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Abstract: Hand, Foot, and Mouth disease (HFMD) is a highly contagious disease caused by
enteroviruses, common in Asia-Pacific countries, including Vietnam. Children are more
susceptible to infection, especially newborns and children under-5-year-old. HFMD may cause
severe symptoms like meningitis, myocarditis, and acute pulmonary edema leading to death if no
early detection or prompt treatment is carried out. Various research indicated the main causes of
HFMD were enteroviruses in the Picornaviridae family, particularly Coxsackievirus Al6
(CV-AL16) and Enterovirus 71 (EV-A71). Both factors cause the same early symptoms, but while
CV-Al6’s are mild and can be self-recuperated after 10-14 days, EV-A71’s are more dangerous
and can lead to neurological, cardiovascular, and respiratory complications, causing death or
permanent brain damage. Preventing EV-A71 infection is extremely necessary as it not only
decreases severe HFMD but also interferes with the complexity of epidemic situations in the
world. Therefore, a review of the virus life cycle and prevention strategies against EV-A71
is crucial and essential to provide an overview of the potential methods for vaccines and
medicines development or food supplement manufacturers which contributes to preventing
EV-AT71 infection.
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va chién lugc ngan chan

Tur Quang Long, Nguyen Thanh Tan, Tran Thién Thién,
V& Nguyén Hai Vy, Tran Vin Hiéu”

Truwong Dai hoc KNhoa hoc Ty nhién, Pai hoc Quéc gia Thanh phd Hé6 Chi Minh,
227 Nguyén Van Cie, Phirong 4, Quan 5, Ho Chi Minh, Viét Nam

Nhén ngay 05 thang 8 ndm 2021
Chinh stra ngay 05 thang 9 nam 2021; Chap nhan dang ngay 13 thang 10 ndm 2021

Tém tit: Bénh Tay Chan Miéng (TCM) 1a bénh truyén nhidm giy ra boi virus, phd bién trong khu
vuc Chau A-Thai Binh Duong, trong d6 ¢6 Viét Nam. béi tuong chu yéu cua bénh la tré em dudi
10 tudi, va dic biét nghiém trong ddi voi tré so sinh va tré em dudi nam tudi. Bénh c6 thé giy
nhiéu bién chimg nguy hiém nhu viém mang ndo, viém co tim, va viém phdi. Néu khong duogc
phat hién va xtr tri kip thoi thi nguy co tir vong s& rat cao va nhanh chong. Nhiéu nghién ctru da chi
ra nguyén nhan ctia bénh TCM la do cac virus duong rudt thuéc ho Picornaviridae, thuong la boi
loai Enterovirus A & nguoi, phd bién nhat 1a Coxsackievirus A16 (CV-A16) va Enterovirus
71 (EV-AT71). Tuy nhién, CV-A16 thuong giy ra cic triéu chimg bénh TCM nhe, it bién ching.
Trong khi d6, EV-A71 dugc biét dén 1a gay ra mot loat cac tac dong tir nhidm trang khong co triéu
chimg, bénh TCM nhe dén rit ning véi cac bién chimg hé thin kinh trung wong nghiém trong, suy
tim, phu phdi, c6 thé din dén tir vong, va nhirng thwong tat vinh vién & tré nhé. Do tinh nghiém
trong cua bénh TCM gay ra boi EV-A71, viéc ngan chan sy xam nhiém cua EV-A71 khong chi 1a
cach dé phong ngira bénh TCM ma con 1a bién phép tdi wu ngin chin sy phic tap cta dich bénh
trén thé gidi. Chinh vi vay, bai tong quan cac thong tin vé con dudng x4m nhiém cua EV-AT71, va
cac chién lugc dé ngan chan qua trinh nay 1a vo cung can thiét; tir 46 cung cap mot cai nhin dy du
vé cac phuong phap tiém ning trong viéc phét trién vaccine, thudc hodc cac thuc pham chirc ning
¢6 kha niang phong chong sy xdm nhidm ctia EV-AT71.

Tw khoa: Bénh Tay Chan Miéng, Enterovirus 71, con duong xam nhiém EV-A71, chién lugc ngan

chan EV-A71.

1. Mé dau
1.1. Enterovirus 71 (EV-AT71)

Enterovirus 71 (EV-AT71), mdt trong nhiing
tac nhan gy nén nhiing bién chimg nguy hiém
cia bénh Tay Chan Miéng (TCM), dugc phan
lap lan dau tién vao nam 1996 tai California, My,
va n6 da nhanh chong lay lan ra khip noi trén thé
gioi. Enterovirus 71 (EV-A71) thudc ho
Picornaviridae, chi Enterovirus, loai Enterovirus
A. Céc kiéu gen ¢ nguoi bao gdm bon loai A, B,
C, D, va dugc chia nhé thanh 11 phan nhém phu
dua trén sy khac biét trong viung gen vp 1, riéng
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kiéu gen D dugc phan loai bao gdm cac chung
EV-A71 tai t6 hop kép véi CV-Al6 [1-3]. Kleu
gen A chi ¢6 duy nhat mot chung nguyén mau
(BrCr), trong khi kiéu gen B va C ¢6 nam kiéu
gen phu, bao gdbm B1 dén B5 va twong tng Cl1
dén C5 [4, 5].

Vé cu tric, hat virus EV-AT71 ¢6 duong kinh
20-30 nm, khong c6 mang bao boc, cau tao tu
bdn loai protein chinh 1a VP1 dén VP4. Bén loai
protein trén tao nén modt protomer, va nam
protomer s€ tao nén mot pentamer, 12 pentamer
Kkét hop v6i bo gen tao thanh cAu tric hoan chinh
ctia virus (Hinh 1 A, B). Tai tiéu phan VP1 c6 mot
ranh 10m goi la canyon, day la noi chtra cac vi tri
lién két cua virus voi thu thé & ngudi dé bat dau
quéa trinh xam nhiém [4]. V& bd gen, EV-A71
chua sgi RNA don (+) voi kich thuée khoang
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7,5 kb, gém ba vung gen chinh 1a P1, P2, P3, va
hai viing gen khong duoc dich ma (UTR) nam ¢
hai diu 5> va 3’. Ving Pl mi héa bén loai
protein tao vo virus, vung P2 téng hop cac

Vung 5’UTR chua vi tri tiép nhan ribosome ndi
bao (IRES), cho phép protein virus dugc dich ma
trong ving doc lap voi mii va lién két cong hoa
tri voi VPg (hay protein virus 3 B), va vung 3’

enzyme hd tro xir Iy cac protein cdu trac, ving  (UTR) bao gdm dudi poly-A (Hinh 1 C).

P3 tong hop enzyme sao chép RNA (RdRP).
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Hinh 1 (A). Cau trac 16p vo virus; (B) Cau triic mot mit ciia virus gdm 3 tiéu phan VP1 (xanh duong),
VP2 (xanh 1a), VP3 (d6); (C) RNA cua EV-AT71 [6].

1.2. Cdc thu thé cho EV-A71 kich hoat qud nhom, bao gdm thu thé x4m nhiém, dién hinh Ia
trinh xdm nhiém human scavenger receptor B2 (SCARB2),
human P-selectin glycoprotein ligand 1 (PSGL-1),
va cac thy thé ho tro lién két nhu annexin A2
(Anx2), heparan sulfate (HS), sialylated glycan,
nucleolin, vimentin, proteiglycan, fibronectin,...

