%"% NANGARHAR UNIVERSITY

e-ISSN: 2957-9988
INTERNATIONAL JOURNAL OF BIOSCIENCES IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
// ORIGINAL ARTICLE JB Vvol5, issue 2 | 2026

-Recelved: 14 Apr 2026  Accepted after revision: 25 May 2026  Published Online: 30 Jun 2026

Comparative Evaluation of Blood Hematological & Biochemical
Dynamics in Indigenous (Achi Kunari) Breed Cow’s at Various
Stages of Lactation & Related calves

Sargand Sameen'”, Bawari Hanif Ullah?, Stanikzai Peer Mohmmad? , Darmal Mohmmad Bayer*
1234Department of Clinic, Faculty of Veterinary Science, University of Nangarhar. Jalalabad, 2601, Afghanistan

“Correspondence author: sameensargand8789@gmail.com

ABSTRACT

Lactation is a vital phase in the production cycle of cows, significantly affecting both milk yield and animal
health. Post-calving, different stages of lactation, milk quality and hematobiochemical parameters, and
electrolytes, change due to hematobiochemical and physiological alterations in the body. During different stages
of pregnancy and lactation, harmful Hematologic and Metabolic disorders like anemia, hypoalbuminemia,
ketonemia, reduced milk yield, and hormonal imbalances may arise in cows. Hematologic and Metabolic
disorders increase the demand of oxygen carrying, production stress and reduce milk quality, harming cow
health. Studying these parameters can aid in early disease diagnosis and guide appropriate treatment, Proper
nutritional management during calving to helps prevent these disorders. The experiment was assessed the
impacts of Early, Middle and Late lactation stages of Hematobiochemical parameters of the cow and related
calves at different stages of lactation. A cross sectional observational comparative study including indigenous
Achi breed Cows and related Calves. Total samples were 48 in which 24 lactated cow and 24 related calves.
Around 3 ml blood’s samples were collected from jugular vein in Heparinized tubes. Lactation stages were
further divided into Early, Middle and Late each stages had 8 cows + 8 related calves, respectively. Clinically
healthy adult cows and immature calves, not treated with systemic corticosteroid or other drugs affecting
metabolism within 15 days. Whereas, cow with mastitis, fever, visible disease, metabolic disorders or under
medication that affects Hematobiochemical parameters have been excluded. During the sampling the consent of
the owner was obtained. Data were shown as mean + standard error. Statistical difference among groups were
assessed using one — way analysis of variance followed by Tukey, LSD test. p<0.05 was considered statistically
significant. Based on the results, at different stages of lactation of cow and their calves there was lower values of
hematological parameters in early stages of lactation compare to middle and late lactation(p<0.0). In terms of
biochemical parameters of the cow and their calves there was the lowest values of the glucose, cholesterol and
total protein only in early lactation stage compare to middle and late lactations stages(p<0.05). there was no
difference between middle and late lactation stages(p>0.0). In concluded that cow’s and related calves in early
lactation stage there was the lowest blood hematobiochemical parameters compare to middle and late lactation
stages of the cows and their calves. There wase no significantly difference of the hematobiochemical parameters
between middle and late lactation stages.
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INTRODUCTION

The calving process is a vital phase in the yield, and hormonal imbalances may arise

production cycle, significantly affecting both milk
yield and animal health. Post-calving, milk quality
and blood biochemical parameters, such as protein,
fat, glucose, and electrolytes, change due to
biochemical and physiological alterations in the
body (Oetzel, 2005). During this period, harmful
metabolic disorders like ketonemia, reduced milk

