenology, 68 (Suppl.
1):5232-S241.

Wathes, D. C., Z. Cheng, M. A. Fenwick, R. Fitzpatrick,
and J. Patton (2011) Influence of energy balance on
the somatotrophic axis and matrix
metalloproteinase expression in the endometrium of
the postpartum dairy cow. Reproduction, 141:269-
281.

Wathes, D.C., Z. Cheng, W. Chowdhury, M.A. Fenwick,
R. Fitzpatrick and et al. (2009) Negative energy
balance alters global gene expression and immune
responses in the uterus of postpartum dairy cows.
Physiol. Genomics, 39:1-13.

Wiltbank, M. C., G.M. Baez, J.L.M. Vasconcelos, M.
Pereira, A.H. Souza, R. Sartori, J.R. Pursley (2014)
The physiology and impact on fertility of the period
of proestrus in lactating dairy cows. Anim. Reprod.,

11 (3):225-236.

dblil) BN 8 5 ol daila i o L) Adulill (ailadll g pdaseal) LY o 3N 6l die anad) Ala il
Al paa Jelan daa)
san &) gl daaly Ladal) 3 ) gall g A )30 A0S i gall g ) o) LY and

Adaglal)l AN 8 52V gl aey dlulsl) (ailiaddl s ocanall LI e 52V gl die sl s 30 aad Al ) s2a <y ol
Iy 58 12 (e (555 e sana JS gaalane A0 I Caand (Glanf &l X (sal Jled) (e Jaidi 58 36 aae anll 138 3 aaiad
Y gLl 5 o) Gimy sl 5 e orpball Axain g M am 5l B3 5o 53V 5l (g 85l (o il & jelil (3< 53 ¢ 35) auall Alla e
B A5 HEL 3> (e Ji e Alla S ) JEY) 8 (5 2.5465.6 53.8451.2 « 3.4+38.4) (P<0.05) Lisine Jshi il
¢3.9428.4 ) 3< (0 S lpanin Als S &Y f (2 7.1445.9 53.4+38.4 ¢ 2.2430.2) 3 (5 5o leamn Als S )
59.3495.3 ) (P<0.05) Lisina Jshl bad¥l 5 Js¥) wilill 5 8aY gl cp sl cul Dl e (s 5.3£43.2 52.6+30.5
5 6.6£71.2) 3 s leana Alla il ) JAVL LG 3> e DB lpana Al il AN B (am 12.4£123.5
Lo clailill s IS gl e (a211.6£96.3 5 8.5+68.1) 3< o ST lgavn Ala <l A JAY) o (a5 13.12£102.3
0.5£1.9) 3 (s st Lpamn Alla il 3 &1 5 3< o Sl Lgansn Allas i€ 3 S L3 (Al 0,617 ) S8 Jaall & gaa]
(P<0.05) Lsira Sef J ¥ il (e Jaad) Jaee (IS (Anili 0.442.7) 3> 0o i) Lpana Al il ) 8L &6l (Aail
S S A el Dl e 3< (e ST e Al il ) &Y 51 3 (o ghon Lpana Alla il 3 &Y 3 %60 550
5 oanall L) alaiad e 33V gl die aval) Alad (5 gina 8l 5 sm g Al il i jelal 9430 CilS s (3> (o Jil Lgana Al
G sl (e JBY Euny 50Y gl e Lilenal) Alal) Lnaaly Conl) o g s =) (e Aladal) a1 85 g ey Al ailiadl
Adadall &Y 8 5aY ol amy Ll eaY) st Jad (03

221



