;m)lmé),l.y‘_d_zn o
Y7V NEN o € ool N7 o)

$39.90 Al S 18— 998 1 (b (04195 O g 90 Wl LS

Y sduzo by Mol s s Slie Ls yale

ouwS> Ve \/0/A e <ol ys
i Sblen 5 L2l 4 et 5 3008 e 36 Ol 5 VA S 51 30 Ol 0K Senl s ida 5 e VESV VA Wl by

S Sl als)l gl b sardllae VA5 ST Ll e (2l J RS sl 4 a5 Ll g Sl 500
RO B N U e PP LN UK ¢

Scopus Web of Science PubMed _ols slaesls oL 3l oladlas .ol (555 50 sanllan G ol sanlllan s oy o o35
2l 5l et 5 ol Qliios s 5 aalllas G s 5 L ol e il wolgd 5o e L5k Google Scholar ,
Al adlas opl s Lol

5 S) bl (8555 o 5 Jsbs 43555 51 e SARS-COV-2 (sla s 5 45 5l 0L ol (55,0 sanlllas slaadly
oo 5 S o 35 Oliee sk Js 4153 5 035 (ACE-2) ¥ wuﬁ;w,\?ﬁwﬂﬁuw}ﬁju};r@&x;
}TNF—(I JL-8 IL-6 L;les_’;ib g e g\.@,ﬂ‘ BE J;): Aﬂjjl L;LAL').:)‘LS";‘J‘LA &\}5\ A &ijib QG).T )L&I
1y el bl sk sl 5 (DC) Sy slad b (a3l Slo s (s 0 Jolse ol 48 s (SIS (sla, 5556 5ITL-1

A4S o Jis |, JAKS/STAT3 s JL-6 Wi L 1S ;5 SARS-CoV-2 31 sl Cledl sl olas wldllas 1S o e
g 1 gn o iy 5 K

3 Lol s s e Lol gl (3laslil poden sbal ol 5 3003 35 ol Slad sk 5 AS 3 s O (o S S Ol gstin L o
4 Al 5 e Ol aed 4S5 5ba L5d o LIS G 25 5 AT g 05l (ROS) 05081 Jled (glas S 043 5151 sl O (K p ke olK2ils (Sl 012505
S sl b Gl nl s esdle ipd Culis bl 5 o sl 4 e slie o go 5 il ol 308 o0 slad sk

SIS e 4 s s 3308 Ksdee el Bl B OV 4 e el glad sk 5 TL6 5 IL1O L4 Lk Email :

s omed b s Sl Gl e s e RS ) (ledls S SISO 5 ek = 5 sl S ar li@sina.tums.ac.ir

ches (655 ulsws It ADO) 5L5S1a T 5 Y ool sl Slled (50531 5 oLl i slacnlSsule 5l LU, S
Ssdg s rae SV L 5 (S )

e 53 IV ASle a3 j0 5l St 53 gege SR VA= 5SS B0 Ol oS Wlesls 0L Slalllas 16 S e
L 15 e azmd Lol sl 00la513 Gta ol s als bapliil sl 5 ol SOL < Sl e« ol 548 <20l 5S
ez Al 1y e 5 S e 5 s 3 g

35S 2l (S Bl S L2 lse ol sl Sl (oLl 8-ty S (slao

Olnl Ol O (S p ke ol o (Sl 0aSils ( AKRLT ke 05, L5 )

Olnl 0l Ol (S psbe oKl (Sl 0aSils (b and g (5555 ¥

[ Downloaded from journals.tums.ac.ir on 2026-04-09 ]


https://journals.tums.ac.ir/payavard/article-1-7386-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-09 ]

-

e lge 8y 03 bl s

V)35 08 218 VA= 558 4 Sae 313 (e o Sl 55 5 s
Sl e slazt ) SSRNA (S, sLESARS-COV-2 s 550 55
el ol s Dler sl S a5 AS s uS L 05 &S
LS 28 5 5 5 (St Spike protein) Gl 5y S e UST
(M: Membrane protein) Lis -5 5 » (N: Nucleocapsid protein)
033 & Ay gl Sen oS (E: Envelope protein) iy o5, s
o3 JUED 53 S i s 5lis e JalS (ol b 51 s 5
Jion o 314 ol ol o Sl 850 ()l s sk s &,
ok .S (ACE-2: Angiotensin-converting enzyme 2) Y -l 5 51
Sladsho 1 s gl 4555 Sl s s s nl 5 Conla s 5L S
ol gl b 3 0k S opl (VE)S a eslizal 0k ;S ol 3l O
gl 53 SACE-2 (05,5 .08 o 28 sl G5 SLEN 5 55 b5 2
(NS s S ¢ B 5 o B e A5 L) 1 51 S b
Y 2L 5 i 535 e e S (s a5 o Ol e 5 S sy
S5 e K Ol o4 (TMPRSS2: transmembrane serine protease 2 )
S (V0)3 58 Jsbu syl i s U AS 0 SWS'S (55 Fm
PN LSS 5 555 5 s S50 00 5 oo MG E iy
O gl ske 4 a5 s s p S oleiles B pla] b
FCRONERE
Lessbe sl 515 ol o Obn gl shos & s 5 2555 L
33SARS-CoV-2 s 5 (= fpuen 53 558 0 a8 S S a5 & sie
e A b i e 5SS G a0k 2 JWl sl 5 s slad s
S s slad sl 5 W35 Sl s pd e by 0% 555 4 ad e
sbadl plew s uS o cww SB I, vy 5 (DC: Dendritic cells)
1 .U T helper & s s sboos sl 5 S o o lee Laplt!
oS sl s 2 sa 5 4 ThT glad sl (\WV)aS el (CD4* ,Th1)
P Se s 258 ThT iy S o 4 e o5 S 0 3 50X
Slasb il w5 ) B glacan yid 002 Jlnb r o 554 Th
031 glad sk 05 1 w31 61,2) (CD8) 0 T (glad sl 5 (sdiS st
c;;‘SARS-CoV-ZwMjJM}:;;jﬂé«%:;);.;,:w(w}ﬁw

o 5 TNF-0 5 IL-18 JL-26 JL-6 1ile jlalS ol 5 baoplS 4oS

o

400

@ Gl s s s 5l 25 S (Coronaviruses) Us S s s
el Gdes s La (Coronaviridae) e 3Ly S ows g o3l 5l
Sleslsls pl 31y S aw digd o 0Ll 53 kS slacsley s
LA (olens U Jsame (S5 50l jr SO Sl adle A0l n a5
Jole Your Jle s eas L SARS-CoV s s () 1S sl
«(Severe Acute Respiratory Syndrome) . Lo b sl a5 p o
s OBSLES ale YV Y Ul ys e Ll s MERS-CoV s 5 (Y
o325 (V «Middle East Respiratory Syndrome) . ,» L 4l 5l
oo Jole Y01 L e SLldY ojle ey o s LSARS-CoV-2
5SARS-CoV (sla s 5 (6 S den 4238 slaans ;5 . (VN4- 5 S
YoV Jle s (Vlles s 03 S Ll 56 4 | Olg= 4> & MERS-CoV
Ol g 53 oL sl 6l o SARS-CoV-2 ebaesl gl pl sl (gdr o5 5
s s e 5 L a8 e e g3 s 5 A 1S
e,y 528 53 (COVID-19) Sler s 5 U S Lt Solew 503 25
Solews AWHO) sl tlig Oloslae Yo Yo yla V) s 5 A Cilse
lasl 5l g mesw 5 Sl Saer Solan S Olsea V805 S
323 S nl S edd 318 2550 sl (138 b e o3 5l
ol.:w)u.ﬁ@‘c,.éwdii:}}&!:«gol)ugézﬁvﬁ*z‘gbﬁfolﬁl):
(D)L o S 015 e 53 (552015 s

Sledl 5 Soste sl Esl 5 ol (6 s Sl 5 0 lS ey s ]
(s g0 355 sl 4 sdwta Sl Lyl L a8 555 00 O 53 Ak
(Solons 40 2121 (D 5 Olgr sl w53 s 5 (03 7S g s 55U
sl il 5l gles mS 5 sba VA= sS 5l ab oWl = sy 5l
¢M0ﬁ:w5lwlﬂzﬁ>&9\‘\—ijsﬁ‘)ko&g;c_u.(o)w\
Sl i LUV ,3 508 5 i S5 s Ol et il 33
LaoTL Jas o VDt 51—y 558 51 30 O (sla gt b (555 5]
$38S Soolse ( OHlas A OaIie (O 5 (galasil YN e
o2l58 e (VAR 252 mas 5 gy Sl (B
L e oo Koo 5l s 5 Gl @0l 18 5 oS el

@j}J}ﬂAd‘;@JJ}@ﬁQJ}&éNUﬁAJ)(q—\\)wb&\a—-\g‘j}sb

Yey

VEN o € ool A7 09 codas 35l alxo


https://journals.tums.ac.ir/payavard/article-1-7386-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-09 ]