Viée tiép xuc clia virus voi cac thu thé trén
té bao ngudi 1a qua trinh mau chét cho sy xam
nhiém. Nhiéu loai thu thé cta virus trén té bao
nguoi da dugc nghién ctru va phan thanh hai

EV71 . 7 o
= Y ( evie %7 A
%? K : (S R1
hSCARB2 PSGL1 Heparan Annexin Il Syalylated
~ sulfate glycans
~ | ? ”,7 -
N - I 3 =
- i P e
: i &"
pH thap
—— _ Dich ma
Coive > VialRNA—> o, chép RNA

Hinh 2. Céc thu thé chinh trong viéc bam dinh va xam nhédp vao té bao chi ctia virus [6].

gdm 478 amino acid, giif vai trd quan trong trong
qua trinh xam nhiém cua EV-A71 [7]. Cau tric
gom ba vung (domain), I, Il, va III; trong d6 hai

i) Thy thé xAm nhiém
SCARB2 la mét protein xuyén mang kép loai
II1, ¢6 khoi lugng phan tir khoang 55 kDa va bao
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domain I va II déu gop phan hinh thanh cau tric
va mot kénh lipid xuyén qua thy thé. Domain 1l
nhé hon v6i mot cum ba vong xodn (a4, a5, va o7)
che mét dau cua kénh lipid, duoc biét dén nhu
ving gin v6i EV-AT71 [8]. SCARB2 tham gia
vao qua trinh van chuyén qua mang, chic ning
chinh 13 van chuyén B-glucocerebrosidase tir ludi
ndi chat (ER) dén lysosome, nhu vy phan 16n
thu thé SCARB2 hién dién trén mang lysosome,
va c6 mot ty 1¢ nho thy thé dwoc van chuyen giita
cic endosome/lysosome va mang té bao, noi
chung hoat déng nhu thu thé  cho
EV-A71 va ca CV-Al6 (Hinh 2) [9]. Virus khi
gin dugc voi thu thé SCARB2, s& xam nhép
théng qua trung gian clathrin vao céac tdi
endosome/lysosome. Tai day su thay ddi ciu triic
thu thé khi pH méi truong thay doi giy ra cac
kich thich 1én 16p vo virus va kich hoat qua trinh
coi 16p vo, giai phong vat chét di truyén, bat dau
qua trinh xAm nhiém [8]. SCARB2 hién dién trén
nhiéu loai t& bao va md khac nhau & nguoi dic
biét 1a té bao than kinh trong hé than kinh trung
uong. Do d6 SCARB2 con duge cho 1a trung
gian din dén cac bién chung than kinh nghiém
trong cua bénh TCM gdy ra boi EV-AT1 [10]. Vi
véy, day 1a thu thé can dugc quan tam khi phat
trién cac chién luoc ngin chian sy lay nhiém
cua virus.

P-selectin glycoprotein ligand-1 (PSGL-1) la
mot protein mang té bao bach cau sialomucin,
dong vai tro quan trong trong viéc bam va di
chuyén ctia bach cau trén thanh mach dén cac vi
tri viém do nhiém trung [11]. Nishimura va cong
su da chiing minh PSGL-1 la mdt trong nhiing
thu thé xdm nhiém quan trong cua EV-A71
(Hinh 2) [12, 13]. Tuy nhién khac véi SCARB2,
PSGL-1 khéng phai 1a thu thé chung cho tit ca
cac chung EV-A71, va hiéu qua lay nhiém qua
trung gian PSGL-1 thap hon nhiéu so véi trung
gian SCARB2. Tuy vay, PSGL-1 thuc diy su
nhéan Ién cua EV-A71 va muc do nghiém trong
cla CAc triéu chung ¢ giai doan som [14]. NOi
cach khac, PSGL-1 c6 thé ting cuong su lay
nhiém EV-A71, nhung khong déng mot vai tro
quan trong trong bénh sinh cua EV-A71,;

i) Cac thu thé lién két

Annexin 1l (Anx2) dugc tao thanh tir 16i
xodn o lién két cac ion canxi, cho phép ching

tuong tac voi mang phospholipid [15]. Yang va
cac cong sy [16] dd ching minh Anx2 trén bé
mit té bao c6 thé lién két v6i tiéu phan VPI trén
16p vo virus (Hinh 2), va tuong tac cua né kha
phd bién ddi vé6i cac chung EV-A71 phan lap
lam sang. Anx2 c6 thé gia ting muc d6 xam
nhidm cta virus. Tuy nhién nd khong phai thu thé
chinh cho EV-A71 ma chi dong vai tro thu thé bam
dinh h trg cho viéc xam nhiém [16].

Heparan sulfate (HS) la mot
glycosaminoaglycan dugc sulfate hoa, hién dién
trong chit nén ngoai bao, va mang té bao [17].
Tan va cong sy da ching minh EV-A71 ¢6 kha
ning lién két voi cac t& bao RD thdng qua cac
tuong tac tinh dién trén be mét [18]. Méc du vay
khong c6 ghi nhan nao vé kha ning xdm nhiém
ciia EV-A71 thong qua HS; do d6 HS duogc biét
dén nhu mot trong céac thu thé bam dinh hd tro
virus trong qua trinh xdm nhiém (Hinh 2).

Sialic acid (SA) con dugc goi la neuraminic
acid, thuong duoc lién Kkét voi galactose hoac cac
tiéu phan dudng khac trén bé mat té bao véi chirc
nang nhu mdt ang-ten clia cac khang nguyén
nhoém mau, khdi u hodc cac thu thé xam nhiém
cua virus [19]. Yang va cong sy dd cong nhan
rang EV-A71 c6 thé st dung glycan lién két SA
trén té bao biéu mod rudt nhu mot thy thé [20].
Viéc loai bo SA trén bé mit té bao lam giam kha
nang gan cua virus 1én cac té bao RD [21]. Nhu
vay, cling giébng nhu HS, SA trén bé mit té bao
1a thu thé lién két hd trg cho viée xAm nhiém cua
EV-AT71 (Hinh 2).

Ngoai nhing thy thé trén, vin con nhiéu thy
thé khac gop vai trd hd tro trong qué trinh xam
nhiém cua virus nhu nucleolin, vimentin,
proteiglycan, fibronectin,... nhung twong tac cta
chung véi EV-A71 van can duoc lam rd.

2. Con dudng xAm nhiém ciia EV-A71
2.1. Xam nhdp phu thudc clathrin va caveolin

Leong va cac cong su [22] da ching minh sy
tham gia cua clathrin 1a thiét yéu cho qua trinh
x&m nhiém ctia EV-A71. Lin va cac cong su [23]
cling chi ra sy xAm nhiém ctia EV-A71 giam déng
ké trén cac dong té bao 3T3-SCARB2 duoc xir ly
qua véi cac hop chit tic ché clathrin. Tir do, vai tro
ctia SCARB2 duoc xac nhan nhur mot thy thé gidp
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EV-A71 xam nhap vao té bao cha phu thudc
clathrin [23]. Trong d6 su tuong tac gitra virus va
SCARB?2 la budc khai su cho toan by qua trinh.
Sau d6, phirc hop thu thé-virus duoc nhim muc
tieu dén cac hoc phu clathrin (clathrin coated
cockpits/CCPs), hinh thanh cac tGi phu clathrin
(clathrin coated vesicles/CCVs), tao ra cac tai
ndi bao, va ndi bao hoa cac phan tir trong tai bao
gdm ca virus (Hinh 3 A).

