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TOM TAT: Coronaviruses la nhitng thanh vién thuéc phédn ho Coronavirinae trong gia dinh
Coronaviridae, bé Nidovirales. Cho dén nay, méi phét hién ra Coronavirus Iy nhiém cho céc loai déng
vat c6 xuong séng va gay nén nhiing bénh duong hé hép, tiéu héa, hé than kinh & nguoi va dong véat
néi chung. Truéc ndm 2019, chi ¢é 6 loai Coronavirus cé thé 1ay nhiém cho ngudi, ddng thoi gay ra cac
bénh duong hé hdp, gém: HCoV-229E, HCoV-OC43, HCoV-NL63, HKU1, SARS-CoV va MERS-CoV.
Trong do, SARS-CoV va MERS-CoV ¢o thé gay viém duong hé hdp dudi va hoi chimg viém dudng hé
hép cép ndng; SARS-CoV gay dich ndm 2003 vdi ti I¢ tr vong khoang 8%; MERS-CoV gay dich ndm
2012 véi ti 1é tir vong Ién dén 35%. Ching Coronavirus méi duoc tim thdy & Vi Han, Trung Québc
(SARS-CoV-2) la mét loai méi va chuwa duoc tim théy truée day. Ching SARS-CoV-2 géy nhiém trung
duong hé hép dudi va viém phéi, nhin chung cé triéu chirng nhe hon SARS-CoV va MERS-CoV,
nhuwng mirc dé Iay nhiém lai rat nguy hiém. Chung téi giGi thiéu déc diém sinh bénh hoc; ki thuét lay
bénh phadm, xtr ly bénh phédm va chéan doan xét nghiém SARS-CoV-2 dé cac dong nghiép tham khéo.

T khéa: Ching Coronavirus méi, nhiém tring dwéng hé hép, viém phdi.

ABSTRACT: Coronaviruses are members of the subfamily Coronavirinaes belonging to the family
Coronaviridae, the order Nidovirales. So far, it has been reported that Coronavirus infects vertebrates
and causes respiratory, digestive, and nervous system diseases in humans and animals. Before 2019,
only 6 species of Coronavirus were known to infect humans and cause respiratory diseases, including:
HCoV-229E, HCoV-0OC43, HCoV-NL63, HKU1, SARS-CoV and MERS-CoV. In particular, SARS-CoV
and MERS-CoV can cause lower respiratory tract infection and severe acute respiratory syndrome;
SARS-CoV caused an epidemic outbreak in 2003 with a mortality rate of 8%, MERS-CoV caused an
epidemic in 2012 with a mortality rate up to 35%. The Coronavirus strain identified in Wuhan, China
(SARS-CoV-2), a novel coronavirus is previously unknown. The SARS-CoV-2 strain causes lower
respiratory tract infections and acute pneumonia, but it appears to be generally milder than SARS-CoV
and MERS-CoV. We introduce a review of the pathobiology characteristics and guidelines for collecting,
handling, processing clinical specimens and laboratory testing of SARS-CoV-2.
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1. PAC DPIEM SINH BENH HOC NHIEM ngoai trir Gammacoronavirus thiéu nsp1. Hau hét

CORONAVIRUS.

Coronaviruses la nhirng thanh vién thuéc phan
ho Coronavirinae trong gia dinh Coronaviridae, bd
Nidovirales. Tén Coronavirus (CoV) c6 ngudn gbc
tw tiéng Latin (nghia la vwong mién), vi hinh dang
cla virus nay khi soi dwéi kinh hién vi dién to
giébng nhw vwong mién ho&c vanh nhat hoa. Phan
ho Coronavirinae gdm 4 gibng Alphacoronavirus,
Betacoronavirus, Gammacoronavirus va
Deltacoronavirus. CoV ¢6 hinh cau, dwdng kinh
trung binh tir 80-120 nm, hé gen la ARN duwong
soi don co kich thwédc khoang 30 kb, kém
nucleocapsid déi xirng xoan 6c. Bo gen cta CoV
chta it nhat 6 khung doc mé& (ORF: open reading
frames) trong d6 khung doc mé& dau tién
(ORF1a/b) chiém khoang 2/3 chiéu dai bo gen,
ma héa 16 protein khéng cau tric (nsp1-16),
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cac protein phi ciu tric nsp1-16 da dwoc bao cao
vé tinh dac hiéu cua chung va vai tro trong viéc
nhan Ién cta CoV. Tuy nhién, chirc nang ctia mét
s6 nsps con chwa duoc hiéu biét day du [1].

