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Abstract: Heat stress represent a major factor for impairment of fertility m tropical and subtropical countries
and need effective applicable strategy for small breeders to overcome the harmful effect of heat stress on health
condition and reproductive efficiency of buffalo cows. Twenty mature buffalo-cows, suffering from long post
partum anestrum, were divided into 4 equal groups (n=>5), treated with Zn (Group 1) ; Zn and Viteslen
15 (sodium selenite and Vit E) (Group 2); supplemented with Zn and Butasyl® (Group 3) or supplemented with
Zn and treated with water douches (Group 4). Ovarian activity was detected by rectal palpation and
ultrasonography. Some minerals were measured in the soil, ration and in the blood serum. Serum Cortisol, T3
and T4 was measured using ELIZ A; serum proteins were fractionated electrophoretically (albumin and &, p andy
globuling) using cellulose acetate membrane technicque. Nitric oxide was determined in the serum. Treatment
with Zn with or/ without Se+Vit E augment the ovarian activity in 50.0% (2/4) and 20.0% of anestrum buffalo
cows, respect., whereas treatment with zinc accompanied with Butasyl or water douching stimulate the ovarian
activity in 25.0 and 20.0% of cows, respect. A significant (p<<0.05) elevation in the levels of serum inorganic
P and Zn and drop in the Ca/p ratio following all treatments was recorded. Serum Se was elevated significantly
(P<<0.05) in the group received the antioxidants 7Zn + Vit E/Se. Antioxidant and anti heat stress exerted
significant mereasing effects on total serum protein and total globulins, while y-globulin fraction (Igs) elevated
significantly after the treatment with Zn + Vit E/Se. A significant (P<0.05) elevation in T3 levels in all trials was
recorded. However, the treatment with anti heat stress had a significant (P<0.05) decreasing effect on the levels
of cortisol. Nitrite, declined sigmificantly (P<0.05) m all treated groups, while the depression was more
pronounced in the group supplemented with Zn and Vit E/Se. Geochemistry showed that soil was deficient in
Zn. Berseem clover offered to animals was found to be deficient in Zn, marginally deficient in Se, while was
abundant in Ca leading to adverse effect on P. Tt is concluded that treatment of anestrum buffalo cows with
antioxidants during summer season can improve the fertility of animals and required long term administration.
Also, admimistration of more than one antioxidant had a beneficial effect on health condition and reproductive
performance of buffalo more than one antioxidant.
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INTRODUCTION

High ambient temperature or summer heat stress is a
major contributing factor to low fertility and immunity
among farm ammals. It 15 a world-wide problem, which
inflicts heavy economic losses and affects about 60% of
the world cattle population. It 1s clear that reducing heat
stress effects on fertility has the potential to results in

hundreds of millions of dollars in annual savings to dairy
industty. Heat stress, elevating body temperatures,
disrupted behaviors and impaired physiological functions
[1]. Tn heat stressed dairy cows there is a reduction in
dry matter mtake [2-5], which prolongs the period of
negative energy balance, which leads to anovulation in
dairy cows, especially during the early postpartum period
[6,7]. Any worsening of energy balance during summer
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would further decrease fertility in dairy cows at this
time. Negative energy balance leads to decreased
plasma concentrations of mmsulin, glucose and IGF-I and
increased plasma concentrations of GH and non-esterified
fatty acid [7-9]. All of these metabolic hormones can affect
reproduction and health condition. Heat stress is also,
assoclated with reduced total antioxidant activity m blood
plasma [10] and there is some evidence that the
depression in embryo survival following exposure to
elevated temperatures involves increased free radical
production [11]. However, the short-term administration
of the antioxidant vitamin E at the time of AT or at 30 days
postpartum had no beneficial effect on pregnancy rate
during summer [12], nor did the administration of selenium
or [P-carotene [13]. In contrast, long-term B-carotene
supplements had a beneficial effect on fertility in lactating
cows [13,14].

