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Abstract

The goal of the current study is to analyze the current findings. The current study aims to analyze
the effects of the mid-stage of lactation and the dry period on various physiological and
metabolic alterations in buffaloes (Up until now, no reference values have been established for
various metabolic physiological parameters during the mid-stage of lactation in buffaloes. ion in
buffaloes. The researchers examined the animals at farms located in the northern region of
Basrah Governorate, Iraq. Based on selection criteria, 40 clinically healthy female buffaloes (2-7
years old) were divided into thirty lactating buffaloes and ten dry buffaloes. This study involved
the collection of serum samples for biochemical analyses, including lipid profiles. The samples
included glucose, CK, urea, creatinine, BUN, alanine transferase, and aspartate. We measure
transferase, total protein, albumin, globulin, alkaline phosphatase, calcium, and phosphor. The
established values will be a useful guide for interpreting serum metabolic parameters in lactating
buffaloes. The results showed increased total cholesterol and CK significantly compared with
dry buffaloes. Simultaneously, there was a significant decrease in serum glucose between the
mid-lactation and dry stages. However, the serum globulin decreased significantly in lactation
compared to dry buffaloes. The results of ALT and ALP showed a significant increase in mid-
lactation compared with dry buffaloes, while the results of serum AST showed a significant

decrease.
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Introduction

Lactation in female mammals is a special
reproductive function. In order to meet the
high energy and water expenditure required
for milk production in rodents (1- 3) and
ruminants (4- 6), dams during lactation
adapt by increasing their food and water
intake. They also inhibit ovarian function in
rodents (7- 10), ruminants (11, 12), and
primates, including humans (13- 17). In the
species indicated above, breastfeeding
significantly inhibits follicular growth and
subsequent ovulation. This suppression, also
known as "lactational anestrus," prevents
pregnancy during nursing, serving as a
tactical adaptation to ensure survival.

One unique reproductive function in female
mammals is breastfeeding. During lactation,
ruminants (4- 6) and rodents (1- 3) adjust by
consuming more food and water to meet the
high energy and water expenditure required
for milk production. Additionally, in
ruminants (11, 12), primates, including
humans (13- 17) and rodents (7- 10), they
suppress ovarian function. Breastfeeding
causes a considerable inhibition of follicular
expansion and subsequent ovulation in the
species mentioned above. This suppression
(also called "lactational anestrus") would be
a tactical modification to ensure survival by
preventing conception from occurring while
breastfeeding.

Thanks to improved nutrition, management,
and genetic selection, dairy cows are now
able to produce large amounts of milk over
about 300 days.
Because of their exceptional output and milk
quality, buffaloes, the second largest dairy
cattle, produce 14.4% of the world's milk
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(15). Compared to the milk of Holstein
cows, buffalo milk has more total solids, fat,
and minerals (16). Despite numerous
research studies exploring the composition
of buffalo colostrum (17, 18), there is a
dearth of published data on colostrum and
its yield. Buffalo milk, a necessary milk
source, satisfies nutritional needs. Buffalo
milk products, including ghee, yoghurt, and
mozzarella, are also well-liked.

Colostrum production is influenced by
several variables, including breed, parity,
calf sex, calving month, and health status
(19).  Furthermore, parity, a crucial
component influencing colostrum properties,
has been investigated in Holstein cows (20,
21) but not in buffaloes. Conversely, content
disparities were caused by the significant
metabolic abnormalities in buffaloes during
the early stages of lactation.

Since numerous genes regulate buffaloes'
milk production qualities, finding potential
genes linked to these traits is crucial to
improve the precision of breeding initiatives
(22). The most significant breed for milk
production is the Murrah buffalo, whose
genetic diversity and milk production
features are being studied.

Since numerous genes regulate buffaloes'
milk production qualities, finding potential
genes linked to these traits is crucial to
improve the precision of breeding initiatives
(22). The most significant breed for milk
production is the Murrah buffalo, whose
genetic diversity and milk production
features are being studied. In addition,
genetic diversity is important for the
sustainable  use,  development, and
conservation of animal genetic resources
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(23). This work aimed to evaluate 'is work
aimed to evaluate the metabolic parameters
in dairy Dbuffaloes’ buffaloes' blood
associated with milk production.

