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Abstract

Purpose of review Within the last two decades several members of the Coronaviridae family namely Severe Respiratory
Syndrome (SARS-CoV) and Middle East Respiratory Syndrome (MERS-CoV) have demonstrated epidemic potential. In
late, 2019 an unnamed genetic relative, later named SARS-CoV-2 realized its potential in the highly populous neighborhoods
of Wuhan, China. Unchecked, the virus rapidly spread among interconnected communities and related households before
containment measures could be in acted. “Appropriate” diagnostic testing in response to the SARS-CoV-2 outbreak should
be urgently considered. This perspective review gives particular attention to the potential diagnostic testing of the virus in
semen and seminal fluids due to its high levels of angiotensin converting enzyme 2 (ACE2) precursor.

Recent findings As many infectious viruses are stable in semen and have transmitted the respective diseases, the presence
of SARS-CoV-2 should be tested in semen to assess their stabilities and half-life. As in case of Ebola virus, it was present
in semen for longer period in a carrier man without any symptom. Additional hypothesis is that since ACE2 could serve
as a mediator for the endocytosis of the previously SARS coronavirus, SARS-CoV-2 may enter the cells through similar
mechanism. From the protein expression atlas, high levels of ACE2 precursor were found in intestines and testis. Hence, the
testis and seminal fluids could be the host cell and/or reservoir. The results could be used as a suggestive guideline for the
sexual activities after the discharge or declaration of disease free.
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Perspective

As patients with a novel coronavirus of 2019 (SARS-CoV-2)
are increasing in China and other nations unexpectedly,
SARS-CoV-2 has become an urgent global health concern
with high number of mortality, infectivity and potential
secondary/tertiary infections (Zhu et al. 2019). Currently,
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SARS-CoV-2 could be detected in human clinical speci-
mens of saliva, nasal fluid, blood, feces, and urine by next-
generation sequencing, real-time RT-PCR, cell culture, and
electron microscopy (Zhu et al. 2019). Importantly, recent
studies indicated potential critical concerns with semen of
men infected with viruses, which could be considered to be
a primary route of sexually transmitted infections (Feldmann
2018) (e.g. Zika virus and Ebola virus). Hence, the semen
or reproductive tracts of men should be considered for the
testing of SARS-CoV-2, assessing its stabilities, half-life and
infectivity.

Additional hypothesis is that since angiotensin converting
enzyme 2 (ACE2) could serve as a mediator for the endo-
cytosis of the previous coronavirus SARS crisis (Chu et al.
2005), SARS-CoV-2 may enter host cells and tissues through
similar mechanism (Fig. 1). From the protein expression
atlas (www.proteinatlas.org), high levels of ACE2 precursor
were found in kidney, intestines and testis (Fig. 1), and not
in female reproductive system, which could be the possible
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Fig.1 a Selective ACE2 expression in thyroid, heart, breast, kid-
ney, intestines, leg muscles and testis. b Schematic overview of the
ACE2 expression is shown for each of the nine tissues. Color-cod-
ing is based on tissue groups and no protein expression data were
observed in Cerebral cortex, Cerebellum, Hippocampus, Caudate,
Thyroid gland, Parathyroid gland, Nasopharynx, Bronchus, Lung,
Oral mucosa, Salivary gland, Esophagus, Stomach, Liver, Pancreas,

connection/explanation for the higher rate of death in men
than women. (Chen et al. 2019)

ACE?2 is involved in the regulation of cardiac functions
and blood pressure, and its overexpression could be involved
in following diseases, such as cardiac dysfunctions or dia-
betes. If ACE2 may participate as a receptor for SARS-
CoV-2, patients with hypertension, cardiac dysfunctions
or diabetes could have higher risks of viral infections and
faster disease progress (Chappell et al. 2014). Next, SARS-
CoV-2 seemed to affect elderlies with median age of onset
of 49-56 years and less prominent in children and younger
populations (Rio and Malani 2019). Even though SARS-
CoV-2 may have similar symptoms like influenza, major
difference of SARS-CoV-2 were the higher infectivity rate
in elderlies with comorbidities of other diseases, while inci-
dence in younger age groups remained lower. On the other
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Urinary bladder, Epididymis, Prostate, Vagina, Ovary, Fallopian
tube, Endometrium, Cervix, uterine, Placenta, Breast Heart muscle,
Smooth muscle, Skeletal muscle, Soft tissue, Adipose tissue, Skin,
Appendix, Spleen, Lymph node, Tonsil, Bone marrow tissues. The
proteomic analysis is combined with RNA-Seq on the organ, tissue,
and cellular level, and all data is freely accessible on the Human Pro-
tein Atlas web portal, www.proteinatlas.org

hand, influenza would affect both children and elderlies (Tu
et al. 2020). Reduced immune system may be the highest
risk factor for the onset of both SARS-CoV-2 and influenza.
In elderlies and children, several innate immune functions
may be reduced, resulting in higher mortality in patients
with influenza (Tu et al. 2020). Higher ACE2 expressions
in adults in their 40 s and 50 s may explain the higher mor-
tality rate. And it could be possible that children are less
capable for SARS-CoV-2 due to the lower expression of
ACE2 (Chappell et al. 2014). Therefore, the presence or lack
of ACE2 expression may be the main risk factor for viral
infection or resistance.

In conclusion, the testis and seminal fluids could be the
possible host and/or reservoir of SARS-CoV-2. There-
fore, we would like to propose the potential testing of
SARS-CoV-2 in semen for the potential early diagnostic,
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confirmatory or prognostic tests. The results could be used
as a suggestive guideline for the sexual activities after the
discharge or declaration of disease free.
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