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Abstract

and localities on hormonal profile, antioxidant status, trace elements, blood biochemical, and

THIS STUDY was designed to find out the influence of reproductive status, body condition,

metabolites in Egyptian buffaloes. Three experiments were conducted, in experiment 1;

Introduction

buffalo were divided into two groups according to localities (Fayoum & Behira). In experiment 2, 97
buffalo were divided into cyclic (n= 29), early pregnant (n=43), inactive ovaries (n= 12), and
endometritis (n= 13). In experiment 3, according to body condition score, buffaloes were divided into
three groups (Low, medium, and high). Blood samples were collected from all animals for analyzing
progesterone (P,), estrogen (E,), superoxide dismutase (SOD), malondialdehyde (MDA), total protein
(TP), albumin (Alb), total cholesterol, triglycerides, low- density lipoprotein (LDL), glucose, Zinc
(Zn), and copper (Cu). Results indicated that P4, E,, antioxidant, TP, Alb, Glob, A/G ratio, glucose,
Zn and Cu levels significantly increased (P<0.05) for buffaloes raised at Behira (Delta) compared to
Fayoum (Upper Egypt). In pregnant and cyclic buffalo, P4, E,, antioxidant, TP, Glob, A/G ratio,
cholesterol, triglycerides, glucose, SOD, Zn and Cu increased (P<0.05) in comparison to those with
inactive ovaries or endometritis. Moreover, buffaloes with high and medium body conditions had
higher (P < 0.05) levels of P4, E,, TP, Alb, glob, total cholesterol, triglycerides, and Cu than those
having low body condition score. MDA and LDL levels were high (P<0.05) in animals with low body
condition score. In conclusion, blood serum concentrations of Py, E,, total protein, albumin, globulin,
total cholesterol, LDL, triglycerides, Zn, and Cu were the most sensitive biochemical markers to
represent the reproductive status of the animals. The body condition score and locality have impacted
the fertility of dairy buffalo.

Keywords: Buffalo, Locality, Reproductive status, Body condition score, Hormone, Biochemical
analysis.

the weather. Environmental stress causes sequences
of variation in the biological functions of animals.
This includes oxidative stress, a decrease in food
intake, changes in blood biochemistry and hormonal

In Egypt, for the annual production of milk and meat,
cattle and buffaloes together account for 70% of all
animal production [1]. From 3,250,000 heads in 1993
to 4,200,000 heads in 2013, the buffalo population
rose [2]. Three years later, the buffaloes number
decreased to be 3.5 million head during 2016 [3].
Buffalo is suffering from low fertility such as
delayed puberty, long inter-calving intervals,
seasonality of breeding and poor estrus expression.
In addition, many problems may limit their
productivity such as poor nutrition, climatic changes,
management and genetic parameter [4]. One of the
most critical factors affecting buffalo productivity is

[5]. Thereby reducing the assembly performance of
the animals, it is the primary indicator of the animal's
physiological and pathological conditions [6]. The
high humidity and relatively high temperature are
less favourable for reproduction in buffalo than in the
winter season. It has been observed that the
conception rate and manifestation of estrus
behaviours are low throughout June to August [7].
As a result of increased reactive oxygen species
(ROS) levels caused by heat stress, antioxidant
enzymes such as glutathione peroxidase, catalase and
superoxide dismutase increase [8]. In buffalo,
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progesterone concentrations are influenced by both
environmental and nutritional status, and low
progesterone concentrations are associated with high
embryonic mortality, low oocyte vigor, and slow
endometrium growth [9]. Furthermore, the body
condition score (BCS) is a simple and reliable way of
measuring the animals' nutritional and health status.
The BCS is a quick and easy approach for estimating
an animal's energy reserve [10], and it is thus related
to energy balance status and fertility [11]. Energy
deficiencies delay the restart of postpartum estrous
cycles and diminish the first insemination conception
rate, resulting in low fertility [12]. Since BCS is
related to dairy cow fertility, the occurrence of
metabolic  illnesses [13]. Understanding the
physiological factors affecting the reproductive
potentials of buffalo will open new gates for
improving their productivity and fertility. Therefore,
this work was designed to evaluate the effect of
geographical areas (Locality in one governorate in
the North Nile Delta) and in another governorate at
the beginning of Upper Egypt), reproductive status,
and BCS on hormonal profile, antioxidant status,
trace elements, blood biochemical and metabolites
parameters in Egyptian buffalo.