——

2o 5 plawswsslio Lo jule

Sl e $o S S Ol ACE-2 (0150 4)5 55 o 3151 Jshon Jo51s
L sl ods a b (SARS-CoV-2 5 SARS-COV) s o5 5505 S
4y & el SLITACE2 @ 6 2y L3 SARS-CoV-2 Jb-
Sadsh 5l & s 55 08 ) (Y4)5,1s SARS-CoV s 5
ol (B o ol s S 5 A5L) il (glaplll 3 3 g e
6ok LS MERS-CoV (Jl= ol L.(V0)3,05 5 g2 5 (G gy 5 jra e o)) S
4 54,3 sl » 1, (DPP-4: Dipeptidyl peptidase -4) ¢ 3laz, Jdzsss
(V) das o 513 Gta oJ sk

iy ple by S s Ssls, TMPRSS2 o dle
comoman (T1)3 58 oo o B s 5 L (oS o 51 (05555
st Dl ke a8 Lz Lts 50l b ol s 6 K0 sl
53 (YW YE)CTSB/L) L/B peslS s (NRP1) Y -l 55 58 ¢y 5
SARS- « ol Sl a0 e s 53 32 b 5I TMPRSS2 &3
SV glackle Klg o5l pl ) gl 53 S sie 5558 0 COV
TMPRSS2 .(Y0) S Wl 1, Sk g 315 Ll i sl plS g2l
SARS-COV 335 508 (55 5 SIS 035 o b Ul oo e b S )
Obses J s s s S-L 5l a5 555 6l 015 s 2 sSARS-COV2
S 5w 1bACE-2 W15 s TMPRSS2 « K5 o g 31.(YVAS G o
&l TMPRSS2 (il o sde (YIS gl |y pms s odr 5 L3
W Jke 5 (Disintegrin) o Kol s LACE-2 5305
(YA)LS » 5,8a(ADAM 17: ADAM Metallopeptidase Domain 17)
Lz (Interleukin 6 receptor) IL-6R s TNF-a oS Gl opl sl
el sl sl sl Sl glas ML(A SOl gea 554
Ot 5 g 31 L (V)3 5 gn 438 S s 53 (galinil SLaT s Jlad 5 sl
3ACE-2 ok S 2S5 SARS-CoV-2 el o ACE-2 slas i .S
&S o a3 ANgII/ATIR o ACE2/Angl-7/Mas s dlad 5hes s
ANGI/ATIR Jlast (¥4 )55 oo bl ol i Sl G w55 5
I3 DC (slad s pmbas 5315 05555558 S s 5 05 o 50T (o S
5 (IL-6 abe) oLl s sla pS gl A 95 4 et 4l 53 5 Jad oo
(013 55 0 bnploil g g m 5 a5 Sl iy O3

4.”.,.“.:‘) ‘)ji.:w).).)\ o}.ﬂjig cjwj.b\ d‘:‘.‘}‘b )\ SARS-CoV gk;Lg ‘)j.}asu

(NF-kB) B LIS (glazon 5556 s 05,5 Jlad 5 08 sule Sl LT
ol S 45 5 35 o St A i o 3ol el 5 535 o
OA)LS 55515 il slaplt
Sl el (655 2 Ll 5 0 VA= 558 53 e dllinlon | Sats Ol
Lslo Sl slaplil Go b enl 515 35,1088 80 sk JS050 5 ke
LS S0 1 5 (L Gl e B (S AS (IS s
Ll 55 o 45 Oless )=y 558 51 20 Oledll b (K880 Soseenlple
el ol b a0 Sl 5 il Slasslen 5 2ol 4 e
NS Ll e (2)lse Jm8 Comal g ar 5L ol (655 0 anlll
0L il GOl 55 2 VA5 58 51 B0 Cldl 56 s 0

3315,

WP OV

odd Ol OYle pw) p LS il (655 0 arllae S ol (gallia

sode laesls oL 5l ladlas . as el Yo AY=Y oYY ladle o3l 3
LS 51 eslasl L Scopus s Web of Science Google Scholar PubMed
s Coronavirus COVID-19 Cytokine storm Inflammation . Cytokine (glas}l s
Oldise Lo 5 Lo o ol Ll L5 COVID-19-related diseases

Al g ,m gandlas ol 3 ol 51 gl 5 ol

-y

oot s 9 35)9 peile @

535U e S5 sle SARS-COV-2 s s 5355 peilSe i o
Obsee b Lol 5 s 093555 81 S s 5 ol el - O
gt S wPeplomers pba 55 gla S S 0055 2 ol 553 50
o33 SV () i ot LSS s e 315 S o sl g a3
S2 5T slotols 5ok D553 g3 (F 5 ILEE s (VoS5
wishe dsb 3 LS e 13 e ST 4l 53 gy 4 0l Juate
ST slaals 5 & (TMPPRSS2) Ol se a3l o baw 5 S o5y
S2 5355 0 Joate (ACE-2) OLjs o 1S ST 55 o s S2

“omanses G il Sl S el ea bl s s 5 Ole lie

V- o & ol N7 093 o 3)9ly alxo

YEA


https://journals.tums.ac.ir/payavard/article-1-7386-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-09 ]

-

e lge 8y 03 bl s

23 (el (G5 5 ) ok e 0l oo Mg m e DMe
S 58 Lol wa ARDS & Wl 5 o oS 5 55 o0 odaline Ol la 31 (65l
e o e Sl e sl S e 05 PV SPA)3 53 s
b las o 5lsee 50308 DBl Al 5 5kdS L sl (6uS ol s 58
(T4 580 )3l a ol o o 2
SARDS (it 18-y 558 & S Ollew 53 e 55 50 ol e
Ao pa 0L oLl slailS gl il il el Sl 3 Shase S5t
V=558 olidim] 53 age A8 Sl (S (S 3l QU 5 &S
o 3l et o3 T Slad sl g s VA= 58 L3 (FE) S L
Lol 52 58 o o 5 5T 50305 5o 5 a5 Dl sl s
La S o)zl 3l s ,Le CRS s 1855 adsl la o p 8 pule s 53T
5550 J(AFNS) s bzl (TNFS) | o5 oS5 55 5 5506 ((IL)
o3l sl 5 (CSFs: Colony-stimulating factors) S oS S >
SIS sla, 556 SITL-1 5 TNF-00 JL-60bka 1l 55 . (7581 s 1S 5aS
oz ((EY)3505 e Stmer (ol i L a0 e 5 Liten
a3 a8 ol Cisie 5 Oll s ot slacnlS bl 5l 5 IL-8
3550 SLS J ) 55 ILn6 ol janay 5 US o 28 il 55V A- 5 S
o agl (BT 5Bl e V-5 S slalis s 4l il 5 Gus
sbedse sl 5T lad e L DC a3y Sbe oo 550 355 05
Wbz 5 S W15 ol ol ol G b S o Sl |5 e
S sl OB sl sl 1 pledl i sla 8 sulo 51 ool sl
i b el e gl 5555l il pl (80 58T)AS s sl
St bl &l B L ST R[SV PP
S3lpn 03 0kt JAS 5 b b S sl O35 (05 55 0 s
s ol Kbl by el s sdalie dd b o VA= S
ol e (EASE)3 53 ol g5t sutate slaplotl L Sloaign (Sntumgen
4 Mo Olbery Oloys il 3 51 ongs Ao Ol et (plS sl DU 5 0oy
srsS a5 i g 5 L5 U5 55 o w8 S5 53 5l V8- 558
Sl 5 5m elol 5 Bes CRS (gl Les Sleys (00 )das 2alS |,
s (Chloroquine) .85 IS dlaad s mul 5558 ibe o sldlns

G elS sl dile K55 s 31 5e ot ool (Colchicine) oy 215

SISARS-CoV-2 &S =00 5135 o0 Ol see slad shes 3505 o0 S @
ol o158 (S weslital S 555,551 sSARS-CoV (seti S Olas
S o o3l 53 SARS-CoV s ,s 555 V“““«‘K‘ Olen 5l oS il
oo s O3 S Ol ot 15 oo e LS5 SLe cnl nosdle
slad sl ax Sass Slais of 25 5 SARS-CoV-2 55,5 5l 5 kS
Ll i 55 o3 03 51 SARS-COV-2 & sl slad sl Lo 5 Kty yis
s P55 3 amme 4SS Jee b g s BU Ol g Sl e
PV Els doal g 2
Rl OB e,k @
S sle slesl o) 5 (RS sule 0L -
s gl a5l i A 5 4 ((CRS: Cytokine release syndrome)
el Slad sk Baas)lad gl 5 bl 51 s b b ol
OB g5 53 S o b iy J 28 BB 8 oo poas oS 5 )ls o LA (Db iy
SIS ozmen 5 LAl Gl b I aals LS sl
s o i ilisis glalony gl oelais 53 IS L5 CRS (V) s
O A p s abozr 3L 0 SU5 5 S sladul 3 51 (6 ks Slaaias
(s { ARDS: Acute respiratory distress syndrome) sb> _.&5
(MAS: Macrophage activation syndrome) 3 5 Sl s 5ladles p o
OE) S5 oS hdg 6 a5 Slas M
4 e Bl 0B 5l (BB 0 55 8 s B sule V- sk
Eloosasir sl lad s e 6oy i iate s 555k el S sl
sl 3 45 o oo g (sl e 45y 1y sl o
oI e o G S ot 5 Ll S S gl s a5
L S sl (saol 5 b1 .(F0)s 55 o O ) il 5 Cledl (saelas
3 sl Ll 10 O s e 5l S sde 8 5 S ste il Slacs )l
Gadsl Ve plS gl 0b 5 (M)l ol asiie 5505 Vs
o2 b3l ge Ll 53 adly ol pallas Il ) b e 5 slon) W15 e S sline
s (S gl 31 30 8L ] a5 Ledits 5 05 LS e
e Gl Lt e sl gl (b Slagal b ol 5B (S5 4 50
(2l o (Saeat S slaws malS olisl (s olgdl 1l as,Le

G355 4355 S S abae s )5 olie s 3 cdlgnl ¢ sy ) s o

Yeq

VEN o € ool A7 09 codas 35l alxo


https://journals.tums.ac.ir/payavard/article-1-7386-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-09 ]

