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     Abstract 

The transition period is defined as the period from three week before calving until three weeks 

after calving; however, there is insufficient available data reflecting changes in this period in 

buffaloes. The present study is carried out in Assuit Governorate, Egypt on 30 Egyptian buffalo 

cows from 4 to 6 years old. The average body weight between 350 and, 450 kg and her average 

daily milk yield was 10 kg per animal/day during the transition period. Whole blood samples 

were collected from these buffaloes for determination of Liver function enzymes (Aspartate 

aminotransferase, Alanine aminotransferase, lactate dehydrogenase, Total bilirubin and Total 

proteins), Kidney function test (Blood urea nitrogen and Creatinine), some Lipid profile (Total 

cholesterol and Triglyceride) and Minerals (Calcium, Potassium and Chloride). Blood samples 

were collected seven times from every animal every week three times before, after and during 

parturition. The result appeared that a highly significant increase in Aspartate aminotransferase, 

Alanine aminotransferase, Creatinine, Total cholesterol, Triglyceride and calcium in the Pre-

partum period. But Lactate dehydrogenase, Total bilirubin, Total protein and, Blood urea 

nitrogen were a highly significant increase in Post-partum period. Non-significant changes in 

Potassium and Chloride along transition period. 

Keywords: liver function, kidney function, lipid profile, minerals, metabolism 
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Introduction 

Buffaloes are the main source of good 

quality milk and meat in the valley of the 

River Nile in Egypt and some other 

developing countries despite this species is 

mostly reared under difficult 

socioeconomic conditions and shows low 

productive and reproductive potentials (El-

Wishy, 2006).  Buffalo is a large ruminant 

animal which has contributed to the 

integrated farming systems as a source of 

draught power, transportation, farm 

manure, meat, milk and livelihood of the 

farmers, diet flexibility, high disease 

resistance, and acceptability to a wide 

range of feeding, and management 

conditions (Wanapat and Kang, 2013).    

During the transition period from late 

pregnancy to early lactation, most dairy 

cattle characterized by negative energy 

balance (NEB), hypocalcemia, insulin 

resistance, reduced immune function, and 

infectious diseases (Morsy et al., 2021). 

Buffaloes are a quiet different metabolic 

form in comparison with other ruminants 

and studies on physiology of the transition 

period in buffaloes are limited (Fiore et al., 

2017). 

Pregnancy and lactation are the most 

important stages in the life of dairy 

animals, which leads to metabolic 

alterations (Iriadam, 2007).  Nutritional 

imbalances and production diseases is 

coming up in high yielding dairy animals 

during transition period which is based on 

metabolic profile test (Dhillon et al., 2020).   

  Measurement of liver function in 

transition period has important factor for 

identifying diseases and treatment (Elitok 

et al., 2006). There was significant increase 

at levels of Aspartate aminotransferase 

(AST) and Alanine aminotransferase 

(ALT) in lactation when compared to its 

level at pregnant group in buffaloes during 

transition period (Ashmawy, 2015). There 

was significant increase in Serum Lactate 

dehydrogenase (LDH) activity at the 

postpartum period compared to the pre-

partum period in water buffaloes during 

transition period (Hryshchuk et al., 2021). 

The level of total protein at postpartum 

period more significant than its level at 

pre-partum period in Egyptian buffalo 

during transition period (El-Maghraby and 

Mahmoud, 2016). The level of Aspartate 

aminotransferase (AST) activity significant 

increase at second and third months of 

lactating animals when compared to its 

level at the first month of lactating cow 

due to physiological or pathological 

conditions (Mohamed et al., 2019). The 

level of serum urea at second- and third-

week postpartum increase significantly 

during transition period in Egyptian 

buffaloes (Gomaa, 2021). Hryshchuk et al., 

2021 said that the level of creatinine at 

postpartum period more than its level at 

pre-partum period in water buffalo. The 

lipid metabolism is an important feature of 

the physiology and energy metabolism of 

transition cows (Gross et al., 2013). 

Ashmawy, 2015 said that the higher level 

of total cholesterol with advancement of 

lactation during transition period. The level 

of triglycerides in postpartum period less 

significant than its level at calving and pre-

partum periods in Buffaloes (Fiore et al., 

2017 and Abdelrazek et al., 2018), in dairy 

cattle (Hassan et al., 2019). The decline at 

the level of blood calcium in the 

postpartum period is due to the redirection 

of this mineral towards the mammary 

gland for colostrum synthesis (Wu et al., 

2008). Therefore, current study aimed to 

put insights on the physiology of transition 

period in Egyptian buffaloes in relation to 

liver function, kidney function, lipid 

javascript:;
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profile as well as minerals during this 

period.  

Materials and methods 

Animals 

The present study was carried in 30 

Egyptian buffaloes 4 to 6 years old from 

July to December 2021 in Assuit 

Governorate, Egypt. The average body 

weight between 350 and, 450 kg and her 

average daily milk yield was 10 kg per 

animal/day. Buffaloes during the period of 

study were kept together in open half 

shelter system and fed daily on a mixture 

of yellow corn, 44% soybean meal, wheat 

bran, lime stone, sodium chloride, little 

amount of sunflower, corn gluten feed, 

Rice straw, multi vitamins, mineral 

mixture, hay, Protein in ration usually 16% 

and tap water were available all time. 

Clinical examination 

All animals in present study were 

examined carefully and inspected during 

the transition period for presence of any 

abnormal clinical signs and for evidence of 

any metabolic diseases Rosenberger, 1990. 

The result of physical examination all 

animals were apparent healthy. 

Blood samples 

Blood samples were collected in early 

morning; avoid stress or physical efforts as 

possible, avoid sick buffaloes, every 

sample: 10 ml of blood samples were 

collected from the jugular vein into clean 

dry sterile labeled sample tubes without 

anticoagulant from all buffaloes under the 

study. Blood samples were collected seven 

times from every animal, three weeks 

before, during and after parturition every 

week. Samples were left to clot for 30 to 

60 minutes.  

 After that, Samples were transported 

in an ice box within 30 minutes from 

collection to the research laboratory at the 

department of Internal Animal Medicine, 

Faculty of Veterinary Medicine, Assuit 

Universality, Egypt, then centrifuged at 

3000 rpm for 20 minutes and, a clear, non-

hemolyzed sera were collected in 

Eppendorf tubes then used for the 

biochemical analysis (Coles, 1986). 

