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Plasma gonadal steroid (estradiol-17f, progesterone in females and testosterone in
males) levels were estimated in Gir and Jaffarabadi breeds at different ages.
Estradiol-17p levels at 36 m age were significantly (P<0.05) higher than that at 3
and 6 m age but were non-significantly higher than that at 24 m age. Progesterone
levels at 36 m of age were significantly (P<0.05) higher than that at lower ages
upto 24 m, indicating that the animals reached maturity between 24 and 36 m age.
No significant variation was found in the plasma testosterone levels upto 12 m

Introduction

Steroid hormones play an important role in
the growth and have a wide range of
physiological functions in an animal.
Estrogens (non-specific group name for 17-
beta estradiol and its metabolites — estriol and
estrone) arise mainly from ovary, testis, feto-
placental unit and adrenal cortex and may also
arise  from peripheral metabolism of
androgens to estrogens occurring in non-
glandular tissue such as adipose tissue,
muscle and  brain  (Pineda, 2003).
Progesterone is a cyclic hormone synthesised

in the corpus luteum, placenta and adrenal
cortex (small amount). It dominates during
the luteal phase of the estrous cycle and is in
pregnant animals it maintains the pregnancy
up to the full term or complete development
of fetus inside the mother by maintaining its
threshold value in blood, which is secreted
from corpus luteum in early stage and
placenta in later stage. Testosterone (one of
the principal androgen) is secreted from the
Leydig cells and is chemically 17  — hydroxy
— 4 —androsten — 3 — one (Anderson, 2008). It
is responsible for the development of male
secondary characters and for the masculine
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behaviour in males. Research work has
mainly been oriented around the steroid
gonadal levels after maturity and during
different physiological stages in animals.
However, the study on level of gonadal
steroid hormones before the animal attains
maturity is very meagre. Hence, the present
study was planned to detect the gonadal
steroid hormone levels in Gir females and
males till the age they reached maturity.

Materials and Methods

Gir cattle (female and male) of various ages
maintained under standard feeding and
managemental conditions followed at the
Cattle Breeding Farm, Junagadh Agricultural
University, Junagadh, Gujarat were used in
the present study. The project was approved
by the Institutional Animal Ethics Committee
(IAEC). Blood (2 ml, n=8 at each age) was
collected aseptically, between 0600 hrs to
0800 hrs of the day, through the jugular vein
in lithium heparin vacuettes from Gir and
Jaffarabadi females at 3, 6, 12, 24 and 36 m
age and from Gir and Jaffarabadi males at
1wk, 1, 3, 6 and 12m age and also in adult
breeding Bulls and castrated males. Clear
plasma was separated and stored in vials at -
20 °C till analyses. The samples were
analysed at the Reproductive Biology
Research Unit, College of Veterinary Science
& A.H., A /A.U., Anand by RIA method using
the Kits manufactured by Immunotech,
Beckman Coulter, Czech Republic. The data
obtained were subjected to statistical analyses
by using the completely randomised design
(CRD) as described by Snedecor and Cochran
(1990)

Results and Discussion

The Mean = S.E. levels at different ages of
plasma estradiol — 178 (pg/ml), progesterone
(ng/ml) (3 m to 36 m) are presented in Table
1 and plasma testosterone (ng/ml) (1 wk to 12

m) are presented in Table 2.
Plasma estradiol -17p (pg/ml)
GIR

Plasma estradiol — 178 (pg/ml) levels varied
from 6.03 £ 0.14 (3 m age) to 16.49 + 7.11
(36 m age) at different ages in Gir females.
The levels increased from 3 m age to 36 m
age. The value at 36 m age was significantly
(P < 0.05) higher than that at 3 m and 6 m
age.

Jaffarabadi

Plasma estradiol — 17 B (pg/ml) exhibited a
range from 2.35 £ 0.44 (3 m age) to 5.06 +
0.67 (36 m age) across all ages in Jaffarabadi
females. A progressive increase was found in
the values of estradiol-17  from 3 m age to
36 m age, with the levels at 36 m being
significantly (P < 0.05) higher than that at 3 m
age.