Material and Methods
Ethical approval

This experiment was approved by the
Institutional Medical Research Ethical Committee,
National Research Centre, Egypt (Project ID:
RO120201). The work was conducted under the
provision of relevant Egyptian laws, and Good
Medical and Laboratory Practice (GCP and GLP)
guidelines. The experimental work was conducted
during the period from September 2020 to June 2022.

Experimental design

Experiment 1: Effect of Localities on hormonal,
antioxidant, trace elements, blood biochemical,
and metabolites changes in Egyptian Buffaloes.

Field visits were organized in collaboration with
the Department of Reproductive Management
belongs to the General Organization of Egyptian
Veterinary Services (GOVES). Two visits per month
were performed to different villages at Fayoum
Governorate (Upper Egypt, n=63), and Beheira
(Lower Egypt, n=90). During the visit day, the
temperature and humidity were recorded. At Behira
the average temperature was 25+5°C. The maximum
temperature-humidity index (THI) was 75%. At
Fayoum governorate, the average temperature was
344+3°C, and the maximum THI was 78%. At both
Fayoum and Behira buffaloes were gynecologically
examined to determine their reproductive status.
According to the case history, rectal palpation, and
ultrasonography findings, animals were classified
into animals with smooth inactive ovaries (BLSO;
n=79), animals suffering from endometritis

(Endomet; n=91), early pregnant animals (Preg;
n=24), and cyclic animals with dominant follicles
and/or regressed corpus luteum or with mature CL
(Cyclic; n=51).

Experiment 2: Effect of reproductive status on
hormonal, antioxidant, trace elements, blood
biochemical, and metabolites changes in Egyptian
buffaloes.

During winter and summer seasons, a total of 263
buffaloes raised at Behira Governorate were used in
this study. Animals were gynecologically examined
to determine their reproductive status. According to
the case history, rectal palpation, and
ultrasonographic findings, animals were classified
into smooth inactive ovaries (BLSO, n=79), animals
suffering from endometritis (n=91), early pregnant
animals (n=42), and cyclic animals with dominant
follicles and regressed corpus luteum or with mature
CL (cyclic animals, n=51).

Experiment 3: Effect of body condition scores on
hormonal, antioxidant, trace elements, blood
biochemical, and metabolites changes in Egyptian
buffaloes

A Total of 124 buffalo in the Fayoum
governorate were used in this experiment. The BCS
was evaluated using the following score approach
given by Yunober Mberato et al. [14] score 2.0-2.5 -
low; with observed round transverse processes and
little fat covering during palpation (n=72); score 2.6-
3.0 -medium (n=38); with slightly unfelt transverse
processes as a result of good muscular and thick fat
covering during rigid pressure; score 3.1-3.5 —high
(n=23).

Blood sampling

In all experiments, following gynecological
examination, blood samples were taken at 10 to 11.0
a.m. from all animals under investigation using
vacutainer tubes without EDTA for hormone and
blood biochemical analysis. The blood samples were
immediately placed on ice and kept at 4 °C for at
least 2 hours. The samples were then centrifuged at
3000g for 30 minutes at 4 °C to obtain the serum,
which was subsequently frozen at -20 °C.

Hormonal analysis

P, and (E17- B) levels in serum were determined
using an Enzyme Linked Immuno-Sorbant Assay
(ELIZA) kit (DE-EIA-STEROID-PROGESTRONE,
DSI S.r.I Company, Italy) and Cat. No. BC-111 from
BioCheck, Inc, Foster City). and the assay minimal
detection limit was 0.2 ng /ml for p4. The variation
intra assay coefficients for low and high references
were 2.30% and 4.5%.

