Nesreen et al., Egyptian Journal of Animal Health 4, 4 (2024), 95-106

Egyptian Journal of Animal Health

P-ISSN: 2735-4938 On Line-ISSN: 2735-4946
Journal homepage: https://ejah.journals.ekb.eg/

Effect of adding micronutrient on biochemical parameters during transition
period of cows

Nesreen Elsayed Mohamet*l*:, Mahmoud Mohamed Arafa Mohg{r*ged**, Al-Sagher
Omran Ali , Adel El-Sayed Ahmed Mohamed

" Department of Biochemistry, Animal Health Research Institute, Agriculture Re-
search Center, Sohag, Egypt.
" Department of Biochemistry, Animal Health Research Institute, Agriculture Re-
search Center, Dokii, Egypt
" Division of Infectious Diseases, Animal Medicine Department, Faculty of Veteri-
nary Medicine, South Valley University, Qena, Egypt.
" Division of Clinical Laboratory Diagnosis, Department of Animal Medicine, Fac-
ulty of Veterinary Medicine, South Valley University, Qena, Egypt.

Received in 1/8/2024 ABSTRACT

Received in revised from airy cows play an important role in production in our country Egypt.
Li/fé 2?e2d4in 18/9/2024 Transition period is the most critical time for those cows that under-
P go different hormonal and biochemical changes. We take care of

animals during this period by addition of mixture of vitamins and trace min-

Keywords: erals to the ration in order to improve their general health. The present study
7n was established for evaluation the effect of addition of some trace minerals
Sod and vitamin E to ration on some hormonal and biochemical parameters in
GSH dairy cows. We used 50 pregnant dairy cows for this study. We divided
Haptoglobin them into 5 groups. Group 1 (control), supplemented group 2 (vit E), group
Ca. 3 (Cu sulphate), group 4 (Mg sulphate) and group 5 (Zn oxide). Samples

were collected from animals at 2™, 4"&6™ week before parturition and at
2", 4"& 6™ week after parturition. The result of the present study revealed
an increase in the levels of glucose, GSH, SOD, Ca, P, Mg and decrease lev-
el of cortisol, MDA& haptoglobin in all supplemented groups when com-
pared to control at different stage of pregnancy.

INTRODUCTION culture all over the world as they supply many
Dairy cows are considered as the main im-  products and milk for the human populace. The

portant source of animal protein and they are earnings which a dairy cow generates come

an important source for leather production in from sale of her offspring and her milk produc-

our country (Sarwer et al.2009). Dairy farm tion (Mondal et al. 2018).

animals are considered as a vital part of agri-
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Transition period is considered as one of
the most stressful time in the life of the dairy
cows during which they undergo physiological
changes in transitioning from pregnant, non-
lactating status to a non-pregnant lactating sta-
tus following calving and moves from de-
mands of foetal growth to calving <colostrum
production and milk production (Andrieu
2008).

The important roles of Zn, Cu, and vitamin
E on productive and reproductive performance
are well established. Cu is important to the an-
tioxidant system as it is part of the copper-zinc
superoxide dismutase enzyme which helps in
conversion of superoxide radicals to hydrogen
peroxide. It is involved in Cu-Zn superoxide
dismutase (SOD) enzymes in the antioxidant
system. Cu-Zn SOD is essential for dismuta-
tion of superoxide radicals to hydrogen perox-
ide in the cell (Siciliano-Jones et al. 2008).

Vit E stimulates the immune status of ani-
mal and has an important role in the mainte-
nance of membrane integrity in most cell body
against toxic oxygen free radical against its
peroxidation. Cu has many antioxidant func-
tions. Zn is implicated in maintaining the epi-
thelial barriers to infection, and has role in ud-
der health (Qureshi et al. 2010). Due to the
high economic importance of dairy cows this
study aimed to:

-determination the effect of addition vit E
and some trace minerals on
ration of dairy cows on the level of oxidant
malonaldehyde (MDA), superoxide dismutase
(SOD), glutathione perioxidase (GPX), hapto-
globin, glucose, cortisol, and some minerals
(Ca, P& Mg).