Heat stress is also responsible for large declines in
pregnancy rates of dairy cattle during hot months
throughout much of the tropical areas, represented in
decreased in the fertility of cows inseminated in the late
summer months [15- 18], decrease in the conception rate
ranged between 20 and 30% compared to the winter
season [19-21] and considered the principal cause of
extended post partum anestrous period after calving in
buffaloes and cattle [22,23]. Oxidative stress might occur
when the antioxidants and defense
overwhelmed by an mcreased oxidant burden or a reduced
antioxidant supply. More recently, the reactive nitrogen

system  1s

species (RNS) have been defined as a subgroup of
oxidants deriving from mnitric oxide (NO) [24].

Despite its importance, there are few effective
strategies for reducing the effects of heat stress on
reproduction and health condition. The major strategy
providing elaborate housing mvolving shade, sprinklers,
fans, etc., 18 capital-intensive, not very effective and 1s of
limited use for small and medium-sized dairies as well as
for alternative production systems such as grazing
dairies. There 1s thus a need for research mto developmg
alternative approaches. The current study aimed to
investigate the effect of antioxidants and anti heat stress
on some metabolic status and reproductive performances
of Egyptian buffalo cows.

MATERIALS AND METHODS

Animal Studies: The present study was carried out at
Sids farm, Benisuef Governorate, Ammal Reproduction
Research Institute, Ministry of Agriculture, Egypt. A total
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nmumber of 87 apparently healthy female buffaloes aged
between 4 to 6 years and identified as lactating, non-
lactating and pregnant were rectally examined. Twenty
buffaloes were selected depending on thewr reproductive
status where the animals were suffering from prolonged
post-partum period and used for the current experiment.
All ammals were free from external and mternal parasites
and were protected against the infections by drenching of
albendazole (Pharma, CTD) at a dose level of 2 ml/ 20 kg
BWT and injection with ivermectin (Ivome Super, Merial)
subcutaneously (5/C) at a dose level of 1 ml/50kg BWT
before beginning of treatments.

Clinical examination (body temperature, pulse,
respiratory  rate, physical condition, posture, lymph
nodes and others) revealed no incidence of specific
symptoms  among  experimental Also,
gynecological examinations were carried out using

animals.

repeated rectal palpation and ultrasonography (An
endorectal linear array 6-8MHz transducer (Scanner 240,
PieMedical, the Netherlands) to identify the ovarian
activity of buffaloes.

Feeding: In winter, the ammals were fed basically on
barseem (Trifolium alexanderimwm). In summer, each
animal given 3kg of concentrate mixture (50% cotton
seed cale, 20% rice polish, 15% wheat bran, 7% barley,
5% linseed cake, 2% calcium carbonate and 1% sodium
chloride) according to instructions of Mimstry of
Agriculture. Tn addition, the animals were given wheat
straw (Tiben) ad [ibitum as roughage. Green and
concentrated rations offered to the ammals were
biochemically analyzed for the recognized minerals
content [25].

Experimental Procedures: The experiments were
designed to investigate the effect of antioxidants and ant1
heat stress on health condition and some reproductive
performances of Egyptian buffalo cows during summer
seasonl. The experimental animals were randomly allocated

into four equal groups (n=>5):

s Group 1, supplemented with Zinc (Zn - methionine) at
a dose level of 100 mg once daily/head, for 5
weelks, mixed in limited amount of wheat bran.

s Group 2, received Zn, given at the same way and
dose and were injected I/M with Viteslen 15® (Each ml
contain, 1.67 mg/ sodium selenite and 150 mg VitE/ml,
the Egyptian Co. for Chemicals and pharmaceuticals)
at a dose level of 20 ml/head, once/week for 5 weeks.
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One dimensional electro gram of a buffalo
blood serum before treatment
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One dimensional electro gram of a buffalo blood
gserum after treatment with antioxidants (Zn + Vit E/Se)

Fig. 1: Electrophoretic separation of serum protein fractions using cellulose acetate membrane technique

*  Group 3, supplemented with Zn, given at the same
way and dose and injected 1/M with butasyl®
(butazone anti-inflammatory zod. Saliclate, analgesic
and antipyretic) at dose level of 20 ml, head once at
the first week, then at dose level of 10 ml, once
weekly for 4 weeks.

