Ebrahimi efal

Iranian
chAur?lgc{
OAn%pr’nal
Science

Research Article

Comparing Body Weight, Body Biometrical Parameters,

Blood Metabolites, and Progesterone Concentration
of Ewe Lambs and Yearling Ewes

M. Ebrahimil*, B. Fardoostl, G. Moghaddaml, S.A. Rafatl,
A. Hossein Khanil, S. AIijanil, H. Daghigh Kia' and H. Paya1

1 Department of Animal Science, Faculty of Agriculture, University of Tabriz, Tabriz, Iran

Received on: 18 Mar 2019
Revised on: 12 Jun 2019
Accepted on: 15 Jun 2019
Online Published on: Sep 2020

*Correspondence E-mail: marzebrahimi@tabrizu.ac.ir
© 2010 Copyright by Islamic Azad University, Rasht Branch, Rasht, Iran

Online version is available on: www.ijas.ir

ABSTRACT

Regardless of reasonable reproductive performance of ewe lambs of many breeds, Ghezel ewe lambs have a
very poor fertility rate, but Ghezel yearling ewes have a high fertility rate. So, comparing ewe lambs with
yearling ewes can help us to understand the reason of this difference. Accordingly, this study was designed
to evaluate body weight, body biometrical parameters, serum metabolites, progesterone concentration, and
trait correlations of Ghezel ewe lambs and yearling ewes. During the breeding season, Ghezel ewe lambs
(n=36, 7 months old) and yearling ewes (n=39, 18 months old) were weighed, their body biometrical pa-
rameters were measured, blood samples were collected, and serum metabolites and progesterone concentra-
tions were measured. Then, all data were analyzed by the general linear model procedure of SAS software.
The results of this study indicated higher relative body weight, all body biometrical parameters (except head
length), and progesterone concentration in yearling ewes in comparison with ewe lambs (P<0.01). How-
ever, serum urea and glucose concentrations were lower in yearling ewes in comparison with ewe lambs
(P<0.05). Also, results indicated a positive correlation of relative body weight and age with progesterone
concentration of yearling ewes (P<0.01). On the other hand, results indicated a negative correlation of se-
rum progesterone, relative body weight and age with urea concentration of yearling ewes (P<0.05). The
overall results of this study indicated that Ghezel ewe lambs had lower relative body weight, body parame-
ters, and progesterone concentration, but higher blood glucose and urea concentrations in comparison with
yearling ewes.

LA [01:905] body weight, blood metabolites, ewe lamb, progesterone.

INTRODUCTION

Although ewe lambs successfully bred at 7 to 9 months of
age in some countries (Kenyon et al. 2014), mating Ghezel
ewe lambs (a fat-tailed sheep breed inhabited in the East
and West Azerbaijan provinces, Iran) usually postpone until
the second year, when yearling ewes have higher fertility
rate (Saadat-Noori and Siah-Mansoor, 1987; Baneh et al.
2010). As reproductive performance directly influences

farmer’s income (Hasani et al. 2018), understanding the
reason of low reproductive performance of ewe lambs can
lead to a solution for improving fertility rate of sheep
flocks.

Previous studies indicated the importance of body condi-
tion score (BCS) and body weight on reproductive effi-
ciency and lamb survival during the breeding season
(Madani et al. 2009; Cam et al. 2010; Aliyari et al. 2012;
Aktag et al. 2015). These results proved the impact of nutri-
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tional status and body condition on reproductive efficiency
(Koycegiz et al. 2009). It was indicated that improving nu-
tritional status before or around mating increased reproduc-
tive performance and ovulation rate (Lassoued et al. 2004;
Petrovi¢ et al. 2012; Ghasemi-Panahi et al. 2016). On the
other hand, underfeeding, inadequate dietary protein, or low
body weight postponed the onset of puberty (Mukasa-
Mugerwa and Mutiga, 1993; Kaur and Arora 1995; Garcia
et al. 2002). Fertility is under the signaling control of sex
hormones, gonadotropic hormones, and some metabolic
hormones (GH, IGF-I, insulin, leptin), (Chandrashekar and
Bartke, 2003; Robinson et al. 2006; Abadjieva et al. 2011;
El-Shahat et al. 2014). It was reported that increasing in
insulin secretion decreased the prevalence of short luteal
phases in ewes (Mitchell et al. 2003). Also, the impact of
IGF-I, growth hormone, and leptin on oestrous cyclicity
was proved (Armstrong et al. 2003). Furthermore, some
blood metabolites influence fertility rate either in the posi-
tive (glucose) or negative way (urea, ammonia, and triglyc-
eride), (Miyoshi et al. 2001; Robinson et al. 20006).

Ghezel yearling ewes usually have a reasonably good re-
productive performance; so, ewe lambs and yearling ewes
were compared to understand the ideal situation for improv-
ing fertility rate of Ghezel ewe lambs. Accordingly, this
study was designed to evaluate body weight, body biomet-
rical parameters, serum metabolites, progesterone concen-
tration, and trait correlations of Ghezel ewe lambs and year-
ling ewes during the breeding season.

MATERIALS AND METHODS

Animals and housing

All procedures of the present experiment were proved by
Animal Care and Use Committee (887/17, University of
Tabriz, Iran). In this experiment, Ghezel ewe lambs and
yearling ewes were evaluated during the breeding season.
Animals were kept in Khalat-Pushan Agricultural Research
Station (38" 01'54"N 46° 23'41"E), University of Tabriz,
Tabriz, Iran. The feeding system of ewe lambs and year-
lings was as follows: Lambs were received milk from birth
to three months of age. During this time, lambs were also
fed a starter diet as the mixture of alfalfa hay (40%) and
concentrate (60%). The concentrate (CP=15.93%, ME=
2.36 Mcal) was composed of grounded barley (40%), wheat
bran (16.67%), beet pulp (21.67%), cottonseed (8.33%),
soybean meal (6.67%), salt (0.33%), calcium carbonate
(0.5%), and mineral and vitamin premix (0.83%). After
three months, lambs were grazed on intermediate pasture
along with their mothers. During the late days of autumn
and entire winter, lambs were housed in a pen and had ad
libitum access to alfalfa hay and corn silage. Then, they
were grazed on intermediate pastures in the spring, sum-
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mer, and early autumn. Feeding on intermediate pastures
could not comply with animal’s requirement. Breeding sea-
son in this breed is between July and August. During the
breeding season, 36 ewe lambs with the average age of 7.03
+ 0.98 months and 39 yearling ewes with the average age of
18.32 £ 0.67 months were used for evaluations. All selected
ewe lambs showed estrous signs during the breeding season
(detected by daily using of ram teasers for 40 days).

