W=Fe a0 ITAR Ll (P o,laid I 090 39 S55092 3ud

&$290 Ao
9959909 55 9 (ol i ¢ u ) 59 wudlad
T 3ok (ilo! G3Lo ¢! i (59 M0 A3igo

DR eyt o olRils ()5 (S59d2 50 sl )
(siome 830y 59) G5 ecsols3 oSS (53555 (5380558 st ¥

WAR/FIYA 1y dy g, WA/ ¥/ bl o g b

1 wges (gilew suiiSolnl (SARS-COV2) go- wgpslisy (o wo ouddd o> pg i
A ol wgliie gase I gy golg SaiS g pFaed g lew O plgieas (COVID-19)
39 SWallad cal oy a9 Mol 31 (6 5uSliny (1933290555 o e (ol 0 pdl) ¢ gl Sl )3 s y o0
Jligosn 5 (Jobu (Sons! poimns (logiasly o gl Eucly « Glower (Folol Gl ,| pogdle bawgin wuds b
9 @y OB (fomo S1,81 wiile (g y29ls S (Bolse S (B r0yd (el i hrd b 3131 58 o g4
o Job 50 plie Gjgoa (S eald (oloplul (plply tigh oo (o0 g lew Syl
9 SO Al )3 (B,b 5l abl 13- 995 wblo (w29 Sxlewt 3 (5 Sy Sl F g0 (Ol Wlgi o0
«639585L vy 30 JNS (lomar (Fobol oliae Gl Cacl (ogae (obj)g Sl 5 50 ,SSoolisul
Sran g (Bl 555 S (3 95 e g A o la)LS) Al (SOl (lgs )0 3B
W wgss Golow 31 Jolo Jasads (p)lge b g (ol pinw G b 0)lg0 ol (oolod AT Wiglh 0
alilio )5 50 (69 ply Wilgi (o0 (5olow (2l g o 33 A )0 lawgito Wb U (Fuy Cadlad ilol o
(02 s S 95 32 5b 3l e Ly grods bawgio Gud b (G Cdled dared ol (B)lse I L
Gl B2 )bl paias i 908 G 3 NS gl Cugli g (HlapsI ST gl Gl
b alilio g (oo oot (L)1 50 (S guail Commlins 9 (232 Eoped S 93935 Sguty ol bl

ol yigo g9l )19

Codlad (g p19 Cighe (omild (SBgd (5 ke Cighe Al 50 Jhiy9 N 985 (5l IS (319
CagSd (5 5lg0

1. Email: molanouri@modares.ac.ir
2. Email: Amani_sadegh@khu.ac.ir



vaa uL»-leJ £ o lols AY 0,90 (eW))9 6)515‘)"3 A

EPRVTY

gy (g9 Cighe g (Suoul i

e JolSS e ulalinl o)1 518 b iS5 ba g g wile b3l prles codo)lgen Lo (o
99 4 sim] i Sl 00l Lasel ol jo gl (6l Slodomy ¢ waily slaasY iolag
Jolas 3 45 (V) 09d o0 ol ((polatS) (oBjle (ol g ((oolats]d) (515 (ol so3b
g ladsbe Jolds (idu g0 cpl 5l plaS y0 aiiS (oo clidlre lagjeily Blis ;o o 5l Ksea b
(S5 Byled JS2) Wigd oo Joloe Jalge

slasslom 4 Ml Sl 0 She ebes ez 5l i AVl (Slex Sl plosle @Ol 3k
5 A S13YaiT (og g 5y Wiile (gws g Socishe (T) amd oo (59 (ol (o30 g o> (Sghe
Cighe (0,F) wigd go oLl ;0 (ds slacs len obml zge o955l 5 ugnssiel B
(ACE2) 55 rypmibisnii] Joo po3il o LilS g w0l ol SARS-COVZ 45 yws 3bs,S
i (§8,Sbosds 4y gy pg Sogae Sl my ACEZ 0 Slee palS 058 00 (5925 slaslo o
Cely g 035 oo il cdyiSImbe Jols 5 (93 ,Lad 5 oS 05800 ymie a5l
w290 V10995 (6 los (utzmen (F) 09d o0 (2192 (S )lome 50 (B9 ye 6 n3S9 g el Ll
055 00 4 1L-2 5 IL-8 JL-6 (IL-1B) Ly S oS o)) aile bl slosSyinle o,
Slatomgiid 5 lblowsise ohrgh (el Sladsle daal59eS 5 lacnlSsnle (nl b5 0gh o
26 Jols 2l Ik p)55 L a5 a8 (o0 i (odiS g)lme (S Sighe Joe 4 ) T
Otl8 5 Liysaid 4y Sl (Sae (oS (5 )lme o (Sl sladsbe SlgP1E 055100 | Loy,
SARS-COV2 Zigie 4 e (lylars 5l duoyd Av 50 a5 090 y2vie Comogi) 4 Judg g5 S
5 Dygohs Johe Ko pdlgien 50 1) 095 pee i g oo Lamg ng (V) Sgd e 03
092° BN pS 0,8 0 Dygo (ot Al Glageg s 3l o] Larsis 5 ALS (5
g $gd Jaie SeAlS giacnl Sglite gloil aile (g pg Brre slaJoSge 4 WSl oo Dl gt
859,85 Jole oy 8l wiile (pla S el 0ddgi b ool (A) wams (LiS 1) Sighe 352
S5 () wpdge IS buwsSI 1) Gugng jlade plo (IL-2) 93-0nS'gl il 5 j9es
Dgd oo Jad plucST ol e 5 SIS gieal laol jo a4 cl ! slo Joke glgil JIS Cisae
WS o ale SIS el gugngnd lgnle lagul 2 ) Y-wgsS O by &5 S5l
929 GoLlo pé 5 ,lislu iy iz a5 Cewl oals ools L Lol el cwy o Caws o
& 0s AR Slospln s 5l (Folite Jolie po ablie S oo allie (5,8 0] Glagly L
Joo b cwsps RNA (PRR) 551 auieis (glaods o8 o,Slae 3l o ,uKiony ol 45 ams oo



1 099229 U959 (ol i (0559 Sdlad 1 punndd 65990
w3 oo &) (NFKB) (o L sl Jole slaoxlypj s0isS oo Goyb 51 PRR (Slujely
dhaulgay (ol S o0 alox b Johoo a2 (g 09 45 Uy S g g diile (swgpg slacigie ;5.(V 1)
3B lacamsid QLS (el (b Jled wiejls 5 3500 (g ng dele 65 550 gls (Job
6 slos £33 a2 Sy 5l s SARS-COVZ ade B o T (sla Jskos (slageasly 55 2 () sl T
s sie slo sk TS 5 eitas dlax gl (CDB+) 00riS T (slo Joho g co Jlud
Gk 3IB Gl sbe 5 00aS T sla sk G 20 (6l CDA+ slaJsko oS JIo o o oo
5 olail gl 4 (i oo (LT (ol Gl ots SS9 51 Nl 5902 LacnlS gl oy
wobais] claidsslSsia b ool il 0y Gk 51 B locamsit) 0,5 o,Lil oyl alisl>
o S oo ablie Ug S g5 s _oolais] & yoas (IGE 519G dgD dgM dgA) 5550, 1
olod b samy (wled 0o sl O 4 adgl ol sl £585 wzrge (3BT L (29550,
ol S e sl Vs (> 5 Fss S gl Gl (An Jlo paiz (22 G
SARS- Cigic a5 Sl laws asliie geasly 525 b (V1Y) Cansl (g gmmsbinnSTy 1,15 ol el
ot s 53 b 45 020 co dnsgi |, ywg sl 3305 slalisls T ola Jsks caisly o ol COV

OF) Bgd oo S8l yo Sdgae

SOlers pogny 5l &Sl (g Bl i) g ng 5l (S)p 80l gl g by S
odd (Sohe §lom ez ge g ol S (Fila 45 (cwgpglig)S 0500050 (MERS) | ailee s>
Olie Jgad 55 (w9 25Us,S (55eS 9 £l &5 (i 0,00 SARS-COV (g Lo 40 (S5
SE @y oS Gerred mePy U edle b Sl (oo 90 crge wang (ol (V) Sl e
SRl r 55 5 098en by > Ry0mil 9 9,090 1,05 (A 353 (Jlewl ) ki
Elgil 4y aoj o iy a5 aied 590 095 511, 00l )5S WDe 0 g0 i L SO el (1S M
0SB ans (nl gl pled wiz e ally bgype sadaslis sla ey ngls,S (s5UsS
JoB 5950 0)lge 5l aa 0 AVID 55 5 (VF) Cewloads (5)1557 59, (A 099> 10 gy crl (95
925 ) o E555 5l 5oy B By 50 (V0) dgd e JISET 59, 1) S50 1 (5 ler @Ml
o b b & Cunla g gl S Ell K00 51 5095 Jlems &5 s o0 sl 42 SARS-CoV2

59y Lokt B il 0900 qandld pudg Comdg U o8le G Loy 51.(VF) sy o0 sl 0 59, V-



1vaq OL»-ML' Add O)Lo.:) Y 099 “5&)')5 ‘539193).»3 Y.

