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ABSTRACT

Backgrounds and aims: The coronavirus disease 2019 (COVID-19) pandemic
caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) may
have men at a risk of infertility. The direct influence of this virus on the male
urogenital organs should be evaluated. As well as SARS-CoV, SARS CoV-2 uses
the ‘Angiotensin Converting Enzyme-2 (ACE2) as a receptor to enter human cells.
It was found that ACE2, Angiotensin (1-7) and its MAS receptors are present, over
in the lung, also in the testicles, in particular in Leydig and Sertoli cells. Also, the
presence of proteases such as: TMPRSS2, TMPRSS11B, TMPRSS12 and furin are
capable to promote viral fusion. Since the exact mechanism of the COVID-19 has
not been fully elucidated and no specific drug or vaccine has been developed for it,
control is mainly based on the interruption of the transmission cycle. There are
symptoms of COVID-19 (e.g. fever) with the known andrological impacts that
should be highlighted.

Conclusion: As the SARS-COV-2 may have the potential to infect the testis via
ACE2 and adversely affect male reproductive system, it is essential to commence
with targeted finding and studies to learn from this disease. The aim of this study
was to evaluate the effect of COVID-19 disease on sperm parameters and male
fertility.

Keywords: COVID-19; Sperm; Male fertility; Pandemic.

Copyright© 2021, ASP Ins. This open-access article is published under the terms of the Creative Commons Attribution-Noncommercial 4.0

International License which permits Share (copy and distribute the material in any medium or format) and Adapt (remix, transform, and build

upon the material) under the Attribution-Noncommercial terms.


mailto:j.mahabadi64@gmail.com
https://orcid.org/0000-0003-2930-1213
http://dx.doi.org/10.52547/sjrm.5.2.58
https://saremjrm.com/article-1-190-fa.html

[ Downloaded from saremjrm.com on 2025-10-24 ]

[ DOI: 10.52547/5rm.5.2.58 ]

A4+ F/+ 0 2l g
A FIY i ipdy ol

©oblgs (ool Slgz: Jgino ol g3’

doddlo

pss o bl (Coronaviridae s oslgls) Lo egygls Sty
ol 5l Jsb sLbelS YY L Y aS ai.a positive-sense RNA
2 IS (P slo 9 eSS L Els and el s 4y b g g
oot 3l s3aato 3 fsn I g o onnals gy Uy S o5 s &Y
Ogs b ;0 (SARS-COV-2) Ly ,S" wsaz gy 5l (ol a4l wls
ol p3 Sighe a4 gloy Ol 51l )15 VN elis o o
GARS) sl (oS (> pydis & 2ie 5 S8l A7 Gl
SIS AL Vagss pb 4 Sl clae plole g &5 an
T i @2 g5 (ol S35 Sl 0,50 5 Slaios [T s 5
355 a3 g lasr nl 3590 53 0k ali (95 5 o

anld ok 4 oy Jeady e W oo oLt Slallls
ol 5 955 o 5B e ol Gdy ] a3l e
Oloye 555, el coles jo VA-augsS oS s oo ial38l ) Jless]
Sighe gl & oS WS Jed 1) Gogny onl etz JUTL 5 090
o il ool iyl alosl b s Slidiog cpmimen 0T 5l Sy
ol on olule i s sl 4 SARS-COV-2
ezl LUl 4 ool a8 o oo o b aladl, jo M ss o il
eizmat 5 SARS-COV-2 il )ls See 5 aule aigas 0l oom
B g2 alal,) cnl o SYsb Jlois! slaaly

Jues 02551 51 SARS-COV-2 (g5 a5 0,5 sl 5ol (5 2,k
sle Jsbo @ 9535 sln 00inS Sy i & (ACED) ¥ (i il
4 SARS-COV 55,5 pusilfe alice a5 wiS o oolatul Sl
VA-ssS 3555l 5o oll 28 ACE2 glo oni 5 1 il Jsbs
5 9553 23] ol 6l 055 &3 SARS-COV-2 ug 5 Jlas! .s,ls
ol 3l @Yl gl &5 (e Jsho nlnls 05 o0 St ], O] 5255
€35 15 Bum )50 g ys bass aiilsi e s oo L2 |,ACE2
s oLl T35 sl g 29 ot G3el s M i o
sly (TMPRSS2) ¥ (e plid (e 595 Jed 5l 2lajlssn
L5 SUS2 Jlail 15 () sy JSo (e sl (g (S
S 2)ls 0929 (ol pojliws o 5lg 0 (l axis 03Y S2 02y
M s o o] e mle J5s & Il oley 5o Sling s 0aé
O (P anld gln o5 wies oo L 3 Sllllas (b ye
ol ltlae N el 0 TMPRSS2 559, 9> «Jsbos

56 sl oalad ools gud jeim g 09 plxil 1 A-dgsS 590 0 (uml

AR lils Y oylas B 090

05 debld g sobles (el Slg=> 0

s olyl 2 18- ge5 (5 lows
Ol 30 (5395L 9 o yumwl 4 b yo

rv‘:)&; abls . e sg‘jl:’LQ’A 5“’““ ‘3‘9'?

oSl o 59alS Slaniond 5550 Jrand S (gl oS sl5

Ol QLB ST (S pole
F5¥s0 5 (ol Dl 55 50 cp)lo (5,5,L0 5 559k Dlinios 35 5 T
Ol lnl (o5 pole il o lo (paass 38 (b lon p)lo

oaSz

=20 O35 VR g sl S (6 olom souily i laal g o s
ol 5as (SARS-COV-2) ¥ g 55 g S ol (o3 ol oyt
2 ooans o) peiens 36 88 415 (59, s (pyme po 1y oy
w2551 I SARS-COV-2 555 3,1 sl 00 ol olSs (slo ol
4 3509 Sl 0T olyie 4 (ACE2) Y-(puiigy il (5 0aiiS s
ACE2 o5 ool onds aie S oo oolitul pladl slo Jsko
5l adn ;0 (izeen do 4y, ;0 MAS (2100528 5 (V-)) et
25> e WIS S92y Jgire g SunY sle Jolo o Logas
, TMPRSS12 TMPRSS11B TMPRSS2 .5 j lajlss,
oS Ll oS Casl Jsho U |y sy o disene] b 3,005 furin
095 g 0sis jasiadlalS g g9 (nl bawgs (6 )lows 590 3430 panilScn
Slp sl sbmlas jo vo sl a5 STy b colais] so)ls
JEl a5 2 alad IS o yiage pole Jl s wisl oaii >lb o
wilis Su3le,mt Sl b (0o Jlie Glsie 4 VA58 wdle
g Ay b 455 ls g9 00l