——

2o 5 plawswsslio Lo jule

O 5 g e (0450 ) s 28 | sdaze oLl r SILK
ol Sladshe s S LSO 5o )l s adS 5 s Sl
Lile 5 Sendis sladzy =i 5 s Paneth slad sl 5 (Goblet cells)
Sl lea gy blos dw (6 005 580 Sk L 5 US 0 S i (s 50
S ((LPSS) ok ;L L 5 Jlio Ol 52500) 0335 Loz S (518 S 5352001
25 (VNS o (65 sl 055 4 058 oo Seatto Slgill sl
S 5 GoliS = 5 slags S Ll 5 e <l b 3ISARS-CoV-2
a3 &S oS OF Claze 55 5 Sl 5 31 50 ledlas ol 35 S (ST
3 Sl Gladesl (pl 2o sdle (01 5TY)s 58 Ll Ol Wl &
L) S o )13 0 5emelS 535555 35 300395 Slas Sn Jas 57 AS 3 s
5 ((S0DCA) IS 555550 Aol 5 (LCA) SIS 5 sl lanis
Clizie sl Al e 30 ST il al sadshe 1 6o b ol 5!
(W9l e sledlls el sL1s Th17 [les s Treg o =5 L
53 Il 5 el ol Wl o0 VA5 55 L ol o 5 s 2l
(0352 155 s 3 Shos

Col SKas SARS-CoV-2 L isis 51 36 Oledl s g 5l
VA= 558 las Sl pallar S bl 1y 5 Slts 3131 0las Coand s
ke Sl 5l (S ol Osls s 515 S e S 2 15 0L e
M5 Gk 3l 0L b s s 5 3555 51 ey (WO) sl ()l ()
S o Jes prans e 08 Gab Sl S sule da S saS
34 SARS-COV-2 & ews 0yl 3 IFN-Y o e o ol 5 by
Solms sla i1 (8L o 21331 Th2 s Thl lad sl saidlas
(0)s 5 plio s Shas s ay e Ll 5 L IFN-y 2ol 53148 Wlesls OLES
c-fos 0L IFN Ul sla0)} oolass sTFN SIS e s 023 L
Sl sad sk 55 gl e 3 5 b o S8 Lo slasilgr s 35
(VW) a3 e ial5il 1 slis

S5 byl o V-8 5l S oledl 5 e

SIS sl assle S Olsea VA=t 5SS A6 GAS Glacal
/Wl g Sl K gmm s a5 ey o0 L 4 J cpl Loscnd sl
I35 S ol LAty 8 sl OF ol e Sats (53]

IFN-y TNF-0 IL-1B dL-6 ade JU IS 5 5o sl esb sl oS 5 5
23 b s 3 kel (sl 5 SIS (sl s slre Sl
L0V ks S 65 Lot

PSS s 5318958 51 LU Sl 25 @

Bad e S V-5 S soles b s &S e slaplul 5l =Y
el slml (25l s s cnl 5 (S0 Sl 5 218 pt
O o3 3155 o5 el e o Sl s B (01D S o 5
oD V)l 018 50 21 305 500 o201 (6l e 3ACE-2 goi S
3l S 58 0355 53 S o Jas Sy e SOl 8 s B el 2
(OV)AS s S2 5 ST ey s asly s 23S g 5 Ll 5 0 5555 o0
Y el g 5T mand 2w ACE-2 0ls s 3148 ol 03 031 0L
e B ) e 53 SIS 5T S Ol 5 555 s (Angll)
e 45 ns yo A (018 o =S 1 gl 50355 Al i 3
It e 15 o 3 o 5 s s S 3 S5 31 0 s el
Sl 5 A8 o e 1) 255 SU s Sn oledl Al B ol S Cana
DTRIT & gl 525 Gimead 2530 b b 03 5L sl
Ll ol a5k sl Gl sl cdas o il Ko S 035, 3
oK el s dlenl con g sns W PP NPT P P WP P
0355 SBgmr 5 Sem i 50355 el 0l o sDe 3 5 b o ot 15 5158
o (00)3,108 13U 55 aS—e3 5, sy el s Ge b 5l K5 s
S35 Solen el (Bl (a1 (slae s ol 5o
3V 58 5 U Seatn Sl iS55 55 (GAS 0 e S Lle
Lo gl ol 5035, 05,500 £ 55 alS)es s amms sl G b
(V)05 2 (Lol

0355 53 by Ko b g eddld 5 o sl o Sage 51 (S
Olysr A3l e e Sl Sl Gy oS conl Ol L5 s Ol
G 55 Lok sdir g0 S 5o b 5l L (Treg) ok T glad sk
LS ) S8 5 e T sl sl 3o b ol 515 e JUus (GPR109)
@ 2l sl S sl Ced M2 (la3le s SL0s S b b 5 e
Otz Olee Ga b 51155 oo (zman (OV50A) a5 oo (1S ) oledlas

U s 022013 HDAC 1 Jioos sl ool 5 (HDACS) s izl

V- o & ol N7 093 o 3)9ly alxo

Y-


https://journals.tums.ac.ir/payavard/article-1-7386-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-09 ]

-

e lge 8y 03 bl s

9L sla, 586 g5LslT s (NETSs: Neutrophil extracellular traps)
VNS W 3Uinil 5y gy ¢ ol sl Ll (TFs)

e e i 5 el O 50 K8 00 VA S (ole
3 logiis 155 o V8= dlai5158 el s sl anils J3s e 3
L S sle 065 5 el Glagal U 2,10 36 5, ACE-2 5, b
e szl sl ANGIVATIR ¢RAAS ;55 L sl s (VE) kS W
T slad sho s 55 e sias a5 Al o 2l BITL6 SIL10 JL4 asle el
3 e 0 s S e Jlad VA= 555 4 Ve Ol jlay o 055 3 1
CD8" oS 55 5 T o sl s ThI7 [il5l 4 mea T slad sl i
SPKC 055U Gy ,b 51 &l 5 s AngII-ATIR (pioman (V0)5 55 o
(ROS) 031 Il slaas 58 05 5 Il 0T Sz s NADPH (pioman
VU558 e T slol sl
(a5 53 SARS-CoV-2 i sie 5l 30 p8 5l 0B g5 el o sdle
ol i 3 (VA3 b el ol s s 1 b sl S
A3 5 VA S b e e S gl OB 5 b s ol (s 3,8 52
S 32 ¢ oS 320 ARDS 1 5 o 5 ool ol s ThI/Th2 Jslosps L o5
a8 pnle Hlaiis sl O 3T L (VYOS wuds | 0y jLis sl
Sl S (VAL oo Rl 3150 s 0 el Slad sk (6 03 580
555 5 prlgn (51 o (S0 s S, S (MCPL) il
S50 Ol 4 V=558 700 5l g AL e S5 Sle /s 5l 5
5ok s s D3 BB s WSl Sle ezt a4 zwie 5 b o SRl B
oD (VA)s o o pn 5 B 5 Shas 3 (ST Dl 5 5
IP10 L2 JL7 IL10 GCSF abes 31 K5 Lelse 5 Lial 3l el 5
sl 53 255 Sasia V-5 58 4 S Olle 53 TNFa s MIPTA
SIL6 LT s> (g3leal3T.(8A VA A ) tizean 1S 50 5 Vol
L ol olesb s 6l s 55 (PATFD) 0 el 08 led oS e
a5 ol ploedas o (il sl Sl s s iSOTL-1B LAY )das il 531
Y 0ds s 6 el (Son S 35 s 5 1 0T U5
0L g5 51 30 sl S gl (VA)AS S Sl sn 55, amety 55 5 S

LLSIEC 25 5 AT 5 0 55T ROS 0k s3T5 o cpimad 018 sl

533,5 oo cnsl (3lanl i/ oLl i S G oS 5Ll sl e
S Sl (W) 5 0 V8- 5 5 50 (SAS cml Bsly ulg 2
Jols SARS-CoV-2 &S Ollas 53 (55 slag 5T slags bmial
VT 5 (AST) 31,anl 5 el DUl o 5T s 31l 5 sl (21531
LS b 8 andgn S| i el Lol 605U o (ALT) 1 il 5 sl
()l a bl Ly

s ol AU VA5 58 Loy 55 IL-6 (lawl, ol o
9y Soledles 5 IS Jde /TAK) 5LS sl 5o,k 51 s
W (sl 5 s db& 5 SadlS a3 L&) jus 53 2 b 31 (STAT)
IL-6 (SIS a3t 53 (W358 o (6AS el 0 e 5 S
(gp8O/IL-6Ra) LIS « o 5 fozo SWI a5 4 dlast 3 b 5
(12P130] 125 5 5 55U SIS by 35 5,555 Llaa
et S sk 5 AS 3 Laid o5, S ol kS e Jlad LJAK/STAT e
SIS 53 358 o IS sl (§3Lasl3T o s sl sy 55,053 9
35 Y yoxs 45 (STL-6R) 0 1S ST sl 5 J slome IS5 & TL-6 o315
IL/SIL-6R oS0aS slmsl U 5555 po eato el o ool 531 ol Lol
LIL-6Ra ol S a5 s slad b 55, (gp130) L 15,05 L
23U S o I |, JAK/STAT s 5 S ol 5 ol clissG 0L
G593 s L5l sl S b 4 TLA6 o3 S Josl o L6 il 5
Agdlesl st (LSEC: Liver sinusoidal endothelial cells) .8
roo e ACE2 it a5  Sos 3 b 51OV )3 55 oo Sntsns
o3 Gk 3l Gt S sl S Ol se s Angll s 52 e Angll
A5 s Jee 55 (ADAM 17: ADAM Metallopeptidase Domain 17)
Jsboe IL-6R a5 5 iy |, [L-6Ra jLié 1S3 w15 »ADAMI1T
STAT St Lalate 5352 o fuata IL-6 s Zolgh 3 45 48 1051,
VY VIS o o |y Saatomas ol 5 Sl 1

s lge e oS Sl L6 ot UK 131 s 5
S5 ok ol jais sl gos e )3 5555 0 C/EBPP alasl s cpus 51
el ecnl e sdle (VF)o 5 o o 151 4= 558 4 Slas O Les 51 &
Sad sk 5 A4S Sodisiaml bl )3 iiansge 5 ba kb 555 ol

oS8 Sk ol b LSS L s Sa LSl e JLG 5]