«  Group 4, supplemented with Zn at the same dose and
way and freated with water douche at noon for

15 min daily for 5 weeks.

Data of all animalg before treatments were used

as confrol.

Sampling and Analytical Techniques: Blood sampling:
Blood samples were collected by Jugular vein puncture
before initiation of freatments and at the end of
experimental period (5 weeks), in plain vaccutainer tubes

for serum biochemistry.

Macro and Micro Elements: Serum calcium (Ca) and
inorganic phosphorus (P) were determined using kits
according to [26] and [27], respectively. Serum Zn levels
were measured [28] using flame atomic absorption
spectrophotometer (Perkin Elmer, Mod. 3300, USA).
Serum Selenium (Se) was measured with Varian Specira
AA 220 Atomic Abgorption spectrophotometer equipped
with a graphite-furnace tube atomizer (GTA) [29].

Total Serum Protein Levels and Electrophoretic Paitern
of Serum Proteins: Total serum protein concentrations
were determined directly in a routine manner [30]. The
serum proteins were fractionated electrophoretically [31]

on cellogel membranes, 2.5 x14 cm celluloze acetate strips
{obtained from MALTA S.RI.-CHEMETRON products,
Via Congloe Flaminio, Milano, Italy). The rel afive densities
of stained protein bands (Fig. 1) were determined with the
microzone densitometer (B 512 Biotechnical Instrument,
Roma, Italy). The absolute values for different protein
bands (albumin, o, B and v- globuling) were calculated
according to the values of the total proteins.

Nitric Oxide (NO) Assay: Serum concentration of nitrite,
the stable metabolite of NO was measured by a
colorimetric method using the Griess reaction [32].
Abgorbances of test and standard wells were measured at
570 nm using a Micro titer Plate Reader.

Hormonal Assay
*»  Determination of friiodothyronine (Ts) and thyroxin

(T,) was carried out [33] using Enzyme Immunoassay
test kit (Bio Meriaux, California, USA) and ELISA
Reader Stat Fax-2100.

*  Serum cortizol was determined by immunometric
sequenfial assay in which anficortisol antibody
coated tubes are used [34] using commercial Immulite
kits from Diagnostic Product Corporation (DPC, Los

Angles, USA).

Soil Samples: Representative samples of soil were
collected after soil preparation and before fertilization
from the studied area and have been pooled for the
geochemistry. Determination of soil pH and electrical
conductivity (EC) were carried out in a 1:2.5 soil/water
extract [35]. Determination of total calcium carbonate
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(Ca Co;) [36] and organic maftter content [37].
Determination of available P [38] and Ca [39]. Estimation
of available trace elements; Zn and Se after the wet
digestion accordmng to [40] and [25], respectively.

Statistical Analysis: Results were expressed as
means+standard error (SE). Differences between means mn
different groups were tested for sigmficance using a one-
way analysis of variance (ANOVA) [41].

RESULTS

Animal Survey: Analyzing the data obtained from the
records about buffalo cows in the Sids Farm, Animal
Reproduction Research Institute along 5 years revealed
that the ammals suffering from long post partum period
(Table 1) which extends to 446. +126.73 days (M+SD),
ranged between 323-950 days. In addition the age at
1* conception was also long (1190.28+720.85 days).
The productivity of milk varied greatly between buffalo
cows either in the lactation period (176.58+106.61, range
19- days) or in the average milk yield (3.97+1.94, range
1-9.99 kg/day).

Mechanical and Chemical Analysis of Soil: Mechanical
analysis of soil samples showed that soil was clay
loam (Sand;, 14.8%, Silt. 36% and Clay, 49.2%).
Geochemistry showed that pH was 8.53, electric
conductivity (EC) was 0.21 mmhos/cm, Ca Co, was 2.4%
and organic matter was 1.94%.