Materials and Methods

Animals and Experimental Design: In the
experimental setting, forty female buffaloes
were collected from the north part of Basrah
city. Samples of blood were taken before
feeding at 8:00 a.m. To obtain serum for
biochemical analysis, blood samples were
drawn from the jugular vein of every buffalo
in the study and placed in simple
vacuolating tubes. Following collection,
samples were sent straight to the College of
Veterinary Medicine's Physiology,
Pharmacology, and Biochemistry research
laboratory in an ice tank. BBlood samples
were manufactured (blood serum) or
examined (whole blood). Following a 15-
minute centrifugation at 3000 rpm, serum
was extracted from blood samples in plain
tubes using standard procedures (24, 25).
The serum was then separated into four
equal portions in Eppendorf tubes and kept
at -20°C.

Blood was collected in plastic Eppendorf
tubes using various techniques to analyze
biochemical analytes to estimate glucose,
and serum biochemical variables were
measured using a UV spectrophotometer
(Opti Zen 3220 UV, Mecasys Co. Ltd,
Korea). Reagents and chemicals were
provided with the commercial kits that were
purchased. Following centrifugation, blood
plasma was extracted, and the levels of
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prolactin, lipid profile, glucose, TSH, T3,
T4, GH, and TSH were measured using an
ELIZA kit.

Analysis of Statistics: Analysis was done
on the results (26). To ascertain the
significance of the shift from control, the
findings were statistically evaluated using
the t-test in SPSS software (27).

Results

Effect of Lactation on Metabolic
parameters in buffaloes in North Basrah
Governorate.The results presented in Table
(1) illustrate the metabolic parameters
during the mid-lactation and dry period of
buffaloes. The results showed a significant
increase (p < 0.05) in total cholesterol (TC)
and CK compared with dry buffaloes, while
serum glucose decreased significantly (p <
0.05) between mid-lactation and dry.

Effect of Mid Lactation on Total protein,
Albumin, Globulin, and Alb/Glo in female
buffaloes: Table (2) demonstrated a
significant increase in total protein, albumin,
and globulin in mid-lactation buffaloes
when compared to their dry counterparts.
The results showed a significant difference
(p > 0.05) in total protein (TP) compared
with dry buffaloes, while serum albumin
was observed to increase significantly (p <
0.05) between mid-lactation and
dry. However, the serum globulin level
decreased significantly (p < 0.05) in mid-
lactation compared with dry buffaloes
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Table (1): Effect of Mid Lactation and dry period of TC, Glucose, and CK in female buffaloes.

Groups N Parameters
TC Glu CK
Mmol/L Mmol/L U/L
Mid Lactation 30 4.08 £ 0.46a 2.39+0.60b 37.11+1.68 a
Dry 10 2.09 £0.52b 4.69+091a 29.62+ 1.23b

N =number of animals, small letters indicate differences between groups at level p<0.05.

.Table (2): Effect of Mid Lactation on Total protein, Albumin, Globulin, and Alb/Glo in female

buffaloes.
Groups N Parameters
TP ALB GLOB ALB/GLOB
(g/L) (g/L) (g/L)
Mid 30 7857+ 13.1INS  33.62+4.88a 44.95£9.83b 0.77+0.15a
Lactation
Dry 10 78.92 £ 6.35NS 30.02+2.45b 46.90+£9.12a 0.61 +0.04b

N =number of animals, small letters indicate different between groups at level p<0.05.

Effect of Mid Lactation on Ca and P in
female buffaloes.

Table (3) displays the concentration of
serum Ca and P in mid-lactation buffaloes
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when compared to their dry counterparts.
The results showed no significant (p > 0.05)
changes in the concentration of serum Ca in
mid-lactation compared with dry buffaloes
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Table (3): Effect of Mid Lactation on Ca and P in female Buffaloes.

Groups N Parameter

Ca P

Mmol/L Mmol/L
Mid Lactation 30 2.86 £ 0.10NS 3.04 £ 0.43a
Dry 10 2.87 £ 0.07NS 2.17+0.72b

N=number of animals, small letters indicate differences between groups at level p<0.05.

Effect of Mid Lactation on BUN, CRE, T-
BIL, and BUN/CR in female Buffaloes.

Table 4 showed that the concentrations of
BUN, CRF, and BIL in the serum of mid-
lactation buffaloes were higher than those of
dry buffaloes. The results showed a
significant increase (p < 0.05) in serum
concentrations of BUN, CRE, and BIL in
mid-lactation compared with dry
buffaloes. Dry was increased regarding
Bun/CR.

Effect of Mid Lactation on ALT, AST
AST/ALT, and ALP in female buffaloes.

