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A\str[]t  

Cilih[pclom_m (CiVm) [l_ ql[jj_^ oj jimcncp_-m_hm_ RNA pclom_m, ]f[mmc`c_^ \s Cfo\
-fce_ mjce_m nb[n mnl_n]b []limm nb_ mol`[]_ [h^ `iffiq _r]_jncih[ffs f[la_ RNA 
a_hig_m [h^ ohcko_ [gjfc`c][ncih g_]b[hcmgm. Tb_ ^cm_[m_m ][om_^ \s 
]ilih[pclom_m ch [hcg[fm [h  ̂ \cl^m l[ha_ `lig jin_hnc[ffs `[n[f l_mjcl[nils 
ch`_]ncihm ch bog[hm ni _hn_lcncm ch jcam, ][nnf_, [ĥ  jiofnls qcnb ojj_l l_mjcl[nils 
cffh_mm_m. H_l_, q_ jlipc^_ [ mbiln ip_lpc_q i  ̀ pclom_m, ch]fo^cha nb_cl giljbifias, 
][n_ailct[ncih, g_]b[hcmgm i` l_jfc][ncih, [h  ̂ j[nbia_hc]cns, j[lnc]of[lfs ch 
bog[hm, [m q_ff [m nb_ gimn l_]_hn [jjli[]b_m ni COVID-19 jl_p_hncih [h  ̂
nb_l[js. W_ b[p_ jl_m_hn_^ nb_ j[h^_gc] pclom l_f[ncihmbcjm qcnb 
j[nbijbsmcifiac][f bog[h ]ih^cncihm fce_ \fii^ alioj ][m_m [h  ̂ [a_ alioj 
giln[fcns, nb_ _ff_]n ih g_h'm `_lncfcns [ĥ  i\mn_nlc]c[hm ch jl_ah[hn qig_h, [h  ̂
[fmi [^ l̂_mm nb_ ion\l_[em al_[nfs j[nbia_hc] SARS-CiV (“S_p_l_ A]on_ 
R_mjcl[nils Ssh^lig_ Cilih[pclom”) & MERS-CiV (“Mc^^f_ E[mn R_mjcl[nils 
Ssh^lig_”) l_]_hnfs l_jiln_^. Tb_ hip_f ]ilih[pclom ^cm_[m_ (COVID-19) cm [ 
j[h^_gc] ][om_ `il nb_ qbif_ qilf^ mi cnm m]c_hnc`c] [̂n[ il ch̀ ilg[ncih qcff \_ 
\_h_`c]c[f `il nb_ l_m_[l]b [h^ ^_p_fijg_hn ch nb_ l_]_hn m]_h[lci [m q_ff [m 
`il ̀ onol_ j_lmj_]ncp_. 

 

K_ywor^s  

Cb[l[]n_lcmnc]; COVID-19; Hog[h P[nbijbsmcifiac][f ]ih^cncihm; fc`_ ]s]f_, Bfii  ̂
alioj; Aa_; jl_ah[h]s ch qig_h. 

 

Intro^u]tcon  

Mil_ nb[h 25 ]iohnlc_m [lioh  ̂ nb_ qilf^ b[p_ \__h ch`_]n_  ̂ qcnb [ hip_f 
]ilih[pclom n_lg_^ COVID-19, qbc]b b[  ̂ \__h 1mn c^_hnc`c_^ ch nb_ ]cns Wob[h i  ̀
Cbch[. Am i  ̀1mn, M[l]b 2020, 79968 ch`_]n_^ j[nc_hnm ch Cbch[ [fih_ [h  ̂ 7169 n_mnm 
ionmc^_ Cbch[ q_l_ jimcncp_ `il COVID-19 (1). Cilih[pclom_m [l_ _h]fim_^, hih-
m_ag_hn_^, jimcncp_ RNA pclom_m nb[n [l_ ]iggih ch inb_l [hcg[fm [h^ bog[hm. 
Tb_s [l_ g_g\_lm i` nb_ Cilih[pclc^[_ `[gcfs [h^ nb_ Nc^ipcl[f_m il^_l. D_mjcn_ 
nb_ `[]n nb[n nb_ g[dilcns i` bog[h ]ilih[pclom ch̀ _]ncihm [l_ gi^_l[n_, nb_l_ b[p_ 
\__h nqi _jc^_gc]m i` \_n[ ]ilih[pclom_m ch Nilnb E[mn Amc[. Tb_m_ ion\l_[em b[p_ 
\__h c^_hnc`c_^ [m SARCiV & MERS CiV (2-4). Tbcm b[m l_mofn_^ ch ip_l 10,000 ][m_m 
]iff_]ncp_fs ch nb_ f[mn 20 s_[lm, qcnb `[n[fcns l[n_m i` 10% `il SARS-CiV & 37% `il 
MERS-CiV (5). Wob[h, Ho\_c jlipch]_, Cbch[, \_][g_ nb_ ]_hn_l i  ̀[h ion\l_[e i  ̀
ohehiqh jh_ogihc[ ch D_]_g\_l 2019, qbc]b l[cm_^ mcahc`c][hn chn_l_mn hin ihfs 
ch Cbch[ \on Cbch_m_ b_[fnb [onbilcnc_m f[oh]b_^ [h ola_hn chp_mnca[ncih ni c^_hnc`s 
[h^ g[h[a_ nb_ ^cm_[m_, ch]fô cha cmif[ncha j_ijf_ momj_]n_^ i` b[pcha nb_ 
^cm_[m_, ]fim_fs nl[]echa ]ihn[]nm, a[nb_lcha j[nc_hn _jc^_gcifiac][f [h^ ]fchc][f 
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^[n[, [h^ _mn[\fcmbcha ^c[ahimnc] [h  ̂ nl_[ng_hn (6). Oh 
J[h 7, 2020, [ hip_f ]ilih[pclom (CiV) b[  ̂ \__h cmif[n_  ̂
`lig j[nc_hnm ch Wob[h \s Cbch_m_ m]c_hncmnm. Tb_ a_h_nc] 
g[e_oj i  ̀ nb_ 2019 hip_f ]ilih[pclom (2019-hCiV) 
_h[\f_^ nb_ koc]e ]l_[ncih i` RT-PCR l_[f-ncg_ jichn-i -̀
][l_ n_mncha g_nbi^m nb[n [l_ ohcko_ ni nb_ 2019-hCiV 
(\[m_^ ih _hncl_ a_hig_ m_ko_h]_ [̂n[ ih nb_ jf[ǹ ilg i  ̀
nb_ Gfi\[f Ihcnc[ncp_ ih Sb[lcha Aff Ih`fo_ht[ Ih`ilg[ncih. 
Tb_ 2019-hCiV ][m_m [l_ hi fiha_l fcgcn_^ ni Wob[h. Tb_ 
[p_l[a_ ncg_ `il ch]o\[ncih cm _mncg[n_  ̂ ni \_ 14 ^[sm (7) 
qbcf_ nb_ g_^c[h ncg_ `il msgjnigm ihm_n ni [^gcmmcih ni 
nb_ chn_hmcp_ ][l_ ohcn (ICU) cm [\ion 10 [̂sm. Tb_ WHO b[m 
l_p_[f_  ̂ nb[n nb_ chn_lp[f \_nq__h nb_ \_achhcha i  ̀
msgjnigm [h  ̂ ^_[nb p[lc_^ l̀ig [lioh  ̂ 2 q__em ni 8 
q__em (8-11). 

