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Nowadays, male infertility is regarded as a global prob-
lem. Male infertility occurs due to abnormal sperm produc-
tion or function that prevent the delivery and/or the quality 
of sperm. Infections, chronic illnesses, lifestyle choices and 
other factors can play a role in male infertility (1, 2).

Most of viral infections indeed, are able to affect both 
the reproductive tract tissue and the semen of humans and 
animals, impairing sperm parameters and DNA integrity 
by different pathogenetic mechanisms that are responsi-
ble for temporary or permanent infertility in males and 
females (1). 

Considering the well-known evidence on relations be-
tween human immunodeficiency virus (HIV), human 
papilloma virus (HPV), cytomegalovirus (CMV), adeno-
viruses, parvovirus, mumps and fertility, the real question 
is “Can the SARS-CoV-2 pandemia possibly influence 
male patency?” Coronaviruses are enveloped, positive 
single-stranded large RNA viruses that infect both ani-
mals and humans (3). 

The first example is the avian infectious bronchitis virus 
(AIBV), a coronavirus known to cause an acute respira-
tory infection in chickens. In addition to that, AIBV caus-
es the formation of epididymal stones in roosters, with 
detrimental effects on sperm production and fertility. The 
presence of such calcium carbonate stones in the efferent 
duct of roosters causes the erosion of the epithelial lining, 
the reduction of testis weight and impairment of sperm 
production lowering the fertility for 35-40%. 

Secondly, porcine reproductive and respiratory syn-
drome virus (PRRSV), a small enveloped RNA virus, 
shows a negative impact on fertility. In fact, the PRRSV 
primarily attacks pulmonary alveoli to further replicate in 
epithelial germ cells (mainly spermatids and spermato-
cytes) inducing apoptosis and increasing the number of 
immature sperm cells. The overall effect is a diminished 
quality of the semen. Moreover, this kind of replication 

permits sexual transmission of the virus that could be eas-
ily identified in ejaculate. 

Thirdly, the blue tongue virus (BTV) - a double strand-
ed RNA virus that affects rams – represent another exam-
ple of viral infection-caused semen impairment. The BTV 
RNA was detected in 75-100% of semen samples obtained 
25-57 days post clinical signs with notable impact on se-
men motility, concentration and vitality. Although very 
little is known regarding the pathogenic mechanisms, the 
increasing number of germ cell at different maturation 
stages and early signs of germinal epithelial regeneration 
suggest a previous severe degeneration and sloughing of 
germ cells. 