Tuy nhién, sy xam nhiém va nhan 1én cia
EV-AT71 ciing dugc nhan thiy & cac dong té bao
NIH3T3 khong duoc chuyén gen SCARB2. Do
d6, mot sb thu thé t& bao khac co thé hoat dong
nhu thy thé xam nhiém cho EV-A71, mic du véi
d6 dic hiéu rat thap [23]. Mot trong sb do 1a
PSGL-1. Lin va cac cong su [24] da chung minh
té¢ bao L929 tir chudt biéu hién PSGL-1 ciia
ngudi co thé bi ching EV-A71/E59 xam nhiém.
Cac nghién ctru chi ra PSGL-1 Iam trung gian cho
quéa trinh xAm nhiém phuy thudc vao caveolin. Khi
bam vao bé mat mang nho PSGL-1, cac hat virus
s& khuéch tan cho t6i khi mic ket & cac hbc
caveolae, va bit dau qua trinh phosphoryl héa
tyrosine, hinh thanh dudi actin va lién két
dynamin dé xam nhiém vao té bao [25] (Hinh 3 B).
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Qua trinh nay xay ra dong bd véi su xam nhéap
phu thudce clathrin ctia EV-AT71 trong cac té bao
RD. Do d6, co ché xam nhap EV-A71 va kich
hoat nhiéu con duong dugc xac dinh boi sy biéu
hién cua thu thé t& bao chu. Tuy vay, con dudng
xam nhap cua EV-A71 thong qua hai loai thy thé
SCARB?2 va PSGL-1 d3 duoc tim hiéu va 1a con
dudng chinh cuda virus & thoi diém hién tai. Su so
sdnh mirc do quan trong cua hai loai thu thé nay
dad duoc thyc hién bdi nghién chu cua
Yamayoshi va cac cong su [26]. SCARB2 va
PSGL-1 lién két véi EV-AT1 tai cac vi tri khac
nhau trén vo virus va ai luc tuong tac cia chung
la khac nhau. Mac du quan sat dugc PSGL-1 ¢6
4i luc manh hon d6i voi mot sé chung EV-AT71,
n6 lai khong phai 1a thy thé chung cho tit ca cac
chung, va PSGL-1 khong kich hoat qua trinh céi
16p v6 virus, do d6 qua trinh khéi sy xdm nhiém
boéi PSGL-1 van chua dugc 1am r6 [26]. Tom lai,
mac du PSGL-1 c6 kha nang gilp virus xam
nhdp vao té bao chu, no lai khong hd trg virus
coi 16p vo dé giai phong RNA nhu SCARB2.
Chinh vi vay, SCARB2 mdi chinh 1a thu thé muc
tiéu quan trong cho qua trinh xdm nhiém cia
EV-AT7L.

Tk b

(8) DASI pivimg vl Cn ke who 1 s i

Hinh 3 (A). Xdm nhap phu thudc clathrin: mot hé cac protein adaptor va clathrin lién két v6i thu thé gan véi
virus tao ra mét mé dun co hoc dé kéo virus vao trong té bao. Cac hd phu clathrin phén tach khoi mang nho
dynamin. L6p vo clathrin va adaptin tach khoi cac tai phii clathrin tao thanh cac tai tran dung hop véi endosome
va giai phong virus [27 28]. (B) Xam nhdp phu thuge caveolin: khi virus lién két voi cac thu thé trén cic mang
lipid giau caveolin va cavin-1, sy nay ch01 clia cac ti caveolae dugc diéu hoa boi cic enzyme kinase va
phosphatase. Cac tii nay dugc phan cit boi dynamin va dua virus vao trong céac tui endosome [29, 30].
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2.2. Qua trinh coi lop vo va gidi phong RNA
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Hinh 4. Sy thay di cau triic ciia thy thé SCARB2 (domain I1I) khi pH méi truong thay dbi tir trung tinh (pH 7.5)
sang acid (pH 4.8): ving xo0an a5 va a7 co6 su thay doi vé cau trac giy ra sy dong-m¢ cta kénh lipid [8].

Sau khi duoc ndi bao vao cac tui
endosome/lysosome, EV-A71 bit diu qua trinh
xam nhiém bang viéc thao 16p vo capsid dé giai
phong RNA vao té bao chét, qua trinh nay c6
lién quan dén su acid héa bén trong cac tai
endosome [23]. Khi pH mdi truong giam, thy thé
SCARB2 di dugc chimg minh 13 ¢6 sy thay ddi
vé ciu trac ba bé xodn (a4, 05 va a7) & domain
Il (Hinh 4). EV-A71 doc lap khong tu trai qua
qua trinh thay ddi ciu trac & méi truong acid,
chinh sy thay ddi ciu trac phu thudc pH cia thy
thé gay kich thich 1én 16p vo capsid cua virus, tir
d6 kich hoat qua trinh céi 16p vé va xam nhiém
[8]. Yamayoshi va Koike [31]; Zhao va céac cong
su [32] da chi ra rang pH 5,5 1 diém ma & d6
vung lién két giira thu thé va EV-A71 thé hién
tinh linh hoat dang ké, & pH cao hon viing nay s&
6n dinh hon. Sy thay di trong trang thai proton
clia cac goc duong lam thay doi cac tuong tac ky
nudc, hinh thanh cac lién két hydro méi va tuong
tac tinh dién bd sung moi gilta cac x04n a5, o4,
va a7 nham thyc hién viéc dong mo kénh lipid
(Hinh 4 E, F). Trong diéu kién pH acid, viéc
chuyén kénh lipid cia SCARB2 tir dang déng
sang dang m& cho phép SCARB2 kich thich giai
phong nhan t thi nam bén trong cac rinh canyon
cua virus. Sau do, hat EV-A71 gidn no va trai

qua mdt loat cac thay dbi vé cdu tric dé coi bo
16p vo: dau N ctia VP1 va VP4 chuyén tir trong
ra ngoai, dan dén sy hinh thanh mot kénh trong
mang ma qua d6 RNA cia virus dugc vén
chuyén va giai phong vao té bao chit
(Hinh 5) [8].