(Leblanc, 2010). Milk quality indicators such as
protein and fat content and milk taste are important
market-driven traits (Rojas et al., 2020). Blood
biochemical ~ parameters  provide  essential
information for assessing cow health. Glucose
levels indicate metabolism and energy production,
while electrolyte balance is crucial for fluid status
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and heart function. (Bicalho & McArt, 2016).
Metabolic disorders increase production stress and
reduce milk quality, harming cow health (Oetzel,
2005; Ghanem et al., 2016). Studying these
parameters can aid in early disease diagnosis and
guide appropriate treatment. Proper nutritional
management during calving helps prevent these
disorders (Ingvartsen & Moyes, 2015). Balanced
nutrition of protein, carbohydrates, and minerals is
key to preventing metabolic disorders (Dechow &
Eicker, 2017). Thus, good feeding practices
positively influence cow health. Improving milk
quality through nutritional management directly
benefits farmers’ income (LeBlanc, 2010; Ramin &
Gholizadeh, 2019). Maintaining proper feeding and
care during calving is essential for cow health and
milk quality, impacting farmers’ revenue and
market demand (Mcart et al., 2012). The
characteristics of indigenous breeds include high
resistance to harsh climatic conditions, lower feed
requirements, greater resistance to diseases, lower
production rates but longer working ability (Ramin
& Gholizadeh, 2019). Crossbred breeds are those
that result from crossbreeding between indigenous
and exotic breeds Crossbred cattle are known for
higher production of milk and meat but require
better nutrition and care compared to indigenous
breeds (Vet Med, 2020). Some of these crossbreeds
show lower resistance to diseases but are widely
used for economic benefits. The most common
crosshred breeds include Holstein, Brown Swiss,
and Jersey. The economic importance of
indigenous breeds lies in their adaptability and
long-term sustainability, while crossbred breeds are
economically valuable due to their higher milk and
meat production despite requiring more intensive
management (Nwachukwu et al., 2023). The
neonatal period is a critical phase for physiological

MATERIALS AND METHODS

Study Area

The present study was conducted in Kuz Kunar
District, located in the northern part of Nangarhar
province, eastern Afghanistan. Geographically, the
district is located between approximately 34.570
Northern latitude and 70.58 Eastern longitude. This
district experiences normally hot and humid
tropical climate with temperature ranging from 3
°C in winter to +35 °C in summer.

Ethical approval
All experimental procedures involving animals
were conducted in accordance with the institutional

development. During this period, newborn calves
experience metabolic instability and increased
susceptibility to diseases, especially immune-
related conditions, leading to high mortality rates
(Arfuso et al., 2017). Calves are often hypo
calcemic at birth and must initiate gluconeogenesis
and internal glucose production since lactose from
milk may not fulfill their total glucose requirements
(Jenkins et al., 1988). In Afghanistan, cattle are
among the most important animals used for dairy,
meat production, and agricultural purposes. The
cattle breeds are generally divided into indigenous
and crossbred types. Indigenous breeds are those
that have existed in the region for a long time and
have well adapted to local environmental
conditions. Crossbred cattle are known for higher
production of milk and meat but require better
nutrition and care compared to indigenous breeds.
Some of these crossbreeds show lower resistance to
diseases but are widely used for economic benefits.
The most common crossbred breeds include
Holstein, Brown Swiss, and Jersey. In the eastern
zone of Afghanistan there is one of the most
papular indigenous breeds of the cow by the name
of Achi Kunari. therefore, the objective of the
study to assess serum Hematobiochemical
parameters of Indigenous Achi Kunari cow at
various stages of lactation and related calves as
well for the assessment of the health status of dairy
cows and their calves in one of the Afghans rural
areas, focusing on blood hematobiochemical
parameters such as red blood cells, hemoglobin,
white blood cells, hematocrit, glucose, cholesterols,
and protein. The findings provided farmers and
veterinarians with scientific data to improve
nutrition and health management, thereby
enhancing productivity and reducing economic
losses.

Care guidelines of Nangarhar University, Jalalabad,
Afghanistan. Animals were cared for using owner-
based husbandry guidelines and standard operating
procedures of animals’ and approved by the ethics
committee of Nangarhar University, Afghanistan.
Study Design

A cross sectional observational comparative study
Cow + Calf with 3 lactation stages. Total samples
were 48 in which 24 lactated cow and 24 their
calves’. Blood samples were collected from jugular
vein around 3 ml in Heparin tubes. The lactation
stages were further divided into Early lactation (8
cow + 8 calves), middle lactation (8 cow + 8
calves) and Late lactation (8 cow + 8 calves).
Clinically healthy adult cows, not treated with
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systemic corticosteroid or other drugs affecting
metabolism within 15 days. Whereas, cow with
mastitis, fever, visible disease, metabolic disorders
or under medication that affects
Hematobiochemical  parameters have  been
excluded. During the sampling the consent of the
owner was obtained.

Determination of Hematobiochemical parameters

1.Hematological parameters

Hematocrit (HCT) %, Hemoglobin (HB)
concentration, red blood cells (RBC) count and
White blood cells (WBC) counts were detected
using an automated hematological analyzer
(Mindray BC- 3000 Plus) following the standard
procedures explain by Jain (1993).