055 S g (B8 (wdS (g5me slodisas ;0 g pg (ol RNA (o>l )0 0iS e Jsb
VYY) Cowl ool somlice &53*“ 3

S dlo o Sl (g
Oleas” puluns”
9393

1 Sl G Ji'y#ﬁ
et 603 Sy S
JUW9ulel gy i R
S 0 Jolge
S99 39,9 Julge

s (o 29l giges!
(IgA,1gD,IgE,IgG,IgM)

o] oBlws suss LSl gl - Sl

VN7 50 &S 5bas 0)ls (63b) (S €5 eangls)S wslite Glalae b (5 )55l ey
S E5 e i (gl ol Al (5SSl slsmgol b Lo jeuS
Sl (32,3 V) (SodS £ 5) ope 5 (20 V) (S90S £5) (wjbo (wang 5l anslissS
1S Ceal gy K 1 50 BY e o0d S5 Y 95 3 gy ol (VA Sl oS
Jokos 4399, 51 g wilosls LSa5 ey Slogli |y ol oy Y 5 Conl (S5 Slse g5l>

29ise Joiss 35 ol p335 5 95500 O 3 57y &Y
OTAA D) Y18 peald 5 g ol lolid oo 3l ol cublage olojlr sl e
Y15 45 bg,S adlice sl VY- FIVIA (1A% ol pomgiuns) Yo Vo (V52 ¥ )b b
5 2ol e 3 s yloms ol 10 1, 055 ol i OVVEVE wilinslio o5 ol s lolid ;585



A 9959 U9 9 (Sl o (o) y9 Cdlrd i oy (55900

Olpl cllags Oyl5s s )15 olul s cole 13 pod gt 7o )b b aslaidly, sage ;43 YOAANYD
W30l s 5l gsleus ol S0, 085 e L8 YWAYAR g 060l Mo (g ke (ol 40,25 YOYY Y
el 00l (5055 00,0 VIV S99 g Cad (adeien 355 jsbas joip (6l (nl (SoriS &5
L Lol s 4255 L ¢plog5 () 4) Consl oglicte (0 )0V V) (315 5 (00 YIA) 318 yo s a5 (VA)
3laz e a0 Jlia aAL 039 (9iSE do 0 gy 399> )3 5 den (SUES £t o0 LS4
55 bl el ool aidly (22l87 (6 loun (il (FUniS 55 0,08 o0 gy 0l Gl Ol
o, VEE LIS oo ,0 FIV ledT cao 10 O 0905 50 (5 ke (o (SariS 7 5 samie YL
ol 0093 o0 iy (SAiS F 5 lpl 0 g e )0 BF e 0 BIY (il

o#929U9,5 b ablio

ST beoykadi; oyl 51V A-0ugsS 0l o S5 5o (sae 5 (g g JUl slool, lulis
e 9o b So alols o il oo mgng (il gdioe Jiis slodl el g ddae a8 35k
Ol o500 4 s olod 5 oaongl] oo 4y Cund 895 5 Dj50 0 09d Jiie 4 55k
1 35 Sl 58 & 4 b 5 VS Sy GBS s 5 3l 33y (s lone ol JUE
LoolS2ils o e aiile agas 3The Culled Cosgian oyl 5l s 5l oylans usrs
loplonl sl sl ailes S ooliiasl (6550 e Jelio 51 gyl § oo SLl oy ygmns,
Sl 2 9 ol da il (g5l Gaollals jl pel (cagos 33150 55 (23555 sloclad
S Lad (sl (o9 29Ug,S Gt Lasl sliwl) 5o lacue gion (nl dd oios (B9 Dliibase
Gl 00l a8 5 L4500 0050 pges

3ol 5 Sy glacodled oloplanil A-0y955 jlas alS wge 0l 50 dalils ol o
ol cloads a8 pdy Lo ;o 0053 jebay a5 Wil (Kiey sloo el aiiis Jd S0 Sew
Oy 30 el agme (o5loSl 5 30, jead 5 seboiz] Aols ule, cgo,d iiblns ol
Solel 1 (Gomr (2)lse Wil oo oS S5 o0 il (S 25 0 sla)li polaplnl woys ardai B
4 Olsice a8 8sill 5 lse 51l anils plazells b o5ssS 5l by Sglize Ladl Suy
Slaylid; (Ve 9,5 0)Lal (B pas 655 2als 5 (8L ,0 (6551 (a8l 9,8l o) Ho SO
9 omelS U8 Bgse 3 8hes (93 Gl 50 PS4 Sasails slagiass asile &5 28 o
097 L8 5l o o Slea ceblage plosle Al ulul  ATY) 098 o0 o jio o Shoe )5 L
G) Slomr (250 (30,0 1) (comnelS 5l 5 (30,3 1) SLiSS Jlawal (o0 1Y)
ol o S ddai 3 )99 50 (onl b (YY) 098 o0 g o9 S po Jsle (mnyler (023
2,18 3925y Dglaie sl )5 )l o Slas jo PLS Sl A5 20 o slo, L3,



vaa uL»-leJ £ o lols AY 0,90 (eW))9 6)515‘)"3 Yy

LgyS owang s (P ymey0 ol Bl

55508 9 L5550 5 05 el B oligi 5l asel> jLadl den )5 Uy S wg g 4 D
3B ls S8 g lem (nl Ssaa slashd (Brmeyd (B n oo Sl Lol gl oo ooaline
adlie 3,81 g 5lar ol e lanalles it g g cnl Sl 1,0 S e Sl (5 pae s iy oS
it g ol 5 Spli o e 508 bllase slas e

Yoo o 518 g lany Gl meSs L85lse 9 Dl (2 yme 0 o (Jlos £l i) laialls
Ug,S ao Ml 31,0 185 FO coamio SYLI 5o Jls £O s aiedle i Voo slols Las (F)
G 5 Ve 090 Jlo £O 5l S a5 Jlia Voo o sl as cul Jlb o ol asloads (55
5l oo, VYT sg0m dSGpel )0 Bs,S ugpg 5l 50 Spe VOV 51V Ye o VY b ailoads
o 30 Dglate w50 31,81 B o duo 0 90 b leds Sy aals Jle FO i L3S 0
s ey i aiadle Lz aSal 580 gk onl o @l ol g oyl S a5
aS 09l oo pledST g SIS glasl jo e Olpsd 59 Eel (ym Mg, ] (aeiel Wi
e yebay gl sl Jokw den o Sloc ( IS abay (YY) conl ouds am bl iosl (6 5m lgicas
el 5l s e slacs ont & ol S 1 o5 5,5 e 5 o il b
ot ) il sl ] sla Sy 1,38 S s e iy 1 5l
~OB & 2len g (Sem s sladshe E9b S cge (6 pized (YFLTY) 090 oo pomis
Sl b 5058 o Jliayo 055 0n T (sbaJsbs wopmne g3k Jleb ol 5 555 0n sz slo
—09,5 et [y 50 Lol S o] )3 (lo (nl Dad i (g g sladsie & asie
SIS go 425 1) g (al i @M (0SSl 0 Sl e (JLo VA Sl S0l (o sl
S o a5 |y ol ety @ 505 Sl o ps I S

1. Nieman



\AD 9959 U9 9 (Sl o (o) y9 Cdlrd i oy (55900

9 VoV (oo W )b G (ol y o) 15 pol 0 BgyS' (w909 351 30 yaogS o o ys Y S
(e o) Qlﬁ‘ AR J:)JT 10
(YD) aos o L 1) Mo ol 3l slass oyl 4y bogs o jloged 1o 55l Jols slael

Sl lom 9 (8 59,5 (6 5lom 09> 5LaS wiile (Bg,e- (8 lags Lo 4 a5 (SLuS 5 Bl ol
O2)lse 9l s (50 fdey ciiad Mive (el (po 30 (slagslon 5 Cobis wiils STl
5 Sl o el oad ool las aw Lt JSB )3 oS jebples il eg ngls ST o
G155 (F) o 3,10 0925 LUl g raglis S 4 Dol 1 )0 (s s 5o lases slogs Lo
Ao, TV sga (ao )0 OFIF) (oo ,Lid 51 o Lig,S adliess suld g s Lo OY - 5105
VIT) (o (omdls Cighe (o )0 YTIA) Cobis adlie o)y low b duslie j0 a5 widg, 3l )l Lo
O sr SRIBl Olpea o5 bl g i (Me 0N V) (Besem B slas e 5 (w00
e ol b caniiins bL3 | g Conl Slgtlin pyoins (035 0 552 o] o0l azsliss
S8l g s doyd (Lo FF BB+ 5 ¥4 B VA) JUaS 5 5 olsz oldl 40 a5 ol Ll 5l
oo sl S50 B i v )d siells B3I s &S b s il i (S 510
A eonlply sl iy By pem (ol slajlons g (oS (poye (ilew (Sl (95 Lid aiibe
Gk 3l Sl el g nsls)S (2)lss 4 Ml jo Sl ele (Sl (LS )5 03 5o w0
Sy 4 aed |y Ohiee g g 0l el 3 Shoe e Sl (VF) (o Slell 208



vaa uL»-leJ £ o lols AY 0,90 (eW))9 6)515‘)"3 Yy

Cighe by 5 (s s 5 sl el S, plpieas Sl V) s e 20lS i
ol F Vsl 3l ol 3 50 15YeaT (g las o e 565k (YY) 090 o0