Biochemical analysis 

Measurement of all biochemical 

analysis colorimetrically using Egyptian 

Company for Spectrum kits by 

spectrophotometer, serum aspartate 

aminotransferase (AST) and serum alanine 

aminotransferase (ALT) according to 

(Reitman and Frankel, 1957), Serum 

Lactate Dehydrogenase (LDH) (Dito, 

1979), Total bilirubin (Balistreri and Shaw, 

1987), total protein level (Gornall et al., 

1949), Urea (Patton and crouch, 1977), 

Creatinine (Bowers and Wong, 1980), 

Cholesterol (TC) (Ellefson and Caraway, 

1976), Triglycerides (Bucolo and David, 

1973), Calcium (Barnett, 1965), Potassium 

(Hillman et al., 1967) and Chloride 

(Bablok, 1988). 

Statistical analysis 

The metabolic profile data were 

presented as Mean±SD and analyzed 

statistically by using one-way analysis 

(ANOVA). The statistical significance of 

difference between period's means was 

determined by using Duncan’s Multiple 

Range Test (DMRT) (Steel and Torrie, 

1980). 

Results  

Biochemical analysis: 

Comparison between biochemical 

parameters before and after parturition 

There is a deficiency of research 

worldwide dealing with metabolic profiles 

of transition period in buffaloes. 

As shown in Table 1, the data of 30 

dairy buffaloes revealed there were a 

highly significant increase in the mean 

value of lactate dehydrogenase, Total 
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bilirubin, Total protein and Blood urea 

nitrogen in postpartum period compared 

with prepartum period, while there were a 

highly significant increase in the mean 

value of Aspartate aminotransferase, 

Alanine aminotransferase, Creatinine, 

Total cholesterol, Triglyceride and calcium 

in the Pre-partum period compared with 

postpartum period, but there were a non-

significant changes in Potassium and 

Chloride along transition period. 

As shown in (Table 2 & Figure 1, 2, 3, 4). 

 

Table 1: Mean values ± S.D of metabolic profile at transition period in Egyptian buffaloes before 

and after parturition 

P-value Post-partum Pre-partum Time of samples   

Analyses 

0.000* 89.58±0.64 90.71±1.44 AST (U / L) 

0.000* 27.56±0.26 28.25±0.28 ALT (U / L) 

0.000* 1245.9±11.45 810.36±21.08 LDH(U/ L) 

0.000* 3.81±0.43 1.07±0.13 Total bilirubin (μmol/l) 

0.000* 8.17±0.16 6.89±0.13 Total protein (g /dL) 

0.000* 48.66±1.17 26.00±0.59 Urea (mg / dL) 

0.000* 0.97±0.03 1.31±0.19 Creatinine (mg / dL) 

0.000* 42.49±0.90 67.10±3.67 Total cholesterol (mg / dL) 

0.000* 19.02±0.49 28.11±0.74 Triglycerides (mg / dL) 

0.000* 8.28±0.35 9.56±0.44 Calcium(mg / dL) 

0.101 NS 4.53±0.31 4.71±0.52 Potassium (mmol/L) 

0.994 NS 99.03±1.67 99.03±2.69 Chloride(mmol/L) 

NS: Non-significant, *: Significant (P ≤ 0.05) 

 

   

 

 
Figure (1): Changes in Liver function test during the transition period 
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Comparison between biochemical 

parameters among weeks before, during 

and after parturition  

Liver function test 

There was a significantly increase of AST 

at first- and second-week pre-partum 

compared with third week pre-partum, 

significant decrease at calving day 

compared with pre calving periods.  

Significant increase at first- and second-

week post-partum compared with calving 

day, non- significant difference at calving 

day compared with post calving periods 

during transition period. There was a 

significantly decrease of ALT at third 

week pre-partum compared with week 

first- and second-week pre-partum, 

significant decrease at calving day 

compared with pre calving periods.  

Significant increase at second- and third-

week post-partum compared with calving 

day. There was a significantly increase of 

Lactate dehydrogenase (LDH) at third 

week pre-partum compared with first- and 

second-week pre-partum, significant 

increase at calving day compared with pre 

calving periods. Significant decrease at 

calving day compared with post calving 

periods. There was a significantly increase 

of Total bilirubin at third week pre-partum 

compared with first- and second-week pre-

partum. Significant increase at calving day 

compared with pre calving periods. There 

was a significantly decrease of Total 

protein at third week pre-partum compared 

with first- and second-week pre-partum, 

significant increase at calving day 

compared with second- and third-week 

pre-partum. Significant decrease at calving 

day compared with second- and third-week 

post-partum. 

 

 

Figure (2): Changes in Kidney function test during the transition period 
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Table 2: Mean values ± S.D of metabolic profile at transition period in Egyptian 

buffaloes among weeks before, during and after parturition 

a, ab, d,c, bc, b, f, cd, e Values with different superscripts, within the row, significant differ (P ≤ 

0.05). 

Kidney function test 

  There was a significantly decrease of 

BUN at third week pre-partum compared 

with first week pre-partum, significant 

increase at calving day compared with 

third week pre-partum. Significant increase 

at post calving periods compared with 

calving day. There was a significantly 

decrease of Creatinine at calving day 

compared with First- and third-week pre-

partum. Significant decrease at first week 

post-partum compared with first week pre-

partum, significant decrease at post calving 

periods compared with calving day. 

Lipid profile 

There was a significantly decrease of 

Cholesterol at third week pre-partum 

compared with first- and second-week pre-

partum, significant decrease at calving day 

P- value +3 +2 +1 0 -3 -2 -1  

11.89 88.4d±

0.96 

90.05c± 
0.72 90.27bc±1.

58 

89.09d±1.6
3 
 

90.02c ±2.28 90.93ab±1.
78 

 

91.18a±1.

48 

 

AST (U / 

L) 

199.42 28.86a±

0.48 

28.26b±0.3

9 

 

25.55d±0.4

4 

25.46d±0.7

1 

 

27.95c±0.60  

28.54b±0.4

7 

 

28.26b±0

.54 

ALT (U 

/ L) 

431.66 1266.9f

±16.44 
1244.1df±

14.38 

 

1226.8d±1

2.91 

 

1160.1e±1

72.48 

 

849.67a±27.

