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Abstract

It seems necessary to do any research on the new Coronavirus, SARS-CoV-2, or its mutant version, which
causes acute respiratory syndrome by inducing cytokine storm in individuals and has imposed a great burden on
the world during the last year. Smoking is one of the most important known risk factors for severe respiratory
diseases and even death. According to studies, about 1.4 to 18% of COVID-19-induced hospitalizations are related
to smokers, so both the upper and lower respiratory tract in smokers are more prone to COVID-19 infection. They
are also more likely than non-smokers to have more severe respiratory symptoms from COVID-19. Therefore, in
recent year, the main goal of researchers is to recommend prevention and treatment strategies for vulnerable
people with underlying diseases.

This study aimed to investigate the mechanism of irreversible effects of smoking on the respiratory system
and exacerbation of the emerging infectious disease COVID-19 and compare it with non-smokers.

Keywords: Coronavirus, COVID-19, Acute Respiratory Disease, Cigarette Smoking, Cytokine Storm.

*Corresponding author: Mostafa Mahabadi, Email: m_mahabadi@razi.ac.ir
Address: Department of Virology, Faculty of Medicine, Bagiyatallah University of Medical Sciences, Tehran, Iran


http://dx.doi.org/10.30491/1.1.3
mailto:m_mahabadi@razi.ac.ir
http://dx.doi.org/10.30491/3.1.13
https://jmarmed.ir/article-1-111-en.html

[ Downloaded from jmarmed.ir on 2025-11-17 ]

[ DOI: 10.30491/3.1.13 ]

VP o 4l o) oylons ¥ 0,9
IY_Y o lbxbuo
10.30491/3.1.13 ¢

MARINE MEDICINE|

(5 e e 3131 s gl 9 V81955 41 Uil 30 32 Kins Bpone 530

#0 ooll a0 Blaae T glyomo Culad F 8o S ) Sgaid s

Ol ol ol 4 (K pole olKiils o Sy oudSiih o Sy S jd 5 (il o8 09)5 i) jod il !
Il ol Al 4y (K pole olfiilh o Sy oaSiih o Ky S 5 (5l 8 095 i i ULl T
! ol Al s Sy pole olSiily o Sy 0dSlils o Sy S id 5 STslap8 00)5 s iplaued Sl T
! ol el s (S ple olSiily o Ky oSl colac] pple Slisind S o a5 gl il T
Ol ol Al 4o (K pole olRiilh o Sy odSiis s lid g pSio 095 s puolicd g g sboli]?

AAGCVARYL 21| L7 v JUR VR | L LVARY AR PRt | P

DS

Cytokine) (ol g olbsh G L &S ol 4l e £ b (SARS-COV-2) e (39299, (198l c g3y 4355 o plos]

@5 Jooo s 4y 3l Jlo G (b 3 1y o3b5 oolall g (Slr Sl 939800 (oud 3 pyis oy 4 oeie )8 55 (stOrm
U Spe (G5 g (oS ol 05 lacsslons o 3 0ad 4B ld jlujlad Jalge oy jiers I (S0 ©lils Jlowinl sl (955
083 o 4S5 sk cansl (6 ) K 13l 4y 3lato VA—998" 51 5L (ol cs yiamm 5 huoyd YA B V/F 3gs clalllan ol s .canl ol 51
3381 &y S 331 el 53 pioman 3565 oo )18 VA= 958 Sl (BL Cogie U CoS pin () S8 ) ST ob g (SBS (wis
&y aie Lol Gun pdl Jl SO o 1 ol i VA=2555 (ylow 1 (B s Juid Wl ey s (g, Kuw e
sl Jlad (2 yen 3 g laise; lacsilon b 3L sl (Slepd g 018 (6 Kby oS0 dnoys
VAhg58 sbg (St Golon LS B Bpas il CtS p Ol uilo G Bin b Ll (ol )3 3yl adlllas

285 Pl S s S5y 32 (8 S 331 10 Glow ol Egd 3o L ] Aglio

5 GBgb s (S S pyias VA=g58 (19925U9,S 10 3lglS

m_mahabadi@razi.ac.ir gl Comy (63T do hbrucro 1 Jgtume ot ¢*
ul).:l ‘ul){g ;A.U‘A.\.a.» US\A:J)J lp9l.c oKl ‘US\A:J)J 0a sl ‘ML.M, UP929 9 ‘_r«\’u g,;s)s:.n 09; :L)"’)J"

by b doxe


http://dx.doi.org/10.30491/1.1.3
http://dx.doi.org/10.30491/1.1.3
http://dx.doi.org/10.30491/3.1.13
https://jmarmed.ir/article-1-111-en.html

[ Downloaded from jmarmed.ir on 2025-11-17 ]

[ DOI: 10.30491/3.1.13 ]

Loy souw 03l Y0+ 5l s g9l B 1505 (g5 3l
(oS s 21y (§ 400 e Sl oS (V0] el 5 st
o Sy cpl (o WS (oo oot sl s e
wlhosd dge dtwd P & Cwl WSS Ko O 29390
JoSUs0 canliis cle a odle oyl )15 )13 jglslzel g 5,5 g,
5 39bi Sl ol slald > (Ach) osS” izl L
F o B Spae adl b 33,5 (o0 (s Jetl (>
Ao gl s Jetsl 4 S (ol (sross S (S
plsl g )15 58 sl 1 )5S e (slaplyy JUaml 13
dbmlsliel § (Sily ) Spae (hal 38 L ashl )3 9395 0
G g (ol ey oy Sl olol b as” 20,5 e
lasho J31 53 (g rglsyS (2licisie dise) ¢l pacn
cilisee 150 50 (o0bj e ladss gols 33,5 e Wl
oS oS el o 5l S Sl culigy olojle akes
e 38 (wdl s Chendl coge LS (LB Ko
Pt b (S 58w 457008 (0 Cogll 4 cpl I 390 oo
o s piag R )l (allen (1992909, 5l (SBU (i Sl
ACE2 3,5 ol inlié] ey S 8o A58 o ol 30
Jobo 0 (g st g b JUadl dinej o 53 (V) 235 oo
Candd b VR~ 968 S oljcisie ol doui 45 ol b
(VW) ol s s