Loy
-

I b

S e Solen B (B ol

EJL A BJlsr-os. OJl £ oYU

(F) oasmio SYLI 0 Yo¥e Z)lo U (g 329lg,S 51 50 (yuuid gy wuoyo - IS

92290955 b Ao g )59 Cullad

G35 e e o Loty 5l snaz Land 0555 stosl pims 2 (ot Sollad 3B s
dgel s S Sl 4 el pias 35800 B ()5 Sl Olyed &5 ol
ool O g Gl 4 gl jebay gl e Gl oal caaline a5 (5 gbay sl
freinne O )90 (059 Cudlad a5 Wsls LS o gy amd o0 Gl (i 2 (e ST 3e)sn 58
35e) e zf 5 (Rlellad slajl g (ilanST ol iy sl ol s Susi)
ol 35,5 il 0 Shos p (Sgilie £ e 5 555305

POT-TINPRCH POk FR O |

02| i S g5 ()

sl sba )il

5 Sl 00 gy 2 O3S (25555 Codlad alimg Sy Gug 5l S Cishe adlie S8l Sl
09229 3 6398 5l 9 M) e eatis (e )3 ()9 slacdlad glgil sla il IS by



Yo 9959 U9 9 (Sl o (o) y9 Cdlrd i oy (55900

5 iSO pp0ds 4z (g)lon ol 4 Ml o) 50 LT 48 4SS ol el ply sl 00 s 2 Uy S
Exose 9318 (owyn g Sou slr s plil ) (23555 Slacudlad Glgs oo i 3190 & j900 ax
YN 4 4z g5 b N A-0ug55 (6 5kews 4 Dol ylej 50 sy oo Hlaiay ol ool sl iags
lacled oloplnl . g By s 5 oeld «Sidgilin o Hie— s o il 5 ool Sy5glgigas!
3,500 Slalllae ;0 .098 joeie (6390 Sl 8 (BT 5 (eal pies )0 Cand Ay Wl e (SB35
onds STl plKin yo 285, slacallad Gy 5w 155l wiile cwsps slacs low 500
Sloe bdigas yuog S po a5 ol iyl dalllae iyl 05,5 bawss sualonl dxlllas ol
Som Sl g (w909 GF 5l S wad (chh Colled alag Gl eolanul Jlise
s sl a5 55 oo sl S5l sk Us,S og s 4 Sl plSim o (F+) cdly zalsdl
5O gd WALT By glecadled Gl sl (s g 05d 0 4, dile placdl o Sles o
aBbdgete 01108559 390 dmog fiion laiagh (olopll U ol sleides «65900 (2095
(7)) ansl adlas spad (08559 Collad @dle (38,03l 5l 9y 08 B o9 25Ug,S (55kewn
ahe by, yids ;0 dado V-V Saed Jawgie ol b )9l jedwl 4 83985 plog>gl
o O Gy Cewl 0dd dpogs (pwgpg slacigie jlas AalS g (el e Cugl 6l
oy B ad Sliw il ople oyl Sws cullad S g Sod 4 b5,9 Cadlad 4 o]
lasgin by Codled bouS pleis B Fo Dow Glwl gopusd dd Lo b Syan yipS]
Al g hwgie Codlad 4 el olSiws Al 4 wilosls lis by gt sl wuad Sudlad
B y5nsS) i o5 5 55 3y 4 sl o s (ole, IS oty Sl gl
A gl Jok o ccalpul Gl o canl sl cldled 4 giesl olSiws 5L Al sl el o
oolopll (b 3,10 3929 Jobss (39,2 85923 4 odnnz) 8035 Al (sla ok 5 (59,5755 ()95
ez sldssee ol ol 5 G55 Ol Gl AT e (Gan Jlad (il cudled
S g Oud 4 eewsS] (S (Jlonll waboe 93 (995 4 lalemsS) ails) i ge

(XY o)l Sows edled
ot Gl b gened 28l (slasly,Sle S5sbas collad dawgie oud b culled Jsb 4o
oo 5 S yigian T slo ol NK s Jsbor o lellas sloglS 5o dogdyislSyia
ade Sdglee coodlo g (gl g8 Codled jo s i Dl o (pl g ol oo ]33 AJLL B
Codled g Opzlee jo (0b) Sty a5 w0 (il ) SenSgigiew T slacawgad 3 NK
8,Ly0 9aled (1F) 8ils Uy S wg g wiile Lo g b oo gie sl Jsho ale SenSgigton



vaa uL»-leJ £ o lols AY 0,90 (eW))9 6)515‘)"3 s

L eudled oyoloplosl ol lagT 4 ams oo lis cids o5de b 1A= 955 adlie (slacunlsgs
iS5l 4 ooy ol o aadled poloplxil aila |y leyo b lejen (oMl e j0 Jawgie Dol
J955555 ozl s il (sloyg0,58 05 o0 S5 Gy (Folel 2l 5l 55T ol 5 lag] i o
b 5 (TE D) atis sy Callad Sgslin ol 5 aiid eyl 0 Shoe 505 S oo a5
2 Sedled 5l L2638 (VYY) sy ood (VL gohaw 4 Jawgie Dol b (o559 lacudled
Eb ol dedee Sl (950 5 (sl ol 08 il Crge Shwsaid slaasls
G2l (YY) 313 (g p1lis S Chge 4 (whax oo 9 3l S8 sl 039t (55 (Sl 53]
Sy Cawl 0dd (5155 (Seglie g (eliiwl g9 5] (G239 slacdlad glgl o (reje Dlecll
C STy egn 9 IL-18 5 IL-6 bl slocnlglo zolaw fals (FA) (Ko 5 (cnecs
Sellad s o sl iagh 50,8 AS oS Dol b (Seglite (n o3 aleg SG 51 e | (CRP)
bocemsSd pglae Jobs S5 6l (Foonl i e (S5 Lk S Glsrear | lawgie Dol
DAl b (o855 slacudled Cote sla Sl izen (1) Wlos 7 (B0 L 5 (195 (23,5 (2
odnlive 98 £95 Zobs adliee (lilew 0 D CiliSE0m g n 9 (S5 (ol plasns p by
(S Jols 2l 50 LoliS e (et Cude A g Loy (65,0 Az g L (Fr) ol ond
507 o nsssS isie (b S nisn ol Gy sl B el Sl pla gl (alseldl 4
P 4 g0l il 83y il (IRl 4 Bl oo Lamgio Dol b (G Sudlad blie K00 5l 0g
St b 55 ys iy yed SuaolisS sloo g0 b (F1) ol cellab alng S 5l b ygmnlinanSTs
Ls)S (ogng o5aat (S itie slagiagy oolsplonl & iy ool 5o Lol ((FYLY ) 550 Lol Lagia

el 5l (orhad (6 S At
5 Sl st 5 (oliinl slacdlad o oanS e b G855 «Sejlgmann] slaosls ulul
ozl (oS slacisie 80933 [l (5 yme) wims oo plowl (i Sl el &5 SIS 4
DS b oy codled alg Ky ol b a5 wilools (Lt ba gy (FF) &l 18 g pnslis,S
5 b igs o Shos (FOFF) ol olpon e o 5 gl Lo sl ool o sl o Shos
gl bl (Bl 19A olasd B g T slacewsad o Shoe Sglite sl )lae NK- S5l
slo,Slas 5 3lig Sle o Il 95 8L (55310 uShaS Sl sComgy (5255 £55 0L 5 Sl
oeols sl cldled g Saeasly celatul codled 5l s e, sz U el i« gies] 0 ,Ses
Oglie 35 slews g pllo ladiges )3 lageul (ol dwy oo Sl (Slalllas ulul  (F7) anl o
Al aplgs oloyl ciesl priaes o azls o 6 0al lagwl 00 Sy yei ol 31y ¢ dius
Oplonl 3l (ol e 0 Slos | plaaiiz 058w 8550 4 Gl 62> & ks (FAFY)



AR 9959 U9 9 (Sl o (o) y9 Cdlrd i oy (55900

S tdle oo b 5559 5l e el YY U as o oy ol o jls o lil aual iy, codlad
wge g W5 5L 9% slp Gliee )0 @l Wlgioe e nslyS Wle Sede Jele &5 Sbej
38l g Somaily g Eadlad s ogilly b1 (F) 09 (b b slacigie s i3l
@y @ Saeaddy 5wt codled o SluST s (SIS (el o Ses Bl o)l S92 (5 len Sl
ol sladshe glgil o Sloe 80S 008 pu Jg58 555 ) toel lasye Jo5u9 595 sk polie
Sl o3 poloplnil (950 (real 0 Shee 1S 3 5 Ll Gl gule (Jo 55,55 pogdle . Cunl
RSO SURLINVR I PRV