54 

 

808.22b±3

8.97 

 

773.18c±

24.87 

 

LDH(U/ 

L) 

399.42 4.71a±0

.52 

3.98b±0.62 2.75c±0.53 2.27d±0.25 1.40e±0.23 

 

0.99f±0.27 

 

0.81f±0.1 

 

Total 

bilirubin

(μmol/l) 

221.14 8.79a±

0.31 

8.12b±0.39 7.59c±0.16 7.4d±0.26 6.42f±0.36 6.87e±0.27 7.4d±0.1

5 

Total 

protein 

(g /dL) 

19.3 51.86 

a±1.54 

48.87b±0.

83 

45.26c±2.7

2 

41.73d±0.7

4 

25.54f±1.56 25.12f±0.5

9 

27.35e±0.

45 

Urea 

(mg / 

dL) 

21.55 0.91d±

0.04 

0.98cd± 

0.03 

1.02cd 

±0.05 

1.06c± 

0.12 

1.25b± 0.25 1.29ab±0.

32 

1.38a±0.

33 

Creatini

ne (mg / 

dL) 

544.57 34.91f± 

1.63 

42.89e± 

2.39 

49.66d± 

1.08 

50.43d± 

0.93 

58.99c±4.42 67.45b± 

5.57 

74.87a± 

3.15 

Total 

cholester

ol (mg / 

dL) 

709.58 17.62f± 

0.6 

18.34e± 

0.27 
21.11d± 

1.21 

23.89c± 

1.08 

27.14b±1.12 28.42a 

±1.42 
28.79a±0

.51 

Triglyce

rides 

(mg / 

dL) 

44.33 8.35d± 

0.54 

8.34d± 

0.80 

8.16d± 

0.40 

8.42d± 

0.31 

8.97c±0.41 9.56b± 

0.48 

10.14a±0

.87 

Calcium

(mg / 

dL) 

1.09 4.54a±

0.45 

4.57a±0.53 4.47a±0.65 4.39a±0.29 4.69a±0.57 4.74a±0.88 4.70a±0.

78 

Potassiu

m 

(mmol/L

) 

0.291 99.38a

±1.73 

98.95a±1.6

9 

98.76a±2.2

3 

98.75a±1.1

4 

98.76a±2.51 99.03a±3.2

8 

99.3a±4.0

8 

Chloride

(mmol/L

) 
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compared with pre calving periods. 

Significant decrease at second- and third-

week post-partum compared with calving 

day. There was a significantly decrease of 

Triglyceride at third week pre-partum 

compared with first- and second-week pre-

partum, significant decrease at calving day 

compared with pre calving periods. 

Significant decrease at second- and third-

week post-partum compared with calving 

day. 

Minerals   

There was a significantly decrease of 

Calcium at third week pre-partum 

compared with first- and second-week pre-

partum, significant decrease at calving day 

compared with pre calving periods. 

Significant decrease at post calving periods 

compared with pre calving periods, non- 

significant difference at calving day 

compared with post calving periods. Non-

significant changes in Potassium (K) and 

Chloride (CL), among weeks before, 

during and after parturition. 

 

 

Figure (3): Changes in lipid profile during the transition period 

 

 

Figure (4): Changes in Minerals concentrations during the transition period 
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Discussion 

During the transition period, several 

hormonal changes take place, firstly to 

regulate parturition and initiate lactation, 

and secondarily to adapt metabolism to 

those events (Ingvartsen, 2006). Calving is 

a difficult physiological process which 

leads to significant variations in the 

metabolism of the cow's body (Roman et 

al., 2020). 

Liver function test 

Aspartate aminotransferase (AST) 

The aspartate aminotransferase (AST) 

is the most sensitive indicator for 

diagnosing fatty liver (Lubojacka et al., 

2005). In present study a significantly 

higher concentration of AST was observed 

in the pre-partum period compared with 

the post-partum period buffalo cow, this 

result agrees with Serdaru et al., 2011 and 

Hryshchuk et al., 2021. The observed per 

partum increase in AST and ALT due to 

increase hepatic effort during transition 

period (Mohamed et al., 2015), also related 

to reduce dry matter intake around calving, 

which lead to hepatic lipidosis to alter the 

normal function of the liver (Greenfield et 

al., 2000).  

While disagreement with (Ashmawy, 

2015) in buffaloes and (Abdulkareem, 

2013) said that level of Aspartate 

aminotransferase (AST) higher at 

postpartum periods more than its level at 

calving in buffaloes. Gomaa, 2021; El-

Maghraby and Mahmoud, 2016 said that 

non-significant difference in liver enzyme 

levels (Alanine aminotransferase and 

Aspartate aminotransferase) at pre and 

postpartum period in Egyptian buffaloes. 

Alanine aminotransferase (ALT) 

  Liver enzymes (ALT and AST) 

activities were reported to be useful 

indicator of liver function for postpartum 

dairy animals (Stojević et al., 2005).  

In present study a significantly higher 

concentration of ALT was observed in the 

pre-partum period compared with the post-

partum period buffalo cows, this result 

agrees with (Hryshchuk et al., 2021; 

Talvelkar et al., 2008 and Serdaru et al., 

2011) in buffaloes. While disagreement 

with (Ashmawy, 2015; El-Maghraby and 

Mahmoud, 2016; Gomaa, 2021). 

Lactate dehydrogenase (LDH) 

Lactate dehydrogenase (LDH) enzyme 

is a bio-indicator for liver, muscular, and 

cancer troubles ((Zheng et al., 2017). In 

present study a significantly higher 

concentration of (LDH) was observed in 

the post-partum period compared with the 

pre-partum period buffalo cow along 

transition period, this result agrees with 

(Krsmanović et al., 2013 in cows; 

Hryshchuk et al., 2021 in water buffalo).    

The increasing concentration of LDH in 

the postpartum is a result of the use of 

lactate for glucose formation near calving 

due to deficiency of other sources for 

gluconeogenesis, making the Cori cycle 

essential for this period (Reynolds et al., 

2003), also changes result from not only 

the growth of cell cytolysis but from the 

rise in absolute values of the activity of 

LDH enzyme, associated with increasing 

aerobic metabolism of glucose amid its 

reduction and the need for significant 

amounts of energy (Helmy et al., 2019). 