W canl jlhlasl o LSS s o s oS ]yl o Y
oy cnl gl g S5l lp (See by Wl 4
5 0992909)5 39)9 >l lapuslle w)p ) H5ebgs
L8l oy b (o S sl Cj wlicisas 3 Slas pulSe
sy 50 5 4y (6958 6y A3 o S sl (B m0
Ol 2 e 393 Sl e oy 4 45y9 0 adlllas (9l 3
Sl odm 2935 4 55 (glosLil g ol aidldy VA-1geS 4 Wl
Lol 0153,3 Lasls

L 59,

ool 9 VA=21958" byl 3)90 )3 Sl (590 adlllas 1>
yrolsd Jload Ola Glilllae (ggoins (hedS B b ol
bl gy olllhs 5 ab pbol Ye¥e yolus b ¥o)4
2 OoMedS 8w Gl sl 3j90 53 Gmen A0S
Yore b Yeee Jlo S (U sy Jbbia) sl Jsbo
ol Sl Jolis pils asdllas s T milio plos s odlisl 5
ISI Web " Slelbl slaolol 45 45 1554 (6950 9 (ido
5 "Scopus" "PubMed" "Medline" "of Knowledge
SllS 5l glate ol glp aww, Ols & "Google Scholar"
oS B’ wile adllas )50 gdge b clie sullS
"ACE2" 5 "Vmagss" 5" S S 2"
15 03lizl "SARS-COV-2 — g 51bs,5"

J Mar Med Spring 2021, Vol. 3, No. 1

.

LV RPY

World ) les cuilig plojles 45 Y43 Jlo puobus |
Lda wy gl 3)S plel (Health Organization, WHO
Ol plr 3 e 9 O Ologg e 2 VA9 )len b
L3 )3 5 sskee WO 5 i o5 0siST cenl il 328
b Slallae wilos Cgd 485 yadeo Y5 i g Wlods o34
s g2 0 S5l g 95369, (ol 2, SMas uilSs 390 50
5| SARS-COV-2 yo8ys5bis,S () Gl 00 e o'
SPke ) byl i 395 (s (sl 555,055 Lol 520
Jae wmpl plo Joho opy oxnS a (glycoproteins
Angiotensin converting enzyme 2,) Y  ypusba sl
5 095 LS 09,5 5l a3l cul 29300 sl )]s ACE2
)JJMJN&MN‘AQ@Q‘EL‘OQMH&J)J
0355 (pl Bo)b 5l )oSde (g sl 4y oS 190 podlig]
adllas Sy a8 oo Wy 39 (st kil (slo sl &
09,5 95 o 45 (Gluil 05,5 o g lasbge l 09)S o 55y
015 S 3l UL cdale 5l Sl cslauily )8 ) K 593 o 20 42
3% Gal5S S bl 2 izzen 35 Ll s 5> ACE2
Of VR ele ole 13 L)l (Sgie slac)len S8 S5
D el cdale ) o) Sy 331 b duglin 3 (g )Kpms 5,3l
ot 0XyS cpl Sl g5 1 g conl H0,95 0 ACE2 o5l
o1 ol U clale e 4y el Jsbs 3,lg o 5UL s yus by
5l Gl SS9 gy b S Gla bl S
§ St Sl 1 UL o bl 5 (4 (ool s
ol (Cytokine storm) " ol g Bk W & )b
cplpli (YO) 187 Jooos (s Sl 2 1y 6 ol
alzee glaplul p ugng il @ye SISl 8)S e o L
Sy & @l 3y90 3 SIS kS e ol
b ()& 01,8 Ao I i S (gl slas Lo
Sk ()& 21,81 as” Wlodly s LB cldllas (F) cunl
Wee (MERS-COV) Lope b I5lslis] &y () Sy ol3l
01 yiiio b Sldllas 1 (gl 4501 Bl (085) K9 o
S8l 4 Cons (6B o3l &S woly L 55 VeV Jle yo
I b palse g cisis jld (ome ) jide ()
b casd wled 5150 )8 s dlixe 38 LSSl ys 5 eow! yidiy
JES] oo &5 0392 (w909 gekee JBU (i 9 b ¢l
2 Y gy B 4 ) sl 13 cpl 4 gy 5 Jae
(A) S VA=995" (5slows o2 pme

(i 850y s gjlow dbul b oLl s s
Sy 5wl (Lol Cad & by Sl 5 (Sly glacyd b
(3) 2br il oS (Slas oy 4 U]


http://dx.doi.org/10.30491/3.1.13
https://jmarmed.ir/article-1-111-en.html

[ Downloaded from jmarmed.ir on 2025-11-17 ]

[ DOI: 10.30491/3.1.13 ]

ol g oy Sl b (gt (ol W1 5w
Geiod sl 03> gl 3950 o 4 035 slows sages Jb
Wie (g92) slacs)lon 5 (oS aigie 9 VA =dgsS & yidey
ok S0yt S48 o oy cnl 1) Wgd
plod eizmed (V'+) S50 Jsho 35 5y g b g 00
Aoy 09,5 50 cditmd {0 4 dlixe &S 60,8l Kadine ldizee
ol WalS ol (g2 s g 42315 51,5 pag509,8" plr 3