Cac ORF khac nam & 1/3 cla bd gen gan dau
3’ mé hoa it nhat 4 protein c4u tric chinh: gai (S),
mang (M), protein vé (E) va protein nucleocapsid
(N). Cac protein nay déng vai trd quan trong trong
qua trinh tdng hop va sw lay nhiém cta CoV.
Protein S (trong lwong phan t& tr 128-160 kDa)
déng vai trd chia khoa, giup virus gén vao thu
cam thé cua té bao chu. Protein M (trong lwong
tir 25-30 kDa) & thanh phan chinh tao nén vé cla
virus. Protein E (trong lvong tir 8-12 kDa) la mot
polypeptide co trong vé cla virus. Protein N (trong
lwong tlr 43-50 kDa) 1a mét phosphoprotein gan
véi ARN genome cua virus [1].
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Sw nhan Ién cta CoV trong té bao cha.

Khi virus xam nhap vao vat chd, protein S gan
vao thu thé cla né trén bé mat mang té bao niém
mac duwéng hd hdp cla vat chi. Pa sb cac
Coronavirus st dung peptidase lam thu thé té bao
clia chung. SARS-CoV va HCoV-NL63 sir dung
men chuyén angiotensin 2 (ACE2) lam thu thé
cia chung, con MERS-CoV dung dipeptidyl
peptidase 4 (DPP4) dé lam thy thé xam nhap vao
té bao ducng hé hap cua nguoi. Sw thay 60| di
truyen cta virus lam thay doi kha nang gan két
thu cdm thé va thay ddi vat cha cta chang [2].
Nghién clru gan day nhéat cho thdy ching virus
nwéc nay co receptor gibng véi SARS-CoV-2 [3].

Budc tiép theo sau khi xam nhap vao té bao
vat chu la qua trinh dich ma gen sao chép tr ARN
gen cUa virion. Pau tién, ching tbng hop ra soi
ARN thong tin dé tong hop ra cac protein cAu tric
va phi cau tric nham bdo dam céac hoat dong tiép
theo cuda virus. Tiép do, chuing tao ra mét sgi ARN
am dong vai trdo khuén mau dé téng hop tiép cac
soi ARN dwong con. Sau qua trinh sao chep va
tbng hop ARN thé hé con, cac protein cau tric
virus S, E va M duogc chuyen vao lwdi ndi bao
(ER: endoplasmic reticulum) va di chuyén vao
khoang trung gian git*a mang Iv&i ndi cbét va bd
may Golgi (Reticulum-Golgi-ERGIC). O do, bd
gen cla virus dwgc bao boc béi protein N thanh
cac nucleocapsid. Protein M phéi hop véi protein
E tich hop vao mang cta ERGIC thanh I&p vo
virus gén boc lay nucleocapsid tao ra cac hat
giéng virus (VLP: virus like particles). Sau do,
protein S gan vao I&p mang cla VLP thanh cac
hat virion trudng thanh.

Sau khi I&p rap xong, virion dwoc van chuyén
dén bé mat té bao trong cac tui hay bong va duwoc
gidi phéng béi qua trinh thoat bao (exocytosis).
Trong moét sb trwdng hop, protein S khong duoc
gan vao mang virion dwa dén bé mat té bao nén
khong trinh dién khang nguyén dé tao mién dich.
Diéu nay dan dén sy hinh thanh cta céac té bao
da nhan khéng 16, cho phép virus 13y lan va tén tai
trong co thé ngwdi bi nhiém bénh ma khéng bi hé
mién dich phat hién hodc bj vé hiéu héa bdi cac
khang thé d&c hiéu.

Cho dén nay, chi phat hién ra CoV lay nhiém
cho nhirng loai déng vat cé xwong sbéng va gay
nén nhitng bénh dwong hd hap, tiéu héa va hé
than kinh & ngwdi va dong vat néi chung. Trwéc
nam 2019, cé 6 chiing CoV dwoc phat hién co thé
lay nhiém cho nguwdi va gay ra cac bénh dwong
hé hap, gdbm: HCoV-229E, HCoV-OC43, HCoV-
NL63, HKU1 (gay ra viém dwdng hd hap trén nhe
nhw bénh cdm cum théng thwdng; hiém khi gay
nhiém trung ndng & tré so sinh, tré nhd hay ngudi
l&n tudi) va SARS-CoV, MERS-CoV (gay viém

