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ABSTRACT:  

The aim of this study was to determine the changes in some biochemical and hormonal parameters in cows from late 

pregnancy to the early postpartum period (transition period). This study was carried out on 100 clinically healthy Libyan 

cows. Animals were divided into 3 groups, group 1 included 20 non-pregnant cows; group 2 contained 40 pregnant cows 

who were in the final stages of their pregnancies; and group 3 included 40 lactating cows in the first period of lactation. 

For biochemical analysis, serum samples were taken, including those of the minerals calcium, magnesium, and 

phosphorus, as well as glucose, AST, ALT, and cortisol. Significant differences in the values of biochemical and 

hormonal indicators, including calcium, magnesium, ALT, and cortisol, were seen between the pre- and post-partum 

periods (pregnant and lactating). There were no significant changes in phosphorus, glucose, or AST. These findings led to 

the conclusion that the transitional period affects some biochemical parameters and that cows should get mineral 

supplements such as calcium, phosphorus, and magnesium. Studies on major and minor components can be thought of as 

accurate health markers for cows during the transition period, and they can aid in the prevention of many diseases during 

this period. 
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INTRODUCTION: 

The three weeks prior to and three weeks following 

parturition are crucial for the health, productivity, and 

financial success of dairy cows. The majority of health 

problems happen at this time. Comparatively less is 

understood about the basic biological mechanisms that 

take place during the transition period compared to other 

lactation cycle stages should be clearly[1]. It is a time 

when endocrine state changes to allow lactogenesis and 

parturition. These alterations affect tissue metabolism 

and food use and are substantially more extreme than at 

any other point in the gestation-lactation cycle. During 

the prepartum transition period, feed intake is reduced, 

while nutrient requirements to sustain concepts growth 

and the start of milk synthesis are rising. Surprisingly, 

existing feeding recommendations do not take into 

account the cow's situation during this time; feed intake 

and nutrient  needs are presumed to remain constant 

throughout the non-lactating period[2]. An increase in 

energy production compared to energy intake during the 

transitional period is classified as negative energy 

balance or negative caloric intake[3].  Ahomeorhetic 

regulation of the energy metabolism coordinates an 

adequate food supply (protein, fat, carbohydrate, 

vitamins, and minerals) from body tissue to the 

mammary gland throughout the transition period to 

support lactation[4-5]. The following adaptive 

modifications to lactation were observed in hormone 
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metabolism changes before calving: enhanced 

gluconeogenesis. improved mineral and nutrient 

absorption [4,6]. Within the first two weeks of lactation, 

milk fever, ketosis, retained placenta, and displacement 

of the abomasum are the most common metabolic 

problems in dairy cows. Additionally, early lactation 

insults can be linked to the development of numerous 

metabolic illnesses, including laminitis, which do not 

manifest clinically until after the first two weeks of 

lactation. The vast majority of infectious diseases, 

particularly mastitis, become clinically obvious within 

the first two weeks of lactation in addition to metabolic 

disorders[7]. To study ruminant metabolism disorders, 

metabolic blood profiles, including serum mineral and 

biochemical parameters, must be determined[8]. 

Understanding the complicated metabolic adaptations of 

transition dairy cows can be aided by analyzing 

longitudinal changes in the blood metabolism and 

finding novel biomarkers using this method [9]. This 

study's objective was to assess the impact of the 

transition period on some biochemical and hormonal 

parameters in the Libyan cows. 

 

MATERIALS AND METHODS: 
Animals:  

This study carried out  on 100 –Libyan cows (mixed 

breed ) from different localities in Elgabal al akhdar 

Libya. The animals aged from 2-10 years. Cows were 

grazing on pasture in the morning and fed on 

concentrates and roughage fed in-barns , each group of 

animals was apparently clinically healthy after complete 

physical examination. Examination of the rectal 

temperature, pulse rate, respiration, conjunctiva mucous 

membrane, superficial lymph nodes, lung and heart 

sounds were determined according to the method 

described by [10] and  they had to be confirmed 

pregnant with a known breeding date and by rectal 

palpation described by [11]. 

 

Sampling: 

blood samples was drawn from the jugular vein  from all 

animals  5 ml blood without anticoagulant for analysis. 

The following parameters were measured: Calcium, 

magnesium , phosphorus, glucose, aspartate 

aminotransferase (AST), alanine transaminase (ALT), 

and cortisol. 

 

Biochemical analysis: 

Determination of serum concentrations of calcium , 

phosphorus , magnesium, glucose, aspartate 

aminotransferase (AST), alanine transaminase (ALT), 

and cortisol were carried out by using commercial test 

kits according to the method described by [12-18], 

respectively . 

