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Abstract

Testing of blood biochemical parameters is a pre-symptomatic diagnostic appliance to determine
the nutritional status of any dairy herd and other disorders such as productivity and reproduction.
these parameters are influenced by both intrinsic and extrinsic factors like breed, age, sex,
lactation, pregnancy, health and nutrition status of the cows in dairy herd. The present study was
undertaken to estimate the selected nutritional status of dairy cows by using biochemical tests in
Thigar province in relation to reproductive status of estrus, pregnancy and lactation. The study
was conducted on 40 local breed clinically healthy cows in the teaching veterinary hospital of
Thigar province, they were divided into four groups (estrus group , pregnant group between 2-8
months, lactating group for 1 to 2 months and heifer (dry cows) group of 10 animals for each group
basis of reproductive status. Blood samples were collected aseptically from each animal of all
groups for biochemical analysis. lactating (calving) cows showed a significant increase in blood
Glucose, protein and globulins concentrations compared to other groups. Urea levels in estrus cows
were significantly increasing compared to other groups. Cholesterol concentrations of lactating
cows was significantly decrease compared to other groups, serum Triglyceride in estrus cows
showed a significant increase when compared with those of heifer and other groups. However,
there were a significant decrease of AST levels in estrus group when compared to those in heifer
and other groups. ALT levels were significantly decreased in all cows of all groups when
compared with the heifer cows. In conclusion biochemical values are an efficient tool for
evaluation of physiological status, metabolic disorders, and management problems of the farm
which have a great relation to health status of the animal.
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Introduction

Testing of blood biochemical

parameters IS a pre-symptomatic

influenced by both intrinsic and
extrinsic factors like breed, age, sex,
lactation, health and

diagnostic appliance to determine the
nutritional status of any dairy herd and
other disorders such as productive and
reproductive [1] . Metabolite levels in
blood serum also indicate the extent of
body metabolism, such as energy,
proteins and other biochemical
parameters [2]. These parameters are
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pregnancy,
nutrition status of the cows [3,4,5].
Changes in biochemical constituents
are important prerequisites to assess the
physiological or pathological state of
the animal [6,7]. Blood tests from farm
animals are routinely used to extract
pertinent information relative to herd
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nutrition and help to diagnose
metabolic disease problems in dairy
cows [8] . On the other hand, in
advanced animal husbandry practice
the importance of hematological and
biochemical parameters or indices are
well documented, acknowledged and
improving day by day [9] . In the dairy
herd, it is important to realize that
lactation and the dry period are two
important  physiological  statuses
considered to modify the biochemical
variables in cows because of the pattern
of demand and supply of the nutritional
plan [10,11] . Feeding of non-lactating
cows with low essential energy and
supplements food leads to disserve
homeostatic mechanisms, rendering
these animals ready for withdraw
further production. This is relevant
since blood constituent’s has been
changed in relation to the physiological
conditions of animals [12], in this
regard, it may be difficult to formulate
a universal blood metabolic profile test
for animals. These differences have
underlined the need to establish
appropriate  physiological baseline
values for various breeds, farming and
environmental condition of livestock.
Therefore, the present study was
undertaken  to  estimate  some
biochemical parameters of dairy cows
in Thigar province in relation to
reproductive status as estrus, pregnancy
and lactation.

Materials and Methods
Animals and Study design

This study was conducted on 40 local
healthy cows from the teaching
veterinary hospital of Thigar province,
with different ages and reproduction
status, they were divided into four
groups (G1: pregnant cows between 2-
8 months), (G2: estrus cows), G3:
lactating (calving) cows for 1 to 2
months and G4: heifer (control). Cows
were grouped into the previous four
categories on the basis of reproductive
history; the study lasted for 5 months

23

(from the period of 25" January to
20" June, 2021). All animals were fed
both roughages and concentrates
according to the owners for examples
barley, bran and dry braed.
Collection of blood samples

