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A\str[]t  

Tb_ Cipc^-19 (il Cilih[pclom Dcm_[m_-19) q[m `clmn ^_n_]n_^ ch Wob[h, ch nb_ Ho\_c 

Plipch]_ i` Cbch[. Inm ][om[ncp_ [a_hn ain h[g_^ [m SARS-CiV-2 (il S_p_l_ A]on_ 

R_mjcl[nils Ssh^lig_ Cilih[pclom- 2) ch 11 F_\lo[ls, 2020 \s nb_ Ihn_lh[ncih[f 

Ciggcnn__ ih T[rihigs i` Vclom_m (ICTV). Tbcm pclom cm i\m_lp_^ ni ch`_]n nb_ 

l_mjcl[nils msmn_g ch gimn j[nc_hnm. Ih nbcm l_pc_q, nb_ [cg q[m ni ^cm]omm nb_ 

jin_hnc[f i` SARS-CiV-2 i` [ff_]ncha [fgimn [ff nb_ g[dil ila[h msmn_gm i` nb_ \i^s 

[h^ ni bcabfcabn nb_ cgjiln[h]_ i` chn_l[]ncih \_nq__h mjce_ afs]ijlin_ch i` nb_ 

pclom [h^ ACE2 l_]_jnil ih [ bimn ]_ff. Ah [h[fsmcm q[m g[^_ ih nb_ a`ch^cham i` nb_ 

^cff_l_hn ech^m i` g[hc`_mn[ncihm i` Cipc^-19 [h^ 42 l_miol]_m, ch]fo^cha: m]c_hnc`c] 

[lnc]f_m [h^ q_\mcn_m, q_l_ om_^ `il qlcncha nbcm l_pc_q. Tb_ l_miol]_m q_l_ 

m_[l]b_^ ih nb_ chn_lh_n \[m_^ ih [ m_n i` e_sqil^m. Ih nbcm l_pc_q, `clmn nb_ 

j[nbijbsmcifias [h^ g[hc`_mn[ncihm i` nb_ pclom, \[m_^ ih n[la_n ila[h, [l_ 

^cm]omm_^. L[n_l, nb_ oh^_lfscha g_]b[hcmgm i` ch`_]ncih `il nb_m_ ila[hm [l_ 

]igj[l_^ [h^ [ ]ih]fomcih cm ^l[qh. Fch[ffs, `_q i` nb_ l_m_[l]b qilem ch jlial_mm 

q_l_ fcmn_^, qbc]b b_fj bcabfcabn nb_ cgjiln[h]_ i` mjce_-ACE2 chn_l[]ncihm. Tb_ 

l_mofn `ioh^ q[m nb[n: SARS-CiV-2 cm ][j[\f_ i` m_p_l_fs [ff_]ncha: C_hnl[f h_lpiom 

msmn_g, R_mjcl[nils Ssmn_g, Sech, Es_m, Er]l_nils msmn_g, G[mnlichn_mnch[f msmn_g, 

Lcp_l, Ccl]of[nils msmn_g [h^ R_jli^o]ncp_ msmn_g. Tb_ ]iggih g_]b[hcmg i` 

]_ffof[l _hnls i` nb_ pclom b[m \__h i\m_lp_^ ni \_: Ihn_l[]ncih \_nq__h mjce_ 

afs]ijlin_ch qcnb nb_ ACE-2 l_]_jnil. Wbcf_, g[hs aliojm [l_ ]oll_hnfs ]ih^o]ncha 

l_m_[l]b \[m_^ ih nbcm nijc], b[l^fs [ b[h^ `_q ^loam b[p_ \__h [jjlip_^ `il om_. 

Tbom, nb_ ]ih]fomcih cm nb[n: l_m_[l]b mbiof^ \_ `i]om_^ ih ^_p_fijcha [h 

[jjlip_^, jin_hn ^loa il nb_l[js ni chbc\cn nb_ mjce_ afs]ijlin_ch-ACE2 l_]_jnil 

chn_l[]ncih ch il^_l ni n[]ef_ nb_ l[acha j[h^_gc]. 

 

K_ywor^s  

Cfchc][f g[hc`_mn[ncihm; Cipc^-19; SARS-CiV-2; Sjce_ afs]ijlin_ch;  ACE-2 l_]_jnil; 

Sjce_-l_]_jnil chn_l[]ncih  

 

Intro^u]tcon  

A hip_f l_mjcl[nils ch`_]ncih q[m ^cm]ip_l_^ ch D_]_g\_l, 2019 ch [h^ [lioh^ [ 

m_[`ii^ g[le_n ch Wob[h, Cbch[. Tbcm g[le_n cm ehiqh ni m_ff fcp_ [hcg[fm fce_ 

mh[e_m, `liam, \[nm [h^ l[\\cnm *1+. Tbcm pclom q[m `ioh^ ni \_ [ tiihinc] pclom qbc]b 

cm ][j[\f_ i` ]limmcha mj_]c_m \[llc_l, `lig [hcg[fm ni bog[hm. Ih nb_ s_[l 2003, nb_ 

Cbch_m_ jijof[ncih q[m ch`_]n_^ qcnb SARS (S_p_l_ A]on_ R_mjcl[nils Ssh^lig_). 

Tb_ [h[fsmcm i` cmif[n_m `lig nb_ ch`_]n_^ j[nc_hnm b[p_ c^_hnc`c_^ nb_ pclom [m [ 

hip_f ]ilih[pclom. B[nm bif^ f[la_ l[ha_ i` ]ilih[pclom [h^ [ f[la_ hog\_l i` 

mno^c_m mbiq nb[n hip_f ]ilih[pclom b[^ ilcach[n_^ `lig \[nm *2+. 
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 Tb_ gimn ]iggih msgjnigm i` nbcm ^cm_[m_ 

ch]fo^_: `_p_l, ncl_^h_mm, ]ioab, ^cffc]ofns ch \l_[nbcha _n]. 

Tb_ h_q ]ilih[pclom ][om_m l_mjcl[nils nl[]n ch`_]ncihm 

[h^ b_h]_ cm [fmi ][ff_^ [m [ R_mjcl[nils Vclom. Tbcm ][h 

mjl_[^ nblioab nb_ ^lijf_nm jli^o]_^ ^olcha ]ioab, 

mh__t_ il ^cm]b[la_ `lig nb_ him_ [h^ _p_h `lig nb_ 

^lijf_nm i` m[fcp[ *3+. 

