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Abstract

Aim: The aim of the study was to screen Malabari does for subclinical pregnancy toxemia and to evaluate their 
glycaemic status. Materials and Methods: This study consist of 4 groups; Group I early pregnant does (n = 7), 
Group II late pregnant does with one fetus (n = 6), Group III late pregnant does with two fetuses (n = 8), and 
Group IV nonpregnant does (n = 8). The pregnancy was confirmed by 3.5 Megahertz B-mode ultrasonography. 
The concentration of beta-hydroxybutyrate (BHB) and glucose was analyzed in the blood samples. 
Results and Discussion: Significant increase in serum BHB concentration was found in Groups I and II when 
compared to control group. Group III showed highly significant increase when compared to control group. Among 
the four groups selected, late pregnant animals with two fetuses had a BHB level of 0.81 ± 0.10 mmol/l, which 
shows that those animals were in subclinical pregnancy toxemic stage. A highly significant decrease in plasma 
glucose concentration was found in Group I, Group II, and Group III; compared to controls. Hypoglycemia was 
seen in all the three groups studied. Conclusion: Hyperketonemia not only represents a disease sign but rather acts 
in a multifunctional way in promoting development of pregnancy toxemia.
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INTRODUCTION

India ranks second in the world goat population 
with 14.6% of the population. Goat farming 
is the main means of livelihood for a large 

sector of Indian population especially in rural 
areas and their contribution to Indian rural 
economy is honorable. Of the 23 native breeds 
of goats in India, goat production in Kerala is 
mainly centered on its native breed, Malabari, 
which is reputed for its high prolificacy, milk 
yield, excellent growth rate, and adaptability to 
the hot humid conditions prevalent in the state.[1] 
The breed is widely distributed in Kasargod, 
Thrissur, Kannur, and Malappuram district 
of northern Kerala and mainly concentrated 
in and around Tellicherry and, hence, is also 
popularly known as Tellicherry. Pregnancy 
toxemia is a metabolic disorder of pregnant 

does which occurs during the late gestation. This happens as 
a result of the inability of the pregnant animal to maintain 
an adequate energy balance for the fast-growing maternal-
fetal unit. The clinical analysis of individual does often show 
elevated ketone body levels in urine and blood as well as 
hypoglycemia. Hypoglycemia is not a consistent finding, 
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with up to 40% of cases having normal glucose levels and up 
to 20% having hyperglycemia.

While clinical pregnancy toxemia in ruminants is relatively 
well studied, there is a paucity of information regarding 
metabolic changes in the subclinical form of the disease, 
especially in does. So far, very little work has been done on 
subclinical pregnancy toxemia in Malabari does. Occurrence 
of this ailment is worldwide and due to the importance of goat 
in the agrarian economy of the country, this disease drives 
the researchers to explore more on its subclinical stage since 
the treatment for pregnancy toxemia is often unsuccessful. 
Detection of subclinical condition helps to take necessary 
preventive measures that can be readily achieved by 
nutritional means and is far more rewarding than treatment. 
Therefore, the current study is aimed at screening of the 
Malabari pregnant does for subclinical stage of pregnancy 
toxemia and assessment of the difference in blood glucose 
concentration.

MATERIALS AND METHODS

Experimental Animals

The study was carried out in clinically healthy Malabari does 
maintained at the University Goat and Sheep farm, College 
of Veterinary and Animal Sciences (CVAS), Mannuthy, 
Thrissur, between July and September. Investigations were 
done in four groups of Malabari does, Group I early pregnant 
does (40–60 days), Group II late pregnant does with one fetus 
(110–150 days), Group III late pregnant does with two fetuses 
(110–150 days), and Group IV nonpregnant does (sexually 
matured). The day of mating was considered as 1st day of 
pregnancy. The pregnancy was confirmed by 3.5 Megahertz 
B-mode ultrasonography. Group I consisted of seven animals, 
Group II consisted of six animals, and Group III consisted 
of eight animals. Group IV with eight animals was taken as 
control group.

Collection of Blood Samples

Blood samples were collected from all the 29 does. Blood 
was drawn between 8.30 am and 9.30 am and before morning 
feeding, by jugular venipuncture using sterile needle. 
Approximately 3 ml of blood was dispensed into a vial 
without anticoagulant, and 2 ml blood was dispensed into an 
anticoagulant (sodium fluoride) coated vacutainer. The tubes 
for serum collection were allowed to clot at room temperature 
for 1 h, and the clear sera were collected by centrifugation at 
3000 rpm for 10 min. The blood collected with anticoagulant 
was centrifuged immediately at 3000 rpm for 10 min and 
the separated plasma was used for further investigation. 
Beta-hydroxybutyrate (BHB) concentration was determined 
kinetically by enzymatic UV method, in RX Monza analyzer 
using RANBUT BHB kit. Glucose concentration was 
determined immediately after blood collection by glucose 

oxidase/peroxidase method (endpoint method) using glucose 
LS kit (Euro Diagnostic Systems Pvt., Ltd.).