Blood samples were collected in the
morning aseptically from each animal
of all the four groups by jugular vein
puncture into collection tubes without
anticoagulants for biochemical
analysis.
Biochemical analysis
The blood samples were allowed to clot
and after clotting, the samples were
centrifuged properly, then clear blood
serum were separated into a clean test
tube. Then the serum samples were
analyzed by spectrophotometer for

different  biochemical  parameters
including:
- Glucose by (RANDOX/GLUC-PAP
kit, U K),

- Blood Urea Nitrogen (BUN) by
(SPECTRUM-Urea kit-Egypt),

- Total protein, globulins by
(BIOLABO/ TP and globulin kits ,
France),

- Cholesterol by
(BIOLABO/cholesterol Kit , France),

- Triglyceride by (BIOLABO/ TG kit ,
France),

- Alanine aminotransferase (ALT) and
aspartate aminotransferase (AST) by
RANDOX/ALT-PAP, AST-PAP Kits
UK).

Data analysis

The results were statistically
analyzed using one-way ANOVA by
statistical program SPSS (21.0) the
level significant set on (P<0.05) [13].

Results

Glucose, protein and globulins
concentrations in pregnant and estrus
groups did not show any significant
difference as compared with those of
heifer group. However, there was a
significant (P<0.05) increase in levels
of those biochemical parameters in a
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group of lactating (calving) cows as as compared to urea levels in other
compared to those in the heifer group cows of the other three groups (Table
(Table 1). Urea levels in estrus cows 1).
showed a significant (P<0.05) increase

Table 1: Serum Glucose, Urea, Protein and Globulins concentrations in all groups, n=10

Groups Glucose Urea (BUN) Tot. protein Globulins
mg/dI mg/dI g/dl g/dl
(Meanzx SD) (Meanx SD) (Meanzx SD) (Meanz+ SD)
G1 (pregnant cows) 83+2.10b 26.2+342b 5.56 + 0.69 b 1.48+0.18D
G2 (estrus cows) 85.8+9.39b 33.6+343a 5.36 £ 0.46 bc 1.44+0.64b
G3 (lactating cows) 104.6+7.01a 248+3.15b 6.16 +0.35a 2.14+061la
G4 (dry cows) 83.2+10.50 b 27.3+262b 5.9+0.30 ab 1.79+0.08 ab
LSD 7.201 2.88 0.434 0.415

*Different letters refer to the significant differences at P < 0.05., n=10

Cholesterol concentrations in serum of lactating cows was significantly (P<0.05) decreased
as compared to pregnant and estrus groups, serum Triglyceride in estrus cows showed a
significant (P<0.05) increase when compared with those of heifer and other groups. However,
there were a significant (P<0.05) decrease of AST levels in estrus group when compared to
those in heifer and other groups (Table 2). ALT levels were significantly (P<0.05) decreasing
in all cows of all groups when compared with the heifer cows (Table 2).

Table 2: Serum Cholesterol, Trigluceride, AST and ALT enzymes concentrations in all groups, n=10

Groups Cholesterol TG AST ALT
Mg/dl Mg/dI uU/L U/L
(Meanz SD) (Meant SD) (Meant SD) (Mean+ SD)
G1 (pregnant cows) 132.6 +24.84 ab 98.8+11.82b 20+4.10a 17.6+4.14b
G2 (estrus cows) 150.2 + 36.24 a 139.2+2751a 16+4.85b 16.6 £8.75b
G3(lactating cows) 109.2+4.07 Db 1025+£5.52 b 20.2+6.33a 142+787h
G4 (heifer cows) 155.8 +40.22 a 104.8+1541b 25.6+3.02a 26.7+2.04a
LSD 27.079 15.477 9.565 5.736

