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Chét té bao theo chwong trinh va vai tro clia né trong nhiém SARS-CoV-2
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(1) B6 mén Mién dich - Sinh ly Bénh, Truong Dai hoc Y - Durge, Pai hoc Hué

Tém tat

Apoptosis |a mét tip cla chét té€ bao theo chuong trinh déng mdt vai trd quan trong trong viéc loai b céc
té& bao du thira, cac t& bao bj t6n thwong hodc cac té bao nhiém virus nhdm gitip duy tri cdn bang ndi méi clia
cac t6 chirc. C6 ba con duwdng hoat hod apoptosis gdm con duwdng ndi sinh qua ty thé, con dudng ngoai sinh
qua céc thu thé chét) va con duwong perforin/granzyme. Apoptosis dwoc xem nhu [a co ché bao vé clia co thé
vat chl nhung khi qua trinh nay bj réi loan thi dan dén cac bénh ly. Trong nhiém SARS-CoV-2, apoptosis duoc
hoat hod theo con duwdng ngoai sinh va ndi sinh lién quan dén protein ORF3a va protein 7a. Cac nghién clru
cho thay cé méi lién quan giita apoptosis v&i kha nang gay bé&nh va mirc d6 tram trong clia bénh. Do d4, hiéu
rd co ché clia apoptosis gitip cho ching ta cé nhitng chién lwoc didu tri méi trong nhiém SARS-CoV-2 va dong
thoi gitip 1am gidm thuwong tén do ddp rng mién dich qua mdrc gay ra.

Tir khéa: chét té€ bao theo chuwong trinh, apoptosis, caspase, SARS-CoV-2, COVID-19.

Abstract

Programmed cell death and its role in SARS-CoV-2 infection
Nguyen Thi Huyen®", Phan Thi Minh Phuong?*
(1) Department of Immunology - Pathophysiology, University of Medicine and Pharmacy, Hue University

Apoptosis is a type of programmed cell death that plays a vital role in removing the redundant cells,
damaged cells, or virally infected cells to help maintain homeostasis in tissues. There are three initiating
pathways of apoptosis activation including the intrinsic via mitochondrial, extrinsic via death receptor, and
perforin/granzyme pathway. Apoptosis is considered as a protective mechanism in the host but when this
disordered program causes pathological outcomes. In SARS-CoV-2 virus infection, extrinsic and intrinsic
pathways of apoptosis are associated with ORF3a and 7a proteins, respectively. Many studies showed
that inappropriate apoptosis is involved in different pathogenicity and severity of COVID-19. Therefore,
understanding apoptosis mechanism helps us to have new therapeutic strategies in the treatment of SARS-

CoV-2 virus infection and be able to decrease the damage caused by excessive immune responses.
Keywords: programmed cell death, apoptosis, caspase, SARS-CoV-2, COVID-19.

1. GIO1 THIEU

Virus corona gdy hdi chirng hd hap cip tinh nang
2 viét tat 1d SARS-CoV-2 (Severe acute respiratory
syndrome corona virus 2) la mét ching cua
coronavirus gy ra bénh viém dudng h6 hdp cap xuat
hién [an d3u tién vao thang 12 ndm 2019 & thanh
phé Vi Han, Trung Quéc va bat dau lay lan nhanh
chéng, sau d6 tré thanh mét dai dich toan cau [1].
T6 chirc Y t& Thé gidi (WHO) da dat tén bénh gy ra
b&i SARS-CoV-2 |a COVID-19. Tinh dén ngay 26 thang
09 ndm 2021, SARS-CoV-2 d3 lay nhiém cho hon 231
triéu ngudi trén toan thé gidi va da cé hon 4.7 triéu
ngudi tlr vong [2]. Cac biéu hién n3ng clia COVID-19
gdm s&t va viém phdi, dan dén hdi chirng suy ho hap
cap (ARDS: acute respiratory distress syndrome). Cac
biéu hién nang nay chiém khodng 20% cac truwong
hop mac COVID-19 va 1/4 cac bénh nhan trong s6
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d6 can phai chdm séc va diéu tri & khoa hoi sirc tich
cuc (ICU) [3], [4]. Tang nbng d6 interleukine (IL)-6
huyé&t thanh va cac cytokine viém khéc cé méi twong
quan v&i ARDS va cac biéu hién |dm sang khac cua
bénh [5]. Pdp ng viém tai phdi xdy ra do sy tap
trung clia cac t& bao mién dich tai ph&i va san xuat
cac cytokine gay viém qua mirc dan dén tén thuong
phéi nghiém trong cling nhu gay ra r&i loan chirc
ndng da co quan. Do dd, viéc tim hiéu vé co ché dap
(rng viém do virus SARS-CoV-2 gy ra rat cé gia trj dé
hinh thanh céc chién lwoc diéu tri hiéu qua cho céac
bénh nhan mac COVID-19. Mdt trong nhitng co ché
phan tl hién nay dang dugc nghién clru la céc co
ché& gay chét t& bao theo chuong trinh.