 Cilih[pclom \_fiham ni nb_ `[gcfs: Cilih[pclc^[_, 

RNA pclom_m qcnb jimcncp_ m_hm_ (5’-3’) mchaf_ mnl[h^_^ RNA 

[m cnm a_h_nc] g[n_lc[f. In ]ihmcmnm i` [ b_fc][ffs msgg_nlc] 

ho]f_i][jmc^. Cilih[pclom cm nb_ f[la_mn [giha [ff nb_ RNA 

pclom_m qcnb [ a_hig_ mct_ i` [jjlircg[n_fs 26-32 

ecfi\[m_m. Tb_ pclom ]ihmcmnm i` jlid_]ncihm ][ff_^ mjce_m 

ih nb_cl mol`[]_. P_jfig_l, mjce_ afs]ijlin_chm [l_ 

jl_m_hn ih nb_ mol`[]_ i` nbcm hip_f pclom [h^ nb_m_ 

jlinlomcihm \ch^ ihfs ni ]_ln[ch l_]_jnilm ih nb_ bimn ]_ffm 

*4+. WHO h[g_^ nbcm h_q ^cm_[m_ [m COVID-19 qb_l_ ‘CO’ 

mn[h^m `il ‘Cilih[’ qbc]b ch L[nch g_[hm ‘Cliqh’ (]liqh-

fce_ [jj_[l[h]_ oh^_l nb_ gc]lim]ij_ ^o_ ni nb_ mjce_ 

jlid_]ncihm ih nb_ mol`[]_), ‘VI’ mn[h^m `il ‘Vclom’, ‘D’ 

mn[h^m `il ‘Dcm_[m_’ [h^ ‘19’ l_jl_m_hnm nb_ s_[l i` `clmn 

][m_ l_]il^_^, nb[n q[m 2019*5+. Tb_ Cipc^-19 cm [fmi 

l_`_ll_^ ni [m nb_ 2019 hip_f ]ilih[pclom (il 2019-hCiV) 

*6+. 

2. SARS-CoV-2 [t [ al[n]_ 

2.1 Spike protein 

SARS-CiV-2 _h]i^_m 27 jlin_chm ch nin[f, ion i` qbc]b, 15 
[l_ hih-mnlo]nol[f, 4 [l_ mnlo]nol[f [h^ 8 [l_ [orcfc[ls. Tb_ 

ion_l mnlo]nol_ i` nb_ pclcih ]ihn[chm 12 mjce_ 
afs]ijlin_chm (il S afs]ijlin_ch) qbc]b [l_ chpifp_^ ch nb_ 
pclom-bimn chn_l[]ncihm. Tb_m_ mjce_ jlin_chm ]ihn[ch [\ion 

1273 [gchi []c^m ch nb_g. Tb_ mjce_ jlin_chm b[p_ [h N-
n_lgch[f (il [gchi n_lgch[f) S1 mo\ohcn [h^ [ C-n_lgch[f 
(il ][l\irsf n_lgch[f) S2 mo\ohcn. Tb_ S1 mo\ohcn m_lp_m [m 

nb_ R_]_jnil Bch^cha Dig[ch [h^ ]ihn[chm [lioh^ 200 

[gchi []c^ l_mc^o_m. 

Tb_ S1 ][h `olnb_l \_ ^cpc^_^ chni 2 mo\^ig[chm: 

Cil_ mo\^ig[ch: L_[^m ni `ilg[ncih i` S nlcg_lm. 

Ern_lh[f mo\^ig[ch: Tbcm ]ihn[chm 2 _rjim_^, moj_l`c]c[f 
fiijm qbc]b \ch^ qcnb [ bimn l_]_jnil ][ff_^ nb_ 

Ahacin_hmch        Cihp_lncha Ehtsg_ 2 R_]_jnil (ACE2 
R_]_jnil) *7+. 

 Tb_ [gchi []c^ m_ko_h]_ ginc` ]ihn[ch_^ ch nb_ 
mjce_ jlin_ch q[m mn[n_^ \s [onbilm, [n CPC S]c_hnc`c], ni 
\_: KRSFIEDLLFNKV *8+, qb_l_ch _[]b [fjb[\_n l_jl_m_hnm 

[ mj_]c`c] [gchi []c^. KRSFIEDLLFNKV l_jl_m_hnm: Lsmch_, 
Alachch_, S_lch_, Pb_hsf[f[hch_, Imif_o]ch_, Gfon[gc] A]c^, 
L_o]ch_, L_o]ch_, Pb_hsf[f[hch_, Amj[l[ach_, Lsmch_ [h^ 

V[fch_ l_mj_]ncp_fs. Tbcm m_ko_h]_ cm [ bcabfs ]ihm_lp_^ 
_jcnij_ nb[n jlin_ifsnc][ffs []ncp[n_m ]f_[p[a_ [h^ bimn 
]_ff _hnls. In l_g[chm _rjim_^ ih nb_ mol`[]_ [h^ ]ihn[chm 

S1/S2 ]f_[p[a_ mcn_m. Tbcm mcn_ cm ]f_[p_^ \s m_lch_ 
jlin_[m_m m_j[l[ncha nb_ S1 [h^ nb_ S2 l_acihm i` nb_ mjce_ 
jlin_ch *9+. 

2.2 ACE2  

ACE2 cm [ nsj_ I nl[hmg_g\l[h_ g_n[ffi][l\irsj_jnc^[m_ 
qbc]b cm g[chfs _rjl_mm_^ ch nb_ p[m]of[l _h^inb_fc[f ]_ffm, 
l_h[f no\of[l _jcnb_fcog [h^ nb_ L_ s^ca’m ]_ffm. In \l_[em 

^iqh Ahacin_hmch II ni Ahacin_hmch 1-7. In h_a[ncp_fs 
l_aof[n_m nb_ R_hch-Ahacin_hmch Ssmn_g. In cm [mmog_^ nb[n 
nb_ SARS-CiV-2 a[chm _hnls chni bimn’m ]_ffm \s g_[hm i` cnm 

chn_l[]ncihm qcnb nb_ ACE2 l_]_jnilm *10+. 

2.3 Host-immune reactions 

SARS-CiV-2 nlcaa_lm nb_ _rjl_mmcih i` hog_liom Ihn_l`_lih
-Sncgof[n_^ G_h_m (IFGm). IFGm ][om_ m_p_l_ 

bsj_l]sniech_gc[ *11+. Tb_ pclom _hn_lm nb_ \i^s nblioab 
nb_ l_mjcl[nils j[nbq[s. In ch`_]nm nb_ _jcnb_fc[f ]_ffm [h^ 
nb_ [hnca_hm `lig nb_m_ ch`_]n_^ ]_ffm []ncp[n_ nb_ foha 

l_mc^_hn D_h^lcnc] C_ffm (lDC). Tb_ lDCm gcal[n_ ni nb_ 

Fcaur_: Tb_ ^c[al[g cffomnl[n_m nb_ g_]b[hcmg i` _hnls i` SARS-CiV-2 chni [ ]_ff pc[ Sjce_ jlin_ch-ACE-2 l_]_jnil chn_l[]ncih.  
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^l[chcha fsgjb hi^_m (DLNm), [ft_l a_nncha []ncp[n_^. Tb_ T 
]_ffm ch nb_ DLNm l_]iahct_ nb_ [hnca_hm (M[dil 

