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The objective of this study was to delineate the changes in plasma progesterone, estradiol,

T3, T4, insulin and cortisol concentrations during late pregnancy and parturition in Black

Bengal goats. Blood samples were collected on days 118, 125, 132, 139, 146 of pregnancy and

on the day of kidding. Plasma progesterone concentration declined abruptly from day 146th

of pregnancy to basal level on the day of kidding whereas plasma estradiol concentrations

rose from day 139th of pregnancy to the day of kidding. Peripheral plasma insulin

concentrations rose from day 118th of pregnancy to maximum concentrations on day 132th

of pregnancy which deaeased (P<0.05) abruptly on the day of kidding. Plasma cortisol

concentration declined from day 118th of pregnancy to day 146th of pregnancy which further

increased on the day of kidding. Plasma T3 and T4 concentrations declined from day 139th

of pregnancy to the lowest levels on the day of kidding. The results of this study indicate that

plasma hormone levels change during late pregnancy and parturition in Black Bengal goat.

Goat, the poor man`s cow as a domestic animal with its predominant hometract in South

East Asia have found great acceptance in the rural economy of Asia and is an indispensable

source of employment to the marginal and landless farmers. Goat has evoked interest as an

animal for meeting the growing demands of meat, milk, industrial raw products such as skin,

fiber and manure. Studying the fundamental endocrine involvement during late pregnancy

is essential for understanding of the regulatory mechanisms accompanying maintenance of

pregnancy and fetal development. During early pregnancy, the growing embryo depends on

uterine environment for survival and growth as the uterine environment undergoes continual

modifications to cope with the needs of embryo. The survivality of embryo during early

embryonic life is mostly dependent on the efficiency with which the maternal recognition

of pregnancy (MRP) is established. Maternal recognition of pregnancy results from signaling

between the trophoblast of conceptus and the maternal system. These signals ensure

maintenance of structural and functional integrity of corpus luteum (CL). The CL produce

progesterone which is required to stimulate and maintain endometerial function that are

permissive for early embryonic development, implantation, placentation and successful fetal

and placental development. Various hormones viz., T3, T4, and insulin play crucial roles in

partitioning of nutrients during pregnancy and lactation. The endocrine changes during late

pregnancy and parturition have been reported in various species (Soliman et al., 1963;

Adams and Wagner, 1970; Wagner and Oxenrider, 1971; Thorburn et al., 1972; Bedford et
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al., 1972; Smith et al., 1973; Molokwu and Wagner, 1973; Chamley et al., 1973; Molokwu

and Wagner, 1973; Thompson and Wagner, 1974; Fairclough et al., 1975; Hunter et al., 1977;

First and Bosc, 1979). Understanding the hormonal changes will furnish a background for

ovarian and placental function during pregnancy and parturition. The objective of the study

is to characterize the changes in plasma progesterone, estradiol, cortisol, triiodothyronine,

thyroxin and insulin during late pregnancy and parturition in Black Bengal goats, in relation

to its fertility, prolificacy, superior meat and skin quality.

MATERIAL AND METHODS

Experimental animals and blood sampling

Five cycling Black Bengal goats (aged between 3 and 5 years) were used in the present

study. All the animals were maintained using standard farm practices at the goat herd of

Physiology and Climatology division, Indian Veterinary Research Institute at Izatnagar. The

animals selected for the study were free from any anatomical, physiological, or infectious

disorders and were mated. The pregnant goats were housed in goat pen with a brick floor

and fed on a diet of green fodder and concentrate mixture. Blood samples were collected

once daily from all the goats in heparinised tubes through jugular venipuncture prior to

feeding. The blood samples were collected at 7-day intervals during late pregnancy viz.,

between day 118 of pregnancy and day of parturition. Plasma was separated by centrifugation

at 3000 rpm for 30 min at 40C and stored frozen at -200C until assay of hormones.