Macro and micro-elements analysis revealed
deficiency of Zn (the 1deal content; 1.5-3 ppm) while Ca,
P and Se were within the normal levels (Table 2).

Chemical Analysis of Green and Concentrated Rations:
Table (2), illustrated the recognized macro and micro
elements in Berseem and concentrate rations. Berseem
was deficient in Zn and marginally deficient in Se, while
Ca and P contents were within the normal levels. The
concentrated ration was adequate in macro and micro
elements as recommended by NRC (1989).
Gynecological Examination: Gynecological and
ultrascnographic examination of a total number of &7
buffalo-cows revealed incidence of ancestrus in 23% of
these animals, with inactive ovaries, persistent C.I.. and
cystic ovaries.

Table 1: Record analysis of some data about the selected buffalo-cows in the herd (farm) during the last 5 years

Age at 1% Post- partum Lactation Total Milk Average milk
Item conception period (Days) period (days) yield (kg) season yield/ day
Average(X) 1190.28 446.02 176.58 783.5 3.97
+£5D 720.85 126.73 106.61 576.01 1.94
Minirmum 498 325 10 19 1
Maximum 2683 950 350 2036 9.99
Table 2: Values of some minerals in the soil, green and concentrated rations in the region of study

Reference

Parameters Soil Plant (Berseern) Concentrates Soil Plant
Ca 260 mg/100gm 1.65% 0.86% 140-260 1-2.5
P 2.10 mg/100gm 0.56% 0.32% 1.2-2.7 0.3-0.5
Zn 1.30 ppm 27.0 ppm 44.50 ppm 1.5-3.0 25-70
Se 0.45 ppm 0.06 ppm 0.31 ppm 0.15-0.85 0.05-0.13

Table 3: Ovarian activity in buffalo-cows treated with antioxidants (Zinc and Vit E /selenium)

Gynaecological examination (ovarian condition)

Before treatment After treatment
Response to
Treatment No. of animals  Inactive ovary  Active ovary Inactive ovary (smooth ovary) Active ovary (cyclic)  treatments
Zinc methionine 5 5 0 4 (1) Follicle 1/5(20.0%)
Vit EfSe+ zinc methionine 5 4 1 (persistent CL) 2 2 cases suspected  2/4(50.0%)

early pregnancy.
1 follicle
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Table 4: Ovarian activity before and after treatments for improving adverse condition (Heat Stress)

Gynecological examination (ovarian condition)

Before treatment. After treatment.

No. of Tnactive ovary Active ovary Tnactive ovary Active ovary Response to

Treatment animals (smooth ovary) (cyclic) (smooth ovary) (cyclic) treatments
Anti-inflammatory + zinc methionine 5 4 1 (follicular cyst) 3 2 1/4(25.0%)
Dushing + zinc methionine 5 4 1 (Persistent CL) 4 1 1/3(20.0%)
Table 5: Serum Ca, P, Zn and Se of Buffaloes before and after treatment with antioxidants (Zinc and Vit E / Selenium)

After treatment
Parameters Before treatment N=10 Zinc Methionine N=5 Vit E/ Se+ Zn Methionine N=5 P«
Calcium (mg %6) 9.50+0. 69 9.66+0.78 9.4+0.57 0.805
Inorganic phosphorus (mg 90) 2.68+0.2(F 4.58+0,23¢ 4.65£0.32¢ 0.0001
Ca /P ratio 3.58+0.22¢ 2.11+0.14° 2.00+0.24° 0.0001
Zine (pg %) 66.10+2.62° 91.40+6.96 86.80+3.56* 0.004
Selenium (pg / L) 27.2 (4.1 0F 25.40+3.00" 58.20+4. 707 0.0001
Mean+SFE, Means in the same row with different superscripts differently (p<0.03)
Table 6: Serum Ca, P, Zn and Se of Buffaloes before and after treatments for improving adverse condition (Heat Stress)

