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Can the microbiome affect human reproductive

function?
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To the Editor

The human microbiome is considered as an essential factor for the proper function-
ing of human physiology. However, an aberrant microbiome structure or dysbiosis can
lead to various diseases. Hence, various diseases can cause changes in the microbiome
structure and can affect organs such as glands or the reproductive system in the long
term [1]. In addition, microbiomes play an essential role in the regulation of human
sex endocrine function [2]. Conversely, the gut microbiota can impact on sex endo-
crine system via modulating the secretion of gut peptides by metabolism, regulation
of inflammation, glucose metabolism, or energy homeostasis, and regulation of bio-
active lipids that belong to the endocannabinoid system and specific neurotransmit-
ters [3]. Furthermore, Gut microbiota can potentially influence the endocrine control of
reproduction by directly transforming hormones, thereby altering their bioavailability
and efficacy [4]. Dysbiosis might be related to endocrine and reproductivity disorders.
Based on the evidence, a decreased amount of Lactobacilli spp could be related to En-
dometriosis through Decreased activity of antioxidant enzymes [5]. Proteobacteria spp
is related to ovarian tumor tissue by induction of oxidative stress [5]. Also, evidence
has shown that an increase in Bacteroides and Prevotella genus is negatively related
to sperm motility [6]. Furthermore, Microbiota programming can establish and begin
before birth. A growing body of evidence suggests microbial colonization despite intact
fetal membranes and out of any infectious context [7]; these microbiotas are primarily
located in the placenta and are closely similar to the oral and vaginal ecosystem [8].
Changes in the microbiota of these areas can prevent the fetus from planning immunity,
preventing pathological conditions of pregnancy and premature birth [9]. Meanwhile,
pregnancy can be categorized as the modulator of gut microbiota with a reduced in-
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dividual richness and an increased between-subject di-
versity [10]. During pregnancy, Alterations in the abun-
dance of various species have been noticed; for example,
an increased quantity of members of Actinobacteria and
Proteobacteria and a reduced mass of Faecalibacterium
and other SCFA producers were reported [11]. This con-
dition has high benefits for pregnant women as they boost
energy storage and provide the growth of the fetus [12].
Moreover, probiotics administered to pregnant women
seem to change the microbiota of their infants and Toll-
like receptor genes expression in the placenta. It has also
been suggested that microbial exposure during pregnan-
cy may be essential for preventing allergic disease in the
offspring [13].

In sum, it seems that microbiome alteration can affect
human reproductivity function. Interestingly, this relation
is not unilateral but bi-lateral, and the human sex endo-
crine and reproductivity system can impact the microbi-
ome through multiple mechanisms such as metabolism
and hormones. Also, the modulation of the microbiome
can be regarded as a therapeutic target before birth.
Therefore, it is suggested that future researchers assess
the impact of the microbiome on human reproductive
function.

Authors’ contributions

Authors contributed to the manuscript equally. All au-
thors read and approved the final version of article.

Conflict of interest

The authors declare no conflicts of interest.

Ethical declarations

Not applicable.
Financial support
Self-funded.

References

1. Spaulding AR, Salgado-Pabon W, Kohler PL, Horswill AR,

10.

11.

12.

13.

2023, Volume 4, Number 2

Leung DY, Schlievert PM. Staphylococcal and streptococcal su-
perantigen exotoxins. Clin Microbiol Rev. 2013;26(3):422-47.
DOI: 10.1128/CMR.00104-12 PMID: 23824366

Garcia-Reyero N. The clandestine organs of the endocrine sys-
tem. Gen Comp Endocrinol. 2018;257:264-71. DOI: 10.1016/].
ygeen.2017.08.017 PMID: 28822775

Rastelli M, Cani PD, Knauf C. The Gut Microbiome Influenc-
es Host Endocrine Functions. Endocr Rev. 2019;40(5):1271-84.
DOI: 10.1210/er.2018-00280 PMID: 31081896

Kunc M, Gabrych A, Witkowski JM. Microbiome impact on
metabolism and function of sex, thyroid, growth and parathy-
roid hormones. Acta Biochim Pol. 2016;63(2):189-201. DOI:
10.18388/abp.2015_1093 PMID: 26505128

Liang Y, Zhan J, Liu D, Luo M, Han J, Liu X, et al. Organophos-
phorus pesticide chlorpyrifos intake promotes obesity and insulin
resistance through impacting gut and gut microbiota. Microbi-
ome. 2019;7(1):19. DOI: 10.1186/s40168-019-0635-4 PMID:
30744700