o 059)1 sl SARS-COV-2 il Seoe o Lol 1t yuF domat
5B 0oy Jro w5 s 5 08l 28l |, ACE2 3y, 5wy
Gly aiedin s anllae o 4l 4 argi b ool oY W i% it
Sobow Flaslllas ool 5l Baw 358 2958 silew cal 5l 65518

w3l (oo 13 pe 6595k 5 ol 4 bgyo sla el )l 5 VA-0yg6S

2k ¢18 1a (659, g sl €V A=y 455" ilollg WS

Sl by polo aslissls


https://orcid.org/0000-0003-2930-1213
http://dx.doi.org/10.52547/sjrm.5.2.58
https://saremjrm.com/article-1-190-fa.html

[ Downloaded from saremjrm.com on 2025-10-24 ]

[ DOI: 10.52547/5rm.5.2.58 ]

P oo 550k g el 4 bgrye sl el )y VA-0u955 (65les S

-0 995 35950 9 SH3eily a0 (S Hls L
Ls s g sl 4l I RNA slo g g o5 b og 9 Uy S
L AT eg8 F a9 aites el VY. b A kb
&8 0 LS N A-0ugs8 lolid ) A Wgd (oo s LS 9 WS
i 45 VA-dysS 5 S eagll |, el aitudlsi e wgps Us,S
9 g0 bS5 0 b o] rani S eCle g0 U S Ly e0lsils
b ools gl il cwyp Jl> j0 5900 SARS-COV-2 Liis 4z S
S, 5 SARS-COV-2 o5 sl )] §1 Sl o535 IS 45 Sijshed 3L
bg,S 1y a4 lete 45 caul o LS (ol azd, S5 RNA ksl
D7 asl o (B-COVS) la s s
i SARS-COV-2 gy b do g slis,S b nlo alie
Goed 95 gl So asle hge (9 sla G155 e ()10 p g
b 2le)ls a5 aien SO 2z 5 59,5 (mang S5 i) (o0 S @
p555 M Al (5 egli 1Y B A Jsb 5 2esli 1Fe b B spo Lad
G+C sl 0l slgime 5 ol oS YA,A 590> SARS-COV-2 gy
oS Sl ol s b e sl ol gy Cnl oesl ws 5 TA
() 281 5 (N) iS50S5 M) L () JS5 e 5] a5
Silolr swsny <SL 0 4 B g M S lo (2559 o5 conlnl L
5229 RNA L o8 el (0355 s N (0550 65 (Jo o il o
985 (oo |y oS oalS 5 oSt 5 05 (o0 JolsS (og g DS s 5o
aigs oS (5 oud abjeSIS iy (b3 sl 1S b [
Jlail s abanly 5 wiS (oo bl (g 0)5 mhaw ;3 Sy gege
(RBD) 0055 Jlatl (a3 2yb 5l Oliiee Jsho slisé & 05,5
P ste GEE 5 M la gy el ST s 4 lase
Jo 50 s b (g g lo ES JoSi5 9 ey g glosz| ( Sialon
2SS g (omss) 5 9 398 (oo e (owgng RNA 4 N iy o5
M (9909 4 00D jgamme pgi) (SO Ay (rimed 5 (owgng RNA

.[\‘\] o)lo

18-03995" 4 Mgl (A Lo T wliasiuo 5 (Ldls oiDMe
35 oo alb cugng 5 4l SIS g & Vaens 18-u5s (6l
190 Y Y i Ysome oMo ol Jg eel o 35 55, VE L
@ poye o Canl ol olizel ol Jls e T G5 sy
s oles s jlen nl 4 0055 5 ok U5 alex 5 S b
a5 ) s Jlusbes e 0l 31 a5 s oo plis Clllae iy

UL 00 590 £5,5 Laugie (o) 9iied VA-ygsS
4 oo 5 o8 5l oMo Voo (cwg g Cogie (al 4 e VLS 5
L oolyon wilgs oo ollow 5l gam jo a5 wims oo lii |y s
Jhel asile Lol oMle ol oDle plo g 90 (gim GEp ]
ol R0 b il o i (glo gy ™ el il es

AR lils Y oylas B 090

Ol oz JESH GBU lgie 4 adgigle el b lo e 595k 2 o
lojliatis AT Comal wgzg cal b () J9oz) o)l 9525 (5 ke
5 poel sl Jsbo S5995m 59 TMPRSS 5 (i il o0lyils
Con by ey b ol oS B Glp b Jsle ol cud)b iran
2 V%95 eang S Syl adlae cnl 5l Sae nlply o)l

Ol (Lroddgi piass 9 pral (o @l 4 bgrpe slayially

sl los o e 3 B VA-gsS sy Sy30 5 0k yiite ales L) I Groner
on ke ol Syt jsin b o e s > VmgsS Jlansl ) “?’ ” j e OhiSen
o, s
03,55 oy e P 7 r-¥y)
56 3y30 > Salg 552 ] 4 .
o 8l y5by s JLS 2 il ay » ACE2 ’7’” ”:’ L){’” 22 UT): @ e p et younis
. 3 3 29 03 Loy -
a5 Sighe Jid & p el (5 055 s 395 Bre 93 3 U5 g o3l Sl x Mg e
1 P Heban g (558 i uulss sl 351> 329 loye
393 il b 55 o el 5 04 : ey
Ero3 ol g ACE2
5 B3l 2 o Sl S5 o Vg8
ot e > > 5k 30 e opl by o
. e 5lighys 3 V-

L 5 ool (oo o33 o S3mp ooy | e oliie & VS oSl b o | sBendayan
Lags 5 5 5lo ol i > gmg 5l s L oy & 7 omans o9 J)an
P VP (0 Paptenel 0 02 009Rg 299 ) RSP T > sl o