This result disagreement with 

(Talvelkar et al., 2008) who said level of 

Lactate dehydrogenase (LDH) in last 

period of pregnancy were more than its 

level at postpartum period in buffaloes. 

Total bilirubin 

Total bilirubin levels are determinative 

for the evaluation of liver functions in 

transition animals (Van Saun, 2004). In 

present study a significantly higher 

concentration of Total bilirubin was 
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observed in the post-partum period 

compared with the pre-partum period 

buffalo cows along transition period. The 

significant increase at calving day 

compared with pre-partum due to the 

minimal level of cellular damage 

developed in the liver due to the 

lipomobilization based on the energy 

deficit arising at calving approaches 

(Elsayed et al., 2019).  

 The postpartum increase may be 

resulted from the deficiency in liver 

functions developed due to the Negative 

Energy Balance (NEB) which occur in that 

period (Bobe et al., 2004). This result 

agrees with Djokovic et al., 2011. Elsayed 

et al., 2019 who said that the level of 

serum total bilirubin was significant 

increase at calving day and post calving 

periods compared with pre calving periods, 

reached maximum at day 14 post-partum 

except one week before calving in buffalo 

during transition period. Celeska et al., 

2015 who said that the level of total 

bilirubin was significant increase at day 5 

post calving compared with day 5 pre 

calving and day 30 post calving in dairy 

animals. 

Total protein 

 Total Protein levels are signs of 

sufficient protein intake from diets 

(Toharmat et al., 1999). In present study a 

significantly higher concentration of Total 

protein was observed in the post-partum 

period compared with the pre-partum 

period buffalo cows along transition 

period, this result agrees with El-Maghraby 

and Mahmoud, 2016 in buffalo. Protein 

synthesis and accretion are the 

cornerstones of growth which provide the 

structural framework and enzymatic 

mechanism necessary for fetal 

development (Abdulkareem, 2013). The 

increasing of total protein level with the 

progress of lactation due to the maternal 

requirements of protein needed for milking 

and providing immunoglobulins (Mohri et 

al., 2007). Significant decrease of total 

protein at third week before calving caused 

by foetus muscular development (El-Sherif 

and Assad, 2001). Serum total proteins as 

calving approach Significant decreased 

compared with post calving period may be 

due to the haemoconcentration and water 

losses occurred following calving 

(Ghanem et al., 2012). 

While disagree with Ashmawy, 2015 

and Hryshchuk et al., 2021. Abdulkareem, 

2013 who said non-significant change in 

Total protein level in Iraqi riverine 

buffaloes during transition period, in 

Egyptian buffalo (Gomaa, 2021) and in 

dairy animals (Vasantha et al., 2020) may 

be related to animals innate ability to 

minimize physiological alteration which is 

an adaptability characteristic. Also, 

Serdaru et al., 2011 found the total protein 

concentration was higher in pregnant than 

in lactating buffaloes. 

Kidney function test 

Blood urea nitrogen 

Urea level is a good indicator of long 

term of dietary protein intake (Kida, 2003). 

In present study a significantly higher 

concentration of BUN was observed in the 

post-partum period compared with the pre-

partum period buffalo cows along 

transition period. The post-partum 

significant increase of urea indicates the 

growth in catabolic processes in this period 

(Sundrum, 2015), also excess dietary 

protein intake after parturition which 

increases the metabolic activity of hepatic 

microsomes which helps the 

transformation of alimentary ammonia into 

urea (Campanile et al., 2006) and leads to 

promotion of rumenal propionic acid 

production that increased microbial protein 
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supply (Heck et al., 2009).This result agree 

with Abdelrazek et al. 2018; Gomaa, 2021; 

El-Maghraby and Mahmoud, 2016 and 

Ashmawy, 2015 in buffaloes. While 

disagree with Campos et al., 2012 who said 

non-significant change in Blood Urea 

Nitrogen level in Harton Del Valle and 

Holstein cows during transition period.  

Creatinine 

Creatinine is one of the biochemical 

markers that monitoring the kidney 

condition (Gwaze et al., 2010). In present 

study a significantly higher concentration 

of creatinine was observed in the pre-

partum period compared with the post-

partum period buffalo cows along 

transition period. The pre-partum 

increasing of creatinine at pre-partum as 

compared to post-partum months due to 

development of the fetal musculature 

(Roubies et al., 2006). This result agrees 

with Singh et al., 2014 and Ghanem et al., 

2012. Disagreement with Hryshchuk et al., 

2021. 

Lipid profile 

Total cholesterol 

 The level of total cholesterol was 

considered as an indirect index of liver 

function in transition cow (Alamouti et al., 

2009). In present study a significantly 

higher concentration of Cholesterol was 

observed in the pre-partum period 

compared with the post-partum period 

buffalo cows along transition period. 

Serum total cholesterol was significantly 

affected by the physiological status of 

animal (Piccione et al., 2012). Reduced 

cholesterol level starting from the time of 

parturition and postpartum period may be 

associated with reduced dry matter intake 

(Soca et al., 2013). Last stage of 

pregnancy, increasing of cholesterol level 

due to the increased needs of the fetus for 

growth and development, and also the need 

of the ovaries for synthesis of steroid 

hormones (Turk et al., 2013). The 

reduction in Cholesterol level at the 

calving and post-partum period in our 

study to the finding of (El-Sharawy et al., 

2019). Also, agree with (Elshahawy and 

Abdullaziz, 2017; Serdaru et al. 2011 and 

Vasantha et al., 2020). Abayawansa et al., 

2013 said that the level of cholesterol high 

significant during the pre-calving period, 

and low its level at calving in buffaloes. 

While disagreement with Cernescu et 

al., 2010 and Quiroz-Rocha et al., 2009 

said that the level of cholesterol in dry 

pregnant less than its level in lactating 

cows and Hagawane et al., 2009 in 

buffalos. Abdulkareem, 2013 had observed 

non-significant differences in Cholesterol 

levels in Iraqi riverine buffaloes during 

transition period. 

