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ABSTRACT

Severe acute respiratory syndrome caused by Corona virus 2
(SARS-CoV-2), announced by WHO as a global pandemic, has
threatened public health worldwide. Several drugs or vaccines
have been approved to treat the serious illness COVID-19 caused
by the SARS-CoV-2 virus. In particular, the 2023 Nobel Prize in
Biomedicine was announced in early October this year in
Stockholm (Sweden) awarded to two scientists, Katalin Kariko
and Drew Weissman, who have successfully researched and
developed mRNA technology vaccines that have contributed to
saving humanity from pandemics in recent years, further
affirming the direction in the future. The development of new
pharmaceutical technology, which is drugs and biological
products applying mRNA technology. Relying on virus and host
structures to guide molecular research efforts, develop targeted
drugs with new technologies, and apply achievements of mRNA
genetic technology and immunology. All CoV enzymes and
proteins involved in virus replication and controlling the host's
cellular immune system are potential targets that can be targeted
by molecular targets. medicine in the process of searching for
treatment options for Covid 19 disease caused by SARS-CoV-2.
TOM TAT

Hgi chitng hé hdp cdp tinh ndng do virus Corona 2 (SARS-
CoV-2) gdy ra, dwge WHO céng bé la dai dich toan cau da de
doa sikc khée cong dong trén toan thé gici. Mot sé loai thuée hodc
vaccin da dwoc phé duyét dé diéu tri can bénh nghiém trong
COVID-19 do virus SARS-CoV-2 gdy ra. Bdc biét giai Nobel y
sinh nam 2023 méi dwoc cong bo dau thang 10 ndm nay
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tai Stockholm (Thuy Dién). trao cho 2 nha khoa hoc Katalin
Kariko va Drew Weissman i chi nhdn da nghién ciru phdt trién
thanh céng vaccin cong nghé mRNA da gép phan cieu nhén logi
thodt khoi dai dich trong mdy nam gan ddy da khang dinh ro rang
hon vé hudng di trong viéc phat trién cong nghé dwoc pham mdi,
do la thuéce va ché pham sinh hoc g dung cong nghé mRNA.
Dua vao céu tric virus va vat chi d@é dinh huong cac né luc
nghién ciru phdn tir, phdt trién cdc logi thuoc hweéng dich theo
cong nghé mdi, tmg dung thanh twu cia cong nghé di truyén
mRNA va mién dich hoc. Tét ca cdc enzyme va protein ciia CoV
lién quan dén qud trinh nhdn lén cia virus va kiém sodt bé mdy
ctia hé mién dich cia té bao cia co thé vt chi déu la nhitng dich
tiém ndng c6 thé la phan tir dich tac déng diege bang thudc trong
qud trinh tim kiém cdc lya chon diéu tri bénh Covid 19 do SARS-
CoV-2 gay ra.

1. GIOI THIEU

Pai dich Covid19 gay Hoi chimg ho hap
cép tinh ning toan cau, nguyén nhan do virus
Corona 2 (SARS-CoV-2) gay ra. Virus Corona
(CoV) c6 kha nang gdy bénh cao & ngudi lan
dau tién tai Vii Han, Trung Qudc, noi phét hién
bénh viém phdi khong rd nguyén nhan vio
thang 12 nam 2019 [1]. Loai CoV mdi nay
thudc ho Coronaviridae, cung véi SARS-CoV
va truc day ¢ Trung Pong hoi chimg hé hip
do virus Corona (MERS-CoV). Ba trong s6
chung déu 14 virus lay tir ddng vat sang ngudi
va c6 kha niang gay nhiém trung ning & nguoi,
trai nguoc voi cac CoV khac ¢ nguoi (HCoV-
NL63, HCoV-229E, HCoV-OC43 va
HCoVHKUI), giy bénh dudng ho hip nhe,
nhiém trung [2].

