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Introduction 
 

Kidding is one of the major event in the life 

of breeding goats and any difficulty will cause 

stress to dam. Dystocia due to incomplete 

cervical dilatation is a common cause of 

stressor to the animals (Noakes et al., 2001), 

which may constitute up to 23.7% (Braun 

1997).During the last week, maternal cortisol 

start increasing and reach to its peak until the 

process of kidding completes (Adams and 

Wagner 1970). Some studies supported that 

the stress is associated with elevated maternal 

cortisol level in dystocia affected goats and 

heifers with achievement of a peak at the time 

of delivery (Hydbring et al., 1999). 

Incomplete cervical dilatation may occur due 

to various factors and lead to the cause of 

dystocia. The serum inorganic phosphorus 

levels in non-pregnant goats and 3-5 months’ 
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The aim of this study was to evaluate the stress and some mineral levels in goats 

affected with incomplete cervical dilatation. Serum cortisol, calcium and 

phosphorus concentrations were estimated in incomplete cervical dilatation (n = 6) 

and normal delivered cases (n = 6). The serum cortisol concentration was 

significantly higher 179.17 ±8.57 nmol/L (P<0.05) and 

54.17±3.70nmol/L(P<0.05) in incomplete cervical dilatation and normal cases. 

There was no significant difference in the concentrations of calcium and 

phosphorus in incomplete cervical dilatation group i. e. 8.74±0.54mg/dL(P<0.05) 

and 6.16±0.48 mg/dL (P<0.05) and in normally delivered goats 9.53±0.5 

mg/dL(P<0.05) and 6.60±0.54 mg/dL (P<0.05). These results have shown that the 

stress caused by incomplete cervical dilatation was higher and a non-significant 

difference was in the calcium and phosphorus levels. 
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pregnant goats(Kamel, 1988). Eight healthy 

Baladi female goats were studied to estimate 

the changes in biochemical parameters during 

different physiological stages (Azaband 

Maksoud 1999). Maternal plasma cortisol was 

studied by (Strott et al., 1974) in six sheep (2 

twin and 4 single pregnancies) and found a 

30-fold increment in the cortisol level. Plasma 

cortisol concentrations were higher in goats 

within 30 min of the starting of transport 

(Nweet al. 1996). Blood serum Cortisol level 

concentration increases in case of trauma 

likewise during the surgical treatments, which 

reflects as a sign of physiological stress (Fox 

et al., 1994).  

 

According to many authors, plasma Cortisol 

levels increases just before the time and 

during delivery (Varonesi et al., 1978, Baan 

et al., 2008). Fetus is the source of Cortisol 

and at the time of parturition the foetal 

adrenals produces large amount of Cortisol, 

which may be one of the reason to begin the 

parturition process (Liggins et al., 1977).  

 

Cervical dilatation is a complex process 

although there are several studies on the 

cortisol and biochemical in the normal and 

dystocia affected animals, but limited studies 

are on these parameters in goats. Therefore, in 

the present study, we planned to study serum 

cortisol, calcium and phosphorus levels in the 

serum of goats. 

 

Materials and Methods 

 

These experiments carried out at Teaching 

Veterinary Clinical Complex, Nagpur and 

situated at 21.1458° N, 79.0882° E and 

altitude of 311 meters /1020 feet from mean 

sea level.  During the study, the animals were 

handled, cared, sampled and given treatments 

without causing them unnecessary pain and 

approved by the University Committee under 

the board of studies meeting number 

BoS/01/2019. For estimating serum cortisol, 

calcium and phosphorus six goats selected 

from affected group and six goats were 

included which had normal kidding.  

 

The blood samples collected at the 

presentation of animals from the jugular vein 

after proper cleaning with the scrubbing 

alcohol in 4 ml clot activator vials. The 

samples allowed standing for 1 hour at room 

temperature to allow proper clotting.  

 

Then the samples centrifuged at 3000 rpm for 

10 minutes and Serum transferred to 2 ml 

properly labeled Eppendorf tube and stored at 

-20°C until biochemical and hormonal 

analysis. Estimation of serum calcium levels 

and serum phosphorus was performed with 

semi-automated biochemical analyzer (Seac 

STAR-21, Rapid Diagnostics Pvt. Ltd. Model 

no. S/N 322437) at laboratory of Teaching 

Veterinary Clinical Complex, Nagpur.  

 

Serum Cortisol was estimated with 

commercial ELISA kits in total 12 goats (6 

with incomplete cervical dilatation & 6 with 

normal kidding) at the time of presentation 

before the administration of any treatment. 

The values of serum cortisol, calcium and 

phosphorus expressed as the mean ± SE, One-

way ANOVA and P values< 0.05 considered 

as statistically significant. 