Yo\

VEN o € ool A7 09 codas 35l alxo


https://journals.tums.ac.ir/payavard/article-1-7386-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-09 ]

. 'i)‘

2o 5 plawswsslio Lo jule

Sl 5 Ol OlekiaS (g5ladled e Jolas izl ool ol .S o S
S5 53 5 el 0 iS85l VA= 555 (551 52 528 51 S 5o 61 (0l
3linil VBt Sl 5 o8 53 a3 (izman o(F4)3,15 28 DIC
s alS VA= 558 5l U e 5 S e Sse s sbas LS e

oslitel Yyans o5 Lol sloolilsl Lo slinl slaasls
0l «(PT) iy 55 Oles (DD) D-dimer e 31 ki jle & 55
(F) 0552 b 5 (TT) (a5 OLe3 @PTT) e g 5o (i 505 5
PT ;DD .S oSt |y 0ddassd Cond s ol bty A5l 55 o 45
VA= 58 5l B0 a0 S o ey 03 e SR L Ol iy 55
(ol a3 S o Ol 1 3 aS (glamdlas s Jle ) sbas (AL 5 oslize
o350 mas eS0ke Ol e VA= 558 4y s (Dl 35150 53 oS 0 dd oty
VA-b 5 S 0ol 3l aslis ,5aPTT 5 PT (Estimated pooled means)
Sl gl ol Lol Sle &8 Il s scails 6 Kadar il 5l
Gl sme s sbas (i VA= 5 S s Ol sl 3 D-dimer Sl 3 b
()35 sla 8 55050 51 iy

Cals 5o V-8 5l RBL Sl 5 e

oy Wl s Wl e VA= 558 51 20 (S sule 0B 5 5 Ll
SARS-COV-2 (sla 5 ks oLl O w0 i oS, sbolen A3l s
o 8 508 x5 J gtes 45 NF-KB s (g5ledled )3 S 55, AL
55 Gk ol 5l ol ol ANl 8 el oLl e gl ml
JLA6 JL-4 JL-2 il el sls SOl A=y 558 a0 Dee Ol jlew 055
¢ 5 16 b MIPLo s CRP JFN-y TNF-q IL-10 IL-17 IL-8
S Sl ol o158 obs Sldllas 3 s (g g 31LATIAL o ol 50l
Ll 5l 2 5o G sl s S sl 5 ol sl Sliva 3 L1 55 o L
o Sl Sl Hsa el S gl a4y sl el by 350
R sl KIS sl K8 e ()5 sl el S sl S sl
o gl (G0 S Sl s s a8 s Sl sla s 5 51 (Socs)
sl Eelas ws e Jles|;S0cs3 sSocs] el w18 e 36 (IRS)
o gl ST e Slee il 55 SIRS (gla 55 5 a4 5 5 O et S
e SARS-COV-2 L i sis ol pogdle (A8)5 55 o OF 4 Cuaslis 5

Giob IRAAS pasdls eis 1) 5 ROS 355 wROS A5 ol 53l o

55 NS el 3,18 g0 lad gl s G b ol 31 5 S Jige
e b5 el or Rl ot DL b 3 S (CRP) C s
(A3 58 S s ISl 5T S S 5 55 Ml 5T S o
olamil OYMSS H3 V8- 58 51 Ll ol & e
3 Sl Shs S F e 1SS g5 20le VL s 2
45 Ol e el 3 sl ol S LLlE VA= 558 50 OV Sl 55 S
5 Uil e O i sl 5 0 sll S s (e
(5523 RNA 35 a5l 5 b 5 Soinlds neb oy a8
NF-kB s U S o Jld |, (TLRs) V 5 ¥ aile Toll a4 laos .S
Ll a5 5 S W5 (IRFS) 058l oS o sla, 556
st AL 52 oo oLl i sla oS smle (g5luslsl 5 W5 5l 53l
TNF-0 5 IL-6 abe 51V a- 0558 51 30 oLl i sla S sl Las
Stholy K &8 (TF) 8L 55506 Ol Angll s (5150 ins
a3l Ske /e 550 prbas 53 (ol S50 5 20058 552 52 e
PR 5 oy 55 Ol e 30, C 85 2l 5 Al e SRl
oMo (AL A0)s 53 o §sme 5 OAE]ed Lol 5 das e & e g
S o0 S |y sl s 5 A 85 Gl 58 L edd S S IL-6 ol
slanl s Sl rals 55 dL-6 ds ook BT el s s 55 S (55 sboa
Loyl e (Al 6315 OLES |y g shlae S 31V A- 5,8 51 50
Ssws 5 Eelb S NET 5 VWFE 86 g5lslsl 5 b 51 oledl i
Seddpmd 5 VWE &S (g sba (AV) 1108 oo 530 5l son X5 o0
NET 4 (TNF-0 5IL-8) el sla -l sl Lavs 5 JLS 501 (slad 5hur
et (M358 o0 5 g 5 Sl e Ga b (0l 5 5550 0 Joate L
Ol 3 NET L L5 e SOLE S Ol sy 30T pho e 241531
Ol o ol 0315 OLES 0T 31 5 g AV sl ot o313 L3 V4= 58
e 3l V4= 558 4 Mo Ol e s ol 5 S Ol 51 2L TF
(DIC: Disseminated intravascular coagulation) 3y, |>Is iz sliala
WOleleaS Lo 55 ods 1) 5 C5a 5 C3a (g3ladle Sos bb 5l 5d
Cls 5 Jbs 55 o s PALL 5 TF 0L 5 oS3 mens ol 5 5w
5355 8 s 5 1 4 il s ($3LmIAS s 5lge 5 (Mastcell) Ls |

V- o & ol N7 093 o 3)9ly alxo

Yoy


https://journals.tums.ac.ir/payavard/article-1-7386-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-09 ]

-

e lge 8y 03 bl s

(QQ) S (S o VA=l 5 55 & Sewe 31313 1, OCD ol

YN sl 53 V8- 568 51 LU oldl S5 e

o Sl St D ol g b L5 e VA= S
Gaas S JoSE (el Jemd SV 5 Ol o] St 1"
2350 baadS @ ol sl S s 5l 5 SIS e plae Dl
323 o6 plpls o pd e Ol (3L O et ACE-2 il 5 Laals
Jrobondly oo 5d glad shos (31 51OV )AL o SRl 31 s sbas
S il U s 5 5elS (503 0T (glad show 03 2 31 61 Lo b g5 531
Sl iz ol a8 sule 03 ST L 5 S e & lge S
BT P PIC WL JEMICH L PRIV ARTPR R UV Pppavge
e std 53 65 Ot &5 el oy sla st 5 03518
L 5l e Sl g e oy (S S lS ] 5 s e Ol
e Sbd o (lea L oS 3 50 o (S b OB 5 4 e Lo sl
53 S5S sl ol el L5l 5 Y 555 Shos I sl 5 (550
A V)3 55 o VA= 558 55l 5o

38 5L g OS2 4 A= 58 (55158 03 51015 o pmes
IEN ey 5 s 5 gl 5105 0L b 5 352 o Ol e 3 ACE-2
Jlasl g oolee b 53 aS das e Ol Sldllas s s e Siunan
A5 555 S I e 5 05 2 s 0T glaeds 1S iul53l EsLATIR « Angll
L) sl i sl sl ams 53 5558 0 DC glad sl o 5o
e b oo & (6 i a5 5o 5 3L SLe s L e 21 AL-6
R

VA= 58 (5 ke 53 LMIRNA 5 Oledl o bL3 ) @

Rl s 5 V45 S (Solew 5l 20 Sl s s miIRNA
5 S8 RNA lad i35 mIRNA G0 28 Ll e slassles
Lo ody3 a8 g s RNA Ll ditees s diSUS 8 5 glans G
05 Ol s 53 Lol ol (saio s 5,15 J b 45 808 6 WYY 550
O S B A5 e Joate SUaMRNA & oS ol o 555 5l e
Ols VL 0 LEs 5 Bl cculs 5o Jle Ol e (V1) iS (6,5 5l
ladaly 535 b s Olgdl Jililas e am s 55405 ialSmiR -146a

LAV 55 0 05 L3 2l 5 o) sudlay o glas e LANGIT Ol 201530

sl il o s s 5l SUROS 5 s5laesSt ozl (o5 (g
355 0 gDt 5 0 gDl 52 8 00 ol ST S e o 5 51 g D i sl
b S il SV lad sl 8 5513 (5 me 53 51 g e O sy
£ s 5 (GRPT8) VA 1S 508 L e it 5y el slanlS sl
03 ST 515148 (PAHB) sz b 55 S b ol -5l SDLS 55k
o5 215l b s s A 5 lizen (TIDM))Y £ b ediaslis
b sl A 5 4 e Sk o Al G e (S350
53 N5 e VA= 558 51 il Cledl sl 5o g e O3 Sl 5Bl
(Q0)Asl ansls 25 G g b 05551 WSas