Céc CoV co6 kha nang gay bénh cao la cic
betacoronavirus RNA chudi don, c6 phan cuc
duong, bao boc va b gen ciia chiing ma hoa cac
protein phi cdu tric (nsps), protein ciu tric va
mot s6 protein phu kién [3],[4]. Viéc cong bd
trinh ty bo gen cia SARS-CoV -2 [5] da cho

phép cac nha nghién ciru xic dinh rang loai
virus méi nay co lién quan chat ché vdéi
SARS-CoV (nhén dang trinh ty 82%) va ¢ muc
d6 thap hon véi MERS-CoV [6]. La diém khoi
dau, nhan dang trinh tu nay c6 thé mg duong
cho viéc xac dinh céc dich tac dung cua thudc
diéu tri dua trén cic nghién ciu trude day tap
trung vao SARS-CoV va MERS-CoV [7],[8].
Qué trinh 1ay nhim SARS-CoV-2 bét diu bang
su xam nhdp cua virus qua trung gian qua tuong
tac cua glycoprotein ting dot bién (S) véi thu
thé enzyme chuyén angiotensin 2 (ACE2) cta
vat chu [1] va su phan cét cia protein S boi
mang té bao cua vat chil serine protease 2
(TMPRSS2) trude khi két hop véi mang té bao
chu[11].
2. PHUONG PHAP

Nghién ctru nay thuc hién theo phuong phap
dinh tinh qua tong hop céc tai liéu c6 lién quan.
3. KET QUA
3.1 Phat trién thudc diéu tri COVID-19 theo
cAu tric va dong hoc cia virus khi thim
nhap vao co thé vit chi
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3.1.1 Thiét ké thudc theo cdc protein cdu triic
cua Coronavirus

Protein nucleocapsid (N) va Spike (S)
Glycoprotein:

Cin cir vao protein N dugc phat trién gan
day (ma PDB: 6M3M(37) va 6VYO) va protein
S do vai tro co ban ctua né trong sw xadm nhap
clia virus va cac cau tric san c6 ctia n6 cho phép
céc nha nghién ciru thiét ké thude dya trén cau
truc virus [9],]10].

3.1.2 Thiét ké thudc theo protein phi cdu triic
(nsps)

Enzym Protease 3CLpro, Plpro va
Helicase (nspl3), ca hai protein déu rat quan
trong cho sy nhan Ién cua virus va kiém soat
phan ung cua té bao chu; do dé, ching tré
thanh muc tiéu chinh trong viéc phét trién
thube chéng virus [10].

3.2 Phat trién thudc diéu tri COVID-19
hwéng dich 1a cac thy thé va enzyme ciia té
bao vat chi

3.2.1 Thiét ké thuéc can cir vao thu thé
Angiotensin I chuyén doi Enzyme 2 (ACE2)

Chién lugc tri liéu nhim chéng lai su lay
nhiém SARS-CoV-2 théng qua thu thé ACE2
bao gom:

- Can thiép vao hoat dong cua giao dién
ACE2-S-RBD cua virus-vat chu.

- Uc ché thy thé ACE.

- Cung cép ACE2 hoa tan.

3.2.2 Thiét ké thudc can cit vao enzym Protease
huyét thanh xuyén mang 2 (TMPRSS2)

TMPRSS2 da dong vai trd nhu mot phan tr
dich hitu ich dé phat trién thudc khang virus [8].
Viéc tai sir dung tac nhan tiéu chit nhay co tén
la bromhexine, mot chat tc ché TMPRSS2,
cling da dugc dé xuét cho liéu phap diéu tri
COVID-19. Do biéu hién TMPRSS2 trong phoi
nguoi duong nhu dugc diéu bién boi estrogen
va androgen, dit liéu cho thiy rang viéc kich
hoat cac con dudng estrogen hodc rc ché céac
con dudng androgen c6 thé 1a dich duoc Iy mdi

dé can thi€ép lam sang tri liéu nham cai thién
triéu chung ¢ bénh nhan COVID-19 [12].

3.2.3 Thiét ké thuoc can cik vao vi tri phan cit
giong Furin va ikc ché chon loc Cathepsin L

Do furin dugc biéu hién nhiéu trong phdi nén
¢6 rét nhiéu kha nang lién quan dén SARS-CoV-2,
lam tang kha nang gy bénh cta no so vdi cac
betacoronavirus khéc, vi ching thiéu vi tri phan
cat nay [13]. Con sy uc ché chon loc Cathepsin
L cé lién quan dén viéc diéu hoa hoat dong virus
ndi bao trong qua trinh xam nhap vao ngi bao
cua vét chu.