Data collection

For this reason, Ghezel ewe lambs and yearling ewes were
weighed and their relative body weight was calculated as
percentage of body weight to the mature body weight in
this breed (59.1 kg; Farid and Mokarechian, 1977). Also, an
animal’s body condition score (BCS) was determined.
Then, body biometrical parameters were measured (based
on centimeters), which are presented in Figure 1. Body
biometrical parameters included: head length: a distance
between the rostral tip of the nose and the caudal base line
of the forehead; head width: a distance between the two
ears; body length: a distance between shoulders and hip;
withers height: a distance between the base of the front
hooves and the tip of two shoulders; croup height: a dis-
tance between the base of the hind limb hooves and the tip
of the croup; thigh-pelvic junction width (hip to hip): a dis-
tance between left and right thigh-pelvic junction; pelvic
length: a distance between coxal tuber and ischiatic tuber
(between the iliac wing and ischiatic tuber); shoulder width:
a distance between right and left shoulders; pelvic width: a
distance between left and right coxal tubers; ischium width
(pin to pin): a distance between left and right ischiatic tu-
bers; body barrel: the circumference of abdomen around
umbilical region; heart girth: the circumference of chest
right behind the elbows (olecranon); body depth: a vertical
distance between the ventral base of abdomen (around an
umbilical region) and backbones; metacarpus circumfer-
ence: the circumference of metacarpal bone; tarsus height
(ankle height): a distance between the base of the hind limb
hooves and tarsus (calcaneal tuber); elbow height: a dis-
tance between the base of the front limb hooves and the
point of elbow (olecranon), (Getty, 1975; Ommer and Har-
shan, 1995; Frandson et al. 2009; Ferra et al. 2010; Haldar
et al. 2014; Soltani et al. 2017).

Blood evaluations

During the breeding season, blood samples of ewe lambs
and yearling ewes were collected from the jugular vein us-
ing non-heparinized tubes. Then, the sample tubes were
remained for one hour at room temperature to clot. Next,
blood samples were centrifuged (3000xg for 15 min at 4
°C) and serum was separated and kept at -20 °C until analy-
sis of serum metabolites and progesterone.
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Body biometrical parameters of one- and two- year-old Ghezel ewe lambs,
included: 1: head length; 2: head width; 3: body length; 4: withers height; 5: croup height;
6: thigh-pelvic junction width (hip to hip); 7: pelvic length; 8: shoulder width; 9: pelvic
width; 10: ischium width (pin to pin); 11: body barrel; 12: heart girth; 13: body depth; 14:
metacarpus circumference; 15: tarsus height (ankle height) and 16: elbow height

An automatic analyzer instrument (Alyson 300, England)
was applied to determine serum high-density lipoproteins
(HDL), low-density lipoproteins (LDL), cholesterol,
triglyceride, glucose, total protein, and urea concentrations
using Sigma Diagnostics reagents (Zist Shimi Co, Iran).

Serum progesterone concentrations of ewe lambs and
yearling ewes were determined using progesterone enzyme-
linked immunosorbent assay (ELISA) kit (Product No.
4825-300, Monobind, USA) and ELISA reader instrument
(Awareness Technology STAT-FAX 3200, Microplate
Reader, USA).

Statistical analyses

All data were analyzed using the GLM procedure of SAS
software (SAS, 2008). Results are presented as mean + SE
and Duncan’s multiple range test was used for treatment
comparisons (P<0.05).

Also, CORR procedure of SAS software (SAS, 2008)
was used to examine the Pearson correlation between traits.
For this analysis, separate data related to yearling ewes and
ewe lambs were considered for correlation analysis. In the
results section, correlations of relative body weight and age
with all body biometrical parameters were reported. Fur-
thermore, correlation results of serum metabolites with rela-
tive body weight, age, and progesterone concentration were
reported.

RESULTS AND DISCUSSION

The results of the present study indicated that body weight,
relative body weight (%), BCS, and all body biometrical
parameters (except head length) were significantly higher in
yearling ewes in comparison with ewe lambs (P<0.01),
(Table 1).
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However, head length was not significantly different be-
tween yearling ewes and ewe lambs, but head length tended
to be higher in yearling ewes (P=0.09), (Table 1).

Based on the present results, there was a positive correla-
tion between relative body weight of ewe lambs and their
BCS, head length, croup height, pelvic length, body barrel,
heart girth, body depth, and metacarpus circumference
(P<0.01), (Table 2). Also, the highest positive correlation
was observed between relative body weight of ewe lambs
and body barrel (r=0.79; P<0.01), (Table 2). Meanwhile,
relative body weight of ewe lambs tended to have a positive
correlation with withers height, pin to pin, and tarsus height
(P<0.10), (Table 2). On the other hand, no significant corre-
lation was observed between relative body weight and ewe
lamb’s head width, body length, hip to hip, shoulder width,
pelvic width, and elbow height (P>0.05), (Table 2).

Results related to yearling ewes indicated a positive cor-
relation between relative body weight and animal’s BCS,
head length, head width, withers height, pelvic width, pin to
pin, body barrel, heart girth, body depth, and elbow height
(P<0.05), (Table 2). The highest positive correlation was
observed between relative body weight and BCS of year-
ling ewes (1=0.61; P<0.01), (Table 2). Also, relative body
weight tended to have a positive correlation with the meta-
carpus circumference of yearling ewes (P=0.08), (Table 2).

Nevertheless, no significant correlation was observed be-
tween relative body weight and yearling ewe’s body length,
croup height, hip to hip, pelvic length, shoulder width, and
tarsus height (P>0.05), (Table 2).