. b . .ol )5“‘ Poyleysl e (28]
oo sl 25b Jie 929 0l 4 bgrye o5 o File el o8 ke ol 19 et
s ART (slo el 81l s o s bl 5 J
D9 (o dogl igis g ol
b e B9y & Vs 55 den (glew
o 38 oy (ol s (53, 1 i
Sl g ooy pplh ceodbe 2 ke 5T 5 5,138
5 ACE2 as o ol giglapd lub | Jlois) sl puailSe 53 2 505 | ded slom S5 b | 5 Seymen
3 > 4 M-bgs8 5l o8l slyy; 121905 il 3 g
95 ek i TMPRSS2 =255 3 ot el slizysj 2 Va8 gl OlSen
bl J 255 VoS 5 SARS- COV- 2 | gfoye (ol s cpiopan 5 oGl b rox-)
1y b ACE2 s olsye ol s &5
Siless (2l 3398 3 s (5l Comtl md 2 L5
e
25 5 il Claste
UM 1) el S0 il 5 aallas ey i )
} gl gbgall 5 b (Shy oz P oo gl clabl fsen 5 Li
JFS 5 6rim e b IS & 2 - ) -
S S5 Vo Vs & s low 3 (o Slon & M oye (v-¥+)
- e’
V395 ooy
SARS-COV-2 b cpss
28las PISIL SI5 o e o g i |7 o=
g c a . sullizel et gl Yo o0 ) " i
Pl a3 3 g B el g Sjgile el b Vst oo f b e | Figlopel S5 fsen 5 Li
J e’ Jlenr jl (ol
03 ml Gy oymn 4 gsS pllests | ot VoS ohles (rey-)
28 g2y ol ilo ol e 0 el 5 e ey e
oy 38 3 Syjglglgienn
5 adke ol Jloin) 5o ol g Jld &
1 5 aaes o] ] 31 35y (sie 3 Abobaker
PP - )13 3929 S (2] 5
15 s VoigsS S5k 2 ViesgsS U
ooang JL! Bl 5l 5 s peies dla> s * s s 11 i :;h ;L,”i (v-v+) Raba
4UACE2 sl 0,5 & SARS-COV-2 O ) et i
295 o 3! el Saiglgigel Ely
AT2R ATIR) b0 ooy o
. 9 i
e s 0% sl €52 4 S gy | SRSy o sl s (MASy 7 i Aitken
des jl 35 sl des 130 ACE2 oxiS |l b 3,50 (ACE2 , ACEL) u‘ " ’;’d:“ Orere)
S sdgiglod | S il § s |67 afh g Sy
Siiless Jus, : ’ Sin Jisly el
s il i 39
P08 5l 36 VL e g Spe g £
G ¢ gmagn e 435 el & e
bgiye oMo b ke oty (slaylis) 5 (S . .
s ol @y S5l pegng L)
398 .
o o> s RNA
SARS-COV- & acay s oy gy | S92l Webgst o ity | 2 AKNIgE
P R e Jlets! e, e Hamed
b g %5 o sl L ACE2 30 5 ¥ e o o sk s ¥
J 3y 5 SARS-COV-2 ™ (r-v.)
o oo ol 2 gy Cigie Jl! s
SARS- ol idmissl jae Sy o
o5 e 3 obye o Ay » COV-2
el Y o] Slillan > s LS
2 ooy Ol s 6 L3 #
AV sl g MAS (gla 03,8 5529 3y (hoolts olzs slo plul
oo (5553 ol (S0 35 sl el o ) dj e 4 g Sl w
S by U5 sl Jsbo 5 gy sla calid oy Sijlaysl . .
wgrg ot bl bl sl 9 P S <. 3 <
s g ;;gg SARS ggv i el |55 lliEng
- i - - i
b b olSen
05 el e 4y 9 ACE2 oy 2 51 cov-2 | ¥’ L""‘ ‘ v ‘ ‘“Y’ 5
. SASl adly 4l Myey.
Wil 5] ol & mppts Jlaisl sgy5 oms | 3 V) i3] ACE2 i & b (
51s cilles SARS-COV & by clilas | 4 5 b i » MAS (5 o8
51 ol & plia 5 Y o ke ogad
P

e 690k 2 VA=3sS (s ng 4 bgrye Slalllas (o) Jgox

Sl by polo aslissls


http://dx.doi.org/10.52547/sjrm.5.2.58
https://saremjrm.com/article-1-190-fa.html

[ Downloaded from saremjrm.com on 2025-10-24 ]

[ DOI: 10.52547/5rm.5.2.58 ]

U0 aebld 5 (soblpe ginel Slg=> £

ol T agi oo LH olj e 5 oy ameii 5 hie b
Lol g o 00l] bt job 4y dday il a5 apd o Lt b 4l

S Jise |y 035,08 g Wlgs oo g Sdshe
Ol Vb el s 4 boga e aan ;0 ACE2 Lo o5 ol LI
Fo ohlem a5 Jb o was cod dle Yo llas jo 0n 8l ol
o5 520 Lt el e opal iols i |y s s o5 ey s
V0955 bawgs ady ool 5l gt Sl 2 yme 50 (lsz e slon
)8 Ggamlia e ploxl b cizon o