2. MATERIALS and METHODS

Work was carried out at the farm of the
Faculty of Agriculture- Sakha- Agriculture of
Research Institute.

2.1. Animals, ration and experimental design

A total of 50 pregnant dairy cows Holstein Fri-
sian breed primiparous aged about 42 months
imported from Italy, America and Germany
feed on balanced ration apparent healthy and
free from diseases and external parasites used

for this study in the farm of Faculty of Agri-
culture- Sakha- Agriculture of Research Insti-
tute. The pregnant cows divided into 5 groups
each group consisted of 50 cows

Group 1: cows fed on ration according to
NRC.

Group 2: cows fed on ration according to
NRC + 35 mg/kg body weight zinc oxide.
Group 3: cows fed on ration according to
NRC+ 45 mg/kg body weight magnesium sul-
phate.

Group 4: cows fed on ration according to
NRC+ 6 mg/kg body weight Cupper sulphate.
Group 5: cows fed on ration according to
NRC+ 6000 Iu of a tocopherol.

2.2. Samples

The Blood samples (7.5 ml) were collected
from the jugular vein of each animal in clean
glass vials, and converted to serum which was
stored at -20°c until testing, according to
(Coles, 1986).

The separated sera are used for the detec-
tion of some minerals include Mg, Ca, P (mg/
dl) (A.0.A.C, 2015), oxidants MDA (pumol/
ml) (Ohkawa et al. 1979), antioxidants in-
cluded SOD (u/ml) (Nishikimi et al. 1972),
and GSH level (u/ml) (Paglia and Valentine
1967), these were estimated calorimetrically
by means of test kits supplied by Bio-
diagnostic company, Egypt by using of spec-
trophotometer (Spectro UV-VIS Double beam
PC scanning spectrophotometer UVD-2950),
according to the manufacturer’s instructions.
Cortisol concentration was measured by using
of the competitive (ELISA), the kit ADI-900-
071 from Enzo Life Sciences (Lausen, Swit-
zerland) according to (Palme and Mostl
1997). Levels of glucose (Young 2001) deter-
mined by using a (Spectro UV-VIS Double
beam PC scanning spectrophotometer UVD-
2950).
detection of some serum minerals included
calcium (mg/dl), magnesium (mg/dl) and
phosphorus (mg/dl) according to (A.O.A.C,
2015).

2.5. Statistical analysis

The obtained data were statistically ana-
lyzed for significance, analysis of variance by
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statistical package for social science (SPSS)
computer program- one-way ANOVA accord-
ing to (Snedecor and Cochran 1980).

3-RESULTS

1- Effect of some addition of Zn oxide, Mg
sulphate, Cu sulphate and vit. E on glucose and
cortisol levels
-Glucose level

The result of our study revealed that there
was a significant increase in glucose level in
4™ before and after calving in all groups when
compared to control and in Zn, Mg and vit E
groups at 6 week before calving. Increase Zn,
Cu and vit E at 2™ week before calving, in Mg,
Cu and vit E at 2" week after calving and in
vit E at 6™ week after calving when compared

to control one and when compared to vit E at
the level of P value < 0.05 as showed in table
1.