Serum protein analysis

Total protein and albumin levels were determined
using a colorimetric method with a specialized kit
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(Biodigonstic Company, Giza, Egypt). Serum
globulin concentration was calculated by subtracting
albumin concentration from the total protein content
in the same sample. The A/G ratio was calculated by
dividing the albumin concentration by the globulin
concentration.

Blood metabolites

Enzymatic colorimetric kits (Biodiagnostic
Company, Giza, Egypt) were used to determine
triglycerides, total cholesterol, and LDL levels.
Blood antioxidants

The amounts of SOD and MDA were determined
using a colorimetric method using a particular kit
(Biodiagnostic Company, Giza, Egypt).
Trace elements

The levels of zinc and copper were determined
using a colorimetric approach using a specific kit
(Biodiagnostic Company, Giza, Egypt).

Statistical analysis

The SPSS statistic package (SPSS for Windows
20.0, SPSS Inc., Munich, Germany) was used for
descriptive statistical analyses. A one-way ANOVA
with different animal groups and an independent
sample t-test were performed. The results are shown
as means with standard error of the mean (SEM).
The level of significance was fixed at < 0.05.

Results

Gynecological examination (Table 1) revealed
that the number of RB buffaloes was higher (P<0.05)
and the number of pregnant and cyclic buffaloes was
lower (P<0.05) at Fayoum compared with Behaira
governorate. The incidence of BLSO was similar
between Fayoum and Behaira governorate. The
effect of locality (THI) on hormonal, antioxidant,
trace elements, blood biochemical, and metabolites is
demonstrated in Table 2. Results indicated that the
percentage of P4, E,, total protein, albumin, globulin,
(A/G) ratio, total cholesterol, triglycerides, glucose,
zinc, and copper levels were significantly (P<0.05)
higher for buffalo raised at Behira compared to that
in Fayoum. On the other hand, buffaloes at Fayoum
have high (P<0.05) concentrations of LDL, MDA
and (SOD). Buffaloes expressed a higher (P<0.05)
incidence of BLSO during the summer season than
the winter season. Also, the percentage of
endometritis was higher (P<0.05) in winter than in
the summer season. While, the percentage of
pregnant animals and cyclic buffaloes did not vary
between summer and winter season, however, they
are significantly lower than BLSO and endometritis
in both summer and winter seasons (Table 3). The
effect of reproductive status on hormonal,
antioxidant, trace elements, blood biochemical, and
metabolite levels in buffalo is illustrated in Table 4.
The results showed that the mean serum levels of
estradiol, total protein, albumin, globulin, A/G ratio

and cupper were significantly high in cyclic buffalo
than in other reproductive statuses, and the mean
serum levels of triglycerides, total cholesterol,
glucose, SOD and zinc were significantly (P<0.05)
higher in cyclic and early pregnant buffalo than in
other reproductive statuses. The mean serum levels
of P,, E,, total protein, albumin, globulin, A/G ratio,
triglycerides, total cholesterol , glucose, SOD, zinc
and copper in inactive ovaries and endometritis were
significantly (P < 0.05) lower than in other
reproductive statuses in buffalo. The levels of MDA
and LDL were significantly (P < 0.05) higher in
inactive ovaries and endometritis animals than in
cyclic, and early pregnancy.

The effect of BCS on hormonal, antioxidant,
trace elements, blood biochemical, and metabolite
levels in buffalo is presented in Table 5. The results
showed that the mean serum levels of P,, E,, total
protein, albumin, globulin, triglycerides, and total
cholesterol and cupper were significantly (P < 0.05)
higher in high and medium BCS than buffalo with
low body condition scores. However, there were no
significant differences in mean serum glucose levels
among different BCS. The mean serum levels of
SOD and LDL were significantly (P < 0.05) lower in
low BCS than in high and medium body condition
scores. In animals with high BCS, the mean serum
levels of Zn, SOD, A/G ratio were significantly (P <
0.05) higher than other BCS. In buffalo with medium
BCS, the mean serum levels of SOD were
significantly (P < 0.05) higher than low BCS.