Gl e Loy 4 S

& piien dan cew] aB0 0 ol ol opl a5 ais eols ety

[¥o ¥l
: QY99

69,80 L B T BLI ) s TMPRSS g ACE2 Jos paansilSo

ol
obe 1) ACE (lusl oyl o o o (adeie b Jlo ol (b 5o
WS oo Jb | i3l & 1) gt il a0, 1T 0
Slol alslas sgs oo oo 1 cpssgn 5T & ACEL Loy o uonun
S gy s owipS e 5l QL il peiilgn sla 0ninS Gk
ACEL "™ 555 o sasia MAS g AT2R (ATIR) | gyl
a4l 50 505l Jld g0y (glaadsjsile ypsl mlaws yo 1, )*JL R
Ol sy (o0 S5 A Sl ol S pete il (Sle Ceend g (08
ool JelS s a8 Shlews 13 Conl s ol 0,Shee (51, ACEL
ACE2 Tg55ke ol 3,05 2l 5 (5550k Ul waied oo Ol | 5
S oo Jood V=Y il il o 1) 1 il 5T a8 0iS o oylo
6 Jsko «Siiloges 6l Jsko ;5 ACE2 oS ol ous Laseios [
5955 (o Ot Iy Sl olRiws o (izmen 5 pldl (5 aa sl
sl Jsbo )0 w3l Gl wizmen o)l Jeadsi g0 sepe GHES
Jobo 0,8ee ;0 45 098 (oo osalive (i 5 Y LigS gilo s
Skes 5 (i F59uds il 395 g ela (g g g oY sl
0T 5 V=) il S (oo L) 25 Sl (e slo gl sl
o s sle g 3 (S ok g Ll 5 aan ;0 MAS 6l 4y 3l
ol T sl s ekt (K0 5 Jgipm sl Jobo alex S
22 o ol oo Jloga ST (orasd 5 sl 2 (Slol axlsd 53 05,5
sl 41,8 (PI3K) phosphoinositide 3 Kinase (g 4 5o slea
O3l shed 4y e Vo) iy il Lasgs MAS 0015 (5l JLud
Wl ol LT a9 o AKT (gl i a0 e uld 53 5 PISK
s Ol sl 05 el Ol 9 AKT o9 e PISK clad 51
09 0 obml (gl ool oligS jemgl JLiol azmis 1o 5 gl oo aly g
o U o5 oS g ROS ulgs ey S 55 0l Cews 5l ann &S

AR lils Y oylas B 090

o5 3> gl (g Loy Conl San b (6 2S5l B g aal atsls
Lol ool o] s ai a5 Lo 50 Logas w5 3% 56
B3 Lgal..x.w'l u;)Lo_..l aole o ‘5....444 2% GLQ Lg)Lo.ﬂ 6l)la
5 ol bl gla 5,155 slaws a8l as (SieS jomd b 59,
Sl ctlage (ulsl S plse 4 g ol e E0d 0 )50
O s el i s s lores (ol o i o g o

1344
!
A -9 a: < Shortness
ﬁ - g - R of breath
g »

N\

Abdominal
pain

*
"
X oy

bl 53 14-ay055 5 SARS-COV-2 widle 1) JSCib

01020 5395k 9 13-0995 (e bLI

28 518 (65,0 Jlaz (2yme y0 1) Glo e el (Sae VA-0y555" (55 lou
(ACE) gl 6 0aisS o aeyl L5 ol wldlas M
Jte adsi o I, (AT2R) 55l G g55 (5 0035 3 ACE2
«liwg 40 ey 4 ACE a5 ol oads (5,155 .00l 00,8 (g, o e
O 5% dn JlSS b sl (nlogd (oo 23l Gladl (e 5 il ads
9 <o iUl Jolas 5 masanl @ole palass bl slo Jobw ot o g
I el a5 0 ol 50 il b les o

ai SuY sl sl 1o ACE2 a5 ol onds syliS Se0 B,k |
3599839 il 53 (olusl (L2855 39, (o0 (leF 5 398 (o0 Gl LS
6 0T 4T 5,5 asie gl anlllas Ky (ippizmen T
5 G 5 oY glo Jsko 3 MAS 5 Vo) (sl ACE2

Wb (oo ol Figle pemsl 9 Fie0udg el 50 o () Jleitsl 285 pizmen
[¥v]

WP

o 50y e 45wl anl VA-agsS @ S e 5o
ol Y a5 BB e 4 xSV 5 (LH) oy 008 i55y)
SR L anlie 5o lile cnl 093 (A05 D9 rmgied b gl Ll
e a5 bl (o (g y gt Fmg adgl g8 (6 et Lid Rl

Sk b 5o plo aolesils


http://dx.doi.org/10.52547/sjrm.5.2.58
https://saremjrm.com/article-1-190-fa.html

[ Downloaded from saremjrm.com on 2025-10-24 ]

[ DOI: 10.52547/5rm.5.2.58 ]

PY Ol 695k 5 el 4 bgnye sl il )l 1V A-00955 (5 o S

Pyl 98- 995 (w9329 o bLI)
sle Cogae 4 Ml Jlas (1o ey Jie adgi oiws ;5w pg S92
g d o ool b il oo (izmen ame oo Sl ] ()l
2 ok &8 LS glo el ol slo Joke )b 5l L (onose
Bl gy opl &5 G (astine 4z 81000 18 30 cou |y lo e
ZiKa yogpg siile b gy F o Ll cdi)ls 592y o 40 ojlail ax
VY Gspel 4 b iiloy 0aiy (1550 50 63500 3l o Sl S B il (o
uLxJUa.a.ﬂ‘ mwﬁww&)b)ldf.»l ol @L"L\“wﬁﬁj
B cuile Zika MUMPS L3 5l sla Lugps 45 25,5 asein
Jols ol ol T s S e el el
iyl S5 530 el Slass 2alS codd g 58 e 15595yl
st sloypS ™ sl a0 g Ggeyon 5 AL i Zob
S 0 iS5 KS 5a Wigd (oo (o @lo O w9 B O il
ool s By g A sla S abanly Ful el ol aan- o5
S575 W digad al Gasb 5l Guses (Tosl 1o (5 poe s e e 52
Sl sl & e Wl oo (S35 S s anlE e e ol
35 o palie slos aalidl T sgs Galis sla gaet slowl 5 calisee
aim & JoSIpns e olyn y3ue 5 s ol 15 & e Sy o

ARy 50,5

51, MAS (s 05,8 5 V) gl ACE2 jpi> ki
4 e Wy oo ACE2 4y 1 3-0y555 (g ps Jlas! 27T il ool
! STy Sy 4y mie o5 05 I i Bl a1 e el
51 355 on I35y 5 Saad o sk o Sloe S ol 4 (555
1y wapg ol 45 WHls 3925 o5 Aiged p> b (g0g00me Olalllas
Sl e S5 ) 4 azgi Lol oS o byl e e b e aay
O el b e ady 0 1) mgng 352y o) addllas e oS
wls ol S g 4 1 pemniigg 3] a5 bl 5l sl 03,55
oo a3l i ACE2 T JLso s g ml ol (Bl ade 09 o
IS ALS g b acy o