Results also indicated a positive correlation between age
and ewe lamb’s relative body weight, BCS, head length,
and body barrel (P<0.01), (Table 2). The highest positive
correlation was observed between age and head length of
ewe lambs (r=0.67; P<0.01), (Table 2).
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Body weight and body biometrical parameters of Ghezel ewe lambs and yearling ewes

Body parameters® Ewe lambs Yearling ewes P-value
Body weight (kg) 30.17+0.82° 52.80+0.79° <0.01
Relative body weight (%) 51.05+1.39 89.35+1.33" <0.01
BCS 2.2120.06° 2.74£0.06" <0.01
Head length (cm) 20.92+0.64 22.44+0.61 0.09
Head width (cm) 11.38+0.32° 13.41+£0.31° <0.01
Body length (cm) 67.93+2.69° 86.54+2.59° <0.01
Withers height (cm) 61.82+0.58" 71.56+0.56" <0.01
Croup height (cm) 63.40+0.69" 69.97+0.67* <0.01
Hip to hip (cm) 17.13+0.38° 23.79+0.36" <0.01
Pelvic length (cm) 19.81£0.45" 27.9540.44" <0.01
Shoulder width (cm) 15.94£0.41° 21.89+0.39° <0.01
Pelvic width (cm) 18.53+1.11° 29.41+1.07* <0.01
Pin to pin (cm) 6.4240.24° 8.284+0.23" <0.01
Body barrel (cm) 87.97+1.16° 105.97+1.12° <0.01
Heart girth (cm) 76.47+0.96" 95.31+0.93* <0.01
Body depth (cm) 30.49+0.38° 36.28+0.36° <0.01
Metacarpus circumference (cm) 9.92+0.12° 10.87+0.12° <0.01
Tarsus height (cm) 27.00+£0.24° 28.62+0.23" <0.01
Elbow height (cm) 39.42+0.38" 43.85+0.36" <0.01

! Data are means + standard error.

% As percentage of body weight to the mature body weight.

BCS: body condition score.

The means within the same row with at least one common letter, do not have significant difference (P>0.05).

[z 5% Correlation of relative body weight and age with body biometrical parameters of Ghezel ewe lambs and yearling ewes

Ewe lambs Yearling ewes

Body parameters Correlation with relative c . . Correlation with relative . .

body weight! orrelation with age body weight! Correlation with age

Correlation P-value Correlation P-value Correlation P-value Correlation P-value

fvzli;i‘t’z,}:;’zdy 1 - 0.43 <0.01 1 - -0.02 0.89
BCS 0.56 <0.01 0.57 <0.01 0.61 <0.01 0.12 0.48
Head length (cm) 0.37 0.03 0.67 <0.01 0.47 <0.01 0.18 0.27
Head width (cm) 0.05 0.79 0.18 0.30 0.54 <0.01 0.07 0.65
Body length (cm) -0.23 0.17 -0.61 <0.01 0.25 0.12 0.15 0.35
Withers height (cm) 0.30 0.07 -0.17 0.31 0.44 <0.01 -0.01 0.99
Croup height (cm) 0.41 0.01 0.02 0.90 0.22 0.18 -0.06 0.72
Hip to hip (cm) -0.16 0.34 -0.57 <0.01 -0.02 0.92 0.39 0.01
Pelvic length (cm) 0.34 0.04 0.30 0.07 -0.17 0.31 -0.14 0.39
Shoulder width (cm) -0.07 0.70 -0.57 <0.01 0.25 0.12 0.29 0.08
Pelvic width (cm) -0.26 0.13 -0.62 <0.01 0.57 <0.01 0.03 0.86
Pin to pin (cm) 0.29 0.09 0.13 0.46 0.51 <0.01 0.13 0.42
Body barrel (cm) 0.79 <0.01 0.52 <0.01 0.59 <0.01 0.37 0.02
Heart girth (cm) 0.71 <0.01 0.12 0.48 0.49 <0.01 0.12 0.47
Body depth (cm) 0.61 <0.01 0.22 0.19 0.55 <0.01 0.19 0.23
Metacarpus circum- 0.37 0.02 0.03 0.86 0.28 0.08 -0.22 0.18
ference (cm)
Tarsus height (cm) 0.32 0.06 -0.33 0.05 0.07 0.67 -0.07 0.68
Elbow height (cm) 0.19 0.26 -0.22 0.21 0.33 0.04 -0.06 0.71

! As percentage of body weight to the mature body weight.
BCS: body condition score.

Meanwhile, age of ewe lambs tended to have a positive age and pelvic width of ewe lambs (r=-0.62; P<0.01), (Ta-
correlation with pelvic length (P=0.07), (Table 2). On the ble 2).
opposite, a negative correlation was observed between age Nevertheless, no significant correlation was observed be-
and ewe lamb’s body length, hip to hip, shoulder width, tween age and ewe lamb’s head width, withers height,
pelvic width, and tarsus height (P<0.05), (Table 2). Also, croup height, pin to pin, heart girth, body depth, metacarpus
the highest negative correlation was observed between circumference, and elbow height (P>0.05), (Table 2).
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Results indicated a positive correlation between age and
yearling ewe’s hip to hip and body barrel (P<0.05), (Table
2). In addition, age tended to have a positive correlation
with the shoulder width of yearling ewes (P=0.08), (Table
2). However, no significant correlation was observed be-
tween age of yearling ewes and their relative body weight,
BCS, head length, head width, body length, withers height,
croup height, pelvic length, pelvic width, pin to pin, heart
girth, body depth, metacarpus circumference, tarsus height,
and elbow height (P>0.05), (Table 2).

Blood evaluations indicated a higher progesterone con-
centration in yearling ewes compared with ewe lambs
(P<0.01), (Table 3). Also, lower serum urea and glucose
concentrations was observed in yearling ewes in compari-
son with ewe lambs (P<0.05), (Table 3). Moreover, total
protein concentration tended to be higher in yearling ewes
than ewe lambs (P=0.09). Results indicated no differences
in blood lipid contents (cholesterol, LDL, HDL, and
triglyceride) between yearling ewes and ewe lambs
(P>0.05), (Table 3).

Based on the results, a positive correlation was observed
between relative body weight of ewe lambs and their blood
LDL and total protein concentrations (P<0.05), (Table 4).
Also, relative body weight tended to have a positive corre-
lation with cholesterol concentration of ewe lambs
(P=0.08), (Table 4). Nonetheless, results indicated no sig-
nificant correlation between relative body weight of ewe
lambs and their blood HDL, triglyceride, glucose, urea, and
progesterone concentrations (P>0.05), (Table 4).