 

M[t_rc[ls [n^ m_tbo^s 

Ih nbcm jl_m_hn l_pc_q qile, nb_ ]fchc][f ]b[l[]n_lcmnc] i  ̀
nb_ jl_m_hn j[h^_gc] pclom-COVID-19 q[m _f[\il[n_^ qcnb 
_gjb[mcm ih nb_ j[nbijbsmcifiac][f ]ih^cncihm i` bog[h 
\_achm g[ch \fii  ̂ alioj, [a_, [h  ̂ giln[fcns, _ff_]n ih 
g_h'm `_lncfcns [h  ̂ i\mn_nlc]c[hm ch jl_ah[hn qig_h. Tb_ 
^[n[ bcabfcabn_  ̂ ch nbcm mbiln l_pc_q q_l_ ch]fo^_^ `lig 
qilf -̂l_jon_^ ij_h miol]_m mo]b [m nb_ WHO COVID-19 
^[n[\[m_, Po\g_^, Efm_pc_l, [h^ S]c_h]_ Dcl_]n. 

CATEGORIZATION: 

Cilih[pclom_m, ift_h ehiqh [m CiVm, ]iggih nsj_ i` pclom 
ch nb_ il^_l Nc^ipcl[f_m, nb[n [fmi chpifp_m nb_ `[gcfc_m 
Aln_lcpclc^[_, Rihcpclc [̂_, [h^ Cilih[pclc [̂_. Tb_ 
Cilih[pclch[_ `[gcfs ][h \_ `olnb_l ]f[mmc`c_^ chni `iol 
^cff_l_hn `ilgm i` ]ilih[pclom_m, qbc]b [l_ l_̀ _ll_^ ni [m 
^_fn[, a[gg[, \_n[, [h^ [fjb[ pclom_m. Tb_ pclom_m b[p_ 
\__h `clmn ]f[mmc`c_^ chni nb_m_ aliojm ih nb_ \[mcm i  ̀ nb_cl 
m_lifias, biq_p_l, nb_s [l_ hiq m_j[l[n_^ chni nb_cl iqh 
jbsfia_h_nc] ]fomn_lm (12). 

GENOMIC SEQUENCING:  

Am q[m m[c^ \_`il_, nb_ a_hig_ i` [ ]ilih[pclom cm 
[jjlircg[n_fs 30 ecfi\[m_m ch f_hanb [h  ̂ cm ]igjim_  ̂ i  ̀
hih-m_ag_hn_^, jimcncp_-m_hm_ RNA. Tb_ pclom a_hig_ cm 
g[^_ oj i  ̀[ mnlo]nol_m-5' ][j [h^ [ 3' jifs(A) n[cf, \inb i  ̀
nb[n b[p_ nb_ jin_hnc[f ni j_l`ilg nb_ lif_ i` [h gRNA 
jifsjlin_ch l_jfc][m_ ]ihp_lmcih. 

 Ih ]ihnl[mn ni nb_ []]_mmils [h^ mnlo]nol[f jlin_chm, 
qbc]b _[]b n[e_m oj nb_ ihfs 10 ecfi\sn_m i` mnil[a_ ch nb_ 
a_hig_, nb_ l_jfc][m_ a_h_, nb[n ]i^_m `il nb_ NSPm (Nih-
Snlo]nol[f Plin_chm), ]ihmog_m 2/3 i  ̀ nb_ pcl[f a_hig_. 
Tbcm cm \_][om_ NSPm ^i hin `ilg j[ln i` nb_ pcl[f 
mnlo]nol_. Binb nb_ ]il_ m_ko_h]_ [h  ̂ nb_ ohnl[hmf[n_  ̂
l_acih, [fmi ehiqh [m nb_ UTR, g[s \_ `ioh^ [n nb_ 5' _h  ̂
i` nb_ a_hig_. Tb_ UTR cm ]igjlcm_^ i` [ hog\_l i` mn_g-
fiij mnlo]nol_m nb[n [l_ h_]_mm[ls `il nb_ nl[hm]lcjncih i  ̀
nb_ RNA. Afmi, m_ko_h]_m `il nb_ nl[hm]lcjncih[f 
l_aof[nils, [fmi ehiqh [m TRSm, ][h \_ `ioh^ ch nb_ chcnc[f 
mn[a_ i  ̀ _[]b a_h_. Tb_m_ m_ko_h]_m [l_ l_kocl_^ `il nb_ 
_rjl_mmcih i` _p_ls mnlo]nol[f a_h_ [h  ̂[]]_mmils a_h_. 

VIRUS MORPHOLOGY: 