Hcmni]igj[nc\cfcns il P_jnc^_ ]igjf_r_m) ih nb_ lDCm. Tb_ 
T ]_ffm a_n []ncp[n_^ [h^ nb_s jlifc`_l[n_ [h^ gcal[n_ ni 
nb_ ch`_]ncih mcn_m. Ujih [llcpcha [n nb_ n[la_n mcn_m, nb_ T 

]_ffm m_]l_n_, ch f[la_ [giohnm: Csniech_m- Ihn_l`_lih-ϒ & 

Togiol N_]limcm F[]nil-α; Cb_giech_m- CXC Cb_giech_ 
Lca[h^-9, 10 & 11; Csninirc] gif_]of_m- P_l`ilch [h^ 

Gl[htsg_ B. Tb_ ]sniech_m chbc\cn pcl[f l_jfc][ncih ^cl_]nfs 
[h^ ch]l_[m_ [hnca_h jl_m_hn[ncih. Tb_ ]b_giech_m l_]locn 
gil_ hog\_lm i` chh[n_ [h^ [^[jncp_ ]_ffm ni `cabn nb_ 

pclom. Tb_ ]sninirc] gif_]of_m ^cl_]nfs ecff nb_ ch`_]n_^ ]_ff 
ni ]b_]e `olnb_l mjl_[^ i` nb_ ch`_]ncih *10+. 

 R_]_hn l_m_[l]b ^[n[ `lig Cbch[ b[m l_p_[f_^ nb[n 
nb_l_ cm [ l_^o]ncih ch nb_ [giohn i` CD4+ [h^ CD8+ 
(qb_l_ ‘CD’ mn[h^m `il: ‘Cfomn_l i` Dcff_l_hnc[ncih’) T ]_ffm ch 

nb_ j_lcjb_l[f \fii^ i` Cipc^19 j[nc_hnm. In b[m [fmi \__h 
i\m_lp_^ nb[n nb_l_ cm [h ch]l_[m_ ch nb_ bcabfs 
jlich`f[gg[nils CCR6+ Tb17 (C- Cb_giech_ R_]_jnil + T 

H_fj_l 17 ]_ffm) [giha CD4+ T ]_ffm. Tb_l_ q[m [fmi [h 
ch]l_[m_ ch nb_ hog\_l i` ]sninirc] al[hof_m ch nb_ CD8+ 

]_ffm. Ih m_p_l_ ][m_m, fiq_l_^ IFN-ϒ jli^o]ncih \s CD4+ 

]_ffm [h^ ^cmnol\[h]_m ch T R_aof[nils ]_ffm q_l_ hin_^. Ih 
inb_l qil^m, cn q[m ]ih]fo^_^ nb[n SARS-CiV-2 ch^o]_m 
Lsgjbi]snij_hc[ ch nb_ j_lcjb_l[f \fii^ i` nb_ bimn, 

[fnbioab nb_ _r[]n g_]b[hcmg cm mncff ohehiqh *10+. 

 Tb_ Cipc^-19 ch`_]ncih [fmi ][om_m m_p_l_ ]sniech_ 
mnilgm [n nb_ mcn_m i` ch`_]ncih. Tb_ nsj_m i` ]sniech_m 
chpifp_^ [l_: TNF-α, Ihn_l`_lih-Ih^o]c\f_ Plin_ch 10, 

Ihn_lf_oech-6, Ihn_lf_oech-8, Ihn_lf_oech-1β, IFN-ϒ [h^ 

Mihi]sn_ Cb_gi[nnl[]n[hn Plin_ch-1-α. Tb_m_ mnilgm f_[^ 
ni ncmmo_ ^_mnlo]ncih [m nb_s bsj_l []ncp[n_ g[]lijb[a_/ 
gihi]sn_ fch_[a_ ]_ffm *10+. 

 L[mnfs, nb_l_ cm [fmi jli^o]ncih i` [hnc-SARS-CiV-2 
IaG [hnc\i^c_m ch nb_ f[n_ []on_ mn[a_ i` nb_ ch`_]ncih *10+. 

3. Pulmon[ry m[nc`_st[tcons 

Tb_ pclom ][h mjl_[^ nblioab chb[fcha nb_ ch`_]n_^ [cl il \s 
nio]bcha ]ilih[pclom ch`_]n_^ mol`[]_m [h^ nb_h nio]bcha 
_s_m, him_ il gionb. Tbcm b_fjm nb_ pclom ni j[mm [fiha nb_ 
go]iom g_g\l[h_ chni nb_ nbli[n. Tb_ Cipc^-19 ai_m 

gil_ ^__jfs nb[h nb_ ]iggih ]if^ pclom. R_mjcl[nils 
nl[]n cm gimnfs jlih_ ni nbcm ^cm_[m_, mj_]c`c][ffs nb_ fiq_l 
l_mjcl[nils nl[]n (nl[]b_[, \lih]bc, \lih]bcif_m [h^ 

[fp_ifc) *12+, [m cn ]ihmcmnm i` g[hs ACE-2 l_]_jnilm [h^ 
g[e_m nb_ Sjce_ afs]ijlin_ch chn_l[]ncih qcnb l_]_jnil 
\ch^cha jlin_chm Ahacin_hmch -]ihp_lncha _htsg_ (ACE-2) 

ih g_g\l[h_ l_]_jnilm b_fjcha nb_ pclom _hn_l nb_ bog[h 
]_ff *13+. 

 Afp_ifc `oh]ncihm ch nl[hmjilncha irsa_h chni nb_ l_^ 
\fii^ ]_ffm. Tb_ ch`_]ncih i` [fp_ifc ^cmnol\m nb_ irsa_h 
[h^ ][l\ih ^circ^_ _r]b[ha_, nb_ \fii^ qiof^h’n l_]_cp_ 

_hioab irsa_h h__^_^ `il l_mn i` nb_ \i^s l_mofncha ch 
mbilnh_mm i` \l_[nb (Dsmjhi_[). Tb_ foham [l_ ch`f[g_^, 
b_[ps qcnb gcf^ jf_ol[f _ffomcih i` ]f_[l m_liom `foc^ c._., 

Ph_ogihc[ f_[^cha ni Pofgih[ls O_^_g[ [h^ _rn_hmcp_ 
]ihmifc^[ncih (foham `cff_^ qcnb `foc^ gil_ nb[h [cl). A 
mno^s mbiq_^ nb[n [ff j[nc_hnm ch`_]n_^ qcnb SARS-CiV-2 

mbiq_^ Dcffom_ Afp_if[l D[g[a_ (DAD) [h^ bs[fch_ 

g_g\l[h_ `ilg[ncih c._., g_g\l[h_ ]igjim_^ i` ^_[^ 
]_ffm [h^ jlin_chm fchcha nb_ [fp_ifc. Aff nb_m_ l_mofn ch 

gi^_l[n_ ni m_p_l_ ^cffc]ofns ch _r]b[ha_ i` a[m *14+. 

