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To search out the cholesterol and serum minerals level in pregnant state and puerperium period of Beetal goat, the 
research work was carried out. For this purpose, blood sampling was done from the twenty selected Beetal goats at 4 
different intervals i.e., at 3.5 and 4.5 month of gestation, and at 14 and 28 days postpartum. Fully automatic chemistry 
analyzer (Tc 200) was used to calculate the level of various serum minerals like Calcium (Ca), Magnesium (Mg), 
Phosphorus (P), Sodium (Na), Potassium (K) and cholesterol with the help of commercially available kits. Significantly 
variation (P ≤ 0.01) was observed between pre and post-partum concentrations of serum (mean ± SE) of Na, K, Mg and 
P. However, serum concentrations of Na, K, Mg and P did not vary (P>0.05) between 3.5 and 4.5 month of gestation and 
14 and 28 days after parturition. Moreover, no difference (P>0.05) was observed in serum level of Ca and cholesterol in 
pre and post parturient period. Similarly, serum Ca and cholesterol concentrations did not differ during pregnancy (3.5 
vs. 4.5 month) as well as in postpartum periods (14 vs. 28 day). It was concluded that with alteration in the physiological 
status of goat, minerals profile also changes.  
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INTRODUCTION 

Pakistan is the 3rd largest world country in goat 
population after China and India and comprises of 34 
diverse goat breeds. Among these breeds, Beetal is 
admired for having dairy potential; the average daily milk 
yield in Beetal goats is reported to be 1.8-2.7 kg. Its major 
colours are brown and black while average body weight is 
35kg. This breed is easily adjustable to various climatic 
conditions and stall feeding system. That’s why it is 
recognized as the most profitable breed for raising on the 
commercial level. This breed is found in Punjab region of 
Pakistan and India and is popular for high prolificacy. The 
chances of kids born as singles, twins and triplets are 40, 
52 and 7%, respectively (Mohammad et al. 2016; Ullah et 
al. 2019a) 

Minerals are important ingredients required for proper 
functioning of various biochemical processes in the body 
(Suttle, 2010; Ahmad et al. 2020). They act as catalysts 
for various hormonal and enzymatic functions in the body 
(Ceylan et al. 2008), and their deficiencies during the dry 

period are found to have adverse impact on reproductive 
efficiency of the sheep (Braithwaite 1976; Ozlem et al. 
2000 and Farooq et al. 2019).  

Calcium has major role for development of bone and 
essential for activity of enzymes including blood 
coagulation, contraction of muscles and nervous 
transmission (McDowel et al. 1993). Zinc and manganese 
play an important part in various metabolic and 
physiological activities of the body. Phosphorus helps in 
formation of building blocks for enzymatic system and  
lipids transportation (Symond and Forbes, 1993). 
Cholesterol is the basic and major precursor of the 
steroidal hormones (i.e., progesterone and estradiol) and 
its concentration fluctuate in the estrous period, pregnancy 
and lactation (William, 2004; Allian et al. 1994). It is 
essential for cell normal functions and it maintains the cell 
membrane integrity. Cholesterol is required and necessary 
for pregnancy maintenance and normal fetal growth 
(Ordovas et al. 2005; Saarelainen et al. 2006). During 
pregnancy higher level of cholesterol are required 
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because it is essential for the embryonic and fetal 
development (Smith et al. 1998; Qureshi et al. 1999).  

Deficiency in the dietary intake of macro-minerals 
near or after parturition is not always associated with 
apparent clinical signs. During the pregnancy, requirement 
of macro minerals enhanced for both fetus and dam 
(Kulcu and Yur, 2003; Ghaffar et al. 2018; Hafeez et al. 
2020). Hence, the serum chemistry and mineral levels are 
affected by physiological changes during pregnancy and 
lactation and their paucity can lead to various metabolic 
disorders which ultimately affects the reproductive 
efficiency of animal (Yildiz et al. 2005; Farooq et al. 2019). 
Thus, the current study was planned to determine the 
levels of macro-minerals at different stages of pre and 
post-partum periods with the aim to combat the 
reproductive disorders. 
  
