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Abstract 

Peri-parturient period in cows is often considered to be between 3 weeks pre-partum to 3 weeks post-

partum. It is the most stressful phase of transition for dairy cows from pregnant non-lactating state to 

lactation. A total of 42 peri-parturient Gir cows were included in the present study to determine the 

haemato-biochemical alterations during peri-parturient period. Ten apparently healthy Gir cows were 

also selected (which were outside the peri-parturient period) to have base line data on haemato-

biochemical parameters for the comparison and analysis. There was significant (p<0.05) decrease in 

haemoglobin (Hb), packed cell volume (PCV), total erythrocyte count (TEC) and lymphocytes during 

peri-parturient period in dairy cows whereas, neutrophils were found significantly (p<0.05) increased. 

There was also significant (p<0.01) decrease in total leucocytes counts (TLC) during peri-parturient 

period Non-significant differences were observed in platelet count, monocytes count, eosinophils count 

and basophils count in dairy cows during peri-parturient period and control animals. The biochemical 

parameters revealed highly significant decrease (p<0.01) in serum glucose, calcium (Ca), phosphorus 

(P) and magnesium (Mg) during peri-parturient period as compared to control group. Total proteins 

(TP) and albumin were also found significantly (p<0.05) decreased. There was significant increase 

(p<0.05) in blood urea nitrogen (BUN) concentration during peri-parturient period as compared to 

control group. 
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Introduction 

Peri-parturient period generally refers to 21 days pre-partum to 21 days post-partum period, 

which is very exhausting stage. It is transition phase for dairy cows, from pregnant non-

lactating state to lactation state. The cow's body goes through a number of physiological 

adjustments during this transitional phase, which causes noticeable alterations in its 

metabolic profile (Puppel and Kuczynska, 2016) [17]. Metabolic stress develops, when a dairy 

cow is unable to adjust to the growing demands of the transition phase, such as fetal growth 

and onset of lactation. The energy need of a peri-parturient cow increases from about 1 

kg/day of glucose during late gestation to 2.5 kg/day during the first three weeks following 

calving (Reynolds et al., 2003) [20].  

High producing dairy animals undergo negative energy balance, protein and mineral 

imbalances and oxidative stress resulting in immuno-suppression and decreased neutrophill 

and lymphocyte functions (Sundrum, 2015) [27], when nutrient requirements are not fullfilled. 

There is a substantial spike in the incidence of metabolic diseases such fatty liver, 

hypocalcaemia, mastitis, and ketosis. The metabolic profile test is an indicator of sub-clinical 

metabolic disturbance in dairy animals and assists for earlier detection of metabolic diseases.  

Metabolic profile assessment is being proved to be the most effective method for evaluating 

the nutritional condition of dairy herds using just a simple blood test (Amle et al., 2014) [3]. 

Dairy cows' blood metabolic profiles can differ for a variety of genetic and non-genetic 

factors, including age, physiological states as pregnancy and lactation, diet and management 

practices like housing and microclimate (Jain et al., 2017) [16]. Therefore current study was 

conducted to evaluate the haemato-biochemical profile of peri-parturient Gir cows. 
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Materials and Methods 

Total 42 peri-parturient Gir cows; raised on different 

organized and unorganized dairy farms of Udaipur district 

were covered under the present investigation. This study 

was conducted for period of 6 months under the Department 

of Veterinary Medicine, College of Veterinary and Animal 

Sciences, Navania, Vallabhnagar, Udaipur (RAJUVAS, 

Bikaner). 

 

Collection of blood samples 

Blood samples were collected twice from each animal. First 

time samples were collected during 21 to 3 days prior to 

expected date of calving and second time, between 3 to 21 

days post calving. Duration of three days before and after 

parturition was excluded, as these days are very crucial due 

to the occurrence of major endocrinological changes during 

this period. Blood samples were drawn from the jugular vein 

in sterilized tubes maintaining all aseptic precautions.  

 

Laboratory Investigations 

Haematological investigations were conducted to determine 

the values of Haemoglobin (Hb), Packed cell volume 

(PCV), Total erythrocyte count (TEC), Total leukocyte 

count (TLC) and Differential leukocytes count (DLC) as per 

the methods outlined by Feldman et al., (2000) [11]. 

All the biochemical parameters were determined by 

automated serum biochemistry analyzer (IDEXX Vet test 

chemistry analyzer). Estimated parameters were serum 

glucose, total protein, albumin, blood urea nitrogen (BUN), 

calcium (Ca), phosphorus (P) and magnesium (Mg).  