 A]on_ l_mjcl[nils ^cmnl_mm msh^lig_ mn[lnm [ `_q 
^[sm f[n_l. Tbcm cm [ ^[g[a_ i` \fii^ p_mm_fm ch [fp_ifc [h^ 
[]]ogof[ncih i` ^_\lcm f_[^cha ni m_p_l_ mbilnh_mm ch 
\l_[nbcha, `[mn b_[ln l[n_, ^cttch_mm [h^ mq_[ncha. P[nc_hnm 

[l_ ift_h oh[\f_ ni \l_[nb ih nb_cl iqh qcnbion nb_ b_fj i` 
[ p_hncf[nil. Cigjon_^ Tigial[jbs m][h i` [ SARS-CiV-2 
ch`_]n_^ j[nc_hn’m ]b_mn mbiqm mig_ j[n]bs [l_[m ][ff_^ 

‚alioh^-af[mm ij[]cns‛ *15+. 

4. O]ul[r m[nc`_st[tcons 

Ih g[hs ][m_ l_jilnm, i]of[l g[hc`_mn[ncihm [l_ m__h ch 
j[nc_hnm ch`_]n_^ qcnb SARS-CiV-2. Cipc^-19 ^[g[a_m nb_ 

]ihdoh]ncp[ g_g\l[h_, nb[n fch_m nb_ chmc^_ i` nb_ _s_fc^, 
]ip_lcha nb_ `lihn j[ln i` nb_ _s_\[ffm, l_mofncha ch 
Cihdoh]ncpcncm. R_^h_mm [h^ _s_-q[n_lcha gcabn f[mn `il 1-3 

q__em. Tb_ ]ihdoh]ncp[f bsj_l[_gc[ cm nb_ chcnc[f msgjnig 
i` Cipc^-19 jimcncp_ j[nc_hnm. Umo[ffs, i]of[l 
g[hc`_mn[ncihm [l_ m__h ch nb_ gc^^f_ jb[m_ i` nb_ ^cm_[m_ 

[h^ ch j[nc_hnm moff_lcha qcnb m_p_l_ jh_ogihc[. Tb_ 
nl[hmgcmmcih i` nb_ pclom gcabn i]]ol `lig i]of[l mol`[]_m 
(]ihdoh]ncp[) ni [ h_q bimn qcnb i]of[l go]im[, n_[lm [h^ 

mo\m_ko_hn `igcn_m. Tb_ RT-PCR l_[]ncihm ih nb_ 
]ihdoh]ncp[f mq[\m b[p_ \__h `ioh^ ni \_ jimcncp_ `il 
Cipc^-19, `il [ mg[ff hog\_l i` m[gjf_m.  F_q mno^c_m 

mbiq nb[n SARS-CiV-2 b[m fiq jl_p[f_h]_ ch mjl_[^cha pc[ 
]ihdoh]ncp[f m_]l_ncihm [h^ n_[lm. Umo[ffs j[nc_hnm qcnb 
Cipc^-19 mbiq i]of[l [hig[fc_m, []on_ `iffc]of[l 

]ihdoh]ncpcncm (ohcf[n_l[f il \cf[n_l[f), ]ihdoh]ncp[f 
bsj_l[_gc[, ]b_gimcm, _jcjbil[ [h^ ch]l_[m_^ _s_ 
m_]l_ncihm *16+. 

 Sig_ nb_ilc_m moaa_mn nb[n j[nbijbsmcifias `il 
i]of[l g[hc`_mn[ncihm gcabn i]]ol nblioab ^cl_]n 

chi]of[ncih i` nb_ i]of[l ncmmo_m `lig pcl[f j[lnc]f_m ch 
^lijf_nm il [_limifm il gcal[ncih i` nb_ pclcihm `lig nb_ 
h[mijb[lshr ni nb_ i]of[l ncmmo_m, pc[ h[mif[]lcg[f ^o]n il 

mjl_[^ `lig nb_ \fii^ nblioab nb_ f[]lcg[f af[h^ *17+. 

5. Eff_]ts on tb_ ]_ntr[l n_rvous syst_m 

Cfchc][f ^[n[ `lig []limm nb_ qilf^ b[p_ ]ig_ oj qcnb 
_pc^_h]_ nb[n [ f[la_ hog\_l i` Cipc^-19 j[nc_hnm mbiq 

msgjnigm mcgcf[l ni nbim_ qbi b[p_ chnl[]l[hc[f 
ch`_]ncihm. Tb_ msgjnigm ch]fo^_: b_[^[]b_, _jcf_jms, 
^cmnol\_^ ]ihm]ciomh_mm [h^ [ mo^^_h fimm i` mg_ff il 

n[mn_. Tb_ B_cdcha Dcn[h Himjcn[f, ch Cbch[, b[m l_jiln_^ [ 
][m_ i` pcl[f _h]_jb[fcncm ][om_^ \s nb_ SARS-CiV-2. 
R_m_[l]b_lm b[p_ [fmi ^_n_]n_^ cnm jl_m_h]_ ch nb_ 

C_l_\limjch[f Ffoc^ nblioab nb_ g_nbi^ i` a_hig_ 
m_ko_h]cha. Tbcm `ch^cha jlipc^_^ om qcnb mifc^ _pc^_h]_ i` 
pcl[f _h]_jb[fcncm ch^o]_^ \s Cipc^-19. P[nc_hnm ift_h 

jl_m_hn nb_ msgjnigm i` bsjirc[ [h^ pcl_gc[. Ah [onijms 
l_jiln b[m l_p_[f_^ nb_ jl_m_h]_ i` i_^_g[ ch nb_ \l[ch 
ncmmo_. Tb_m_ nqi `ch^cham, ]iojf_^ qcnb nb_ jl_pciomfs 

i\m_lp_^ msgjnigm i` b_[^[]b_, ^cmnol\_^ 
]ihm]ciomh_mm [h^ inb_l \l[ch ^sm`oh]ncihm jlipc^_ 
_pc^_h]_ nb[n Cipc^-19 ][h ][om_ []on_ nirc] 

_h]_jb[fij[nbs *18+. 

 Clcnc][ffs cff Cipc^-19 j[nc_hnm mbiq bcab f_p_fm i` D 
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^cg_l [h^ fiq f_p_fm i` jf[n_f_n ]iohn *18+. D-^cg_l cm [ 
^_al[^[ncih jli^o]n i` ]limm fche_^ `c\lch l_mofncha `lig 

jf[mgch ]f_[p[a_. Tb_m_ `ch^cham jlipc^_ _pc^_h]_ nb[n 
SARS-CiV-2 ][h f_[^ ni nb_ ^_p_fijg_hn i` []on_ 
]_l_\lip[m]of[l ^cm_[m_m *19+. 

 R_m_[l]b ih nb_ ]ih`clg_^ g_]b[hcmg i` []ncih i` 
nb_ SARS-CiV-2 ih nb_ CNS cm mncff ch nb_ jli]_mm. Hiq_p_l, 

nb_ qilem ^ih_ mi `[l jlipc^_ om qcnb `iol jimmc\f_ 
j[nbijbsmcifiac][f jli]_mm_m i` Cipc^-19 ih nb_ CNS.  