13 4Ssy) 5 oglle ACE2 ela iy S o3l 3l cllllas
95> (Alveolar type 11 cells) ¥ g4 ,Ugsgll (cla Johos pdans
Sl 3 39290 50> bl gaw ;3 Al (YY) )1
ol Silo ol s (5o Slladil (235 podil o
Sladllas o 48 (YY) Lo by 30 (Goblet cells) s ol
odd a3y Lyl 4 yieS SARS-CoV-2 licisae 90l
ol Jse 131 ACE2 by e o) Kan 5 gl can
Oeje sl jles gy (il 6yl podlin] 3 VimdgeS
(Chronic obstructive pulmonary disease, COPD) 5o,
2S5 a8 8l o sl 50,8 byl dgr S K 51 il &S
olyor 4 IS o> sl Jobw (Hyperplasia) (ol ,mls o
U8 5 a8 VA= 965 a os o391 5131 ;5 ACE2 (Lo yiuljél
Sy e 4 lidg Kuw Bpao 3l 56 COPD s
g Jlist cpl cplply 9 o0 oamlie gl 095 4 s
B sladsbo Gob 1 e mg g 55 5 g pSbun &5 W
Sbe Rll 5 0ad o ACE2 5l Ul e L oS JS0
I s Bun Cal Sew JSB ol sl o (YY)
bl S podinl )3 VA-1y548 Cigac

poin) %o laJsbe o w35 fSen 5 o
ACE2 Wl oo 30 (Club cells) GUS™ (sl Jol sile i
959 &y Sol,l8 8% & glo il pl bl wss ol )
e (S poslin] p oglle doxyis )3 23S (o3 Sygo gy
SARS-COV-2 4 Sogll slul 4y ol [ el> (sla Johe
LS Ll 45 b 5wt olge ol (VF) At
sl o9 pgls)S (2licigie b sy ACE2

09 sly B N> sbyeSlys ACE2 p oglle
09 &S Canl 5l 3y90 (oS poulinl (glaJsh 4 (9099 S
S 5 e b oy Jsho (9)3 4 g g ]
Transmembrane Serine Protease 2, ) Y go ;I olic
Sly )98 Oliee )38 Su d9d e plo ;0> lacél |
5 Suizg o(Y0) ol Ban o sl 4 g yslis)S 299
TMPRSS2 ;5555 MRNA zla o5 wiols (L5 Ko
sl & ) 331 > gy JUWliol slaJole )3 29290

polial & (wonslisS d9y9 2 S 39 il
i.n

S5 5l ol sl Lo 5 4225 5 (S5l sl o) 2

slp slely polinl clashe (Microarray) (s)ly S
(Pneumocyte type 2) ¥ ¢4 Cawsosis o Jow b Slusl
Ogp allsd izmen 5 0f Olo e Gliee & 03l i
Eldllas b Slllas o) ol (VAT) ol 6)Eam it 31,31 )
SialS L ACE2 sly o Lilsdl & ) of 5 colss
9923095 sl Soglite WalS” 4028 pugyglig S (pljcisie
4 (SARS-COV) _yojlu o3lsils (sla g g jl ouims sile
Jos oany ly 3909 055 G (lgin &5 ACEZ 05,5
¥ omilinl Jae w3l Sl Gl 3l g 0ad oo oS o0
L (Angiotensin 1-7) ¥ =\ il 31 4 (Angiotensin 11)
2 ACE2 sp0 cll (05 weSse 4 yoxio ACE2 jlen
i S el (VPAY) 205 o0 s51y slacl | ol
bl ghaw 5; Wb » 4 ACEZ lapysn ol
b oS ol o0 JUdl Jlas] ey Ltalsdl s Jliy]
00929 299 ORIl G 395 &5 a8l Gl 5 wggly S
Sooll clall Jlazsl 13 5 s o suis Jlubin] celo ol
ORIl s s 393 &8 (sl 51.93,5 0 85 55 gy
Sl dttane b (6)&uw 313l s 20,5 0 ACE2 )Ly
cJolio 53 (VA) izt VA=y965 5l cbb pwntis ol )b b (g,
d?“‘jl)é uLe.a.’xa Ia.my > O‘)L‘*f:’. dyg0 40 adllas S (?L)
LS‘”LWW)))‘JW]O"\ELM)JW‘@UL’|9
2912k g 00 ()15 () B G131 L duglio )3 K 393
009298955 29)9 el pas g Jsho 059 oo g 00D Juate
OEee 33)5 (o pAtie 35 (9939 O 9 S8 00 Jshw S5 &
5 deols (Sgl Wl e sS4 Canl 015 o0 L)
loyd 3510 s ol 3l pldaslye l5ae g 00l ialS]) VA-y 948
B i Wnazbly gl e o 5 & izl (V) dmd talS
wlis 5 ol olee b (285 0 lpj wasls sl
09289929 9 o b ol Joles (SisSa 9 ACE2 (slaos
OF e 5 O89S SN g el ok B 4
st BB e ) 75 S5 po Bpan b g 035 souw (glosle
Sl 028 L g 29800 o 2y p S ke (oo ) (5555
ot bl ogd o JBI 4 ugng 39)9 Elo Sl (1595
Sl ol ok s 53 9 WS (o Cighe LD dxie
Ol S5 )5 (o0 Sl s di5uaS pld S0

VFae )LQ).A D)chb)gb lg‘)bh..«bdub.w


http://dx.doi.org/10.30491/3.1.13
https://jmarmed.ir/article-1-111-en.html

[ Downloaded from jmarmed.ir on 2025-11-17 ]