Results indicated a positive correlation between relative
body weight of yearling ewes and their serum LDL, total
protein, and progesterone concentrations (P<0.05), (Table
4). Also, relative body weight of yearling ewes tended to
have a positive correlation with cholesterol concentration
(P=0.09), (Table 4). On the other hand, a negative correla-
tion was observed between relative body weight of yearling
ewes and serum glucose and urea concentrations (P<0.05),
(Table 4). Results indicated no significant correlation be-
tween relative body weight of yearling ewes and serum
HDL and triglyceride concentrations (P>0.05), (Table 4).

Results indicated a positive correlation between age and
serum total protein concentration of ewe lambs (P<0.01),
(Table 4). Although age tended to have a positive correla-
tion with the progesterone concentration of ewe lambs
(P=0.09), age tended to have a negative correlation with
HDL of ewe lambs (P=0.07), (Table 4). However, age had
no significant correlation with serum cholesterol, LDL,
triglyceride, glucose, and urea concentrations of ewe lambs
(P>0.05), (Table 4).

Results indicated a positive correlation between age of
yearling ewes and their blood progesterone concentration
(P<0.01), but there was a negative correlation between age
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and serum urea concentration (P<0.05), (Table 4). Mean-
while, age tended to have a positive correlation with serum
cholesterol concentration of yearling ewes (P=0.09), though
age tended to have a negative correlation with glucose con-
centration (P=0.06), (Table 4). Nevertheless, no significant
correlation was observed between age of yearling ewes and
serum LDL, HDL, triglyceride, and total protein concentra-
tions (P>0.05), (Table 4).

Results indicated a negative correlation between proges-
terone concentration and serum triglyceride concentration
of ewe lambs (P<0.05), (Table 4). Also, blood progesterone
concentration tended to have a negative correlation with
serum cholesterol and HDL concentrations of ewe lambs
(P<0.10), (Table 4).

There was no significant correlation between blood pro-
gesterone concentration of ewe lambs and serum LDL, glu-
cose, total protein, and urea concentrations (P>0.05), (Table
4).

Results of the present study indicated a negative correla-
tion between progesterone concentration and serum urea
concentration of yearling ewes (P<0.01), (Table 4). Also,
blood progesterone concentration of yearling ewes tended
to have a negative correlation with the serum glucose con-
centration (P=0.06), (Table 4). Though, results indicated no
significant correlation between blood progesterone concen-
tration of yearling ewes and serum cholesterol, LDL, HDL,
triglyceride, and total protein concentrations (P>0.05), (Ta-
ble 4).

Results of the present study indicated that body weight,
relative body weight, BCS, and all body biometrical pa-
rameters (except head length) were higher in yearling ewes
in comparison with ewe lambs. Results of the present study
also indicated a positive correlation between relative body
weight and animal’s BCS, head length, withers height, pin
to pin, body barrel, heart girth, and body depth of ewe
lambs and yearling ewes. Resemble to the present results,
other studies reported the same positive correlations be-
tween body weight and body biometrical parameters
(Fakhrayi et al. 2008; Ferra et al. 2010; Musa et al. 2012;
Yilmaz et al. 2013). Also, Ferra et al. (2010) reported
higher body biometrical parameters of ewe lambs whom
reached puberty than those did not reach puberty. Also,
most of the studies indicated a positive correlation between
body weight and BCS with fertility traits (Montgomery et
al. 1988; Bathaei, 1996; Ferra et al. 2010; Aliyari et al.
2012; Aktas, et al. 2015). Then, the onset of puberty related
to the attainment of critical body mass (Rosales Nieto et al.
2013).

Growth rate and the amount of body fat are also impor-
tant factors influencing reproductive performance (Aktas et
al. 2015; Rosales Nieto et al. 2018; Zarkawi and Al-Daker,
2018).
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[l Serum metabolites and progesterone concentrations of Ghezel ewe lambs and yearling ewes

Parameters® Ewe lambs Yearling ewes P-value
Cholesterol (mg/dL) 66.11+4.05 72.71+4.17 0.27
LDL (mg/dL) 32.38+3.25 38.31+3.34 0.21
HDL (mg/dL) 29.93+1.89 30.74+1.94 0.77
Triglyceride (mg/dL) 20.78+1.95 18.29+£2.01 0.38
Glucose (mg/dL) 59.56+3.71* 46.24+3.82° 0.02
Total protein (g/dL) 8.35+0.29 9.06+0.29 0.09
Urea (mg/dL) 42.86+1.63" 36.71£1.67° 0.01
Progesterone (ng/mL) 1.52+0.63" 5.54+0.56" <0.01

" Data are means + standard error.
LDL: low-density lipoproteins and HDL: high-density lipoproteins.

The means within the same row with at least one common letter, do not have significant difference (P>0.05).

=LY Correlation of relative body weight, age, and progesterone concentration with blood parameters of Ghezel ewe lambs and yearling ewes

Ewe lambs Yearling ewes
Parameters Correlation with ] . Correlation with Correlation with . . Correlation with
. At Correlation with age . S Correlation with age
relative body weight progesterone relative body weight progesterone
i P- ) P- ) P- ) P- ) P- i P-
Correlation Correlation Correlation Correlation Correlation Correlation
value value value value value value
Cholesterol 0.42 0.08 0.12 0.64 -0.59 0.06 0.28 0.09 0.28 0.09 0.12 0.55
(mg/dL)
LDL (mg/dL) 0.46 0.05 0.37 0.13 -0.44 0.17 0.33 0.05 0.25 0.14 -0.09 0.67
HDL (mg/dL) -0.01 0.98 -0.44 0.07 -0.57 0.07 0.04 0.79 0.16 0.37 -0.09 0.65
Triglyceride -0.08 0.75 -0.09 0.69 -0.69 0.02 -0.13 0.44 -0.04 0.82 0.29 0.15
(mg/dL)
Glucose 0.11 0.65 0.19 0.44 034 0.33 033 0.05 032 0.06 039 0.06
(mg/dL)
(Tg‘;tdai)pmtem 0.54 0.02 0.75 <0.01 037 0.26 0.37 0.03 0.27 0.12 0.07 0.75
Urea (mg/dL) 0.10 0.68 0.09 0.70 -0.35 0.29 -0.43 <0.01 -0.39 0.02 -0.52 <0.01
Progesterone 023 0.50 0.54 0.09 1 - 0.64 <0.01 0.68 <0.01 1 -
(ng/mL)

" As percentage of body weight to the mature body weight.
LDL: low-density lipoproteins and HDL: high-density lipoproteins.