Discussion

The current study found that the number of RB
buffaloes was higher (P<0.05) and the number of
pregnant and cyclic buffaloes was lower (P<0.05) at
Fayoum (high THI) compared with Behira
Govornerate (low THI). These findings are consistent
with previous results Faraz et al. [15] who reported
that high environmental temperature reduces feed
intake, which leads to poor estrus expression and
increased ovarian inactivity. The higher incidence of
reproductive problems in buffalo in the hot localities
may be attributed to the poor adaptability of the
buffalo to the hot climates and more adverse
conditions in hot areas.

In addition, our result reported that P,, estradiol,
total protein, albumin, globulin, albumin/globulin
ratio, total cholesterol, triglycerides, glucose, zinc
and copper levels were higher in cold areas (Behira)
than in hot areas (Fayoum). These results are
consistent with [16, 17]. The corpus luteum functions
are reflected in the P4 level, and any variation in this
level may have profound physiological effects on
reproduction. These results agree with [18-20]
claimed that cooling the microenvironment of
animals could improve serum total protein, globulin,
and albumin content. Abdel-Ghani et al. [21] the
higher level of glucose may be the result of protein's
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beneficial effects on animal nutrition, which raises
the blood glucose levels of animals. In contrast,
Costanzo et al. [22] reported that the environmental
temperature did not affect the level of these
parameters. Xulu et al. [23] discovered that the dry
area had greater total protein levels, cattle might
dehydrate during the cold temperature which may
increase the concentration of the plasma proteins.
Decreased level of serum total protein at Fayoum
(high temperature) opposed that heat-stressed
animals may be in the stage of hemodilution. Pandey
et al. [24] reported that the high temperature period,
the serum cholesterol level was tended to lower
thyroid activity which decreased the feed intake
during the hot environment and consequently
reduced the intake of dietary cholesterol.

The mean levels of LDL, SOD and MDA in the
hot weather locality (Fayoum) were significantly (P
< 0.05) higher than in the cold weather locality
(Behira). These results are in agreement with those
reported by Sakatani et al. [25] and Abdoon et al.
[26]. However, these results are contrasted with those
reported by Lallawmkimi et al. [27]. SOD is
considered one of the main molecules of intracellular
antioxidant defense and it is obligatory in efficient
defensive systems [28]. Therefore, measuring these
markers is very important to evaluate the effect of
high temperature locality on the oxidative stress
levels of buffalo. High MDA levels occur due to high
thermal temperatures. One of the main causes of
oxidative stress, which results from a decline in
antioxidant defense and an increase in the formation
of free radicals and has anti-gonadotropic and anti-
steroidogenic effects, may be the increased lipid
peroxidation found in the hot areas [29].

The current investigation found that serum
progesterone levels in buffalo were considerably
(P<0.05) higher in early pregnant animals than in
cyclic, with the lowest concentrations seen in smooth
inactive ovaries and endometritis and mean serum
levels of estradiol were significantly lower in
inactive ovaries than in cyclic buffalo. These results
agree with that reported by Abdoon et al. [17]. The
serum estradiol levels provide further evidence that
serum levels are always a good index of follicular
status. Minor changes in P4 concentration can
influence embryo development, as experimentally
induced P, concentration reductions altered follicular
steroidogenesis and enhanced uterine PGF2a
production [30]. It has been claimed that extreme
environmental conditions along with under nutrition
may be the cause of buffalo's protracted anestrous
phases, in addition to delayed ovulation causing
changes in the preovulatory follicle
microenvironment reduced levels of steroids may be
due to a decrease in the availability of the cholesterol
precursor [31]. In this regard, data obtained from the
present study implicated significantly (P 0.05) lower
values of serum total protein, albumin, globulin, total