Sl saz 855> 5wt 00 Jlows (el g e lie a5 Wilosls Glis 12T la gl
Job 4 celo g0 5l (iw a5 2l )0 .(00) wies oo S0 | ped golio—giaul pU 4y Slallas
Sedisn By 53 (5,5 (5)0 @ 0395 pBS AL L plojes gl Yo e ) Gy sl
00gels Cypd aS1 S onbapnS] litie able > bdplie ;o losyind il g
98 SIS (sl Gy o el Sl 5 (3559 51 (A (Dlas ol OV we5 e 7 g o0
(2950088 Wl Somirnnids (Jdg g LV C o) (el 839 lagetign gb o
g Wgboo Wy (lmly g SeuSbseS) S5 gl Gl wat jslateds (Lol
ety n plo (O)) atws 15,0 anlyd Gl (9,5 35b 5 9 (6 Kmiles 29,5 )3 Lo (oS
Gk 50 g wibios IRl 65910, 8590 Jsbo o laplalieS g jlanSTslos A4 adsloal aiils
ol qdialio ;5 G555 5 (G5U sla Sl nl O) wjls i85 el ol Al e
Gl 5o sel slagle bl ualS 5 el 8 Shes s (658l lopni g 5 S
SS1 3 3mgm SLAE L Sl 3l JU (OF) )ls (3laJld 5l Gy 05meST S pae £ 5
S iAWy Gl Splie same pumgaaly Cov wb Gl sladsbe 5 Csl ol en
eiot] shos Slarlie b s a8 wiols i agl (glaosls 05,5 1,5 alslis pl el jskaioas
S 8kes ;38095 PS4 ol (nl &5 whoo palS Dol Cled slaalag 5l 69l Jobo 5o
ol 03 i slagiagy padelnl 4 (oald (¢ S Az sl p AL (OT) 09d oo e (e
el 55 e

ooy sl il

9 09ben (el D)l Dyu5 )3 ;35095 il Coge Lawgie Dad b (3559 Sullad alag ya
ang Satisie ol AalS alox il (g3b) (oM (sLlje ol 1SS 5 1S5 g, cnl (5B
DA b el G i (Bl Soelgmedl walsd (OF) cldls sals (550 1) (pmiiS (3lne
oolopll 30 URTE (e by slojg, jo ials S5 ilesls lis URTIE go.ls g lawsin



vaa uL»-leJ £ o lols AY 0,90 (eW))9 6)515‘)"3 YA

g bgylo yiin boads )158 mohaw 1 aS conl dsoye Feobe vga jo hawgie cal b cdled
Ol L olas (o (g lem ot g lawgie wad b codled les sla 5l aiS o asu b oS
W gz Jow ;0 adls jsba a5 cwl Goeadly 5 wad s 1 AU g len s
wad bl a5 Sl g S o o3l Jow ) o Gl byled JS0) cl ol yi5
az g nal 5l0 )18 g slis S abez ) oS Slasslon 4 Dl (o yme s yiinn im0l
O (gl o)l s iyl 8 (sladye IS s e (o Cesly Ceans po a5 2l
039 JrAS lp &5 Gl o ] )0 (B0) st olren ()len Slat WIBI L ddeen
Vool g w)ls 5,3 5 0yl Jolate ol w3, 5 9ids oo plowl Soe SVob 5 (pafiw Sl yo
5,9 Ve oY (goy shmg 5yl SLBURTE 4y Mol (6 5m0,0 jiig ol (2l B g0 ol,81 )
aS oy yuS gla Soge;l jo de e Y URTI oDl b slajg, slass a5 ols plas e VY b
22,0 FF 9 20,5 (g0 [ ped AXaB )0 9, Sy A5 (SluS 4 S 0335 o0 Cudlad Ao b g, 0
Solel a5 955 (Llies ay Cod a2Als 5yt (Sypem 8 (Solel a5 o g Gl o

OF) suils Cnd

b g3 (g lomn Cighe g (G Cadlad Gl Jliuwgn o bLLIT (e Joe —F S
Oezpad S g0 05 1) s ns 5 2LSL Gl len 90 2 50 Zdsie Gl oy codled



4 9959 U9 9 (Sl o (o) y9 Cdlrd i oy (55900

5 e 5 Foyem ol (Folol p bsgio Gul b 0S5 Gayed atie b LIS Jdagh
O daliy adols las o Kimgsy ol sw,y w SARS 1 adlogus ol VWY Soj oS
Spad) (las 5 (Sgyeoly akds (b G9eiD) (Fypem ol (Tobol gte 0 eSS 009
(e (OA) 0B @Bly S5e SARS 5l adlisgg ohlew (55k ol> 5 g Lid ((y0 S Suieo
oy iy 0 a5 a5yl Slazalls ;o 15Ysal (ysmlinnsTs 4 ol 5T slogualy 35mpe
Sl o b Glandz S (5855 slocadled wgdleay (O) Ws S oo &S50 plaie & 900 (5555
odd (Slg> (sladigad 10 s ogrg & (Jobe (Gl lagaly 25 2l (5559 DdeeligS
2509 Lelled nl ool ol Fhe (el g Cusdl jo bawgle Sal b (L0550 Culled
g 093k o Bl ols wile eje lais e 4 Dl a5 o wlg e ea bS] O jg0as
phie (35,5 slacudld Glajl (o) (pgas )0 Gllllae (5iST daom) p olol 0l S5e
Lol el oas plonil Bg S ol Lo 9gmte 0l 3 b Sl (lie 32 (9929095 (5)len 2 Sl 51 13
5 WS oo ojbe e o9nsbe)S olem b eddlush el plaw Ol 4 azgi L
S b s o a0 slacs Lo b 0Ll o9 09bg,S7 (65l (LSL yitien ol paitin sla 158
2l S5e b le (nl £939 5l (6 St )3 Wl e plate (S Sllad &S witis S5
sl 5T g8 o gdis (Y

adgs sl JsSge (RNS) acSly Sig,s slaiss 5 (ROS) asSTly ShanST sla SIS,
boigl @ileSh 5o (ol pimas 5l Colom 55 e Ll Sla 9B (i g3 aits
QS waid 1y e e ool 0les co 005 el 5 AS o s sdudml SMlac Cl vy g
SB e STy 50 YU sl 3T Sal38l Baybo 51 (23559 Sl a3 (P ) 09,000 54 Dol 5
() Sigd oo ST 5T gls Cosl iz ge STy (535K 5

SkAlas gl 51 (Y

5 iesn (s Seber Sl sk ;35595 (Rl L collad Dol 4y aty ($8))9 Cudled alag yo
Jld g eolel ol 81 o Sledl sla Silias ol |l Zalans Lol el of o olad! sl 1S 9 L
e ) Joko S Ug)S (g g o5 (Sloj el Simmly 059a8Lal Il g JUadpue ol 4y o
594055 |y s L olyon JsS050 slogSl 5025 oo )18 Y gmn sl o (lisee Jpboo S

1. Pyroptosis (eais s ,ael p Sy Sl cdl>)



VAR Leal FF o )lols Y 6590 ¢ o) y9 5599 92 3d Y.

(bazml> a3y Sl 5 JLb ol (JLbigsl sbaJolo) Hslre ool lawgi a5 wiS oo Lo,
IL- JL-6 dL-1B wiile ,slle! sl S smles s ooplSsaS adsi 4y yal ol g wigds oo osloliis
Coghe olulr 4 (el laJobo iz el oy (nl 0sd o e Sigis oo 2 1L-2 48
o g &S Wigh o el Glagngnle i ady Glp 69,5550 il S olxl g
sl suls wlsh) auld Gl alpls wiee ol 52y ladsbe & oled] slocnB sl
el Cyoge lais Loy 45 il g latalls (3le o3l 1,z 45 WS o dr s 509055 (o]
ol (7)) olben 5 Gl el jsbas sijls )18 UgS™ wang (2)lse (oymeyd fiian i)l
WSy age 5 Consl omesbs (339 b S8l 51 i 3la o3l 5 1L-18 4 IL-6 CRP gglaus a5 wisls
5 a8 bl (VF) ol Jlad ol 8l 51 YL oS o0 o 3l g ,6Y ol 3l jo b SSlas () zolaw
Solel a5l 5155 came 10 (mized () 0b Gl b ;0 CRP 4 IL-18 o]
iy oyl by (8Y) 5,0 IL-18 4 1L-6 CRP Ll (ola ,Silis b oS byl 35,6 18
ol el slacn B gtlo zolaw (il ) ot Jolo (S oS 55l Jiae (525 0 Sy o0
Sy b sl Syl (alS b 5l layie o b s Colled sy o i) e gazmad