2.3. Dich ma va xu ly cac protein virus

Enterovirus A71 thudc nhom virus chira vat
chat di truyén 1a RNA mach don (+) chiéu dai
khoang 7,5 kb. Trinh tuy nucleotide hoan chinh
cta ching EV-A71 BrCr da dugc xac dinh [5].
Khung doc mé don (ORF) cua EV-A71 dugc
bao boc boi 5’'UTR va 3'UTR, theo sau la duoi
poly (A), dau 5’ ciia bd gen duoc lién két cong
hoa tri v&i protein VPg cta virus (Hinh 1 C).
ORF dugc chia thanh ba ving. P1 mi héa bbn
protein ciu triic 16p vo. P2 va P3 mi héa bay
protein phi cdu trac, ddm nhiém nhiéu chirc ning
quan trong nhu xt ly protein sau dich ma, tao
phirc hop sao chép RNA va tham gia vao nhiéu
con dudng té bao khac nhau, can thiét cho su
nhan 1én cua virus (Bang 1). Cac chirc nang cua
11 protein EV-A71 riéng 1€ nay dugc cho la
gidbng voi chic nang dugc xac dinh déi voi
poliovirus va céac loai non-polio enterovirus khac
[33, 34].
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Hinh 5. Minh hoa v& qu4 trinh xdm nhidm cta EV-A71 qua trung gian thy thé SCARB2 duéi sy anh huong
cua pH. (A) phirc hop EV-A71-SCARB2. (B) EV-AT1 Xam nhiém thong qua SCARB2. (C) SCARB2 thay d6i
cAu trac va mé kénh lipid & pH thép (<5,5). (D, E) Nhan t6 thi bi loai bo khoi capsid cua virus thdng qua kénh

lipid cia SCARB2, EV-A71 trai qua cac thay d6i vé cau triic dé coi 16p vo. (F) EV-A71 phan ly khoi SCARB2
va tao thanh mot kénh trong mang dé giai phong RNA ciia n bang cach st dung dau N ctia VP1 va VP4 [8].

S. R. Thompson, P. Sarnow [35] da ching
minh sy dich md cia EV-A71 c6 phu thudc
IRES, vi tri x&m nhdp vao bén trong cua
ribosome nim trong 5'UTR, 1a mdt ph?m tr RNA
cho phép bit dau dich ma theo cach doc 1ap voi
mii [35]. Trong quéa trinh xAm nhiém, EV-A71
biéu hién cac protease 2Apro va 3Cpro, phan cat
yéu t6 khoi ddu dich ma elF4G cua sinh vat nhan
chudn va dudi poly(A)-binding protein. Viéc nay
hd trg virus ngimg bd may dich mi cia té bao
chu, cac san phdm phan cét cua elF4G lién két
ddc biét véi mién V trén IRES cua EV-AT71, thic
day sy hinh thanh cua phtc hop tién khoi dau
dich ma 43S [36]. Qua trinh dich ma cua
EV-AT71 da dugc ching minh 1a can su tham gia
cua protein lién ket RNA (RBP) tir té bao chuy,
duoc goi 1a cac yeu t6 tac dong chuyen doi dic
hiéu (ITAFs). Hau hét cac ITAFs 1a cac protein
tir nhan dugc phan b lai trong té bao chét khi té
bao nhiém virus hodc khi té bao bi stress [37].

Cac protein nay dong vai tro nhu cac chaperone
cua IRES, lién két véi RNA trén nhleu mién va
6n dinh toan bo IRES trong mot ciu trac phi hop
dé lién két cac yéu t6 dich ma va tiéu don vi
ribosome [38]. M6t s6 ITAFs phd bién bao gdbm
ribonucleoprotein hat nhan khong dong nhét Al
(hnRNP A1) [39], polypyrimidine protein lién
két duong 1 (PTBI) [40], protein lién két 68-kDa
Src trong nguyén phan (Sam68),... Cac nghién
ctru dd xac nhan rang hau hét ITAFs co thé ting
cuong hoat ddng IRES cuia virus; tuy nhién, mét )
ITAFs c6 thé ngin chan dich mi qua trung gian
IRES. Su khoi dau dich md ciia phan tir IRES
khong phu thudc vao mii & S'UTR cta bd gen
EV-A71 bit ddu cho qua trinh téng hop
polyprotein EV-A71, dong thoi ngimg quéa trinh
dich mi ctia t& bao chu [35]. Sau d6, cac polyprotein
nay dugc xur ly bdi cac protease virus 2Apro va
3Cpro thanh cac protein capsid cdu trac va cac
protein chirc nang.
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Bang 1 Cac loai protein phi cau triic ctia EV-A71 [41, 42]

Protein Churc nang
Git vai trd quan trong trong qué trinh nhan 1én cta virus, xir 1y polyprotein, chét t& bao theo
2A chuong trinh (apoptosis), qua trinh sinh bénh va cac qua trinh khéc.
HO tro dio thoat mién dich, phan cat protein NLRP3 ngan chin qua trinh viém.
B Gay su thay déi mang, tao cac kénh van chuyén ion trong cac té bao bi nhiém bénh.
2B C,Z Thay d6i tinh thAm cta mang sinh chit 1am x4o tron can bang ndi méi ciia phirc hop Golgi, ting
su nhén 1én cua virus, gay ly giai té bao.
Tham gia vao qué trinh sap xép lai cac protein mang té bao chi va hinh thanh phtrc hop sao chép
2C cua virus. Pam bao su nhan 1é€n hi¢u qua cia EV-AT71.
Pao thoat mién dich bam sinh: rc ché kich hoat IKKp, do d6 ngin chin kich hoat NF-«B.
3A Uc ché su bai tiét protein ciia té bao.
Tao didu kién thuén loi cho su sao chép RNA cua virus.
Neo phirc hop sao chép vao cac ngan tii mang do virus gay ra.
3AB | Kich thich hoat dong protease ciia 3CD, va c¢6 thé dong vai tro nhu mét moé neo cho polymerase
3D trong céac phirc hgp sao chép RNA.
3B VPg d duoc chimg minh 13 tuong tic v6i polymerase 3D poliovirus. Lam mdi cho qua trinh sao
chép RNA.
3CD | Thé hién hoat tinh ciia protease nhung khong c6 hoat tinh polymerase.
Phan cit polyprotein tién than trong qua trinh nhan 1én cua virus.
3C Chira mot yéu t6 quyét dinh doc lyc méi lién quan dén sy 1ay nhiém EV-A71.
Gitp dao thoat mién dich va diéu chinh qua trinh chét té bao theo chuong trinh.
RNA polymerase 3D ciia virus 1a mdt trong nhiing thanh phan chinh cta phirc hop sao chép RNA
3D cua virus.
3Dpol ciing c6 thé gop phan lan tranh kha ning mién dich bam sinh. 3Dpol lam giam tin hiéu
IFN-y kém theo giam biéu hién STATI.