Nam 1972, Kerr va cdng sy da dat tén cho chét
té& bao theo chuong trinh 13 apoptosis. Apoptosis la
mat qud trinh gitp duy tri cAn bang ndi moi, thuong
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xay ra trong qua trinh phat trién va l3o héa dé gitr
cac té bao binh thudng ton tai & trong mo [18]. Qué
trinh nay cé vai trd quan trong d6i véi viéc loai bd
céc t& bao du thira vé sb lvong hodc bi bién déi. Mt
khéc apoptosis con xay ra trong qua trinh chon loc
dong t& bao lympho d& dam bao cho sy phat trién va
chirc ndng thich hop clia hé théng mién dich cling nhw
xay ra trong qud trinh phat trién cla phoi thai. Do d6,
r6i loan qué trinh apoptosis dan dén nhiéu bénh Iy nhw
r6i loan su phat trién, suy giam mién dich, bénh ty
mién, thodi hda than kinh va ung thu [1].

Qua trinh apoptosis tao ra cdc manh cla té€ bao
duoc goi 1a cac thé apoptotic. Cac thé nay s& duoc
céc té bao thyc bao nhanh chdng dé loai bo trudc
khi cac thanh phan bén trong té€ bao thodt ra ngoai
gay ra cac tén thuong cho cac t& bao xung quanh.
Apoptosis cling cé thé hoat dong nhu 1a co ché bao
vé nhu trong dap &ng mién dich hay trong truong
hop t& bao bj t6n thwong do céc doc t& hodc do cac

*,
0

Sw hoat ho4 céc thu thé
danh cho:

e Fas/FasL

e Cytokine nhu TNF

N

bénh ly gdy ra. C6 rat nhiéu nguyén nhan va yéu t6
kich hoat apoptosis nhu céc thuéc va liéu phap hod
tri trong diéu trj ung thu, tia UV, chat phong xa, cac
cytokine....[18]. Trong bénh COVID-19, apoptosis
duoc kich hoat bai hiéu lyc cia yéu té hoai tir u
(TNF: tumor necrosis factor) va interferon-y (IFN-y).
Trong bai trinh bay nay chlng téi s& dé cap dén co
ché cling nhu vai tro cla apoptosis trong nhiém
SARS-CoV-2, déng thoi dé cdp dén nhitng hudng
nghién ctru vé chién lugc diéu tri mai trong nhiém
SARS-CoV-2 dwa trén co ché cla apoptosis.

2. CAC YEU TO HOAT HOA VA CAC GIAI DOAN
cUA APOPTOSIS

2.1. Cac yéu td hoat hoa apoptosis

C6 4 nhom yéu td chinh gy ra apoptosis gom:
hoat hod cac thu thé, t6n thuwong ty thé, tén thuong
mang t& bao va tén thwong DNA (hinh 1):

++ Tén thuwong ty thé truc tiép:
e Gbéc tu do
e Thiéu oxy
e Tang canxi bao tirong
e Perforin/granzyme B
e Giam ATP

[ APOPTOSIS

~

Tén thwong mang té& bao:

*,
0

e Chit phéng xa
e Géc tu do

<+ Tén thwong DNA:
e Chit phéng xa
e Hoa trj liéu

¢ 1.5i trong qué trinh nguyén phin

Hinh 1. C4c yéu t6 hoat hod apoptosis

2.2. Cac giai doan cuia apoptosis

Quad trinh apoptosis trai qua cac giai doan lién quan
dén sy thay d&i vé hinh thai cla t& bao, bao gom:

- Sy co rut clia té bao

- Ngung tu chat nhiém séc

- S phdn manh DNA & nhéan

- Tan mang té bao

- Sy hinh thanh cac thé apoptotic

Sau khi céc thé apoptotic dwoc hinh thanh thi
chung nhanh chéng bi thuc bao bdi cac dai thuc
bao [6].

3. CAC CO’ CHE GAY APOPTOSIS

Cac con duwong hoat hod apoptosis rat phirc
tap, xay ra theo dang dong thac cha cac phan tl
phu thudc nang lvgng duoc goi la cac caspase. Cac
caspase dwoc biéu hién rong rdi & hau hét cac té
bao nhung dudi dang khong hoat dong (goi la pro-
caspase). Mot khi cac caspase dugc kich hoat thi sé
dan dén khuéch dai con dudng tin hiéu, hinh thanh
céc thé apoptotic va sau d6 gy chét t&€ bao do hoat
dong phan giai protein clia ching.
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Hinh 2. Cac con duong hoat hod apoptosis

Co hai con duong hoat hoa apoptosis chinh la
con duong ndi sinh (intrinsic pathway) hay con goi la
con duwdng ty thé va con duding ngoai sinh (extrinsic
pathway) hay con goi 1a con duwdng qua thuy thé
chét [9]. M6t con duwdng hoat hod apoptosis khac
cling d3 dugc cdng nhan lién quan dén perforin/
granzyme-A hodc B, 1a nhitng thanh phan dugc
giai phéng bdi t& bao lympho T giy doc (cytotoxic
T lymphocyte) va té bao diét tuw nhién (NK: natural
killer). Ca ba con dudng nay cudi cing déu dan dén
chét t& bao bang cach kich hoat caspase-3/7, lam co
rat t& bao, ngung tu chat nhiém sic va phan manh
DNA, thodi hod nhan té& bao [8].

3.1. Co' ché gdy apoptosis theo con duwdng ndi
sinh

Con dudng ndi sinh dugc khdi dau bdi céc yéu t6
kich hoat bén trong t& bao chang han nhu tinh trang
thi€u oxy va ndng dé Ca* trong bao tuong qué cao
[10]. T4t cd nhirng yéu t& kich hoat nay s& lam cho
ty thé tdng tinh th&m va gidi phdng ra cytochrome C
vao bao twong. Con dudng ndi sinh duwoc diéu hoa
b&i hai nhdm protein. Nhém protein thir nhat gom
Bcl-2, Bcl-XL, Bcl-W, Bfl-1 va Mcl-1, Ia nhitng protein
6 vai trd chéng apoptosis. Nhém protein Bcl-2 nay
tham gia diéu hoa apoptosis théng qua co ché ngdn
chan sy gidi phdng cytochrome C tir ty thé. Nhom
protein thi hai dwgc goi la pro-apoptosis gdm Bax,
Bak, Bad, Bcl-Xs, Bid, Bik, Bim va Hrk tham gia diéu
hoa apoptosis bing cach thic ddy viéc gidi phong
cytochrome C, ngugc vdi co ché hoat dong cua
nhém protein Bcl-2. Sy can bang hoat déng gitta
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nhém protein chéng apoptosis va nhédm thuc day
apoptosis s& quyét dinh cho cach thirc kich hoat qua
trinh apoptosis.

Sy gidi phdng cytochrome trong con duwong ndi
sinh tir ty thé dan dén su hinh thanh apoptosome va
hoat hod caspase 8 va 9. Sau khi dwgc hoat ho4, cac
caspase nay tiép tuc hoat hoa cdc caspase xudi dong
nhu caspase 3 din dén chét t& bao (hinh 2).