5.1 Direct viral injury of nervous tissue 

SARS-CiV-2 `iffiqm nb_ nl[hm-msh[jnc] jlij[a[ncih `lig 
nb_ if`[]nils _jcnb_fcog. In g[s [fmi _hn_l nb_ CNS pc[ nb_ 
msmn_gc] ]cl]of[ncih \s _rjficncha nb_ ACE-2 l_]_jnilm 
_rjl_mm_^ ih nb_ _h^inb_fc[f ]_ffm i` nb_ \fii^ p_mm_fm ch 

\l[ch. Y_n [hinb_l lion_ i` _hnls chpifp_m [ \fii^ \l[ch 
\[llc_l l_acih ^[g[a_^ \s ]sniech_ []ncih *20+.  

5.2 Hypoxia injury 

Tb_ pclom _hn_lm nb_ foha ncmmo_m [h^ f_[^m ni bsjirc[ ip_l 
[ ]_ln[ch j_lci^ i` ncg_ *21+. So]b [ ]ih^cncih ift_h f_[^m 
ni bsjirc] \l[ch chdols ^o_ ni l_^o]_^ \fii^ `fiq `iffiq_^ 
\s ^_jf_ncih ch _h_las miol]_. Tbcm ch nolh f_[^m ni bsjirc] 

cm]b_gc[ qbc]b g[s ][om_ bcabfs ^[g[acha ch`[l]nm 
[ff_]ncha [l_[m mo]b [m- bcjji][gjom, ]_l_\l[f ]iln_r _n] 
*22+. Tb_m_ nbcham g[hc`_mn ch nb_ `ilg i` cgj[cl_^ 

]iahcncih, ]_l_\l[f gc]lib[_gillb[a_m [h^ 
_h]_jb[fij[nbs *23+.  

5.3 Immune injury 

Tb_ pclom `clmn a[chm _hnls chni nb_ \fii^ i` nb_ bimn. Tb_ 
pcl[f j[lnc]f_m l_jli^o]_ ch gihiho]f_[l g[]lijb[a_m 
nblioabion nb_ _hncl_ \i^s. Tb_h nb_s [l_ l_f_[m_^ chni 
nb_ \fii^ `il [ m_]ih^ ncg_. An nbcm ncg_, ]sniech_m, 

mj_]c`c][ffs Ihn_lf_oech-6, [l_ jli^o]_^ ch f[la_ [giohnm, 
nblioab nb_ []ncp[ncih i` afc[f ]_ffm, qbc]b ch]l_[m_ nb_ 
j_lg_[\cfcns i` nb_ \fii^-\l[ch-\[llc_l ni nb_ pcl[f 

j[lnc]f_m. Ih pcnli _rj_lcg_hnm b[p_ jlipc^_^ _pc^_h]_ nb[n 
afc[f ]_ff []ncp[ncih \s ]ilih[ pclom_m ][om_m m_]l_ncihm i` 
IL-6, IL-12, IL-15 [h^ TNFα, ch f[la_ [giohnm *18+. 

5.4 ACE2 

In b[m \__h ^_n_]n_^ nb[n nb_ \l[ch _rjl_mm_m ACE2 
l_]_jnilm ip_l afc[f ]_ffm [h^ h_olihm. Wb_h nb_ pclcihm 
l_[]b nb_ ]_l_\l[f \fii^ ]cl]of[ncih, cn oh^_lai_m [ 

mfoaacmb gip_g_hn, [m cm nb_ h[nol_ i` nb_ \fii^ `fiq ch 
nb_ l_acih. Tbcm l_n[l^_^ j[]_ `[]cfcn[n_m nb_ chn_l[]ncih i` 
nb_ mjce_ jlin_ch qcnb nb_ ACE2 l_]_jnilm. Tbcm chcnc[n_m [ 

]s]f_ i` pcl[f \o^^cha [h^ ch`f[gg[ncihm ch nb_ l_acih *24+. 

6. H[_m[toloac][l m[nc`_st[tcons 

Nog_liom Cipc^-19 j[nc_hnm b[p_ mbiqh ]ih^cncihm i` 
Cipc^-19 Ammi]c[n_^ Ci[aofij[nbs (CAC), Dcmm_gch[n_^ 

Ihnl[p[m]of[l Ci[aofij[nbs (DIC) [h^ nblig\imcm. Tb_ 
`ch^cham b[p_ mbiq_^ nb_ jl_m_h]_ nb_ i` msgjnigm fce_: 
DAD, nblig\inc] gc]li[hacij[nbs i` mg[ff p_mm_fm & 

][jcff[lc_m ch foham, g_a[e[lsi]sn_m qcnbch jofgih[ls 
][jcff[lc_m qcnb ho]f_[l bsj_l]blig[mc[ & [nsjc[, j[lnc[ffs 
^_a_h_l[n_^ h_onlijbcfm _hnl[jj_^ ch `c\l_m, _h^inb_fc[f 

]_ff chdols, ^cffom_ gc]lip[m]of[l nblig\imcm, ^__j p_ch 
nblig\imcm *25+, jofgih[ls _g\ifcmg, cm]b_gc] mnlie_, 
gsi][l^c[f ch`[l]ncih, []on_ f[la_ p_mm_f i]]fomcih, f[la_ 

p_mm_f [ln_lc[f nblig\imcm, ][l^ci_g\ifc] _p_hnm [h^ 
msmn_gc] [ln_lc[f _p_hnm *26+. 

 Ih nb_ chcnc[f mn[a_m i` CAC, D-^cg_l [h^ `c\lch/
`c\lchia_h ^_al[^[ncih jli^o]nm’ f_p_fm lcm_ oj. Ih f[n_l 

mn[a_m, jlinblig\ch ncg_, j[lnc[f nblig\ijf[mnch ncg_ [h^ 
jf[n_f_n ]iohn [\hilg[fcnc_m i]]ol *27+. 

 Tb_ ]igjf_n_ a_higc] m_ko_h]_ i` SARS-CiV-2 b[m 
l_p_[f_^ nb_ jl_m_h]_ i` 7 Oj_h R_[^cha Fl[g_m (ORFm), 
mol`[]_, _hp_fij_, g_g\l[h_ [h^ ho]f_i][jmc^ jlin_chm 

*28+. In cm nb_ilct_^ nb[n chcnc[ffs, nb_ mnlo]nol[f [h^ nb_ hih
-mnlo]nol[f jlin_chm, l_mj_]ncp_fs, [nn[]e nb_ jiljbslch lcha 
i` H[_giafi\ch. Scgofn[h_iomfs, 3 ORFm: ORF1[\, ORF10 

[h^ ORF3[ g[e_ [ ]iil^ch[n_^ [nn[]e ih nb_ 1-β ]b[ch i` 
b[_g. Tbcm l_^o]_m nb_ irsa_h il ][l\ih ^circ^_ ][llscha 
[\cfcns i` nb_ gif_]of_m. Am gil_ [h^ gil_ b[_giafi\ch 

gif_]of_m a_n l_h^_l_^ ch_ff_]ncp_, l_mjcl[nils ^cmnl_mm 
[jj_[lm. Tcmmo_m a_n ^[g[a_^ [h^ ][jcff[lc_m a_n _[mcfs 
\lie_h ^o_ ni ch`f[gg[ncih. Fc\lchia_hm `cff nb_ ]l[]em ch 

nb_ ][jcff[lc_m f_[^cha ni ]i[aofij[nbs, `ch[ffs f_[^cha ni 
nblig\imcm. Hiq_p_l, qb_nb_l nbcm nb_ils cm ]ill_]n, 
l_g[chm ni \_ ]ih`clg_^ \s `olnb_l _rj_lcg_hn[ncih *29+. 