3.2.4 Thiét ké thuoc can cir vao Enzym Kinase
lién két véi bg chuyén doi 1 (AAK1) va Kinase
lién két véi Cyclin G (GAK)

Gan day, baricitinib, mot chat e ché AAK 1
va GAK manh, da dugce dé xuit nhu mét lidu
phap hi¢u qua cho COVID-19, lam giam sy xam
nhdp cua virus, mac du chua ching minh dugc
co ché hoat dong cta né [14]. Ngay nay, viéc téi
str dung céc loai thudc duogc ban trén thi trudng
hodc t6i wu hoéa cac tac dung c6 gia trj nhu
pyrrolo[2.,3-b]pyridine duoc thay thé 3,5 1am
chéat uc ché AAK1 va GAK manh s& la mot
hudng di hitu hiéu dé ngan chan sy xdm nhap
ctia SARS-CoV-2 vio co thé.

3.2.5 Thiét ké thuoc cian cit vao Enzym
Phosphatidylinositol 3-Phosphate 5-Kinase
(PIKfyve)

Nhirng dit liéu cho thdy PIK fyve 1a muyc tiéu
thudc phu hop dé didu chinh sy 1ay nhiém boi
céc virus xdm nhap thong qua ndi bao, bao gdm
cd SARS-CoV-2 [15], cdu truc 3D cua lipid
kinase ndy van chua dugc xac dinh.

3.2.6 Thiét ké thuéc dwa vao cau triic va chitc
nang kénh (TPC2)

Dung phuong phap sang loc 4o, chat dbi
khang thu thé dopamine va bd diéu bién thy thé
estrogen chon loc (SERM) c6 gan day da duoc
xéc dinh 1a chét kiém soat (block) TPC2.

3.3 Phat trién thuéc diéu tri COVID-19 theo
diéu bién ctia hé¢ mién dich ciia co thé vat chi
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3.3.1 Thiét ké can cit vao co ché kiém sodt dap
itng mién dich

Mot loai thude e ché mién dich khac,
tocilizumab, mot khang thé don dong duoc
nhan ban chéng lai thu thé interleukin IL-6, lam
giam phan tng tién viém & COVID -19 bénh
nhan [16]. Cac phuong phép diéu tri bang thudc
rc ché mién dich dugce st dung thanh cong dé
chéng lai cac loai virus khac ciling co thé duoc
sir dung cho COVID-19. Chung s& bao gdm céc
chét trc ché JAK nhu tofacitinib, baricitinib, va
upadacitinib duoc phé duyét gan day (trudc day
duoc sir dung trong bénh viém khdp dang thip)
[17] blinatumomab [18] va cac chét tc ché
HDAC, chéng han nhu vorinuler hodc belinuler
[19]. Baricitinib (Hinh 15), nhu da dé cap truée
do, cling la mét chit e ché manh AAK1 va
cing c6 thé din dén giam kha nang 1iy nhiém
ctia virus, khién né tro thanh tng ctr vién sang
gid cho céc thir nghiém 1am sang vé COVID-19.
Mot nghién ctru gan ddy cho thdy nhing lgi ich
tiém tang tir viéc diéu tri bang corticosteroid
lidu thap ¢ nhitng bénh nhan bi bénh nghiém
trong do SARS-CoV-2.

3.3.2 Thiét ké thuoc cdn cik vao liéu phdp kiém
sodt SARS-Cov-2 b&ng polyinosinic olycytidylic
acid poly(1:C)

La mot chit twong tu tong hop cia DSRNA
tao ra IFN loai I va giam tai MERS-CoV trong
BALB/c [20]. Nitazoxanide 13 mot chat gay
cam ung IFN loai I manh khéc da dugc st dung
& ngudi nhu mot chat chéng ky sinh tring.
Puogc thir nghiém trong truong hop nhiém
SARS-CoV-2. Thudc nay c6 thé wrc ché sy biéu
hién cua protein N cua virus va cac cytokine gay
viém (IL-6) & chudt nhiém MERS-CoV.