[ DOI: 10.30491/3.1.13 ]

Tumor) Wl ¢ ,ge95 54,5 ,516 ¢ (Interleukins, IL-1B, 6)
931008 o il gl&I L 4" 51> (necrosis factor a, TNF-a
FYXY) cih salgs o 3 1) it paliol 4 ol

—h995 & Wi 381 55 Gl )3 5290 (1595 Oinen
VY el Bl g e clld al 4 e R
S pil oed e 50 ACE2/AT(1-7)/Mas receptor L
055 Gl 5 oanslssS 3909 J o aliwlie & ol
OIS 8 9 o929 095 o (oS Sl Job J31> 4 ACE2
34NV i 51 45 s Cllad 8 393 )3 39290
g LielS 4 e ACE/ATITATL e b )b
Gl 058e 5 gl 5 15 Sl (la sl s
03,5 (o0 28 el jo 0 & pxie Gyl ol 45 (YY) wim o
(¥ YY)

Sl (g0t 15 51K 04557 8 puno 31481 3 (Sod )b
ACE2 Ly Lili8l el 55 (7Ta NAChRS) (456 oS
S o9 9b9)S 2909 Gl 4 ot 395 oS (VFLYF) 0
ol s el 5 9t bl S5 5 Ul (sl Jsbe
ooans b by SloonTsn @y 9 M 5 e slegens
550 @y S el ol o ol o8 35,5 o gl Jolo
bog bggpy @Wlid 51w () d5de s
& P s SpesilSe slre Ll claanS clajléy S
Jub Sjdnidgly clapmse g5 5l il g
Sl Gl A A e caled g e ] g e
b9 5 leplsiw sl okl dlge 51y
IL-7 dL-2 aes 51 (oL okl iy (Chemokines)
Macrophage) Wi\ 5By Sle ol (slacusigyn 9 TNF-0
5 Ygus o MIPI1B 4 (inflammatory protein 1o, MIPIa
el sl 5 55 el sla s S31,8 55 s o
Byl 8l unl (g b dbyl cle oS sayai
b lasye oo gl b (0SS & sl S11I(WY)
b b )& oLl cplply was o ioliel 1) VA-1y948
obts Sy Vg Sl (86 Coghe 4 G (il
(YY) xd e

LSl S0 mow wis allie 5 Gldllas olwl
w2 9 8w Jlosiul dawly o» s (Nitric oxide, NO)
byt & (550 s il laosiyS S0 elauly
(TA) 395050 Ul enslonss 428 ) 393 53 35250 (isSis
5 el 22 Jele Sy 355 Saolnd slackile > NO
Sly o 03l Sy g WS (o0 Joo ol e 018 4o
90 e Cigis oSl g el SlapalS)lg Ko
I3 25 LNO ¢ o9 35l5)S L 3,8 dnlge 90 )3 (14
Pl Gl (psSge by oS (il SSFe I

J Mar Med Spring 2021, Vol. 3, No. 1

Caxdg opl cplply ol (658w e o815l it (6)ld bxe
SARS-COV- |y cisie s fas o ymo 3, el sl Sae
ool 45 Cul s (Y5) am3 3 VA-syas8 olod |y 2
uL; pis J:J.)d..gwtfc uL’ u.ubul)mdd I)ACEZ dfu.g‘.lf
09929 2939 ) 3 TMPRSS2 L (10929 39,9 (SeS (3592
5148 Ll (V) sin 20l ST 5 ol ble 4 Lo
3979 995 oo S5l Lo )b (slog I Loy ayiSTogS” (il
s9b 4 TMPRSS2 (plpls b oo (5208 35 Jsho 4 (g 09
Lo Gl sl bt Jewily 9 Clls Gua S g (g0
)‘)3 oliw! 9 ™y 9o JJI}’L;" SARS-CoV-2 W99
55

SARS-COV-2 (095lg)5 ool (slagygpoSls
it (FUMIN) ()98 ol (2590 slp G2 doee o sl
b sy gbié (FUSION) dgoman b slod] Joius Gios oS
o3l (slawgng plo ) Jore cnl sl Gljee Jobo slis
@ 08 4 paxie (Shy opl lple )15 ey g)S
L gbdl B 5l & aasoe |y ISl ul e g gl S
@ e 9 3,5 B s sho 3)ly Wlon o (i slas
e 5y B 231 55 o el S5 4 U (YY) 395 (2ljcsgas
rang licogie A Lo Wbe (Rl 55 ()98 (San
(VA) sl ol poin D18 ol il sy

S &5 (o3l > 85 ot Gl 358 lae
Gl 35 5 ACE2 gy ol O3l b & i e
9 TMPRSSZ ailea (w0909 9)9 sl 52908 (sl2ygiS1ogS
(sl poalinl & (g ngla)S 39)9 sly s UL Jlezs] Furin
oty 2l Cigie 4y |, Ll (slln) lSel Sl gl 45 305 393
Sy Ul gogpslis)S 5l (50

VA-2995 (aljcdgte ) Bumw 393 23U

gaw » (70 NACHRS) (555 (oS Jotwsl slooss S
oy iy Sl ¥ g9 (alpr (sladunS JLliol sla ok
TVA) 850 3929 sy JWbgsl sl she 9 iy pordiyl
Sl Sl g A5 5l 655l b Jgame <l 5 a5 (1)
(77) 555 o 8b CBlis 4 i