 Oh nb_ inb_l b[h^, mig_ l_m_[l]b_lm [fmi [nnlc\on_ 
nb_ jli]_mm i` ^_p_fijg_hn i` CAC ni nl_g_h^iom IL-6 

mnilgm [h^ mjce_ jlin_ch’m [ffchcns ni ACE2 l_]_jnilm, [m 
nb_m_ `[]nilm ^cl_]nfs f_[^ ni nb_ `ilg[ncih i` nblig\imcm 

*25+. 

7. Cut[n_ous m[nc`_st[tcons 

Fch^cham b[p_ mbiq_^ nb[n nb_ K[q[m[ec ^cm_[m_ cm ih_ i` 
nb_ mcahm ch Cipc^-19 ch`_]n_^ j[nc_hnm. Ahinb_l mech 
g[hc`_mn[ncih n_lg_^ ‚Cipc^ ni_m'' b[m [fmi \__h 

l_jiln_^. Ih [^^cncih ni nb_ ]iggih msgjnigm i` Cipc^-
19 fce_ ^smjhi_[, ch`f[gg[ncih [h^ `_p_l, j[nc_hnm b[p_ 
[fmi mbiqh _lsnb_g[niom l[mb [h^ jm_o^i-]bcf\f[chm ch 

ec^m [h^ sioha [^ofnm *30+. 

 Am Cipc^-19 mbiqm [msgjnig[nc] ]ih^cncihm `il 14 
^[sm [ft_l ch`_]ncih, nb_m_ f_mcihm gcabn m_lp_ [m ch^c][nilm 
`il ch`_]ncih. Tb_ _hnls i` pcl[f j[lnc]f_m ni nb_ \fii^ f_[^m 
ni fsgjbi]snc] p[m]ofcncm (^[g[a_ i` \fii^ p_mm_fm ch nb_ 

mech). Tb_ pclom ^i_m hin n[la_n nb_ e_l[nchi]sn_ \on nb_ 
cggoh_ l_mjihm_ ni nb_ ch`_]ncih g[e_m [ q[s `il 
L[ha_lb[hm’ ]_ff []ncp[ncih [h^ ]l_[n_m [ mn[n_ i` 

p[mi^cf[ncih [h^ mjihacimcm. Lcp_^i l_nc]of[lcm cm ^o_ ni 
[]]ogof[ncih i` gc]li nblig\imcm jli^o]_^ `lig 
^cff_l_hn ila[hm l_^o]cha nb_ `fiq i` \fii^ ni nb_ 

]on[h_iom gc]lip[m]of[nol_ msmn_g. Ihnl[p[m]of[l 
]i[aof[ncih [h^ []]ogof[ncih i` ^_irsa_h[n_^ \fii^ ch 
p_hiom jf_rom nbioabn ni \_ nb_ ][om[ncp_ g_]b[hcmg i` 

mo]b g[hc`_mn[ncihm. P[o]c-ch`f[gg[nils nblig\ia_hc] 
p[m]ofij[nbs qcnb nb_ []]ogof[ncih i` C5\-9 (n_lgch[f 
]igjf_g_hn ]igjf_r) [h^ C4^ (]igjf_g_hn jlin_ch 4^) 

[l_ [fmi b_fj`of ch nb_m_ mno^c_m *31+. 

 Sig_ nb_ilc_m moaa_mn nb_ jimmc\cfcns i` _h^inb_fc[f 
p[m]of[nol_ chdols [h^ S afs]ijlin_ch-ACE2 l_]_jnil 
chn_l[]ncih ch nb_ _h^inb_fc[f ]_ffm *31+. 

8. G[strocnt_stcn[l [n^ b_p[tc] cnvolv_m_nt 

Tb_ a[mnlichn_mnch[f msgjnigm jl_m_hn_^ \s Cipc^-19 
ch]fo^_: ^c[llbi_[, pigcncha [h^ [\^igch[f j[ch. SARS-
CiV-2 RNA q[m ^_n_]n_^ ch nb_ mniif i` nb_ j[nc_hnm, ^olcha 
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nb_ ]iolm_ i` cffh_mm, \s nb_ jli]_mm i` l_p_lm_ 
nl[hm]lcjn[m_ PCR. Dc[llbi_[ cm ih_ i` nb_ _[lfc_mn 

msgjnigm i` Cipc^-19 [h^ g[s _p_h [jj_[l \_`il_ nb_ 
^_p_fijg_hn i` [hs l_mjcl[nils ^cmnl_mm *32+. 

 Cipc^-19 j[nc_hnm b[p_ [fmi \__h ^_n_]n_^ qcnb 
fcp_l chdols qcnb l[cm_^ f_p_fm i` _htsg_m ch nb_ \fii^. 
A\hilg[f f_p_fm i` [f[hch_ [gchinl[hm`_l[m_, [mj[ln[n_ 

[gchinl[hm`_l[m_ [h^ [ mfcabn _f_p[ncih ch m_log \cfclo\ch 
f_p_fm q_l_ ^_n_]n_^. Onb_l b_j[nc] ]b[ha_m q_l_ `ioh^ ni 
\_ gc]li p_mc]of[l mn_[nimcm [h^ gcf^ fi\of[l []ncpcns *32+. 

 Sig_ mno^c_m ]f[cg nb[n nb_ chn_l[]ncih \_nq__h 
nb_ pcl[f mjce_ jlin_ch [h^ bimn ACE2 l_]_jnilm g[s l_mofn 

ch ^c[llbi_[. A l_]_hn mno^s b[m l_p_[f_^ nb[n ACE2 [l_ 
bcabfs _rjl_mm_^ ch nb_ af[h^of[l ]_ffm i` nb_ a[mnlc] [h^ 
^oi^_h[f _jcnb_fc[ [h^ jlircg[f [h^ ^cmn[f _hn_li]sn_m. 

Tb_m_ ]_ffm a_n chp[^_^ \s nb_ pclom l_mofncha ch: 
g[f[\miljncih, oh\[f[h]_^ chn_mnch[f m_]l_ncihm [h^ 
[]ncp[n_^ _hn_lc] h_lpiom msmn_g. Tb_m_ _p_hnm `ch[ffs 

l_mofn ch ^c[llbi_[. Tbcm [fmi l_mofnm ch [h [fn_l_^ ‚aon-foha 
[rcm‛ *33+. 