Tap chi Y HOC QUAN SU, SO 342 (01-02/2020)

duwdng hé hap dwéi va hoi chirng viém dudng ho
héap cap nang; SARS-CoV gay dich nam 2003 v&i
ti 1€ t&r vong khoang 8% va MERS-CoV gay dich
nam 2012 véi ti 1& t&r vong 1én dén 35%). Ching
CoV duwoc tim thdy & Vi Han, Trung Quéc 1a mot
loai m&i, chwa dwoc phat hién trweédc day. WHO
da dat tén cho chung virus m&i nay cai tén la
SARS-CoV-2. Ching SARS-CoV-2 gay nhiém
tring dwong hd hap dwéi va viém phdi (WHO dét
tén la Coronavirus disease 2019 - COVID-19),
nhwng nhin chung, bénh c6 triéu chirng nhe hon so
v@i bénh gay ra béi SARS-CoV va MERS-CoV.
Strc dé khang ctia CoV.

Khac véi hdu hét cac virus dwdng hd hép
théng thwong khac (chi cé thé sbng téi da 5 gioy
ngoai méi trudng), CoV cé strc dé khang kha cao,
c6 thé sbéng 24 gi® ngoai vat chi trén bé mat vat
dung, khién moi bé mat déu co thé tré thanh vat
mang truyén virus. Diéu nay ly giai cho kha ning
lay nhiém cao cla cac chiing CoV gay bénh. Cac
nghién ctu chi ra rang CoV bi bat hoat nhanh bdi
tia cwc tim, nhiét dé trén 65°C, cac dung mdi cé
tinh kiém ho&c axit (46 pH trén 12 hodc dwdi 3),
formalin, glutaraldehyde, cac dung dich dém nhuw
Trizole hay AVL buffer [4], [5].

Cho dén nay, chwa cé nghién ciru chinh thirc
nao cdng bd vé sirc dé& khang va su séng cla
chiing SARS-CoV-2 & cac diéu kién mdi trwdng
khac nhau. Tuy nhién, do ching SARS-CoV-2
cung ho v&i “hai ngwdi anh” trwdc day (SARS-
CoV va MERS-CoV), nén SARS-CoV-2 c6 thé co
strc d& khang twong tw. Két qua nghién ctu dbi
véi SARS-CoV cho thdy, & diéu kién nhiét do
phong tlr 22-25°C va d6 am twong déi 40-50%,
virus c6 thé tén tai dwoc 5 ngay; con & diéu kién
4°C, virus ton tai dwoc 3 tuan. Trong mau phan va
nwéc tiéu, & nhiét dd phong, SARS-CoV van tén
tai dwoc it nhat 1-2 ngay; con trong mau phan
cla bénh nhan nhiém SARS-CoV thi tén tai lau
hon, t&i 4 ngay [5]. Trong khi d6, MERS-CoV c6
thé ton tai dwoc 2 ngay & diéu kién nhiét d6 20°C
va d6 am tuwong déi 40% [6]. Mot nghién clu &
Han Quéc trong vu dich MERS-CoV cho thay, ¢
thé tim thdy MERS-CoV & ca céc thiét bj y té nhw
nhiét k& may X quang, cay treo dich truyén,
giwdng bénh... Dac biét, & nguwdi nhiém bénh,
MERS-CoV c6 thé ton tai dén 4 tuan [7]. Day la
co s& gilp cho viéc dwa ra cac bién phap kiém
soat nhiém khuan phu hop va bét hoat virus phuc
vu xét nghiém chan doan SARS-CoV-2.

Pap trng mién dich vé&i CoV.