Sas 9 mas SYN 53180 5,8 51 36 ol 25 e

e |3 3 Ll 5 g0 Kot gl 5 (018 5l OB 5 3l I LV A=y 5 58
@ Sl e priomad LS LT |y 3 5 50 OWLH L S Sy, YD
G e > I b 3 5 Bl ol (S50 5 55 s
s (MDD: Major Depressive Disorder) _.lul S5 il S| 5 5
ARG o Il (VU313 oy S 55 W o Sl o el
2l s MDD L a5 o ae 5Ly b gy o VM s 15 s pe 50 Ll
Sl S S S8 55505 0o DDl e 5 Gl SV
2wl S Re S e (Sl Gl s b S e d Sl
Eo Sl oS e Sl 5 e SIS e 025 a2l
ooalS 50,8 S e a pen Lly o JUS 5 Sa pslbe 5ladlas s
A 8l ks o2l GUS 5 oo (Bl 53 QYD 2 3555
ol 315 S e sl3T 1, INF=y 5TL-18 IL-2 TNF-0 JL-6 IL-1p L
233 0 (IDO) 565816 ¥ 5 Y sl dpunl cdlee a5l esl 3 b
An3 o RISy 1l 55 e w5 S 0 D oia 5 O g2 e 124 IDO
An3 o et |y 5y 57 o (S5 USs  gon SA e (53 Lsl3T L
(A3 55 (53 3l 5 (o g 25 Sl 2 5

oy D) ol S piza VA= 55851 il Satos Sl
$,leal OCD s S sbel (655 3 e |, (OCD) as (¢ S5
Ll)0 2 58 55 el Sl S sl o 315 G5 ) 5 5

Ko Kot Sl sl s 6l 0 salice (TNF-01 TL-6 JL- 1§

Yoy

VEN o € ool A7 09 codas 35l alxo


https://journals.tums.ac.ir/payavard/article-1-7386-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-09 ]

——

2o 5 plawswsslio Lo jule

OV

S Sl LS e 58 Sl sk 53 Ol e mIRNA 0L
MiR-26a L VA= 558 4 e Ol jla 4 ol 5L slad gas 5.8
s SIL-4 0Lyl s 5i 0 oS wmiR-34a y miR-29b-3p
-2 miR-262-5p smiR-29b-3p mlaw 5 54y MCP-1 5116 =2
Oeman b o (2o13IIL-8 Law ymiR-29b-3p gl S Il s
Lot Jd B (slacis 520 5ILE S0 o5 0 S 585 (Gt 556
ON)LL o 2 5ICD8* 5CDA* gls LT s miR-181a 0Ly ials
S5 4

Pl S8 55 ali M8 Sl A S5 S S sboka
bl sl JpS Comal waz g b S5 osw Sl i len
oo 2 V=S 5 B Sl BB s 0F p L 8-S L
33 0Lz ol sasdllas oS sy 1y OF 51 30 SV 5 5050
Sl sk 51 ilsee g1 516 3,15 1 U5 ol s V=g 53 65
Sl Gl plS b b S G e 1 Lol ams 53 5 o341 15 0
Shassle plSsnle Glaols s S5 adyl slacplS sl s 5150
TNFs JFNs () 50A OV OY O A X OB glaS ozl
Glad s a3l Sbes s g a clapl 4 La S 5o o3l 5l s CSFs
e bl el 5 S o Il ) el Slad sl sl 5 S
05T ROS 0 53T sl 5o a8 gml 553 o 018 sl (5Ll
w15 e 0T aes 4S5 sba (Npd o LLSIS 50 5 S e
(s 42 523 ) 3055 cman A8l ol 318 e slad s
Gl e 5 e o S 1) Sl g 0 iS i 5 slags U B,1S
w e adS ol asUa sl sladshe 358 550 o0 il Ol
Slacal ol aS 555 0 s s 2 5 Ll i Sl nlS b 0 15
Sl 53 e NN A5 55 ) A0 Ll dide 5355 e 6508
5533 gandlae 5 laplS sl 03031 3 Gooa el plu 5,05 Lad e o050
J cplbdas 288 1) s S e 5 ddso s s 1 W Bl _sla0l 2
RN 6LAML<.« Ul 50 5,50 oo Sladlas (o sast pl s

el g5 o sloml 5152 1 V4 555 513U Ol oS o

s hsa-miR-20b-5phsa-miR-17-5pale= ;I oL 5 sls miIRNA ;|
WS o il 0L see sl glagenly 53 £ls 2E hsa-miR-323a-5p
53 LOT &l 310 St 5 Ll 6, Kadr i 5 0l e 3 L mIRNA
GLmIRN 1 eslas (Ve g sV v o)l ol w)y v cibiis laols o
e S o oo i ciS RELA 05 Law 5 oSl clos Ol s
hsa-miR-516b-3p 1 31 A jle (Wl pd o s s Copie 5 2uS @
S sl 06 g oS J> ;5 (hsa-miR-6749-3p hsa-miR-3529-3p
miR-21) L mMiRNA I oS slass galal g4 g 5 Jows 55 0 dds b
amiR-146a miR-211 miR-138 miR-211miR-199a miR-125b-5p
5ol o bl sl b (VDAL e tals miR-146
AL 0 oo VA= S 5 ol s s e S5 6l LbmMIRNA
a8 MiR-16-2 Lo 5 IL-6 3 TNF-a 0Ly 5 A 5 (sole Ll 5 s

53 bl das e nslil s sladls St s 1HTL-10 Ol 45 s ol oo
MCP-1 IL-6 Ll iy sla S sl A 5 ) 4= 558 4 Do Ol slens
(O V)aas o 2als | TGF-B S1L-10 WJ g 5 il 3I1L-1 s TNF-a
523003 5 7V0 Oly VA= 558 sl al> o > miR-1246 K5 o 5o )
SF35 Spkdst Bl ramen 5 ey 53 ACE-2 0Ly ol 31 L 4
miR-155 0l 2l 530 (VoA 5 oo 4 Sl el 4 oie 550 51 5
el o odss VA= 558 Olbes 53 ey sl ad sha 53 55 50
S S e 5l sk sas Ses DAMPs ;JPAMPs TNF-o IL-16
AL oo Al mIR-181 0Ly ¢ pus st 31 55 .(V+ )L amiRNA -l Lo 55
o Oldlae (V)3 55 oo Jlad LS| 5 G135 asl e OT IS5 4
o151, SARS-CoV-2 4 s Ol sl ;o miR-181a ol ials 0
Leorl mesdle s 5d o0 g s SOLSL sl ay oie 4zl 53 45 Lilesls
TMPRSS2 s 5555 (2l 1L s 25 3555 MiR-181a & o 2alS
MiR-223 Ol « w5 s S350 b 55 .0Vl o il 3l ACE-2
oot 1S L 5 b e Jals QY 5T ook slad sk
sl 4 e a3 5 AS e b ) odate oLl sla s ACE-2
SIS 558 e A ) ke S S s e s SO
&b ol o0 5o mIR-2IT s o s 3150 1, 55 oS b b

B3 e 14558 53 Ol slaml b 5ty 5 das il 5811, el

V- o & ol N7 093 o 3)9ly alxo

Yoe


https://journals.tums.ac.ir/payavard/article-1-7386-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-09 |

it 'uz

e lge 8y 03 bl s

References

1. Rahimi F & Talebi-Bezminabadi A. Practical strategies against the novel coronavirus and COVID-19—the imminent
global threat. Archives of Medical Research 2020; 51(3): 280-1.

2. Aquino A, Paschoalin VMF, Tessaro LLG, Raymundo-Pereira PA & Conte-Junior CA .Updating the use of nano-
biosensors as promising devices for the diagnosis of coronavirus family members: A systematic review. Journal of
Pharmaceutical and Biomedical Analysis 2022; 211(1): 114608.

3. Verma K, Amitabh, N-Prasad D, Kumar B & Kohli E. Brain and COVID-19 crosstalk: Pathophysiological and
psychological manifestations. The American Chemical Society Chemical Neuroscience 2020; 11(20): 3194-203.

4. Baghaei P, Nadji SAR, Marjani M, Moniri A, Hashemian SMR, Sheikhzade H, et al. Clinical manifestations of
patients with coronavirus disease 2019 (COVID-19) in a referral center in Iran. Tanaffos 2020; 19(2): 122-8.

5. Van-Vuren EJ, Steyn SF, Brink CB, Moller M, Viljoen FP & Harvey BH. The neuropsychiatric manifestations of
COVID-19: Interactions with psychiatric illness and pharmacological treatment. Biomedicine and Pharmacotherapy
2021; 135(1): 111200.

6. Mouffak S, Shubbar Q, Saleh E & El-Awady R. Recent advances in management of COVID-19: A review.
Biomedicine and Pharmacotherapy 2021; 143(1): 112107.

7. Bodnar B, Patel K, Ho W, Luo JJ] & Hu W. Cellular mechanisms underlying neurological/neuropsychiatric
manifestations of COVID-19. Journal of Medical Virology 2021; 93(4): 1983-98.

8. Mihalopoulos M, Dogra N, Mohamed N, Badani K & Kyprianou N. COVID-19 and kidney disease: Molecular
determinants and clinical implications in renal cancer. European Urology Focus 2020; 6(5): 1086-96.

9. Lopez-Leon S, Wegman-Ostrosky T, Perelman C, Sepulveda R, Rebolledo PA, Cuapio A, et al. More than 50 long-
term effects of COVID-19: A systematic review and meta-analysis. Scientific Reports 2021; 11(16144): 1-12.