VA-w98  Wie g 0)b ) Kwe Jlomiaw] adsls a5 (65,8 5o
O 393 )3 d9290 5SS b ugglis)S Jelsi cusl o
o5Sne L g Njim w3 |y OsSs ledl A8 il
soee Cllad (Rl 4 poxie 395 (gS Jitl sross S
() ACE2/ATIVATI | ¥ g5 oppuilisgsl oauSlss
0956 ol GRIEN &l 5 (M) gy sbajlySle S50
Nuclear Factor kappa B,) kB (dlauwa ()l pdses
939y ol Bl )3 (sore 35 NFKB 9516 595 oo (NFKB
Fo ) oSl emes Lokd! lagylgin |


http://dx.doi.org/10.30491/3.1.13
https://jmarmed.ir/article-1-111-en.html

[ Downloaded from jmarmed.ir on 2025-11-17 ]

[ DOI: 10.30491/3.1.13 ]

o sy 5,55 ey S5 ) e Wl (35 0 56 5 )
AU Sl on g ol <o 55 ol pl g 25800 e
e SIS0 ,5 o il 4y ety (gl Jsh G 55 )
M 393 (6)Baw 2131 3 1 (V) cusly salgs olpon 4 1y
ly esiihly sladshe coyss 5 Oledl Ll @ia men

SR

6 525 4o

Jols il ol el 48 ol Lo bl (5950 adllas
WS 8 o33l 3 VAmtgeS bl Sy v b oS
Mo 393 & iz sl ()R o B3I 1 iy Yl i3S o
3909 0329 a5y Ol ORIPl Cuw (o Slge g2y davly,
posbic) (omen (owdlS pordil gdaw 2 ACE2 L (99l9)S
sy Jlain] 11 605 aals olsn (cladusS 5 ool oaslig
buwg (dol o (SIS 6,26 Ol S 005 g (o9 25U S
ol 5 ol i S dlaslyy &7 6) K 31,31 1o ]
Pl do oy pie oS Wb oo (Bl il 0ad S5 o
335 o Julil sladsbe yidin <o )35 j 9 (W g (b
Jlwgiogn oS CulS GlapunslSe (8 o I b Cales )3 &5
O D5 (e 2 by Cusldy g Cighe LA (o
W 358 33555 sl pjl ladin S lym oo iy
T N e
ol (opeSaon (1220 ) Gl & (arlyd 55 cplpli 223,504
SlapusilSe gl )l 518 Sl s0rbg j9ere pogng cnl &
S5 pod wlo pil 5 orimd s (sla_alsT i @) ol
o 5 ookl glacyles (zdligy (slbopSil @l oS
Gl g g p3ye sleglejls b g Lcdyd oo 5l st gols>
2B 3890 S Cue Uil g (ole cunlio sl S0,
Ol 9 VA998 & il jlad Jlazsl (1alS” (gl 5,3 31,31
Peyen 5 4 (6902 (yee Jgb) (ile 03] e

s sle )3 oS oaill aon I 1 1,08 o S5

e Jos 4 1,08 5 S5 Colg g syl pol

i agl )55 )3 Sty dan 2y Mg ik
ol dlie L5 20l b den g Ldg paew o) S5L L

J))JJ)uﬁl) ul 20 Zydee pJUa.oWap&) Laujﬁi«-wb

LS 4565 zud 45 WS s pu gl B 5 128U SLAT
D)l 3925 ol adllas jd  adlio

P oy JenST ol g g (03,8 LIS ¢ 29,500 s
(F4) 93,5 (o (ol i ) (g pgl)S yga ol &

Cuoms 4y NO o 55 5, Jlaxiwl 31 )5 oS K
Moo b &Sl oglle iS00 oo SJglen gl slackale
sy hall 4 jomie (S podil (pgpg 15 slacdl
(S g S5 9 (SB35 aiond 4 w9 25b9,5 399 9
Al Gl Jele S gl g izren (F1) 2900
9 (ol s 3 S 5 ) el slagoly 9 035" oo
2LST So w3l 4 Bglare 4255 sdos ol (slaanp
(Inducible nitric oxide synthase, iINOS) Wl ;L
sl Lol g (ol slagsly )3 155> Jlainl o395 (g
plia ;3 dNOS 5l by 1) 525 2 ) i Mg
o ) i W5 &S | e B g duds b clgdl
o3l Gad Jlebyet 4y o 3 ol bawgs ST S 25
(F1) 39800 Jsbo Syo Sl g bns)iS s )3 (S 0325

OS85 @) S er P B Alas ]
79 ACEZ (uign ol il o 4 ) )3 9290
okl e cdllad Rl g wang 3909 Rl
Mass kil ao jeme colld ialS ¢ ACE/ATIVATI
o0 s slyp 1y o 5UL wils ACE2/AT(1-7)/ receptor
S99 (bl okl )3 (g gl 5l (AU (R giew (b
Ul ojee ol a5 1) ()% LI Olgicses 13 g 2] o0
D91 ypaie 68w 3,3 13 V=98 (o low

M 393 3 @y ile (o (LS 5 3929 0> S)b
ol g S925 53 155 il gl Gl el g
Lymphocytes T ) oaiS <SS (5 Cumwsdd) sla Joko (goman
Sl g plo miy uldl b oS wed o (helper 2
(Interferon gamma, IF-y) LB q,8,u0] aole ol
TNF) Bl 5 p9n5 15,53 5551 5 (IL-L12) VY ) (5
WLFY) 03,5 oo (ol it <S58 9 Slodll g ey (1
@ angbe)S @liclkdl JIL opw plickdl Sije 3
by o5 ACE2 (glaos S 30)b 5l (o929 9959 oil381 >
ap oy & e wuwl oad W) 13 9290 (eSS
Tales 5 (shonl s 0 020 5 (20 g lighe v
A5 dale ) a4 pdb Gl (2)les

a & ool o wlaly L ouds powl lalllas pl
Juliol slaole iS00 Bpae B Gae Jlgb ©)p0
5 Lol g opmer 2l sb)ygbie flse laans
V¥ 5lals men il elgil olyen ) (FY) LagplSges
Sl @l b &S wiS o iy (Caspase 3, 7 and 9) A 4
e g JUtyl ladsle (1 gl 4 e (e
sy 2ol g ) 55954 Wl g ) il 09y iy
il sl ol 4 3959 b 55 g pslia)S (FF¥D) 23,5 oo