2.4. Qua trinh sao chép RNA va gidai phong cdc
hat virus

2.4.1. Tao tui mang

Do ban chiat EV-A71 1a RNA virus soi (+),
gibng voi cac virus RNA soi (+) khac,
EV-AT1 trai qua qua trinh sao chép RNA trong
cac thi mang cla cac té bao bi nhiém [43].
EV-A71 sau khi xdm nhiém vao té bao, trai qua
qua trinh dich ma va xir ly cac polyprotein thanh
cac protein chiic ning, cic protein nay hinh
thanh cac ngin chira té bao chit va RNA virus
(Hinh 6). Nhitng ngén nay c6 thé mang nhiéu
ngudn gdc khac nhau, bao gdm ludi noi chét, bo
méay Golgi, ty thé, hodc tir endolysosome [44].
M6t s& quan sat cho thdy sy tap trung cla cac thi
mang va phuc hgp sao chép RNA-mang hién
dién khi t€ bao nhiém mot s6 loai virus dién hinh

la poliovirus [45]. Dy kién, twong ty nhu cac
picornavirus khac, EV-A71 sé sir dung cac co
ché twong tu dé sao chép RNA bd gen cua no.
Mot con duong khac trong qué trinh sao chép
cua EV-A71 la su tu thuc bao (autophagy). Khi
bi nhiém EV-A71, cac tii dang thuc bao
(autophagosome-like vesicle) va tui thuc bao
(autophagosome) dugc tich lity trong t& bao chit,
dugc bao quanh boi cac protein LC3 va VP1
[46]. Nguoi ta van chua hiéu rd nhimg con
dudng truyén tin hiéu nao tham gia vao qua trinh
nay, ciing nhu co ché ma piconavirus tao ra cac
bong mang va cach diéu huéng phic hop sao
chép RNA ctia ching dén cdc mang ndi bao nay.
Hon nita, cac thanh phan té bao tham gia vao qué
trinh nay van con chua duoc xac dinh 1 rang.
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2.4.2. Sao chép RNA ¢ EV-A71

2.4.2.1. Sao chép phu thudc enzyme ctia virus

Qua trinh sao chép RNA cua EV-A71 dugc
thuc hién nho enzyme RNA polymerase phu
thuoc khuén mau la RNA (RdRP), hay 3D
polymerase. Enzyme ndy nam & dau N cua chudi
polyprotein, 1a polypeptide 15i xuc tac tong hop
chudi RNA tir ca khuon mau sgi am va soi
duong [47]. Poliovirus 3D polymerase bat dau
tong hop chudi RNA bang cach kéo dai mot doan
mdi protein, VPg (3B). VPg la mét protein véi
20 dén 22 amino acid, duoc lién két cong hoa tri
v6i ddu 5’ cia RNA picornavirus. 3Dpol sir dung
UTP va Tyr3 duoc bao ton cua VPg dé gin
nhom uridylyl vao VPg, tao thanh VPg-pUpU
[48, 49]. RNA virus sgi (+) dugc sao chép boi
3Dpol va mdi VPg-pUpU, dé tao ra RNA soi (-),
sau do6 sé dugc su dung lam khuon dé nhan ban
cac RNA virus sgi (+) (Hinh 6).

Qué trinh bd sung nhém uridylyl vao VPg
cua picornavirus dugc xtic tac bdi polymerase
3D va 3CD (Bang 1), xay ra theo co ché phu
thudc vao khuon mau dé chuyén mot hoic hai
gbc uridylate thanh VPg [50]. Khuén mau ty
nhién duoc s dung 1a mot cAu tric than vong
(stem-loop) nhod con goi 1 yéu td sao chép tac
dong cis hay CRE [51]. CRE hién dién trong
vung ma hoa 2C cua cac loai enterovirus &
ngudi, bao gdm ca EV-A71 [52]. Mot sé nghién
ctru dang ¢ ging xac minh sy tong hop ca soi
(+) va soi () can khudn c6 ngudn gbc CRE [53].
Hon thé nita, mic di CRE rét can thiét cho sy nhan
1én cua picornavirus, trinh tw CRE chinh xé4c cua
EV-A71 vin chua duoc x4c dinh bing thuc
nghiém ma chi duoc du doan tuong dong véi cac
enterovirus khac.

2.4.2.2. Sao chép phu thudc enzyme té bao chu

Trong qué trinh sao chép RNA virus,
EV-A71 cling c6 mot s6 co ché loi dung cac
protein cua té bao chii dé thuc ddy sy nhan lén
ctia chinh n6. Mot trong s cac protein 1a hnRNP
K, mét protein li€n két voi RNA. Lin va cong su
da xac dinh hnRNP K la mét trong nhiing protein
can thiét cho su sao chép cua EV-A71. hnRNP K
lién két véi EV-A71 & ving 5'UTR. Sy thiéu hut
hnRNP K trong cac té bao bi knockdown lam
giam qua trinh téng hop ca soi RNA cua

EV-AT71 [54]. Protein RTN3 la mdt protein néi
bao tham gia vao qua trinh van chuyen mang, on
dinh cdu trac cuia mang ludi ndi chit va bai tiét
protein. Tang va cong sy dd chimg minh RTN3
c6 thé lién két véi phuc hop sao chép, thong qua
tuong tac tryc tiép véi protein EV-A71 2C, va c6
vai trd trong viéc diéu chinh sy sao chép cia
EV-A71 [55]. Cac protein cua té bao chu dong
mot vai trd quan trong trong qua trinh sao chép
cua EV-A71. Tuy nhién, cach thuc ma ching
hoat dong cung voi su xam nhiém ctia EV-A71
can dugc nghién ctu sdu hon, tir do tim ra loai
protein nao giit vai trd quyét dinh dbi voi sy sao
chép cia EV-A71 va & miic d¢ nao chung la
nguyén nhan bénh sinh cia EV-AT71.

2.5. Pong goi RNA va gidi phong cac hat virus

C6 nhibu goi y cho ring EV-A71 trai qua
qua trinh dong goi va giai phong twong dong voi
poliovirus. Sau qué trinh sao chép va dich ma,
cac hat virus s& dugc lip rap trong té bao chat.
Trude hét, mot protomer 5S duoc lap rép tir cac
protein VP1, VP3 va VPO (tién than cua VP4
va VP2). Sau d6, cic chat phan ung tu lap rap
thanh cac pentamer 14S, dugc dong goi thém
thanh capsid réng 80S. RNA méi tong hop duoc
dong goi vao caspid rong, tao ra cic hat tién
virus 1508, sau d6 VPO duoc phén cit thanh VP2
va VP4, cac hat virus cudi ciing phat trién thanh
virus lay nhiém [56].

Su chét va ly giai cAu trac té bao 1a su kién
thiét yéu dbi voi su giai phong cua cac hat virus
maéi. Nho vao sy da dang va linh hoat cua cac
loai enzyme ma EV-A71 c6 thé giy ra chét té
bao theo chuong trinh phu thudc hodc khdng phu
thudc caspase, tuong ung la con duong st dung
2Apro hodc 3Cpro. Su biéu hién ciia 2Apro kich
hoat su phan cét eIF4GI, tir d6 gy ra chét té bao
mot cach nhanh chéong va khong phu thudc
capase [57]. Trong khi, 3Cpro gy ra chét té bao
theo chuong trinh phy thudc caspase [58]. Ngoal
ra, cac hat virus chua phat trién ciing co thé duoc
giai phong nho cac thi giong vai thi thyc bao ma
khong lam chét hodc ly giai cdu trac té bao
(Hinh 6). Tuy nhién, co ché chi tiét cua qua trinh
nay phan 16n van chua duoc biét rd [59].
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Hinh 6. So dd tom tit chu trinh xdm nhidm ctia EV-A71: sau khi gin véi thu thé té bao dac hiéu, EV-A71 xam
nhap vao té bao chu, coi 16p vo, va giai phong RNA. Chudi polyprotein cua virus dugc dich md va phan cét tao
cac protein cAu tric va chirc nang. Cac protein cu triic dugc ldp rap tao 16p vo capsid rdng. Cac protein chirc
ning hd tro qua trinh tao tii mang sao chép RNA, dong goi RNA va giai phong cac hat virus méi [60].