R_]_hn l_m_[l]b ]ih^o]n_^ qcnb ]lsi-_f_]nlih 
nigial[jbs [h  ̂]lsi-_f_]nlih gc]lim]ijs b[m mbiqh nb[n 
]ilih[pclom pclcihm b[p_ [ ]cl]of[l mb[j_ [h  ̂ [ qc^nb i  ̀
[\ion 125 h[hig_n_lm. (13-14).  Tb_ ]ilih[pclom cm 
]igjim_  ̂ i  ̀ `iol cgjiln[hn mnlo]nol[f jlin_chm nb[n 
]igj_hm[n_ `il p[lciom ]igjih_hnm. Tb_m_ m_]ncihm 
]ihn[ch nb_ mjce_-fce_ mnlo]nol_m nb[n [l_ “_h]i^_^ f[la_fs 
qcnbch nb_ 3' _h  ̂ i  ̀ nb_ pcl[f a_hig_. Tb_s [l_ nb_ 
ho]f_i][jmc^ (N), g_g\l[h_ jlin_chm (M), _hp_fij_ 
jlin_chm (E), [h^ mjce_ jlin_chm (S). Tb_ S jlin_ch, qbc]b cm 
[jjlircg[n_fs 150 eD[ ch mct_, _gjfism [h N-n_lgch[f 
mcah[f m_ko_h]_ ch il^_l ni _hn_l nb_ ER.” A^^cncih[ffs, nb_ 
N-fche_^ bcabfs afs]imsf[n_ cm l_kocl_^ ̀ il nbcm jli]_mm. Tb_ 
]b[l[]n_lcmnc] mjce_ mb[j_ ih nb_ mol`[]_ i  ̀ nb_ pclom cm 
]igj_hm[n_^ \s biginlcg_lm i  ̀ nb_ ]i^cha S jlin_ch. A 
]f[mm I bs\lc  ̂ jlin_ch nb[n g_^c[n_m [m bimn l_]_cp_l 
i\_^c_h]_ cm nb_ S nlcg_lc] afs]ijlin_ch. S cm ]b[l[]n_lct_  ̂
nblioab [ bimn ]_ff `olch-fce_ jlin_[m_, S1 [h^ S2, chni 2 
^cmnch]n jifsj_jnc^_m, [fnbioab S2 cm nb_ gil_ [\oĥ [hn i  ̀
nb_ nqi. Tbcm i]]olm ch [fgimn [ff, \on hin [ff, 
]ilih[pclom_m. Tb_ S-jlin_ch \i[l  ̂ l_]_jnil-\ch^cha 
^ig[chm [l_ ^_hin_^ \s nb_ f_nn_l S1, qb_l_[m nb_ mn[fe i  ̀
nb_ mjce_ gif_]of_m cm ^_hin_  ̂\s nb_ f_nn_l S2  (15-17). 

GENOME ORGANISATION:  

Tb_ a_hig_ i` nb_ SARS-CiV pclom b[m [ nin[f i` 29,727 
ho]f_inc^_m, qcnb nb_ _r]_jncih i  ̀[ 30-ho]f_inc^_ jifs (A) 
n[cf, i  ̀ nb[n 265 [h  ̂342 ho]f_inc^_m, ]ill_mjih^chafs, [l_ 
mcno[n_^ ch nb_ 50 & 30-ho]f_inc^_ ohnl[hmf[n_^ l_acihm. In 
cm [hnc]cj[n_^ nb[n nb_ bog[h a_hig_ qiof^ ch]fo^_ [ 
nin[f i  ̀14 ij_h l_[^cha l̀[g_m (ORF). Tb_ l_jfc][m_ a_h_ 
cm ]l_[n_^ \s nqi \ca ORFm nb[n [l_ fi][n_^ [n nb_ 50-
n_lgch[f jimcncih, 1[ [h^ 1\. Tb_m_ ORFm _h]i^_ nb_ 
jlin_chm qbc]b [l_ h_]_mm[ls `il nb_ mshnb_mcm i  ̀ pcl[f RNA 
([h  ̂ jli\[\fs b[pcha [hinb_l `oh]ncih). Tb_ l_g[chcha i  ̀
nb_ 12 ORFm [l_ l_mjihmc\f_ `il _h]i^cha nb_ 4 mnlo]nol[f 
jlin_chm ehiqh [m E, N, M, [ĥ  S, [m q_ff [m 8 []]_mmils 
jlin_chm. Tb_m_ []]_mmils jlin_chm [l_ hin nbioabn ni \_ 
h_]_mm[ls `il nb_ aliqnb i` ncmmo_, \on nb_s g[s iff_l [ 
molpcp[f \_h_`cn ni nb_ ch̀ _]n_^ bimn. B[m_^ ih ohliin_  ̂
jbsfia_h_nc] nl__m, cn b[m \__h `clmn \_fc_p_^ nb[n SARS-
CiV qiof^ acp_ lcm_ ni [ h_q alioj ch nb_ ]ilih[pclom 
a_hom nb[n qiof^ \_ ]f[mmc`c_^ [m alioj 4 (18-19). 
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LIFE CYCLE:  

CELL ATTACHMENT AND PENETRATION:  

Cihh_]ncihm [giha nb_ S jlin_ch [h^ nb_ ][llc_l nb[n cn 
_gjfism [l_ qb[n [ffiq `il nb_ chcnc[f [nn[]bg_hn `il nb_ 
pclcih ni nb_ bimn ]_ff. Tbcm cm biq nb_ pclom_m _hn_lm nb_ 
]_ff. Tb_l_ cm [ jimmc\cfcns i` p[lc[ncih ch nb_ RBD 
(“R_]_jnil Bch^cha Dig[ch”) jimcncihm nb[n [l_ `ioh  ̂
chmc^_ nb_ S1 [l_[ i` [ CiV, S jlin_ch ^_j_h^m ih nb_ pclom. 
Onb_l ]ilih[pclom_m, mo]b [m SARS-CiV, b[p_ [h S1 C-
n_lgchom RBD mcn_, \on gimn i` ]ilih[pclom_m, ehiqh [m 
MHV, b[p_ [h S1 N-n_lgchom RBD fi][ncih (20-21). Tb_ 
]ilih[pclom'm ][j[\cfcns ni ch`_]ncha nb_ bimn ]_ff cm gimnfs 
^_n_lgch_^ \s nb_ q[s ch qbc]b nb_ S-jlin_ch i  ̀ nb_ pclom 
chn_l[]nm qcnb nb_ l_]_jnilm i` nb_ bimn ]_ff. Tbcm 
chn_l[]ncih [fmi ^_]c^_m qbc]b ncmmo_m [l_ jlih_ ni 
ch`_]ncih \s nb_ pclom. P_jnc^[m_ cm nb_ ]_ffof[l l_]_jnil `il 
[ p[lc_ns i` ]ilih[pclom_m, [ff i  ̀ qbc]b [l_ ^cmnch]n `lig 
ih_ [hinb_l. SARS-CiV [h^ HCiV-NL63 oncfctcha nb_ 
[hacin_hmch-]ihp_lncha _htsg_ 2 (ACE 2) [m nb_ l_]_jnilm, 
MHV _hn_lm pc[ CEAC AM1, [ĥ  MERS-CiV ]ig\ch_^ ni DPP 
4 (Dcj_jnc^sf-P_jnc^[m_ 4) b[p_ l_]_hnfs \__h l_p_[f_  ̂
nb_cl _hnls chni nb_ ]_ff. M[hs α-CiV om_m APN 
(Agchij_jnc [̂m_m N) [m nb_ l_]_jnilm. R_a[l^f_mm i  ̀
qb_nb_l nb_ l_]_jnil cm \ioh^, nb_ pclom mncff h__^m ni 
_hn_l nb_ ]snijf[mg i` nb_ bimn ]_ff. Ih a_h_l[f, cn cm 
[]bc_p_^ nblioab nb_ “[]c -̂^_j_h^_hn jlin_ifsnc] 
]f_[p[a_ i  ̀ nb_ S jlin_ch nblioab nb_ ][nb_jmch, TMPRR2, 
il [hinb_l jlin_[m_, qbc]b cm jl_]_^_^ \s nb_ `omcha i` nb_ 
pcl[f g_g\l[h_ [h^ nb_ ]_ffof[l g_g\l[h_. Cf_[p[a_” i  ̀
nb_ S jlin_ch b[jj_hm ch 2p[lciom jf[]_m ch nb_ S2 l_acih 
i` nb_ jlin_ch, b[pcha nb_ p_ls 1mn ]f_[p[a_ \_cha nb_ ih_ 
nb[n cm l_kocl_^ ni ^cff_l_hnc[n_ \_nq__h nb_ RBD [ĥ  nb_ S
-jlin_ch ̀ omcih îg[chm (22). 

