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Introduction 
 

The total sheep population in India is 65.06 

million as per the 20
th

 livestock census. India 

stands second after China whereas, Karnataka 

state stands second after Andhra Pradesh 

(undivided) in sheep population (Anon., 

2017).  

 

Growth and development are the continuous 

and dynamic processes that require integration 

of numerous factors such as plane of nutrition, 

efficiency of metabolism, hormonal levels, 

immune responses, physiological status and 

maintenance of homeostasis. The majority of 

metabolic hormonal levels in young animals 

differ from normal values of adults and they 

change as per age of the animals (Jezek et al., 

2006). The level of certain hormones can be 

used as physiological indicators of growth.  

 

The metabolism of energy in farm animals is 

controlled by important hormonal factors like 

leptin and insulin. In lambs, the correlation 

between blood leptin and insulin 

concentrations increases with the age. Insulin 

is most important anabolic hormone with 

respect to all the three major nutrients 
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The present study was conducted to determine the profile of leptin, insulin and estradiol in 

Bannur female sheep in different age groups maintained under iso-nutritional and iso-

managemental conditions at Bandur Breeding Farm, Danagur Village, Malavalli Taluk, 

Mandya District, Karnataka. A total of 24 randomly selected female sheep as per age were 

divided in to four groups comprising of six animals in each group. The groups were Group 

I (>3 to 5 months), Group II (>5 to 7 months), Group III (>7 to 9 months) and Group IV 

(>9 to 11 months) having uniform body weight in each group. The blood samples collected 

from jugular vein at 15
th

, 30
th

, 45
th

 and 60
th

 day in each group were processed to obtain the 

serum samples. Leptin, insulin and estradiol in serum levels were estimated by ELISA 

method. The levels of all the hormones increased as the age advanced and it was 

proportional to the gain in body weight. It was concluded that the differences in these 

metabolic hormonal profile during different age of growth could be due to the variation in 

metabolic activity and level of nutrition. The levels of these hormones could be used as 

physiological indicators of growth in Bannur female sheep. 
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(Dimitriadis et al., 2011). The raising 

circulating estrogen level could increase the 

sensitivity of growing bone to mechanical 

signals (Devlin and Lieberman, 2006) that 

could finally result in growth of the animal.  

 

Bannur breed of sheep is known for its tasty 

meat. Better growth and weight gain could 

help in sheep production. There is paucity of 

information on hormonal indicators of growth 

in Bannur sheep. Therefore, a study was 

designed with the aim of determining the 

levels of leptin, insulin and estradiol from 3 to 

11 months of age in Bannur female sheep. 

 

Materials and Methods 

 

The present study was conducted to determine 

the profile of leptin, insulin and estradiol 

during different stages of growth in Bannur 

female sheep maintained at Bandur Breeding 

Farm, Dhanagur Village, Malavalli Taluk, 

Mandya District, Karnataka, India. Twenty 

four female sheep randomly selected as per 

age and body weight were divided into four 

groups, viz., Group I (>3 to 5 months), Group 

II (>5 to 7 months), Group III (>7 to 9 

months) and Group IV (>9 to 11 months), 

with six animals in each group. The animals 

were maintained under standard feeding and 

managemental conditions. The blood samples 

collected from jugular vein in to the clot 

activator coated vacutainers were allowed to 

clot for 30 minutes at room temperature to 

obtain the serum samples. The samples were 

collected at fortnightly intervals for two 

months in each group, i.e., 15
th

, 30
th

, 45
th

 and 

60
th

 day. Before each blood sampling, the 

animals were individually weighed on a digital 

scale to record the body weight in kilograms. 

The serum leptin, insulin and estradiol levels 

were determined using ELISA kits.  

 

GraphPad Prism version 5.01 (2007), a 

computerized statistical software, was used to 

analyze the data. One-way ANOVA with 

Tukey's posttest was employed to know the 

differences between various groups. The 

values were expressed as Mean ± Standard 

Error and the level of significance or non-

significance was determined at P value of 

0.05. 