s JSL G 3 Ug)S wa g dde 598 (280w
u‘).ut (S Sl sl ol (50,5 jo [ialislas conl oads o)Ll (g0l j slojidgly 1o (puizrer
R0 ol 5 (Bose Sl e ljse9 sladialp howd )0 (5559 (SlaenSTas 5 oledlas
s slafla az g b hwgio Gud b (o5))9 slacallsd (FF) o)ls 65350 (i s Lo
WS oo JWB 1) ala B gsle g)ls S plgreds (b)) «@8ly s g g0 435 SaNy8 g)ls (lgreas 095
Lsgie o33y colad oloidlid gla gl il 1i5 )0 boslogt 51 6 bt Syug 5o g3 oo o5
A3 S lem Wl Al e (b 5l am VA-usS (s lem wl B Sene Sln (o8 Ol Wl o
ke a5 Wil alad Sloy )3 Wlise (oB))9 Slacudld &5 5,5 axg Wb (ol gl a8 S
Sl yed Slelas oSl g sl o,lgs g o e ps o5 aile g pglis,S (5 low Sy
33 soi Slgll als Slalllas 45 a5 sbas sl oud anl g3l slacs o 55 (259
o (i (SJokes (55590 5 il el 808 howi lySl 5 Sl ped (FFLEFA,)
T sladsbe Bgls Gl cage (G255 Slujed wmd oo il 1) 2lies 5 (Sl
) sgegs b acaslis )| ol Sl g Wed oo 9095 (9,0 4 NK (slaJolo 5 SconS gt
Sialsdl 5 B3 NFKB 5 (FA) IL-17 «(5Y) IL-6 odgi _als b jiagss ;5 (FF) ains s Lials



A 9959 U9 9 (Sl o (o) y9 Cdlrd i oy (55900

Sl a5 el 00 15 iy Wby ] g ke 5o (V) IL-10 Llgtllas plSstbs
Db b g aias oo 2alS 1) oy ol 5 (JsSge ks BanS Sy 25 ool polie o3
el i sl IL-1P o yoboas 05l siasl )lls5 sl o (650 ki gl
32 sl Gl zolw Wl 534S jsbilen 5 o) K g len (pulidiams ;o oS ol
gobe Gl Bk 5l )9 5l o abde SHILE (ole) 5 wubor (Ml LS (g ng b Soghe
ol 45 515 35mg Jlain ol oy VY YY) 06 s L1 Sl yoles s g IL-1ra
B35 Olo (5859 Sl yed (mizen ST Slidlre g pglig)S Sighe plp yo o ) Bgsle
6oL Gl Aliwgts &5 Conl (cogen (2L 555 45 WS (o0 (B0 i) et
99895 b gl Cunglio 590 53 5 095 0 b oudannST JBa 05 slairey p g alox
Oiped Slada ST wes o lid b g Eaeme s (V),F0) cul hms o8 o low g
5ok Sl b olyen 59 Al L g 02 Sjpe Lawgie Dol L atia o Al Y e Sl oy

S oo Zadlone g gl S abex Sl smgng slatisas ply 5o o s )l (Sleddlas

rditane yu A (0

olhdl fals g 9593l dgme ()

Ol Bl S alS (S5 codS sl e S, Oglaie Sl ped 4 el ol astice
g olo i B Wadggy ol g o yeie ol 5 50 el ola] LtalS g alSolss ol
oang 4 Ml 5l w5 g anala o ool Gy, b 4 4zl b (YY) Wigh oo Lad> 55 J2M5
s s 8 Shoe S8l e (53 J935555 Sl Gk )V -augsS 4 Ml G il g S
3 ol el o aBl asils (LM (gl (g 5l (B)lse Vot l MLl & jg0 )0 5 950 o0
S9bon (s ool g udiie Al cel (3559 45 wilesls (lis Sujglgenn] Slalllas
0,75 ) ke Shlll g (Fopdl pdle S (o &80 plaie G Sl p0 oS ol
Jole) airndy g5 e 5 S ,o5 Jold ogage nl (sl ondisloiig sl Sg5le (VF) 0iS oo
G2l g e 3 by il il 5 il Bl g (plicmas d((eli90 5 dum (g Fg 5 e 5l Fiee 0
G Bwgie b b phate (S clad Sy, slaasi jlenlnly sisd oo J935 555 b 5
sl (5 y29lis,S b bl (sl Sy (Solel Gralidl sl o g,



vaa uL»-leJ £ o lols AY 0,90 (eW))9 6)515‘)"3 vy

(©l)apg,S Gl g gommd &) jlwgled guw Sgne (¥

JBa S Ge9 50 ol 20l ohaoh (e S St sz leST i 09 (a8
3 99,9 et b (Sdgml Sl 3520 53 9 (HDL) J&s (o9 5ed 1331 9 (LDL)
2 e Syl ogay cnl s plate (23559 Sudlad 8ottt sblie 5l badske 09y
5 T & NS o0 i S s Sl w b e slagteBU e s Wl o
s lar (950 — ol Gl Lo (Bl Aozl olacg)lom b oolj LU ol (la il
a8l (YA-YD) 35 o yes gl 5 crae 58 bllamil (glags loss ecs32, s Lo «Selsilie
Aozl k5 slo, il Bob 3l plate (o355 iy e o5 AL oo wnb Syjlsnen) slo
15 s aals (IL-10 5 IL-Tra) Jleilas gloplsnle ads o5 ,m0 dapyaple o,
“olom Sl X 5 SHlegiS g Ehme Sort )0 (soe UM Sl O3S T 9t 5 (27 L
Voo 5l G o e Ol ST g gome)s (VAA) W)l0 g glis S (5)l9e 525 5 00 S8 sla
GlugiS g Cundy Ssute 2 (gotlae DISE Bl ol en (55 el L g WAl aie )5 aiSs
Sgute b jlugid g 5o Catte slas )55l (ol cdiind 00,0 ioul g ped golie aSs T3l ol
ool ol or (g 2509, s (1555 a3 50 b ablie (6l (el sla sl 3 ,Slos

w329 SLogeR

IS 5 sl ST o g b ablin (sl ek B 8 55 iy Sadlad 2l L L
095 UsS ooy lawgs als jo o555 Codld oloplonl adai B 08 (o 05l Coenl [y
o (o))9 Sacn yed ooldpll & a5 weas Gl Sl oad aogi (il 5 (o559
Ol yod Glejed oloplol ¢ yizran aigd Sl j5lblis 5 Clols slacodled a5 04l oo (9>
il blis 5 sazsisly oIyl (sliel gag S (0 by Sapm 4 oIGASS b olymd 55
Ol 5o eele laanl 4y oloiws (gl il a4 Oglase JLadldaxl o e 0l 295 j95 40
st Sl Lsg ] glacylocs feb clogmsl soel azily ¢ Kot il ol e
3l slacgemme o wluliply t05h cad oayd biols (pl den ;o ole sladgain ) 5 Wgd god o jllas
8)led 9SG 8 led slaJgazr jo 0olu Il g e (39 L Al )0 (4559 pstiee (sode Slasgein,
Ll 00 &3] g

@ a4y bl oad al el Sl e 4 bge glasgein, oS 8)led Jyuz o
S97y el Sl el 935 )0 ob) Cudgame oS layd )3 poye (g Hetoled bl
0935 D> el SG 1 1,0l 5 YU 5 eSS S Sl ped s 500ly el A5 2es ol



Yy 9959 U9 9 (Sl o (o) y9 Cdlrd i oy (55900

drogi e 33l 4 il e jo (Gadlzl Selitul Sl ed el aslgi oe g (285
plxl slaadoos Uy slaple; jo (o3ld &jsoas | sl codled a4 8o Yo BV 098 0
GO gaio 58l gl aniinn Cl8 Lo wlalpy Sad (slaadoos dag g0 ¢ Jlo jabas) wias
Obyd 3o, Fe-YO L ply caslasils oy i a5 (ool 8l jo g ol ancin <8 Lo w0 Ve

G 5o Soliuwl Olo woi yoloplxil iy 2 Bdgeid, ) Jgus
S Gdw cdlzd g g6 o 48!

ipdon 8 b s o0 V-0

4iBo YooY 20,5 ¢ a8y g9 00l ol & >g So:ls
VY bl S s lid 5o elide eod 5 28 w5900k e s
ity A8 Olyd oo VO-F N DI IR MR T
< . R daads Fe-v- ; > e
Y-0L plp S)e ,las Sy pulde 02 cJued 3 e puSilS s