RESULTS AND DISCUSSION

Ketone bodies are byproducts of excessive breakdown of 
body fat to compensate for the negative energy balance of 
the body. The serum BHB is the predominant circulating 
ketone body.[2] The elevated BHB levels inhibit the hepatic 
gluconeogenesis, and thus further increase maternal 
hypoglycemia.[3] Risk factors include multiple fetuses, poor 
quality of ingested energy, decreased dietary energy level, 
genetic factors, obesity, lack of good body condition or high 
parasite load, and lack of exercise and do carrying multiple 
pregnancies.[4]

It has been reported in literature that crossbred ewes carrying 
multiple pregnancies are much more likely to experience 
ketosis.[5] Anoushepour et al. have chosen the cutoff point of 
0.8 mmol/L serum BHB level to detect the subclinical stage 
of pregnancy toxemia, and hence in this study, the same 
cutoff point was chosen.[6] In the present study, a significant 
increase (P < 0.01) in serum BHB concentration was 
found in Groups I and II when compared with nonpregnant 
control group [Figure 1]. Group III formed of late pregnant 
does with two fetuses showed a highly significant increase 
(P < 0.01) when compared to control group. The mean 
BHB values were 0.45 ± 0.01, 0.59 ± 0.01, 0.81 ± 0.10, and 
0.29 ± 0.02 mmol/L, respectively, for Group I, Group II, 
Group III, and control group. The results of this study 
showed that Group III formed of late pregnant does with two 
fetuses, in subclinical pregnancy toxemic stage. Pregnancy 
toxemia is a multifactorial disorder of energy metabolism; 
hence, so many factors other than the plane of nutrition 
can lead to this condition. The intense genetic breeding 
for twinning can be a momentous reason and, in addition, 
sudden feed change, transportation, and weather change can 
act as a precipitating cause of pregnancy toxemia. Since 
Malabari goat breed is well adapted to the hot and humid 
weather condition prevailing in the state, the stress due to the 
climate can be excluded and this may be a rationale behind 
subclinical condition not progressing to a clinically exhibiting 

Figure 1: Concentration of beta-hydroxybutyrate (mmol/L) in 
different groups of Malabari does
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condition. From this, it was inferred that the regulatory and 
metabolic stress in late gestating does bearing twins was 
disproportionately high. Hence, further studies to assess the 
glycaemic status of animals were carried out to know more 
about the etiopathology of the disease. Ruminants appear to 
be well adapted to a carbohydrate economy based on their 
ability of gluconeogenesis.[7] During pregnancy the glucose 
demand increases, as fetal demands for glucose are high, 
and the placenta can transport glucose from maternal to fetal 
plasma.[8] When an imbalance occurs between the maternal 
ability to synthesize or absorb glucose and fetal consumption, 
hypoglycemia results. Significantly greater hypoglycemic 
responses in twin pregnancies than in singleton pregnancies 
have been reported to occur in sheep.[9] In the present 
study, a highly significant decrease (P < 0.01) in plasma 
glucose concentration was found in Group I, Group II, and 
Group III when compared with control group [Figure 2]. 
The mean values obtained for glucose were 40.04 ± 4.40, 
44.17 ± 4.46, and 46.08 ± 3.04 mg/dL for Group I, Group II, 
and Group III, respectively, and that of control group was 
62.54 ± 4.36 mg/dL. This findings were in accordance with 
Schlumbohm and Harmeyer[10] and Anoushepour et al.[6] The 
treatment for pregnancy toxemia is frequently unsuccessful, 
but detection of subclinical condition helps to take necessary 
prevention measures and that can be readily achieved by 
nutritional means and is far more rewarding than therapy.

CONCLUSION

By virtue of this present study, it is evident that 
hyperketonemia not only represents a disease sign but 
rather also acts in a multifunctional way in promoting the 
development of pregnancy toxemia. The reduced ability of 
the late gestating multiparous does to utilize ketone bodies 
seems to play a key role in the pathogenesis of this metabolic 
disorder. The treatment for pregnancy toxemia is frequently 

unsuccessful, but detection of subclinical condition helps to 
take necessary prevention measures and that can be readily 
achieved by nutritional means and is far more rewarding 
than therapy.
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