Between Gir and Jaffarabadi

Plasma estradiol — 17 B (pg/ml) levels were
lower at all ages studied in Jaffarabadi
buffaloes as compared to Gir cows. The levels
were significantly (P < 0.05) lower at 3, 6, 12
and 24 m age in Jaffarabadi buffaloes as
compared to Gir cows.

Age had a significant (P < 0.05) effect on the
plasma estradiol — 17 B levels in Gir cows and
Jaffarabadi buffaloes. Significantly (P < 0.05)
lower values were observed in neonates,
which progressively increased as the animal
grew older. The range obtained in our study
was in line with that reported by Sarvaiya and
Pathak (1992) in Surti buffaloes and Sharma
et al, (1999) in cyclic buffalo heifers.
Estrogen promotes ductal growth in the
mammary gland (Thompson, 2005). The
increasing value of plasma estradiol — 17 B as
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the cow and buffalo grew older could be an
indicator of the development of the gonads
(ovaries) and the attainment of puberty and
maturity in them. Plasma estradiol — 17 f
levels are dependent on the stage of oestrous
cycle in which the animal is, after it attains
puberty. Significantly (P < 0.05) lower levels
of plasma estradiol — 17 B in Jaffarabadi
buffaloes as compared to Gir cows at all ages
could be a pointer toward the late puberty and
maturity attained by these species.

Plasma progesterone (ng/ml)
GIR

Plasma progesterone (ng/ml) at different ages
and physiological stages varied from 0.21 +
0.01 (3 m age) to 2.15 = 0.50 (36 m age) in
Gir females. The levels increased
progressively from 3 m age to 36 m age with
the values at 36 m age being significantly (P <
0.05) higher than that of the preceding ages.

Jaffarabadi

Plasma progesterone (ng/ml) exhibited a
range from 0.11 + 0.001 (3 m age) to 2.65 +
0.94 (non-lactating pregnant) across all ages
and physiological stages in Jaffarabadi
females. As age advanced, the plasma
progesterone levels increased with the
concentration at 36 m age being significantly
(P < 0.05) higher than that noted at 3, 6, 12
and 24 m age.

Between Gir and Jaffarabadi

No significant difference was noted in the
plasma  progesterone  concentration  at
different ages studied between Jaffarabadi
buffaloes and Gir cows.

Significant (P < 0.05) effect of age was seen
in plasma progesterone levels in Gir cows and
Jaffarabadi buffaloes and the observed range

of values were in line with the findings of
Baruah (1997) in crossbred cows, Kumar et
al.,, (2009b) in Sahiwal cows, Sarvaiya and
Pathak (1992) in Surti buffaloes and Bansal et
al., (2004) in Murrah buffaloes.

The higher levels at 36 m age indicates the
presence of functional corpus luteum and that
the animals have attained reproductive
cyclicity. Though the progesterone levels are
dependent on the estrous cyclic stage of the
animal as demonstrated in cows by Baruah
(1997), Kumar et al., (2009a) and in buffaloes
by Sanwal et al., (1980), Sarvaiya and Pathak
(1992) and Sharma et al., (1999), we could
presume that in our study the animals reached
puberty between two and three years of age.

The animals in the present study may be on
different days of estrous cycle and hence may
account for variation in progesterone levels.
Larson (1985) observed that estrogen and
progesterone are involved as mitogenic and
morphogenic agents responsible for early
alveolar and lobular development.

Plasma testosterone (ng/ml)
Gir

In Gir males the range of plasma testosterone
(ng/ml) was recorded to vary from 0.093 +
0.016 (1 m age) to 2.350 + 0.362 (bulls) at
different ages and physiological stages
studied. The concentration was below
detectable level at 1 week age.

The values progressively increased as age
increased. However, no significant difference
was found in the levels from 1 m age to 12 m
age. Plasma testosterone concentration in
bulls was significantly (P < 0.05) higher than
that observed at different ages studied and
also from that in castrated males.
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Table.1 Plasma estradiol 17 - B (pg/ml) and Progesterone (ng/ml) levels at different ages in Gir cows and Jaffarabadi buffaloes

(Mean £ S.E.)
Hormone Age Months
Animal 3 6 12 24 36
Estrogen G 603"  7.03% 11.13° 1026%" 16.49°
+0.14 +1.61 +2.64 +1.94 +7.11
J 2350 278" 3257 409" 506"
+0.44 +0.09 +0.59 +0.54 +0.67
Progesterone G 021%  022*  024®  027* 215°
+0.01 +0.08 +0.07 +0.05 +0.50
J 011%  019% 0290°  030% 265"
+0.001 £0.04 + 0.06 +0.07 +0.94
Superscripts: a—e: between different ages. t — u: between Gir cows and Jaffarabadi buffaloes

Table.2 Plasma testosterone (ng/ml) levels at different ages and physiological stages in Gir and Jaffarabadi males (Mean = S.E.)