After treatment
Parameters Betore treatment N=10 Zn + Douche N=5 Zinc + anti inflammatory N=5 P«
Calcium (mg %6) 9.80+0.68 9.90+0.76* 9.06+0. 707 0.672
Tnorganic Phosphoris (mg %6) 2.74+0.25° 4.50+£0.32 4.48+0.34% 0.002
Ca /P ratio 3.78+0.63° 2.22+0.18° 2.05+0.20 0.016
Zinc (ug %6) T0.40+3.47 89.20+6.62° 91.20+4 46" 0.025
Selenium ( pg /L) 28.50+1.40° 26.10+1.90° 29.004+3.0° 0.629
Mean+SE

Means in the same row with different superscripts differently (p<<0.05)

Table 7: Total Serum protein and electrophoretic patterns of serum proteins of Buffaloes before and after treatment with antioxidants (Zinc and Vit E / Selenium)

After treatment.

Parameters (g%0) Before treatment N=10 Zinc Methionine N=5 Vit B/ Se + Zn Methionine N=5 P<

Total Protein 5.03£0.52° 7.30+£0.32% 7.77+0.83* 0.036
Albumin 2.67+0.22° 3.11=0.21° 4.22+0.45 0.032
Total Globulins 2.36+0.3(F 4.19+£0.13 3.55+£0.38 0.012
A/G ratio 1.15+0.06 0.74£0.04° 1.19+0.03 0.001
- globulin 0.57+0.076° 0.88+0.08* 0.86+0.043* 0.032
[ - globulin 0.44+0.07 1.35+0.1% 0.78£0.08° 0.006
v - globulin 1.3540.17 1.96£0.14% 1.91+0.03" 0.044

The effects of antioxidants (Zn and VitE/Se) and
anti heat stress (Zn + douche and Zn +anti inflammatory)

Biochemical and Hormonal Parameters: Macro and
micro-elements: Table 5 and 6, revealed that the

upon ovarian activity are illustrated in Tables 3 and 4. serum inorganic P and Zn  levels increased
It was noticed that treatments with the antioxidants significantly (p < 0.05) i all treated groups
(Zn + VitE/Se) stimulate the ovarian activity and compared with levels before treatments. There
induced cyclicity in 50% (2/4) of anestrous buffaloes, was significant (p < 0.05) decrease in Ca / P
whereas, treatment with zinc methionine stimulate the ratio m all treated groups. The antioxidants

ovarian activity in 20.0% (1/5 of treated anestrous
buffaloes. In addition, m the second experiment, only 25.0
and 20.0% of animals treated with Butasyl plus zinc and
Duching plus zine responded to treatment, respectively.
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(Zn + VitE/Se) had an increasing significant (p < 0.035)
effect concentrations of Se when
compared with before treatment levels and the other
treated groups.

on the serum
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Table 8: Total Serum protein and electrophoretic patterns of serum proteins of Buffaloes before and after improving adverse condition (Heat Stress)

After treatment.

Parameters (g %6) Betore treatment N=10 Zn + Douche N=5 Zinc +anti inflammatory N3 P«
Total Protein 5.23+0.50P 7.20+0.55 7.07+0.41* 0.053
Albumin 2.88+0.23* 3.70+0.32 3.54+0.38 0.234
Total Globulins 2.35+0.28 3.50+0.24° 3.534+0.34° 0.046
A/G 1.24=0.06¢ 1.05+0.03¢ 1.03+0.16* 0.321
- globulin 0.60=+0.06* 0.75+0.07 0.77+0.047 0.14
[ - globulin 0,420,004 0.5120.04° 0.58+0.19" 0.064
¥ - globulin 1.34+0.21° 2.23+0.19 2.1840.34* 0.084
Mean+SE

Means in the same row with different superscripts differently (p<0.05)

Table 9: Serum Thyroid hormones (T3 and T4) and Cortisol levels of Buffaloes before and after treatment with antioxidants (Zinc and Vit E / Selenium)