@l Jsko 4 55,5 gl ACE2 (s i S 5| SARS-COV-2 yug
s bags UK (P 550 b S eis 5 WS (o eolid L]
ACE2 (5 00,5 90,2 045 oo 5l (TMPRSS2) _lid oo o e
(S30Y 5 s o LisS il sl Jslo) bo 4y ,s TMPRSS2
sl 020, ST s ool g 58 Jlkial sle sk 5

2529 Oldye Jio adgi pin aliSee S0 50 ugpg ! 4 bogye

AR lils Y oylas B 090

st 5 Jsho s & Vo 0SSl Jlail (Jgjsiems 50 slls
5990 50 (ombool (25 ACE2 ¢l ol 00,5 oo o sl (s DNA o)

(¥ Jsa) s ls
g5 o (TMPRSS2) 30 g5 i iy cyzpms iSgz ¢ S0 By 5
099 99,9 9 SIS 4555 VIE U FAY awl slaacsl ,o |, ACE2
Jlos & ACE2 GBIy as o5, (oo Uil .soled Jugend 1) VA-0y 558
Pl 0 Shos 5 aile 0y (falS el g nl (2 yre 0 (85 )13
e slaslsn 9529 93,5 ook (58, (e 5l A e 45 290
23 o ol o Jsko ol ;s TMPRSS127 3 TMPRSS1IB L3
oz 5l gy Cishe oaisS Jlab slojlsgn plsie 4 b ] aen o5
il 3975 45 89, on Ll T S e e o gy Uy S
Sl oyl Slodly sLi 0 ACEZ (izman g oaiS’ Jlabd slajlisy
s Saled 53 9 098 Jate Jobo v 4 V30595 g g 45 S92
w50 o Jobo ol Calil e Jobo j0 4z g s aan 0 4z 008
sl 0335 5 o 33T 51 LelS acgome sLls b sk ol sl ol [
Sl o e 1 Sl s a5 wiisn WIS oS A5l

Ol (Sieleed slo G 8590 50 1) (SYIge 5 WI5LS 090 S
LS e sl V3may555 6 lens b 1o o] bl SeSa 5 Loy

pAR 4
| )
=3
Reaction? ‘
N
M‘m hondri;
4

Apoptosis

50 ol 6 pd cal g Gl pyanl 0 Shoe g s 30 pnntign 3 e L 1Y S8

ACEL Lusgs o5 ol by (oSs359500 SitlSs S | opmniipa 51 ) A-ygo8 6 alom
5 ATIR (ol 00 ,uS 393 g 4 a5 wiS o bl | 11 i3] § 050 o aiBlSs
V) s 3T 6 08 oo 555 ACE2 Lawgs 1l ippenisgp 351 S o Jsé |, AT2R
L oS o it AKT 35 o Lo |, PIBK 0siiS Jlad MAS 65,5 5 555 olsi
Lt 1) Jols il 0035 BAD wiile p ol 55ty (ol (gl 0t woldis (bl 5o
LL3 | 5 BAD ol jids wizig sl PIBK/AKT e STl ol b oS e
o Jolse Lxil )0 g S o &8 > (5,008 gl S 4y g 95 (00 ST YEY-VE L ogs
2 ISE (P ey iy oo Wl IS S5l Ll 5 S e Jlbied |y S5
e S )8 Gl b g aas (oo )18 Ban 1) ACE2 (o3 15k 4V A-0y958 ug g o

1 281 e las 4y sl (yile 0053 At 3 1 o0 o 511, PIBK/AKT

Sk b 5o plo aslesils


http://dx.doi.org/10.52547/sjrm.5.2.58
https://saremjrm.com/article-1-190-fa.html

[ Downloaded from saremjrm.com on 2025-10-24 ]

[ DOI: 10.52547/5rm.5.2.58 ]

25 4 KoY (sl Jobo (2555l 5 stz 5 BB Sl saims e
=] .
Pl LH

S5 A

wlic ol @l o5 ol SUjlas 5 gu (Jshe (g ke S )V V-ugsS
Gub i o WAL e (S g a5y S D90 4 9 SARS
SR N Golewm al gl (oo Jie S0z led g ok DS
9 E5e8 3l S Wl 5 358 (o0 wgee Sl el 5 Sl s
S olsie ) A58 (g olens D31 0550 50 0,5 (65 sl ()] oS
sl 4 b gl Ghow (s e Joo 0 e 595 2 H3ebs 5 )le
5 Solem S S lp ool Slalllas (eST0)ls 92y (5oL
o0 8 ploml (Jodls Comdg o e sty 5 D obsS slaaly
sl 0 03l i g5 61 (6 ylams il 0 45 e lan e
s e 9 28l (oo Jloizl o oo ye Jroads s 5250
Sya g Eord Canl 0885 AES (6 pmma sl g (nl 9590 )0 S0
«Syerge Jole 4 3bj Jlext 4 plope 50 6 )lem cnl 51 (AU VL a0
Ll 05 (o bgrye (bl b lasypo Sl slo)lidy 5 (S il
ol s s i b peditone (g, 42 45 15 e 5 5lo
al el 90,5 (1850 (559 Cudls r gie S0 IS oo b oy
25 or Seigile ol o

5 aiph oo il by 4 Al oLl sl 4 ;s TMPRSS2 5 ACE2
Wl oo V=295 )5 (oo 51 3590 Jobo 4 (g ny (Rl S9)9 o
Olem 58 1 a8k 418 50 )9k 5 Figle sl 2 siie D3
W5 oo 5595k el Lol Gl (500 10 (Sl )3 (g g 979 cOleyd o
RIS Gloe & il b 098 Jioie 6 jlom (l & bgaye <5 3525 L
Oller 5o oo &le Glayially 5 (Fgey9m ol b)) il Sy
Sad V> 50 oy 4 Sighe ploj 0 (wgny Golem (ol 4 M
Jed il ale cogaze sl adsl llllae slawls 098 oo dvogs
ol lp el §)lom By, 9 alojl sla by, iges SzsS o5l
Gl gy Slalllas iy ol pSin b)) 5 @S
255 plodl