-Cortisol level

There was a significant decrease in cortisol
level at 6™ week before calving in Cu and vit E
groups, in Zn, Mg and vit E at 2" week before
calving and decrease in all supplemented
groups after calving and 4™ week before calv-
ing when compared to control ones while, glu-
cose level increased before and after calving
when compared to control at the level of P val-
ue<0.05 as showed in table 1

Table 1. Effect of addition of Zn oxide, Mg sulphate, Cu sulphate and vit. E on glucose, insulin and cortisol

levels during different periods of calving

_ Calving Before calving After calving

Groups time

Parameters

6™ week 4™ week 2™ week 2™ week 4" week 6Mweek

Glucose mg/dl 66+3 62+3 60=+1.7 59+2 55+2 52+2
Control -~ tisol nmol/ml 14+1.1 14.4+1.1 16+1.5 1442 132 11.6+1
Znoxide  Glucose mg/dl 70£0.7 72£1.6° 74+2.8" 73+3" 72+2° 70+3°

Cortisol nmol/ml 14+1.6 10+1.1° 13+1.1° 9+2" 8+2° 9+1.5"
Mg sul- Glucose mg/dl 71£0.6 69+2.3" 69+1.7 68+1.6° 71+2° 73+1"
phate

Cortisol nmol/ml 1342 11+1.3" 12+1.5" 9+1.6° 9+1.6" 8+1.6"
Cu sul- Glucose mg/dl 69+2.4 69+2.2° 67+3" 69+1.7" 71£1.3" 71+0.7"
phate

Cortisol nmol/ml 11+2° 9+1.8" 15+1.8 10£1.6° 9+1" 8+1"

Glucose mg/dl 73+1.3" 76+1.6" 78+1.5" 70+1.5" 7843 80+1"
Vit E

Cortisol nmol/ml 11+1.5 10.4+2.4" 12+1.6° 102" 8+2" 9+1.6"
P value 0.001 0.001 0.001 0.001 0.001 0.001

Data presented as mean £ SD

-* used for significant difference of group with control at the level of P<0.05
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8-Effect of some additives on some oxidant
and antioxidants levels during different periods
of pregnancy

-MDA level

There was a significant decrease in MDA
level in all stages of calving in Zn and vit E
supplemented groups when compared to con-
trol one, decrease in Mg supplemented group
at 2" week before and after calving when com-
pared to control and decrease in Cu supple-

mented group at 2" week and all stages after
calving when compared to control at the level
of P value< 0.05 as showed in table 2.

-GSH& SOD levels

There was a significant increase in SOD
and GSH levels in all supplemented groups
when compared to control one at the level of P
value< 0.05 as showed in table 2.

Table 2. Effect of addition of Zn oxide, Mg sulphate, Cu sulphate and vit. E on some oxidant and antioxidants

levels during different periods of pregnancy

Period Before calving After calving

Groups

Parameters 6 weeks 4 weeks 2 weeks 2 weeks 4 weeks 6 weeks

MDA pmol/l 8.4+0.8 9+1.5 11+0.5 10+0.2 9+0.9 8+0.2
Control GSH mu/ml 41+1.6 3743 32422 39+1 42+1.5 45+1.3

SOD u/ml 7+0.3 . 6+0.4 5+0.2 5.9ﬂ:0.4 6+0.2 6.4+0.3

MDA pmol/l 7.4£0.3" 7.5+0.1" 7.7£0.3" 6+0.1° 5£0.2° 5+0.2°
Znoxide o wml 52+1" 501" 49+1.6" 501" 58+1" 612"

SOD w/ml 7+0.4 7+0.4" 7+0.4" 6.7+0.2" 7+0.2° 7.5+0.3"

MDA pmol/l 8.4+0.1 9+0.1 9+0.1" 9+0.2" 9+0.2 8.2+0.1
Mg sul- - col muwml 47+1.7" 46+1.6" 4542 50+1.6" 51+1.6° 5342°
phate .