 

Results and Discussion 

 

The serum leptin levels were significantly 

higher in advanced age groups (Group III and 

IV) compared to younger age groups (Group I 

and II) (Table 1). The results of the present 

study were in accordance with the findings of 

Delvaud et al., (2000) in sheep, Chilliard et 

al., (2001) in ruminants, Tokuda et al., (2001) 

in sheep, Bispham et al., (2002) in sheep, 

Cestnik et al., (2004) in Jezersko-Solcava 

lambs and Antunovic et al., (2010) in sheep.  

 

They have reported that the plasma leptin 

levels are closely correlated with body 

condition score and nutritional status of the 

animal and increase in leptin concentration in 

blood plasma was correlated to the progress in 

the fattening of the lambs as the age of the 

animal advanced. 

 

In the research of Altman et al., (2004) feed 

deprivation in lambs reduced plasma leptin 

and insulin concentrations. The lowest plasma 

leptin concentration in Jezersko-Solchava 

lambs was determined at two months of age, 

followed by a significant increase till the 12
th

 

month (Cebulj-Kadunc and Cestink, 2005). 

Ban-Tokuda (2008) reported that in lambs 

leptin and insulin concentrations changed 

significantly during fattening period. 

 

The insulin levels increased as the age 

advanced indicating anabolic status during 

different stages of growth that finally could 

result in body weight gain (Table 2). The 

findings were in accordance with Erdhart et 

al., (2003) in lambs, Gatfort et al., (2004) in 

ewes, Sergio et al., (2004) in sheep, Ban-
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Tokuda et al., (2008) in lambs and Antunovic 

et al., (2010) lambs who opined that the 

increased insulin level in fattening lambs may 

be related to an increase in body weight and 

body fat accumulation. In lambs, the 

correlation between blood leptin and insulin 

concentrations increased with age. Insulin is 

most important anabolic hormone with respect 

to all the three major nutrients. Gatfort et al., 

(2004) and Snoj et al., (2014) found a gradual 

increase of insulin levels which was in parallel 

to body growth in ewes. 

 

Table.1 Mean ± SE values of serum leptin (ng/mL) levels in growing Bannur female sheep 

(n = 6) 

Groups 15
th

 day 30
th

 day 45
th

 day 60
th

 day 

Group I 1.36 ± 0.05
a
 1.54 ± 0.12

a
 1.45 ± 0.06

a
 1.63 ± 0.06

a
 

Group II 1.58 ± 0.07
b
 1.60 ± 0.13

b
 1.65 ± 0.08

a
 1.63 ± 0.10

a
 

Group III 1.80 ± 0.07
b
 1.98 ± 0.03

b
 2.19 ± 0.13

b
 2.27 ± 0.13

b
 

Group IV 2.23 ± 0.11
c
 2.25 ± 0.10

b
 2.33 ± 0.10

b
 2.35 ± 0.11

b
 

The values bearing different superscripts within a column differ significantly (P<0.05). 

 

Table.2 Mean ± SE values of serum insulin (μU/mL) levels in growing Bannur female sheep 

(n = 6) 

Groups 15
th

 day 30
th

 days 45
th

 day 60
th

 day 

Group I 08.21 ± 0.19
a
 08.70 ± 0.07

a
 09.49 ± 0.28

a
 10.09 ± 0.29

a
 

Group II 10.95 ± 0.13
b
 10.81 ± 0.09

b
 10.08 ± 0.12

b
 11.92 ± 0.42

b
 

Group III 12.64 ± 0.36
c
 12.85 ± 0.04

c
 13.16 ± 0.24

c
 13.40 ± 0.21

bc
 

Group IV 14.28 ± 0.26
d
 15.33 ± 0.67

d
 14.85 ± 0.35

d
 14.23 ± 0.52

c
 

The values bearing different superscripts within a column differ significantly (P<0.05). 