VFae )LQ).A D)chb)gb lg‘)bh..«bdub.w


http://dx.doi.org/10.30491/3.1.13
https://jmarmed.ir/article-1-111-en.html

[ Downloaded from jmarmed.ir on 2025-11-17 ]

[ DOI: 10.30491/3.1.13 ]

1. Leung JM, Yang CX, Tam A, Shaipanich T,
Hackett T-L, Singhera GK, et al. ACE-2 expression
in the small airway epithelia of smokers and COPD
patients: implications for COVID-19. European
Respiratory Journal. 2020;55(5).
d0i:10.1183/13993003.00688-2020

2. Meftahi GH, Jangravi Z, Sahraei H, Bahari Z. The
possible pathophysiology mechanism of cytokine
storm in elderly adults with COVID-19 infection: the
contribution of "inflame-aging”. Inflammation
Research. 2020:1-15.  d0i:10.1007/s00011-020-
01372-8

3. Cai G, Bossé Y, Xiao F, Kheradmand F, Amos CI.
Tobacco smoking increases the lung gene expression
of ACE2, the receptor of SARS-CoV-2. American
journal of respiratory and critical care medicine.
2020. d0i:10.1164/rccm.202003-0693LE

4. Lapperre TS, Postma DS, Gosman MM, Snoeck-
Stroband JB, ten Hacken NH, Hiemstra PS, et al.
Relation between duration of smoking cessation and
bronchial inflammation in COPD. Thorax.
2006;61(2):115-21. doi:10.1136/thx.2005.040519

5. Park J-E, Jung S, Kim A. MERS transmission and
risk factors: a systematic review. BMC Public
Health. 2018;18(1):574. do0i:10.1186/s12889-018-
5484-8

6. Arcavi L, Benowitz NL. Cigarette smoking and
infection. Archives of internal medicine. 2004;164
(20):2206-16. doi:10.1001/archinte.164.20.2206

7. Vardavas ClI, Nikitara K. COVID-19 and smoking:
A systematic review of the evidence. Tobacco
induced diseases. 2020;18. doi:10.18332/tid/119324
8. Ahmed N, Magsood A, Abduljabbar T, Vohra F.
Tobacco Smoking a Potential Risk Factor in
Transmission of COVID-19 Infection. Pakistan
Journal of Medical Sciences. 2020;36(COVID19-
S4). doi:10.12669/pjms.36.COVID19-S4.2739

9. Boulet L-P, Catherine L, Francine A, Guy C,
Descary MC, Francine D. Smoking and asthma:
clinical and radiologic features, lung function, and
airway inflammation. Chest. 2006;129(3):661-8.
d0i:10.1378/chest.129.3.661

10. Rennard SI. Cigarette smoke in research.
American journal of respiratory cell and molecular
biology. 2004;31(5):479-80. d0i:10.1165/rcmb.F284
11. Kashyap VK, Dhasmana A, Massey A, Kotnala
S, Zafar N, Jaggi M, et al. Smoking and COVID-19:
Adding Fuel to the Flame. International journal of
molecular sciences. 2020;21(18):6581.
d0i:10.3390/ijms21186581

12. Mehta H, Nazzal K, Sadikot R. Cigarette smoking
and innate immunity. Inflammation Research. 2008;
57(11):497-503. doi:10.1007/s00011-008-8078-6
13. Brake SJ, Barnsley K, Lu W, McAlinden KD,
Eapen MS, Sohal SS. Smoking upregulates
angiotensin-converting  enzyme-2  receptor: a
potential adhesion site for novel coronavirus SARS-
CoV-2 (Covid-19). Multidisciplinary  Digital
Publishing Institute; 2020. doi:10.3390/jcm9030841
14. Hung Y-H, Hsieh W-Y, Hsieh J-S, Liu C, Tsai C-
H, Lu L-C, et al. Alternative roles of STAT3 and

J Mar Med Spring 2021, Vol. 3, No. 1

&b
MAPK signaling pathways in the MMPs activation
and progression of lung injury induced by cigarette
smoke exposure in ACE2 knockout mice.
International journal of biological sciences. 2016;
12(4):454. doi:10.7150/ijbs.13379

15. Imai Y, Kuba K, Rao S, Huan Y, Guo F, Guan B,
et al. Angiotensin-converting enzyme 2 protects from
severe acute lung failure. Nature. 2005;436
(7047):112-6. doi:10.1038/nature03712

16. Kuba K, Imai Y, Rao S, Gao H, Guo F, Guan B,
et al. A crucial role of angiotensin converting enzyme
2 (ACE2) in SARS coronavirus-induced lung injury.
Nature medicine. 2005;11(8):875-9.
d0i:10.1038/nm1267

17. Rivellese F, Prediletto E. ACE2 at the centre of
COVID-19 from paucisymptomatic infections to
severe pneumonia. Autoimmunity Reviews. 2020; 19
(6):1025336. doi:10.1016/j.autrev.2020.102536

18. Dalan R, Bornstein SR, EI-Armouche A,
Rodionov RN, Markov A, Wielockx B, et al. The
ACE-2 in COVID-19: foe or friend? Hormone and
Metabolic Research. 2020;52(5):257. doi:10.1055/a-
1155-0501