3. Céc chién lwge ngin chin sy xAm nhiém
cia EV-A71

Tir cac thong tin trén, nhidu nghién ctru da
duoc thuc hién nhim muc tiéu vao cac giai doan
khac nhau trong chu trinh séng ctia virus nham e
ché va ngan chin sy phat trién ctia n6 [60].

3.1. Ngan chan sy bam cua virus voi thu thé té bao

3.1.1. Chién lugc sir dung thu thé lién két
véi EV-AT71

Tuong tac cia virus véi thu thé vat chu la
su kién dau tién trong qua trinh xAm nhiém cua
virus, do d6 cac chit trc ché ngan chan qué trinh
nay co thé hoat dong nhu mét li€u phap diéu tri
va phong ngira tiém ning. Viéc sir dung chinh
cic dang hoa tan cua thy thé lién két véi
EV-A71 nhu mot phan tr e ché sy bam coa
virus 14 mot giai phap tw nhién mang nhiéu trién
vong. Céc loai thu thé nhu SCARB2 hoa tan,
PSGL-1, sialic acid, va heparan sulfate da dugc
ching minh 14 ¢6 tac dung tc ché chdng lai sy
lay nhiém EV-AT71 in vitro [7, 20, 26, 61]. Trong
d6, SCARB2 mang nhiéu tiém ning hon vi la
thu thé chung cho tat ca cac chung EV-A71 va
ké ca CV-Al6 [7]. Nhing nghién ctru chuyén
sdu vé cau trac virus lién két véi thy thé nay da
duogc tim hiéu ro rang, va SCARB2 da duoc
dong héa thanh cong trén hé thong biéu hién &

Escherichia coli cung v4i kha nang badm 1én
virus da duoc danh gia v6i hidu qua cao, diéu
nay cung cap nén tang cho cac thi nghiém tmg
dung 1am sang ciing nhu c6 tiém ning cong
nghiép hoa dé san xuat thudc hay thuc pham
chirc nang [56, 57]. Quan trong hon, viéc rng
dung thu thé tai t6 hop c6 ban chat 13 protein ¢
thé dam bao do an toan dbi véi co thé ngudi.
Mic di can thém nhiéu nghién ctru chuyén sau
ciing nhu két hop thir nghiém 1am sang, chién
luge st dung thy thé SCARB2 tal t6 hop trong
viée cau triic nén cac bay virus van mang tiém
nang va trién vong to 16n trong cong cudc phong
chéng EV-AT71.

3.1.2. Chién lugc str dung cac hop chat khac

Cho dén hién tai, bén canh cac thu thé lién
két, nhiéu hop chat ngan chin sy bam cua virus
1én bé mat té bao da va dang duoc nghién ctru.
Mot trong sd d6 1a suramin duoc sulfate hoa
cao, NF449, va Kappa carrageenan tur rong bién
€O hoat tinh khang virus thong qua viéc nhim
muc tiéu vao sy gin két va xdm nhdp cua
EV-A71 [62, 63]. Lactoferrin tr bo, va
lactoferrin tir ngudi dugc tim thay co kha ning
trc ché sy x4m nhiém ctia EV-A71 trong cac té
bao RD trong giai doan dau cia qua trinh lay
nhiém, mic du co ché van chua duge lam rd
[64]. Tai Viét Nam, nghién ctru nhim vao
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khang thé IgY-san xuét tir long do trimg ga co
kha nang trung hoa dang ké lugng EV-AT71 in
vitro véi hiéu gia trung hoa dat gia tri 1/16 [65].

3.2. Ngan chan qua trinh xam nhdp va coi lop
VO virus

EV-A71 c6 thé xdm nhap qua hai con
duong la clathrin va caveolin théong qua
[23, 24]. Viéc sir dung mot s siRNA dic hiéu
cho clathrin hodc dynamin hoac céac chét trc ché
hoa hoc déu c6 kha ning can thiép vao sy xam
nhap cua EV-A71 [23]. Tuy nhién, con dudng
x4m nhidém cia virus co lién quan dén nhiéu
qué trinh sinh dudng quan trong khac nhau
trong t& bao, viéc wrc ché con dudong nay co thé
gy ra nhiéu hé lyy nghiém trong anh huong
dén hoat dong va chirc ning binh thuong cua té
bao sébng. Chinh vi vdy, viéc ngin chin qua
trinh xam nhiém cua virus khong mang lai gia
trj cao trong Umg dung 1am sang. Cac chat {rc
ché nhim vao qué trinh coi 16p vo virus da
dugc nghién ciru chuyén sau c¢6 kha ning chong
lai nhidu loai picornavirus nhu rhinovirus,
poliovirus  [66], echovirus [67], va
coxsackievirus [68]. Pleconaril, mdt phan tir
lién két v6i vo capsid, dd dugce chimg minh 1a
¢6 phd hoat dong rong chéng lai rhinovirus va
enterovirus bang cach can thiép vao vi tri lién
két v6i thu thé capsid, dan dén su wre ché virus
gan vao té bao [60]. Mot loat cac hop chat WIN
dugc stra d6i tir khuén mau pleconaril, bao gdbm
BPROZ-194, BPROZ-112, BPROZ-284, da
dugc tim thdy c6 kha ning gin voi cac nhan tb
tai cia EV-A71, gitip on dinh ciu tric capsid,
tir d6 ngdn chin co ché cdi vo do thu thé gy ra
[60, 69]. Mic khac, cac chét trc ché nhdm murc
tiéu vao VP1 va nhan t6 tii cta virus gitip 6n dinh
16p vo capsid ngan chian qua trinh giai phong
RNA ciing 1a mdt trong céc chién lugc tiém ning.
PR66 13 mdt dan xuét ciia imidazolidinone c6 kha
ning On dinh VPI va ngin can quéa trinh xdm
nhiém cia EV-A71 trén md hinh chudt in
vivo [70].