Triglyceride 

Blood triglycerides level is a critical 

source of long chain fatty acid for milk 

production which explains significant 

triglyceride decrease at the onset of 

lactation (Kessler et al., 2014). In present 

study a significantly higher concentration 

of Triglyceride was observed in the pre-

partum period compared with the post-

partum period buffalo cows along 

transition period. The reasons for reduction 

in serum triglycerides values at calving and 

post-partum period may be upregulation of 

mammary gland lipoprotein lipase (Arfuso 

et al., 2016) which transfer of triglycerides 

to mammary gland for milk fat synthesis 

and secretion (Mantovani et al., 2010). 

This result was agreeing with Fiore et al., 

2017; Abdelrazek et al., 2018 and Hassan 

et al., 2019. This result disagrees with El-

Maghraby and Mahmoud, 2016 who said 

the level of triglycerides at second week 

postpartum more significant than its level 

at first, second, third week pre-partum, 
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third, fourth week postpartum and at 

calving time in Egyptian buffaloes during 

transition period. 

Minerals 

 Minerals are essential nutrients that 

play a significant role in reproduction 

because an increase or decrease in their 

levels has a notable effect on the animals’ 

performance (Balamurugan et. al., 2017). 

Calcium 

Calcium is necessary for smooth and 

skeletal muscle contraction (Wilkens et al., 

2020). In present study a significantly 

higher concentration of Calcium was 

observed in the pre-partum period 

compared with the post-partum period 

buffalo cows along transition period. The 

reduction in post-partum period may be 

related to drainage of a high amount of 

Calcium in colostrum during excessive 

lactation, mainly after calving, also, 

inadequate absorption of food metabolite 

from the gastrointestinal tract, inadequate 

Calcium bone mobilization and increased 

its excretion in urine (Elshahawy and 

Abdullaziz, 2017) and decreased numbers 

of receptors for 1,25-dihydroxyvitamin D 

in the intestine lead to decrease absorption 

of the mineral (Goff, 2000). This result 

was agreeing with (Serdaru et al., 2011; 

Moghaddam and Hassanpour, 2008). 

Disagreement with Nale, 2003 said that the 

stage of lactation progresses the level of 

serum Calcium increased in buffaloes. 

Hryshchuk et al., 2021 said that the level 

of Calcium in post-partum more significant 

than its level at pre-partum period in water 

buffalo during transition period.  

Potassium and Chloride 

Non-significant changes in Potassium 

(K) and Chloride (CL) along transition 

period. This result was agreeing with 

Akhtar et al., 2010 and disagree with Kuhn 

et al., 2006 said that level of potassium 

plasma highest values at 7th day respect to 

30th day both in lactation and dry period. 

Conclusion 

The metabolic profile is a useful tool 

that has progressed over time. By 

understanding the fluctuations that occur in 

serum biochemical analyses over the 

period of lactation, especially within the 

transition period, the value of the 

metabolic profile as a tool to differentiate 

between normal and compromised animals 

will be enhanced. In this study pointed of 

importance of transition period and effect 

on some biochemical parameters which 

have effect on health and production of 

animals. Buffaloes should be managed 

carefully during transition period to avoid 

occurrence of metabolic disorders and their 

subsequent reproductive failure. 

References 

Abayawansa WD, Prabhakar S, Singh 

AK, Brar PS (2013). Seasonal 

variations in blood metabolic 

profiles during peri and early 

postpartum period in winter and 

summer calved buffaloes. Indian 

Journal of Animal Reproduction 

34 (1): 61-70. 

Abdelrazek H, Ismail TA, El-Azzazi FE, 

Elsayed DH (2018). 

Hematological and metabolic 

alterations in Egyptian buffaloes 

during transition period. Egyptian 

Academic Journal of Biological 

Sciences. C, Physiology and 

Molecular Biology, 10 (1): 69-78. 

Abdulkareem TA (2013). Some 

hematological and blood 

biochemical attributes of Iraqi 

riverine buffaloes (Bubalus 

bubalis) around calving and 

postpartum periods. Al-Anbar 

Journal Veterinary Science 6 (1): 

143-150. 



Tharwat et al., 2023                                                                               SVU-IJVS, 6(1): 46-62 

57 

 

Akhtar MS, Farooq AA, Muhammad SA, 

Lodhi LA, Hayat CS, Aziz MM 

(2010). Serum electrolyte and 

mineral variations during pregnancy 

and lactation in Nili-Ravi 

buffalo. Biological trace element 

research, 137 (3): 340-343. 

Alamouti AA, Alikhani M, Ghorbani GR, 

Zebeli Q (2009). Effects of inclusion 

of neutral detergent soluble fibre 

sources in diets varying in forage 

particle size on feed intake, digestive 

processes, and performance of mid-

lactation Holstein cows. Animal 

Feed Science and Technology, 154 

(1-2): 9-23. 

Arfuso F, Fazio F, Levanti M, Rizzo M, Di 

Pietro S, Giudice E, Piccione G 

(2016). Lipid and lipoprotein profile 

changes in dairy cows in response to 

late pregnancy and the early 

postpartum period. Archives Animal 

Breeding, 59 (4): 429-434, 

https://doi.org/10.5194/aab. 

Ashmawy NA (2015). Blood Metabolic 

Profile and Certain Hormones 

Concentrations in Egyptian Buffalo 

during Different Physiological 

States. Asian Journal of Animal and 

Veterinary Advances, 10 (6): 271-

280. 

Bablok W, Passing H, Bender R, Schneider 

B (1988).  A general regression 

procedure for method transformation. 

Application of linear regression 

procedures for method comparison 

studies in clinical chemistry, Part III. 

Journal of clinical chemistry and 

clinical biochemistry, 26 (11): 783-

790, https://doi.org/10.1515/cclm. 

Balamurugan B, Ramamoorthy M, Mandal 

RSK, Keerthana J, Gopalakrishnan 

G, Kavya K, Katiyar R. (2017). 

Mineral an important nutrient for 

efficient reproductive health in dairy 

cattle. International Journal of 

Environmental Science and 

Technology, 6 (1): 694-701. 

Balistreri WF Shaw LM (1987). Liver 

function. In Tietz NW, ed. 

fundamentals of clinical chemistry. 

3rd ed. Philadelphia, WB Saunders, 

729-761. 

Barnett RN. (1965). A scheme for the 

comparison of quantitative 

methods. American Journal of 

Clinical Pathology, 43 (6): 562-569. 