@‘Q)M 9 M y
Sro9 ple paas gbwlen IVF 5o (LS5 51 alwgun
] (oo Jos 0 S85 g pal plo (59,L0 5 69,k Dlindios

AR lils Y oylas B 090

O, dabld g (goblpe (gl Slgz £Y

Bl 3 1) ans Ol (o0 09d AU &5 S Jdo (o ol axsly

10 23, g e 83 5 (o1 i g3 s (8L S o0
~92995 4 M Gllews doy0 el e o oS el (D 5l (S
2ot Bl ol 4 wlg e cdle pl 008 e cdwlie N4
Ol plo Bl a8l peig Sl Ol @elais (So59de 58 sl el
ol Sy25 L g olan (pals el Wl (oo o5 ploj e 0 S (S
Al 4 cSib aes s 1) o] s DNA (S Lo Qg o g 340
Ao 4 S50 U Oyl a8 g b Do Wiy oo p el (s il )by (6 sl
PEE SO Ry P AL RO S TR U L GREX A

lov] PR .
SR (90 ed (S ) (g9 S9TY IS D)9

S9oogp Jlinl Pl SO g puwgind g 18-w995
P39yl

Ol alid odizy et VAaigsS 5 b (39,0l e Sl
Ol Vg Cughe s 1) g gl (90,90 598 51 ol
Ot 9oL oS ST ay9m (s 005 o sl (9,08 M il 038
90,98 ! a5 S o w85 1) GNRH (Lusa¥igon 5| (GNRH)
0aé I LH 5 (FSH) JsSsh s 00iiS oS0 (y30y9 oy ol cely
155 LH 5 FSH Ltals el GNRH by mhio 058 oo judpeed
BT 58 oo KoYy Iy slo Joko o Shes 5 ST ans
HB b 4y oy LH grlas V=955 Loy 5o ol (i o
ol oloye & Cund FSH g LH/ (g mgins sl Ll 0gy 396 spr g8
o8 59y 1N 2l 0ghll oo gm0 o Slgiig o Sl talS
elS LHI g g Comad VmgpsS @ Yo oljlam 50w,
comi 93¢ 0 ,Shos 4y Sl cos Sl coml oains olis aS wb e
- S 5bgeet g VBt s9me (53l JUub il ogdle IV el s e
S8 )3 oolol (L2E  (geyem clile )3 gam SIS 5 oobsS
FUS s pyesl ol

e by KoY la Joho @ o] &5 05 5 Uy o
(o9eVbseed GNRH (ceae sl Jobo 5 335 9) Syg550lsS
boadsl Sy ol al b oogd osaline Ug)S sla ugpg b Wl (o
@ g e 0979 Dygo 40 Golon (nl 4 bgipe eadlisS g sl
O Jgaz) ol @Y (g0t 9058 Slalllas g 09l Coll comy 55k
e NwgsS Solewm 9 D9 g e dly Cosle Il Gy
olos 2 Fsess2 2yl 5 el Sl yall (2l Sessls il anlas
w32y I L 9,5 5 03Y ole iz (b 53 (5 lenn (0l et
b ade 2 (Soiglnsedgily sl Wity Ug)S wg 0y ol 45l Jlozo|
G Soinz yobo 4 YA-0y955 Jlad Cagae 4S5 ol ooly yliad il axils
el ol a5 09d oo LH & g gins s (2015 ey

Sk b 5o plo aolesils


http://dx.doi.org/10.52547/sjrm.5.2.58
https://saremjrm.com/article-1-190-fa.html

[ Downloaded from saremjrm.com on 2025-10-24 ]

[ DOI: 10.52547/5rm.5.2.58 ]

FY o0 553k 5 el 4 bgaye sl ol )y VA-0u955 (6 5les S

9.  Perry M], Arrington S, Neumann LM, Carrell D,
Mores CN. It is currently unknown whether SARS-
CoV-2 is viable in semen or whether COVID-19
damages sperm. Andrology. 2020;

10. Dimitrov DS. The secret life of ACE2 as a
receptor for the SARS virus. Cell. 2003;115(6):652-3.
11. Fan C, Li K, Ding Y, Lu WL, Wang ]. ACE2
expression in kidney and testis may cause kidney and
testis damage after 2019-nCoV infection. MedRxiv.
2020;

12. Chen Y-W, Lee M-S, Lucht A, Chou F-P, Huang W,
Havighurst TC, et al. TMPRSS2, a serine protease
expressed in the prostate on the apical surface of
luminal epithelial cells and released into semen in
prostasomes, is misregulated in prostate cancer cells.
Am ] Pathol. 2010;176(6):2986-96.

13. Hoffmann M, Kleine-Weber H, Schroeder S,
Kriiger N, Herrler T, Erichsen S, et al. SARS-CoV-2 cell
entry depends on ACE2 and TMPRSS2 and is blocked
by a clinically proven protease inhibitor. Cell. 2020;
14. de Carvalho RC, Groner MF, Camillo ], Ferreira
PRA, Fraietta R. The interference of COVID-19 in the
male reproductive system: Important questions and
the future of assisted reproduction techniques.
Clinics. 2020;75.

15. Chan JF-W, To KK-W, Tse H, Jin D-Y, Yuen K-Y.
Interspecies transmission and emergence of novel
viruses: lessons from bats and birds. Trends
Microbiol. 2013;21(10):544-55.

16. He], Tao H, Yan Y, Huang S-Y, Xiao Y. Molecular
mechanism of evolution and human infection with the
novel coronavirus (2019-nCoV). bioRxiv. 2020;

17. Zhu N, Zhang D, Wang W, Li X, Yang B, Song ], et
al. A novel coronavirus from patients with pneumonia
in China, 2019. N Engl ] Med. 2020;

18. Zhu C, Sun B, Zhang X, Zhang B. Research
Progress of Genetic Structure, Pathogenic Mechanism,
Clinical Characteristics, and Potential Treatments of
Coronavirus Disease 2019. Front Pharmacol. 2020;11.
19. Fehr AR, Perlman S. Coronaviruses: an overview
of their replication and pathogenesis. In:
Coronaviruses. Springer; 2015. p. 1-23.