19. Miyara M, Tubach F, Pourcher V, Morelot-
Panzini C, Pernet J, Haroche J. Low rate of daily
active tobacco smoking in patients with symptomatic
COVID-19. Qeios Published online May. 2020;9.
doi:10.32388/WPP19W .4

20. Schultze A, Walker AJ, MacKenna B, Morton
CE, Bhaskaran K, Brown JP, et al. Risk of COVID-
19-related death among patients with chronic
obstructive pulmonary disease or asthma prescribed
inhaled corticosteroids: an observational cohort study
using the OpenSAFELY platform. The Lancet
Respiratory Medicine. 2020;8(11):1106-20.
d0i:10.1016/S2213-2600(20)30415-X

21. Lukassen S, Chua RL, Trefzer T, Kahn NC,
Schneider MA, Muley T, et al. SARS-CoV-2
receptor ACE 2 and TMPRSS 2 are primarily
expressed in bronchial transient secretory cells. The
EMBO journal. 2020;39(10):e105114.
doi:10.15252/embj.20105114

22. Sims AC, Baric RS, Yount B, Burkett SE, Collins
PL, Pickles RJ. Severe acute respiratory syndrome
coronavirus infection of human ciliated airway
epithelia: role of ciliated cells in viral spread in the
conducting airways of the lungs. Journal of virology.
2005;79(24):15511-24.
doi:10.1128/JV1.79.24.15511-15524.2005

23. Osan JK, Talukdar SN, Feldmann F, DeMontigny
BA, Jerome K, Bailey KL, et al. Goblet Cell
Hyperplasia Increases SARS-CoV-2 Infection in
COPD. bioRxiv. 2020.
doi:10.1101/2020.11.11.379099

24. Hao S, Ning K, Kuz CA, Vorhies K, Yan Z, Qiu
J. Long-Term Modeling of SARS-CoV-2 Infection of
In Vitro Cultured Polarized Human Airway
Epithelium. Mbio. 2020;11(6).
doi:10.1128/mBi0.02852-20

25. Jankun J. COVID-19 pandemic; transmembrane
protease serine 2 (TMPRSS2) inhibitors as potential


https://doi.org/10.1183/13993003.00688-2020
https://doi.org/10.1007/s00011-020-01372-8
https://doi.org/10.1007/s00011-020-01372-8
https://doi.org/10.1164/rccm.202003-0693LE
https://doi.org/10.1136/thx.2005.040519
https://doi.org/10.1186/s12889-018-5484-8
https://doi.org/10.1186/s12889-018-5484-8
https://doi.org/10.1001/archinte.164.20.2206
https://doi.org/10.18332/tid/119324
https://doi.org/10.12669/pjms.36.COVID19-S4.2739
https://doi.org/10.1378/chest.129.3.661
https://doi.org/10.1165/rcmb.F284
https://doi.org/10.3390/ijms21186581
https://doi.org/10.1007/s00011-008-8078-6
https://doi.org/10.3390/jcm9030841
https://doi.org/10.7150/ijbs.13379
https://doi.org/10.1038/nature03712
https://doi.org/10.1038/nm1267
https://doi.org/10.1016/j.autrev.2020.102536
https://doi.org/10.1055/a-1155-0501
https://doi.org/10.1055/a-1155-0501
https://doi.org/10.32388/WPP19W.4
https://doi.org/10.1016/S2213-2600\(20\)30415-X
https://doi.org/10.15252/embj.20105114
https://doi.org/10.1128/JVI.79.24.15511-15524.2005
https://doi.org/10.1101/2020.11.11.379099
https://doi.org/10.1128/mBio.02852-20
http://dx.doi.org/10.30491/3.1.13
https://jmarmed.ir/article-1-111-en.html

[ Downloaded from jmarmed.ir on 2025-11-17 ]

[ DOI: 10.30491/3.1.13 ]

drugs. Translation: The University of Toledo Journal
of Medical Sciences. 2020;7:1-5.
d0i:10.46570/utjms.vol7-2020-361

26. Voinsky I, Gurwitz D. Smoking and COVID-19:
Similar bronchial ACE2 and TMPRSS2 expression
and higher TMPRSS4 expression in current versus
never smokers. Drug development research. 2020;
81(8):1073-80. d0i:10.1002/ddr.21729

27. Wu C, Zheng M, Yang Y, Gu X, Yang K, Li M,
et al. Furin: A Potential Therapeutic Target for
COVID-19. Iscience. 2020;23(10):101642.
doi:10.1016/j.isci.2020.101642

28. Matusiak M, Schiirch CM. Expression of SARS-
CoV-2 entry receptors in the respiratory tract of
healthy individuals, smokers and asthmatics.
Respiratory research. 2020;21(1):1-6.
d0i:10.1186/s12931-020-01521-x

29. Wang Y, Pereira E, Maus A, Ostlie N,
Navaneetham D, Lei S, et al. Human bronchial
epithelial and endothelial cells express a7 nicotinic
acetylcholine receptors. Molecular Pharmacology.
2001; 60(6):1201-9. doi:10.1124/mol.60.6.1201

30. Conti-Fine BM, Navaneetham D, Lei S, Maus
AD. Neuronal nicotinic receptors in non-neuronal
cells: new mediators of tobacco toxicity? European
journal of pharmacology. 2000;393(1-3):279-94.
d0i:10.1016/S0014-2999(00)00036-4

31. Oakes JM, Fuchs RM, Gardner JD, Lazartigues
E, Yue X. Nicotine and the renin-angiotensin system.
American Journal of Physiology-Regulatory,
Integrative and Comparative Physiology.
2018;315(5):R895-R906.
doi:10.1152/ajpregu.00099.2018