3.3. Uc ché qud trinh dich md ciia EV-AT1

Dich ma RNA la budc quan trong trong qua

trinh nhan Ién va giy bénh cua virus. Thong

thuong, nh1eu loai virus sir dung bé may dich
mi cta té bao chu dé thuc hién qua trinh téng
hop protein. Do d6, phat trién cac chat khang
virus tc ché sy tong hop protein cta virus ma
khong anh hudng dén cac qué trinh dich mi cia
té bao chu 12 mot trong nhimng khé khin cua
chién luge nhim dén bd may dich ma [71]. Bé
thay thé cho cac hop chéat uc ché tong hop
protein, viéc str dung cac doan nucleic acid nho
nhdm muc tiéu vao cac doan gen dic hiéu cua
virus nham ngan can dich ma cé tiém ning khéc
phuc han ché cua chién lugc ndy. RNA can
thi¢p (RNA interference - RNAI) la cac
oligonucleotide lién két voi RNA bang lién két
bd sung va c6 thé diéu chinh chic ning cua
RNA muc tiéu [72]. RNAi nho nhim muc tiéu
vao cac ving duoc bao ton cao nhu 5 UTR
[73], VP1, VP2 [74], 2 C, 3 C, 3 D [75, 76], va
3'UTR [75] ctia b gen virus gdy phan cit RNA
qua phirc hop 1am im ling d3 trc ché dang ké sy
lay nhiém EV-A71. Plasmid ma héa cho RNA
dang kep toc ngin (short hairpin RNA -
shRNA), va RNA can thiép kich thudc nhod
(small interfeing RNA - siRNA) tong hop duoc
chinh stra gan thém nhom methyl c¢6 kha ning
nhdm muc tiéu vao cac doan vung ma hoa cac
protein cdu tric, va protein phi ciu tric ngin
chan hiéu qua sy nhan 1én cua virus [75, 77].
Trong d6 siRNA, va shRNA wc ché tong hop
protein 3 D cho thiy kha ning ngin ngira cic
bién ching cua EV-A71, va ti 1& tir vong & mo
hinh in vivo trén chudt [76]. Cac hop chét diéu
chinh giam hoat dong cia qua trinh dich ma
phu thudc IRES co thé duoc phat trién thanh
cac chat khang virus. Mot sé chat nhu
Geniposide c6 ngudn gbc tir cdy Danh Danh
(Fructus gardeniae), Kaempferol, Amantadine,
c6 kha ning tc ché sy nhan 1én caa EV-A71
thong qua wc ché hoat dong IRES va ITAFs
[78-80]
3.4. Ngan chan qua trinh xur [y protein cua cac
protease virus

Hoat dong cua hai loai enzyme 2 A protease
va 3 C protease 1 can thiét cho sy phan cit chudi
polyprotein thanh cic doan protein cdu tric, va
chtic nang. Hon nira, hai loai protease nay con
duoc cho 1a tham gia vao nhiéu con dudng quan
trong khac nhau trong qua trinh xdm nhiém



12 T. Q. Long et al. / VNU Journal of Science: Natural Sciences and Technology, Vol. 39, No. 2 (2023) 1-19

[41, 42]. Vai tro thiét yéu ciia cac protease nay
trong qué trinh nhan 1én cua virus khién ching tro
thanh myc tiéu hap dan cho céc lidu phap diéu tri
khang EV-AT71. Rupintrivir, va mot loat cdc dan
xuét ciia nd, 1a mot loai peptide aldehyde duoc
thiét ké dé tao thanh cac san phﬁm cong hoa tri
v6i 3Cpro ctia rhinovirus va trc ché hoat tinh cua
16, tir d6 cho thiy kha ning ngin chian dang ké su
lay nhiém EV-A71 ca in vitro va in vivo [81, 82].
Céc flavonoid nhu fisetin, va rutin, cling da dugc
xac dinh 1a chat rc ché protease 3C [83]. Mot s6
phdi tir peptide dwoc chon tir thu vién cDNA nhau
thai nguoi bang quy trinh sang loc kép bang nim
men (yeast two-hybrid) di trc ché hoat dong cuia
protease 2A cua rhinovirus. Chudi peptide gom
sdu amino acid LVLQTM hoat dong nhu mot
chit tuong tu co chit ciia 2Apro, va canh tranh
vao vi tri hoat dong cua protease da dugc chung
minh 13 ¢6 kha ning e ché sy sao chép cua virus
in vitro [84]. Tuy nhién, can c6 thém nhiéu nghién
ctru chuyén sau dé 4p dung 1am sang.

3.5. Uc ché qud trinh sao chép RNA va gidi
phong virion.

Sy sao chép RNA ¢ EV-A71 phuy thudc rat
nhiéu vao RNA polymerase 3 D [47]. Chinh vi
the chién lugc nhim muc tiéu vao 3Dpol mang
tiém nang 16n dé phat trién cac loai thudc khang
EV-A71. Trong s6 d6, Ribavirin (1-B-D-
ribofuranosyl-1,2,4-triazole-3-carboxyamine) la
mot chat twong ty nucleoside thong thuong,
nhim muc tiéu RARP cia picornavirus [85].
Ribavirin d3 thé hién su khang lai EV-A71
thong qua qua trinh gay dot bién gay chét virus
thong qua sao chép RNA trén cac t& bao RD,
ddng thoi ngan ngira té liét va tor vong do
EV-A71 & chudt [86, 87]. Gan day, DTriP-22 la
moét din xudt pyrazolo pyrimidine chta
piperazine ciing da duoc chimg minh 14 nhim
muc ti€u hi¢u qua dén RARP cua tit ca cac
ching EV-A71, va ¢6 kha nang ngin chan su
tong hop cia RNA soi (+) va soi (-) trong quéa
trinh 1y nhiém [88]. Chrysosplenetin va
lactidein, hai flavonol dugc phan lap tur 14 cay
cic thom Laggera pterodonta, cho thiy hoat
dong manh mé€ trong viéc tc ché sy sao chép
RNA cua virus trén té bao Vero va RD véi doc
tinh t& bao thip [89]. Retro-2cycl 1a mot chat
{rc ché cac doc 6 Shiga cua Escherichia coli, va

c6 hoat tinh khang lai mot s6 virus nhu adeno,
polyomavirus va papillomavirus bang cach can
thiép vao qua trinh van chuyén thi ndi bao duoc
cac virus va doc t6 nay sur dung. Cac nghién
ctru so bd vé co ché cho thay rang Retro-2cycl
khong trc ché qua trinh tong hop protein
EV-A71 hodc sao chép RNA nhung c6 thé ngin
chan sy giai phong EV-A71 hiéu qua [90].

3.6. Chién lwoc nham vao cdc nhan to té bao chu

Ngoai cac chién luoc nhim muc tiéu vao
qua trinh xdm nhiém va sinh tong hop cia
virus, cc tac nhan tur té bao chu ciing dong gop
vai tro thiét yeu cho chu trinh song cuia
EV-A71. Cac chién lugc nhim vao cac tic nhan
tir t& bao chil van con nhiéu mat han ché do c6
thé anh huong dén su sinh truong binh thudong
ctia t& bao va co thé. Tuy can nhiéu nghién ctru
chuyén sau thtr nghiém ca in vitro va in vivo dé
dam bao d6 an toan cho con nguoi thi day cling
12 mot chién luge nén duge xem xét.

Su sao chép bd gen cua enterovirus da dugc
ching minh 1a xdy ra trong cac khoang mang
trong t& bao chit va c6 lién quan dén cac tin
hi€u cho qua trinh ty thyc bao. Su kich hoat cua
con dudng Raf-1/ERK trong té bao chu tao ra
tin hiéu tu thuc bao, va nhd d6 hd tro cho viée
nhan 1én caa virus. GW5074, mot hop chét hoa
hoc ¢6 kha ning e ché enzyme tyrosine kinase
can thiét dé hoat hoa con duong Raf-1.Su sao
chép ciia EV-A71 doi hoi sy hinh thanh thé ty
thyc bao co thé bi e ché khi c6 sy hién dién
cua hop chat nay [62]. Viéc nhiém EV- AT71 con
dan dén ting cing thing oxy hoa trong té bao
chu [91]. Epigallocatechin gallate (EGCG) la
mot trong cac hop chét polyphenol duoc tach
chiét tir 14 tra xanh voi kha nang chong oxy hoa
cao, viéc bd sung 10 pM EGCG trén cac té bao
Vero va lay nhiém véi EV-A71 cho thiy c6 su
giam dang ké lugng RNA virus sau 48 gio. Tuy
nhién méi lién hé nay van chua 16 dé co thé két
luan vé kha nang wc ché EV-A71 cua EGCG [92].