REPLICATION AND TRANSCRIPTION MECHANISM: 

Tl[hmf[ncih [h  ̂ nb_ [mm_g\fs i  ̀ ]igjf_r_m i` pcl[f 
l_jfc][m [l_ \inb chpifp_^ ch pcl[f RNA l_jfc][ncih. Dolcha 

nb_ jli]_mm i  ̀ pcl[f RNA a_h_l[ncih, a_higc] [h  ̂
mo\a_higc] RNAm [l_ [fmi a_h_l[n_^. Tb_ `oh]ncih[f [h  ̂
[]]_mmils a_h_m nb[n [l_ jl_m_hn ^iqhmnl_[g i  ̀ l_jfc][m 
i` jifsjlin_chm [l_ l_aof[n_^ \s mo\a_higc] RNAm, qbc]b 
[]n [m gRNAm `il nbim_ a_h_m. Binb i` nb_ jimcncp_-m_hm_ 
mo\a_higc] RNAm [l_ fi][n_^ 3'-]i n_lgch[f qcnb nb_ 
_hncl_ pcl[f a_hig_. Binb a_higc] [h^ mo\a_higc] RNAm 
[l_ `ilg_  ̂ pc[ chn_lg_^c[n_m i  ̀ nb_ h_a[ncp_ mnl[h^. 
B_][om_ i` nbcm, nb_s ]ig_ nia_nb_l ni ̀ ilg [ ]iff_]ncih i  ̀
h_mn_^ RNAm, qbc]b cm [ ^cmnch]ncp_ ]b[l[]n_lcmnc] i` nb_ 
jli]_mm. Tb_m_ h_a[ncp_-mnl[h  ̂ chn_lg_^c[n_m [l_ ihfs 
[lioh  ̂ ih_ j_l]_hn [m ]iggih [m nb_cl ]iohn_lj[lnm [h  ̂
]ihmcmn i  ̀ \inb nb_ jifsolc^sf[n_m [h  ̂ [hnc-f_[^_lm. Tb_ 
`l_ko_h]s i  ̀ nb_m_ h_a[ncp_-mnl[h  ̂ chn_lg_^c[n_m cm 
[jjlircg[n_fs ih_ j_l]_hn (23). Tb_l_ [l_ ]cm-[]ncha 
p[lc[ncihm nb[n jf[sm[ mcahc̀ c][hn lif_ ch nb_ pcl[f RNS 
l_jfc][ncih. Wcnbch nb_ 5' ohnl[hmf[n_^ l_acih i` nb_ 
]bligimig_, nb_l_ b[p_ \__h m_p_h mn_g-fiij 
`ilg[ncihm nb[n b[p_ nb_ jin_hnc[f ni _rn_h^ chni nb_ 
l_jfc][m_ 1[ a_h_. Tb_ 3' UTR b[m m_p_l[f mnlo]nol[f 
`_[nol_m, ch]fo^cha [ \ofa_  ̂ mn_g-fiij, [ jm_o^iehin, [m 
q_ff [m [h [l_[ i` bsj_lp[lc[\cfcns. Ihn_l_mnchafs, [n nb_ 3′ 
_h^ nb_ mn_g-fiij [m q_ff [m nb_ jm_o^iehin ip_lf[jm, [h  ̂
nbom ][hhin `ilg [n nb_ m[g_ ncg_. Ih [^^cncih, cn b[m \__h 
bsjinb_mct_^ nb[n nb_m_ [liom_ mnlo]nol_m [l_ l_mjihmc\f_ 
`il nb_ l_aof[ncih i` [fn_lh[n_ mn[a_m i  ̀ RNA ]l_[ncih; 
biq_p_l, cn cm hin s_n oh^_lmnii  ̂ jl_]cm_fs qbc]b mn[a_m 
[l_ ]ihnliff_  ̂ il nb_cl j[lnc]of[l gi^_ i  ̀ ij_l[ncih          
(24-29). In'm jimmc\f_ nb[n nb_ gimn chn_l_mncha nbcha [\ion 
nb_ q[s ]ilih[pclom_m l_jfc][n_ cm nb_ q[s ch qbc]b nb_ 
g_g\_l [h^ \i^s TRS m_ag_hnm dich nblioabion nb_ 
jli]_mm i  ̀mo\a_higc] RNA aliqnb. An `clmn, cn q[m nbioabn 
nb[n cn i]]oll_^ ^olcha nb_ `[pil[\f_ mshnb_mcm; biq_p_l, cn 
cm hiq a_h_l[ffs []]_jn_^ nb[n cn n[e_m jf[]_ ^olcha gimn 
i` nb_ h_a[ncp_-RNA ^cm]ihnchoiom _rn_hmcih. Ih il^_l ni 
`iffiq nbcm j[om_, nb_ R^Rj _cnb_l h__^m ni ]ihncho_ ni 
f_hanb_h ni nb_ h_rn TRS il mqcn]b_m ni [gjfc`s nb_ f_[^_l 
m_ko_h]_ [n nb_ 5' _h^ i` nb_ a_hig_-aoc^_^ \s nb_ TRS- 
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]igjf_g_hn[lcns ni nb_ TRS (TRS-) f_[^_l. Tb_ ]oll_hn 
mnlo]nol_ cffomnl[n_m nb[n j_lb[jm nb_ R^Rj j[om_m [n [hs 
i` nb_ TRS m_ko_h]_m i  ̀ nb_ \i^s (TRS-). Tbcm c^_[ cm 
mojjiln_^ \s [ p[lc_ns i` jc_]_m i  ̀ ^[n[ [n nb_ gig_hn, 
ih_ i` qbc]b cm nb_ _rcmn_h]_ i` [h [hnc-f_[^_l m_ko_h]_ [n 
nb_ 3' _h  ̂i  ̀mo\a_higc] RNAm ch nb_ h_a[ncp_-mnl[h^ ̀ ilg 

(30). 