5395 5 (598 (sl jgliws oy yiion Ded oo yomie (B9,0 e 4 Coled e A wes SISl Alac
JbaS ol sas sols lis 3 slaiagh 10 (Jlipll ty] co Cawsds ol 2oL b Sdlac
(sla5S5n 3t 12 555 5 () (Sl 1) ol pire b (82 55 S 0y ¥4 oS
Sgb oo sz ol b b el ssled dlac iy yiaw iliEl 4 g cal ST Sle el
Sb o 0l eslaiwl b S slacadled Jld e lacedle jo a8 al olo lid ¢ Jlaie cpad 4
@ G 5,08 Lad> aSulsl ogdleds (AV) oS o Lo (SDhae b0g5 Lad> gl 0 p S
D98 (seas iz OBl 4 L 5 el Sere 05059, lacllad (paloplil gl (SDlas Bogs
Ol yei a5 Wlools las o g 0sd colaiwl (68 Slos Ol joi 5l 090 o0 dnogs w)ls
(AY) 053 o0 i SDlac dog5 Laa> > 5 (60 Sloe &8 Gl 4 laidle jo (60 Sles
4.».»05.: Ry .)|)3‘ 61).: NG PR 43‘)| FHES o Go.AjLM k)")"” LQLQ.)M) 99 S)LM Jj..\> o
3 log 5l 05800 arogs e Sl 31 (6l g 358 eolittul Cuaslie (lgieds ()9 5l S5 se

YW oolaiwl



vaa uL»-leJ £ o lols AY 0,90 (eW))9 6)515‘)"3 A\

Gl 50 Soglio Wy poi yoloplxil gl p (o BOgwd ) -T Jous

IS cllsd g ol

(slasB V0=« SO iyl yo @Y DIl Lol o o359 b cudled

Voo - Yoy Sl 3 90 & J O BBY )lfa)'lj
Cudte o b g9l bl
Gl g il Sl lul ¢ Blal bilug ol jomay (yay (59 b codled

AREATA f-y V o cais 93150 ccile 51 SO esladl Fo SO ¢ i ot b (s85u e

s Jo b Y (el gy (JSS

5 5 4o

Sysre sl by 009 G8le5S 5 S cwgng lasslom Sl 45 3T 5 gl ig)S ma g
5 g anelx ol pges o plate (3355 slacadlad jlsliiul 5 (Suis Sew j5 Slibee Sl s
W5 (al 4 bonye slaainse g ()l 1alS 50 (el s Co gl L Wil o0 e Jsbo il
9 Gty Sy A VA-0555 (55leny Ca e 5 (peSTy 225 ey B allly S5 bags Lo
b 2s Sluyed diwlyinlys ol ilom cnl b ojrlee ofy (e O (ol s Cals
Glcigis vt ke (ol gl 0 Slos Cogl gl (S L S plsrear wgie Sl
vl ol sl onlplis 9 35800 O Slo b (0B Sgte Sacl (g Ly S diile (o9 g
D9 sladgein; ole, Cusl g ng (nl b ablie lp 6350 by (B9 b b (Jobe
Dl ol WS (oSS i (Sl s sl 4 (S (Fobel ogdle el gl p st
a1 T s al38] ol s S5 325 Sl s S50y bsgio Sl b (555 )
290 (§5loglgur oD g 9393l St Bosbo 5l peliee f D jg0ds g Sleillas sl ST
gee VA-dgeS alejl (g ng slacisas plp jo pur (25 sla)lSg5le o sl

et B
Solom b oedil] 0,38 o b))9 Sidsken] (g Bi9> yee jl 4BS du I SieS wiz e
b gy Sl slasgere (olopll 4 5l o)l 05T 055> () Amgd 5 azgi O 500 1 VA-ugsS
ool s g (S (Solal il 50 hiyg Dde g Db g ohagde b9 Bj9> 4O (yge
(Bl S (Solel Condg S8 et sy g0 i (559 08 w9 25U9,S b ablie sl
Sl 538 )0 (Gxlens (nl a9 S o 5 GBS e Olie 2 (SN S 4 La e slo LDs3L
Us)S oons sbo)ls, 385 ololid 9)-0555 (glom (puSTy @S oloj U cenl Coonlly
S b ot ye el Ll rad aebaw ol 5o el Cuglsl jo ol sla gy oyolsplx!



Yo 9959 U9 9 (Sl o (o) y9 Cdlrd i oy (55900

A 65978 (ol pian (5L laoShas 1 (o9 9Us,S 4 Dl ey 5o Sglitte e g

ey 0

&b

1. Molanouri Shamsi M, Hassan ZM, Gharakhanlou R. Exercise-Induced Chaperokine
Activity of Hsp70: Possible Role in Chronic Diseases. In: Asea AAA, Kaur P, editors.
Chaperokine Activity of Heat Shock Proteins. Cham: Springer International
Publishing; 2019. p. 193-2009.

2. Gleeson M, Bishop N, Walsh N. Exercise Immunology. 1st ed. London: Routledge;
2013. p. 17-43.

3. Ferkol T, Schraufnagel D. The global burden of respiratory disease. Ann Am Thorac
Soc. 2014;11(3):404-6.

4. Nieman DC. Coronavirus disease-2019: A tocsin to our aging, unfit, corpulent, and
immunodeficient society. J Sport Health Sci. 2020;9(4):293-301.

5. Fung SY, Yuen KS, Ye ZW, Chan CP, Jin DY. A tug-of-war between severe acute
respiratory syndrome coronavirus 2 and host antiviral defence: lessons from other
pathogenic viruses. Emerg Microbes Infect. 2020;9(1):558-70.

6. Tay MZ, Poh CM, Rénia L, MacAry PA, Ng LFP. The trinity of COVID-19:
immunity, inflammation and intervention. Nat Rev Immunol. 2020;20(6):363-74.

7. Qin G, Zhang L, Yu CJ. Nonpharmaceutical interventions and epidemic intensity
during the 2019 novel coronavirus disease pandemic. Clin Infect Dis. 2020; Inpress.

8. Moon SL, Wilusz J. Cytoplasmic viruses: rage against the (cellular RNA decay)
machine. PLoS Pathog. 2013;9(12):e1003762-€.

9. Mogensen TH, Paludan SR. Molecular pathways in virus-induced cytokine
production. Microbiol Mol Biol Rev. 2001;65(1):131-50.

10. Siu K-L, Chan C-P, Kok K-H, Woo PC-Y, Jin D-Y. Suppression of innate antiviral
response by severe acute respiratory syndrome coronavirus M protein is mediated
through the first transmembrane domain. Cell Mol Immunol. 2014;11(2):141-9.

11. Abbas AK, Lichtman AH, Pillai S. Basic immunology: functions and disorders of the
immune system. Fifth ed. St. Louis, Missouri: Elsevier; 2016. p. 17-43.

12. Yang L-T, Peng H, Zhu Z-L, Li G, Huang Z-T, Zhao Z-X, et al. Long-lived
effector/central memory T-cell responses to severe acute respiratory syndrome
coronavirus (SARS-CoV) S antigen in recovered SARS patients. Clin Immunol.
2006;120(2):171-8.

13. Monto AS, Delonge P, Callear AP, Bazzi LA, Capriola S, Malosh RE, et al.
Coronavirus occurrence and transmission over 8 years in the HIVE cohort of
households in Michigan. J Infect Dis. 2020;222(1):9-16.

14. LiQ, Guan X, Wu P, Wang X, Zhou L, Tong Y, et al. Early Transmission Dynamics
in Wuhan, China, of Novel Coronavirus-Infected Pneumonia. N Engl J Med.
2020;382(13):1199-207.

15. Lauer SA, Grantz KH, Bi Q, Jones FK, Zheng Q, Meredith HR, et al. The Incubation
Period of Coronavirus Disease 2019 (COVID-19) From Publicly Reported Confirmed
Cases: Estimation and Application. Ann Intern Med. 2020;172(9):577-82.



vaa uL».leJ £ o lols AY 0,90 (eW))9 6)5]3‘)"3 ve

16.

17.

18.

19.

20.

21,

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

Peiris JS, Chu CM, Cheng VC, Chan KS, Hung IF, Poon LL, et al. Clinical
progression and viral load in a community outbreak of coronavirus-associated SARS
pneumonia: a prospective study. Lancet. 2003;361(9371):1767-72.

Wang W, Xu Y, Gao R, Lu R, Han K, Wu G, et al. Detection of SARS-CoV-2 in
Different Types of Clinical Specimens. JAMA. 2020;323(18):1843-4.

Peeri NC, Shrestha N, Rahman MS, Zaki R, Tan Z, Bibi S, et al. The SARS, MERS
and novel coronavirus (COVID-19) epidemics, the newest and biggest global health
threats: what lessons have we learned? Int J Epidemiol. 2020;49(3):717-26.

Novel CPERE. The epidemiological characteristics of an outbreak of 2019 novel
coronavirus diseases (COVID-19) in China. Zhonghua Liu Xing Bing Xue Za Zhi.
2020;41(2):145-51.

King AJ, Burke LM, Halson SL, Hawley JA. The Challenge of Maintaining
Metabolic Health During a Global Pandemic. Sports Med. 2020;50(7):1233-41.
Wheeler MJ, Dempsey PC, Grace MS, Ellis KA, Gardiner PA, Green DJ, et al.
Sedentary behavior as a risk factor for cognitive decline? A focus on the influence of
glycemic control in brain health. Alzheimers Dement (N Y). 2017;3(3):291-300.
World Health Organization. Global recommendations on physical activity for health:
World Health Organization; 2010. p. 20.