Phan &ng mién dich déng vai trd quan trong dé
kiém soat va loai bé nhiém CoV. Tuy nhién, dap
¢ng mién dich khéng dwoc diéu chinh co thé dan
dén bénh ly mién dich va gidm qué trinh trao ddi
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khi & phdi. M6t sy hiéu biét sau hon vé sy twong
tac gitra cac CoV va hé théng mién dich tw nhién
clia vat chd co thé 1am sang té sw phat trién va sy
tén tai cha phan (rng viém trong phdi va hy vong
c6 thé lam gidm nguy co' viém phdi do CoV. Cho
dén nay, hiéu biét vé bénh hoc ctia nhiém CoV
van chwa day da. Tuy nhién, khi nghién cu dac
diém bénh hoc trong nhiém SARS-CoV va MERS-
CoV cho thdy, méat kiém soat dap trng mién dich
dan dén tén thwong nhu mé phdi, gidm chic
nang va coéng nang cta phdi [8]. Dau tién, dap
ng mién dich tw nhién xac dinh nhiém virus
thédng qua céac receptor nhan dang mau phan to
(pattern recognition receptors: PRRs) lién quan
dén mam bénh gdm toll-like receptor (TLR), RIG-
I-like receptor (RLR), NOD-like receptor (NLR), C-
type lectin-like receptors (CLmin) va cac receptor
phan t&r tw do trong bao twong (nhw cGAS, IFI16,
STING, DAL...). Khi virus xam nhap vao vat chu,
PRR ban dau nhan ra axit nucleic cta virus, thu
thap protein tin hiéu, kich hoat IRF3 va IRF7
trwée khi duwoc chuyén dich vao trong nhéan va
thac day tbng hop IFN type |; sau d6, kich hoat
con dwdng dan tin hiéu JAK-STAT, thac déy sw
biéu hién cta gen kich thich IFN (ISG) [9]. Bén
canh dé, IFN type | han ché sy phat tan cla virus,
diéu hoa dap (ng mién dich, thic ddy qua trinh
thwe bao khang nguyén virus. Mac du SARS-CoV
va cac CoV khac nhay cam véi IFN-a/b, nhirng
virus nay van la tac nhan gay bénh cao. Buoc
biét, protein N ciia SARS-CoV hoat ddéng nhuw mét
chét dbi khang protein tron thoat mién dich va dap
&ng interferon cla vat cha [10]. Trong khi d6, té
bao tua DCs (Dendritic cells) dong moét vai tro
quan trong trong ca dap ng mién dich tw nhién
va thich &rng. DCs dong vai tro |a cac té bao trinh
dién khang nguyén manh nhét trong co thé,
ching kich thich hiéu qud, hoat héa té& bao
lympho T va té bao lympho B, do d6 két hop mién
dich tw nhién va mién dich thich &ng [11].

Trong dép tng mién dich té bao, cac té bao T
bao gom té bao T CD4+ va cac té bao T CD8+,
dong mét vai trd quan trong chong virus bang
cach can bang trong viéc chién dau chéng lai
mam bénh va nguy co phat trién bénh tw mién
ho&c phan ng viém qua muc. Té bao T CD4+
thuc day san xuét khang thé d&c hiéu véi virus,
kich hoat cac té bao B phu thudc té bao T [12].
Tuy nhién, t& bao T CD8+ gay doc té bao co thé
tiéu diét t& bao bi nhidm virus. Cac té bao T CD8+
chiém khoang 80% tdng sb t& bao viém tham
nhap trong khoang k& phéi & bénh nhan nhiém
SARS-CoV; déng mét vai trd quan trong trong thai
tre CoV trong cac té bao bj nhiém virus va gay
ton thwong mién dich [13]. Cac nghién ctru chi ra
rang, sw thiéu hut cac té bao T CD8+ khong anh
hwéng va tri hoan sw nhan |én cla virus tai thoi
diém nhiém véi SARS-CoV [14]. Sv thiéu hut cac
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té bao T CD4+ c6 lién quan dén viéc gidm suw huy
dong té bao lympho dén phdi ciing nhw san xuét
khang thé trung hoa va cytokine, dan dén mot
viém phéi k& qua trung gian mién dich va lam
cham qua trinh thdi SARS-CoV khdi phdi. Thém
vao do, cac té bao T CD4 hd tro gidp san xuét
cac cytokine tién viém théng qua con dwong
truyén tin hiéu NF-kB [15]. Céac cytokine IL-17
tuyén dung té bao bach cau don nhan va bach
cau trung tinh dén vi tri viém; kich hoat cac dong
thac cytokine va chemokine khac, chéng han nhw
IL-1, IL-6, IL-8, IL-21, TNF-va MCP-1... [8].