3.3.3 Thiét ké thube can cir vao cdc chdt c6 thé
kiém sodt phan vmg mién dich cua vét chii

Céc thude kinh dién gdm c6 cyclosporin A
va alispovir. Cac chat trc ché kinase khac duoc
st dung trong diéu tri ung thu, vi dyu: imatinib
mesylate, dasatimib, trametinib, saracatinib

[21],[22] hodc acid mycophenolic trc ché mién
dich [23].
3.4 Phit trién vaccine phong bénh theo cong
nghé mRNA

Céc vaccine mRNA dau tién phat trién
thanh cong va dugc FDA cip phép st dung
cho nguoi chinh 1a hai loai dugc su dung dé
bao vé co thé chéng lai SARS CoV-2, virus
gay ra COVID-19 [24]. Vaccine tao thanh
theo cong ngh¢ nay cé su khac biét so véi con
duong phét trién vaccine thong thuong. Cac
vaccine theo cong nghé trudc day su dung
virus bt hoat, céc peptid nho, hoac cac doan
protein do virus tao ra lam vai tro khang
nguyén dé dua vao co thé, giup hé thong mién
dich ghi nhé. Trong khi dé vaccine theo cong
nghé mRNA lai st dung chinh kha ning tong
hop protein cia co thé dé tao ra khang nguyén
theo thong tin cua mRNA dugc dua vao trong
ndi bao. Bing cach nay cé thé thuan loi va
nhanh chdéng hon khi can tao mot loai mRNA
sinh khang nguyén mdi ngay trong phong thi
nghiém, thay bang phai nudi cdy cac virus dé
sinh tong hop trong cdc moi truong va diéu
kién phtrc tap, trong mdt thoi gian dai [25].
C6 3 thach thiic 16n cin vuot qua trong viéc
nghién ctru phat trién céc vaccine mRNA 1a:
(1) Tim ra cac phan to khang nguyén thich hop
nhit va cdu tric mRNA cung cip thong tin cho
qué trinh sinh tong hop no trong té bao.
(2) Téng hop va bién d6i dugc mRNA d6 ¢
mirc do tinh khiét va ciu tric khong gian phu
hop, ¢6 kha ning kich hoat qué trinh sinh tong
hop protein khéang nguyén trong té bao.
(3) Phat trién dugc dang thudc 6n dinh, c6 thé
dua dugc va giai phdng mRNA vao ndi bao véi
hiéu suit cao, thoi gian ton tai trong co thé va té
bao thich hop (trén thuc té cac dang thude niy c6
d6 6n dinh thap do cic RNA kém bén, vi thé diéu
kién bao quan thudng rat khé khan, cin bao quan
& nhiét do rat thap, c6 thé duéi -70 °C) [26].
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C4a ba théach thtrc nay, dang thu hat sy quan
tam cua cac nha khoa hoc va da hinh thanh
nhiéu hudng nghién ctru mdi trong twong lai.
Thuc té cac nghién ctru va thir nghiém 1am sang
vé vaccine theo cong nghé mRNA cho céc loai
virus khac va ca ung thu, di dién ra trong hang
chuc nam qua. Cac loai vaccines nay dua vao co
thé mot chudi mRNA xac dinh, 1am cho cac
ribosome ctia co thé biéu hién tam thdi mot loai
protein (dong vai tro khang nguyén) cia mot

virus gdy bénh cu thé. Cac mRNA va qua trinh
biéu hién protein d6 12 v6 hai, vi sau d6 cac phan
tir mRNA ngoai lai s& bj phan hiy. Bang cach
nay gitp hudn luyén hé théng mién dich cua co
thé phan ung theo cach tao ra sy bao vé manh
chdng lai virus d6 khi bi xAm nhép tir bén ngoai.
Vaccine cua PfizerBioNTech la vaccine mRNA
bao vé chéng lai COVID-19 dau tién duoc FDA
M¥ cap phép st dung rong rai (Bang 1).