SOD w/ml 7.5+0.3 7+0.2" 7+0.2" 6.8+0.2" 7.3+0.2" 7.4+0.3"

MDA pmol/l 8.3+0.2 9+0.2 9+0.2" 9+0.1" 8+0.1" 7.6+0.1°
Cusul ol mwml 48+1.5° 45+1" 40+1.7" 49+1.5" 5143 5342°
phate

SOD u/ml 7+0.4 6.5+0.1 6+0.2" 7+0.15" 6.7+0.2" 7+0.1"

MDA pmol/l 8+0.3" 7+0.1" 7+0.2" 6+0.3" 5+0.1° 4+0.1"
VitE GSH mu/ml 561" 58+3" 60+3" 63+5.5" 64+5" 68+3.5"

SOD uw/ml 7+0.2 7+0.1" 6.7£0.2" 7.240.2" 7+0.1" 7.5+0.1"
P value 0.001 0.001 0.001 0.001 0.001 0.001

Data presented as mean + SD

-* used for significant difference of group with control at the level of P<0.05
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3-Effect of some additives on some mineral
levels during different periods of calving
-Ca level

There was a significant increase in Ca level in
all supplemented groups when compared to
control at all stages of pregnancy at the level
of P value < 0.05 as showed in table 3.

-P level

There was a significant i increase in P level in
all su%plemented groups at 2™ week before
and 2", 4%& 6" after calving when compared
to control group at the level of P value < 0.05
as showed in table 3.

-Mg level

There was a significant increase in Mg level in
Mg supplemented group at all stages of calv-
ing before and after when compared to control
and increase in all supplemented groups at 4™

week when compared to control at the level of
P value < 0.05.

There was non-significant change in Mg level
at Cu, Zn& vit E supplemented groups when
compared to control one at all stages of calv-
ing when compared to control at the level of P
value <0.05 as showed in table 3.

Table 3. Effect of addition of Zn oxide, Mg sulphat, Cu sulphate and vit. E on some mineral levels during

different periods of calving

Period Before calving After calving
GI'OllpS h h d d h th
Parameters 6™ week 4™ week 2" week 2" week 4"week 6™ week
Ca mg/dl 9.3+0.2 9+0.1 8.5+0.3 8.4+0.1 8.5+0.2 8.3+0.3
Control P mg/dl 5.2+0.2 4.9+0.2 4.3+0.3 4.2+0.1 4.4+0.2 4.4+0.2
Mg mg/dl 3.1£0.1 2.9+0.2 2.840.2 2.740.2 3+0.3 3+0.2
Ca mg/dl 9.8+0.1" 9.7+0.2" 9.7+0.2" 9.3+0.1 9.8+0.1" 10+0.2°
Zn oxide . . . .
P mg/dl 5.4+0.1 5.240.1 5.340.1 5.3+0.1 5.3+0.2 5.3+0.2
Mg mg/dl 3.3+0.1 3.240.2 2.9+0.2 3.1£0.1" 3.240.1 3.1+0.04
Ca mg/dl 9.8+0.2" 9.8+0.2" 9.5+0.1° 9.5+0.2 9.9£0.3" 9.9+0.2"
Mg sul- . . . .
phate P mg/dl 5.3+0.2 5+0.2 4.9+0.2 5.2+0.1 5.3+0.1 5.3+0.1
Mg mg/dl 3.6£0.2 3.6+0.2" 3.3+0.2" 3.3+0.1" 3.5+0.17 3.5+0.2"
Ca mg/dl 9.5+0.1 9.7+0.1" 9.7+0.1" 9.4+0.1" 9.8+0.2" 10+0.1°
Cu sul-
phate P mg/dl 5.240.2 4.9+0.2 4.9+0.3" 5+0.2" 5.1£0.2" 5.1+0.2"
Mg mg/dl 3.240.5 2.8+0.2 2.840.2 3.1£0.1" 3+0.04 3.1£0.01
Ca mg/dl 10+0.2" 9.9+0.3" 9.6+0.2" 9.8+0.1" 9.8+0.2" 9.9+0.1"
Vit E
P mg/dl 5.340.1 5.240.2 5+0.2" 5.2+0.1" 5.3+0.4" 5.3+0.4"
Mg mg/dl 3.1£0.2 3.1£0.1 340.2 3.2+40.1 3.240.2 3.3+0.1
P value 0.001 0.001 0.001 0.001 0.001 0.001

Data presented as mean + SD

-* used for significant difference of group with control at the level of P<0.05
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DISCUSSION

1-Effect of some additives on glucose and
cortisol levels during different periods of
calving

-Glucose level

The result of our study revealed that there
was a significant increase in glucose level in
all supplemented groups before and after calv-
ing when compared to control. This result
agreed with that reported by (Omur et al.
2016) and disagreed with that reported by
(Amanda et al. 2018).