10. Tsai PH, Lai WY, Lin YY, Luo YH, Lin YT, Chen HK, et al. Clinical manifestation and disease progression in
COVID-19 infection. Journal of the Chinese Medical Association 2021; 84(1): 3-8.

11. Chaux-Bodard AG ,Deneuve S & Desoutter A. Oral manifestation of Covid-19 as an inaugural symptom? Journal
of Oral Medicine and Oral Surgery 2020; 26(2): 18.

12. Monireh R & Kiana K. Prevalence of the clinical symptoms and pcr test results on patients with COVID-19 in south
of tehran. Microbiology Insights 2022; 15(1): 11786361221097680.

13. Koyama T, Platt D & Parida L. Variant analysis of SARS-CoV-2 genomes. Bulletin of the World Health Organization
2020; 98(7): 495-504.

14. Hoffmann M, Kleine-Weber H, Schroeder S, Kruger N, Herrler T, Erichsen S, et al. SARS-CoV-2 cell entry
depends on ACE2 and TMPRSS?2 and is blocked by a clinically proven protease inhibitor. Cell 2020; 181(2): 271-80.

15. Singh H, Choudhari R, Nema V & Arif-Khan A. ACE2 and TMPRSS2 polymorphisms in various diseases with
special reference to its impact on COVID-19 disease. Microbial Pathogenesis2021; 150(1): 104621.

16. Yesudhas D, Srivastava A & Gromiha MM. COVID-19 outbreak: History, mechanism, transmission, structural
studies and therapeutics. Infection 2021; 49(2): 199-213.

17. Rabi FA, Al-Zoubi MS, Kasasbeh GA, Salameh DM & Al-Nasser AD. SARS-CoV-2 and coronavirus disease
2019: What we know so far 2020. Pathogens 2020; 9(3): 231.

18. Ahmadian E, Hosseiniyan-Khatibi SM, Razi-Soofiyani S, Abediazar S, Shoja MM, Ardalan MR, et al. Covid-19
and kidney injury: Pathophysiology and molecular mechanisms. Reviews in Medical Virology 2021; 31(3): e2176.

19. Li F. Structure, function, and evolution of coronavirus spike proteins. Annual Review of Virology 2016; 3(1): 237-
61.

Y00 VEN o € ool A7 09 codas 35l alxo


https://journals.tums.ac.ir/payavard/article-1-7386-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-09 |

R

2o 5 plawswsslio Lo jule

20. Wrapp D, Wang N, Corbett KS, Goldsmith JA, Hsieh CL, Abiona O, et al. Cryo-EM structure of the 2019-nCoV
spike in the prefusion conformation. Science 2020; 367(6483): 1260-3.

21. Pustake M, Tambolkar I, Giri P & Gandhi C. SARS, MERS and CoVID-19: An overview and comparison of
clinical, laboratory and radiological features. Journal of Family Medicine and Primary Care 2022; 11(1): 10-7.

22. Matsuyama S, Nao N, Shirato K, Kawase M, Saito S, Takayama I, et al. Enhanced isolation of SARS-CoV-2 by
TMPRSS2-expressing cells. Proceedings of the National Academy of Sciences of the United States of America 2020;
117(13): 7001-3.

23. Boopathi S, B-Poma A & Kolandaivel P. Novel 2019 coronavirus structure, mechanism of action, antiviral drug
promises and rule out against its treatment. Journal of Biomolecular Structure and Dynamics 2021; 39(9): 3409-18.

24. Bristow MR, Zisman LS, L-Altman N, Gilbert EM, D-Lowes B, A-Minobe W, et al. Dynamic regulation of SARS-
Cov-2 binding and cell entry mechanisms in remodeled human ventricular myocardium. Journal of the American Coll
Cardiol Basic Trans Science 2020; 5(9): 871-83.

25. Chaves-Medina MJ, Gomez-Ospina JC & Garcia-Perdomo HA. Molecular mechanisms for understanding the
association between TMPRSS2 and beta coronaviruses SARS-CoV-2, SARS-CoV and MERS-CoV infection: Scoping
review. Archives of Microbiology 2022; 204(1): 77.

26. Li J, Zhan P & Liu X. Targeting the entry step of SARS-CoV-2: A promising therapeutic approach. Signal
Transduction and Targeted Therapy 2020; 5(1): 98.

27. Deng Q, Ur-Rasool R, Russell RM, Natesan R & Asangani IA. Targeting androgen regulation of TMPRSS2 and
ACE2 as a therapeutic strategy to combat COVID-19. Iscience 2021; 24(3): 102254.

28. Heurich A, Hofmann-Winkler H, Gierer S, Liepold T, Jahn O & Pohlmann S. TMPRSS2 and ADAM17 cleave
ACE?2 differentially and only proteolysis by TMPRSS2 augments entry driven by the severe acute respiratory syndrome
coronavirus spike protein. Journal of Virology 2014; 88(2): 1293-307.

29. Zipeto D, Da-Fonseca-Palmeira J, Arganaraz GA & Arganaraz ER. ACE2/ADAM17/TMPRSS2 interplay may be
the main risk factor for COVID-19. Frontiers in Immunology 2020; 11(576745): 1-10.

30. Gando S & Wada T. Thromboplasminflammation in COVID-19 coagulopathy: Three viewpoints for diagnostic and
therapeutic strategies. Frontiers in Immunology 2021; 12(1): 649122.

31. Cappel MA, Cappel JA & Wetter DA. Pernio (chilblains), SARS-CoV-2, and COVID toes unified through cutaneous
and systemic mechanisms. Mayo Clinic Proceedings 2021; 96(4): 989-1005.

32. Abassi Z, Knaney Y, Karram T & Heyman SN. The lung macrophage in SARS-CoV-2 infection: A friend or a foe?
Frontiers in Immunology 2020; 11(1312): 1-5.

33. Zavvar M, Yahyapoor A, Baghdadi H, Zargaran S, Assadiasl S, Abdolmohammadi K, et al. COVID-19
immunotherapy: Treatment based on the immune cell-mediated approaches. International Immunopharmacology 2022;
107(1): 108655.

34. Liu B, Li M, Zhou Z, Guan X & Xiang Y. Can we use interleukin-6 (IL-6) blockade for coronavirus disease 2019
(COVID-19)-induced cytokine release syndrome (CRS)? Journal of Autoimmunity 2020; 111(1): 102452.

35. Sinha P, A-Matthay M & S-Calfee C. Is a “Cytokine storm” relevant to COVID-19? JAMA Internal Medicine
2020; 180(9): 1152-4.

36. Fajgenbaum DC & June CH. Cytokine storm. The New England Journal of Medicine 2020; 383(23): 2255-73.

37. Thompson BT, Chambers RC & Liu KD. Acute respiratory distress syndrome. The New England Journal of
Medicine 2017; 377(6): 562-72.

38. Shen WX, Luo RC, Wang JQ & Chen ZS. Features of cytokine storm identified by distinguishing clinical
manifestations in COVID-19. Frontiers in Public Health 2021; 9(1): 671788.

V- o & ol N7 093 o 3)9ly alxo Y05


https://journals.tums.ac.ir/payavard/article-1-7386-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-09 |

R

e lge 8y 03 bl s

39. Templin C, Ghadri JR, Diekmann J, Napp LC, Bataiosu DR, Jaguszewski M, et al. Clinical features and outcomes
of takotsubo (stress) cardiomyopathy. The New England Journal of Medicine 2015; 373(10): 929-38.

40. Taneva G, Dimitrov D & Velikova T. Liver dysfunction as a cytokine storm manifestation and prognostic factor for
severe COVID-19. World Journal of Hepatology 2021; 13(12): 2005-12.

41. Costela-Ruiz VJ, Illescas-Montes R, Puerta-Puerta JM, Ruiz C & Melguizo-Rodriguez L. SARS-CoV-2 infection:
The role of cytokines in COVID-19 disease. Cytokine and Growth Factor Reviews 2020; 54(1): 62-75.

42. Moradian N, Gouravani M, Salehi MA, Heidari A, Shafeghat M, Hamblin MR, et al. Cytokine release syndrome:
Inhibition of pro-inflammatory cytokines as a solution for reducing COVID-19 mortality. European Cytokine Network
2020; 31(3): 81-93.

43. LiL, LiJ, Gao M, Fan H, Wang Y, Xu X, et al. Interleukin-8 as a biomarker for disease prognosis of coronavirus
disease-2019 patients. Frontiers in Immunology 2021; 11(1): 602395.

44. Rahimkhani M, Mordadi A, Varmazyar S & Tavakoli A. Evaluation of urinary interleukin-8 levels in patients with
spinal cord injury. Recent Patents on Anti-infective Drug Discovery 2014; 9(2): 144-9.

45. Chen G, Wu D, Guo W, Cao Y, Huang D, Wang H, et al. Clinical and immunological features of severe and
moderate coronavirus disease 2019. The Journal of Clinical Investigation 2020; 130(5): 2620-9.

46. Tay MZ, Poh CM, Renia L, Mac-Ary PA & Ng LF. The trinity of COVID-19: Immunity, inflammation and
intervention. Nature Reviews, Immunology 2020; 20(6): 363-74.

47. Song P, Li W, Xie J, Hou Y & You C. Cytokine storm induced by SARS-CoV-2. Clinica Chimica Acta 2020;
509(1): 280-7.

48. Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, et al. Clinical features of patients infected with 2019 novel
coronavirus in Wuhan, China. The Lancet 2020; 395(10223): 497-506.

