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Stress and its relation to the immune system have always been of interest for the scientific community. In relation to the “Stress and Im-
munity” we see that the body has a tenacious ability to adapt to the changes in the environment thus adjusting itself accordingly. But the 
interplay between different stressors and the ever-elusive immune system has made this research increasingly fascinating.

Stress weakens the immune system by diverting the energy required for its functioning to deal with stress. When we’re stressed, the im-
mune system›s ability to fight off antigens is reduced. That is why we are more susceptible to infections. The stress hormone corticosteroid 
can suppress the effectiveness of the immune system (e.g. lowers the number of lymphocytes) [1]. Cortisol released during stressful situ-
ations affects the immune system by preventing the production of cytokines. During chronic stress, cortisol is overproduced causing few 
receptors to be produced on immune cells so that inflammation cannot be ended. 

Psychological stress has been implicated in altered immune functioning in many diseases [2]. Stress induces chronic immune activation 
and altered health outcomes that resemble those seen in chronic inflammatory diseases [3]. Altered immune function can lead to exacer-
bated symptoms of not only physical and psychological illnesses but reproductive health too. Infertility is a complicated problem with physi-
ological, psychological and economic aspects. About 15 percent of couples worldwide suffer from infertility. One in six couples is involved 
with infertility during their reproductive age. If stress continues for a long time its decreases testosterone levels. This can interfere with 
sperm production and cause erectile dysfunction or impotence. In reproductive health, steroids hormones as progesterone, testosterone, 
estrogen etc. have crucial function to maintain the fertility of animals. Studies have shown the inferred effects of reproduction on immuno-
suppression and oxidative damage [4]. 

Reproduction is the most energetically demanding period of a mammal’s life [5-7]. Two processes that might be compromised during 
reproduction are defense against oxidative damage and maintenance of the immune system. Several studies of birds and Drosophila mela-
nogaster have found that an increase in reproductive effort is associated with a decrease in activity of antioxidants or resistance to oxida-
tive stress [8-11]. Fertility has always been associated with a feeling of optimism towards new life, hope, joy, pride and strength. A balance 
between innate and adaptive immune cells is a prerequisite for sustained and healthy pregnancy. A favorable anti-inflammatory state is 
maintained at feto-maternal interface via crosstalk between different immune cells. Factors reported till date for the initiation of pre mature 
labor following trigger like infection, inflammation or stress involves infiltration and recruitment of activated cells at fetal maternal interface 
and eliciting a shift from anti-inflammatory to pro-inflammatory state eventually leading to pre-term birth [12,13]. A timely disruption of 
the balanced immune crosstalk initiates physiological labor but untimely disruption leads to pregnancy related complication like pre-term 
birth. A better understanding of the relationships between reproduction, stress and immune function is needed to address questions of 
clinical relevance for reproductive health. Then only one can envisage proper assessment of stress and immune response with the ultimate 
goal of making reproductively healthy.



14

Stress and Immunity: Reproductive Health-Related Consequences

Citation: Rashmi Srivastava. “Stress and Immunity: Reproductive Health-Related Consequences”. EC Endocrinology and Metabolic 
Research 5.6 (2020): 13-14.

Bibliography

1. Segerstrom SC and Miller GE. “Psychological Stress and the Human Immune System: A Meta-Analytic Study of 30 Years of Inquiry”. 
Psychological Bulletin 130.4 (2004): 601-630.

2. Morey JN., et al. “Current Directions in Stress and Human Immune Function”. Current Opinion in Psychology 5 (2015): 13-17. 

3. De Brouwer SJ., et al. “Immune responses to stress after stress management training in patients with rheumatoid arthritis”. Arthritis 
Research and Therapy 15 (2013): R200. 

4. Yang DB., et al. “Effects of reproduction on immuno-suppression and oxidative damage, and hence support or otherwise for their 
roles as mechanisms underpinning life history tradeoffs, are tissue and assay dependent”. The Journal of Experimental Biology 216 
(2013): 4242-4250.

5. Wade GN and Schneider JE. “Metabolic fuels and reproduction in female mammals”. Neuroscience and Biobehavioral Reviews 16 
(1992): 235-272.

6. Speakman JR. “The physiological costs of reproduction in small mammals”. Philosophical Transactions of the Royal Society B 363 
(2008): 375-398.

7. Bergeron P., et al. “The energetic and oxidative costs of reproduction in a free ranging rodent”. Functional Ecology 25 (2011) :1063-
1071.

8. Alonso-Álvarez C., et al. “Increased susceptibility to oxidative stress as a proximate cost of reproduction”. Ecology Letters 7 (2004): 
363-368.

9. Salmon AB., et al. “A cost of reproduction in Drosophila melanogaster: stress susceptibility”. Evolution 55 (2001): 1600-1608.

10. Wang Y., et al. “A cost of reproduction: oxidative stress susceptibility is associated with increased egg production in Drosophila mela-
nogaster”. Experimental Gerontology 36 (2001): 1349-1359.

11. Wiersma P., et al. “Birds sacrifice oxidative protection for reproduction”. Proceedings of the Royal Society B: Biological Sciences 271.5 
(2004): S360-S363.

12. Bollopragada S., et al. “Term labor is associated with a core inflammatory response in human fetal membranes, myometrium, and 
cervix”. American Journal of Obstetrics and Gynecology 200 (2009): 104-e1.

13. Rinaldi SF., et al. “Decidual neutrophils infiltration is not required for preterm birth in a mouse model of infection-induced preterm 
labor”. Journal of Immunology (2014): 1302891.

Volume 5 Issue 6 June 2020
© All rights reserved by Rashmi Srivastava.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1361287/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1361287/
https://pubmed.ncbi.nlm.nih.gov/26086030/
https://pubmed.ncbi.nlm.nih.gov/24274618/
https://pubmed.ncbi.nlm.nih.gov/24274618/
https://pubmed.ncbi.nlm.nih.gov/23997195/
https://pubmed.ncbi.nlm.nih.gov/23997195/
https://pubmed.ncbi.nlm.nih.gov/23997195/
https://www.sciencedirect.com/science/article/abs/pii/S0149763405801836
https://www.sciencedirect.com/science/article/abs/pii/S0149763405801836
https://europepmc.org/article/med/17686735
https://europepmc.org/article/med/17686735
https://besjournals.onlinelibrary.wiley.com/doi/10.1111/j.1365-2435.2011.01868.x
https://besjournals.onlinelibrary.wiley.com/doi/10.1111/j.1365-2435.2011.01868.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1461-0248.2004.00594.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1461-0248.2004.00594.x
https://pubmed.ncbi.nlm.nih.gov/11580019/
https://pubmed.ncbi.nlm.nih.gov/11602209/
https://pubmed.ncbi.nlm.nih.gov/11602209/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1810045/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1810045/
https://pubmed.ncbi.nlm.nih.gov/19121663/
https://pubmed.ncbi.nlm.nih.gov/19121663/
https://pubmed.ncbi.nlm.nih.gov/24501200/
https://pubmed.ncbi.nlm.nih.gov/24501200/

