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Animals are frequently exposed to various kinds of environmental stressors and estrogen is known to play important role in stress 
response besides its crucial role in regulation of cellular proliferation, metabolic activity and reproduction. Over past two decades work 
has been done to examine the role played by estrogen on reproduction and corticosterone in stress response of birds [1,2]. It has been 
observed that elevated stress increases corticosterone but reduces estradiol in birds thereby affecting its reproduction. Exogenous treat-
ment of estradiol and progesterone suppresses the elevated level of corticosterone [3]. Estradiol is also known to play an important role in 
expression of anti-oxidant enzymes [4]. Several experimental approaches performed by RT-PCR show that the expression of ERα mRNA is 
present in each compartment of the reproductive tissue in quail; the expression of ERα mRNA in the granulosa layer of the largest follicle 
indicates the involvement of estrogen in the biosynthesis of inhibin/activin, progesterone and yolk peri-vitelline layer protein [5]. A very 
high expression of ERα in the shell gland has been related to the role of estrogen in cell proliferation and protein synthesis in the oviduct. 
Estrogen induced proliferative and reproductive effect has been observed in the shell gland mediated by its receptors during different 
photoperiodic conditions [6]. Estrogen mediated cell proliferative effects are induced by the action of estrogen receptor alpha (α) in shell 
gland. Abundant expression of ERα is observed by immuno-fluorescence in the shell gland of mature egg laying birds while stressors 
down-regulate its expression [7]. Taking into account the widespread localization of ERα in shell gland, it can be suggested that estrogen 
produced locally is the relevant hormone involved in down-regulation of egg-laying during stress. Thus, the reproductive potential of 
birds decreases under the influence of stressors mediated by estrogen and its receptor alpha.

Bibliography

1. Sapolsky RM., et al. “How do glucocorticoids influence stress responses? Integrating permissive, suppressive, stimulatory and adap-
tive functions”. Endocrine Reviews 21.1 (2000): 55-89.

2. Romero LM., et al. “Effect of weather on corticosterone response in wild free living passerine birds”. General and Comparative Endo-
crinology 118.1 (2000): 113-122. 

3. Viau V and Meaney MJ. “Variation in hypothalamic-pituitary adrenal response to stress during estrous cycle in the rat”. Endocrinology 
129.5 (1991): 2503-2511. 

4. L Yuan., et al. “17beta-Estradiol alters oxidative stress response protein expression and oxidative damage in the uterus”. Molecular 
and Cellular Endocrinology 382.1 (2014): 218-226.

5. Hrabia A., et al. “Expression of Estrogen Receptor α mRNA in Theca and Granulosa Layers of the Ovary in Relation to Follicular 
Growth in Quail”. Folia Biologica (Kraków) 52.3-4 (2004): 191-195.

https://www.ncbi.nlm.nih.gov/pubmed/10696570
https://www.ncbi.nlm.nih.gov/pubmed/10696570
https://www.ncbi.nlm.nih.gov/pubmed/10753573
https://www.ncbi.nlm.nih.gov/pubmed/10753573
https://www.ncbi.nlm.nih.gov/pubmed/1657578
https://www.ncbi.nlm.nih.gov/pubmed/1657578
https://www.ncbi.nlm.nih.gov/pubmed/24103313
https://www.ncbi.nlm.nih.gov/pubmed/24103313
https://www.ncbi.nlm.nih.gov/pubmed/19058559
https://www.ncbi.nlm.nih.gov/pubmed/19058559


170

Stress Modulatory Effect of Estrogen on Reproduction Mediated by Alterations in the Expression of Estrogen Receptor Alpha

Citation: Rashmi Srivastava. “Stress Modulatory Effect of Estrogen on Reproduction Mediated by Alterations in the Expression of 
Estrogen Receptor Alpha”. EC Endocrinology and Metabolic Research 3.5 (2018): 169-170.

6. Srivastava R and Chaturvedi CM. “Impact of estrogen and photoperiod on arginine vasotocin and VT3 receptor expression in the shell 
gland of quail”. Frontiers in Bioscience 10 (2018): 372-385.

7. Srivastava R and Chaturvedi CM. “Expression of arginine vasotocin and estrogen receptor alpha (ERα) in the shell gland altered by 
the specific phase relations of neural oscillations affects the reproductive physiology of Japanese quail”. Physiology and Behavior 165 
(2016): 98-107.

Volume 3 Issue 5 October 2018
©All rights reserved by Rashmi Srivastava.

https://www.ncbi.nlm.nih.gov/pubmed/29772564
https://www.ncbi.nlm.nih.gov/pubmed/29772564
https://www.ncbi.nlm.nih.gov/pubmed/27394660
https://www.ncbi.nlm.nih.gov/pubmed/27394660
https://www.ncbi.nlm.nih.gov/pubmed/27394660

	_GoBack