2. CHAN POAN XET NGHIEM.

Trong hau hét cac trwéng hop nhiém CoV
théng thuwdng, bénh s‘é tw khoi, nén viéc chan
doan virus la khong can thiét. Tuy nhién, khi co
dich CoV nghlem trong, nhw nhiém MERS-CoV,
SARS-CoV va SARS-CoV-2, chan doan xét
nghiém virus la rat quan trong. Viéc xac dinh cac
ca bénh dwoc khang dinh bang xét nghiém virus
hoc sé hwdng dan cac bién phap can thiép y té
cong cong dé kiém soat dich bénh. Thém vao do,
viéc chan doan xét nghlem virus hoc giup cung
cap co s¢& di lieu cho viéc nghlen ctru truy tim
nguon gbc virus, sw tién héa cla virus, sy nhay
cam cula virus voi vat cha, ché tao sinh pham xét
nghiém va theo ddi dieu tri.

MAu bénh pham:

- Dung tam bdng dacron Iéy mau dich mi hong
(2 tam bong cho 2 bénh pham); sau do, cho vao
tube 3 ml ch&ra méi trvdng bao quan bénh pham.

- Co thé lay dich suc hong, dich hat ndi khi
quan, dich rtra phé quan va dom.

- Bénh phdm mau: lay 3-5 ml mau tinh mach,
cho vao tube c6 chéng déng EDTA, bdo quan &
nhiét dé 4°C.

- Bénh,phém dwoc bao quan, déng goi va van
chuyén dén phong xét nghiém theo quy dinh cta
WHO vaBo Y té.

- Dbi v&i bénh phdm chwa bét hoat, phai duwoc
x® ly trong td an toan sinh hoc cép Il (BSC-II). C6
thé str dung phwong phap bat hoat bang nhiét do
& diéu kién 60°C trong thdi gian 60 phut hodc
bang héa chét (nhw Trizole, AVL buffer) va G
trong thdi gian 10 phat. Bénh phdm da duwoc bat
hoat c6 thé xr ly trong phong an toan sinh hoc
céap Il (BSL-2) cho xét nghiém chan doan phan tt.
Cac loai bénh phdm sau khi xét nghiém phai
dwoc xtr ly theo quy dinh.

- Nhan vién l4y mau va x& ly bénh phadm phai
st dung céc trang thiét bj bdo ho ca nhan thich
hop (kinh bdo vé mat, khau trang y té, 4o choang
dai tay, gang tay, Gng). Néu mau dwoc thu thap
voi quy trinh tao khi dung, nhan vién phai deo
khdu trang bao vé (nhw N95), dwoc chirng nhan
NIOSH, FFP2 tiéu chuan EU hoac twong dwong.
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Ki thuat xét nghiém:

Hién nay, ki thuat realtime RT-PCR vé&i cac
cap mdi va probe dac hiéu cho SARS-QOV-Z la
cbng cu xét nghiém hiéu qua nhat chan doan
nhiém virus. Ngay 17/01/2020, WHO phéi hop véi
Vién virus hoc (Pai hoc Berlin Charite) da cong bd
quy trinh xét nghiém SARS-CoV-2 bang ki thuat
real-time RT-PCR. Ki thuat nay cé d nhay 3,8
copies/phan tng. Tiép theo, CDC Trung Qubc,
Hong Kong, Thai Lan, CDC Hoa Ky déu cong bd
quy trinh chan doan xét nghiém SARS-CoV-2
bang ki thuat real-time RT-PCR [16].

Ngoai ra, c6 thé st dung ki thuat giai trinh tw
gen thé hé méi (NGS: Next Generation
Sequencing). Day la ki thuat dau tién dwoc cac
nha khoa hoc Trung Quoc sir dung dé phat hién
SARS-CoV-2 va cung cap trinh tw gen day du cla
ching nay, giup cac phong xét nghiém co6 di liéu
thong tin thiét k& cac méi va probe cho ki thuat
real-time RT-PCR. Tuy nhién, ki thuat giai trinh tw
gen thé hé moi cho két qua mudn, lai doi hdi dau
tw trang thiét bi hién dai, dong bé va yéu cau co
chuyén gia nhiéu kinh nghiém phan tich két qua.

Nudi cdy COVID-19 hodc cac phan tich xét
nghiém trén virus séng phai dwoc thwe hién trong
phong an toan sinh hoc cép Ill (BSL-3) [17]. Hién
nay, co thé nudi cay phan lap SARS-CoV-2 trén
dc‘)nglté bao Vero-E6 hoac té bao bieu mod guc‘)’ng
h6é hap, phuc vu cho nghién ctru, phat trien cac
sinh pham chan doan, ché tao vaccine va xay
dwng md hinh gay bénh thwc nghiém, cho danh
giad thr nghiém tién 1am sang cac thudc khang
virus diéu tri nhiém COVID-19.
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