So, favorable body weight activates hypothalamo-
pituitary-gonadal (HPG) axis, which leads to successful
fertilization and reproductive performance (Haldar et al.
2014; Zarkawi and Al-Daker, 2018).

Present results related to ewe lambs indicated a positive
correlation between the age of animals and their relative
body weight, BCS, head length, pelvic length, and body
barrel.

However, a negative correlation was observed between
age and ewe lamb’s body length, hip to hip, shoulder width,
pelvic width, and tarsus height. On the other hand, results
related to yearling ewes indicated a positive correlation
between age and animal’s hip to hip, body barrel, and
shoulder width. Similarly, previous studies indicated a posi-
tive correlation between age and animal’s body weight and
their body biometrical parameters (Ferra et al. 2010; Aktas
etal. 2015).

However, observing a negative correlation between age
of ewe lambs and some body biometrical parameters may
relate to the animal’s low body weight or their low nutri-
tional status, which decelerate the growth of ewe lambs
(Rosales Nieto et al. 2013).
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Also, it was indicated that weaning can cause growth re-
tardation (Foster et al. 1985; Pluske et al. 1997); then, these
negative correlations may relate to the prolonged negative
effects of weaning on the growth of ewe lambs.

Results of this experiment indicated higher urea, but
lower total protein concentration in ewe lambs in compari-
son with yearling ewes. Although both animals were under
the same nutritional conditions, this result may indicate for
higher protein degradation (probably used for gluconeo-
genesis) in ewe lambs due to the lower body weight of
these animals or because of higher need for glucose
bioavailability during the onset of puberty (Decombaz et al.
1979; Goodman, 2010; El-Shahat et al. 2014; Rosales Nieto
et al. 2018). It was indicated that growth hormone (GH)
and insulin-like growth factor-I (IGF-I) affect synthesis of
GnRH and pituitary gonadotrophs and advance puberty
(Chandrashekar and Bartke, 2003; El-Shahat et al. 2014).
Then, GH may play a role in increasing glucose concentra-
tion of ewe lambs. However, lower body weight of ewe
lambs (possibly due to the negative energy balance) may
cause an uncoupling of the link between GH and IGF-I
(Lawrence and Fowler, 2002; Robinson et al. 2006).
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This condition causes a decrease in insulin and IGF-I, but
an increase in GH concentration, which could not support
protein synthesis (Lawrence and Fowler, 2002; Robinson et
al. 2006). Then, this condition increases serum urea and
glucose concentrations, but decreases serum total protein of
ewe lambs (Decombaz et al. 1979; Goodman, 2010).

Present results showed higher glucose concentration in
ewe lambs in comparison with yearling ewes. Since glucose
availability considered as one of the metabolic regulators in
the onset of puberty; then, increasing in glucose concentra-
tion of ewe lambs may relate to the onset of puberty (EI-
Shahat et al. 2014). It was indicated that glucose concentra-
tion has beneficial effects on ovarian function (Miyoshi et
al. 2001). Glucose acts as a nutritional regulator of GnRH
and LH secretions (Diskin et al. 2003).

Based on the results, serum progesterone concentration
was lower in ewe lambs in comparison with yearling ewes.
Previous studies indicated shorter estrous cycles, lower
progesterone production of corpus luteum, and lower LH
and FSH secretion in ewe lambs than ewes (Camp et al.
1983; Gonzalez et al. 1987; Sasa et al. 2002). Another ex-
planation for lower progesterone concentration in ewe
lambs may relate to the possible negative energy balance in
these animals, which can reduce the concentrations of insu-
lin and IGF-1, but increase GH concentration (Armstrong et
al. 2003; Robinson et al. 2006). Accordingly, this condition
causes a reduction in ovarian follicle domination, preovula-
tory LH surge, oocyte quality, and corpus luteum function
(Armstrong et al. 2003; Robinson et al. 2006). Then, these
pathways may be the reason of lower progesterone concen-
tration in ewe lambs.

Results of the present study related to ewe lambs indi-
cated a positive correlation between relative body weight
and blood LDL, cholesterol, and total protein concentra-
tions. Results also indicated a positive correlation between
relative body weight of yearling ewes and serum LDL, cho-
lesterol, total protein, and progesterone concentrations.
However, the results indicated a negative correlation be-
tween relative body weight of yearling ewes and serum
glucose and urea concentrations. Observing a positive cor-
relation between body weight and LDL, cholesterol, and
total protein concentrations confirm higher proteins and
lipids synthesis due to the higher body weight of animal
(Goodman, 2010). Resemble to the present results related to
progesterone, Ferra et al. (2010) indicated a positive corre-
lation between body weight and progesterone concentra-
tion. The presence of a positive correlation between body
weight and progesterone concentration proves that increas-
ing in body weight can improve reproductive performance
(Aliyari et al. 2012; El-Shahat et al. 2014; Aktas et al.
2015). In accordance with these results, Gaskins et al.
(2005) indicated the positive effect of ewe lamb’s body
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weight on their fertility and prolificacy. On the other hand,
observing a negative correlation between body weight and
serum urea concentration indicates that animals with lower
body weight are under negative energy balance, which
causes an increase in protein degradation (Goodman, 2010;
Junqueira et al. 2019).