The results presented in Table 5 indicate a
significant decrease in AST, ALT, and ALP
in mid-lactation buffaloes when compared to
their dry counterparts. The results decreased
significantly (p < 0.05) in ALT and ALP in
mid-lactation compared with dry buffaloes.
In contrast, the results of serum AST
showed a significant decrease (p < 0.05)
compared between mid-lactation and dry
buffaloes. No differences were observed
regarding AST/ALT.

Table (4): Effect of Mid Lactation on BUN, CRE, T-BIL, and BUN/CR in female Buffaloes.

N Parameter
Groups BUN CRE T-BIL BUN/CR
(mmol/L) (umol/L (umol/L
Mid 30 5.32+0.90a 4.55+101.79a 8.52+0.04a 2.95+0.40b
Lactation
Dry 10 4.85+0.70b 2.37+167.99b 6.05+ 0.48b 6.58 +2.46a

N =number of animals, small letters indicate differences between groups at level p<0.05.
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Table (5): Effect of Mid Lactation on ALT, AST AST/ALT, and ALP in female buffaloes.

Groups N Parameters
ALT AST AST/ALT ALP
U/L U/L U/L
Mid 30 56.65 + 5447+132 2.60+0.53 4127+
Lactation 4.48b a NS 1.28b
Dry 10 66.10 + 2745+135 2.17+0.47 45.16+4.40a

5.92a b

NS

N =number of animals, small letters indicate differences between groups at level p<0.05.

Discussion

The metabolic profiles are considered
important in evaluating the health status of
animals. The estimates of biochemical
constituents are the prerequisites to diagnose
several pathophysiological and metabolic

disorders in cattle (28, 29).

The transition period, which is the most
stressful time for cows, is three weeks prior
to and following parturition. Physiological
events in the neurohormonal system occur
during parturition, resulting in
immunological and metabolic problems
(30). The productive and reproductive
performance of cows is negatively impacted
by haematological and serum biochemical

alterations during the transition phase,

resulting in significant financial losses (31).
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Evaluating the blood biochemical profiles is
a crucial component in determining the

animals' overall health (31).

Physiological parameters like respiration
rate (RR), hematological parameters like red
blood cell (RBC), hematocrit, hemoglobin
(Hb), and mean cell Hb concentration
(MCHC), biochemical parameters like
alanine aminotransferase (ALT), Na, K,
creatinine, blood urea nitrogen, Mn, Cu, and
Zn, hormones like cortisol, and oxidative
stress parameters like glutathione peroxidase
(GPx), superoxide dismutase (SOD), lipid
peroxide (LPO), and total antioxidant status
(TAS) were found to increase with an
increase in THI significantly. Additionally,
there was a significant decrease in glucose,
cholesterol, and triiodothyronine (T3) (32-

36).
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The increase in protein concentration likely
resulted in an excess of protein in patients
whose protein needs had previously been
satisfied (trial 1), which in turn caused the
raised glycemia levels (P<0.01) in P2. The
diet's energy levels were insufficient to meet
P2's increased milk supply, which led to a
relative calorie loss for the animals in trial 2.
The higher levels of lipoproteins and [3-
hydroxybutyrate and the lower body
condition score values in P2 compared to P1

and P3 corroborate this theory.

Regarding the protein/energy ratio, the
findings of multiple regression analysis
indicated a  substantial correlation
(R2=0.769; P<0.01) between MU and BU.
Additionally, the MFP was impacted by MU
values (R2=0.685; P<0.01). The increase in
protein concentration likely resulted in an
excess of protein in patients whose protein
needs had previously been satisfied (trial 1),
which in turn caused the raised glycemia
levels (P<0.01) in P2.
The diet's energy levels were insufficient to
meet P2's increased milk supply, which led
to a relative calorie loss for the animals in
trial 2. The higher levels of lipoproteins and
B-hydroxybutyrate and the lower body

condition score values in P2 compared to P1

and P3 corroborate this theory (37).
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Given the current correlation between MU
and the protein/energy ratio, buffalo, like
cattle, may benefit from using MU as a
reliable indicator to show changes in the
diet's protein/energy ratio. The MFP
normalizes as the CP/DM ratio rises,
suggesting that a high fermentable energy
diet necessitates an increase in dietary
protein concentration to meet requirements
and prevent physical anomalies in the milk's
physical characteristics. Elevated hepatic fat
content on gluconeogenic activity and
glucose output in the liver of dairy buffaloes
is conflicting and needs further clarification

(12, 38).

Conclusion

The results of this work indicate that the
metabolic parameters in dairy buffaloes'
blood are associated with milk production

characteristics.
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