After treatment

Parameters Before treatment N=10 Zinc Methionine N=5 Vit E/ Se+ Zn Methionine N=5 P=

Tri iodothyronine (T3 - ng/ml) 1.13+0.070° 1.48+£0.0% 1.3940.02° 0.016
Thyroxin (T4 - pe/d]) 12.3341.10° 10.7040.65 8.2140.26" 0.032
Cortisol ( pg/dl) 0574032 9142047 8,440, 50° 0.221

Mean+SE
Means in the same row with different superscripts differently (p<0.05)

Table 10: Serum Hormones of Buffaloes before and after treatments for improving adverse condition (Heat Stress)

After treatment

Parameters before treatment N=10 Zn + Douche N=5 Zinc +anti inflammatory N=5 P=<
Tri iodothyronine (T3 - ng/ml) 1.200.05° 1.43+£0.05 1.544+0.07 0.001
Thyroxin (T4 - pg/dD) 13.0741.93 8.90+1.29° 9.4740.64 0.16
T3/T4 ratio 0.095+0.016° 0.166+0.03° 0.16=0.03* 0.121
Cortisol ( pg/dl) 10.3041.06* 4,504£0.52 3.06£0. 79 0.0001

Mean+SE
Means in the same row with different superscripts differently (p<0.05)

Total
Electrophoresis:
treatments had significant

Serum Proteins and Serum Protein
Tables 7 and 8 showed that all
(P <0.05) increasing
total serum  proteins  and  total
globuling. Serum protein  electrophoresis  revealed
that the treatment with the antioxidants (Zn + VitE/Se)
mcreased y-globulin significantly (p < 0.05) compared
with that treated with Zn alone. There was marked
elevation in «, P and y globulins in the other treated

effects on

groups.

Hormonal Assay: As shown in tables (9 and10), Serum
concentrations of the thyroid hormone T, were
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significantly (P < 0.05) increased in all treatments.
The admmistration of Zn+VitE/Se had a significant
decreasing effect on T, (P< 0.05) while the other
treatments had a slight effect.

The anti heat stress (Zn + douche) and (Zn + anti
inflammatory) had a decreasing sigmficant (P< 0.05)
effects on cortisol levels, while the antioxidants had
slight effects.

Nitric Oxide Assay: serum nitrite levels, the stable
metabolite of mtric oxide, in different treated groups are
illustrated in Fig 2. All treated groups showed significant
(P < 0.05) decreases in nitric oxide levels compared with
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Fig 2:
stress in the serum of buffal o-cows

thoze before treatments. The antioxidants (Zn + VitE/Se)
had the most significant effect on nifric oxide levels
compared with the other treatments.

DISCUSSION

In heat stressed dairy cows there is a reduction in dry
matterintake [2-5], which prolongs the period of negative
energy balance, which leads to decreased plasma
concenfrations of insulin, glucose and IGF-I and
increazed plasma concentrations of GH and non-esterified
fatty acid (7-9). All of these metabolic hormones can affect
reproduction and health condition.

With regard to the present work that carried out
during summer season; the selected buffalo-cows were
suffering from anestrous for long time (Table 1). The
analysiz of data obtained from the farm in which the
experiments were camried out pointed to the delay in
conception of buffalo-cows which considered one of the
causes of low reproductive efficiency of this species, in
addition to the prolong in the post-partum period
(446.02£126.73 days, ranged between 325.0 to 950.0 days).
In addition to the suppressing role of heat stress on
ovarian acfivity, resulting in long post partum period
(anestrum), also there were a deficiency in Zn in the soil
and in Berseem (Table 2) and confirmed by analysis of
anestrous buffal o serum (Tables 5, 6). Some investigators
recorded that Ca, P, Mn, Co, Cu, I, Zn and Se are esgential
for reproduction and immunity. Dairy cows may suffer
from mineral deficiency particularly in the regions were
soils are deficient in certain minerals [42], these elements
play vital role in the regulation of metabolic and
reproductive process [43].