Recent evidence reports that SARS coronavirus could 
also lead to a fertility damage, despite the absence of a di-
rect mumps-like orchitis. It was hypothesized that SARS 
coronavirus may utilize the ACE-2 receptor expressed 
on testicular tissue. SARS patients’ testes displayed in-
deed a widespread germ cell destruction with thickened 
basement membrane and leukocyte infiltration, mainly 
macrophages, compatible with findings of previous ani-
mal studies (3). The presence of components of the renin 
angiotensin system (RAS) and specific receptors of an-
giotensin in the female and male reproductive tract sup-
ports the hypothesis that reproductive functions may be 
controlled by RAS (4). Angiotensin converting enzyme 
(ACE) is also involved in the regulation of blood pres-
sure. One of the most active components of RAS system 
is angiotensin II (Ang II) that regulates cardiovascular 
and electrolyte homeostasis. Since Ang II was also found 
in seminal plasma, it might be able to act on mammalian 
spermatozoa where it is implicated in the maintenance of 
sperm function and fertility. Exposure of human sperma-
tozoa to Ang II increases the percentage of motile sper-
matozoa and stimulates sperm linear velocity. Moreover, 
Ang II is involved in capacitation and acrosomal reaction. 
This ligand binds to two different receptors, AT1R and 
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AT2R. These receptors were detected either in the male 
reproductive system and in spermatozoa. AT1R was de-
tected in the tail and along the whole flagellum of sper-
matids and mature spermatozoa of humans and animals 
and found to be involved in capacitation and acrosome 
reaction. AT2R is mainly present in human semen at the 
equatorial/post acrosomal region of the head (5). The 
AT2R is located in the same region of µ-opioid receptor, 
pro-enkephalin, estrogen receptor-α, and γ-aminobutyric 
acid A receptor. Such proteins are all involved in cell 
transduction and sperm motility.  It was suggested that 
AT2R may be involved in the control of sperm motility 
as well (6). Coronaviruses isolated from bats since 2005 
showed a particular propension to cross species barriers, 
infecting the lung cells of mammals utilizing the ACE-
2 receptors and exerting a potential zoonotic-reverse zo-
onotic cycle that allow the virus to maintain viral popula-
tion in multiple hosts (7). The reported different spillover 
episodes, the well-established reproductive problems re-
lated to coronaviruses in mammals and birds and finally 
the evidence regarding the presence of ACE-2 receptors 
in human genital tract does not let us excluding potential 
reproductive issues in humans. Particular attention should 
be given to asymptomatic patients who are often the ma-
jor carriers of the Covid-19 infection (8). It is also neces-
sary to identify all potential clinical presentations and the 
possible, long-term consequences of Covid-19 -infection. 
According to the literature data, a possible reproductive 
system localization and, particularly spermatozoa locali-
zation with possible implications for male fertility, cannot 
be excluded. Further studies are needed to better define 
the physiopathology and clinical implications of respira-
tory virus infections on male fertility.

Acknowledgments 

There is no financially support and conflict of interest.

Authors’ Contribution

L.N., B.B., F.C.; Drafted the manuscript. M.C., R.L.; 
Revised the manuscript. All authors read and approved 
the final manuscript.

References
1. Punab M, Poolamets O, Paju P, Vihljajev V, Pomm K, Ladva R, 

et al. Causes of male infertility: a 9-year prospective monocentre 
study on 1737 patients with reduced total sperm counts. Hum Re-
prod. 2017; 32(1): 18-31. 

2. Arcaniolo D, Favilla V, Tiscione D, Pisano F, Bozzini G, Creta M, et 
al. Is there a place for nutritional supplements in the treatment of 
idiopathic male infertility? Arch Ital Urol Androl. 2014; 86(3): 164-
170. 

3. Xu J, Qi L, Chi X, Yang J, Wei X, Gong E, et al. A complication 
of severe acute respiratory syndrome (SARS). Biol Reprod. 2006; 
74(2): 410-416.

4. Gianzo M, Muñoa-Hoyos I, Urizar-Arenaza I, Larreategui Z, Quin-
tana F, Garrido N, et al. Angiotensin II type 2 receptor is expressed 
in human sperm cells and is involved in sperm motility. Fertil Steril. 
2016; 105(3): 608-616.

5. V Rago, F Giordano, E Brunelli, D Zito, S Aquila, A Carpino. Iden-
tification of G protein-coupled estrogen receptor in human and pig 
spermatozoa. J Anat. 2014; 224(6): 732-736. 

6. Vinson GP, Ho MM, Puddefoot JR. The distribution of angiotensin 
II type1 receptors, and the tissue renin-angiotensin systems. Mol 
Med Today 1995; 1(1): 35-39.

7. Huynh J, Li S, Yount B, Smith A, Sturges L, Olsen JC, et al. Evi-
dence supporting a zoonotic origin of human coronavirus strain 
NL63. J Virol. 2012; 86(23): 12816-12825.

8. Guo YR, Cao QD, Hong ZS, Tan YY, Chen SD, Jin HJ, et al. The 
origin, transmission and clinical therapies on coronavirus disease 
2019 (COVID-19) outbreak - an update on the status. Mil Med Res. 
2020; 7(1): 11. 

COVID-19 and Fertility


	first
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