*Different letters refer to the significant differences at P < 0.05., n=10

Discussion

It is well known that common
metabolites of plasma glucose,
cholesterol, and urea are the positive
indicators of the body energy balance
[14]. In this search the results of
glucose, protein and cholesterol for
pregnant and estrus cows were similar
in terms with the results by [15], who
proved that the plasma concentrations
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of protein and cholesterol, did not differ
between pregnant and non-pregnant
cows. in lactating cow’s glucose levels
were not matched with the results of
[16], who proved that there was low
plasma glucose in calving compared
with non calving cows, due to an extra
need for glucose during lactation, to
serve as a precursor for lactose
synthesis, which is reflected this result.
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While results of serum glucose in
lactating cows in this search were
matched with results of [17] , who
showed that glucose level in lactating
was found higher than the non lactating
cows, because the blood glucose level
is regarded as one of the indicators of
energy status in the cow, for this
reason results of glucose in the recent
study may be due to high energy diet
feeding during lactation period and also
for taking the extra amount of feed than
the requirement of animal for milk
production and maintenances.

Results of total protein and globulins
levels in this search were not agree with
the results of [17] when they proved
that the variation in total protein was
insignificant between the lactating and
dry group of cows. While the results of
total protein in this search were
matched with [18] when proved that
the total serum protein in lactating cow
was slightly higher than the other cows.
In another study, the value of total
protein in Holstein dairy cows was
mentioned by [19] [20] ,they stated that
biochemical parameter of blood serum
was higher in non-lactating cow than in
lactating cows, that could be due to the
general modification in animals in
serum proteins with advancing age and
in the very old cows [21] .

The Urea or BUN values observed in
the present study of lactation were
higher than those of other groups even
than the heifer. Urea levels in this
search were not agreed with [22] , when
they proved that the mean blood urea
value in lactating buffalo was
significantly lowered as compared to
the heifer healthy control, this could be
either due to increased deamination or
increased protein intake [23] and [24]
found that serum urea concentration
was significantly influenced by the
lactation stage. It has been shown that
the utelizing efficacy of metabolic
protein in dairy cows is less than the
utelizing efficacy of protein that used
for maintenance [25] . So, as the milk
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production increases, the overall
protein utilization efficiency decreases,
which consequently leads to more
drainage of nitrogen in terms of urea
through urine and milk [26] . Results
of cholesterol in lactating cows in this
stydy were not matched with the results
of [22] , when they proved there was
higher level of cholesterol during
lactation, that could be due to a
physiological adjustment to meet the
lactation requirements. Results of AST
and ALT of this search were differ from
results of Ling et al. when they proved,
there was no statistically significant
variation observed in the concentration
of AST and ALT in lactating cows. [27]
. Anincrease in ALT and AST activity
in the blood of ewes during lactation is
indicative of increase in hepatic
metabolism [28] .

AST considered to be an effective
biomarker to detect liver injury and
energetic activity , changes in activities
of this enzyme may also be related to
hepatic lipidosis and alter the normal
function of the liver [29] . However, no
indications were found in the literature
to explain the relationship of the
recorded trends of variations in the
concentrations of this enzyme with the
stage of estrus, pregnancy and lactation
results of these enzymes in the recent
study were not agree with the results of
[30] , when proved that Aspartate
aminotransferase (AST) and Alanine
aminotransferase (ALT) were not
varied in lactating cows. The
concentration of AST was found
highest in the mid lactation stage.
However, there is no statistically
significant variation observed in the
concentration of AST and ALT
amongst the groups. [27] , who
observed that the blood concentration
of AST increases in mid stage of
lactation in Holstein cow which is not
in accordance with the present findings.
An increase in ALT and AST activity
in the blood of ewes during lactation is
indicative of increase in hepatic
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metabolism [28] Data generated
during the current study may be useful
as reference values for the scientific
community.

Conclusion: Biochemical values are an
efficient tool for evaluation of
physiological status, metabolic
disorders, and management problems
of the farm which have a great relation
to health status of the animal and
diagnosis of some pathos-physiological
disorder in animals.
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