49. Del-Valle DM, Kim-Schulze S, Huang HH, Beckmann ND, Nirenberg S, Wang B, et al. An inflammatory cytokine
signature predicts COVID-19 severity and survival. Nature Medicine 2020; 26(10): 1636-43.

50. Ragab D, Salah-Eldin H, Taeimah M, Khattab R & Salem R. The COVID-19 cytokine storm; What we know so
far. Frontiers in Immunology 2020; 11(1): 1446.

51. Yang L, Xie X, TuZ, Fu J, Xu D & Zhou Y. The signal pathways and treatment of cytokine storm in COVID-19.
Signal Transduction and Targeted Therapy 2021; 6(255): 1-20.

52. Brooks EF & Bhatt AS. The gut microbiome: A missing link in understanding the gastrointestinal manifestations
of COVID-19? Cold Spring Harbor Molecular Case Studies 2021; 7(2): a006031.

53. Hamming I, Timens W, Bulthuis ML.C, Lely AT, Navis GJ & Van-Goor H. Tissue distribution of ACE2 protein, the
functional receptor for SARS coronavirus: A first step in understanding SARS pathogenesis. The Journal of Pathology:
A Journal of the Pathological Society of Great Britain and Ireland 2004; 203(2): 631-7.

54.Ding S & Liang TJ. Is SARS-CoV-2 also an enteric pathogen with potential fecal-oral transmission? A COVID-19
virological and clinical review. Gastroenterology 2020; 159(1): 53-61.

55. Ye Q, Wang B, Zhang T, Xu J & Shang S. The mechanism and treatment of gastrointestinal symptoms in patients
with COVID-19. American Journal of Physiology-Gastrointestinal and Liver Physiology 2020; 319(2): 245-52.

56. Chen J, Hall S & Vitetta L. Altered gut microbial metabolites could mediate the effects of risk factors in Covid-19.
Reviews in Medical Virology 2021; 31(5): 1-13.

57. Chen J & Vitetta L. The role of butyrate in attenuating pathobiont-induced hyperinflammation. Immune Network
2020; 20(2): el5.

58. Silva JP, Navegantes-Lima KC, Oliveira AL, Rodrigues DV, Gaspar SL, Monteiro V'V, et al. Protective mechanisms
of butyrate on inflammatory bowel disease. Current Pharmaceutical Design 2018; 24(35): 4154-66.

¥ovY VEN o € ool A7 09 codas 35l alxo


https://journals.tums.ac.ir/payavard/article-1-7386-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-09 |

R

2o 5 plawswsslio Lo jule

59. Chen J, Zhao KN & Vitetta L. Effects of intestinal microbial—elaborated butyrate on oncogenic signaling pathways.
Nutrients 2019; 11(5): 1026.

60. Zimmerman MA, Singh N, Martin PM, Thangaraju M, Ganapathy V, Waller JL, et al. Butyrate suppresses colonic
inflammation through HDAC1-dependent Fas upregulation and Fas-mediated apoptosis of T cells. American Journal
of Physiology-Gastrointestinal and Liver Physiology 2012; 302(12): 1405-15.

61. Martens EC, Neumann M & Desai MS. Interactions of commensal and pathogenic microorganisms with the
intestinal mucosal barrier. Nature Reviews, Microbiology 2018; 16(8): 457-70.

62. Vignesh R, Swathirajan CR, Tun ZH, Rameshkumar MR, Solomon SS & Balakrishnan P. Could perturbation of
gut microbiota possibly exacerbate the severity of COVID-19 via cytokine storm? Frontiers in Immunology 2021;
11(1): 607734.

63. Campbell C, Mc-Kenney PT, Konstantinovsky D, Isaeva OI, Schizas M, Verter J, et al. Bacterial metabolism of
bile acids promotes generation of peripheral regulatory T cells. Nature 2020; 581(7809): 475-9.

64. Hang S, Paik D, Yao L, Kim E, Trinath J, Lu J, et al. Bile acid metabolites control TH17 and Treg cell differentiation.
Nature 2019; 576(7785): 143-8.

65. Henin D, Pellegrini G, Carmagnola D, Lanza-Attisano GC, Lopez G, Ferrero S, et al. Morphological and
immunopathological aspects of lingual tissues in COVID-19. Cells 2022; 11(7): 1248.

66. Wang H, Zhou M, Brand J & Huang L. Inflammation and taste disorders: Mechanisms in taste buds. Annals of the
New York Academy of Sciences 2009; 1170(1): 596-603.

67. Wang H, Zhou M, Brand J & Huang L. Inflammation activates the interferon signaling pathways in taste bud cells.
Journal of Neuroscience 2007; 27(40): 10703-13.

68. Mc-Connell MJ, Kawaguchi N, Kondo R, Sonzogni A, Licini L, Valle C, et al. Liver injury in COVID-19 and IL.-6
trans-signaling-induced endotheliopathy. Journal of Hepatology 2021; 75(3): 647-58.

69. Moon AM & Barritt AS. Elevated liver enzymes in patients with COVID-19: Look, but not too hard. Digestive
Diseases and Sciences 2021; 66(6): 1767-9.

70. Magro G. SARS-CoV-2 and COVID-19: Is interleukin-6 (IL-6) the ‘culprit lesion’ of ARDS onset? What is there
besides Tocilizumab? SGP130Fc. Cytokine: X 2020; 2(2): 100029.

71. Li D, Ding X, Xie M, Tian D & Xia L. COVID-19-associated liver injury: From bedside to bench. Journal of
Gastroenterol 2021; 56(3): 218-30.

72. De-Sousa-Moreira JL, Barbosa SMB & Goncalves-Junior J. Pathophysiology and molecular mechanisms of liver
injury in severe forms of COVID-19: An integrative review. Clinics and Research in Hepatology and Gastroenterology
2021; 45(6): 101752.

73. Nardo AD, Schneeweiss-Gleixner M, Bakail M, Dixon ED, Lax SF & Trauner M. Pathophysiological mechanisms
of liver injury in COVID-19. Liver International 2021; 41(1): 20-32.

74. Hussain-Khan I, Zahra SA, Zaim S & Harky A. At the heart of COVID-19. Journal of Cardiac Surgery 2020;
35(6): 1287-94.

75. XuZ, Shi L, Wang Y, Zhang J, Huang L, Zhang C, et al. Pathological findings of COVID-19 associated with acute
respiratory distress syndrome. The Lancet, Respiratory Medicine 2020; 8(4): 420-2.

76. Ferreira JCB, Mochly-Rosen D & Boutjdir M. Regulation of cardiac excitability by protein kinase C isozymes.
Frontiers in Bioscience-Scholar 2012; 4(2): 532-46.

77. Purohit A, Rokita AG, Guan X, Chen B, Koval OM, Voigt N, et al. Oxidized Ca2+/calmodulin-dependent protein
kinase II triggers atrial fibrillation. Circulation 2013; 128(16): 1748-57.

V- o & ol N7 093 o 3)9ly alxo ¥OA


https://journals.tums.ac.ir/payavard/article-1-7386-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-09 |

R

e lge 8y 03 bl s

78. Adeghate EA, Fid N & Singh J. Mechanisms of COVID-19-induced heart failure: A short review. Heart Failure
Reviews 2021; 26(2): 363-9.

79. Wei ZY & Qian HY. Myocardial injury in patients with COVID-19 pneumonia. Zhonghua Xin Xue Guan Bing Za
Zhi 2020; 48(0): E006.

80. Wong CK, Lam CWK, Wu AKL, Ip WK, Lee NLS, Chan IHS, et al. Plasma inflammatory cytokines and chemokines
in severe acute respiratory syndrome. Clinical and Experimental Immunology 2004; 136(1): 95-103.

81. Wang J, M-Saguner A, An J, Ning Y, Yan Y & Li G. Dysfunctional coagulation in COVID-19: From cell to
bedside. Advances in Therapy 2020; 37(7): 3033-9.

82. Hendren NS, Drazner MH, Bozkurt B & Cooper Jr LT. Description and proposed management of the acute
COVID-19 cardiovascular syndrome. Circulation 2020; 141(23): 1903-14.

83.Shaw RJ, Bradbury C, Abrams ST ,Wang G & Toh CH. COVID-19 and immunothrombosis: Emerging understanding
and clinical management. British Journal of Haematology 2021; 194(3): 518-29.

84. Esmon CT. The interactions between inflammation and coagulation. British Journal of Haematology 2005; 131(4):
417-30.

85. Bautista-Vargas M, Bonilla-Abadia F & Canas CA. Potential role for tissue factor in the pathogenesis of
hypercoagulability associated with in COVID-19. Journal of Thrombosis and Thrombolysis 2020; 50(3): 479-83.

86. Horby PW, Pessoa-Amorim G, Peto L, Brightling CE, Sarkar R, Thomas K, et al. Tocilizumab in patients admitted
to hospital with COVID-19 (RECOVERY): Preliminary results of a randomised, controlled, open-label, platform trial.
The Lancet 2021; 397(10285): 1637-45.

87. Engelmann B & Massberg S. Thrombosis as an intravascular effector of innate immunity. Nature Reviews,
Immunology 2013; 13(1): 34-45.

88. Fernsndez-Perez MP, Aguila S, Reguilon-Gallego L, De-Los-Reyes-Garcia AM, Minano A, Bravo-Perez C, et
al. Neutrophil extracellular traps and von Willebrand factor are allies that negatively influence COVID-19 outcomes.
Clinical and Translational Medicine 2021; 11(1): e268.