Results related to ewe lambs indicated a positive correla-
tion between age and serum total protein and progesterone
concentrations, but a negative correlation between age and
HDL concentration. On the other hand, results related to
yearling ewes indicated a positive correlation between age
and blood progesterone and cholesterol concentrations, but
a negative correlation between age and serum urea and glu-
cose concentrations. A previous study indicated the same
positive correlation between age and progesterone concen-
tration (Ferra et al. 2010). Gaskins et al. (2005) indicated
that increasing the age of animals at breeding increased
pregnancy of ewe lambs. Observing a positive correlation
between age and serum total protein, cholesterol and pro-
gesterone concentrations may relate to the positive correla-
tion between age and body weight of ewe lambs. Then,
older animals with higher body weight have higher lipid
and protein synthesis (Goodman, 2010; Hafez and Hafez,
2013). Also, this condition advances the growth hormone
and insulin like growth factor secretion, which further af-
fects progesterone secretion and fertility rate (Hafez and
Hafez, 2013; Rosales Nieto et al. 2013; El-Shahat et al.
2014; Aktas et al. 2015). Meanwhile, age per se can ad-
vance follicular growth and progesterone secretion (Hafez
and Hafez, 2013; Rosales Nieto et al. 2013). Although
Junqueira et al. (2019) reported a linear increase in serum
HDL with age of ewe lambs, it seems that observing a
negative correlation between age and HDL concentration of
ewe lambs in the present study caused by possible malnutri-
tion of animals. Observing a negative correlation between
age and serum urea and glucose concentrations may relate
to higher protein synthesis and glycogenesis, but lower glu-
coneogenesis and protein degradation in older animals
(Goodman, 2010).

Results related to the ewe lambs indicated a negative cor-
relation between progesterone concentration and serum
triglyceride, cholesterol, and HDL concentrations. Also,
results related to yearling ewes indicated a negative correla-
tion between progesterone concentration and serum urea
and glucose concentrations. Observing a negative correla-
tion between progesterone concentration and serum urea
concentrations indicate a negative impact of high urea con-
centration and low body weight on progesterone concentra-
tion and reproduction (Mukasa-Mugerwa and Mutiga,
1993; Miyoshi et al. 2001; Robinson et al. 2006). It was
indicated that feed restriction increased triglyceride and
glucose concentrations, while non-significantly reduced
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progesterone concentration (Junqueira et al. 2019). This
result may explain the observed negative correlation be-
tween progesterone concentration and serum lipid (triglyc-
eride, cholesterol, and HDL) concentrations (Miyoshi et al.
2001; Robinson et al. 2006; Junqueira et al. 2019). Observ-
ing a negative correlation between progesterone concentra-
tion and serum urea and glucose concentrations may relate
to higher protein synthesis and glycogenesis, but lower glu-
coneogenesis and protein degradation in heavier animals
with higher progesterone concentration (Miyoshi et al.
2001; Gaskins et al. 2005; Robinson et al. 2006; Goodman,
2010; Aktas et al. 2015).

Reproduction and fertility are energy-demanding func-
tions (Sanchez-Garrido and Tena-Sempere, 2013). It was
indicated that critical body weight and body fat require for
hypothalamo-pituitary-gonadal ~(HPG) axis activity
(through the leptin signaling pathway) and then, reproduc-
tive performance of animals (Hafez and Hafez, 2013;
Sanchez-Garrido and Tena-Sempere, 2013; Haldar et al.
2014; Aktas et al. 2015; Zarkawi and Al-Daker, 2018). It
was indicated that ewe lambs have the potential of being
successfully mated in their first year of life and by which,
they can have higher profitability and reproductive per-
formance (Kenyon et al. 2014). However, heavier ewe
lambs with faster growth rates have higher fertility rates
(Gaskins et al. 2005; El-Shahat et al. 2014). It was indi-
cated that underweight ewe lambs did not reach puberty in
the first breeding season and have a low reproductive per-
formance (Moreno et al. 2000; Hafez and Hafez, 2013;
Aktas et al. 2015). Edwards et al. (2016) indicated lower
mating, ovulation, and pregnancy rates, but higher embryo
loss in one year-old ewes in comparison with two year-old
ewes. However, they reported that ewe lambs which at-
tained puberty in their first year of life had a higher preg-
nancy rate and had more multiple births and fewer singleton
at 2 years of age (Edwards et al. 2015). Regardless of the
positive role of body weight on fertility of ewe lambs, the
importance of live body weight decreases with increasing in
animal’s age (Aktag et al. 2015). In order to improve fertil-
ity of ewe lambs, flushing and using supplementary diets
can be used for ewe lambs to improve their blood proges-
terone concentration and reproductive organ development
(Aliyari et al. 2012; Khalifa et al. 2013; Kenyon et al.
2014; Macias-Cruz et al. 2018). Also, genetic and pheno-
typic selections for higher growth or muscle gain can be
used to increase reproductive performance and then, profit-
ability of sheep farm (Gaskins et al. 2005; Rosales Nieto et
al. 2013). Furthermore, it was reported that improving body
weight and nutritional status of ewe lambs caused more
puberty of ewe lambs at year one, which resulted in im-
proving reproductive performance and economical profit-
ability of the herd, even when animals mated at 18-19
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months of age (Wall et al. 2018). However, mating of ewe
lambs with low body weight should be postponed until the
second reproductive season (Bathaei, 1996).

CONCLUSION

The overall results of this study indicated higher serum
glucose and urea, while lower progesterone concentration,
body weight, BCS, and body biometrical parameters of ewe
lambs in comparison with yearling ewes.

ACKNOWLEDGEMENT]

This experiment, as a research project, was supported by
Research Affairs Office at University of Tabriz, Tabriz,
Iran.

REFERENCES

Abadjieva D., Shumkov K., Kistanova E., Kacheva D. and
Georgiev B. (2011). Opportunities for the improvement of the
reproductive performances in female animals. Biotechnol.
Anim. Husb. 27, 365-372.

Aktas A.H., Dursun $., Dogan S., Kiyma Z., Demirci U. and
Halict 1. (2015). Effects of ewe live weight and age on
reproductive performance, lamb growth, and survival in
Central Anatolian Merino sheep. Arch. Anim. Breed. 58, 451-
459.

Aliyari D., Moeini M.M., Shahir M.H. and Sirjani M.A. (2012).
Effect of body condition score, live weight and age on
reproductive performance of Afshari ewes. Asian J. Anim. Vet.
Adv. 7, 904-909.

Armstrong D.G., Gong J.G. and Webb R. (2003). Interactions
between nutrition and ovarian activity in cattle: Physiological,
cellular and molecular mechanisms. Reprod. Suppl. 61, 403-
414.