Plasma glucose level is very important en-
ergy metabolites and higher levels in treated
groups could be due to more feed intake at-
tributed to vit E and trace element addition to
animal ration and by the way increase feed in-
take and higher levels of glucose recorded
(LeBlanc et al. 2004).

Cu has an important role in the energy me-
tabolism as it acts as a cofactor of cytochrome
c oxidase of electron transport chain that gen-
erates an electrical gradient used by the mito-
chondria in order to produce ATP (Keshri et
al. 2019).

The adequate level of Mg in dairy animals
leads to increase insulin synthesis that increase
glucose uptake into blood (Veronese et al.
2016).

-Cortisol level

There was a significant decrease in cortisol
level in all supplemented groups when com-
pared to control one at different stages of preg-
nancy. This result disagreed with that reported
by (Collet et al. 2019).

This may attribute to removal of stress in
all supplemented groups as vit E, Cu and Zn
are very important for increasing the immunity
and anti-oxidative parameters in dairy animals
(Qureshi et al. 2010) and cortisol is the first
indicator of stress so, it decreases.

Zn and Cu are the main component of
SOD that scavenges superoxide which consid-
ered as one of the components of ROS in the

immune cells and by the way improve health
status of dairy cows and remove stress factors
in the animal (Siciliano-Jones et al. 2008).

2-Effect of some additives on some oxidant
and antioxidants levels during different
periods of calving

-MDA level

The result of the obtained study revealed
that there was a significant decrease in MDA
level in all stages of calving in Zn and vit E
supplemented groups when compared to con-
trol one, decrease in Mg supplemented group
at 2" week before and after calving when com-
pared to control and decrease in Cu supple-
mented group at 2™ week and all stages after
calving when compared to control. This result
disagreed with that reported by (Balmurugan
et al. 2019).

Metabolic demands associated with late
pregnancy, calving and initiation of lactation in
dairy cows would be expected to increase the
production of ROS (Sordillo, 2005). Supple-
mentation of dairy animals with vitamins and
trace elements able to minimize the harmful
effects of excessive free radicals’ production
and by the way decrease the level of MDA
(Politis 2012).

Addition of trace minerals to the ration of
dairy animals reduces the oxidative load in
dairy animals by reduction the lipolysis and
other forms of gluconeogenesis (Balamorgan
2011) so, the level of MDA decrease as it is
the main important indicator of oxidative
stress.

-GSH and SOD levels

There was a significant increase in SOD
and GSH levels in all supplemented groups
when compared to control one. This result
comes in accordance with that reported by
(Sordillo and Aitken 2009, Khatti et al.
2017, Solda et al. 2017 and Amanda et al.
2018) and disagreed with that reported by
(Singh et al. 2017).

Zn and Cu are main components of SOD
so, supplemented groups has increase in their
levels (Prasad et al .2004 and Reece 2004).
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The micronutrients act as antioxidants, which
protect the cells from the effects of free radi-
cals (Kesheri et al. 2019). Zn and Cu are the
main component SOD that scavenges superox-
ide, the components of ROS in the immune
cells in dairy animals. Further, a continuous
decrease of endogenous antioxidant molecules
result in decreased availability of the endoge-
nous antioxidant defenses to counter the in-
creased oxidant produced leading to oxidative
stress in transition period. Trace minerals such
as Fe, Cu and Zn are involved in the antioxi-
dant defense system and dairy animals require
them to maintain antioxidant activity of their
immune system (Weiss and Spears 2006). Cu
is a cofactor of SOD, and it participates in re-
dox reactions (Spears and Weiss, 2008).