The main diet provided to animals in Egypt during
winter gseazon i mainly Berseem clover, which iz rich in
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Serum Nitrite
Anti heat stress

Zine

Before

+
treatment  pouche Antiinflammatory

Groups

Levels of nitrite, the stable metabolite of nitric oxide, before and after treatment with antioxidants and anti heat

Ca that exceeded three times the NRC recommendation
[44], therefore, excessive Ca interferes with absorption of
P and Zn [45]. The soil alzo suffered from available Zn
deficiency [40], which in tumn have been reflected on Zn
content of Berseem (Table 2) [46]. In previous study [47],
zine deficiency syndromes in buffalo calves have been
reported due to its deficiency in the soil and plants. Also
Berseem was deficient in Se content (below 0.1 mg/Kg),
a value indicating that Se is deficient in animal feed
[48]. In dry season, the animals had begun to feed on
concentrated ration which was balanced and adequate as
NRC recommendations [44], but offered in inadequate
amount. Thig state led to inadequate supplementation
with P, Zn and Se, beside the adverse effect of heat stress
which lead to impairment of health condition and fertility.

In the present study it is found that the infestile
buffalo-cows were suffered from P deficiency, as seen
from analysis of animal serum (Tables 5, 6), also, Ca/P
ratio was found to be wider before freatment. The
obtained results agree with [23, 49, 50], who attributed the
ovation dysfunction to the wide range of Ca/P ratio; and
contradict with [51, 52] who reported that P deficiency
have no influence on ovarian activity in buffaloes. [53],
reported that P deficiency decreased fertility in mature
cows and is accompanied by anestrus, subestrus or silent
heat. Also infertility due to P deficiency can be produced
when there is excess of Ca in ration and Pasture that
interfere with P metabolism [50].

The obtained results revealed marginal deficiency of
Znin serum of animals, the optimal levels lay between
80-120 pg/dl and the threshold for deficiency is 70 pg /dl
[47]. The first effects of marginal Zn deficiency are
decreased feed intake, growth, feed efficiency, milk
production, resistance to infection and sfresz and
reproductive efficiency [54]. The effect of Zn methionine
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supplementation was reflected on serum 7n levels of all
treated groups, a result that in agreement with [55].

The effect of Se dosing was reflected in serum Se of
treated buffaloes that received Vit E/Se, while serum Se
levels stabilized at about 25.5 ng/T. in other groups lacking
Se supplementation. Thus, the buffalo-cows in the
present study could be considered marginally deficient
in this element, as reported by [56] who defined the
marginally deficient serum Se levels to be 20 to 40 pg/L.).
Levels of Se and Vit E above the generally accepted
requirements enhance the immune response in several
species [57-59]. In another study, supplementation of
Egyptian buffalo cows with Vit E and Se during the
prepartum period, shortened the mterval of the first post-
partum period to estrus [60].

In the present work supplementation with vitamin E,
Se and Zn- methionine(Tables 3,4) for short period
mnproved the fertility of anestrous buffalo-cows and
stimulate the ovarian activity in about 50% of treated
cows (2/4), whereas, treatment with Zn-methionine alone
enhance ovarian activity for about 20.0% (1/5) of treated
buffaloes. Many investigators explain the role of Se and
Vit E as antioxidants on ammal reproduction and their
requirements in reproductive tissue [61]. Also, [62]
and [63], reported that administration of Vit E and Se
mmnproved fertility of buffalo-cows and ewes, respectively.
Otherwise, production of free radicals may participate in
mfertility, because ovarian steroidogenetic tissues are
sensitive to free radical damage [64]. Tt is reported that
heat stress is associated with reduced total antioxidant
activity in blood plasma [10] and there 13 some evidence
that the depression in embryo survival following exposure
to elevated temperatures mvolves increased free radical
production [11]. However, [65] showed no beneficial
effect of antioxidants on fertility.