 

Statistical analysis  

The data obtained were statistically analyzed and compared 

as per standard protocol explained by Snedecor and Cochran 

(2004) [29]. 

 

Results and Discussion 

Haematological parameters 

There was significant reduction in haemoglobin 

concentration, packed cell volume and total erythrocyte 

count (p<0.05) during post-partum period in Gir cows in 

contrast with that of healthy control group animals (Table 

1). Although, during pre-partum period also there was 

reduced Hb, PCV and TEC as compared to control animals, 

but variation was only significant for total erythrocyte 

count. Significant reduction in PCV value was also recorded 

between pre-partum and post-partum group.  

The results of Sateesh et al. (2018) [22], Singh et al. (2020) 

[24] and Reddy and Sivajothi (2020) [19] were also in 

agreement with present study. 

The lower erythropoiesis rate in the early postpartum period 

and the increased hemoglobin need of mammary cells for 

the production of milk and the corresponding increase in 

blood flow to the mammary glands may be the cause of the 

decreased haemoglobin concentration (Kumar and Pachauri, 

2000) [12]. Poor immunological state and erythropoiesis 

suppression may contribute to lower hematocrit value 

during the peri-parturient phase (Detilleux et al., 1994) [4]. 

The platelet count was within normal physiological range in 

control group as well as throughout the peri-parturient 

period in Gir cows and the difference between groups was 

also non-significant. Similar observations were also made 

by Joshi et al. (2018) [10]. 

 

In peri-parturient period (pre-partum and post-partum 

period) there was significant leukopenia (p<0.01) in contrast 

with control animals. Similar results were also reported by 

Ambica and Rao (2012) [2] and Vasantha et al. (2020) [28]. 

Leukopenia during peri-parturient period is possibly 

attributed to increased level of glucocorticoids and reduced 

immunological capacity. 

There was marked increase (p<0.01) in total leukocyte count 

in dairy cows throughout post-partum period than the pre-

partum period. This increase might be due to physiological 

adrenaline secretion which results increased mobilization of 

neutrophils in the blood stream (Kramer, 2000 and Roy et 

al., 2010) [11, 21]. 

There was significant decrease in lymphocytes in Gir cows 

during peri-parturient period (pre-partum period and post-

partum period both), while neutrophils were increased as 

compared to healthy cows. Non-significant variation was 

seen in monocytes, eosinophils and basophils. Patel et al. 

(2017) [16] and Abdelrazek et al. (2018) [1] also observed 

lymphocytopenia and neutrophilia. Increased cortisol levels 

during calving may be responsible for lymphocytopenia 

(Jacor et al., 2001) [9]. During transition period in dairy 

cows, the corticosteroids are released which induce 

neutophilia by increasing the synthesis of cells from the 

bone marrow or by an increased demargination of the cells 

from the endothelium.  

 

Biochemical parameters 

Serum glucose was significantly reduced (p<0.01) (Table 2) 

in peri-parturient cows as compared to healthy control. The 

difference between pre-partum and post-partum group was 

also significant. Results of current study are coinciding with 

Singh et al. (2017) [25]. Hypoglycaemia during peri-

parturient period might be due to several hormonal 

fluctuations associated with parturition and onset of 

lactation (Ingvartsen, 2006) [8]. As per the current 

investigation, the level of serum glucose showed a transient 

fall which might be attributed with development of foetus 

and mobilization of maternal glucose to foetal blood 

circulation during advanced pregnancy, intense need of 

glucose for milk sugar synthesis and inadequate 

gluconeogenesis during early lactation phase (Jacob and 

Vadodaria, 2001) [9]. 

Gir cows showed decreased serum total protein and serum 

albumin (p<0.05) during post-partum period in as compared 

to control animals and pre-partum period. Shareef, (2020) 

[23] also recorded the similar findings. Reduction in serum 

total protein and albumin also noticed during pre-partum 

period than the control group, although changes were non-

significant. A sharp decline in total serum protein 

concentration just one to two days before and after calving 

might be attributed to demand of more proteins for the 

production of milk and colostrum immunoglobulins (Mohri 

et al., 2007) [13]. Lower albumin levels may also be the result 

of impaired liver functioning detected in cows with hepatic 

lipidosis immediately following parturition (Radostits et al., 

2009) [18]. According to (Gutyj et al., 2017) [7], a substantial 

decrement in serum albumin value may also indicate 

insufficiency of amino acid and protein. 