Duggal NA, Niemiro G, Harridge SDR, Simpson RJ, Lord JM. Can physical activity
ameliorate immunosenescence and thereby reduce age-related multi-morbidity? Nat
Rev Immunol. 2019;19(9):563-72.

Simpson RJ, Lowder TW, Spielmann G, Bigley AB, LaVoy EC, Kunz H. Exercise
and the aging immune system. Ageing Res Rev. 2012;11(3):404-20.
Nikpouraghdam M, Jalali Farahani A, Alishiri G, Heydari S, Ebrahimnia M,
Samadinia H, et al. Epidemiological characteristics of coronavirus disease 2019
(COVID-19) patients in IRAN: A single center study. J Clin Virol. 2020;127:104378.
Amani-Shalamzari S, Hamid A-A, Gharakhanlou R, Molanouri-Shamsi M, Talebi
Badrabadi K. The effect of body composition and physical activity on basal levels of
insulin, glucose, 1L-18, IL-6 & CRP and their relationship with insulin resistance.
Iranian Journal of Endocrinology & Metabolism. 2009;11(6):699-707. (In Persian).
Milner JJ, Beck MA. The impact of obesity on the immune response to infection. Proc
Nutr Soc. 2012;71(2):298-306.

Simonnet A, Chetboun M, Poissy J, Raverdy V, Noulette J, Duhamel A, et al. High
prevalence of obesity in severe acute respiratory syndrome coronavirus-2 (SARS-
CoV-2) requiring invasive mechanical ventilation. Obesity (Silver Spring).
2020;28(7):1195-9.

Maier HE, Lopez R, Sanchez N, Ng S, Gresh L, Ojeda S, et al. Obesity increases the
duration of influenza a virus shedding in adults. J Infect Dis. 2018;218(9):1378-82.
\Molanouri Shamsi M, Najedi S, Hassan ZM, lIsanejad A, Mahdavi M. Short term
exercise training enhances cell-mediated responses to HSV-1 vaccine in mice. Microb
Pathog. 2017;110:457-63.

Bhatia RT, Marwaha S, Malhotra A, Igbal Z, Hughes C, Borjesson M, et al. Exercise
in the Severe Acute Respiratory Syndrome Coronavirus-2 (SARS-CoV-2) era: A
Question and Answer session with the experts Endorsed by the section of Sports



32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

AR 9959 U9 9 (Sl o (o) y9 Cdlrd i oy (55900

Cardiology & Exercise of the European Association of Preventive Cardiology
(EAPC). Eur J Prev Cardiol. 2020;27(12):1242-51.

Simpson RJ, Kunz H, Agha N, Graff R. Exercise and the Regulation of Immune
Functions. Prog Mol Biol Transl Sci. 2015;135:355-80.

Nieman DC, Henson DA, Austin MD, Brown VA. Immune response to a 30-minute
walk. Med Sci Sports Exerc. 2005;37(1):57-62.

LaVoy EC, Bollard CM, Hanley PJ, Blaney JW, O'Connor DP, Bosch JA, et al. A
single bout of dynamic exercise enhances the expansion of MAGE-A4 and PRAME-
specific cytotoxic T-cells from healthy adults. Exerc Immunol Rev. 2015;21:144-53.
Ghaderi M, Azarbayjani M, Atashak S, Molanouri-Shamsi M, Mokari-Saei S, Sharafi
H. The Effect of maximal progressive exercise on serum cortisol & immunoglobulin
a responses in young elite athletes. Ann Biol Res. 2011;2(6):456-63.

Gorzi A, Rajabi H, Azad A, Molanouri Shamsi M, Hedayati M. Effect of Concurrent,
Strength and Endurance Training on Hormones, Lipids and Inflammatory
Characteristics of Untrained Men. Iranian Journal of Endocrinology and Metabolism.
2012;13(6):614-20. (In Persian).

Ferrandi PJ, Fico BG, Whitehurst M, Zourdos MC, Bao F, Dodge KM, et al. Acute
high-intensity interval exercise induces comparable levels of circulating cell-free
DNA and Interleukin-6 in obese and normal-weight individuals. Life Sci.
2018;202:161-6.

Molanouri Shamsi, Alinejad, Amani Shalamzari, Aghayari, Asghari Jafarabadi,
Talebi Badrabadi. Anti-Inflammatory Effects of a Bout of Circuit Resistance Exercise
With Moderateintensity in Inactive Obese Males. The Journal of Shahid Sadoughi
University of Medical Sciences. 2011;19(5):598-609. (In Persian).

Adams GR, Zaldivar FP, Nance DM, Kodesh E, Radom-Aizik S, Cooper DM.
Exercise and leukocyte interchange among central circulation, lung, spleen, and
muscle. Brain Behav Immun. 2011;25(4):658-66.

Rezaei S, Shamsi MM, Mahdavi M, Jamali A, Prestes J, Tibana RA, et al. Endurance
exercise training decreased serum levels of surfactant protein D and improved aerobic
fitness of obese women with type-2 diabetes. Diabetol Metab Syndr. 2017;9:74.
Grande AJ, Reid H, Thomas EE, Nunan D, Foster C. Exercise prior to influenza
vaccination for limiting influenza incidence and its related complications in adults.
Cochrane Database Syst Rev. 2016(8):Cd011857.

Molanouri Shamsi M, Jamali A. Adjuvant effect of an acute moderate endurance
exercise in herpes simplex virus 1 vaccination and its boosters on interleukin 10
cytokine and granzyme B in mice. Tehran University Medical Journal.
2018;76(2):96-102. (In Persian).

Peters EM, Bateman ED. Ultramarathon running and upper respiratory tract
infections. An epidemiological survey. S Afr Med J. 1983;64(15):582-4.

Peake JM, Neubauer O, Della Gatta PA, Nosaka K. Muscle damage and inflammation
during recovery from exercise. J Appl Physiol (1985). 2017;122(3):559-70.

Isanejad A, Saraf ZH, Mahdavi M, Gharakhanlou R, Shamsi MM, Paulsen G. The
effect of endurance training and downhill running on the expression of IL-1p, IL-6,
and TNF-a and HSP72 in rat skeletal muscle. Cytokine. 2015;73(2):302-8.



VAR lesl FF o losds A 0590 ¢ o))9 559992 3 YA

46.

47.

48.

49.

50.

51.

52.

53.

54,

55.

56.

57.

58.

59.

60.

61.

Campbell JP, Turner JE. Debunking the Myth of Exercise-Induced Immune
Suppression: Redefining the Impact of Exercise on Immunological Health Across the
Lifespan. Front Immunol. 2018;9:648.

Molanouri Shamsi M, Hassan ZM, Quinn LS, Gharakhanlou R, Baghersad L,
Mahdavi M. Time course of IL-15 expression after acute resistance exercise in trained
rats: effect of diabetes and skeletal muscle phenotype. Endocrine. 2015;49(2):396-
403.

Jamali A, Molanouri- Shamsi M, Soleimanjahi H, Afshoonpour MT. Assessment of
Changes in Autophagy Factors in Time Courses of Acute Exhaustive Endurance
Exercise in Tibialis Anterior Skeletal Muscle of BALB/c Mice. Journal of Applied
Exercise Physiology. 2019;15(29):133-42. (In Persian).

Kakanis MW, Peake J, Brenu EW, Simmonds M, Gray B, Hooper SL, et al. The open
window of susceptibility to infection after acute exercise in healthy young male elite
athletes. Exerc Immunol Rev. 2010;16:119-37.

Nieman DC, Lila MA, Gillitt ND. Immunometabolism: A Multi-Omics Approach to
Interpreting the Influence of Exercise and Diet on the Immune System. Annu Rev
Food Sci Technol. 2019;10:341-63.

Markworth JF, Maddipati KR, Cameron-Smith D. Emerging roles of pro-resolving
lipid mediators in immunological and adaptive responses to exercise-induced muscle
injury. Exerc Immunol Rev. 2016;22:110-34.

Nieman DC, Groen AJ, Pugachev A, Vacca G. Detection of Functional Overreaching
in Endurance Athletes Using Proteomics. Proteomes. 2018;6(3):33.

Nieman DC, Gillitt ND, Sha W, Esposito D, Ramamoorthy S. Metabolic recovery
from heavy exertion following banana compared to sugar beverage or water only
ingestion: A randomized, crossover trial. PLoS One. 2018;13(3):e0194843.

Nieman DC. Is infection risk linked to exercise workload? Med Sci Sports Exerc.
2000;32(7 Suppl):S406-11.

Schwellnus M, Soligard T, Alonso JM, Bahr R, Clarsen B, Dijkstra HP, et al. How
much is too much? (Part 2) International Olympic Committee consensus statement on
load in sport and risk of illness. Br J Sports Med. 2016;50(17):1043-52.