ARRANGEMENT AND RELEASE: 

Aft_l nb_ pcl[f l_jfc][ncih jli]_mm b[m \__h `chcmb_^ [h  ̂
nb_ pcl[f mo\a_higc] RNA b[m \__h mshnb_mct_^, nb_ pcl[f 
mnlo]nol[f jlin_chm E, M, [h  ̂ S [l_ nl[hmf[n_^, [h  ̂ nb_h 
nb_s [l_ jf[]_  ̂ chni nb_ ER (“Eh^ijf[mgc] R_nc]ofog”). 
Tblioab nb_ m_]l_n[ls j[nbq[s, nb_m_ jlin_chm [l_ 
^_fcp_l_^ ni nb_ ERGIC (“Eh îjf[mgc] R_nc]ofog-Gifac 
Ihn_lg_^c[n_ Cigj[lng_hn”). Dolcha nb_ g[nol[ncih 
jb[m_, nb_ pcl[f a_hig_m [l_ _hp_fij_  ̂ ch ERGIC 
g_g\l[h_m, qbc]b [fmi ch]fo^_ nb_ pcl[f mnlo]nol[f 
jlin_chm. Tbcm g[chn[chm nb_ a_hig_m m[`_ l̀ig ^[g[a_. 
Tbcm f_[^m ni nb_ ]l_[ncih i` `offs ^_p_fij_^ pclcihm (31-33). 
Tb_ M jlin_ch cm nb_ ih_ nb[n ip_lm__m ]iil^ch[ncha nb_ 
al_[n g[dilcns i` nb_ jlin_ch-jlin_ch chn_l[]ncihm nb[n [l_ 
l_kocl_^ `il nb_ [mm_g\fs i  ̀ nb_ ]ilih[pclom. Tb_ 
jli^o]ncih i` M jlin_ch ih cnm iqh, biq_p_l, ][hhin l_mofn 
ch nb_ `ilg[ncih i` pclom-fce_ j[lnc]f_m (VLPm), b_h]_ M 
jlin_ch \s cnm_f` cm chmoffc]c_hn `il nb_ ]l_[ncih i` pclcihm. 
Hiq_p_l, nb_ _rjl_mmcih i  ̀ VLPm ihfs i]]olm qb_h nb_ M 
jlin_ch cm `ilg_  ̂ ch ]ig\ch[ncih qcnb [ jlin_ch E. Tbcm 
moaa_mnm nb[n nb_m_ acp_h 2 jlin_chm qbc]b qilem 
[fnia_nb_l ni ]l_[n_ nb_ _hp_fij_m i` ]ilih[pclom_m (34).   

 Tb_ jli^o]ncih i` VLP cm g[^_ _[mc_l \s N-jlin_ch, 
qbc]b moaa_mnm nb[n nb_ `omcih i  ̀ nb_ _h][jmof[n_  ̂
a_hig_m chni nb_ ERGIC cgjlip_m nb_ pclom _hp_fij_. An 
nbcm jichn, nb_ S jlin_ch cm [fl_[^s jl_m_hn ch nb_ pclcihm; 
biq_p_l, cn cm hi fiha_l l_kocl_^ `il nb_ [mm_g\fs jli]_mm. 
In cm _mm_hnc[f `il nb_ S jlin_ch'm fi][fct[ncih ch pcl[f 
j[lnc]f_m nb[n cn \_ [\f_ ni nl[p_f ni ERGIC [h  ̂ \ch  ̂ qcnb 
nb_ M jlin_ch (35). Afnbioab nb_ jlin_ch M cm jl_m_hn ch nb_ 
pclcih ch p_ls bcab ko[hncnc_m, nb_ jlin_ch E cm ihfs `ioh  ̂
nb_l_ ch gchil [giohnm. Tb_l_`il_, cn cm _rj_]n_  ̂ nb[n 
chn_l[]ncihm \_nq__h M-jlin_chm qcff m_lp_ [m nb_ ][n[fsmn 
`il nb_ g[nol[ncih i` nb_ _hp_fij_. In cm hin [jj[l_hn biq 
nb_ E jlin_ch b_fjm nb_ M jlin_ch ch nb_ [mm_g\fs i` nb_ 
pclcih; h_p_lnb_f_mm, [ hog\_l i  ̀ ^cff_l_hn nb_ilc_m b[p_ 
\__h jl_m_hn_^. In b[m \__h ^_gihmnl[n_  ̂ \s mig_ 
mno^c_m nb[n nb_ E jlin_ch cm l_mjihmc\f_ `il ch ô]cha nb_ 
g_g\l[h_ ni \_h^, qbcf_ inb_l mno^c_m b[p_ ]f[cg_  ̂ nb[n 
nb_ E jlin_ch jl_p_hnm M jlin_chm l̀ig [aal_a[ncha. Tb_ E 
jlin_ch ][h [fmi jf[s [ m_j[l[n_ lif_ ch nb_ jligincih i  ̀[ 
pcl[f l_f_[m_ \s ]b[hacha nb_ j[nbq[s i` m_]l_nils (36-40). 

RELATIONSHIP WITH CLINICAL CONDITIONS AND 
COMPLICATIONS: 

BLOOD GROUPS: Bfii  ̂ alioj A b[m \__h l_f[n_  ̂ ni [ 
al_[n_l ch]c^_h]_ i` COVID-19 nb[h hih-A \fii^ aliojm, 
qbcf_ \fii^ alioj O b[m \__h ]ill_f[n_^ qcnb nb_ 
mcahc`c][hnfs ch`_]ncih’m fiq_l lcme qbc]b cm l_f[ncp_fs ni hih
-O \fii  ̂ aliojm. Tb_ `clmn moaa_mn_^ nb_ l_jiln ih nbcm 
i]]oll_h]_ i` [ ]ihh_]ncih [giha \fii^ nsj_ ABO [h  ̂
COVID-19  (41). 