The levels of blood urea nitrogen was found increased 

(p<0.05) in post-partum period as compared to pre-partum 

and healthy control group. These findings are in support 

with Sateesh et al. (2018) [22]. High blood urea nitrogen level
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in lactating animals might be due to catabolism of muscle 

protein when huge amount of body reserves are utilized to 

meet the lactation requirements (Sreedhar et al., 2013) [26]. 

The serum calcium was declined (p<0.01) in Gir cows 

during peri-parturient period as compared to control 

animals. There was also significant variation between pre-

partum and post-partum period in Gir cows. Vasantha et al. 

(2020) [28] also found lowered serum calcium in peri-

parturient animals. Disturbance in homeostatic mechanism 

of calcium, high requirement for foetus and drain of calcium 

in the colostrum might contribute to hypocalcaemia 

(Sreedhar et al., 2013) [26]. 

Reduction in serum phosphorus was also significant 

(p<0.01) during peri-parturient period in comparison with 

control animals. Although, there was non-significant decline 

in serum phosphorus values between pre-partum and post-

partum group. Results of present investigation are in 

agreement with Pal and Bhatta (2013) [15].  

The lower level of serum phosphorus in peri-parturient cows 

might be due to high requirement for the foetal growth 

during advanced pregnancy and elevated outflow of 

phosphorus in colostrum and milk. 

Serum magnesium was significantly dropped in the post-

partum period in Gir cows (p<0.01) as compared to healthy 

control and pre-partum animals. However, non-significant 

reduction in serum magnesium was found between healthy 

control animals and pre-partum Gir cows. Similar results 

were also observed by Ghanem et al. (2012) [6] and Sateesh 

et al. (2018) [22].  

 

Table 1: Mean ± SE values of various haematological parameters in control animals and peri-parturient Gir cows. 
 

Parameter Control group Pre-partum Post-partum 

Haemoglobin(Hb)* 11.23b±0.20 11.09ab±0.16 10.61a±0.16 

Packed cell volume (PCV)* 34.22b±0.66 32.21b±0.53 31.74a±0.59 

Total erythrocyte count (TEC)* 7.31b±0.23 6.73a±0.16 6.55a±0.12 

Total leucocyte count (TLC)** 10.98c±0.20 9.91a±0.11 10.45b±0.16 

Platelet count 293.4±23.63 340.3±23.73 288.9.±17.41 

Lymphocytes* 58.5b±1.21 55.45a±0.99 54.15a±1.00 

Neutrophils* 31.3a±1.39 35.7b±1.12 36.05b±1.02 

Monocytes 4±0.39 3.8±0.24 4.25±0.34 

Eosinophils 4.8±0.49 3.95±0.36 4.35±0.36 

Basophils 1.4±0.22 1.1±0.20 1.2±0.18 

Means with different superscripts differ significantly 

* Significant at 5% level (p<0.05) 

** Significant at 1% level (p<0.01) 

 

Table 2: Mean ± SE values of various biochemical parameters in control animals and peri-parturient Gir cows. 
 

Parameter Control group Pre-partum Post-partum 

Serum glucose** 59.5c±1.75 37.75b±1.43 32.55a±1.30 

Serum total protein* 7.15b±0.20 6.94b±0.11 6.46a±0.18 

Serum albumin * 3.42b±0.10 3.34b±0.07 3.10a±0.08 

Serum blood urea nitogen* 10.80a±0.51 11.4a±0.40 12.65b±0.49 

Serum calcium (Ca)** 10.23c±0.17 9.62b±0.15 7.93a±0.17 

Serum phosphorous (P)** 5.71b±0.29 3.95a±0.17 3.76a±0.15 

Serum magnesium(Mg)** 2.88b±0.04 2.79b±0.04 2.5a±0.10 

Means with different superscripts differ significantly 

* Significant at 5% level (p<0.05) 

** Significant at 1% level (p<0.01) 

 

Conclusion 

In summary, peri-parturient dairy Gir cows revealed 

decreased haemoglobin, haematocrit and total red blood cell 

count on haematological analysis. There was leukocytosis 

accompanied by neutrophilia and lymphopenia, while Non-

significant differences were observed in platelet count, 

monocyte, eosinophil and basophil count during peri-

parturient period as compared to control group. Among 

biochemical parameters, significant reduction in serum 

glucose, serum calcium, phosphorus and magnesium was 

found. However, serum total proteins and albumin were also 

markedly reduced. The level of blood urea nitrogen was 

increased in Gir cows during the post-partum stage. It was 

concluded that during peri-parturient period, the cow’s body 

go through a number of physiological adjustments that cause 

noticeable alterations in their haemato-biochemical profile. 
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