cholesterol, triglycerides, zinc and copper in the
animals affected with smooth inactive ovaries and
endometritis when compared to other groups. Our
results are in agreement with that reported by Abd
El-Razek and Allam [32], Hafez [33]. The
antioxidant activity of element contracted the levels
of both apoptosis and autophagy in the level mature
oocytes. El-Sheikh et al. [34] and Mondal and Paul
[35] reported a significantly higher value of total
serum protein in cyclic than repeat breeder and
inactive buffaloes that could be brought on by a lack
of specific amino acids needed for the production of
gonadotropins and gonadal hormones, which would
result in reproductive hormonal abnormalities in
animals and inactive ovaries [32]. Reproductive
problems were thought to come from changes in the
biochemical components of the blood rather than
being a cause of them [36]. It is possible that
globulin, acting as a copper transporter protein,
affected the production of particular coenzymes, and
hence the steroidogenesis during the early luteal
phase of the cycle [35]. These results disagree with
those reported by Ahmad et al. [37], Damptey et al.
[38]. This high albumin level in regularly cycling
cows indicated an increased requirement for amino
acids and protein to produce GnRH and LH to trigger
ovulation. In the current study, a lower concentration
of total blood protein, albumin and globulin was
associated with lower fertility. Feeding with low
protein content can reduce fertility and decrease the
number of services per conception. The current study
suggests that the reproductive status of buffaloes
influences total protein, albumin, and globulin
concentration. Also, the present study advocates that
serum cholesterol was the factor responsible for the
exhibition of differential fertility. The amount of
steroid hormones secreted depends on the availability
of serum cholesterol in the microcirculation, which
serves as a precursor for the production of steroid
hormones. Therefore, a drop in the cholesterol level
in the buffaloes with inactive ovaries and
endometritis would be the reason why inactive
buffalo are so common in the herd.

Reactive oxygen species (ROS), which are
associated with the control of numerous reproductive
processes, are subject to defense by superoxide
dismutase, an important antioxidant. Superoxide
dismutase and glucose levels were greater in samples
from cyclic pregnant buffaloes. These results are in
agreement with that reported in buffaloes by Abdoon
et al. [39]. However, these results are contrasted by
those reported in cattle Mondal and Paul [35]. The
results of the present study may indicate that glucose
levels may affect ovarian activity. According to
studies, serum glucose plays a significant role in
regulating reproduction, and when it is present at
lower levels, it is thought to be the root of non-
cyclicity and decreased fertility rates. Significantly
higher MDA levels in smooth inactive and
endometrities than cyclic and pregnant buffaloes.
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These results are in agreement with that reported by
Abdoon et al. [26]. Abd El-Razek and Allam [32]
claimed that buffalo cows with inactive ovaries had
reduced fertility and had elevated MDA readings. It
is generally known how crucial copper is for growth,
production, and reproductive processes.
Ceruloplasmin and superoxide dismutase are two
examples of proteins that contain copper and are
crucial for copper's physiological processes El Wishy
[40]. According to a study, Cu deficiency may harm
female reproduction by causing the hypothalamus-
pituitary-gonadal axis to secrete less LH, which
reduces ovarian estradiol secretion and prevents
animals from expressing estrus [41]. Given these
results, it is tempting to hypothesis that even a little
drop in the serum Zn and Cu levels in buffalo could
result in issues including aberrant ovarian
development, disruption of the estrus cycle, and
decreased FSH and LH synthesis/secretion, which
can result in reproductive illnesses.

The mean serum levels of estradiol and
progesterone, total protein, albumin, globulin, and
A/G ratios triglycerides, total cholesterol, LDL, zinc
and copper with high and medium body condition
scores were significantly (P < 0.05) higher than
buffalo with low body condition scores. our findings
agree with those reported by Sirotkin et al. [42],
Thembinkosi et al. [10] and Mouffok et al. [43], and
with those of Manzoor et al. [44] who discovered
that granulosa cells isolated from the ovaries of
BCS2 cows secreted more estradiol than those
isolated from the BCS3 group. Emaciation is
connected with a decrease in ovarian follicular
development and an increase in ovarian estrogen
release. Yaylak et al. [45] reported that mean levels
of triglycerides, cholesterol and albumin increased in
high condition scores cows. On the other hand, also,
our results were contrasted by that reported by
Mouffok et al. [43] who found that the level of
triglyceride in serum is greater in thin cows. Sirotkin
et al. [42] found that cows with a tendency towards
emaciation (BCS2) had significantly higher
concentrations of Zn*" in blood plasma than average
body condition score (BCS3). Aktas et al. [46]
reported that when compared to cows with thinner
BCS, cows with a medium BCS tended to have lower
serum LDL concentrations. Protracted duration of
postpartum anestrus and decreased fertility are the
results of negative energy balance, which reduces LH
pulse frequency and decreases blood sugar, insulin,
and insulin-like growth factor levels Manzoor et al.
[44]