 

Table.3 Mean ± SE values of serum estradiol (pg/mL) levels in growing Bannur female sheep 

(n = 6) 

Groups 15 days 30 days 45 days 60 days 

Group I 0.57 ± 0.01
a
 0.57 ± 0.01

a
 0.57 ± 0.01

a
 0.57 ± 0.03

a
 

Group II 0.58 ± 0.07
a
 0.57 ± 0.05

a
 0.68 ± 0.03

b
 0.67 ± 0.03

a
 

Group III 0.64 ± 0.03
a
 0.72 ± 0.03

b
 0.76 ± 0.01

c
 0.74 ± 0.01

a
 

Group IV 0.78 ± 0.04
b
 0.83 ± 0.02

c
 0.82 ± 0.02

c
 1.56 ± 0.13

b
 

The values bearing different superscripts within a column differ significantly (P<0.05). 

 

In the present study, significantly higher 

serum estradiol level was observed in Group 

IV which could be due to the age approaching 

attainment of puberty (Table 3).  

 

The results were in accordance with 

Gonzalez-padilla et al., (1975) in heifer. 

Estradiol showed tiny pulses and more 

fluctuations which was an indication of sheep 

reaching pubertal stage. The length of 

prepubertal age may be affected by various 

factors such as inherent characters of different 

breeds, body weight at birth, nutrition and 

photoperiod. 

 

Similarly, a significant increase in estradiol 

17-β levels was reported by Glencross (1984) 

in heifers. There was a close relationship 

between high levels of oestradiol 17-β, early 

puberty and number of follicles in ewe lambs 

(Yue et al., 1996). Estrogen may possibly 

have a direct effect on growth hormone 
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secretion via binding to estrogen receptor-α 

due to its co-expression in growth hormone 

neurons in the medial preoptic area and 

arcuate nucleus. Estrogen may also have an 

indirect effect via reducing the insulin-like 

growth factor-1 feedback inhibition resulting 

in increased growth hormone secretion 

(Tilahun et al., 2016). 

 

It was concluded that the age influenced 

leptin, insulin and estradiol concentration in 

the growing female Bannur sheep and the 

findings could be used as metabolic indicators 

of growth. 

 

References 

 

Abdel-Fattah, M.., Hashem, A.L.S., Shaker, 

Y.M., Ellamei A. M. and Amer, H. Z. 

2013. Effect of weaning age on 

productive performance and some 

plasma biochemical parameters of Barki 

lambs in Siwa Oasis, Egypt. Global 

Veterinaria., 10(2): 189-202. 

Al-Hadithy, H. A. and Badawi, N.M. 2015. 

Determination of serum proteins and 

glucose concentrations in clinically 

normal and Anemic awassi sheep. 

World Vet. J., 5(1): 01-06. 

Altman, M., Sauerwein, H. and Von Borell, 

E. 2006. The relationship between 

leptin concentrations and body fat 

reserves in lambs are reduced by short-

term fasting. J. Anim. Physiol. Anim. 

Nutr., 90: 407-413.  

Anonymous, 2017. Basic Animal Husbandry 

and Fisheries Statistics. Animal 

Husbandry Statistics Division. DADF, 

MoA, GoI.  

Antunovic, Z., Novoselec, J., Sauerwein, H., 

Vegara, M., and Speranda, M., 2010. 

Blood metabolic hormones and leptin in 

growing lambs. Poljopriverda., 16 (2): 

29-34. 

Ban-Tokuda, T., Delavaud, C., Chilliard, Y. 

and Fujihara, T., 2008. Plasma leptin, 

feed intake and body fat accumulation 

in fattening castrated male and female 

lambs. J. Anim. Sci., 79: 58-67. 

Cebulj-Kadunc, N. and Cestnik, V. 2005. 

Circulating leptin concentrations in 

Lipizzan horses and Jezersko-solchava 

sheep. Slov. Vet. Res., 42: 11-14. 

Chilliard, Y., Bonnet, M., Delavaud, C., 

Faulconnier, Y., Leroux, C., Djiinane, J. 

and Bocquier, F. 2001. Leptin in 

ruminant. Gene expression in adipose 

tissue and mammary gland, and 

regulation of plasma concentration. 

Dom. Anim. Endocrinol., 21: 271-295. 

Comba, A., Mert, H. and Comba, B. 2016. 

Leptin levels and lipids profile 

determination in different sheep breeds. 