 

Statistical Analysis: 

The data were analyzed by using the packaged SPSS 

program (SPSS, 2000 Inc .,Chicago, IL). The mean 

standard error (SE) was used to represent the data. The 

differences between groups were determined by the one-

way analysis of variance (ANOVA). P≤ 0.05 was chosen 

as the significance level [19]. 

 

RESULTS: 
Biochemical parameters: 

Serum calcium concentration in the lactating cows were 

significantly decreased ( p<0.05)  compared by 

pregnant cows and non-pregnant cows, while there 

were no significant differences in pregnant cows 

compared by non-pregnant cows Table (1), serum 

magnesium concentration, showed a significant 

increase (P < 0.05) in the pregnant cows compared with 

lactating cows and non-pregnant cows, while there 

were no significant differences between lactating cows 

and non-pregnant cows Table (1), phosphorous serum 

concentrations, showed a significant decrease in 

lactating cows and pregnant cows( p<0.05)  compared 

to non-pregnant cows  while there were no significant 

differences between pregnant and lactating cows. Table 

(1), serum glucose concentrations, showed a significant 

decrease in lactating cows and pregnant cows compared 

to non-pregnant cows but showed no significant 

difference between pregnant cows and lactating cows 

Table (1). 

 

Enzymes and hormonal parameters: 

AST levels significantly increased (P<  0.05) in pregnant 

cows compared to non-pregnant ones, and they 

significantly increased (P<  0.05) in lactating cows 

compared to non-pregnant cows and show no significant 

difference between pregnant cows and lactating cows 

Table (2), Pregnant cows had significantly (P<  0.05) 

greater blood levels of ALT than non-pregnant and 

lactating cows. The level of ALT in lactation cows 

dramatically rose in comparison to non-pregnant cows 

(P 0.05) Table (2),level of cortisol in lactating cows 

significantly (P<  0.05) increased in comparing with that 

of the non-pregnant cows and compared by pregnant 

cows while there were no significant differences 

between pregnant and non-pregnant cows Table (2).  
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Table:(1). Some biochemical parameters calcium, magnesium, phosphorus, glucose  (Mean ± SEM) in non-

pregnant, pregnant and lactating  cows (N= 100). 

 

Parameters 

Non-pregnant 

cows 

( N=20) 

pregnant 

cows 

( N=40) 

Lactating cows 

(N=40) 

Calcium  

(mg/dl) 

8.87 ± 0.07ᵃ 9.01±0.04ᵃ 7.95±0.08ᵇ 

 

Magnesium 

(mg/dl) 

 

1.95 ±0.07 ᵇ 

 

2.23±0.03.ᵃ 

 

1.99±0.04ᵇ 

 

Phosphorus 

(mg/dl) 

7.10±0.10.ᵃ 5.87±0.12ᵇ 5.66±0.20 ᵇ 

 

Glucose (mg/dl)) 78.50±0.37ᵃ 65.28±1.52ᵇ 69.20±1.80ᵇ 

  Means having the different letters are significantly different at ( p<0.05). 

Table 2 : Cortisol  and liver function tests (Mean ± SEM) in non-pregnant, pregnant and lactating  cows (N= 100). 

 

 

Parameters 

Non-pregnant 

ewes 

( N=20) 

pregnant 

ewes 

( N=40) 

Lactating 

ewes 

( N= 40 ) 

 

AST(IU/L) 

 

80.42±2.54ᵃ 

 

75.95±1.60ᵃ 

 

55.65±1.81ᵇ 

 

 

ALT (IU/l) 

 

17.65 ±0.55 ᵇ 

 

35.13±2.27ᵃ 

 

25.1±1.39ᵇ 

 

Cortisol(IU/L)  

26.90±1.77.ᵃ 

 

18.43±2.14ᵇ 

 

20.13±1.25 ᵇ 

 

Means having the different letters are significantly different at ( p<0.05). 

 