Bang 1. Vaccine mRNA dwoc FDA Hoa Ky phé duyét dé phong ngira virus SARS-CoV-2 [27]

Vaccine mRNA Liéu ding  Loai vaccine Hing san xudt  Tacdung Nim cip phép
Pfizer-BioNTech . 5
1ZerBIoee 2 mii, céch Acid ribonucleic _ Phong ngira Cép phép c6 didu
COVID-19 . . Pfizer, Inc. va x . n
Vacei nhau 21 ngay, thong tin BioNTech nhiém virus kién:
accine , ioNTec
. tiém bap. (mRNA) SARS-CoV-2 12/6/2021
(Comirnaty)
Moderna COVID- 2 mili, cach Acid ribonucleic Phong ngira Cap phép co diéu
19 Vaccine nhau 28 ngay, thong tin ModernaTX, Inc.  nhiém virus kién:
(Spikevax) tiém bap. (mRNA) SARS-CoV-2 29/6/2021

3.5 Cac nhém thudc diéu tri COVID-19 da
thir nghiém 1am sang

Diéu quan trong la trong dai dich nay, cac
thir nghiém 1am sang da duoc bat dau ngay tir
dau Viéc quan 1y 1am sang ddi v6i bénh nhan
COVID-19 bi bénh nang khong chi bao gom
cac hop chat hudng vao su nhén 1én cia virus
ma con bao gdm cac hop chat tri liéu nham
diéu chinh réi loan diéu hoa mién dich va con
bao viém gay ra bénh ndng va tu vong. Dang
cht ¥ 1a, mot s6 hop chat da dugc chirg minh
1a ¢6 kha nang kiém soat phan ing mién dich
siéu kich hoat va dong thoi, chung co thé tic
ché sy nhan 18n cua virus & mot mirc dd nao
do [28].
3.5.1 Thuoc kinh dién ding diéu tri khdng virus

Remdesivir v6i co ché tic dong trén RNA
polymerase ding dé khang virus Ebola (EBOV);

Favipiravir, Molnupiravir, ribavirin,
oseltamivir, galidesivir, sofosbuvir, trudc day

da duoc dung dé khéang virus ctim; umifenovir,
(IFV), chéng virus viém gan C (HCV) va virus
gdy suy giam mién dich & nguoi (HIV) [28];

Uc ché 3CL protease (cac thude
lopinavir/ritonavir, ivermectin HIV);

Tuong tac trén PL protease (disulfiram);

Tuong téc trén protein S , dung trong chong
lay truyén HIV (griffithsin).
3.5.2 Thudc vrc ché su xam nhdp cua virus vao
té bao vdt chi

Uc ché TMPRSS2 (camostat mesylate,
nafamostat, bromhexine, enzatulamide);

Uc ché nhdp bao va mot sb tac dung khac
(chlorpromazine, fluphenacine);

Acid héa ky sinh tring st rét ¢ ndi bao
(chloroquine/hydroxychloroquine);

Uc ché sy xam nhdp cta khang thé (ding
huyét tuong ctia ngudi nhiém virus da héi phuc);

Uc ché kinase (imatinib, baricitinib) vén 1a
thudc chong ung thur.
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3.5.3 Thuéc kiém sodt ddp g mién dich

Thudc chéng viém corticosteroid, trc ché
phan rng viém;

Interferon* HCV;

Nitazoxanide, cam tng hoac tdc dung hop
dong cua interferon, acid mycophenolic;

Thubc ddi khang tocilizumab IL6;

Thudc e ché mién dich cyclosporin/alipovir.
3.5.4 Mot s6 thuéc khac da duwoc WHO thir
nghiém lam sang khang SARS-CoV-2

Mot su phdi hop diéu tri da duoc chon dé
thiét ké cho mot thor nghiém lam sang ngiu
nhién, quy mé 1én do WHO dé xuat, mang tén du
an DK, nham thu thap dit liéu 1dm sang tir hang
nghin bénh nhén tir hang chuc qudc gia trén toan
cau. Cac thudc khang virus dugc st dung chdng
lai RNA polymerase ciia virus bao gdm ribavirin
va galidesivir (BCX4430). Cac thudc dugc chon
dua trén hoat tinh rc ché protease cua chuing,
dung disulfiram mot thudc e ché PLpro,
camostat mesylate 13 chét trc ché TMPRSS, hoic
dung chét tc ché protein tang dot bién cua virus,
nhu griffithsin. Mot sb thudc khang virus dugc
st dung nhu thudc tc ché ndi bao ca ky sinh
tring st rét. Truong hop chlorpromazine va
fluphenazine, thudc tc ché dopamine 1 nhimg
loai thuéc dugc FDA phé chudn; Ngoai ra céc
hop chat khac nhu resveratrol, gemcitabine,
mefloquine va loperamid, losartan va gan day la
telmisartan d3 dugc str dung 1am thir nghiém dé
tic ché thy thé ACE2. Ivermectin ciing duogc thir
nghiém va cho thiy thudc kha ning Gc ché
SARS-CoV in vitro.