3.2. Co ché& giy apoptosis theo con duwdng
ngoai sinh

Con dudng ngoai sinh dugc kich hoat bdi mot
phéi tlr (L: ligand) lién két v&i mét thu thé gdy chét
(death receptor) tuwong (rng. CS rat nhiéu thuy thé
gay chét khac nhau, tuy nhién thy thé danh cho TNF
(duwoc goi 1a TNFR1) va Fas (CD95) duogc biét dén
nhiéu nhat [11]. Cac thy thé nay c6 mot ving gay
chét doi hoi phai két hgp vdi cac protein tiép hop.
Vung gay chét clia TNFR1 gin v&i protein TRADD
(TNF receptor type 1-associated death domain
protein) va viing chét clia Fas gdn protein FADD (Fas-
associated protein with death domain) [12]. Cac
protein nay lién két vdi cac thu thé gdy chét té bao va
tao ra mdt phirc hop phdi tlr - thu thé - protein tiép
hop dwoc goi la phirc hop tin hiéu gy chét (DISC:
death inducing signalling complex) [13]. Sau khi
phtrc hop DISC duwgc tao thanh, pro-caspase 8 hoat
hod thanh caspase 8 va enzyme nay tiép tuc phan
cdt tryc tiép céc caspase xudi dong gay ra apoptosis
[10]. Ngoai ra, caspase 8 cling c6 thé hoat hod gian
ti€p cac caspase khac thong qua phan cat BH3 cla
protein Bid thudc con duong ndi sinh [9] (hinh 2).
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3.3. Co ché gay apoptosis theo con duong
perforin/granzyme

Ngoai hai con dudng hoat hoa apoptosis ndi sinh
va ngoai sinh, hién nay c6 mot con duwdng khac duoc
b6 sung lién quan dén co ché diét t& bao phu thuéc
vao perforin-granzyme cla té bao Tc va té bao NK.
Cac té bao Tc va NK cé thé tiéu diét cac té bao dich
qua con dudng ngoai sinh nh¢ sy tuong tac gilra
Fas va FasL [14]. Tuy nhién, cac t€ bao nay cling ¢
thé gay doc cac té bao khai u va cac té bao bj nhiém
virus thong qua mot con dudng méi bang cach tiét
phéan tlr perforin duc thing mang té bao dich, sau
dé phoéng thich granzyme A va granzyme B tlr cac
hat & bao twong di qua cac |6 thing vao t& bao dich
gay chét té bao.

Granzyme B phan cat protein tai cac goc
aspartate va hoat héa pro-caspase 10. Granzyme B
c6 thé théng qua con dudong ty thé dé khuéch dai
tin hiéu gy apoptosis bang cach phan cat Bid va
gay giai phong cytochrome C. Ngoai ra, granzyme B
cling cé thé kich hoat truc tiép caspase-3 hinh thanh
céc thé apoptotic (hinh 2). M6t s6 tac gia nhan dinh
rang hoat hoda apoptosis do granzyme B gay ra qua
con dudng ty thé va sy hoat hoa truc tiép caspase-3
ddéng vai trd quan trong hon so véi céc co ché hoat
hod apoptosis khac ctia granzyme B [15].

Granzyme A ciing tham gia vao co ché hoat
hoa apoptosis nhung khong phu thubc caspase ma
théng qua viéc lam tén thuong DNA soi don [16].
Khi vao trong té bao dich, granzyme A sé kich hoat
DNase |& m6t sdn phdm cla gene NM23-H1 (rc ché
ung thu. DNase cé vai trd quan trong déi vdi viéc
giam sat clia cac t& bao mién dich dé ngin nglra ung
thu théng qua kich hoat qua trinh apoptosis d&i vdi
té€ bao ung thuw. Protein SET thuwdng (rc ché gene
NM23-H1. Granzyme A protease phan cat phirc hop
SET, do d6 giai phong su (rc ché ddi véi NM23-H1
dan dén t6ng hop DNase lam tdn thuwong DNA va
kich hoat apoptosis [17] (hinh 2).