2.Biochemical parameters

Whole blood was centrifugated around 5000 RPM /
Minute then serum was separated. Serum Glucose,
cholesterol and total protein concentration were

RESULTS

Hematological Findings

Based on the results there were significant
alterations discovered in terms of HB, HCT, RBC
and WBC of the cow in Table-1. The values of
hematological parameters among the various stages
of lactation(p<0.05). cow in early lactation showed
lower HB and HCT values compared to middle and
late lactation. RBC and WBC number tended to
increase toward late lactation, possibly reflecting

Biochemical Findings

Based on the results serum biochemical parameters
were significantly different which were showed in
Figure-1 and Figure- 2. There was variation in
terms of serum glucose which was significantly
lower level in early lactation cows because of high
glucose utilization for lactose synthesis in milk.
The values of cholesterol increased in mid and late
lactation it may be enhanced lipid metabolism of
body fat reserves. In terms of total protein content
were lowest during early lactation. Whereas, there
was no significantly difference between middle and

measured using commercial diagnostic kits (Marek
diagnostics) and analyzed spectrophotometrically
(Microlab300) according to the manufacturer’s
protocol.

Statistical Analysis

All the data were analyzed with one-way analysis
of variance (ANOVA), by followed (Tukey, LSD),
and homogeneity of variance test to validate the
data. Using statistical Package for the Social
Sciences (SPSS) software (IBM SPSS Statistics 23
License Authorization Wizard) (SPSS, 23 version).
Probability values less than 0.05 were considered
significant while using following model.

Yi=p + tit Zjj

Where; Y= observation of dependent variable
documented on i treatment

1 = Population means; t= Effect of i" treatment i.e.
Tj = Residual outcome of j" observation in i
treatment NID ~ 0, 2.

improved metabolic adaptation and immune
recovery. In terms of calf, there was no significant
alteration about HB, HCT and RBC among the all
stages of lactation(p>0.05). While, the WBC values
were significantly altered among the all stage of
lactation (p<0.05). WBCs values were higher in
early lactation period rather than mid & late stages.

late lactation period. In terms of calf, there was no
significantly  difference about glucose and
cholesterol in all respected stages of lactation.
Nevertheless, significant alteration about Total
protein among the respected stages of
lactation(p<0.05). total protein values were
significantly higher only in early lactation stage
compare to middle and late lactation
stages(p<0.05). the wvalues of glucose and
cholesterol were not significantly altered between
the early and middle stages of lactation(p>0.05).

Table-1: Show the Hematological parameters of the lactated cow at different stages.

Animal Parameters Early Lactation Mid Lactation Late Lactation
HB (gr/dl) 9+0.31° 11 +0.30% 12.0 £ 0.222
HCT (%) 29.0+1.0° 325+£0.87¢ 35.20+1.012
Cow RBC (10%/ul) 5.2+0.20P 6.5 +0.20 7.00 + 0.15°
WBC (10%/ul) 5.9+0.40P 7.5 +0.40° 8.2 +0.5°

a b Different values in the same row are significantly different (P<0.05). Where, Hb: hemoglobin; HCT:
hematocrit; RBC: Red Blood Cells; and WBC: White Blood Cells.
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Table-2: Show the Hematological parameters of the related calves at different stages of lactation.

HB (gr/dI) 9.5+ 0.20° 10.5 + 0.25° 11.5+0.25¢
HCT (%) 30.5+0.9° 32.0 + 0.80° 355+0.1°
Calt ec (1087l 7.0+0.3 7.5 +0.20° 8.10 +0.102
WBC (10%/pl) 12.0 + 0.5° 11.0 + 0.4 10.0 % 0.50°

a b Different values in the same row are significantly different (P<0.05). Where, Hb: hemoglobin; HCT:
hematocrit; RBC: Red Blood Cells; & WBC: White Blood Cells.

Figure — 1: Show Biochemical figures of the Early, Middle & Late stages of Lactated cows.
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Figure -1: Indicates the figures of glucose, cholesterol & protein at Early, Middle & Late stages of lactated
cows. Bar graph & Error bar indicates the mean of parameter and Standard deviation of the mean, respectively.
On the bases of the results early, middle & late stages of lactation had significantly impact on glucose,
cholesterol & protein of the lactated cows (P < 0.05).