Hormonal assay

The levels of insulin, cortisol, T3, T4, progesterone and estradiol were quantified by the

RIA kits procured from Immunetech, France. The sensitivity as well as inter- and intra-assay

variations of the hormones are shown in the Table 1.
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Table 1.  Sensitivity and coefficients of variation of various hormones

Hormones Sensitivity Inter-assay

coefficient of

variation (%)

Intra-assay

coefficient of

variation (%)

Insulin 0.5 IU/ml 3.4 4.3

Cortisol 10 nmol/L 9.2 5.8

T3 0.1 nmol/L 8.6 3.3

T4 9.5 nmol/L 8.6 6.2

Progesterone 0.08 ng/ml 9.0 5.8

Estradiol 4.5 pg/ml 11.2 12.1

Statistical analysis

The data were expressed as the mean ±standard error of mean (S.E.M). Data were

analyzed by repeated measures one way ANOVA using GraphPad Prism 5 (Graph Pad

Software Inc., San Diego, CA, USA). Differences between mean values were considered

significant when the probability values were < 0.05.



58 Vol. LXX, No. 2

ENDOCRINE CHANGES DURING LATE PREGNANCY AND PARTURITION IN BLACK BENGAL GOATS

RESULTS

Plasma steroid hormone profiles

The concentrations of progesterone and estradiol from day 118th to 153th of pregnancy

are presented in Figures 1-2. Plasma progesterone concentration was 4.68±0.16 ng/ml on

118th of pregnancy which then declined to 3.82±0.09 ng/ml on day 146th of pregnancy, failing

abruptly (P<0.05) to 0.09±0.02 ng/ml on the day of kidding. Peripheral plasma estradiol

concentrations decreased from 39.75±4.30 pg/ml on day 118th of pregnancy to 28.43±3.98

pg/ml on day 139th of pregnancy and then rose to 50.03±10.13 pg/ml on the day of kidding.

Plasma insulin and cortisol profiles

  The concentrations of insulin and cortisol from day 118th of pregnancy to day of

kidding are presented in Figures 3-4. Peripheral plasma insulin concentration rose from

33.76±7.34 μIU/ml from day 118th of pregnancy to a maximum concentrations of 51.21±5.45

?IU/ml on μ132th of pregnancy which then fall (P<0.05) abruptly to 17.79±1.22 μIU/ml on the

day of kidding. Plasma cortisol concentration was 57.39±9.87 nmol/L on day 118th of

pregnancy which then declined (P<0.05) to a lowest level of 28.13±9.57 nmol/L on day 146th

of pregnancy which further increased to 48.04±6.65 nmol/L on the day of kidding.

Plasma T
3
 and T

4
 profiles

Peripheral plasma concentrations of T3 ranged from 1.29±0.14 to 2.28±0.36 nmol/L and

that of T
4
 varied from 39.68±5.20 to 87.19±6.52 nmol/L throughout the experimental period

(Figures 5-6). Plasma concentrations of T
3
 decreased from 2.23±0.39 nmol/L on day 118th

of pregnancy to 1.29±0.14 on day 132th which thereafter increased to 2.28±0.36 nmol/L on

day 139th pregnancy. The concentrations declined to 1.49±0.20 nmol/L on the day of kidding.

The concentrations of T
4
 was 83.47±10.27 nmol/L on day 118th of pregnancy and declined

to 72.59±1.84 nmol/L on day 132th pregnancy. The concentrations then suddenly increased

to 87.19±6.52 nmol/L on day 139th of pregnancy and reached a lowest level of 39.68±5.20

nmol/L on the day of kidding.

DISCUSSION

Understanding the endocrine changes during late pregnancy and parturition serves a

marker for ovarian and placental function during gestation. In this study, we have investigated

the changes in plasma progesterone, estradiol, T
3
, T

4
, insulin and cortisol concentrations

during late pregnancy and parturition in Black Bengal goats. Peripheral plasma progesterone

concentrations decreased from day 146th of pregnancy to base level on the day of kidding.

This agrees with earlier reports on cow (Fairclough et al., 1975; Hunter et al., 1977), ewe

(Chamley et al., 1973; Thompson and Wagner, 1974; Alwan et al., 2010), goat (Khan and

Ludri, 2002; Mondal et al., 2007b) and pig (Molokwu and Wagner, 1973; Robertson and

King, 1974) wherein plasma progesterone concentrations suddenly declined before kidding

indicating its essential role in parturition in Black Bengal goat. Plasma estradiol concentrations

have been found to increase from day 139th of pregnancy to the day of kidding which are

in agreement with earlier reports in cow (Stabenfeldt et al., 1970; Hoffman et al., 1979), ewe