Vit E has essential antioxidant functions and is
considered as a very important nutrient for
cows (Haga et al. 2018).

3-Effect of some additives on some mineral
levels during different periods of calving

Calcium and Phosphorus levels

The result of the obtained study revealed
that there was a significant increase in Ca& P
level in all supplemented groups when com-
pared to control at all stages of pregnancy.
This result agreed with that reported by
(Bicalho et al. 2014 and Omur et al. 2016)
and disagreed with that reported by (Khan et
al. 2015).

Treatment with Mg salt cause the decrease
in target organs to PTH which result in incre-
ment of bone resorption and Ca and P absorp-
tion from the digestive tract so, increase their
levels happens when we add Mg salt to the ra-
tion of dairy animals (Martens and Shewel
2000 and lean et al. 2006).

-Magnesium level

The result of the obtained study revealed
that there was a significant increase in Mg lev-
el in Mg supplemented group at all stages of
calving before and after calving when com-
pared to control and increase in all supple-
mented groups at 4™ week when compared to
control.

Its level increases due to high Mg intake and
ruminal absorption by the animal ruminal pa-

pillae (Schonewille 2008).

There was non-significant change in Mg level
at Cu, Zn& vit E supplemented groups when
compared to control one at all stages of calving
when compared to control.

4-Effect of some additions on haptoglobin
level during different periods of calving

-Haptoglobin

There was a significant decrease in hapto-
globin level in all supplemented groups when
compared to control one. This result disagreed
with that reported by (Bicalho et al. 2014).

The decrease in haptoglobin level may at-
tribute to high immunity of animals due to the
anti-oxidative effect of vit E or food supple-
mentation to animal by trace minerals (Haga
et al. 2018 and Kesheri et al. 2019).

CONCLUSION

n this study we pointed to the effect of ad-

dition of some minerals and vitamins on

the ration of dairy cows on some hormonal
and biochemical parameters. We recommend
managing the dairy cows carefully during tran-
sition period by addition mixture of trace min-
erals and vitamins in order to improve the
health status and immunity of dairy cows.

REFERENCES

AOAC. 2015. Official method of analysis.
AOAC Int. Anlington, VA.

Amanda C, Leandro S, Nathieli B, Patricia G,
Gabriela M, Vera M. 2018. Mineral
supplementation stimulates the immune
system and antioxidant responses of dairy
cows and reduces somatic cell counts in
milk. Anais da Academia Brasileira de
Ciéncias (Annals of the Brazilian Academy
of Sciences), 90(2): 1649-1658.

Andrieu S. 2008. Is there a role for organic
trace element supplements in transition
cow health ‘The Veterinary Journal, (176):
77-83.

Balamurugan B, Sanjeev M, Tejaswai V, Da-
yanidhi J, Krishnaswamy N. 2019. Effect
of high-energy diet supplemented with ad-
ditional copper and zinc during the transi-

104



Nesreen et al.,

Egyptian Journal of Animal Health 4, 4 (2024), 98-106

tion period on oxidative stress and post-
partum reproductive performance in the
crossbred cows. Biological Rhythm Re-
search. Pp. 1-12.

Bicalho L, Lima F, Ganda K, Meira B, Bi-
calho R. 2014. Effect of trace mineral sup-
plementation on selected minerals <energy
metabolites, oxidative stress, and immune
parameters and its association with uterine
diseases in dairy cattle. Journal of Dairy
Science, (97): 4281-4295.

Coles H. 1986. Veterinary Clinical pathology.
4th Ed. Saunders comp. Philadelphia,
London, Toronto.

Collet S, Dos Santos R, Lippi E. 2019. Effect
of using trace minerals (copper, zinc, sele-
nium, and manganese) and vitamins A and
E on the metabolic profile of Holstein
cows in the transition period. Semina:

Ciéncias Agrarias, Londrina Journal, 40
(5): 1879-1890.