Baneh H., Hafezian S.H., Rashidi A., Gholizadeh M. and Rahimi
G. (2010). Estimation of genetic parameters of body weight
traits in Ghezel sheep. Asian Australasian J. Anim. Sci. 23,
149-153.

Bathaei S. (1996). Breeding season and oestrous activity of Ira-
nian fat-tailed Mehraban ewes and ewe lambs. Small Rumin.
Res. 22, 13-23.

Cam M.A., Olfaz M. and Soydan E. (2010). Body measurements
reflect body weights and carcass yields in Karayaka sheep.
Asian J. Anim. Vet. Adv. 5, 120-127.

Camp J.C., Wildt D.E., Howard P.K., Stuart L.D. and Chakraborty
P.K. (1983). Ovarian activity during normal and abnormal
length estrous cycles in the goat. Biol. Reprod. 28, 673-681.

Chandrashekar V. and Bartke A. (2003). The role of insulin-like
growth factor-I in neuroendocrine function and the consequent

effects on sexual maturation: Inferences from animal models.
Reprod. Biol. 3, 7-28.

Decombaz J., Reinhardt P., Anantharaman K., von Glutz G. and
Poortmans J. (1979). Biochemical changes in a 100 km run:




Ebrahimi efal

Free amino acids, urea, and creatinine. Eurropean J. Appl.
Physiol. Occup. Physiol. 41, 61-72.

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

Edwards S.J., Juengel J.L., O’Connell A.R., Johnstone P.D.,
Farquhar P.A. and Davis G.H. (2015). Attainment of puberty
by ewes in the first year of life is associated with improved
reproductive performance at 2 years of age. Small Rumin. Res.
123, 118-123.

Edwards S.J., Smaill B., O’Connell A.R., Johnstone P.D., Stevens
D.R., Quirke L.D., Farquhar P.A. and Juengel J.L. (2016).
Reduced ovulation rate, failure to be mated and fertilization
failure/embryo loss are the underlying causes of poor
reproductive performance in juvenile ewes. Anim. Reprod. Sci.
167, 125-132.

El-Shahat K.H., Khaled N.F. and El-Far F.I. (2014). Influence of
growth hormone on growth and onset of puberty of Rahmani
ewe lamb. Asian Pac. J. Reprod. 3, 224-230.

Fakhrayi J., Rahimi H. and Mansoori-Yarahmadi H. (2008). Using
some biometrical parameters to estimate live weight of
Farahani sheep with considering the impact of environmental
factors. J. Knowl. Res. Anim. Sci. 2, 31-39.

Farid A. and Mokarechian M. (1977). A study of body weight and
measurements of some fat-tailed Iranian sheep breeds 1. Some
sources of variation affecting body weight and measurements
of Karakul, Mehrabani, Naeini, Ghezel and Bakhtiari ewes.
Iranian Agric. Res. 5, 55-77.

Ferra J.D., Cieslak S., Sartori Filho R., McManus C., Martins C.F.
and Sereno J.R. (2010). Weight and age at puberty and their
correlations with morphometric measurements in crossbred
breed Suffolk ewe lambs. R. Bras. Zootec. 39, 134-141.

Foster D.L., Yellon S.M. and Olster D.H. (1985). Internal and
external determinants of the timing of puberty in the female. J.
Reprod. Fertil. 75, 327-344.

Frandson R.D., Wilke W.L. and Fails A.D. (2009). Anatomy and
Physiology of Farm Animals. Wiley-Blackwell, Iowa, USA.

Garcia M.R., Amstalden M., Williams S.W., Stanko R.L.,
Morrison C.D., Keisler D.H., Nizielski S.E. and Williams G.L.
(2002). Serum leptin and its adipose gene expression during
pubertal development, the estrous cycle, and different seasons
in cattle. J. Anim. Sci. 80, 2158-2167.

Gaskins C.T., Snowder G.D., Westman M.K. and Evans M.
(2005). Influence of body weight, age, and weight gain on fer-
tility and prolificacy in four breeds of ewe lambs. J. Anim. Sci.
83, 1680-1689.

Getty R. (1975). The Anatomy of the Domestic Animals. W.B.
Saunder's Company, Philadelphiam, USA.

Ghasemi-Panahi B., Rafat S.A., Ebrahimi M., Akbarzadeh M.H.
and Hajializadeh Valilou R. (2016). New technique for acti-
vating reproductive system during non-breeding season in
Ghezel ewes. Iranian J. Appl. Anim. Sci. 6, 357-361.

Gonzalez A., Murphy B.D., De Alba M.J. and Manns J.G. (1987).
Endocrinology of the postpartum period in the Pelibuey ewe.
J. Anim. Sci. 64, 1717-1724.

Goodman H.M. (2010). Basic Medical Endocrinology. Academic
Press, San Diego, USA.

499

Hafez E.S.E. and Hafez B. (2013). Reproduction in Farm Ani-
mals. Blackwell Publication, Philadelphia, USA.

Haldar A., Pal P., Datta M., Paul R., Pal S.K., Majumdar D.,
Biswas C.K. and Pan S. (2014). Prolificacy and its relationship
with age, body weight, parity, previous litter size and body
linear type traits in meat-type goats. Asian Australasian J.
Anim. Sci. 27, 628-634.

Hasani N., Ebrahimi M., Ghasemi-Panahi B. and HosseinKhani A.
(2018). Evaluating reproductive performance of three estrus
synchronization protocols in Ghezel ewes. Theriogenology.
122, 9-13.

Junqueira F.B., de Souza J.C., Campos J.P.A., Faria L.R., da Silva
D.R., Ascari 1.J.,, de Lima R.R., Garcia I.LF.F., de Paula
Nogueira G. and Alves N.G. (2019). Ovarian follicular
development, hormonal and metabolic profile in prepubertal
ewe lambs with moderate dietary restriction and lipid
supplementation. Anim. Reprod. Sci. 204, 152-164.

Kaur H. and Arora S.P. (1995). Dietary effects on ruminant
livestock reproduction with particular reference to protein.
Nutr. Res. Rev. 8, 121-136.

Kenyon P.R., Thompson A.N. and Morris S.T. (2014). Breeding
ewe lambs successfully to improve lifetime performance.
Small Rumin. Res. 118, 2-15.