AGE-WISE MORTALITY: 

A l_]_hn ][m_ [h[fsmcm, ]ip_lcha 44 ][m_m, l_]il^_  ̂ 15 
(34%) ^_[nbm [giha [^ofnm i  ̀ nb_ [a_ i  ̀ 85 s_[lm, [h  ̂ 20 
(46%) [giha [ ôfnm i  ̀ [a_. Tb_ ][m_-`[n[fcns l[n_m 
ch]l_[m_^ qcnb [h cĥ cpc^o[f'm [a_, qcnb hi ^_[nbm b[m 
\__h l_]il^_  ̂ ch \_nq__h nb_ j_ijf_ qbim_ [a_ cm ˂19 ni 
nb_ bcab_mn j_l]_hn[a_ i` [^ofnm [a_^ 8˂5 (42).  

EFFECTIVE IN MEN FERTILITY: 

Vcl[f il]bcncm g[s \_ ][om_^ \s pclom_m mo]b [m b_j[ncncm B 
[h  ̂ C, gogjm, HIV, Ejmn_ch-B[ll, [h  ̂ j[jcffig[, qbc]b 
][h [fmi l_mofn ch n_mnc]of[l nogilm [ĥ  g[f_ ch`_lncfcns (43). 
Tb_ j[nbifiac][f chp_mnca[ncih l_p_[fm f_oei]sn_ 
ch`cfnl[ncih, nbc]e_l \[m_g_hn g_g\l[h_, `_q il hi 
mj_lg[niti[ ch nb_ m_gchc`_liom _jcnb_fcog, [h  ̂
mj_lg[nia_hc] ]_ff ^_[nb ch [ff mcr mj_]c_m. Tb_ 
_rj_lcg_hnm g[s \_ cgj[cl_^ \s SARS-CiV-2.R_]_hn 
l_m_[l]b ih nb_ ch`_]ncih qcnb SARS-CiV-2 iff_lm chmcabnm 
chni cgj[cl_^ g[f_ aih[ [̂f []ncpcns. Tbcm mno^s mbiq_  ̂
nb[n 81 COVID-19 j[nc_hnm _rj_lc_h]_^ [ l̂[g[nc] 
l_^o]ncih ch nb_ jlijilncih i  ̀ n_mnimn_lih_ ni fon_chctcha 
bilgih_ (T ni LH) ]igj[l_^ qcnb 100 b_[fnbs 
]iohn_lj[lnm g[n]b_^ \s [a_ (COVID-19 j[nc_hnm: 0.74. 
S_log T ni LH jlijilncih cm om_  ̂ [m [ jl_ [̂nil i` g[f_ 
aih[ [̂f j[nb jbsmcifias [h^ ][h \_ [ jin_hnc[f g[le_l i  ̀
l_jli ô]ncp_ b_[fnb cgj[clg_hn [mmi]c[n_^ qcnb SARS-CiV
-2  (44). Hiq_p_l, ch [ l_]_hn mno^s, COVID-19 ncg_ i ̀
]ih`clg[ncih, 6 j[nc_hnm (19 j_l]_hn) mbiq_  ̂ m]lin[f 
^cm]ig`iln moaa_mncp_ i` pcl[f il]bcncm. SARS–CiV–2 [ft_l [ 
31-^[s g_^c[h (chn_lko[lncf_ j_lci^, 29-36 [̂sm) ^c[ahimcm 
i` COVID-19 q[m hin i\m_lp_  ̂ ch m_g_h. Schaf_-]_ff 
nl[hm]lcjnig_ [h[fsmcm mbiqm [ mj[lm_ _rjl_mmcih i  ̀ ACE2 
[h  ̂ TMPRSS2, b[pcha [fgimn hi _rjl_mmcih i  ̀[ a_h_ nb[n 
ip_lf[jm (45). Ih`_]ncih qcnb SARS-CiV-2 cm ohfce_fs ni b[p_ 
fiha-n_lg _ff_]nm ih nb_ l_jli ô]ncp_ msmn_g ch \inb g_h 
[h^ qig_h (46). 

OBSTETRICIANS IN PREGNANT WOMEN: 

Tb_ lcme i` mjihn[h_iom [\ilncih & jl_n_lg ^_fcp_ls 
^olcha jl_ah[h]s cm hin l[cm_^ \s nb_ jl_m_h]_ i  ̀
]ilih[pclom ][om_m SARS. Tb_l_ cm hi jlii` nb[n nb_ 
]ilih[pclom ][omcha m_p_l_ []on_ l_mjcl[nils msh^lig_ 
g[s \_ nl[hmgcnn_^ p_lnc][ffs qbcf_ nb_ ch̀ _]ncih b[jj_hm 
^olcha nb_ 3l  ̂ nlcg_mn_l i  ̀ jl_ah[h]s. WHO mn[n_m nb[n cn cm 
_r]__^chafs ohomo[f `il ^_f[s_  ̂ og\cfc][f ]il  ̂ ]f[gjcha 
ni ch]l_[m_ nb_ lcme i` j[mmcha ch`_]ncihm `lig nb_ ginb_l 
ni nb_ \[\s, ohf_mm nb_l_ cm [ g[n_lh[f cffh_mm. Sch]_ im[ 
p_lhcr ]ihmcmnm i  ̀ [hncgc]li\c[f j_jnc^_m, q_ [ p̂cm_ 
e__jcha cn ch jf[]_ `il 24 biolm [ft_l ^_fcp_ls (47-48). 

DIAGNOSIS, TREATMENT AND PREVENTION: 

Bs omcha jo\fc] b_[fnb g_[mol_m, nb_ ^cm]ip_ls i` ][m_m 
qcff aoc^_ _jc^_gc] _rj[hmcih [h^ g[h[a_g_hn. Ih 
[^^cncih, cn cm _mm_hnc[f ni ^c[ahim_ ][m_m i  ̀ m_p_l_ 
p_n_lch[ls CiV-ch^o]_^ ch`_]ncihm ch]fo^cha IBV [m q_ff [m 
PEDV ch il^_l ni ]ihnlif nb_m_ nsj_m i  ̀ pclom_m & jlin_]n 
nb_ mojjfc_m i` `ii  ̂ . Mofncjf_r RT-PCR [mm[sm b[p_ 
_g_la_^ [m nb_ [jjli[]b i` ]bic]_ `il ^_n_]ncha bog[h 
COVm. Tbcm cm ^o_ ni nb_ `[]n nb[n nb_m_ n_mnm ][h \_ 
j_l`ilg_  ̂ ch l_[f-ncg_, [l_ m_hmcncp_ _hioab `il ^_n_]ncha 
[ff 4 l_mjcl[nils HCiVm, `olnb_lfs gi^c`c_  ̂ ni ^_n_]n 