Su cam ung cua cac interferon loai I (IFNs)
1a mdt phan img mién dich som, khong dic higu
ctia vat chu déi voi cac bénh do virus gdy ra co
thé dan dén viéc kich hoat cac co ché khang
virus. Liu va cong su, 2005, da chirng minh
interferon loai I c6 tdc dung bao vé truc tiép
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trén cac dong té bao ngudi bi nhiém EV-A71
[93]. Tuy nhién, EV-A71 c6 thé lam gian doan
tin hiéu IFN bang cach lam giam thy thé IFN I
[94]. Aloe-emodin, mot dan xuit anthraquinone
c6 nguodn goc thuc vat, ¢6 thé gay ra su biéu
hién IFN-o tang gip 2,5 lan trong cac té bao u
nguyén bao tiy ¢ ngudi. X Iy cic t& bao
promonocyte HL-CZ va TE 671 voi
aloe-emodin cho thiy sy giam kha niang hinh thanh
mang bam khi lay nhiém véi EV-A71. Tir d6 cho
thay aloe-emodin c6 tiém nang tré thanh mot chat
khang virus hiéu qua [95].

3.7. Mot s6 chat irc ché chua xdc dinh ré muc
tiéu va co ché

Doi voi viée diéu tri virus, viéc xem xét kha
ning khang virus ciia cac loai thuc da dugc sir
dung trén ngudi mang tiém ning Gmg dung to 16n.
Trong s6 do, Chloroquine la mot chét diéu trj sbt
rét da duoc str dung trén nguoi co kha nang khang
virus manh va da dang muc ti€u nhu coronavirus
hay HIV. Cac nghién ctru vé qua trinh chét té bao
theo chuong trinh do virus di ngiu nhién phat
hién kha ning chéng EV-A71 cua chloroquine
[96]. Tuong ty nhu vay, Micafungi 1a mot chat
khang nam duoc bao cio 1a ¢6 thé chdng lai su
x4m nhiém EV-A71 nho tic ché sy ting sinh va
nhan ban cua virus in vitro [97]. Cac nghién
ctru sdu hon vé co ché ciia cac hop chat nay cho
thiy c6 lién quan dén nhidu muc tiéu va qua
trinh trong chu trinh sdng cua virus.

Ngoai cac chat e ché tong hop da duoc
nghién ctru, mot sé hop chét ty nhién ciing
dugc phat hién vé kha ning chdng EV-AT71.
Allophycocyanin 1a mét protein huynh quang
thu nhan tir tao bién Spirulina platensis c6 thé
ngin chin qua trinh chét t& bao theo chuong
trinh  do EV-A71 gy ra, lam cham qua trinh
tong hogp RNA cua virus [98]. La trau
(Piper betle L.) tir lau da dugc s dung lam
thudc cb truyen O cac quoc gia Pong Nam A,
mdt nhdém nghién clru tai Viét Nam da khao sat
hoat tinh khdng EV-A71 cia 1a trau va co
nhimng két qua dang mong doi. O ndng d6 pha
loding 1/512 (twong dwong 0,59 mg tinh chat 14
trau/100 mL ché pham), thuéc nudc chira tinh
chat 14 trau, mat d6 EV-A71 trong cac té bao
RD-A giam tir 10%® dén 10° 1an [99]. Mic du

kha ning khang sy xdm nhiém cta EV-A71 &
cac hop chat nay di dwoc chimg minh, tuy
nhién co ché chinh xac van con chua duge 1am
r5. Khong chi vay, nhiéu hop chat ty nhién khac
c6 kha ning chong EV-A71 van chua dugc
kham pha.
3.8. Cdc nghién ciru vé vaccine

Dbi voi viée ngin ngira cac bénh gy ra boi
virus, vaccine luén 1a uu tién hang dau. Pic
biét, VP1 chura chi yéu 1a cac yéu t6 quyét dinh
khang nguyén (epitope) trung hoa, co thé st
dung lam chi thi sinh hoc dé danh gia hiéu luc
vaccine [100]. Protein VPI tai to hop da duoc
biéu hién thanh cong trén hé thong E. coli
BL21(DE3), cung cip thém co s& cho nghién
ctru vé khang nguyén vaccine [101]. Mt khac,
cac nghién ctru budce dau vé tao ching vaccine
du tuyén EV-A71 trén té bao Vero da giup xac
dinh ching tdi wu nhét, lam tién dé cho cac
nghién ciru tao vaccine trong nude [102]. Pong
thoi, nghién ctru vé sy thich nghi cua EV-A71
trén té bao Vero va nhiing théng tin siéu cu tric
cla virus va té bao sau khi gdy nhidm & cac
khoang thoi gian khac nhau dd dugc tién hanh,
cung cip nhimg thong tin hitu ich cho su nghién
ctru va phat trién vaccine phong bénh TCM trén
dong té bao Vero, mo ra nhidu tiém ning cho viée
phong ngtra dich TCM [103]. Nam 2016, Trung
Qudc di luu hanh vaccine phong ngira EV-A71
dau tién, mang lai hiéu qua khang lai virus hiéu
qua & nhiéu thanh phé 16n. Tuy vdy, vaccine hién
tai khong duoc luu hanh ¢ cac quoc gia khac, va
tinh hiéu qua va do an toan van can thoi gian dai
dé kiém chimg [104].

4. Két luan

Bénh Tay Chén Miéng gay ra béi EV-A71
1a mot trong nhimg can bénh truyen nhiém dang
lo ngai ¢ nhiéu qubc gia trén thé gidi, va ca
Viét Nam. Nhiéu nghién ctru va nhiing hiéu biét
vé chu trinh séng, con dudng xam nhiém, va co
ché bénh sinh cua virus, da cung cip mot lugng
16n thong tin can thiét trong cong cudc nghién
ctru va kham phd cac chét, hgp chat c6 kha
nang phong chong sy xdm nhiém cia EV-A71.

Cho dén thoi diém hién tai, cac hop chét
khang EV-A71 van vudng phai nhiéu han ché
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khi thir nghiém 1am sang trén nguoi do can phai
danh gia tinh an toan va nhan dao khat khe. Do
do6, cac chién luge phong ngira bénh TCM gay
ra boi virus bang cac con dudng bd tro hodc bd
sung nhu by sinh hoc tir cac thy thé virus biéu
hién bé mit trén cac probiotic thé hién nhiéu
diém sang trong tuong lai. Hon thé nita, vaccine
van 1a chién luogc tdi vu dang duogc hoan thién
qua trinh danh gia va kiém tra tinh hiéu qua
cling nhur d6 an toan. V&i nhitng nd Iyc khong
ngimg nghi trong viéc kham phé cac chat khang
virus dé dy phong hodc diéu tri, viéc sém dua
ra 1am sang cac loai thudc/thuc phdm chirc ning
c6 kha nang ngan chédn su bung phat cta dich
TCM gy ra boi EV-A71 1a mot diéu c6 thé
du doan.
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