4. CO' CHE VA VAI TRO CUA APOPTOSIS TRONG
NHIEM SARS-COV-2

Té bao cla co thé cé céc hé théng phong thi gitup
nhan biét va ngdn can sy xdm nhap cla virus. Cac hé
théng bao vé cla té bao nay bao gdm cac yéu té han
ché virus, cac yéu té hoat hod con dwdng gay chét
té€ bao, cac yéu té kich thich ddp (rng viém, tang san
xuét interferon, sy tham gia clia mién dich bam sinh
va mién dich thich &ng. Su phdi hop chat ché giita
cac yéu té nay 1a mau chét trong viéc ngan chan su
lay nhiém va lay lan cla virus. N&u virus xdm nhap
duoc vao co thé thi cac té bao bi nhiém sé tu chét
qua céc co ché gdy chét té bao, diéu nay rat quan

trong trong viéc lam gidm sy sao chép va nhan lén
clia virus. Trong nhiém SARS-CoV-2, mot s& yéu té
kich hoat co ché gay chét té bao, dac biét 1a co ché
apoptosis, gop phan quan trong trong co ché bénh
sinh va tién trién cla bénh.

Nhiém SARS-CoV-2 kich hoat cac con dudng
apoptosis ngoai sinh va néi sinh. Bianchi M. va
cobng sy da nghién ctru vé vai trd clia protein ORF3a
(ORF3a: open reading frame 3a), d6 la mét protein
phu clda virus corona dugc bdo tén [18]. ORF3a la
mot protein xuyén mang, hoat dong nhu mot kénh
ion, cé chirc ndng lién quan dén kha nang gidi phong
virus. Cac nghién ctru trén cédc dong té bao khac
nhau cho thdy ORF3a gay ra su phan cat va hoat hoa
caspase-8, khéng anh hudng dén Bcl-2 [19]. Diéu
nay co6 nghia la ORF3a gay apoptosis thong qua con
dudng ngoai sinh. Cac chat (rc ché caspase-8 hoac
caspase-9 |lam giam apoptosis dang ké do ORF3a gay
ra. ORF3a ciing hién dién trong SARS-CoV-2 va cé
73% tinh tuong déng véi cac chidng khac cla SARS-
CoV. Su lién két mang la diéu kién can thiét cho hoat
hoat d6éng pro-apoptosis cia ORF3a déi vdi SARS-
CoV-2. Tuy nhién diéu nay lai khéng can thiét déi vdi
ORF3a clia SARS-CoV. Ren va cong sy d3 chi ra rang
ORF3a clia SARS-CoV c¢o hoat tinh pro-apoptosis cao
hon ORF3a cda SARS-CoV-2 [19]. Vi vay, nguoi ta
cting chap nhan rang SARS-CoV cé ddc luc manh hon
so v&i SARS-CoV-2, diéu nay gép phan vao sy khac
biét vé khd ndng gdy bénh gilra SARS-CoV va SARS-
CoV-2. Qua co ché nay d3 gilp ching ta giai thich
duwoc viéc xuat hién cac truong hop nhiém khong cé
triéu chirng trong SARS-CoV-2 va diéu nay gop phan
giup virus 1y lan nhanh hon. Ngoai ra nhém tac gia
nay ciing cho thay & cac bénh nhan mac COVID-19
nang thi cé tan sudt té bao bi chét theo co ché
apoptosis cao hon so véi bénh nhan mac bénh nhe.
Vi vay, chiing ta nhan thay rang cé méi tuvong quan
gilra apoptosis va kha nang gay bénh cling nhu murc
dd nghiém trong clia bénh COVID-19 [19].

Mot protein khac ciia SARS-CoV-2 13 protein 7a,
khoéng cé trinh tw twong déng dang ké vdi protein
cla cac chlng virus corona khdac, cé thé gay ra
apoptosis phu thudc caspase trong cac té bao cé
ngudn goc tir cac co quan khac nhau bao gdm phdi,
than va gan. Nghién cru cha Ying va cong sy d3
chi ra rang su biéu hién qua mdc cta Bcl-XL ngén
chédn qua trinh apoptosis cla protein 7a. Protein 7a
tuong tac vai Bel-XL va céc protein chdng apoptosis
(Bcl-2, Bcl-w, Mcl-1 va A1) nhung khong twong tac
v&i cac protein pro-apoptotic (Bax, Bak, Bad va Bid).
Cu thé |a protein 7a gay apoptosis bang cach két hop
truc tiép véi cac cac protein chéng apoptosis nhu
Bcl-XL, Bcl- w, Mcl-1 va Al va bat hoat chirc nang cla
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cac protein nay [20]. Tir d6, sy hoat hod apoptosis
xay ra théng qua kich hoat caspase-3.