4. KET LUAN

Hiéu biét chuyén sau vé vong doi ctia SARS-
CoV-2 la diéu hét strc can thiét dé xac dinh cac
muyc tiéu, phét trién cic phuong phap diéu tri
hi¢u qua chéng lai loai virus Corona. Théng qua
chu ky vong doi cua virus, xdc dinh dya trén
virus va vat chu la céc dich phan tir ciia thude
cling nhu phan ung mién dich cua co thé vat
chu. Diéu tri hudng dich virus, tim quan trong

ctia protein ting dot bién cdu tric (S) dugc cha
y do vai tro qua trinh xam nhap SARS-CoV-2
thong qua tuong tac v6i thu thé cua co thé vat
chii 1a ACE2. Da khao sat cdc vi tri ¢6 cu triic
¢6 thé ap dung duge va cac yéu td quyét dinh
hiéu qua cta khang thé chdng lai protein S. Loai
virus Corona nay c6 16 nsps. C9 lién quan dac
biét dén sy nhan 1én cta virus va do dé c6 lién
quan hudéng dich cua thudc 13 hai protease
(3CLpro va PLpro), RNA polymerase phu
thuoc RNA (RdRp) va helicase. DS 1a nhiing
protein c6 tinh bao tén cao va 1a dich muc tiéu
dé phat trién thudc chéng dai dich pan-
coronavirus. Nghién ctru co s¢ phan tu cua dong
hoc vé su xam nhap cua virus vao co thé da chi
ra cac protein té bao quan trong lién quan dén
qua trinh nay. Vai tro thu thé ACE2 cua vit chii
da dugc chung minh cic protease cua vat chu
nhu TMPRSS2, furin hodc cathepsin L hodc
kinase c¢6 lién quan dén viéc diéu hoa hoat dong
virus ndi bao trong qua trinh xam nhép ndi bao,
nhu AAK1, GAK hodc PIKfyve. TPC2 ciing la
kénh quan trong lién quan dén quy dinh trao d6i
ndi bao. Diéu bién mién dich co thé vat chi da
dugc chimg minh 1a mot giai phap thay thé hiru
ich trong 1am sang cac bénh do virus nay gay ra
vi van chua ¢ thudc diéu tri dac hiéu. Hon nita,
huéng dich protein ctia nguoi bénh 6 thé 1a mot
giai phap thay thé c6 hiéu qua dé tranh dot bién
clia virus. Mot giai phap thay thé khac co thé 1a
su két hop cua cac loai thudc khang virus hoat
dong hudng dich trong chién luge da muc tiéu
da dugc chung minh 1a lam tang hi¢u qua va
ngin ngira khang thudc. Do tinh cip bach cua
dai dich COVID-19, viéc tai st dung cac loai
thudc da dugc phé duyét 13 giai phap thay thé
duy nhat dé tim ra phwong phap diéu tri hiéu qua
kip thoi. Trén thuc té, cac loai thudc hién dang
dugc thu nghiém 1am sang thi trudc day cac
thudc nay da dugc phé duyét cho céac chi dinh
khéac. Tuy nhién, cac dot bung phat do virus
Corona trong qué khtr va hién tai doi hoi cac nha
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khoa hoc nghién ctru thudc méi da phai tién
hanh ther nghiém cap tdc cac nhém thude theo
moi co ché dé ngan chan sy bung phat va dot
bién ching méi ciia virus corona. Hon nita, cic
nghién ctru con hudng t6i viéc can chuan bi
khong chi cho hién tai ma con cho tuong lai khi
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