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Abstract 
Coronavirus disease 2019 (COVID-19) prevalence has caused many problems in society and disrupted many 
regular aspects of life. COVID-19 contains major structural proteins that among them, S protein can promote 
fusion of the viral and cellular membranes and facilitate the entry of coronavirus into the host cells. Basigin 
(BSG) is one of the most important receptors for COVID-19 that mediates its entry to host cells. Also, Basi-
gin has an important role in male and female reproduction. Basigin is expressed in the uterus and plays an 
important role during embryo implantation and needed for successful implantation. Therefore, disruption or 
inhibition of Basigin causes to a weakness in embryo implantation. Therefore, if a woman or a man is infected 
with COVID-19, it is recommended that they do not attempt to conception until their treatment is complete. It 
is also recommended tests for COVID-19 be performed on infertile couples before using assisted reproductive 
technology (ART).
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Basigin (BSG), also known as CD147 is a glycosylated 
transmembrane protein in human cells. Basigin is a 
potent inducer for matrix metalloproteinases and vascular 
endothelial growth factor. Also Basigin is an important 
regulator of cell metabolism (1).

Role of Basigin in male and female reproduction
BSG is expressed in Sertoli cells, Leydig cells and 

germ cells and is recognized as a critical factor for 
spermatogenesis. So, disruption or inhibition of Basigin 
causes to spermatogenesis failure (2). Expression of BSG 
has been confirmed in the stroma, cumulus and granulosa 
cells of ovary. BSG mRNA and protein were detected in 
granulosa cells in follicles at all stages of development 
and also in the corpora lutea (1). Some data suggest that 
BSG may play a role during the follicle development and 
corpus luteum formation (3). 

Basigin and embryo implantation

Basigin is expressed in the uterus and plays an important 
role during embryo implantation, in the way that embryonic 
expression of BSG is needed for successful implantation 
(4, 5). Therefore, disruption or inhibition of Basigin causes 
to a weakness in embryo implantation of embryos. 

Basigin and COVID-19 invasion

BSG is a cellular receptor of COVID-19 which can 
mediate the entry of virus into the host cells (6). It also has 
an impact on certain infectious diseases such as malaria, 
Neisseria meningitides, and HIV-1 (7). COVID-19 
contains the major structural proteins Spike (S), envelope 
(E), membrane (M), and nucleocapsid (N), among them, 
S protein can promote the fusion of viral and cellular 
membranes (8). So, it facilitates the entry of coronavirus 
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into the host cells. It is reported that COVID-19 creates 
a novel invasion route with binding of S protein to BSG 
through which it invades host cells. This novel invasion 
route for COVID-19 provides a new target for anti-viral 
drug development (9). 

Finally, it is concluded that Basigin is necessary for normal 
fertility in both males and females. Concerning the invasion 
route of COVID-19 mediated by Basigin, it is hypothesized 
that the COVID-19 infection can potentially effect on 
reproduction. Therefore, if a woman or a man is infected 
with COVID-19, it is recommended that they do not attempt 
to conception until their treatment is complete. It is also 
recommended tests for COVID-19 be performed on infertile 
couples before using assisted reproductive technology (ART).

Acknowledgements

We would like to dedicate this paper to the memory of 
Dr. Saeid Kazemi Ashtiani, the late founder of Royan 
Institute. The authors declare no financial support and 
conflicts of interest in this study. 

Authors’ Contributions

S.M.; Drafted the manuscript. M.Sh., A.M.; Took part 
in revising the manuscript. All authors read and approved 
the final manuscript. 

References
1.	 Chen L, Bi J, Nakai M, Bunick D, Couse JF, Korach KS, Nowak 

RA. Expression of basigin in reproductive tissues of estrogen 
receptor-α or-β null mice. Reproduction. 2010; 139(6): 1057-1066.

2.	 Chen H, Fok KL, Yu S, Jiang J, Chen Z, Gui Y, et al. CD147 is 
required for matrix metalloproteinases-2 production and germ cell 
migration during spermatogenesis. Mol Hum Reprod. 2011; 17(7): 
405-414.

3.	 Chang H, Ni H, Ma XH, Xu LB, Kadomatsu K, Muramatsu T, et 
al. Basigin expression and regulation in mouse ovary during the 
sexual maturation and development of corpus luteum. Mol Reprod 
Dev. 2004; 68(2): 135-141.

4.	 Igakura T, Kadomatsu K, Kaname T, Muramatsu H, Fan QW, 
Miyauchi T, et al. A null mutation in basigin, an immunoglobulin 
superfamily member, indicates its important roles in peri-
implantation development and spermatogenesis. Dev Biol. 1998; 
194(2): 152-165.

5.	 Li K, Nowak RA. The role of basigin in reproduction. Reproduction. 
2020; 159(2): R97-R109.

6.	 Ulrich H, Pillat MM. CD147 as a target for COVID-19 treatment: 
suggested effects of azithromycin and stem cell engagement. Stem 
Cell Rev Rep. 2020; 16(3):  434-440.

7.	 Muramatsu T. Basigin (CD147), a multifunctional transmembrane 
glycoprotein with various binding partners. J Biochem. 2016; 
159(5): 481-490.

8.	 Mahdian S, Ebrahim-Habibi A, Zarrabi M. Drug repurposing 
using computational methods to identify therapeutic options for 
COVID-19. J Diabetes Metab Disord. 2020.

9.	 Dagur HS, Dhakar S. Genome organization of COVID-19 and 
emerging severe acute respiratory syndrome COVID-19 outbreak: 
A pandemic. Eurasian J Med Oncol. 2020; 4(2): 107-115.

Mahdian et al.