Bobe G, Young JW, Beitz DC (2004). 

Invited review: Pathology, etiology, 

prevention, and treatment of fatty 

liver in dairy cows. Journal of Dairy 

Science, 87 (10): 3105–3124. 

Bowers LD, Wong ET (1980). Kinetic 

serum creatinine assays. II. A critical 

evaluation and review. Clinical 

chemistry, 26 (5): 555-561. 

Bucolo G, David H (1973). Quantitative 

determination of serum triglycerides 

by the use of the enzymes. Clinical 

Chemistry, 19 (5): 475-482. 

Campanile G, Neglia G, Di Palo R, 

Gasparrini B, Pacelli C, Michael JD, 

Zicarelli L (2006). Relationship of 

body condition score and blood urea 

and ammonia to pregnancy in Italian 

Mediterranean 

buffaloes. Reproduction Nutrition 

Development, 46 (1): 57-62. 

Campos Gaona R, García Alegría K, 

Hernández EA, Geraldo Patiño L 

(2012). Protein and mineral 

metabolites for dairy cows during the 

transition period under tropical 

conditions. Revista Facultad 

Nacional de Agronomía Medellín, 65 

(2): 6719-6728. 

Celeska I, Janevski A, Dzadzovski I, 

Ulchar I. Kirovski D (2015). The 

https://doi.org/10.1515/cclm.1988.26.11.783
https://www.springer.com/journal/13762/
https://www.springer.com/journal/13762/
https://www.springer.com/journal/13762/


Tharwat et al., 2023                                                                               SVU-IJVS, 6(1): 46-62 

58 

 

dynamics of biochemical parameters 

in blood of clinically healthy 

Holstein cows from day 5 before 

today 60 after calving. Macedonian 

Veterinary Review, 38 (2): 189-193.   

Cernescu H, Onita P, Knop R, Ionescu C, 

Zarcula S,  Groza E (2010). The 

metabolic and hormonal profile on 

peripartal periode in cow. Lucrări 

Stinăifice Medicină Veterinară, 432 

(1). 

Coles, E. H. 1986. Veterinary clinical 

pathology. 4th edition. WB Saunders 

Company. Philadelphia and London. 

Dhillon KS, Randhawa CS, Gupta K, 

Singh RS, Chhabra S (2020). 

Reference values for haematological 

and biochemical profile in adult 

Indian buffaloes. Buffalo bulletin, 39 

(2): 145-154. 

Dito, W. R. 1979. Lactate dehydrogenase: 

A brief review. In: Griffiths JC, ed. 

clinical enzymology.New York: 

Masson publishing USA, 18. 

Djoković R, Ilić Z, Kurćubić V, Petrović 

M, Dosković V (2011). Functional 

and morphological state of the liver 

in Simmental dairy cows during 

transitional period. Revue de 

médecine vétérinaire, 162 (12): 574-

579. 

Elitok B, Kabu M, Elitok OM (2006).  

Evaluation of liver function tests in 

cows during periparturient period. 

Fırat Üniversitesi Sağlık Bilimleri 

Veteriner Dergisi, 20 (3): 205-209. 

Ellefson RD, Caraway WT (1976). 

Fundamentals of clinical chemistry. 

Edition Tietz NW, p506. 

El-Maghraby MM, Mahmoud AE (2016). 

Metabolic profile of the transition 

period in Egyptian buffaloes 

(Bulbalus bulbalis). Assiut 

Veterinary Medical Journal, 62 

(150): 75-81. 

Elsayed HK, Abd-elnaser EM, Aamer 

AAF, Ali SAAE (2019). 

Relationship Among Acute Phase 

Proteins in Transition Period in 

Buffaloes. Assiut Veterinary Medical 

Journal, 65 (161): 247-258. 

Elshahawy II, Abdullaziz IA (2017). 

Hemato-Biochemical Profiling in 

Relation to Metabolic Disorders in 

Transition Dairy Cows. Alexandria 

Journal for Veterinary Sciences, 55 

(2). 

El-Sharawy ME, Mashaly IM, Atta MS, 

Kotb M, El-Shamaa IS (2019). 

Influence of Body Condition Score 

on Blood Metabolites and Oxidative 

Stress in Pre and Post- Calving of 

Friesian Dairy Cows in 

Egypt. Slovenian Veterinary 

Research, 56 (22): 209-217. 

El-Sherif MMA, Assad F (2001). Changes 

in some blood constituents of Barki 

ewes during pregnancy and lactation 

under semi-arid conditions. Small 

Ruminant Research, 40 (3): 269-277. 

El-Wishy AB (2006). The post-partum 

buffalo II Acyclicity and anestrus. 

Animal Reproduction Science, 97 (3-

4): 216-236. 

Fiore E, Giambelluca S, Morgante M, 

Contiero B, Mazzotta E, Vecchio D, 

Vazzana I, Rossi P, Arfuso F, 

Piccione G (2017). Changes in some 

blood parameters, milk composition 

and yield of buffaloes (Bubalus 

bubalis) during the transition period. 

Animal Science Journal, 88 (12): 

2025-2032. 

Ghanem MM, Mahmoud ME, Abd El-Raof 

YM, El-Attar HM (2012). Metabolic 

profile test for monitoring the 

clinical, haematological and 



Tharwat et al., 2023                                                                               SVU-IJVS, 6(1): 46-62 

59 

 

biochemical alterations in cattle 

during peri-parturient period. Banha 

Veterinary Medical Journal, 23: 13-

23. 

Goff JP (2000). Pathophysiology of 

calcium and phosphorus 

disorders. Veterinary Clinics of 

North America: Food Animal 

Practice, 16 (2): 319-337. 

Gomaa NA, Darwish SA, Aly MA (2021). 

Immunometabolic response in 

Egyptian water buffalo cows during 

the transition period. Veterinary 

World, 14 (10): 2678. 

Gornall AG, Bardawill CJ, David MM 

(1949). Determination of serum 

proteins by means of the biuret 

reaction. Journal of biological 

Chemistry, 177 (2): 751-766. 

Greenfield RB, Cecava MJ, Johnson TR, 

Donkin SS (2000). Impact of dietary 

protein amount and rumen 

undegradability on intake, 

peripartum liver triglyceride, plsama 

metabolites and milk production in 

transition dairy cattle. Journal of 

dairy science, 83 (4): 703-710. 