 

Results and Discussion 

 

(Table 1.) Shows the values of the mean 

calcium concentration at the time of 

presentation of case and before the 

administration of any treatment was 8.74 ± 

0.54, and 9.53 ± 0.51 mg/dl in Group I and II 

respectively. Values of the mean phosphorus 

concentration at the time of presentation of 

case and before the administration of any 

treatment were 6.16 ± 0.48 and 6.6 ± 0.54 

mg/dl in Group I and II respectively. The 

present findings are in accordance with the 

(Ismail et al., 2008) who also reported values 
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of mean calcium to be 8.5 mg/dl and ranged 

between 5.0-17.0 mg/dl. (Varshneyet al. 

2018) studied the serum biochemical in the 

goats and found that normal values of 

Calcium (mg/dl) as 8.53±0.15 and 

Phosphorus (mg/dL) as 5.06±0.21, which are 

in agreement with the present findings. 

Different findings of serum inorganic 

phosphorus levels were found to be 5.77 

mg/dl in non-pregnant goats, and 5.35 mg/dl 

by 3-5 months of pregnancy 

(Kamel1988)andare little higher than the 

present findings.(Affan et al., 2018) found 

that the levels of Calcium (mmol/L) in normal 

healthy pregnant goats to 2.24±0.07and in 

pregnancy toxemic to be 1.83±0.06 

respectively and Cortisol level to be about 

17.64±2.84and 108.61±10.57ng/dl. 

 

(Tajik et al., 2016) studied 10 pure Raini 

goats Cortisol levels about 31.66 ± 2.71g/dl. 

Blood biochemical and hormonal profile of 

14 Surti goats and found that cortisol level 

was higher 3.62±0.13 in singlet and 3.34±0.12 

in double kids (Gamit et al., 2019). In all 

goats, all values of serum calcium as well as 

phosphorus were in normal reference range. 

While slight higher levels of mean serum 

calcium and phosphorus found in the control 

group of normally parturated. Mean Cortisol 

concentration level in six goats diagnosed 

with incomplete cervical dilatation as 179.17 

± 8.57 nmol/l which was significantly higher 

(p<0.05) than that of normally delivered goats 

i.e. 54.17 ± 3.70 nmol/l (Table 2). The 

cortisol levels found to be significant at 5 % 

level. The current findings are in accordance 

with (Strott et al., 1974) who conducted the 

experimental studies on the plasma Cortisol in 

six sheep and reported that on the day of 

delivery, the maternal Cortisol level was 

about 70 ng/ml. Similar findings were also 

reported after performing research on the 

studies of Cortisol levels in goats and reported 

observations were as in between the range of 

250-300 nmol/l (Hydbring et al., 1999).  

 

Table.1 Serum Concentrations of Calcium and Phosphorous (Mean ± SE) 

 

No of Group Calcium(mg/dl) Phosphorus (mg/dl) 

Group I 8.74 ± 0.54 6.16 ± 0.48 

Group II 9.53 ±  0.51 6.60 ± 0.54 

 

Table.2 Serum concentrations of Cortisol in goats (n=12)(Mean ± SE) 

 

Status of Dam Total goats Cortisol (nmol/l) Range 

Incomplete cervical 

dilatation 

6 179.17
a
 ± 8.57 146-210 

Normally delivered 6 54.17
b
 ± 3.70 43-67 

a, b, refer to the significant difference in between rows at 5% level 
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In contrary with the present findings (Khan 

and Ludri2002) after conducting a research on 

ten crossbred goats reported plasma 

concentration of Cortisol as 13.48 and 28.34 

ng/ml in two groups of single and double 

fetus respectively on the day of delivery. 

(Sarkar et al., 2007) also submitted dissimilar 

results of Cortisol from 10 pregnant yaks as 

26.65±5.28 ng/ml on the day of parturition. 

(Suganya and Gomathy 2009) also observed 

lower findings of Cortisol levels in serum as 

2.94±0.1 µg/dl on the day of kidding. Almost 

three times, increase in the Cortisol levels 

found in the incomplete cervical dilatation as 

compared to the normally delivered goats. 

 

In summary, parturition is a very complex 

phenomenon and controlled by various 

factors. Sometimes delay in this process cause 

rise in maternal stress. There is no direct 

relation found in deficiency of serum calcium 

and phosphorus on comparison between 

incomplete dilation and normal and normally 

delivered goats. The levels of cortisol in the 

dystocia-affected goats were significantly 

higher and depict the stress to the animals. 

There is still a paucity of research on this 

topic. Thus, it appears that providing 

assistance during a difficult birth can help in 

reduction of the stress caused to the dam and 

improving the condition after delivery and 

preserving the future fertility of the animal. 
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