Ding N, Zhang X, Zhang XD, Jing J, Liu SS, Mu YP, et al. Im-
pairment of spermatogenesis and sperm motility by the high-fat
diet-induced dysbiosis of gut microbes. Gut. 2020;69(9):1608-19.
DOL: 10.1136/gutjnl-2019-319127 PMID: 31900292

Zheng J, Xiao X, Zhang Q, Mao L, Yu M, Xu J. The Placental
Microbiome Varies in Association with Low Birth Weight in Full-
Term Neonates. Nutrients. 2015;7(8):6924-37. DOI: 10.3390/
nu7085315 PMID: 26287241

Gomez de Aguero M, Ganal-Vonarburg SC, Fuhrer T,
Rupp S, Uchimura Y, Li H, et al. The maternal microbiota
drives early postnatal innate immune development. Science.
2016;351(6279):1296-302.  DOI:  10.1126/science.aad2571
PMID: 26989247

Shin HE, Kwak SE, Lee JH, Zhang D, Bae JH, Song W. Ex-
ercise, the Gut Microbiome, and Frailty. Ann Geriatr Med
Res. 2019;23(3):105-14. DOI: 10.4235/agmr.19.0014 PMID:
32743298

Allen JM, Mailing LJ, Niemiro GM, Moore R, Cook MD,
White BA, et al. Exercise Alters Gut Microbiota Composition
and Function in Lean and Obese Humans. Med Sci Sports Ex-
erc. 2018;50(4):747-57. DOI: 10.1249/MSS.0000000000001495
PMID: 29166320

Hida M, Aiba Y, Sawamura S, Suzuki N, Satoh T, Koga Y. Inhi-
bition of the accumulation of uremic toxins in the blood and their
precursors in the feces after oral administration of Lebenin, a lac-
tic acid bacteria preparation, to uremic patients undergoing hemo-
dialysis. Nephron. 1996;74(2):349-55. DOI: 10.1159/000189334
PMID: 8893154

Petersen LM, Bautista EJ, Nguyen H, Hanson BM, Chen L, Lek
SH, et al. Community characteristics of the gut microbiomes of
competitive cyclists. Microbiome. 2017;5(1):98. DOI: 10.1186/
s40168-017-0320-4 PMID: 28797298

Benhadou F, Mintoff D, Schnebert B, Thio HB. Psoriasis and
Microbiota: A Systematic Review. Diseases. 2018;6(2). DOI:
10.3390/diseases6020047 PMID: 29865237



http://dx.doi.org/10.1128/CMR.00104-12
http://www.ncbi.nlm.nih.gov/pubmed/23824366
http://dx.doi.org/10.1016/j.ygcen.2017.08.017
http://dx.doi.org/10.1016/j.ygcen.2017.08.017
http://www.ncbi.nlm.nih.gov/pubmed/28822775
http://dx.doi.org/10.1210/er.2018-00280
http://www.ncbi.nlm.nih.gov/pubmed/31081896
http://dx.doi.org/10.18388/abp.2015_1093
http://dx.doi.org/10.18388/abp.2015_1093
http://www.ncbi.nlm.nih.gov/pubmed/26505128
http://dx.doi.org/10.1186/s40168-019-0635-4
http://www.ncbi.nlm.nih.gov/pubmed/30744700
http://www.ncbi.nlm.nih.gov/pubmed/30744700
http://dx.doi.org/10.1136/gutjnl-2019-319127
http://www.ncbi.nlm.nih.gov/pubmed/31900292
http://dx.doi.org/10.3390/nu7085315
http://dx.doi.org/10.3390/nu7085315
http://www.ncbi.nlm.nih.gov/pubmed/26287241
http://dx.doi.org/10.1126/science.aad2571
http://www.ncbi.nlm.nih.gov/pubmed/26989247
http://dx.doi.org/10.4235/agmr.19.0014
http://www.ncbi.nlm.nih.gov/pubmed/32743298
http://www.ncbi.nlm.nih.gov/pubmed/32743298
http://dx.doi.org/10.1249/MSS.0000000000001495
http://www.ncbi.nlm.nih.gov/pubmed/29166320
http://dx.doi.org/10.1159/000189334
http://www.ncbi.nlm.nih.gov/pubmed/8893154
http://dx.doi.org/10.1186/s40168-017-0320-4
http://dx.doi.org/10.1186/s40168-017-0320-4
http://www.ncbi.nlm.nih.gov/pubmed/28797298
http://dx.doi.org/10.3390/diseases6020047
http://dx.doi.org/10.3390/diseases6020047
http://www.ncbi.nlm.nih.gov/pubmed/29865237