Giam s6 lwong té bao lympho 1a mot yéu té nguy
co gay nhiém virus SARS-CoV-2 va c6 lién quan dén
murc d6 nghiém trong cda bénh COVID-19. Cic co
ché gay gidm s6 lwong té€ bao lympho van chuwa dwoc
biét rd, nhung cé mot sé gid thuyét d3 dwoc dua ra.
Mét trong s6 d6 1a do b3o cytokine vdi tang qua mirc
cac yéu t6 tién viém va gly ra qua trinh apoptosis
d6i v&i t€ bao lympho. Bang chirng vé sy tham gia
cla CD95 (Fas) trong viéc kich hoat apoptosis & té
bao lympho ctia bénh nhan nhiém SARS-CoV-2 duoc
ghi nhan bdi Wang va cdng su. Cac té bao TCD4+ va
TCD8+ trong tuan hoan cla nhém bj nhiém SARS-
CoV-2 ting biéu hién CD95 so v&i nhédm binh thudng
khdée manh. Cling trong nghién cru nay tac gia con
cho thdy céd méi twong quan giita viéc tdng biéu hién
CD95 va giam s6 lwong tuyét déi cha TCD4+ [21].
Mt nghién clru gan day cha Xiong Y. va céng su da
chi ra rang sau khi giai trinh ty RNA cla cac bach
cau don nhan trong mdau ngoai vi clia cac bénh nhan
COVID-19 cé mét s gene d3 bj thay d6i, bao gobm
nhitng gene lién quan dén qud trinh apoptosis va
tin hiéu p53. Nhitng gene nay dugc biéu hién cao
& nhitng bénh nhan COVID-19 so vdi nhitng nguoi
hién mau khée manh [22].

M6t co ché khdac cé thé lam giam t& bao lympho
trong mau ngoai vi lién quan dén phan t&r CD147.
Phan tlr nay dwoc xem nhu 13 mot thu thé cla SARS-
CoV-2 dé& xam nhap vao t& bao lympho va gay ra qua
trinh apoptosis d6i vdi té bao lympho T. CD147 |a mét
glycoprotein xuyén mang cla siéu ho globulin mién
dich. CD147 ciing |a mot thu thé ciia mot s6 loai virus
khac nhu thu thé cho sy xdm nhap cda HIV vao té
bao lympho T, s xdm nhap cda CMV vao céc té bao
ndi mo va biéu md, va su xam nhap clia Plasmodium
falciparum vao cic té€ bao héng ciu. Théng qua
CD147, SARS-CoV-2 xdm nhép vao té bao lympho va
gay ra su san xudt qua murc cic phan tl tién viém,
gidn ti€p diéu chinh cac con dwdng apoptosis qua
p53 [23]. Thue nghiém in vitro cho thay trc ché CD147
bang meplazumab d3 ngin chdn déng ké sw nhan 1én
cUa virus, déng thoi su biu hién qua mdrc cla thu
thé nay thi lai thic day sy lay nhiém virus.

Nhu vay, cé thé nhan thay rang, apoptosis la mot
trong nhitng co ché gy ra gidm sd lvong té bao
lympho trong mau ngoai vi nhu d3 dwoc bdo cdo &
nhitng bénh nhan bj nhiém COVID-19.

5. CAC HUONG NGHIEN CU'U DPIEU TRI SARS-
COV-2 DUA TREN CO' CHE APOPTOSIS

Cac bang chirng vé apoptosis lién quan dén co
ché& gay t6n thuong phdi va lién quan dén mdrc d6
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|&m sang nghiém trong cia bénh COVID-19 c6 thé I3
mot chién lwgc diéu tri madi.