32. Farsalinos K, Niaura R, Le Houezec J, Barbouni
A, Tsatsakis A, Kouretas D, et al. Nicotine and
SARS-CoV-2: COVID-19 may be a disease of the
nicotinic cholinergic system. Toxicology Reports.
2020.

doi:10.32388/JFLAE3

33. Farsalinos K, Eliopoulos E, Leonidas DD,
Papadopoulos GE, Tzartos S, Poulas K. Nicotinic
cholinergic system and COVID-19: in silico
identification of an interaction between SARS-CoV-
2 and nicotinic receptors with potential therapeutic
targeting implications. International journal of
molecular sciences. 2020;21(16):5807.
d0i:10.3390/ijms21165807

34. Sifat AE, Nozohouri S, Villalba H, Vaidya B,
Abbruscato TJ. The Role of Smoking and Nicotine in
the Transmission and Pathogenesis of COVID-19.
Journal of Pharmacology and Experimental
Therapeutics. 2020; 375(3):509-498.
d0i:10.1124/jpet.120.000170

35. Russo P, Bonassi S, Giacconi R, Malavolta M,
Tomino C, Maggi F. COVID-19 and smoking: is
nicotine the hidden link? European Respiratory
Journal. 2020;55(6).
d0i:10.1183/13993003.01116-2020

36. Li G, He X, Zhang L, Ran Q, Wang J, Xiong A,
et al. Assessing ACE2 expression patterns in lung
tissues in the pathogenesis of COVID-19. Journal of
autoimmunity. 2020:102463.
doi:10.1016/j.jaut.2020.102463

Ohlen 5 (S8 / ¥+

37. Maremanda KP, Sundar IK, Li D, Rahman I.
Age-dependent assessment of genes involved in
cellular senescence, telomere, and mitochondrial
pathways in human lung tissue of smokers, COPD,
and IPF: Associations With SARS-CoV-2 COVID-
19 ACE2-TMPRSS2-Furin-DPP4 Axis. Frontiers in
pharmacology. 2020;11:1356.
doi:10.3389/fphar.2020.584637

38. Vleeming W, Rambali B, Opperhuizen A. The
role of nitric oxide in cigarette smoking and nicotine
addiction.  Nicotine &  tobacco  research.
2002;4(3):341-8. d0i:10.1080/14622200210142724
39. Coleman JW. Nitric oxide in immunity and
inflammation. International immunopharmacology.
2001;1(8):1397-406.
doi:10.1016/S1567-5769(01)00086-8

40. Martel J, Ko Y-F, Young JD, Ojcius DM. Could
nasal nitric oxide help to mitigate the severity of
COVID-19. 2020. doi:10.1016/j.micinf.2020.05.002
41. Dias-Junior CA, Cau SBdA, Tanus-Santos JE.
Role of nitric oxide in the control of the pulmonary
circulation: physiological, pathophysiological, and
therapeutic implications. Jornal Brasileiro de
Pneumologia. 2008;34(6):412-9.
doi:10.1590/S1806-37132008000600012

42. Boskabady M, Marefati N, Farkhondeh T,
Shakeri F, Farshbaf A, Boskabady MH. The effect of
environmental lead exposure on human health and
the contribution of inflammatory mechanisms, a
review. Environment international. 2018;120:404-
20. doi:10.1016/j.envint.2018.08.013

43. Barnes PJ, Shapiro SD, Pauwels R. Chronic
obstructive pulmonary disease: molecular and cellular
mechanisms. European Respiratory Journal. 2003;
22(4):672-88. d0i:10.1183/09031936.03.00040703
44, Demedts IK, Demoor T, Bracke KR, Joos GF,
Brusselle GG. Role of apoptosis in the pathogenesis
of COPD and pulmonary emphysema. Respiratory
research. 2006;7(1):1-10.
d0i:10.1186/1465-9921-7-53

45. Imai K, Mercer B, Schulman L, Sonett J,
D'Armiento J. Correlation of lung surface area to
apoptosis and proliferation in human emphysema.
European Respiratory Journal. 2005;25(2):250-8.
d0i:10.1183/09031936.05.00023704

VFae )LQ).A D)chb)gb lg‘)bh..«bdub.w


https://doi.org/10.46570/utjms.vol7-2020-361
https://doi.org/10.1002/ddr.21729
https://doi.org/10.1016/j.isci.2020.101642
https://doi.org/10.1186/s12931-020-01521-x
https://doi.org/10.1124/mol.60.6.1201
https://doi.org/10.1016/S0014-2999\(00\)00036-4
https://doi.org/10.1152/ajpregu.00099.2018
https://doi.org/10.32388/JFLAE3
https://doi.org/10.3390/ijms21165807
https://doi.org/10.1124/jpet.120.000170
https://doi.org/10.1183/13993003.01116-2020
https://doi.org/10.1016/j.jaut.2020.102463
https://doi.org/10.3389/fphar.2020.584637
https://doi.org/10.1080/14622200210142724
https://doi.org/10.1016/S1567-5769\(01\)00086-8
https://doi.org/10.1016/j.micinf.2020.05.002
https://doi.org/10.1590/S1806-37132008000600012
https://doi.org/10.1016/j.envint.2018.08.013
https://doi.org/10.1183/09031936.03.00040703
https://doi.org/10.1186/1465-9921-7-53
https://doi.org/10.1183/09031936.05.00023704
http://dx.doi.org/10.30491/3.1.13
https://jmarmed.ir/article-1-111-en.html
http://www.tcpdf.org