Haga S, Miyaji M, Nakano M, Ishizaki H,
Matsuyama H, Katoh K, Roh S. 2018.
Changes in the expression of a-tocopherol
— related genes in liver and mammary
gland biopsy specimens of peripartum
dairy cows. Journal of Dairy Science,
(101): 5277-5293.

Keshri A, Zahid B, Vandana K, Kotresh P,
Mamata J, Man S, Digvijay S, Anupama
T, Smriti S. 2019. Role of micronutrients
during peri-parturient period of dairy ani-
mals — a review. Biological Rhythm Re-
search Journal, 1-14.

Khan H, Mohanty K, Bhakat M, Gupta A,
Tyagi A, Monda G. 2015. Effect of vit E
and mineral supplementation on biochemi-
cal profile and reproductive performance
of buffaloes. Buffalo Bulletin Journal, 34
(1): 63-72.

Khatti A, Mehrota S, Patel P, Singh G, Mau-
rya V, Mehla A, Chaudhari R, Das G,
Singh M, Sarkar M. 2017. Supplementa-
tion of Vit E, Selenium and increased en-
ergy allowance mitigates the transition
stress and improves postpartum reproduc-
tive performance in the crossbred cow.
Theriogenology Journal, (104):142—148.

Koracevic D, Koracevic G, Djordjevic V, An-

drejevic S, Cosic V. 2001. Method for the
measurement of antioxidant activity in
fluids. Journal of Clinical Pathology, (54):
356-361.

Lean I, DeGaris D, Block E. 2006. Hy-
pocalcaemia in dairy cows: meta-analysis
and dietary cation anion difference theory

revisited. Journal of Dairy Science, (89):
669-684.

LeBlanc S. 2004. Monitoring metabolic health
of dairy cattle in the transition period.

Journal of Reproductive Development,
(56): 29-35.

Martens H, Schweigel M. 2000. Pathophysiol-
ogy of grass tetany and other hypomag-
nesemia implication of clinical manage-

ment. Veterinary Clinical North American
Food Animal Practice, (16): 339-368.

Mondal T, Gupta M, Parthasarathi B, Khatti
A, Singh S, Choudhary S. 2018.
Transition stress in dairy cattle- role of
energy balance and micronutrients. Inter-

national Journal of Livestock Research, 8
(11): 22-28.

Nishikimi M, Roa N, Yogi K. 1972. Biochem-
ical Biophysical Research Communica-
tions Journal, 46: 849-854.

Ohkawa H, Ohishi W, Yagi K. 1979. Analyti-
cal Biochemistry, (90): 351.

Omur A, Kirbas A, Aksu E, Kandemir F, Dor-
man E, Kaynar O, Ucar O. 2016. Effects
of antioxidant vitamins (A, D, E) and trace
elements (Cu, Mn, Se, Zn) on some meta-
bolic and reproductive profiles in dairy
cows during transition period. Polish Jour-
nal of Veterinary Sciences, 19(4): 697—
706.

Paglia D, Valentine W. 1967. Journal of La-
boratory Clinical Medicine, (70): 158-169.

Palme R, Mostl E. 1997. Measurement of cor-
tisol metabolites as a parameter of cortisol

concentration in blood. Internal Mammali-
an Biology Journal, 62(2):192 — 197.

Politis I. 2012. Reevaluation of vitamin E sup-
plementation of dairy cows: bioavailabil-
ity, animal health and milk quality. Ani-
mal J. Vol., (6): 1427-1434.

105



Nesreen et al.,

Egyptian Journal of Animal Health 4, 4 (2024), 95-106

Prasad A, Bao B, Beck F, Kucuk O, Sarkar F.
2004: Antioxidant effect of zinc in humans.
Free Radic Biol Med J. Vol., (37): 1182-
1190.