Nieman DC, Henson DA, Austin MD, Sha W. Upper respiratory tract infection is
reduced in physically fit and active adults. Br J Sports Med. 2011;45(12):987-92.
Williams PT. Reduced total and cause-specific mortality from walking and running
in diabetes. Med Sci Sports Exerc. 2014;46(5):933-9.

Lau HM, Ng GY, Jones AY, Lee EW, Siu EH, Hui DS. A randomised controlled trial
of the effectiveness of an exercise training program in patients recovering from severe
acute respiratory syndrome. Aust J Physiother. 2005;51(4):213-9.

Kohut ML, Arntson BA, Lee W, Rozeboom K, Yoon KJ, Cunnick JE, et al. Moderate
exercise improves antibody response to influenza immunization in older adults.
Vaccine. 2004;22(17-18):2298-306.

Valacchi G, Virgili F, Cervellati C, Pecorelli A. OxInflammation: From Subclinical
Condition to Pathological Biomarker. Front Physiol. 2018;9:858.

Lal Sazegar A, Gholami M, Amani Shalamzari S. Effects of Six Week Iso-Volume
Continuous and Interval Endurance Training on some Inflammatory and Lipid
Profiles in Obese and Overweight Soldiers. J Mil Med. 2020;22(S1):9-17. (In
Persian).



62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

Y4 9959 U9 9 (Sl o (o) y9 Cdlrd i oy (55900

Wedell-Neergaard AS, Krogh-Madsen R, Petersen GL, Hansen A M, Pedersen BK,
Lund R, et al. Cardiorespiratory fitness and the metabolic syndrome: Roles of
inflammation and abdominal obesity. PL0oS One. 2018;13(3):e0194991.

Koelwyn GJ, Wennerberg E, Demaria S, Jones LW. Exercise in Regulation of
Inflammation-Immune Axis Function in Cancer Initiation and Progression. Oncology
(Williston Park). 2015;29(12):908-20.

Molanouri Shamsi M, Chekachak S, Soudi S, Gharakhanlou R, Quinn LS, Ranjbar
K, et al. Effects of exercise training and supplementation with selenium nanoparticle
on T-helper 1 and 2 and cytokine levels in tumor tissue of mice bearing the 4 T1
mammary carcinoma. Nutrition. 2019;57:141-7.

Molanouri Shamsi M, Chekachak S, Soudi S, Quinn LS, Ranjbar K, Chenari J, et al.
Combined effect of aerobic interval training and selenium nanoparticles on
expression of IL-15 and IL-10/TNF-a ratio in skeletal muscle of 4T1 breast cancer
mice with cachexia. Cytokine. 2017;90:100-8.

Mokhtarzade M, Ranjbar R, Majdinasab N, Patel D, Molanouri Shamsi M. Effect of
aerobic interval training on serum IL-10, TNFa, and adipokines levels in women with
multiple sclerosis: possible relations with fatigue and quality of life. Endocrine.
2017;57(2):262-71.

Amani-Shalamzari S, Aghaalinejad H, Alizadeh S, Kazmi A, Saei MA, Minayi N, et
al. The effect of endurance training on the level of tissue IL-6 and VEGF in mice with
breast cancer. J Shahrekord Univ Med Sci. 2014;16(2):10-21. (In Persian).
Agha-Alinejad H, Saei MA, Mahdavi M, Amani-Shalamzari S, Kazemi A, Pirayesh
M. The effect of 6 weeks endurance training on some intra-tumor cytokines in female
mice with breast cancer. Journal of Sport Biosciences. 2015;6(4):483-93. (In Persian).
6Khori V, Amani Shalamzari S, Isanejad A, Alizadeh AM, Alizadeh S, Khodayari S,
et al. Effects of exercise training together with tamoxifen in reducing mammary tumor
burden in mice: Possible underlying pathway of miR-21. Eur J Pharmacol.
2015;765:179-87.

Shiri Y, Agha-Alinejad H, Gharakhanlou R, Amani Shalamzari S, Saei MA. Effect
of six weeks endurance training on tumor tissue IL-10 cytokine levels in breast cancer
bearing mice. Iranian Journal of Endocrinology and Metabolism. 2014;16(3):205-10.
(In Persian).

Lancaster GI, Febbraio MA. The immunomodulating role of exercise in metabolic
disease. Trends Immunol. 2014;35(6):262-9.

Agha Alinejad h, Molanori Shamsi M. Exercise Induced Release of Cytokines From
Skeletal Muscle: Emphasis on IL-6. Iranian Journal of Endocrinology and
Metabolism. 2010;12(2):181-90. (In Persian).

Irwin ML. ACSM's Guide to Exercise and Cancer Survivorship. Champaign: Human
Kinetics; 2012. p. 157.

Anderson EH, Shivakumar G. Effects of exercise and physical activity on anxiety.
Front Psychiatry. 2013;4:27.

Rahmati M, Mobasheri A, Mozafari M. Inflammatory mediators in osteoarthritis: A
critical review of the state-of-the-art, current prospects, and future challenges. Bone.
2016;85:81-90.




vaa uL»-leJ Add O)Lo.:a Y 099 s‘:};})s ‘53919.‘).03

76.

77.

78.

79.

80.

81.

82.

fe

Rajendran P, Chen YF, Chen YF, Chung LC, Tamilselvi S, Shen CY, et al. The
multifaceted link between inflammation and human diseases. J Cell Physiol.
2018;233(9):6458-71.

Negaresh R, Motl RW, Mokhtarzade M, Dalgas U, Patel D, Shamsi MM, et al. Effects
of exercise training on cytokines and adipokines in multiple Sclerosis: A systematic
review. Mult Scler Relat Disord. 2018;24:91-100.

Khosravi N, Hanson E, Farajivafa V, Agha-Alinejad H, Haghighat S, Molanouri
Shamsi M, et al. Changes in Monocyte Populations Following Acute Aerobic
Exercise in Breast Cancer Survivors. Iranian Quarterly Journal of Breast Diseases.
2018;11(1):7-16. (In Persian).

Shanely RA, Nieman DC, Henson DA, Jin F, Knab AM, Sha W. Inflammation and
oxidative stress are lower in physically fit and active adults. Scand J Med Sci Sports.
2013;23(2):215-23.

Petersen AM, Pedersen BK. The anti-inflammatory effect of exercise. J Appl Physiol
(1985). 2005;98(4):1154-62.

Burd NA, West DW, Staples AW, Atherton PJ, Baker JM, Moore DR, et al. Low-
load high volume resistance exercise stimulates muscle protein synthesis more than
low volume resistance exercise in young men. PLoS One.
2010;5(8):e12033.

Bigdeli S, Dehghaniyan MH, Amani-Shalamzari S, Rajabi H, Gahreman DE.
Functional training with blood occlusion influences muscle quality indices in older
adults. Arch Gerontol Geriatr. 2020;90:104110.

high-load

2ol

10.22089/SPJ.2020.9033.2038/

\

Molanouri Shamsi M, Amani-Shalamzari S. Exercise Training,
Immune System, and Coronavirus. Sport Physiology, Summer 2020;

12 (46):

17-40. (In Persian). DOI: 10.22089/SPJ.2020.9033.2038

J




7 Sport Physiology, Vol 12, No 46, Summer 2020

Exercise Training, Immune System, and Coronavirus
M. Molanouri Shamsi!, S. Amani Shalamzari?

1. Associate Professor of Exercise Physiology, Tarbiat Modares University,
Tehran

2. Assistant Professor of Exercise Physiology, Kharazmi university, Tehran
(Corresponding Author)

Received: 2020/06/05 Accepted: 2020/07/19

Abstract

The novel coronavirus severe acute respiratory syndrome coronavirus 2 (SARS-CoV2)
which caused COVID-19, is a pandemic that threatens human societies in many ways. It
seems that the main strategy of managing coronavirus at present is to prevent infection. In
addition to improving physical fitness, moderate-intensity exercise boosts the cell-
mediated and humoral immune system responses, especially in people with weakened
immune systems who are at risk of coronavirus implications such as the elderly, obese
people and those with chronic diseases. Therefore, performing regular exercise during life
span can be considered as an effective strategy to prevent viral diseases such as
COVID-19 .On the other hand, home quarantine and non-use of public sports setting
reduce physical fitness, circadian rhythm disturbances, sleep disturbances, depression,
increased sedentary behaviors and impair the balance of energy received and consumed,
which leads to a weakened immune system and a more severe risk of complications from
COVID-19 disease. Performing moderate-intensity exercise at home during an outbreak
can be an effective strategy in counteracting these complications. In addition, moderate-
intensity exercise is effective in improving the immune system and counteracting the
effects of coronavirus directly by enhancing the immune system, antioxidant defenses and
anti-inflammatory responses, and as well as indirectly by reducing anxiety, improving
mood and modulating fat profile and insulin sensitivity.

Keywords: COVID-19, Home-Based Exercise, Upper Respiratory Tract Infection, Viral
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