Figure — 2: Show Biochemical figures of the Early, Middle & late stages of related calves.
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Figure -2: Indicates the figures of glucose, cholesterol & protein at Early, Middle & Late stages of related
calves. Bar graph & Error bar indicates the mean of parameter and Standard deviation of the mean, respectively.
On the bases of the results early, middle & late stages of lactation had significantly impact on glucose,
cholesterol & protein of the lactated cows (P < 0.05).

DISCUSSION

Significant differences (p<0.05) were observed in stages of lactations. The present study accepts the

HB, HCT, RBC and WBC values among different
stages of lactation. Cow in early lactation revealed
lower Hb and HCT values compared to mid and
late lactation and there was no significant
difference between RBC and WBC numbers in all

work of (Sharma et al.,2020). Similar trends were
reported by Hussein et al. (2021), who found that
early lactating cows show mild anemia due to
negative energy balance and fluid shifts, RBC &
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lactation, possibly reflecting improved metabolic
adaptation and immune status. Khan et al. (2012)
was revealed Serum biochemical dynamics
(glucose, cholesterol and total protein) levels were
meaningfully lower in early lactation cows than
middle and late lactation. Cholesterol concentration
was higher in middle and late lactation, possibly
due to increased fat metabolism and mobilization
of the body fat reserves (Piccione et al.,2019). El-
Sherif and Assad, (2018) examined the lowest level
of total protein during early lactation but increased
progressively, indicating restoration of protein
synthesis and metabolic stability. The present study
revealed similar results, there were the lowest
serum glucoses, cholesterol and total protein in

CONCLUSION

Hematological and biochemical parameters in
blood such as RBC, WBC, Hb and HCT are
significant molecules found in whole blood that
reflect blood circulatory, physiological and
metabolic functions. These vital parameters assist
in evaluating the animal health, physiology,
nutritional status and disease status of various body
systems of the animal body. This study showed a
statistically ~ significant difference in  blood
hematobiochemical parameters. In cow there was
lower values of hematological parameters in early
stages of lactation compare to middle and late
lactation there was no variation between middle
and late stages of lactation. In calves, there was the
lowest values of Hb and HCT in early lactation.
However, there was no difference Hb, HCT, RBC

Acknowledgement
The Authors are thankful from the administration
of Veterinary Science, University of Nangarhar,

Financial support

This research received no grant from any
government & non-government  funding
agency/sector.

Author Contributions

Sargand and Stanikzai conceived and planned the
experiments. Sargand and Dermal carried out the
experiments. Sargand, and Bawari planned and
carried out the simulations. Sargand contributed to

Data Availability Statement

The data supporting this study findings are
available from the corresponding author upon
reasonable request.

early lactation compare to middle and late lactation
stages(p<0.05). Knowles et al. (2000) examined
the blood composition of growing claves across
various ages and breeds. They observed significant
age related hematobiochemical variation(p<0.05).
Similarly, our results showed a significant variation
in total protein at early stage of lactation than
middle and late stages of lactation. However, serum
glucose and cholesterol were not differed
significantly among the all stages of
lactation(p>0.0). Our finding was similar to Du Xui
et al. (2020), who found that in all lactation stages
there was significantly difference among all stages
of lactation(p<0.0).

and WBC between middle and late lactation
compare to early lactation. In terms of biochemical
parameters of the cow and their calves there was
the lowest values of the glucose, cholesterol and
total protein only in early lactation stage compare
to middle and late lactations stages there was no
difference between middle and late lactation stages.
The current study provides beneficial information
for veterinary therapeutic clinics by clarifying
normal  Hematobiochemical variation during
various stages of lactation. Theses finding assist
veterinarians distinguish physiological variation
from disease status, especially during early
lactation and support accurate diagnosis, effective
treatment and improved herd health management.

Afghanistan to provide such kinds of research
facilities.

manuscript preparation. Sargand, Stanikzai, Bayer
and Bawari contributed to the interpretation of the
results. Sargand took the lead in writing the
manuscript. All authors provided critical feedback
and helped shape the research, analysis and
manuscript. All authors contributed to the study
conception, design, material preparation, data
collection, analysis and drafting of the manuscript.