MATERIALS AND METHODS 

This study was conducted at Livestock Experiment 
Station Alladad Jahanian, district Khanewal, Punjab, 
Pakistan. A total of 20 clinically healthy, multiparous and 
pregnant Beetal goats with age of 1-2 years old were 
used. The stage of pregnancy was confirmed using B-
Mode ultrasound machine using transabdominal 
transducer. The goats were divided into 4 groups; 3.5 
(group A) and 4.5 month (group B) of gestation, and 14 
days (group C) and 28 days (group D) postpartum. All the 
experimental animals were raised under similar feeding 
and housing conditions with grazing and stall feeding. 
Blood collection (3 ml from each goat) was done through 
jugular venipuncture and transferred into coagulant 
containing tubes (Gel and Clot). Serum was separated by 
centrifugation of tubes at 1200 x g for 10 min and stored at 
-20oC in the Eppendorf tubes until serum biochemistry 
analysis (Ullah et al. 2019b). The serum samples were 
analyzed for calcium (Ca), phosphorous (P), potassium 
(K), magnesium (Mg), sodium (Na) and cholesterol 
through Fully Automatic Chemistry Analyzer using 
commercially available kits. 

Statistical Analysis  
The data were analyzed using general linear model 

procedure of SAS (2004) under completely randomized 
design (steel et al. 1997). Quantitative data were 
expressed as mean ± standard deviation and differences 
between groups were considered significant when P ≤ 
0.05. 
 
RESULTS  

Serum level of Ca did not differ (P>0.05) in all groups, 
as shown in Table 1. Maximum serum Mg concentration 
was detected at 3.5 month of pregnancy in Beetal goats, 
while lowest concentration was present at 14 days post-
partum. No significant difference in concentration of Mg 
was found at 3.5 and 4.5 month of pregnancy and 28 days 
postpartum. Serum P concentrations were higher during 
pregnancy than post-partum period (Table 1; P<0.05). 

Nonetheless, the P levels were not different between 3.5 
and 4.5 month of pregnancy and 14 and 28 days 
postpartum. Similarly, Na and K levels were higher during 
pregnancy relative to post-partum period in Beetal goats. 
Moreover, Na and K concentrations were similar between 
3.5 and 4.5 months of pregnancy and 14 and 28 days 
postpartum. The cholesterol level had not difference in 
any group (Table 1; P>0.05).  

Table 1: During pregnancy and puerperium period 
cholesterol level and serum minerals profile 

 

Parameters Group A Group B Group C Group D 

Cholesterol 
(mg/dl) 

79.5 ± 3.2 a 85.1 ± 3.8 b 80.7 ± 3.9 b 71.5 ± 2.5 a 

Sodium 
(mmol/L) 

157.9 ± 1.9a 162.5 ± 2.7a 134.7 ± 5.9b 137.9 ± 4.9b 

Potassium 
(mmol/L) 

3.2 ± 0.2a 3.9 ± 0.3a 2.9 ± 0.3b 3.2 ± 0.1b 

Phosphorus 
(mg/dl) 

6.6 ± 0.4a 6.6 ± 0.3a 4.6 ± 0.3b 5.2 ± 0.4b 

Calcium 
(mg/dl) 

7.5 ± 0.1 7.5 ± 0.1 7.3 ± 0.2 7 ± 0.1 

Magnesium 
(mg/dl) 

2 ± 0.1a 1.9 ± 0.1ab 1.7 ± 0b 1.8 ± 0ab 

ab values within same row with different superscripts are 
statistically different (P≤0.05). 
 