Gross JJ, Schwarz FJ, Eder K, van Dorland 

HA, Bruckmaier RM (2013). Liver 

fat content and lipid metabolism in 

dairy cows during early lactation and 

during a mid-lactation feed 

restriction. Journal of dairy 

science, 96 (8): 5008-5017. 

Gwaze FR, Chimonyo M, Dzama K 

(2010). Nutritionally related blood 

metabolites and faecal egg counts in 

indigenous Nguni goats of South 

Africa. South African Journal of 

Animal Science, 40 (5): 480-483. 

Hagawane SD, Shinde SB, Rajguru DN 

(2009). Haematological and blood 

biochemical profile in lactating 

buffaloes in and around Parbhani 

city. Veterinary World, 2 (12): 467-

469. 

Hassan MS, El-Zeftawy MM, Abd-Allah 

EA, Elsayed HK, Abdelaziz NN 

(2019). Association among 

antioxidant status, hormonal profile, 

and biochemical parameters during 

the periparturient period of dairy 

cattle in Upper Egypt. Journal of 

Multidiscipline Sciences. 2019, 1 (2): 

1-10. 

Heck JML, Van Valenberg HJF, Dijkstra J, 

Van Hooijdonk ACM (2009). 

Seasonal variation in the Dutch 

bovine raw milk 

composition. Journal of dairy 

science, 92 (10): 4745-4755. 

Helmy MS, Masoud HM, Darwish DA, 

Abdel-Monsef MM, Ibrahim MA 

(2019). Isolation and properties of 

lactate dehydrogenase isoenzyme 

from buffalo liver: Application in 

AST and ALT assay diagnostic 

kits. Journal of Applied 

Pharmaceutical Science, 9 (10): 054-

060. 

Hillman G, Beyer G, Klin Z (1967(. 

Determination of potassium 

concentration. Chemistry in clinical 

biochemistry, 5, 93.  

Hryshchuk H, Chala I, Yevtukh L, Pinsky 

O, Revunets A, Kovalchuk Yu, 

Karpiuk V, Kovalov P, Kovalova L, 

Zakharin V, Veremchuk Ya,  

Pobirskyi M (2021). Morphological 

and biochemical parameters of blood 

and peroxidation state in water 

buffalo transition period. Ukrainian 

Journal of Ecology, 11 (2): 261-267. 

Ingvartsen KL (2006). Feeding-and 

management-related diseases in the 

transition cow: Physiological 

adaptations around calving and 

strategies to reduce feeding-related 



Tharwat et al., 2023                                                                               SVU-IJVS, 6(1): 46-62 

60 

 

diseases. Animal feed science and 

technology, 126(3-4): 175-

213.Iriadam M (2007). Variation in 

certain hematological and 

biochemical parameters during the 

peri-partum period in Kilis 

does. Small Ruminant Research, 73 

(1-3): 54-57. 

Kessler EC, Gross JJ, Bruckmaier RM, 

Albrecht C (2014). Cholesterol 

metabolism, transport, and hepatic 

regulation in dairy cows during 

transition and early lactation. Journal 

of dairy science, 97 (9): 5481-5490. 

Kida K (2003). Relationships of metabolic 

profiles to milk production and 

feeding in dairy cows. Journal of 

veterinary medical science, 65 (6): 

671-677. 

Krsmanović M, Radojica D, Jovan B 

(2013).  Determination of 

Charactestic Blood Organic 

Parameters in Periparatal and Peak 

Lactation Dairy Cows.  Bulletin 

UASVM, Veterinary Medicine, 70 

(2): 258-265. 

Kuhn MT, Hutchison JL, Norman HD 

(2006). Dry period length to 

maximize production across adjacent 

lactations and lifetime 

production. Journal of Dairy 

Science, 89 (5): 1713-1722. 

Lubojacka V, Pechova A, Dvořák R, 

Drastich P, Kummer V, Poul J 

(2005). Liver steatosis following 

supplementation with fat in dairy 

cow diets. Acta Veterinaria Brno, 74 

(2): 217-224. 

Mantovani R, Sgorlon S, Marinelli L, 

Bailoni L, Bittante G, Gabai G 

(2010). Oxidative stress indicators 

and metabolic adaptations in 

response to the omission of the dry 

period in dairy cows. Journal of 

Dairy Research 77 (3): 273–279. 

Mohamed, GAE, Abd-el naser, EM, 

Elsayed HK (2015). Preliminary 

study on lipid profile with relation to 

total antioxidant capacity and some 

hematological and biochemical 

changes of pre-post-partum buffalo 

heifers at Assiut city. Assiut 

Veterinary Medical Journal, 61(144): 

159-165. 

Mohamed AEA, Abd elrahim SA, 

Mahmoud HYAE, Arafa MM 

(2019). Metabolic Profiles during 

Lactation Period in Cows. Assiut 

Veterinary Medical Journal, 65 

(161): 263-269. 

Moghaddam G, Hassanpour A (2008). 

Comparison of blood serum glucose, 

beta hydroxybutyric acid, blood urea 

nitrogen and calcium concentrations 

in pregnant and lambed 

ewes. Journal of Animal and 

Veterinary Advances, 7 (3): 308-311. 

Mohri M, Sharifi K, Eidi S (2007). 

Hematology and serum biochemistry 

of Holstein dairy calves: age related 

changes and comparison with blood 

composition in adults. Research in 

veterinary science, 83 (1): 30-39. 

Morsy TA, El-Bordeny NE., Matloup OH, 

Gado HM, Fahmy M, and Hassan 

AA (2021). Date press cake replaces 

corn grains in the diet of lactating 

Egyptian buffaloes and Barki 

rams. Tropical Animal Health and 

Production, 53(2), 1-8.Nale, R.A., 

2003. Metabolic profiling in 

buffaloes before and after 

parturition. Medical Veterinary 

Science Thesis, Maharashtra Animal 

& Fishery Sciences University, 

Nagpur, 29-34. 



Tharwat et al., 2023                                                                               SVU-IJVS, 6(1): 46-62 

61 

 

Patton CJ, Crouch SR (1977). Colorimetric 

determination of serum urea. Journal 

of Analytical Chemistry, 49, 464-

469. 