There were no significant differences among
mean levels of glucose with different body condition
scores. These results are in agreement with those
reported in cattle by Lake ef al. [47]. On the other
hand, our results were contrasted with that reported
in cattle by Aktas et al. [46]. Moreover, the results of
the present study showed that there were significant

differences among mean serum levels of SOD and
MDA with different body condition scores. These
results are in agreement with that reported by Derkx
[48]. The disparity could be attributed to differences
in grades on the BCS scale, changes in physiological
conditions, regional eating customs, race, and sex
[39] revealed that the cold environmental conditions
and the reproductive status have important effects on
fertility in cattle and buffalo. The extraordinary
adaptation mechanisms of buffalo can be used to
explain changes in feed availability as well as
variations in blood biochemical levels. Additionally,
the relationship between feed quality and quantity
and buffalo physiological and health state could be
ascertained using the mean score values of blood
biochemical markers based on animal status and
location. Generally, the results of the current study
showed that locale, reproductive state, and body
condition score all significantly affected the
nutritional status and blood metabolites of buffalo.

Conclusions

Low humidity and temperature locality are ideal
for preserving physiological levels of hormones and
metabolic factors, which may improve the buffalo’s
reproductive performance. The selection of climate-
resilient animals is necessary to secure the future of
sustainable animal production. The reproductive
status variations in biochemical profile suggest a
need to consider these factors when choosing fertile
animals because they can influence nutritional status,
health status, and reproductive performance. Serum
hormonal, antioxidant, trace elements, blood
biochemical, and metabolites of Egyptian buffalo
varied with, locality, reproductive status, and body
condition score. A decline in blood parameters in
different body condition score suggests a need for
supplementary feeding
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TABLE 1. Incidence of reproductive abnormalities in buffalo and cattle at Fayoum and Behaira

Governorate.
Locality Reproductive status

BLSO RB Preg Cyclic
Fayoum 18(28.6) 38(60.3)* 3(4.8) 4(6.3)
Behaira 24(30.4) 31(39.2) 16(20.3)* 19(24.1)*

BLSO animals with bilateral smooth ovary; RB: repeat breeder; Preg: pregnant buffaloes; Cyc: Cyclic. *P<0.05

TABLE 2. Effect of localities (THI) on serum levels of some reproductive hormones, proteins, blood

metabolites, blood antioxidants, and some trace elements in buffalo.

THI of Governorate

Parameter
High (Fayoum) Low (El Behera)

Progesterone (ng/ml) 0.38+0.02° 1.2+0.04%
Estradiol(pg/ml) 0.6+0.5° 0.9 +£0.3"
Total protein (g\dl) 47+0.1° 7+0.1°
Albumin (g\dl) 2.4+0.1° 3.240.1°
Globulin (g\dl) 2.240.1° 4+0.1°
Albumin/globulin ratio 0.6+0.04° 0.9+0.4°
Triglycerides (mg/dl) 61.5£2.6° 79+£2.9°
Total cholesterol (mg/dl) 97+5.1° 117.8+4.3%
LDL (mg/dl) 111.5+5.7° 55.443°
Glucose(mg/dl) 50.4+2.4° 68.5+1.9°
SOD (w/ml) 109.5+6.2° 78.6% 4.5
MDA (nmol/ml) 11.7+0.4* 8+0.1°
Zn (umol/l) 0.11£0.001° 0.13+ 0.003*
Cu (umol/l) 0.25+0.01° 0.3240.01°

Superscripts with different letters within the same row differ significantly at P<0.05.
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TABLE 3. Incidence of reproductive abnormalities in buffalo at Fayoum Governerate during Summer

and winter seasons

Season No. Reproductive status

animals BLSO Endometritis Pregnant Cyclic
Summer 109 41 (37.6)° 26 (23.9)° 19 (17.4) 23 (21.1)
Winter 154 38 (24.7)° 65 (42.2)* 23 (14.9) 28 (18.2)

a, b differ significantly within the same column at P<0.05.