 Tb_ g_]b[hcmg i` fcp_l chdols cm hin `offs 
oh^_lmnii^ \on cn cm [mmog_^ nb[n nb_ jli\[\f_ ][om_m 
]iof^ \_: pcl[f ch`_]ncih i` nb_ b_j[ni]sn_m il cggoh_-

l_f[n_^ chdols il ^loa b_j[ninirc]cns. In cm [fmi 
bsjinb_mct_^ nb[n nb_ pclom g[s chp[^_ nb_ ]bif[haci]sn_m 
nblioab nb_ ACE2 chn_l[]ncih g_]b[hcmg f_[^cha ni 

g[f`oh]ncihcha i` fcp_l `oh]ncih *32+. 

9. N_pbroloac][l m[nc`_st[tcons 

A]on_ l_h[f cgj[clg_hn cm m__h ch SARS j[nc_hnm. Tb_ pclom 
\ch^m ni nb_ ACE-2 l_]_jnilm [h^ ch`_]nm nb_ ]_ffm i` nb_ 
ec^h_s, [h^ nb_ pclom chp[^_m [h^ g[e_m ]ijc_m i` cn 

f_[^cha ni nb_ ncmmo_ ^[g[a_. Tb_ mcahm mbiqh \s nb_ 
ec^h_s [l_ bcab jlin_ch f_p_fm ch olch_ [h^ [\hilg[f \fii^ 
qile. A\hilg[f fiq f_p_fm i` irsa_h ch \fii^ cgj[cl nb_ 

`oh]ncihcha i` ec^h_sm. Ti jlin_]n nb_ \i^s `lig pclom_m 
nb_ cggoh_ msmn_g lomb_m nb_ ]sniech_m. Tbom, nbcm b_[ps 
lomb ]l_[n_m m_p_l_ ch`f[gg[ncih [h^ ^_mnlism nb_ b_[fnbs 

ncmmo_m ch]fo^cha nb_ ec^h_s. Tchs ]finm [l_ `ilg_^ ch nb_ 
\fii^mnl_[g. Tb_ cgj[]n i` ]ilih[pclom ih ec^h_sm cm 
oh]f_[l. Hiq_p_l, nb_ b_[ln, foham, fcp_l, ec^h_sm `oh]ncihm 

[l_ ^_j_h^_hn mi nb_ ^[g[a_ i` ih_ ila[h gcabn lcme nb_ 
inb_l j[lnm nii *34+. 

10. R_pro^u]tcv_ syst_m cnvolv_m_nt 

Tb_l_ b[m \__h [ l_]_hn l_jiln i` [ Cipc^-19 j[nc_hn 
]igjf[chcha i` n_mnc]of[l j[ch *35+.  A l_]_hn mno^s b[m [fmi 
mbiqh cgj[cl_^ g[f_ aih[^[f `oh]ncih [h^ l_^o]ncih i` 
T_mnimn_lih_: Lon_chctcha Hilgih_ f_p_f l[nci, ch nb_ 

m_log *36+. Tb_l_ cm [fmi [ bcab _rjl_mmcih i` ACE2 ch nb_ 
ip[lc_m, p[ach[, jf[]_hn[ [h^ nb_ on_lom, qbc]b g[e_m 
nb_m_ jin_hnc[f n[la_n mcn_m i` SARS-CiV-2 *37+. 

 Tb_l_ cm p_ls fcnnf_ chmcabn chni nb_ 
j[nbijbsmcifiac][f jlial_mmcih i` Cipc^-19 ch nb_ 

l_jli^o]ncp_ msmn_g. Hiq_p_l, nb_ bcab _rjl_mmcih i` 

AFFECTED SYSTEM SYMPTOMS CAUSATIVE MECHANISM 

R_spcr[tory Syst_m 
  

Dsmjhi_[, jh_ogihc[, jofgih[ls i_^_g[, DAD, bs[fch_ 
g_g\l[h_ `ilg[ncih, ARDS, `[mn b_[ln l[n_ & ^cttch_mm. 

S glycoprotein-ACE2 receptors interaction in the 
lower respiratory tract. 

Ey_s 
  

Ih`f[gg[ncih i` nb_ ]ihdoh]ncp[, ]ihdoh]ncp[f bsj_l[_gc[, 
`iffc]of[l ]ihdoh]ncpcncm (ohcf[n_l[f il \cf[n_l[f), ]b_gimcm, 
_jcjbil[, ch]l_[m_^ _s_ ch`_]ncihm [h^ inb_l i]of[l m_]l_-

ncihm. 

Working theories: Infection through droplets/ 
aerosols or migration from nasopharynx or 

spread from blood. 

C_ntr[l N_rvous Syst_m 

H_[^[]b_, _jcf_jms, ^cmnol\_^ ]ihm]ciomh_mm, mo^^_h fimm 
i` mg_ff il n[mn_, pcl[f _h]_jb[fcncm, bsjirc[, pcl_gc[, []on_ 

nirc] _h]_jb[fij[nbs, []on_ ]_l_\lip[m]of[l ^cm_[m_m & 
inb_l \l[ch ^sm`oh]ncih. 

Axonal transport/ hypoxia injury/ IL-6 storms/ S 
glycoprotein-ACE2 receptor interactions in glial 

cells & neurons. 

Ccr]ul[tory Syst_m 

CAC, DIC, DAD, nblig\inc] gc]li[hacij[nbs, g_a[e[lsi-
]sn_m ch jofgih[ls ][jcff[lc_m, h_onlijbcfm nl[jj_^ ch `c\l_m, 

_h^inb_fc[f ]_ff chdols, ^cffom_ gc]lip[m]of[l nblig\imcm, 
^__j p_ch nblig\imcm, jofgih[ls _g\ifcmg, cm]b_gc] 

mnlie_, gsi][l^c[f ch`[l]ncih, []on_ f[la_ p_mm_f i]]fomcih, 
f[la_ p_mm_f [ln_lc[f nblig\imcm, ][l^ci_g\ifc] _p_hnm & 

msmn_gc] [ln_lc[f _p_hnm. 

Working theories: Breakdown of 1-β chain of 
haem by viral particles/ cytokine storms/ S gly-

coprotein-ACE2 interactions. 

Skcn 

K[q[m[ec ^cm_[m_, Cipc^ ni_m, _lsnb_g[niom l[mb & jm_o^i-
]bcf\f[chm ch ec^m & sioha [^ofnm, g[]ofij[jof[l _r[hnb_g, 

j[jofip_mc]of[l l[mb, olnc][lc[, []l[f l_^ joljf_ j[jof_m, 
fcp_^i l_nc]of[lcm f_mcihm, j_n_]bc[_, ^cff_l_hn ech^m i` mech 

f_mcihm [h^ fsgjbi]snc] p[m]ofcncm. 

Working theories: Endothelial vasculature inju-
ry/ S glycoprotein-ACE2 receptor interactions in 

the endothelial cells. 