Hormone Age WKk Months Bulls Castrate
Animal d
1 1 3 6 12
Testosterone G BDL = 0093% 0132%  0295% 0323% 235"  0016%
+0.016 +0.054 +0.061 +0.031 +0.362 +0.003
J BDL BDL BDL BDL BDL 1.308° -
+ 0.806

Superscripts: a — e : between different ages; o — p: between Gir bulls and Gir castrated males; r — s: between Gir bulls and Jaffarabadi bulls
Note: * Means having the same superscript do not differ significantly from each other (P < 0.05).

*n=8

Key: G — Gir; J — Jaffarabadi; BDL — Below Detectable levels
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Jaffarabadi

The value noted for plasma testosterone
(ng/ml) was 1.308 = 0.806 in bulls of
Jaffarabadi species. Plasma testosterone
concentration was below detectable level at 1
wk, 1, 3, 6 and 12 m age in Jaffarabadi males.

Between Gir and Jaffarabadi

Plasma testosterone (ng/ml) concentration in
Gir bulls was noted to be significantly (P <
0.05) higher than that in Jaffarabadi bulls.

The low but progressive increase in plasma
testosterone levels in Gir males as age
advanced could be indicative of the gonadal
(testis) development with the advancement in
age. The finding in our study of the
concentration being below detectable level in
Jaffarabadi males upto 12 m age was
supported by the report of Filho et al., (1996)
who opined that the association between low
serum testosterone concentration and the
histological findings in Murrah X Jaffarabadi
males indicate delayed sexual development
and shows that these animals were not
sexually mature till 24 months of age.
Maturation of bull testis is accompanied by a
considerable increase in the production of
testosterone and a smaller increase in the
production of androstenedione (Lindner,
1961). Below detectable level of plasma
testosterone at young age in Jaffarabadi males
could also indicate delayed conversion of
androstenedione to testosterone. The levels of
testosterone obtained in our study in Gir bulls
are lower than that reported by Sharma et al.,
(1986) in Brown Swiss cross and Dhami et
al., (2003) in Gir bulls. Plasma testosterone
levels in Jaffarabadi bulls estimated in our
study is in line with that reported in winter
seasons by Barnabe et al, (1995) in
Jaffarabadi cross and Malfati et al., (2006) in
Italian buffaloes. Circadian rhythm affects
testosterone concentration with a higher level

seen in morning hours as compared to
evening hours (Eiler, 2005). In our study also
the blood collection was done around 0700
hours of the day during the winter month of
December, 2011. The levels were higher than
those reported by Dhami et al., (2003) in
Jaffarabadi bulls and Sajjad et al., (2007) in
Nili-Ravi bulls. The significantly (P < 0.05)
high values noted in Gir bulls in our study
over that of Jaffarabadi bulls was in line with
the findings of Shelke and Dhami (2001 and
2002) but they reported that the levels in Gir
bulls were 10 to 15 times higher than that in
Jaffarabadi bulls, which is not in agreement
with our findings. In our study, the
comparatively lower levels of thyroid
hormones (Ts and T,) along with the
testosterone concentration which were below
detectable levels from 1 wk to 12 m age in
Jaffarabadi males as compared to Gir males is
a pointer towards the slow growth and
delayed sexual maturity in Jaffarabadi males.
The variation in plasma testosterone levels
depends upon the age, breed, species,
nutrition and time of blood collection.

Summary

Significantly higher levels of plasma estradiol
(pg/ml) levels at 36 m age over that at 3 and 6
m age and plasma progesterone (ng/ml) levels
at 36 m age over that from 3 m to 24 m age
indicate that Gir cows attained maturity
between 24 m to 36 m age. Low plasma
testosterone levels at 12 m age indicate that
Gir males had not attained maturity at this
age.
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