(Bedford et al., 1972; Thompson, 1973), goat (Kandiel et al., 2010; Adam and Wagner, 1970;
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Bloom and Lyngst, 1971; Emanuel et al., 1986; Mondal et al., 2006a) and pig (Wagner and

Oxenrider, 1971; Guthrie et al., 1972; Molokwu and Wagner, 1973). In the present study,

circulating insulin concentrations rose from day 118th of pregnancy to day 132th of pregnancy

and then fall abruptly on the day of kidding in order to mobilize  nutrients from depot fat

for milk synthesis (Khan and Ludri, 2002; Mondal et al., 2007). The decrease in insulin levels

during late pregnancy may be attributed to sharp increase in NEFA concentrations and

decrease in glucose concentrations. Suganya and Gomathi (2009) observed that the insulin

level was decreased by day 15 prepartum and reached a lowest concentration on the day

of kidding. The level remained lower till day 10 of postpartum, which increased on day 15

postpartum. The fall in insulin level is associated with a concomitant decrease in the insulin

receptors of the adipocytes which is responsible for fat mobilization during late pregnancy.

During the postpartum period hypoinsulinemia is attributed to the continued mobilization

during lactation as insulin is being removed by the mammary gland (Williamson, 1980).

In the present study, plasma cortisol levels declined from day 118th of pregnancy to day

146th of pregnancy which further increased on the day of kidding. Our results are also in

agreement with earlier studies in cow (Adams and Wagner, 1970; Smith et al., 1973), ewe

(Thompson, 1973; Thompson and Wagner, 1974), goat (Suganya and Gomathi, 2009) and pig

(Ash and Heap, 1975; First and Bosc, 1979). Suganya and Gomathi (2009) observed that the

concentration of cortisol increased prior to kidding due to stress and reached the maximum

concentration on the day of kidding. Thereafter the level was significantly decreased till day

15 postpartum. The secretion of ACTH from foetus increased during last stage of parturition

which increased the concentrations of cortisol by stimulating the rapid growth of foetal

adrenals. Plasma T
3
 and T

4
 concentrations have been found to decline from day 139th of

pregnancy to the lowest levels on the day of kidding due to transfer of these hormones

from placenta to the foetus. Our results agree with earlier reports in sheep (Eswari et al.,

1993; Okab et al., 1993) and goat (Mondal et al., 2006; Suganya and Gomathi, 2009). Plasma

T3 and T4 concentrations decreased during late pregnancy due to inhibitory effect of

glucocorticoid which rise before parturition whereas their increase during post-partum

period indicates the enhancement of utilization of nutrients due to stress of parturition.

Suganya and Gomathi (2009) also observed that serum T
4
 and T

3
 concentrations were

declined from 30 days prior to kidding, and lowest on the day of kidding followed by an

increase till day 15 postpartum. The findings were similar to that of Eswari et al (1993) in

sheep. This could be attributed to the inhibitory effect of glucocorticoids on TSH (Mondal

et al, 2006) whereas Blum et al (1983) related it to be a self defence mechanism to reduce

metabolic demand when catabolic functions are high. The increase in the concentrations of

thyroid hormones during the postpartum period could be due to the influence of estrogen

on the development of mammary gland (Patel et al., 1993). Novoselec et al. (2009) reported

that a lower (P<0.01) concentrations of T
3
 in the blood of lactating sheep as compared to

non-pregnant and pregnant sheep. However, opposite trend (P>0.05) was observed for the

concentration of T
4
 in the above categories. Similar results of T

3
 and T

4
 levels in sheep were

observed by Karapehlivan et al. (2007). Riis and Madsen (1985) reported that lower plasma

T
3
 and T

4
 concentrations reduced the rate of oxidation and the rate of continuous breakdown

and formation of protein and fat in mammary tissue. This will also tend to reduce the adverse
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effects of nutrient deficiency at the onset of lactation. It is concluded that high concentrations

of estradiol and cortisol as well as low concentrations of progesterone, insulin, T
3
 and T

4

prior to kidding play a vital role in initiation of parturition in Black Bengal goat.
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Figure 1: Plasma progesterone profiles during late pregnancy

Figure 2: Plasma estradiol profiles during late pregnancy

Figure 3: Plasma insulin profiles during late pregnancy
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Figure 6: Plasma T4 profiles during late pregnancy

Figure 5: Plasma T3 profiles during late pregnancy

Figure 4: Plasma cortisol profiles during late pregnancy