https://horizonepublishing.com/journals/index.php/TCB/index


33 

Tl_h m̂ ch Coll_hn Bcifias 

[^^cncih[f HCiVm. Tb_l_ [l_ []no[ffs hi [hnc-pcl[f ^loam 
_rjfc]cnfs [cg_^ [n bog[h ]ilih[pclom_m, mi g_^c][ncihm 
[l_ domn mojjilncp_ (49-50). Ihn_l`_lihm (IFNm) [a[chmn 
]ilih[pclom_m [l_ ihfs g[lach[ffs mo]]_mm`of ch pcnli. In cm 
jimmc\f_ nb[n nb_ ]ig\ch[ncih i  ̀ IFNm [h  ̂ lc\[pclch b[m 
_hb[h]_^ nb_ ch pcnli []ncpcns [a[chmn p[lciom CiV qb_h 
]igj[l_^ ni nb_ []ncpcns i  ̀ IFNm [fih_; h_p_lnb_f_mm, nb_ 
_ffc]c_h]s i  ̀ nbcm ]ig\ch[ncih ch pcpi l_kocl_m gil_ 
l_m_[l]b. IFNm ch ]ig\ch[ncih qcnb lc\[pclch nb[n gcabn 
b[p_ \__h _hb[h]_  ̂ nb_ _ffc][]s i  ̀ ch-pcnli ]igj[lcmihm 
qcnb IFNm [fih_ [a[chmn ]_ln[ch CiV; h_p_lnb_f_mm, nb_ 
_ffc][]s i` nbcm ch-pcpi ]ig\ch[ncih h__^m \_nn_l 
_r[gch[ncih (51-52). 

 Tb_l_ b[p_ \__h g[hs jin_hnc[f SARS CiV p[]]ch_m 
^_p_fij_^ (53), \on hih_ b[p_ l_]_cp_^ iffc]c[f om_ 
[jjlip[f. Tb_m_ p[]]ch_m ][h n[e_ nb_ `ilg i` [nn_ho[n_  ̂
l_]ig\ch[hn pclom_m, fcp_ pclom p_]nilm, il j[lnc]of[l pcl[f 
jlin_chm a_h_l[n_^ \s DNA jf[mgc^m, [giha inb_l 
jimmc\f_ `ilgof[ncihm. Ahnc\i^c_m nb[n [l_ nb_l[j_onc] [h  ̂
h_onl[fct_ SARS-CiV b[p_ \__h ]l_[n_^, [h  ̂ ch nb_ _p_hn 
nb[n nb_l_ cm [hinb_l ion\l_[e i  ̀ SARS-CiV, nb_m_ 
[hnc\i^c_m gcabn \_ l_nlc_p_^ [h  ̂ oncfct_^ [a[ch. So]b 
[hnc]iljm qcff \_ i  ̀ al_[n_mn \_h_`cn ni jlin_]n b_[fnb][l_ 
qile_lm. Ih a_h_l[f, fcp_ [nn_ho[n_^ p[]]ch_m [l_ nbioabn 
ni \_ nb_ gimn _ff_]ncp_ ni ]ig\[n ]ilih[pclom_m. In b[m 
\__h mbiqh ch nb_ mcno[ncih i` TGEV qb_l_ ch nb_ 1980m [h 
[nn_ho[n_^ p_lmcih, PRCV, [jj_[l_^ ch Eolij_ (54-56). 
Fch[ffs, FIPV b[m mbiqh nb[n p[]]ch[ncih qcnb S jlin_ch 
]ihnlc\on_m ni ch]l_[m_  ̂ cffh_mm. Am [ l_mofn i  ̀ nbcm, 
hog_liom p[]]ch_ _hach__lcha mnl[n_ac_m [l_ \_cha 
cgjf_g_hn_^ ch [h _ffiln ni l_ ô]_ nb_ ]b[h]_m i  ̀
l_]ig\ch[ncih i]]ollcha. Tb_m_ mnl[n_ac_m ch]fo^_ nb_ 
chnli^o]ncih i` g[dil ^_f_ncihm ch hmj1 il E jlin_chm, nb_ 
l_[ll[ha_g_hn i  ̀ nb_ 3' _h  ̂ i` nb_ a_hig_, nb_ 
gi^c`c][ncih i` nb_ TRS m_ko_h]_m, [ĥ  nb_ om_ i  ̀ gon[hn 
pclom_m nb[n b[p_ [\hilg[ffs bcab f_p_fm i` gon[ncih nb[n 
mcahc`c][hnfs cgjlip_ nb_ p[]]ch_'m _ffc][]s (57-60). 

 

Con]luscon 

Fonol_ ]ilih[pclom mno^c_m qcff ]ihncho_ ni fiie [n [ 
p[lc_ns i` _f_g_hnm i  ̀ pcl[f j[nbia_h_mcm [h  ̂ l_jfc][ncih. 
Ih il^_l ni jl_^c]n qb_l_ [h  ̂ qb_h jin_hnc[f _jc^_gc]m 
gcabn i]]ol, cn cm cgjiln[hn ni oh^_lmn[h  ̂ nb_m_ pclom_m' 
n_h^_h]s ni mqcn]b [giha ila[hcmgm, ch̀ _]n [ h_q bimn, 
[h^ c^_hnc`s ]lcnc][f ]ilih[pclom l_m_lpiclm. In qiof^ \_ 
chnlcaocha ni m__ biq \[nm g[h[a_ ni [pic^ ^_p_fijcha [ 
]fchc][ffs _pc^_hn mc]eh_mm acp_h nb[n nb_s m_lp_ [m [ 
mo\mn[hnc[f l_m_lpicl `il nb_m_ pclom_m. S_]ih^fs, m_p_l[f i  ̀
nb_ oh-mnlo]nol[f [h  ̂[]]_mmils jlin_chm jli^o]_^ \s [hs 
i` nb_m_ nsj_m i` pclom_m l_g[ch oh]b[l[]n_lct_^ qbcf_ 
b[pcha fcnnf_ _mn[\fcmb_^ `_[nol_m, [h  ̂ cn'ff \_ _mm_hnc[f ni 
oh^_lmn[h  ̂ l_[]ncih j[nbq[sm `il mo]b jlin_chm [h^ ni 
c^_hnc`s nb_cl `oh]ncih ch pcl[f l_jfc][ncih [h  ̂
j[nbijbsmcifias l_a[l^cha nb_ \fii^ alioj [h^ l_f[n_  ̂
giln[fcns i]]oll_h]_ ch iol mi]c_nc_m. R_]_hn mno^c_m 
mbiq_^ nb_ mcahc`c][h]_ i  ̀ nb_ pclom b[m mcahc`c][hnfs 
^_]l_[m_^ g_h'm `_lncfcns ][j[\cfcns [h^ g[hs 
]igjfc][ncihm ch jl_ah[hn qig_h ch jl_- [h  ̂ jimn-