Pak. Vet. J., 36(2): 169-173. 

Delvaud, C., Bocquier. F., Chilliard, Y., 

Keisler, D. H. and Gertler, A. 2000. 

Plasma leptin determination in 

ruminants: effect of nutritional status 

and body fatness on plasma leptin 

concentration assessed by a specific 

RIA in sheep. J. Endocrinol., 165: 519-

526. 

Dimitriadis, G., Mitrou, P., Lambadiari, V., 

Maratou, E. and Raptis, S. A. 2011. 

Insulin effects in muscle and adipose 

tissue. Diabetes Res. Clin. Pract., 93(1): 

52-59. 

Erhardt, R. A., Greenwood, P. L., Bell, A.W. 

and Boisclair, Y. R. 2003. Plasma leptin 

is regulated predominantly by nutrition 

in preruminant lambs. J. Nutr., 4: 196-

201. 

Gateford, K. L., De-Balasio, M. J., 

Thavaneswaran, P., Robinson, J. S., 

Mcmillen, I. C. and Owens, J. A. 2004. 

Postnatal ontogeny of glucose 

homeostasis and insulin action in sheep. 

Am. J. Physiol. Endocrinol. Metab., 

286: 1050-1059. 

Glencross, R. G. 1984. A note on the 

concentrations plasma oestradiol 17-β 

and progesterone and the time of 



Int.J.Curr.Microbiol.App.Sci (2018) 7(10): 507-511 

511 

 

puberty in heifer. Anim. Prod., 39: 137-

140. 

Gonzalez-Padilla, Niswender, G. D. and 

Wiltbank, J. N. 1975. Puberty in beef 

heifers. II. Effect of injections of 

progesterone and estradiol-17/3 on 

serum LH, FSH and ovarian activity. J. 

Anim. Sci., 40: 6 

Jezek, J., Klopcic1, M. and Klinkon, M. 2006. 

Influence of age on biochemical 

parameters in calves. Bull. Vet. Inst. 

Pulawy., 50: 211-214. 

Khanum, S. A., Hussain, M, ALI, M., Kausar, 

R. and Cheema, A. M. 2000. Age at 

puberty in female dwarf goat kids and 

estrous cycle length on the basis of 

hormones. Pak. Vet. J., 20(2): 71-76. 

Kinder, J.E., Day, M.L. and Kittok, R. J. 

1987. Endocrine regulation of puberty 

in cow ewes. J. Reprod. Fert., 34: 167-

186. 

Selaive-Villarroell, S. A. B., Maciell, M. B. 

and de Oliveirall, N. M. 2008. Effects 

of weaning age and weight on lamb 

growth rate of Morada Nova breed 

raised in a tropical extensive production 

system. Ciencia Rural, Santa Maria., 

38(3): 784-788. 

Snoj, T., Jenko, Z. and Cebulj-Kadunc, N. 

2014. Fluctuations of serum cortisol, 

insulin and non-esterified fatty acid 

concentrations in growing ewes over the 

year. Irish Vet. J., 67: 1-22. 

Tilahun, A., Rameto, I., Teshale, A., Tafere, 

A. and Hadush, T. 2016. Review on 

growth hormone in animals. Adv. Life 

Sci. Technol., 46:70-79. 

Yue, G. H., Xie, C. X. and Cheng, R. H. 

1996. Development of reproductive 

system and levels of sexual hormones in 

blood plasma in Chinese Hue sheep ewe 

lambs. Reprod. Domestic Anim., 31: 

725:728. 

  

How to cite this article:  

 

Veena, M.P., M. Naryana Swamy, S. Yathiraj, P.T. Ramesh, Suguna Rao, N.B. Shridhar, G.P. 

Kalmath and Shwetha, H.S. 2018. Leptin, Insulin and Estradiol Profile in Bannur Female 

Sheep. Int.J.Curr.Microbiol.App.Sci. 7(10): 507-511.  

doi: https://doi.org/10.20546/ijcmas.2018.710.055  
 

 

https://doi.org/10.20546/ijcmas.2018.710.055