Conflict of Interest
No potential conflict of interest was found by the
authors.

e-ISSN: 29579988
(nuiji)

nuijb.nu.edu.af

NANGARHAR UNIVERSITY 10
[



REFERENCES

Arfuso, F., Fazio, F., Panzera, M., Giannetto, C., Di
Pietro, S., Giudice, E., & Piccione, G.
(2017). Lipid and lipoprotein profile
changes in newborn calves in response to
the perinatal period. Acta veterinaria,
67(1), 25-32.

Bicalho, M. L., & McArt, J. A. (2016). Dairy cattle
metabolic health. Veterinary Clinics of
North America: Food Animal Practice,
32(2), 325-341.

Dechow, C. D., & Eicker, S. W. (2017). Nutritional
management of transition cows. Dairy
Science and Technology, 97(2), 213-228.

Du X, Liu X, Mawolo JB, Wang H, Mi X, Dong J,
Li Q, Wen Y. Determination of
hematological and biochemical parameters
of Calf Saiga antelope (Saiga tatarica)
living in the Gansu Endangered Animals
Research Center.

El-Sherif, M. M. A., & Assad, F. (2018). Changes
in some hematological and biochemical
parameters during lactation in Egyptian
buffaloes and their relation to calfgrowth.
VeterinaryWorld,11(2), 177184.

https://doi.org/10.14202/vetworld.2018.177-184

Ghanem, M. E. (2016). Postpartum metabolic
disorders in dairy cattle. Animal
Reproduction Science, 168, 66-73.

Hussein, M. F., Abdalla, M. A., & Ahmed, A. A.
(2021). Hematological and biochemical
changes associated with lactation in dairy
cows. Journal of Veterinary Science and
Research, 8(3), 45-52.

Ingvartsen, K. L., & Moyes, K. (2015). Nutrition
and health in transition cows. Animal
Production Science, 55(9), 1089-1098.

Jain, N. C. (1993). Essential of \eterinary
Hematology. Lea & Febiger.

Jenkins, K. J., Griffith, G, & Kramer, J. K. G
(1988). Plasma lipoproteins in neonatal,
preruminant, and weaned calf. Journal of
Dairy Science, 71(11), 3003-3012.

Khan, M. A, Ullah, S., Ahmad, S., & Rehman, Z.
U. (2022). Biochemical profile variations
in dairy cows at different stages of
lactation. Pakistan Journal of Zoology,
54(4), 15531560.
https://doi.org/10.17582/journal.

Knowles TG, Edwards JE, Bazeley KJ, Brown SN,
Butterworth A, Warriss PD. Changes in
the blood biochemical and hematological
profile of neonatal calves with age. Vet
Rec. (2000) Nov 18;147(21):593-8.
https://doi: 10.1136/vr.147.21.593. PMID:
11110479.

LeBlanc, S. J. (2010). Reproductive management
in dairy cows. Clinical Theriogenology,
2(4), 475-487.

McArt, J. A. (2012). Body condition and health in
dairy cows. Journal of Dairy Science,
95(1), 505-514.

Nwachukwu, C. U., Robinson, R. S., & Woad, K. J.
(2023). Effect of insulin-like growth factor
system on luteinising angiogenesis.
Reproduction and Fertility, 4(2), e220057.
doi.org.

Oetzel, G. R. (2005). Monitoring and managing
transition dairy cows. Veterinary Clinics
of North America: Food Animal Practice,
21(3), 447-471.

Piccione, G, Borruso, M., Giannetto, C., Morgante,
M., & Assenza, A (2019).
Hematobiochemical  profile  changes
during different stages of lactation in dairy
cows. Large Animal Review, 25(4), 151—
158.

Ramin, A., & Gholizadeh, M. (2019). Biochemical
parameters in dairy cattle. Veterinary
Research Communications, 43(2), 123-
133.

Sharma, A., Singh, M., & Kaur, H. (2020).
Hematological and biochemical profile in
crossbred cows during different stages of
lactation. Indian Journal of Animal
Research,54(12),1602—-1606.
https://doi.org/10.18805/ijar.B-3852

Vet Med Sci. (2020) Aug;6(3): 591-599.doi:
10.1002/vms3.236.Epub 2020 Jan 25.
PMID: 31981463; PMCID: PMC7397877

nuijb.nu.edu.af

e-ISSN: 29579988
(nuijb)

NANGARHAR UNIVERSITY 11
[


https://doi.org/10.14202/vetworld.2018.177-184
https://doi.org/10.17582/journal
https://doi.org/10.18805/ijar.B-3852