^_fcp_ls ]ih^cncihm. So]b l_m_[l]b qcff mcahc`c][hnfs 
_hb[h]_ nb_ hog\_l i  ̀ nb_l[j_onc] n[la_nm nb[n [l_ 
_ff_]ncp_ ch nl_[ncha cffh_mm. S_p_l[f i  ̀ nb_ j[lnc]of[l 
]ilih[pclom-jli^o]_^ _htsg_m, ch]fo^cha ADP-lc\im_-1"-
jbimjb[n[m_, [l_ [fmi `ioh^ ch al_[n_l _oe[lsin_m, g[echa 
cn ]lo]c[f ni oh^_lmn[h  ̂ nb_m_ _htsg_m ch il^_l ni 
]igjl_b_h^ \li[^_l ]ih]_jnm ch gif_]of[l \cifias [h  ̂
\ci]b_gcmnls. 

 

DECLARATIONS:  

Cons_nt `or pu\lc][tcon: 

Tb_ ]ip_l f_nn_l cm _h]fim_^ ̀ il siol ech^ l_`_l_h]_. 
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2003; 362: 263–70. 

4. Dlimn_h C, Gühnb_l S, Pl_cm_l W, V[h D_l W_l` S, Bli^n HR, 
B_]e_l S, R[\_h[o H, P[hhcha M, Kif_mhceip[ L, Fio]bc_l RA, 
[h^ B_la_l A. I^_hnc`c][ncih i` [ hip_f ]ilih[pclom ch j[nc_hnm 
qcnb m_p_l_ []on_ l_mjcl[nils msh l̂ig_. N Engl J Med. 2003; 

348: 1967–76. 



 34  BHUTIA  & BHUTIA   

bnnjm://bilctih_jo\fcmbcha.]ig/diolh[fm/ch^_r.jbj/TCB/ch _̂r 

5. D_ Gliin RJ, B[e_l SC, B[lc] RS, Bliqh CS, Dlimn_h C, Ehdo[h_m 
L, Fio]bc_l RA, G[fc[hi M, Gil\[f_hs[ AE, M_gcmb ZA, [h  ̂
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30. S[qc]ec SG, S[qc]ec DL, Sĉ ^_ff SG. A ]ihn_gjil[ls pc_q i  ̀
]ilih[pclom nl[hm]lcjncih. J Virol. 2007; 81(1):20–29. 

31. Klcdhm_-Li]e_l J, Elc]mmih M, Rinnc_l PJM, Glcffcnbm G. 
Cb[l[]n_lct[ncih i` nb_ \o^̂ cha ]igj[lng_hn i` giom_ 
b_j[ncncm pclom: Epc^_h]_ nb[n nl[hmjiln l̀ig nb_ RER ni nb_ 
aifac ]igjf_r l_kocl_m ihfs ih_ p_mc]of[l nl[hmjiln mn_j. J Cell 

Biol. 1994; 124:55-70. 

32. Tiit_ J, Tiit_ S, W[ll_h G. R_jfc][ncih i` ]ilih[pclom MHV-A59 
ch m[]- ]_ffm: ^_n_lgch[ncih i` nb_ `clmn mcn_ i` \o^ ĉha i  ̀

jlia_hs pclcihm. Eur J Cell Biol. 1984; 33(2):281–293. 

33. D_ H[[h CA, Rinnc_l PJ. Mif_]of[l chn_l[]ncihm ch nb_ [mm_g\fs 
i` ]ilih[pclom_m. Adv Virus Res. 2005; 64:165–230.  

34. Bim EC, Losnd_m W, p[h ^_l M_of_h HV, Ki_ln_h HK, Sj[[h WJM. 
Tb_ jli^o]ncih i` l_]ig\ch[hn ch`_]nciom DI-j[lnc]f_m i` [ 
golch_ ]ilih[pclom ch nb_ [\m_h]_ i` b_fj_l pclom. Virol. 1996; 
218:52–60. 

35. Sco YL, T_ib KT, Li J, Cb[h CM, Kc_h F, Em]lcio N, Tm[i SW, 
Nc]biffm JM, Afng_s_l R, P_clcm JS, Blottih_ R, N[f B. Tb_ M, E, 
[h^ N mnlo]nol[f jlin_chm i` nb_ m_p_l_ []on_ l_mjcl[nils 
msh^lig_ ]ilih[pclom [l_ l_kocl_^ `il _ffc]c_hn [mm_g\fs, 

nl[ffc]echa, [h^ l_f_[m_ i` pclom-fce_ j[lnc]f_m. J Virol. 2008; 82
(22):11318–11330. 

36. R[[gmg[h MJ, Li]e_l JK, ^_ Hiia_ A, ^_ Vlc_m AA, Glcffcnbm G, 
V_hh_g[ H, Rinnc_l PJ. Cb[l[]n_lct[ncih i` nb_ ]ilih[pclom 
giom_ b_j[ncncm pclom mnl[ch A59 mg[ff g_g\l[h_ jlin_ch. E J 
Virol. 2000; 74(5):2333–2342. 

37. Cilm_ E, M[]b[g_l CE. Ih`_]nciom \lih]bcncm pclom E jlin_ch cm 
n[la_n_^ ni nb_ Gifac ]igjf_r [h^ ^cl_]nm l_f_[m_ i` pclom-fce_ 
j[lnc]f_m. J Virol. 2000; 74(9):4319–4326. 

38. Fcm]b_l F, Sn_a_h CF, M[mn_lm PS, S[gmihiff WA. Ah[fsmcm i  ̀
]ihmnlo]n_^ E a_h_ gon[hnm i` giom_ b_j[ncncm pclom ]ih c̀lgm [ 

jcpin[f lif_ `il E jlin_ch ch ]ilih[pclom [mm_g\fs. J Virol. 1998; 
72(10):7885–7894. 

39. Bim][lchi JA, Lia[h HL, L[]hs JJ, G[ff[ab_l TM. Ehp_fij_ 

https://horizonepublishing.com/journals/index.php/TCB/index


35 

Tl_h m̂ ch Coll_hn Bcifias 

jlin_ch j[fgcnisf[ncihm [l_ ]lo]c[f ìl golch_ ]ilih[pclom 
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