G[strocnt_stcn[l Syst_m & 
Lcv_r 

Dc[llbi_[, pigcncha, [\^igch[f j[ch, [\hilg[f f_p_fm i` 
_htsg_m ch \fii^, gc]li p_mc]of[l mn_[nimcm [h^ gcf^ fi\o-

f[l []ncpcnc_m. 

Hypothesis: S glycoprotein-ACE2 interactions in 
glandular cells, gastric & duodenal epithelia, 

proximal & distal enterocytes/ viral infection of 
hepatocytes/ hepatotoxicity/ immune injury of 

the liver. 

Ex]r_tory Syst_m Hcab jlin_ch f_p_fm ch olch_, [\hilg[f \fii^ qile, ch`f[g-
g[ncih i` nb_ ec^h_sm [h^ nchs ]finm ch nb_ \fii^mnl_[g. 

S glycoprotein-ACE2 interactions in the cells of 
the kidney. 

R_pro^u]tcv_ Syst_m T_mnc]of[l j[ch ch g_h. Hypothesis: S glycoprotein-ACE2 interactions in 
the testes, ovaries and uterus. 

T[\l_. Tb_ acp_h n[\f_ mogg[lct_m Cipc^-19’m _ff_]nm ih nb_ ^cff_l_hn \i^s j[lnm il msmn_gm [h^ cnm ]ill_mjih^cha ][om[ncp_ g_]b[hcmgm (j[nbijbsmcifias) 
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ACE2 ch nb_ n_mn_m, ip[lc_m, p[ach[, jf[]_hn[ [h^ nb_ 
on_lom, b[m g[^_ nb_ l_m_[l]b_lm momj_]n nb_ lif_ i` mjce_ 

jlin_ch-ACE2 l_]_jnil chn_l[]ncih [m nb_ ][om[ncp_ 
g_]b[hcmg *37+. 

11. Works cn proar_ss 

Bid[^tc] _n [f. b[p_ l_jiln_^ nb[n M_nbsf_h_ \fo_ cm 

][j[\f_ i` chbc\cncha nb_ mjce_-ACE2 chn_l[]ncihm *38+. 

D[f\[p[h]ch b[m \__h jlip_^ ni \_ [\f_ ni \ch^ ni ACE2 

l_]_jnilm ch [hcg[f gi^_fm [h^ nbom _ff_]ncp_fs \fi]echa 

]_ffof[l _hnls \s SARS-CiV-2 *39+. L_^cj[mpcl ([ ^loa om_^ 

ni nl_[n H_j[ncncm C) [h^ Ep[hm \fo_ b[p_ \__h jl_^c]n_^ ni 

b[p_ bcab [ffchcns `il ACE2 l_]_jnilm. Tb_ m[g_ alioj b[m 

[fmi l_jiln_^ bcab [ffchcns i` Ep[hm \fo_ [h^ Ilchin_][h `il 

nb_ l_]_jnil \ch^cha ^ig[ch i` nb_ mjce_ afs]ijlin_ch *40+. 

Bcmir[nch (om_^ `il nl_[ncha ]ihmncj[ncih [h^ jl_j[lcha 

]ifih `il mola_lc_m) b[m \__h l_jiln_^ ni \ch^ [n nb_ 

chn_l`[]_ i` mjce_-ACE2 *41+. Cbfilikoch_ [h^ 

Hs^lirs]bfilikoch_ ([hnc-g[f[lc[f ^loam) b[p_ \__h 

l_jiln_^ ni chn_l[]n qcnb mig_ i` nb_ mjce_ jlin_ch \ch^cha 

^ig[chm i` ACE2 l_]_jnilm *42+. 

 

Con]luscon 

Cipc^-19 cm hin g_l_fs [ `fo. In cm [ ^_[^fs ^cm_[m_, qbc]b 

bif^m nb_ jin_hnc[f ni ][om_ gofnc-ila[h ^[g[a_ il 

`[cfol_. So]b qc^_mjl_[^ ^[g[a_ ]iof^ nolh ion ni \_ p_ls 

^[ha_liom, ch nb_ fiha loh, _p_h [ft_l l_]oj_l[ncih. H_h]_, 

q_ ^_mj_l[n_fs h__^ [ ]f_[l-]on ]ol_ `il nbcm ^cm_[m_. 

 Tb_ chn_l[]ncih i` mjce_ afs]ijlin_ch qcnb nb_ ACE2 

l_]_jnilm cm nb_ jlcg[ls g_]b[hcmg qbc]b b_fjm SARS-CiV

-2 ch chp[^cha nb_ ]_ffm i` foham, ec^h_sm, CNS, GI msmn_g, 

fcp_l, \fii^, l_jli^o]ncp_ msmn_g, _s_m [h^ mech. In cm ift_h 

m__h nb[n bcab_l nb_ [\oh^[h]_ i` ACE2 l_]_jnilm ih 

n[la_n ncmmo_m, _[mc_l cn cm `il nb_ pclom ni ch`_]n nb_ m[c^ 

ncmmo_. H_h]_, cn cm [ ]lo]c[f g_]b[hcmg qcnb l_a[l^m ni 

^_p_fijcha [ ]ol_ `il Cipc^-19. 

 Tb_l_ [l_ kocn_ [ `_q l_m_[l]b aliojm qbc]b [l_ 

]oll_hnfs j_lomcha nbcm fch_ i` qile, \on ihfs [ b[h^ `_q 

^loam b[p_ \__h [jjlip_^ `il om_. Tbom, go]b al_[n_l 

[giohn i` _gjb[mcm gomn \_ f[c^ ih `olnb_l l_m_[l]b ni 

_mn[\fcmb [h [jjlip_^, jin_hn ^loa il nb_l[js ni l_^o]_ il 

chbc\cn nb_ mjce_ jlin_ch-ACE2 l_]_jnil chn_l[]ncihm. 

 

Autbors’ ]ontrc\utcons 

AB ]ih]_cp_^ nb_ l_pc_q. SS [h^ VA ]iff_]n_^ nb_ fcn_l[nol_ 

[h^ qlin_ nb_ g[hom]lcjn. AB, b_fj_^ ch nb_ ilcach[f ^l[ft. 

AB ]lcnc][ffs l_pc_q_^ nb_ chcnc[f ^l[ft [h^ mnl_[gfch_^ nb_ 

c^_[. SS [h^ VA jl_j[l_^ [h^ l_pcm_^ nb_ n[\f_m [h^ 

`caol_m [h^ AB b_fj_^ ch l_pcmcih i` nb_ g[hom]lcjn. Aff 

[onbilm ][l_`offs l_[^, l_pcm_^, [h^ [jjlip_^ nb_ 

g[hom]lcjn `il mo\gcmmcih. 

 

Complc[n]_ wctb _tbc][l st[n^[r^s 

Con`lc]t o` cnt_r_st: Tb_ [onbilm ^_]f[l_ hi ]ih`fc]n i` 

chn_l_mn.  

Etbc][l cssu_s: Nih_. 
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