89. Long H, Nie L, Xiang X, Li H, Zhang X, Fu X, et al. D-dimer and prothrombin time are the significant indicators
of severe COVID-19 and poor prognosis. BioMed Research International 2020; 2020(1): 6159720.

90. Bashash D, Abolghasemi H, Salari S, Olfatifar M, Eshghi P & Akbari ME. Elevation of D-dimer, but not Pt and
aPTT, reflects the progression of covid-19 toward an unfavorable outcome: A meta-analysis. Iranian Journal of Blood
and Cancer 2020; 12(2): 47-53.

91. Lim S, Bae JH, Kwon HS & Nauck MA. COVID-19 and diabetes mellitus: From pathophysiology to clinical
management. Nature Reviews, Endocrinology 2021; 17(1): 11-30.

92. Bolla AM, Loretelli C, Montefusco L, Finzi G, Abdi R, Ben-Nasr M, et al. Inflammation and vascular dysfunction:
The negative synergistic combination of diabetes and COVID-19. Diabetes/Metabolism Research and Reviews 2022;
38(7): €3565.

93. Varikasuvu SR, Varshney S & Dutt N. Markers of coagulation dysfunction and inflammation in diabetic and non-
diabetic COVID-19. Journal of Thrombosis and Thrombolysis 2021; 51(4): 941-6.

94. Mozafari N, Azadi S, Mehdi-Alamdarlou S, Ashrafi H & Azadi A. Inflammation: A bridge between diabetes and
COVID-19, and possible management with sitagliptin. Medical Hypotheses 2020; 143(1): 110111.

95. Catriona C & Paolo P. SARS-CoV-2 induced post-translational protein modifications: A trigger for developing
autoimmune diabetes? Diabetes/Metabolism Research and Reviews 2022; 38(1): e3508.

96. Grolli RE, Mingoti MED, Bertollo AG, Luzardo AR, Quevedo J, Reus GZ, et al. Impact of COVID-19 in the mental
health in elderly: Psychological and biological updates. Molecular Neurobiology 2021; 58(5): 1905-16.

vo4 VEN o € ool A7 09 codas 35l alxo


https://journals.tums.ac.ir/payavard/article-1-7386-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-09 |

R

2o 5 plawswsslio Lo jule

97. Song C & Wang H. Cytokines mediated inflammation and decreased neurogenesis in animal models of depression.
Progress in Neuro-Psychopharmacology and Biological Psychiatry 2011; 35(3): 760-8.

98. Kopschina-Feltes P, Doorduin J, Klein HC, Juarez-Orozco LE, Dierckx RA, Moriguchi-Jeckel CM, et al. Anti-
inflammatory treatment for major depressive disorder: Implications for patients with an elevated immune profile and
non-responders to standard antidepressant therapy. Journal of Psychopharmacology 2017; 31(9): 1149-65.

99. Steardo-Jr L, Steardo L & Verkhratsky A. Psychiatric face of COVID-19. Translational Psychiatry 2020; 10(1):
261.

100. Puelles VG, Lutgehetmann M, Lindenmeyer MT, Sperhake JP, Wong MN, Allweiss L, et al. Multiorgan and renal
tropism of SARS-CoV-2. The New England Journal of Medicine 2020; 383(6): 590-2.

101. Sharma P, Uppal NN, Wanchoo R, Shah HH, Yang Y, Parikh R, et al. COVID-19-associated kidney injury: A
case series of kidney biopsy findings. Journal of the American Society of Nephrology 2020; 31(9): 1948-58.

102. Roganovic J. Downregulation of microRNA-146a in diabetes, obesity and hypertension may contribute to severe
COVID-19. Medical Hypotheses 2021; 146(1): 110448.

103. Al-Kamran-Khan A, Sany RU, Islam S, Mir AB & Islam K. Epigenetic regulator mirna pattern differences among
sars-cov, sars-cov-2, and sars-cov-2 world-wide isolates delineated the mystery behind the epic pathogenicity and
distinct clinical characteristics of pandemic COVID-19. Frontiers in Genetics 2020; 11(1): 765.

104. Khodaii Z, Mehrabani-Natanzi M, Khalighfard S, Ghandian-Zanjan M, Gharghi M, Khori V, et al. Novel targets in
rectal cancer by considering IncRNA-miRNA-mRNA network in response to Lactobacillus acidophilus consumption:
A randomized clinical trial. Scientific Reports 2022; 12(1): 9168.

105. Uzuner E, Ulu GT, Gurler SB & Baran Y. The role of MiRNA in cancer: Pathogenesis, diagnosis, and treatment.
Methods in Molecular Biology 2022; 2257(1): 375-422.

106. Mirzaei R, Mahdavi F, Badrzadeh F, Hosseini-Fard SR, Heidary M, Jeda AS, et al. The emerging role of microRNAs
in the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection. International Immunopharmacology
2021; 90(1): 107204.

107. Chow JTS & Salmena L. Prediction and analysis of SARS-CoV-2-targeting microRNA in Human lung epithelium.
Genes (Basel) 2020; 11(9): 1002.

108. Ferruelo A, Penuelas O & Lorente JA. MicroRNAs as biomarkers of acute lung injury. Annals of Translational
Medicine 2018; 6(2): 34.

109. Mahesh G & Biswas R. MicroRNA-155: A master regulator of inflammation. Journal of Interferon and Cytokine
Research 2019; 39(6): 321-30.

110. Knarr M, Avelar RA, Sekhar SC, Kwiatkowski LJ, Dziubinski ML, Mc-Anulty J, et al. MiR-181a initiates and
perpetuates oncogenic transformation through the regulation of innate immune signaling. Nature Communications
2020; 11(1): 3231.

111. Panda M, Kalita E, Singh S, Kumar K, Rao A & Prajapati VK. MiRNA-SARS-CoV-2 dialogue and prospective
anti-COVID-19 therapies. Life Sciences 2022; 305(1): 120761.

112. Wang S, Li Z, Chen Q, Wang L, Zheng J, Lin Z, et al. NF-kB-induced microRNA-211 inhibits interleukin-10
in macrophages of rats with lipopolysaccharide-induced acute respiratory distress syndrome. Cellular Physiology and
Biochemistry 2018; 45(1): 332-42.

113. Centa A, Fonseca AS, Da-Silva-Ferreira SG, V-Azevedo ML, De-Paula CBV, Nagashima S, et al. Deregulated
miRNA expression is associated with endothelial dysfunction in post-mortem lung biopsies of COVID-19 patients.
American Journal of Physiology-Lung Cellular and Molecular Physiology 2021; 320(3): 405-12.

V- o & ol N7 093 o 3)9ly alxo vs.


https://journals.tums.ac.ir/payavard/article-1-7386-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-09 |

p—

Journal of Payavard Salamat

Vol. 16, No. 4, Oct 2022

The Role of Inflammation in the Development of Complications

Caused by Covid-19: A Review Study

Alireza Monadi Sefidan'* (Ph.D.), Ziba Majidi* (Ph.D.)

1 Associate Professor, Department of Clinical Laboratory Sciences, School of Allied Medical Sciences, Tehran University

of Medical Sciences, Tehran, Iran
2 Ph.D. in Clinical Biochemistry, School of Allied Medical Sciences, Tehran University of Medical Sciences, Tehran, Iran

Abstract

Received: 30 Jul. 2022
Accepted: 10 Oct. 2022

* Corresponding Author:
Monadi Sefidan A

Email:

armonadi@sina.tums.ac.ir

Background and Aim: It is important to understand how inflammation caused by COVID-19
affects patients and leads to more complications and diseases. According to the importance of
controlling COVID-19 related complications, the current study was designed to evaluate the
inflammation caused by COVID-19 and its related complications.

Materials and Methods: The present study is a review study. Studies were retrieved from
PubMed, Web of science, Scopus and Google scholar databases. Finally, according to the purpose
of the study, the relevant resources were selected by the researchers and a summary of their results
was presented in this study.

Results: The present study showed that SARS-CoV-2 viruses enter their genome into the host
cell after entering to the cell by the spike protein (S) and the important receptor of coronavirus,
angiotensin converting enzyme 2 (ACE - 2), and causes the onset of cytokine storms and consequently
increase of primary cytokines involved in inflammation. IL-6, IL-8, TNF-a and IL-1 cytokines are
key factors; These factors in turn activate macrophages, dendritic cells (DC) and other immune
cells. Studies revealed that the inflammation caused by SARS-CoV-2 in the liver by inducing IL-6
activates the JAKs/STAT3 pathway, whose receptor is only found in the liver and immune cells,
and causes cytokine release syndrome. Cytokines also cause the release of reactive oxygen species
(ROS), superoxide anion, and nitric oxide, so that all of them can damage myocardial cells and
cause insulin resistance and diabetes. In addition, the increase of inflammatory cytokines such as
IL4, IL10 and IL6 and immune cells lead to cardiac disorders such as arrhythmia. The entry of
the virus into the digestive system reduces the bacteria secreting butyrate (with anti-inflammatory
effects) and leads to the induction of severe inflammation. Also, corona virus causes obsessive-
compulsive disorder, depression and other neurological disorders by increasing pro-inflammatory
cytokines and increasing the activity of indoleamine 2,3 dioxygenase (IDO).

Conclusion: Studies have shown that the inflammation caused by COVID-19 plays an important
role in the development of the related complications such as disorders in the digestive, hepatic,
cardiac, neurologic, pancreas systems and other organs. Therefore, targeting cytokines can
potentially improve survival and reduce mortality.

Keywords: Covid-19, Inflammation, Cytokine Storm, Gastrointestinal Complications, Liver
Complications, Oxidative Stress
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