DISCUSSION 

The present study characterizes the changes in serum 
minerals and cholesterol profiles during different stages of 
gestation and postpartum period in Beetal goats. It is well 
known that marked biochemical changes take place 
during the late gestation, parturition and postpartum 
period (Azab et al. 1999). These changes are imperative 
to fulfill the nutritional demands of growing fetus and to 
regulate the lactation requirement of the female 
(Krajnicakova et al. 2003; Ghaffar et al. 2018). The current 
results indicated that Na levels were high during gestation 
as compared to postpartum period. This observation was 
similar to another study in which concentration of Sodium 
was lower during pregnancy while higher during post-
partum period as (137.73±5.23 mmol/L vs. 154.06±8.64 
mmol/L) in Baladi goats by Azab et al. (1999). 
Furthermore, a slight enhancement of Sodium 
concentration in serum Na concentration was seen at 28th  
day post parturition than the 14th day post parturition 
(Table 1; P>0.05). This is probably due to high demand for 
the regulation of lactation and milking (Krajnicakova et al. 
2003). 

As similar to Na, serum K concentration has been 
shown to increase during pregnancy relative to the 
postpartum period in Beetal goats. The results of our 
current work were in line with the results of Abatabaei 
(2012), who concluded from his study that Potassium 
concentration of serum enhanced with the time of 
pregnancy. This observation was further supported by 
Pasha et al. (2012), who found lower level of K during 
different physiological stages of lactating animals. This low 
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level of potassium may be due to toxemia toxicity or low 
intake of potassium (Rook, 2000; Van Saun, 2000).     

The findings of Calcium in this study were nearly 
according to previous results for Saudi Ardy goats where 
Calcium concentration was 10.68±1.43 mg/dl 28th day of 
post-partum by Amer et al. (1999). In West African dwarf 
goats a quite increased Mean concentration of Calcium 
16.02±1.10mg/dl and ranged from 11.01- 27.07 mg/dl 
were noted by  Daramola et al. (2005). Same results in 
Kilis does were observed where concentration of Calcium 
was higher 11.00±1.11 mg/dl during pregnancy than the 
post-partum period as 6.51±0.24 mg/dl. This is due to 
facts that high calcium and phosphorus nutritional demand 
during pregnancy for fetal development and colostrum.  

The level of Mg was reduced at 14th days of gestation 
in the present study. In Shami goats of Egypt, high mean 
concentration of Magnesium as 4.3 and 3.928 mg/dl were 
reported by Donia et al. (2014). He further concluded that 
this decrease with advancement of pregnancy and in post-
partum period is due to its high demand for the growth of 
fetus and production of milk. In sheep, lower mean 
concentration of Magnesium was reported during 
pregnancy at 100 day as 1.05±0.089 mmol/L and 150th 
day as 1.01±0.076 mmol, Yildiz et al. (2005). Sheep 
feeding on high concentration of potassium in feed have 
lower magnesium absorption throughout the 
gastrointestinal tract (Newton et al. 1972 and Dalley et al. 
1997). Experiments performed in cannulated cattle and 
sheep have proved that with increase of Potassium intake 
results in reduced absorption of (Greene et al. 1983a; b). 

The data for Phosphorus in the current work are 
closely related to previous work in which concentration of 
phosphorus at calving day was 8.86±2.14 mg/dl and sharp 
decline was observed at next day (Amer et al. 1999). This 
difference is may be because of phosphorous biochemical 
role during lactating period. They indicated that this might 
be due to the association of phosphorus in milk and serum 
and milk phosphorous have strong effect on blood 
Phosphorus level. 

Cholesterol functions as precursor of steroid 
hormones, storage of energy and regulators of 
inflammation. In the present study, higher serum 
cholesterol concentration was observed in group B at 4 
and half months of the pregnancy. Concentration of 
cholesterol in serum was decreased at 28th day after 
parturition. However, the decrease was non-significant. In 
early lactation decreased cholesterol concentration is in 
consistent to negative energy balance and an increased 
energy needs that result in reduced esterification during 
early lactation (Manat et al. 2016). Low cholesterol 
concentrations are related to protein and dietary energy 
levels. 

CONCLUSION 
On the basis of the research and reference data, a 
conclusion can be drawn that these values would be 
helpful to provide the minerals supplements during the 

pregnancy and post-partum period. Moreover, the level of 
these minerals may be correlated with reproductive 
problems of pre and post parturient phases. 
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