Therefore, admimistration of antioxidants stimulates
the processes of steroidogenesis and evokes the anterior
pituttary gland to secrete and release gonadotrsphins
and initiation of folliculogenesis in the ovaries. Thus,
Vit E/Se could improve uterine health through enhancing
neutrophils functions, supports uterine tissue [66] and
stimulate ovarian activity [67].

In the present work, the total protein level was
markedly declined in the serum of all buffalo cows before
treatment (Tables 7, 8). The decline in total protein and its
fractions may be attributed to Zn deficiency [45]. In the
present study, all the groups received Zn alone, had
significantly higher total serum protein and total
globulins, whereas, buffaloes additional
antioxidants (Vit E/Se) significantly mcreased y-globulin

received
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fraction. Data from the present study elucidate that
buffaloes supplemented with Zn in combination with Vit
E /Se had increased immune globulins (Igs) than did
received Zn only. These results agree with numerous
studies which support the view that combinations of
antioxidants may be more effective than any quantity of
single antioxidant [59, 68]; increased the concentrations
of natural antioxidants in the blood of sheep [59].
attributed this effect to merease feed
intake due to supplying Zn to cattle which had undergone
stress [69]. Otherwise, they hypothesized that Vit E
supplementation increased antioxidant recycling and
improved synergistic antioxidant effects [70] ; whereas,

Seme authors

supplementation with Vit E and Se together have an
important synergistic effect on immunity [57-59].

It has been suggested that less than adequate
intake and reduced body
major causes of extended post partum an ovulatory
intervals, decrease in serum T, T, and progesterone and
suppressed in follicular development in cows [23,71].

nutrient condition are

Concerning thyroid hormones analysis, the present data
demonstrated that all treatments have a positive effect on
the T,, which was significantly elevated after treatment
(Tables 9, 10). On the other hand, T, showed a numerical
depression in all treated groups, except in that
supplemented with Zn and Vit E/Se.

Zing is essential for proper thyroid function. Tt is
involved in T; binding to its nuclear receptor [72]. Also,
[73] indicated that 7Zn alone or combined with Se
deficiencies resulted in a decrease in thyroid status
rams. Others reported that single and multiple deficiencies
of Se, Zn and iodine have distinct effect on thyroid
metabolism and structure [74]. Many nvestigators
agree with the present results and confirmed the
importance of Se to thyroid hormones metabolism in
cattle [75] and in ewes [63]. Also, [75], reported that
Se is needed for hepatic conversion of T, to 3, 3, 5-
triiodothyronine (T;) and that type I iodo thyromne
deiodinase identified as a selenoscysteine containing
enzyme, catalyses deiodination of T, to biologically active
thyroid hormone T..

Nitric oxide (NO) 1s one of the most widespread
signaling molecules and participates in virtually every
cellular and organ function in the body [76]. Physiological
levels of No produced by endothelial cells are essential
for vasodilation, regulation of angiogenesis and blood
flow m many tissues, including the ovary [76-78]
However, as oxidant and inhibitor of enzymes containing
an iron-sulfur center, free radicals and other reactive
species cause the oxidation of bio-molecules (e.g., proteimn,
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amino acids, lipids and DNA), which leads to cell injury
and death [76,79].

Comparing with other treatments, there 1s marked
decrease m the NO activity in the group of ammals
received Zn and Vit E/Se, which have attributed to the
combined anti oxidative effects of the metaloenzymes;
superoxide dismutase (Zn) and glutathione peroxidase
(Se) which have important role in scavenging harmful free
radicals [80,81]. The present finding coordinates with [82].

It is clear that treatment with antioxidant and anti heat
stress to elevate the harmful effect of heat stress on
health condition and reproductive performance of
buffaloes gave a reasonable results but with less extent
than expected may be due to short term administration of
antioxidant and short period for exposure to water
douches.

It 1s concluded that treatment of buffalo cows with
antioxidants during summer season can unprove the
fertility and immunity of ammals and required long term
administration. Also, administration of more than one
antioxidant had a beneficial effect on health condition and
reproductive performance of buffaloes more than one
antioxidant.
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