TABLE 4. Effect of reproductive status on serum levels of some reproductive hormones, proteins, blood
metabolites, blood antioxidants, and some trace elements in buffalo (Mean = SEM).

Parameters Reproductive status
Cyclic Inactive ovaries Endometritis Early pregnant

Progesterone (ng/ml) 0.70.03° 0.24+0.02° 0.31+0.05°¢ 1.3+0.05*
Estradiol(pg/ml) 1.1£0.05° 0.4+0.6° 0.5+0.08° 0.8+0.03°
Total protein(g\dl) 7.4+0.2% 3.6+0.2° 3.9+0.3° 6.340.1°
Albumin(g\dl) 3.4+0.1° 1.9£0.2° 2.3£0.2° 2.9£0.1°
Globulin(g\dl) 4.140.2° 1.840.2¢ 1.8+£0.2° 3.4£0.2°
Albumin/globulin ratio 1£0.06° 0.3+0.03° 0.4+0.02° 0.8+0.04°
Triglycerides(mg/dl) 83.3+4.1° 55+2.1° 56.2+4.9° 72.243.2°
Total cholesterol(mg/dl) 126+5.6° 77+4.6° 68.8+4.5° 117+4.4°
LDL(mg/dl) 65.9£6° 100.149.5° 97+1.1 76.76.7°
Glucose (mg/dl) 69.242.4° 43543 6° 44 8+3.5° 62.7+1.9°
SOD (u/ml) 97.5+7.8? 59.7+1.1° 66+1° 96.6+6.5"
MDA (nmol/ml) 8.3+0.3° 11.8+0.8a 11.2+0.8° 8.5+0.4°
Zn(umol/l) 0.14+0.01° 0.11+0.001° 0.10+0.001° 0.14+0.006°
Cu(umol/l) 0.4+0.03° 0.18+0.008° 0.18+0.008° 0.3+0.01°

Superscripts with different letters within the same row differ significantly at P<0.05

TABLE 5. Effect of body condition score on serum levels of some reproductive hormones, proteins, blood
metabolites, blood antioxidants, and some trace elements in buffalo (Mean £SEM).

Parameters - -
Low Medium High

Progesterone (ng/ml) 0.56+0.7° 0.93+0.1* 1£0.07*
Estradiol (pg/ml) 0.67+£0.07° 0.91+0.07* 0.9£0.04*
Total protein (g/dl) 5.1+0.3" 6.4+0.3" 6.4+0.2°
Albumin (g/dl) 2.540.1° 2.9+0.1° 3+0.1°
Globulin (g/dl) 2.7+0.2° 3.6+0.2° 3.540.1°
Albumin/globulin ratio 0.6+0.05" 0.73+0.07* 0.83+0.06"
Triglycerides (mg/dl) 62+2.6° 74.2+4.9% 77.2+£3.7%
Total cholesterol (mg/dl) 92.445.4° 112.9+5.5° 119.7+5.6°
LDL (mg/dl) 124.3+5.4° 57.1+4.4° 55.1+2.8°
Glucose (mg/dl) 57.5+£2.9°% 61.2+3.1° 60.9+2.5°
SOD (u/ml) 53.6+3.9° 89.2+7.5 116.146.3°
MDA (nmol/ml) 12.3+0.5° 8.8+0.3° 8+0.1°
Zn (umol/I) 0.11£0.001° 0.13+0.003" 0.15+0.007*
Cu(umol/l) 0.22+0.01° 0.3+0.01° 0.36+0.02°

Superscripts with different letters within the same row differ significantly at P<0.05.
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