20. Xia§, LiuM, Wang C, Xu W, Lan Q, Feng S, et al.
Inhibition of SARS-CoV-2 (previously 2019-nCoV)
infection by a highly potent pan-coronavirus fusion
inhibitor targeting its spike protein that harbors a
high capacity to mediate membrane fusion. Cell Res.
2020;30(4):343-55.

AR lils Y oylas B 090

P E PRy

5 &k Slids 50 (IEC) (Bl anes ol 0,50 )b o)l

235 )18 ple 59kt

28l e
Bl S5y ailie ola andllas ol 4

(Jbo gl

el p)lo (55,0 5 6y9)b Sladiod S e o Sty b2,k ol

&L

1. [lliano E, Trama F, Costantini E. Could COVID-19
have an impact on male fertility? Andrologia.
2020;e13654.

2. Abobaker A, Raba AA. Does COVID-19 affect
male fertility? World ] Urol. 2020;1-2.

3. Stanley KE, Thomas E, Leaver M, Wells D.
Coronavirus disease (COVID-19) and fertility: viral
host entry protein expression in male and female
reproductive tissues. Fertil Steril. 2020;

4, Li D, Jin M, Bao P, Zhao W, Zhang S. Clinical
characteristics and results of semen tests among men
with coronavirus disease 2019. JAMA Netw open.
2020;3(5):e208292-e208292.

5. Aitken R]. COVID-19 and human spermatozoa—
Potential risks for infertility and sexual transmission?
Andrology. 2020;

6. Guan W, Ni Z, Hu Y, Liang W, Ou C, He J, et al.
Clinical characteristics of coronavirus disease 2019 in
China. N Engl ] Med. 2020;382(18):1708-20.

7. Xia ], Tong ], Liu M, Shen Y, Guo D. Evaluation of
coronavirus in tears and conjunctival secretions of
patients with SARS-CoV-2 infection. ] Med Virol.
2020;92(6):589-94.

8. Chen L, Zhao ], Peng ], Li X, Deng X, Geng Z, et al.
Detection of 2019-nCoV in saliva and characterization
of oral symptoms in COVID-19 patients. Available
SSRN 3556665. 2020;

Sl by polo aslissls


http://dx.doi.org/10.52547/sjrm.5.2.58
https://saremjrm.com/article-1-190-fa.html

[ Downloaded from saremjrm.com on 2025-10-24 ]

[ DOI: 10.52547/5rm.5.2.58 ]

O aabld 5 gl gl Slg=> £O

Focus on severity and mortality. Front Public Heal.
2020;8:152.

34. Shen Q, Xiao X, Aierken A, Yue W, Wu X, Liao M,
et al. The ACE2 expression in Sertoli cells and germ
cells may cause male reproductive disorder after
SARS-CoV-2  infection. ] Cell Mol Med.
2020;24(16):9472-7.

35. Xu ], Qi L, Chi X, Yang ], Wei X, Gong E, et al.
Orchitis: a complication of severe acute respiratory
syndrome (SARS). Biol Reprod. 2006;74(2):410-6.
36. Castillo ], Jodar M, Oliva R. The contribution of
human sperm proteins to the development and
epigenome of the preimplantation embryo. Hum
Reprod Update. 2018;24(5):535-55.

37. Valdivia A, Cortés L, Beitia M, Totorikaguena L,
Agirregoitia N, Corcostegui B, et al. Role of
Angiotensin-(1-7) via MAS receptor in human sperm
motility and acrosome reaction. Reproduction.
2020;159(3):241-9.

38. SongH, Seddighzadeh B, Cooperberg MR, Huang
FW. Expression of ACE2, the SARS-CoV-2 receptor,
and TMPRSS2 in prostate epithelial cells. BioRxiv.
2020;

39. Younis ]S, Abassi Z, Skorecki K. Is there an
impact of the COVID-19 pandemic on male fertility?
The ACE2 connection. Am | Physiol Metab.
2020;318(6):E878-80.

40. Koppers A], Mitchell LA, Wang P, Lin M, Aitken
R]. Phosphoinositide 3-kinase signalling pathway
involvement in a truncated apoptotic cascade
associated with motility loss and oxidative DNA
damage in human spermatozoa. Biochem ].
2011;436(3):687-98.

41. ]i H-L, Zhao R, Matalon S, Matthay MA. Elevated
plasmin (ogen) as a common risk factor for COVID-19
susceptibility. Physiol Rev. 2020;

42. Singh M, Bansal V, Feschotte C. A single-cell RNA
expression map of human coronavirus entry factors.
Cell Rep. 2020;32(12):108175.

43. Kurscheidt FA, Mesquita CSS, Damke GMZF,
Damke E, Analine RB de A, Suehiro TT, et al.
Persistence and clinical relevance of Zika virus in the
male genital tract. Nat Rev Urol. 2019;16(4):211-30.
44. Le Tortorec A, Matusali G, Mahé D, Aubry F,
Mazaud-Guittot S, Houzet L, et al. From ancient to
emerging infections: the odyssey of viruses in the
male genital tract. Physiol Rev. 2020;100(3):1349-
414.

45. Epelboin S, Dulioust E, Epelboin L, Benachi A,
Merlet F, Patrat C. Zika virus and reproduction: facts,

AR lils Y oylas B 090

21. Ashour HM, Elkhatib WF, Rahman M,
Elshabrawy HA. Insights into the recent 2019 novel
coronavirus (SARS-CoV-2) in light of past human
coronavirus outbreaks. Pathogens. 2020;9(3):186.
22. Mardani R, Vasmehjani AA, Zali F, Gholami A,
Nasab SDM, Kaghazian H, et al. Laboratory parameters
in detection of COVID-19 patients with positive RT-
PCR; a diagnostic accuracy study. Arch Acad Emerg
Med. 2020;8(1).

23. Lu H, Stratton CW, Tang Y. Outbreak of
pneumonia of unknown etiology in Wuhan, China: The
mystery and the miracle. ] Med Virol
2020;92(4):401-2.