Piccione G, Messina V, Marafioti S, 

Casella S, Giannetto C, Fazio F 

(2012). Changes of some 

haematochemical parameters in dairy 

cows during late gestation, post-

partum, lactation and dry periods. 

Veterinarija Ir Zootechnika, 58 (80): 

59–64. 

Quiroz-Rocha GF, LeBlanc SJ, Duffield 

TF, Wood D, Leslie KE, Jacobs RM 

(2009). Reference limits for 

biochemical and hematological 

analytes of dairy cows one week 

before and one week after 

parturition. The Canadian Veterinary 

Journal, 50 (4): 383–388. 

Reitman S, Frankel S (1957). A 

colorimetric method for the 

determination of serum glutamic 

oxalacetic and glutamic pyruvic 

transaminases. American journal of 

clinical pathology, 28 (1): 56-63. 

Reynolds CK, Aikman PC, Lupoli B, 

Humpheirs DJ, Beever DE (2003).  

Splanchnic metabolism of dairy cows 

during the transition from late 

gestation through early lactation. 

Journal of Dairy Science, 86 (4): 

1201-1217. 

Roman L, Sidashova S, Popova I, 

Stepanova N, Chornyi V, Sklyarov 

P, Koreyba L, Gutyj B (2020). The 

impact of lateral localization of the 

procedure on the effectiveness of 

transplations of pre-implantation 

embryos in heifers-recipient. 

Ukrainian Journal of Ecology, 10 (6): 

121-126.Rosenberger G 

(1990).  Clinical Examination of 

Cattle. Paul Parey, Berlin/Hamburg, 

2 nd Ed, 68. 

Roubies N, Panousis N, Fytianou A, 

Katsoulos PD, Giadinis N, Karatzias 

H (2006). Effects of age and 

reproductive stage on certain serum 

biochemical parameters of Chios 

sheep under Greek rearing 

conditions. Journal of Veterinary 

Medicine Series A, 53 (6): 277-281. 

Serdaru M, Nicolae I, Enculescu M, Bota 

A, Bolocan E (2011). Seasonal 

Variations of some Hematological 

and Biochemical Parameters of the 

Carpathian Romanian Buffaloes. I. 

The Winter Period. Scientific Papers: 

Animal Science & 

Biotechnologies/Lucrari Stiintifice: 

Zootehnie si Biotehnologii, 44 (1): 

94-98. 

Singh G, Randhawa SNS, Nayyar S, 

Chand N, Randhawa CS (2014). 

Evaluation of Oxidative Stress 

during Periparturient Period in 

Crossbred cows. Intas 

Pharmaceuticals Limited, 15 (2): 

188-191. 

Soca P, Carriquiry M, Claramunt M, 

Gestido V, Meikle A (2013). 

Metabolic and endocrine profiles of 

primiparous beef cows grazing native 

grassland. 1. Relationships between 

body condition score at calving and 

metabolic profiles during the 

transition period. Animal Production 

Science, 54 (7): 856-861. 

Steel RGD, Torrie JH (1980). Principles 

and procedures of statistics, a 

biometrical approach (edition, 2). 

McGraw-Hill Kogakusha, Ltd. 

Stojević Z, Piršljin J, Milinković-Tur S, 

Zdelar-Tuk M, Beer Ljubić B (2005). 

Activities of AST, ALT and GGT in 

clinically healthy dairy cows during 



Tharwat et al., 2023                                                                               SVU-IJVS, 6(1): 46-62 

62 

 

lactation and in the dry period. 

Journal of Veterinarski arhiv, 75 (1): 

67-73. 

Sundrum A (2015). Metabolic disorders in 

the transition period indicate that the 

dairy cows’ ability to adapt is 

overstressed. Animals, 5 (4): 978-

1020. 

Talvelkar BA, Patil RR, Ngole SD, 

Bharucha SV (2008). Serum 

enzymatic profile of buffaloes during 

gestation, lactation and peri-partum 

period. Indian Journal of Animal 

Sciences, 78 (3): 247-250. 

Toharmat T, Nonaka I, Shimizu M, Kume 

S (1999). Changes of blood 

composition of periparturient cows in 

relation to time of day. Asian-

Australasian Journal of Animal 

Sciences, 12 (7): 1111-1115. 

Turk R, Podpečan O, Mrkun J, Kosec M, 

Flegar-Meštrić Z, Perkov S, Starič J, 

Robić M, Belič M, Zrimšek P 

(2013). Lipid mobilisation and 

oxidative stress as metabolic 

adaptation processes in dairy heifers 

during transition period. Animal 

reproduction science, 141 (3-4): 109-

115. 

Van Saun, R. J., 2004. Metabolic profiling 

and health risk in transition cows. In: 

American Association of Bovine 

Practitioners Proceedings of the 

Annual Conference. University of 

Penn State, September. PP: 212-213. 

Vasantha SKI, Tej NK, Saikiran BVS, 

Lavanya S, Sivaiah K, Mutha Rao 

M, CH SP (2020). Hematological 

and biochemical changes in Ongole 

cows one week before and one week 

after parturition in relation to 

THI. The Pharma Innovation 

Journal, 9 (1): 318-324. 

Wanapat M, Kang S (2013). World buffalo 

production: Challenges in meat and 

milk production, and mitigation of 

methane emission. Buffalo 

Bulletin, 32 (Special Issue 1): 1-21. 

Wilkens MR, Nelson CD, Hernandez LL, 

McArt JA (2020). Symposium 

review: Transition cow calcium 

homeostasis—Health effects of 

hypocalcemia and strategies for 

prevention. Journal of dairy 

science, 103 (3): 2909-2927. 

Wu WX, Liu J X, Xu G Z, Ye JA (2008). 

Calcium homeostasis, acid–base 

balance, and health status in 

periparturient Holstein cows fed 

diets with low cation–anion 

difference. Livestock Science, 117 

(1): 7-14. 

Zheng X, Wang K, Xu L, Ye P, Cai S, Lu 

H, Bao C, Kong J (2017). The effect 

of serum lactate dehydrogenase 

levels on lung cancer prognosis: a 

meta-analysis. International Journal 

of Clinical and Experimental, 10 

(10): 14179-86. 

 

 

 

 

 

 

 

 

 

 

 

 

 