Qureshi Z, Siddig M, Lodhi L, Muhammad G,
Jamil H. 2010. Effect of Vitamin E-
Selenium administration during late gesta-
tion on productive and reproductive perfor-
mance in dairy buffaloes and on Growth
performance of their calves. Pakistan Vet-
erinary Journal, (30):83-86.

Qureshi Z, Siddiq M.,Lodhi L, Muhammad G,
Jamil, H. 2010. Effect of Vitamin E-
Selenium administration during late gesta-
tion on productive and reproductive perfor-
mance in dairy buffaloes and on Growth
performance of their calves. Pakistan Vet J.

(30):83-86.

Reece W. 2004: Duke’s physiology of domes-
tic animals <12 th ed., Comstock Publishing
Associates, Ithaca.

Sarwar M, Khan M, Nisa M, Bhatti S, Shahazd
M. 2009. Nutritional management for buf-
falo production. Asian Australasian Journal
of Animal Science, (22): 1060-1068.

Schonewille J, Everst H, Beyenen A. 2008.
Quantitative prediction of Mg absorption in
dairy cows. Journal of dairy science, (91):
271-278.

Siciliano-Jones J, Socha M, Tomlinson D, De-
Frain J. 2008. Effect of trace mineral
source on lactation performance, claw in-
tegrity, and fertility of dairy cattle. Journal
of Dairy Science, 91(5):1985-1995.

Sendecor G, Cochran W. 1980. Statistical
Method. 7™ ed., Towa State Univ. Press,
Ames, Iowa, USA.

Singh R, Randhawa C, Randhawa S. 2017. Ox-
idative Stress, Haemato-biochemical and
Plasma Mineral Profile in Transition Buf-
faloes. Proceedings of the National Acade-
my of Science, India, Section B Biological
Science Journal (Oct-Dec 2017), 87
(4):1091-1099.

Singh R, Randhawa C, Randhawa S. 2017. Ox-
idative Stress, Hemato-biochemical and
Plasma Mineral Profile in Transition Buf-
faloes. Proc. Natl. Academic Science India,

Sect. Biolological Science Journal (Oct—
Dec 2017), 87(4):1091-1099.

Sordillo I, Aitken S. 2009. Impact of oxidative
stress on the health and immune function
of dairy cattle .Veterinary Immunol
Immunopathology Journal, 128(1): 104-
109.

Sold4a N. 2017. Injectable mineral supplemen-
tation to transition period dairy cows and
its effects on animal health. Comp Clinical
Pathology Journal, 26(2): 335-342.

Sordillo L. 2005. Factors affecting mammary
gland immunity and mastitis susceptibility.
Livestock Production Science Journal,
(98): 89-99.

Spears J, Weiss W. 2008. Role of antioxidants
and trace elements in health and immunity
of transition dairy cows. Veterinary Jour-
nal, (176): 70-76.

Tietz N. 1994. Fundamentals of Clinical
Chemistry: 2 nd ed. NW Tietz, editor. Pp.
1857-1863.

Tietz N. 1994. Fundamentals of Clinical
Chemistry: 2™ ed. NW Tietz, editor. Pp.
692.

Tietz N. 1995. Fundamentals of Clinical
Chemistry: 3 rd ed. NW Tietz, editor. Pp.
509-512.

Veronese N, Solimi M, Sergi G. 2016. Effect
of magnesium supplementation on glucose
metabolism in people with or at risk of dia-
betes: a systemic review and meta-analysis
of double blind randomized controlled
trails. European Journal of Clinical Nutri-
tion, (70): 1354-1359.

Weiss W, Spears J. 2006. Vitamin and trace
mineral effects on immune function of ru-
minants. In: Sejrsen, K., Hvelplund, T.,
Nielsen, M.O. (Eds.), Ruminant Physiolo-
gy. Wageningen Academic Publishers,
Utrecht, the Netherlands, pp. 473—-496.

Young D. 2001. Effects of drugs on clinical
lab. Tests, 4™ ed. AACC. Press.

106



