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t is widely known that mercury (Hg) is high-
ly toxic to humans. Environmental Hg pollu-
tion still represents a huge health concern 
 

worldwide (1). Human industrial activities have 
led to raised levels of Hg in the air, soil, and fresh 
and sea waters, and to bioaccumulation along the 
food chain. Humans easily absorb Hg through fish 
consumption. Also, it is a major toxicant because 
it has adverse effects on human reproductive health 
(2). Mercury, particularly in its organic forms, 
methyl-Hg and ethyl-Hg, is toxic even when indi-
viduals are exposed to relatively low Hg levels 
(3). Toxic effects of Hg can easily be observed in 
the nervous, digestive, and immune systems, in 
addition to lungs, kidneys, skin, and eyes, as re-
ported by the World Health Organization (4). 
Many of these effects are mediated by the host’s 
immune response via its limited detoxification 
and metal excretion capabilities. Genetic poly-
morphism of scavenging Hg-complexed proteins 
are factors that can induce stressor effects, which 
also depend on the capability of enzymatic detoxi-
fication systems, aside from the dose of the toxicant 
(5).  

The evidence that organic Hg easily crosses the 
placental barrier and reaches the fetus represents 
another great concern. Thereby, Hg is a major 
cause of neural developmental defects including 
delayed postnatal development (6). Both elemen-
tal Hg0 and methyl-Hg easily cross the placenta, 
and it should be emphasized that the developing 
fetal brain is the most sensitive organ. However,  
 

 
the more recent debate about the toxicity of die-
tary Hg in fetal or prenatal toxicology (7) has re-
vealed controversies about Hg effects on fetal de-
velopment, particularly because it is difficult to 
establish a reliable Hg-pharmacokinetics in adult 
women undergoing pregnancy. The pharmacoki-
netics and threshold of plasma Hg-acceptable le-
vels in pregnancy are still matters of debate, and 
updated evidence-based official guidelines are 
generally lacking (8). 

Recent reports together with the previous infor-
mation from the Minimata and Iraq disasters have 
reignited this debate (9). Mercury exposure may 
explain cases of idiopathic infertility in males as 
well as in females (10). Moreover, it affects chro-
mosomes or embryonic cell DNA, presumably by 
its interference with one-carbon transfer since a 
methionine carrier transports it across membranes 
(11). Recent evidence has reported that Hg in-
hibits the energy metabolism of spermatozoa, thus 
preventing their normal functioning (12). Methyl-
Hg causes reproductive organ damage in women 
(13). 

Furthermore, menstrual disorders, sterility, and 
spontaneous abortion following abnormal Hg tox-
icology have been reported (14). Spontaneous 
abortion can occur when the pregnant woman is 
exposed to organic Hg or other toxic agents (15). 
Many spontaneous abortions do not have a known 
cause, but reports indicate that Hg exposure might 
be a triggering factor in several cases (16). Pater-
nal exposure to Hg, and to other industrial chemi-
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cals, and pesticides are also presumed to play a 
role 17). Studies on a Chinese population revealed 
that neural tube defects were associated with ex-
posure to methyl-Hg in pregnancy and higher pla-
cental deposition of the compound (18). Based on 
the current knowledge, great concerns have been 
raised regarding Romanian districts with remark-
ably high Hg pollution (19).  

Regarding pre-and postnatal risks of Hg expos-
ure, it is relevant that the concentrations of Hg in 
the nervous system and other target organs of 
children may be higher than in the mothers, in 
part due to the small weight of a newborn child 
associated with a high rate of gastrointestinal ab-
sorption and low renal excretion, implying that 
hazardous Hg exposure may continue after birth 
(20).  

Taken together, the comments presented here il-
lustrate that the relationship between Hg toxicolo-
gy and fertility has still been scarcely addressed in 
the literature, despite previous lessons from Min-
imata and some few reports in recent years. Ap-
parently, Hg exposure may have a considerable 
impact on multiple stages of reproduction, from 
before conception to the maturation of organs and 
endocrine systems and further to the healthy de-
velopment of the child. Therefore, a continued 
systematic investigation and assessment of the 
current state of knowledge about congenital and 
developmental anomalies with possible associa-
tions to environmental pollutants are of particular 
importance. 
  

Conflict of Interest 
The authors declare no conflict of interest. 

 
References 

1. Rana MN, Tangpong J, Rahman MM. Toxicodyna-
mics of Lead, Cadmium, Mercury and Arsenic-
induced kidney toxicity and treatment strategy: a 
mini review. Toxicol Rep. 2018;5:704-13. 

 

2. Rahmani AM, Gia TN, Negash B, Anzanpour A, 
Azimi I, Jiang M, et al. Exploiting smart e-health 
gateways at the edge of healthcare Internet-of-
things: a fog computing approach. Future Gener 
Comput Syst. 2018;78(2):641-58. 