Trong con dudng ngoai sinh, viéc kich hoat
caspase-8 sé thuc ddy cho sy hoat hod dong thac
caspase, dan dén chét té bao. cFLIP (celluar FLICE-like
inhibitory protein) hoat déng nhu |a protein chéng
apoptotic bang cach trc ché kich hoat procaspase-8.
Virus diéu chinh su biéu hién cla cFLIP dan dén
ngan chan qua trinh apoptosis ngoai sinh & giai doan
dau dé duy tri sy nhan 1én cda né. Mdc dd cFLIP
cao d3 duoc quan sat khi bat dau nhiém SARS-CoV-2
cling nhu tai phéi trén cac bénh nhan COVID-19. Do
do, viéc str dung cac phan tl chéng lai cFLIP dé kich
hoat caspase 8 va gay ra apoptosis ngoai sinh duwgc
dé xuat nhu mét chién lwgc quan trong dé chdng lai
su nhan 1én cuta virus [24].

Mot con duwdng e ché apoptosis bdi virus, bao
gdm ca SARS-CoV-2, la con dudng NF-kB. Viéc kich
hoat NF-kB dan dén viéc diéu chinh cac chat tc ché
apoptosis quan trong nhu Bcl-2, gép phan vao viéc
lay nhiém va dap ¢ng viém cla virus. Do dd, viéc tc
ché& NF-kB cling c6 thé |3 mot giai phap kha thi khac
can huwéng dén trong diéu tri SARS-CoV-2 [25].

Cudi cling, bdo cytokine trong nhiém SARS-CoV-2
V@i qua nhiéu cytokine dugc tiét ra va trong s6 dé
thi chi ¢ TNFa va IFN-y kich hoat apoptosis, dua
dén cac t6n thuong t& bao clia mé. Viéc ngdn chin
con dudng truyén tin hiéu gdy chét té bao qua trung
gian cac cytokine viém nay sé gilp cho bénh nhan
mac COVID-19 han ché t6n thuwong va giam dap tng
viém [26].

6. KET LUAN

Cac co ché gay chét té bao la mét quéd trinh co
ban dé duy tri mot méi trudng thich hop cho cac
t& bao binh thwdng cla co thé thyc hién duwoc cac
chirc nang cla ching. Trong sé cac co ché gay chét
té€ bao, apoptosis 1a mét co ché giy chét té bao
theo chuong trinh déng vai trd quan trong trong ca
truong hop sinh ly va bénh ly. Apoptosis dwgc kich
hoat theo hai con dudng chinh la con duwdng ngoai
sinh va noéi sinh. Ngoai ra, apoptosis dugc hoat
hod qua con duong thi ba la théng qua perforin/
granzyme. Hau hét cic con duong nay sé dan dén
kich hoat caspase-3/7 va gdy chét té bao véi cac giai
doan phan manh DNA & nhén, co rut cla té bao,
ngung tu chat nhiém sic, tan mang té bao tan va sy
hinh thanh céc thé apoptotic.

Trong nhiém SARS-CoV-2, ORF3a kich hoat
apoptosis theo con dudng ngoai sinh, va protein 7a
kich hoat apoptosis theo con duwdng néi sinh. Ngoai
ra, apoptosis con tham gia vao co ché gay gidam s6
lvgng té€ bao lympho trong mau ngoai vi théng qua
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vai trd clia Fas, CD147 va céc cytokine gébm TNFa va
IFN-y.

S&r dung cac phan tl&r rc ché cFLIP hodc NF-kB
c6 thé la nhirng hudng nghién ciru mdi trong chién
lwoc didu tri SARS-COV-2 nham ¢ ché sy nhan lén

cUa virus. Ngoai ra, chién lwoc st dung céc phan tl
(rc ché hoat ddng ctia TNFa va IFN-y trong cac trudng
hop dap ¢ng mién dich xay ra qua mdrc khong kiém
soat gilip 1am gidm cac thuong t6n va giam dap tng
viém trén bénh nhan méc COVID-19.
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