DISCUSSION: 
The roots of the term "periparturient" are the word 

"parturition" and the prefix "peri," which literally but 

ambiguously means "around." The periparturient period 

usually includes the dry period and the first three to four 

weeks after calving[20]. A dairy cow's life is at risk 

during the transition from late gestation to early lactation 

if the negative energy balance (NEB) brought on by the 

abrupt rise in energy requirements associated with 

lactation and the lagged dry matter intake is not 

adequately managed [21]. Without adequate care, 

females who enter this period of significant metabolic 

problems are more likely to have metabolic or nutritional 

disorders [22]. The most crucial measurements used to 

determine the energy, protein, enzymatic, hormonal, and 

mineral profiles, as well as to evaluate nutritional status, 

milk production, and animal health, are blood 

biochemical markers[23]. Our study's findings showed 

that calcium concentrations in the lactating cows were 

significantly decreased (p<0.05)  compared to pregnant 

cows and non-pregnant cows, while there were no 

significant differences in pregnant cows compared to 

non-pregnant cows. These results may be explained 

by[24]. The fact that early lactation drains calcium at a 

rate that is substantially higher than the late fetal 

development requirement of 10 to 15 grams per day was 

also mentioned by [25]. mentioned that early lactating 

dairy cows usually secrete  colostrum (which contains 

1.7–2.3 g of calcium per kilogram) or milk (which 

contains 1.2 g of calcium per kg).typically secrete 30 to 

40 grams of calcium daily. Estimates place the total 

amount of calcium in plasma and extracellular fluids at 

12 g. As a result, when dairy cows begin to produce 

milk, the body has a negative calcium balance. Serum 

magnesium concentration showed significant increase(P 
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< 0.05)  in  the pregnant cows compared by lactating 

cows and compared by non-pregnant cows while there 

were no significant differences between lactating cows 

and non-pregnant cows this result was accept with [26].  

Hypomagnesaemia typically does not manifest clinically 

in dairy cows, but instead affects them sub-clinically and 

chronically, especially  after delivery, also [27]. reported 

that 11 cows were examined during the transitional 

period, and it was discovered that five of them had 

subclinical hypomagnesaemia (blood levels below 1.8 

mg.dL-1) during both pre- and post-partum episodes. Of 

particular note were two of these cows, whose Mg 

concentrations were below normal serum levels for 60% 

of the experiment. Other research [28,29] have also 

observed a reduction in plasma magnesium levels 

following calving. Phosphorous serum concentrations 

showed a significant decrease in lactating cows and 

pregnant cows (p  p<0.05)  compared to non-pregnant 

cows  while there were no significant differences 

between pregnant and lactating cows This result was 

agreed with [30]. The rate of phosphorus migration from 

the mother's blood stream into the fetus increased during 

late pregnancy as well, and this increase was not 

countered by a rise in the rate of phosphorous absorption 

from the mother's bones or intestine. Cows that are still 

in the early stages of lactation may suffer 

hypophosphatemia as a result of a sudden and increasing 

loss of phosphorus in the milk [31].  Serum glucose 

concentration were significant decrease in lactating cows 

and in pregnant cows compared by non-pregnant cows  

and show no significant difference between pregnant 

cows and lactating cows, the decrease in glucose level in 

pregnant and lactating period may attribute to drop in 

glucose levels in puerperal dairy cows may be due to the 

increased lactose synthesis and rapid mammary gland 

activity[32], decrease levels of glucose in late period of 

gestation are linked to rapid growth of fetus  and 

mobilization of maternal glucose into fetal blood 

circulation [33]. AST levels significantly increased 

(P<  0.05) in pregnant cows compared to non-pregnant 

ones, and they significantly increased (P<  0.05) in 

lactating cows compared to non-pregnant cows and 

show no significant difference between pregnant cows 

and lactating cows this result was agreed with[34], the 

serum AST activity is considered as the most sensitive 

indicator  for diagnosing  fatty liver  in this  species ,the  

serum AST activities measured in late pregnant and in 

early lactating cows were significantly higher. Pregnant 

cows had significantly (P<  0.05) greater blood levels of 

ALT than non-pregnant and lactating cows, AST activity 

is a marker of periparturient animals' liver function and 

is associated with impaired liver function in cows with 

fatty liver disease [35]. The level of ALT in lactation 

cows dramatically rose in comparison to non-pregnant 

cows (P 0.05) this result agreed with[36] stated that the 

ALT and AST levels are higher in pregnant period than 

non-pregnant animals. level of cortisol in lactating cows 

significantly (P<0.05) increased in comparing with that 

of the non-pregnant cows and compared by pregnant 

cows while there were no significant differences 

between pregnant and non-pregnant cows. These results 

comply with those of other researchers [37,38] and 

suggest that dairy cows undergo severe stress 

immediately before and during calving ,which leads to 

hormonal changes manifested as significant increases in 

glucocorticosteroid and catecholamine levels in the 

circulation, Maternal glucocorticoids' concentration rises 

throughout parturition, a sign that persistent stress is 

present [39]. 

 

CONCLUSION: 

Cows showed biochemical and hormonal adaptation in 

the transitional period (late stage of pregnancy and early 

lactation), including changes in calcium, phosphorous, 

magnesium, glucose, AST, ALT, and cortisol. During 

the transitional period, these alterations might be used as 

indications of the health status of cows (late pregnancy 

and early lactation). The level of some biochemical 

parameters is impacted by late pregnancy and early 

lactation (the transition period), so cows should get 

mineral supplements including calcium, magnesium, and 

phosphorous. Monitoring both main and minor 

components can be thought of as true health indicators 

for cows during this transitional period, which aids in the 

prevention of many diseases during this time. 
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