24. XuX-W, Wu X-X, Jiang X-G, Xu K-J, Ying L-], Ma C-
L, et al. Clinical findings in a group of patients infected
with the 2019 novel coronavirus (SARS-Cov-2)
outside of Wuhan, China: retrospective case series.
bmj. 2020;368.

25. Huang X, Wei F, Hu L, Wen L, Chen K.
Epidemiology and clinical characteristics of COVID-
19. Arch Iran Med. 2020;23(4):268-71.

26. Sohrabi C, Alsafi Z, O’Neill N, Khan M, Kerwan A,
Al-Jabir A, et al. World Health Organization declares
global emergency: A review of the 2019 novel
coronavirus (COVID-19). Int ] Surg. 2020;

27. Akhigbe RE, Hamed MA. Possible links between
COVID-19 and male fertility. Asian Pacific ] Reprod.
2020;9(5):211.

28. Foresta C, Indino M, Manoni F, Scandellari C.
Angiotensin-converting enzyme content of human
spermatozoa and its release during capacitation.
Fertil Steril. 1987;47(6):1000-3.

29. Hohlbrugger G, Schweisfurth H, Dahlheim H.
Angiotensin [ converting enzyme in rat testis,
epididymis and vas deferens under different
conditions. Reproduction. 1982;65(1):97-103.

30. Wong PYD, Fu WO, Huang SJ], Law WK. Effect of
angiotensins on electrogenic anion transport in
monolayer cultures of rat epididymis. ] Endocrinol.
1990;125(3):449-56.

31. Reis AB, Aratjo FC, Pereira VM, Dos Reis AM,
Santos RA, Reis FM. Angiotensin (1-7) and its receptor
Mas are expressed in the human testis: implications
for male infertility. ] Mol Histol. 2010;41(1):75-80.
32. Sabeur K, Vo AT, Ball BA. Effects of angiotensin
II on the acrosome reaction in equine spermatozoa. |
Reprod Fertil. 2000;120(1):135-42.

33. Jin]-M, Bai P, He W, Wu F, Liu X-F, Han D-M, et
al. Gender differences in patients with COVID-19:

Sk b 5o plo aolesils


http://dx.doi.org/10.52547/sjrm.5.2.58
https://saremjrm.com/article-1-190-fa.html

[ Downloaded from saremjrm.com on 2025-10-24 ]

[ DOI: 10.52547/5rm.5.2.58 ]

PP o0 639k 5 el 4 bogrye bl )ly p VA-0y555 (g 5lens S

59. Youssef K, Abdelhak K. Male genital damage in
COVID-19 patients: Are available data relevant? Asian
] Urol. 2020;

60. LiR, Yin T, Fang F, Li Q, Chen ], Wang Y, et al.
Potential risks of SARS-Cov-2 infection on
reproductive health. Reprod Biomed Online. 2020;
61. Wang S, Zhou X, Zhang T, Wang Z. The need for
urogenital tract monitoring in COVID-19. Nat Rev
Urol. 2020;1-2.

62. Groner MF, Carvalho RC de, Camillo ], Ferreira
PRA, Fraietta R. Effects of Covid-19 on male
reproductive system. Int braz j urol. 2021;47(1):185-
90.

63. Seymen CM. The other side of COVID-19
pandemic: Effects on male fertility. ] Med Virol. 2020;

Sarem Journal of Medical Research

questions and current management. Hum Reprod
Update. 2017;23(6):629-45.

46. Schindell BG, Webb AL, Kindrachuk ]J.
Persistence and sexual transmission of filoviruses.
Viruses. 2018;10(12):683.

47. LiuW, Han R, Wu H, Han D. Viral threat to male
fertility. Andrologia. 2018;50(11):e13140.

48. LiH, Xiao X, Zhang ], Zafar MI, Wu C, Long Y, et
al. Impaired spermatogenesis in COVID-19 patients.
EClinicalMedicine. 2020;28:100604.

49. Cheng VCC, Lau SKP, Woo PCY, Yuen KY. Severe
acute respiratory syndrome coronavirus as an agent
of emerging and reemerging infection. Clin Microbiol
Rev.2007;20(4):660-94.

50. LiY, Zafar MI, Wang X, Ding X, Li H. Heat stress
and pulsed unfocused ultrasound: the viability of
these physical approaches for drug delivery into
testicular seminiferous tubules. Curr Drug Deliv.
2020;17(5):438-46.

51. WuH, Jiang X, Gao Y, Liu W, Wang F, Gong M, et
al. Mumps virus infection disrupts blood-testis barrier
through the induction of TNF-a in Sertoli cells. FASEB
J. 2019;33(11):12528-40.

52. Wang Z, Xu X. scRNA-seq profiling of human
testes reveals the presence of the ACE2 receptor, a
target for SARS-CoV-2 infection in spermatogonia,
Leydig and Sertoli cells. Cells. 2020;9(4):920.

53. Hamdi S, Bendayan M, Huyghe E, Soufir J-C,
Amar E, El Osta R, et al. COVID-19 and andrology:
Recommendations of the French-speaking society of
andrology (Société d’Andrologie de langue Frangaise
SALF). Basic Clin Androl. 2020;30(1):1-6.

54. Vishvkarma R, Rajender S. Could SARS-CoV-2
affect male fertility? Andrologia. 2020;52(9):e13712.
55. Bendayan M, Robin G, Hamdi S, Mieusset R,
Boitrelle F. COVID-19 in men: With or without virus in
semen, spermatogenesis may be impaired.
Andrologia. 2020;

56. Sergerie M, Mieusset R, Croute F, Daudin M,
Bujan L. High risk of temporary alteration of semen
parameters after recent acute febrile illness. Fertil
Steril. 2007;88(4):970-e1.

57. Pozzilli P, Lenzi A. Commentary: Testosterone, a
key hormone in the context of COVID-19 pandemic.
Metab Exp. 2020;108.

58. Ma L, Xie W, Li D, Shi L, Mao Y, Xiong Y, et al.
Effect of SARS-CoV-2 infection upon male gonadal
function: A single center-based study. MedRxiv. 2020;

Volume 5, Issue 2, Summer 2020


http://dx.doi.org/10.52547/sjrm.5.2.58
https://saremjrm.com/article-1-190-fa.html
http://www.tcpdf.org