 

3. Bjørklund G, Dadar M, Mutter J, Aaseth J. The toxi-
cology of mercury: current research and emerging 
trends. Environ Res. 2017;159:545-54. 

 

4. World Health Organization. Mercury and health [In-
ternet]. Geneva: World Health Organization; 2017 
Mar 31. Available from: https://www.who.int/news-
room/fact-sheets/detail/mercury-and-health. 

5. Llop S, Ballester F, Broberg K. Effect of gene- 
mercury interactions on mercury toxicokinetics and 
neurotoxicity. Curr Environ Health Rep. 2015;2(2): 
179-94. 

 

6. Carocci A, Rovito N, Sinicropi MS, Genchi G. 
Mercury toxicity and neurodegenerative effects. Rev 
Environ Contam Toxicol. 2014;229:1-18. 

 

7. Taylor CM, Emond AM, Lingam R, Golding J. 
Prenatal lead, cadmium and mercury exposure and 
associations with motor skills at age 7 years in a UK 
observational birth cohort. Environ Int. 2018;117: 
40-7. 

 

8. Golding J, Gregory S, Iles-Caven Y, Hibbeln J, Em-
ond A, Taylor CM. Associations between prenatal 
mercury exposure and early child development in 
the ALSPAC study. Neurotoxicology. 2016;53:215-
22. 

 

9. Syversen T, Kaur P. The toxicology of mercury and 
its compounds. J Trace Elem Med Biol. 2012;26(4): 
215-26. 

 

10. Choy CM, Lam CW, Cheung LT, Briton‐Jones 
CM, Cheung LP, Haines CJ. Infertility, blood 
mercury concentrations and dietary seafood con-
sumption: a case-control study. BJOG. 2002;109 
(10):1121-5. 

 

11. Simmons-Willis TA, Koh AS, Clarjson TW, Balla-
tori N. Transport of a neurotoxicant by molecular 
mimicry: the methylmercury–L-cysteine complex 
is a substrate for human L-type large neutral amino 
acid transporter (LAT) 1 and LAT2. Biochem J. 
2002;367(Pt 1):239-46. 

 

12. Altunkaynak ME, Akgül N, Yahyazadeh A, Al-
tunkaynak BZ, Türkmen AP, Akgül HM, et al. A 
stereological and histopathological study of the ef-
fects of exposure of male rat testes to mercury 
vapor. Biotech Histochem. 2015;90(7):529-34. 

 

13. Wright DL, Afeiche MC, Ehrlich S, Smith K, Wil-
liams PL, Chavarro JE, et al. Hair mercury concen-
trations and in vitro fertilization (IVF) outcomes 
among women from a fertility clinic. Reprod Toxi-
col. 2015;51:125-32. 

 

14. García-Fortea P, Cohen-Corcia I, Córdoba-Doña 
JA, Reche-Rosado A, González-Mesa E. Toxic 
elements in hair and in vitro fertilization outcomes: 
a prospective cohort study. Reprod Toxicol. 2018; 
77:43-52. 

 

15. Yu E, Sim C, Park D, Koh Y, Heo J, Choe S, et al. 
Relationship between heavy metal concentration 
and number of spontaneous abortion experiences in 
Korean women: a retrospective study of the 6th 
Korean national health and nutrition examination 
survey. Fertil Steril. 2017;108(3):e320. 

 

16. Anttila A, Sallmén M. Effects of parental occupa-
tional exposure to lead and other metals on spon-



 

 

J Reprod Infertil, Vol 20, No 3, Jul-Sept 2019 197

Bjørklund G, et al. JRI 
taneous abortion. J Occup Environ Med. 1995;37 
(8):915-21. 

 

17. Mínguez-Alarcón L, Afeiche MC, Williams PL, 
Arvizu M, Tanrikut C, Amarasiriwardena CJ, et al. 
Hair mercury (Hg) levels, fish consumption and 
semen parameters among men attending a fertility 
center. Int J Hyg Environ Health. 2018;221(2):174-
82. 

 

18. Jin L, Liu M, Zhang L, Li Z, Yu J, Liu J, et al. 
Exposure of methyl mercury in utero and the risk 
of neural tube defects in a Chinese population. Re- 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

prod Toxicol. 2016;61:131-5. 
 

19. Neamtiu IA, Al-Abed SR, McKernan JL, Baciu 
CL, Gurzau ES, Pogacean AO, et al. Metal con-
tamination in environmental media in residential 
areas around Romanian mining sites. Rev Environ 
Health. 2017;32(1-2):215-20. 

 

20. Berlin M, Zalups RK, Fowler BA. Mercury. In: 
Nordberg GF, Fowler BA, Nordberg M, editors. 
Handbook on the toxicology of metals. Amster-
dam: Elsevier; 2015. p.1013-69. 

 
 