Khalifa E.I., Ahmed M.E., Hafez Y.H., El-Zolaky O.A., Bahera
K.M. and Abido A.A. (2013). Age at puberty and fertility of
Rahmani sheep fed on biological inoculated corn silage. Ann.
Agric. Sci. 58, 163-172.

Koycegiz F., Emsen E., Diaz C.A. and Kutluca M. (2009). Effects
of lambing season, lamb breed and ewe parity on production
traits of fat tailed sheep and their lambs. J. Anim. Vet. Adv. 8,
195-198.

Lassoued N., Rekik M., Mahouachi M. and Hamouda M.B.
(2004). The effect of nutrition prior to and during mating on
ovulation rate, reproductive wastage, and lambing rate in three
sheep breeds. Small Rumin. Res. 52, 117-125.

Lawrence T.L.J. and Fowler V.R. (2002). Growth of Farm
Animals. CABI Publishing, London, United Kingdom.

Macias-Cruz U., Vicente-Perez R., Lopez-Baca M.A., Gonzalez-
Rios H., Correa-Calderon A., Arechiga C.F. and Avendano-
Reyes L. (2018). Effects of dietary ferulic acid on reproduc-
tive function and metabolism of pre-pubertal hairbreed ewes
during the anestrous season. Theriogenology. 119, 220-224.

Madani T., Chouia F. and Abbas K. (2009). Effect of oestrus syn-
chronisation and body condition on reproduction of anoestrous
Ouled Djellal ewes. Asian J. Anim. Vet. Adv. 4, 34-40.

Mitchell L.M., Silveira M., Ranilla M.J., King M.E., Gebbie F.E.
and Robinson J.J. (2003). Nutritional effects on the pituitary-
ovarian axis during the early post-partum period in autumn-
lambing ewes. Anim. Sci. 76, 421-431.

Miyoshi S., Pate J.L. and Palmquist D.L. (2001). Effects of pro-
pylene glycol drenching on energy balance, plasma glucose,

plasma insulin, ovarian function and conception in dairy cows.
Anim. Reprod. Sci. 68, 29-43.
Montgomery G.W., Scott I.C. and Johnstone P.D. (1988). Sea-
sonal changes in ovulation rate in Coopworth ewes maintained
at different live weights. Anim. Reprod. Sci. 17, 197-205.
Moreno J.S., Brunet A.G., de Bulnes A.G., Villar D. and Sebas-
tian A.L. (2000). Attainment of puberty in the European mou-




Comparing Parameters of Ewe Lambs and Yearling Ewes

flon (Ovis gmelini musimon) and the domestic Manchega ewe
(Ovis aries). Reprod. Domest. Anim. 35, 49-52.

Mukasa-Mugerwa E. and Mutiga E.R. (1993). Peripubertal plasma
progesterone patterns in Ethiopian Menze ewe lambs. J. Appl.
Anim. Res. 3, 31-38.

Musa AM., Idam N.Z. and Elamin K.M. (2012). Regression
analysis of linear body measurements on live weight in
Sudanese Shugor sheep. Online J. Anim. Feed Res. 2, 27-29.

Ommer P.A. and Harshan K.R. (1995). Applied Anatomy of the
Domestic Animals. Jay Pee Brothers Medical Publishers (1')
Ltd, New Delhi, India.

Petrovi¢ M.P., Caro-Petrovi¢ V., Ruzi¢-Musli¢ D., Maksimovi¢
N., lli¢ Z., Milosevi¢ B. and Stojkovi¢ J. (2012). Some
important factors affecting fertility in sheep. Biotechnol. Anim.
Husb. 28, 517-528.

Pluske J.R., Hampson D.J. and Williams L.H. (1997). Factors
influencing the structure and function of the small intestine in
the weaned pig — a review. Livest. Prod. Sci. 51, 215-236.

Robinson J.J., Ashworth C.J., Rooke J.A., Mitchell L.M. and
McEvoy T.G. (2006). Nutrition and fertility in ruminant live-
stock. Anim. Feed Sci. Technol. 126, 259-276.

Rosales Nieto C.A., Thompson A.N. and Martin G.B. (2018). A
new perspective on managing the onset of puberty and early
reproductive performance in ewe lambs: a review. Anim. Prod.
Sci. 58, 1967-1975.

Rosales Nieto C.R., Ferguson M.B., Macleay C.A., Briegel J.R.,
Martin G.B. and Thompson A.N. (2013). Selection for supe-
rior growth advances the onset of puberty and increases repro-
ductive performance in ewe lambs. Animal. 7, 990-997.

500

Saadat-Noori M. and Siah-Mansoor S. (1987). Sheep Husbandry
and Management. Asharfi Publishing Corporation, Tehran,
Iran.

Sanchez-Garrido M.A. and Tena-Sempere M. (2013). Metabolic
control of puberty: Roles of leptin and kisspeptins. Horm.
Behav. 64, 187-194.

SAS Institute. (2008). SAS®/STAT Software, Release 9.2. SAS
Institute, Inc., Cary, NC. USA.

Sasa A., Teston D.C., Rodrigues P.A., Coelho L.A. and Schalch E.
(2002). Plasma concentrations of progesterone in hair and
wool ewe lambs from April to November, in Sdo Paulo State.
R. Bras. Zootec. 31, 1150-1156.

Soltani M., Kazemi-Bonchenari M., Khaltabadi-Farahani A.H.
and Afsarian O. (2017). Interaction of forage provision (alfalfa
hay) and sodium butyrate supplementation on performance,
structural growth, blood metabolites and rumen fermentation
characteristics of lambs during pre-weaning period. Anim.
Feed Sci. Technol. 230, 77-86.

Wall A.J., Juengel J.L., Edwards S.J. and Rendel J.M. (2018). The
economic value of replacement breeding ewes attaining
puberty within their first year of life on New Zealand sheep
farms. Agric. Syst. 164, 38-46.

Yilmaz O., Cemal I. and Karaca O. (2013). Estimation of mature
live weight using some body measurements in Karya sheep.
Trop. Anim. Health Prod. 45, 397-403.

Zarkawi M. and Al-Daker M.B. (2018). Productive and reproduc-
tive parameters in high and low growing Syrian Awassi lambs.
Acta Sci. Anim. Sci. 40, 1-7.




