Ho Thién Hoang va cong su. HCMCOUJS-Ky thuét va Cong nghé, 18(2), 13-26 13

Nghién citu cac hep chat tir Eclipta prostrata c6 tiém ning irc ché enzyme
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Covid-19 da va dang dién ra do Sars-CoV-2 di tao ra dai
dich toan cau va van chua dén hoi két thic. Nghién ctu nay sir
dung phuong phap dockmg phan tir dé sang loc cac hop chat tur
Eclipta prostrata c6 tiém ning bat hoat enzyme RNA-dependent
RNA polymerase (RdRp) cua virus Sars-CoV-2, mot enzyme quan
trong trong viéc sao chép cua virus. Nghién clru nay da danh gia
mot thu vién bao gom 55 hop chét tu nhién tir E. prostrata chéng
lai protein RdRp. Trong d6, ndm hop chat tiém nang c6 thé két hop
v6i RdRp chii yéu bang cac tuong tac hydro gitra c4c hop chat va
cac nhdm amino acid nam ¢ vlng trung tm hoat dong cua RARp
bao gom: echinocystis acid (T21), eclalbasaponin 1 (T22),
ecliptasaponin A (T23), oleanolic acid (T41) va ursolic acid (T52).
Su twong tac nay co tiém ning bt hoat enzyme RdRp, can tro sy
nhan ban cua virus. Nghién ctru ndy c6 tiém ning mé ra co hdi cho
phat trién cac thudc chéng Covid-19 tir cac hop chét ty nhién.

ABSTRACT

The Covid-19 pandemic has emerged as a global health
crisis, with no definitive end in sight. In this study, molecular
docking was employed to screen compounds derived from Eclipta
prostrata for their potential inhibitory effects on the RNA-
dependent RNA polymerase (RdRp) enzyme of the Sars-CoV-2
virus. RdRp plays a crucial role in the replication of the virus. A
library consisting of 55 natural compounds from E. prostrata was
evaluated for their anti-RdRp activity. Among them, five potential
compounds exhibited the ability to interact primarily with RdRp
through hydrophobic interactions with amino acid groups located in
the active site region of RdRp. These compounds include
echinocystis acid (T21), eclalbasaponin | (T22), ecliptasaponin A
(T23), oleanolic acid (T41), and ursolic acid (T52). These
interactions have the potential to render the RdRp enzyme inactive,
thereby impeding viral replication. This research holds promise for
the development of Covid-19 therapeutics using natural compounds.
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1. Pit van dé

Dai dich Covid-19 da gay tac dong nghiém trong dén sirc khoe ciia con ngudi trén toan
thé gisi. Dai dich bat dau bang phat ¢ Vii Han (Trung Qudc) vao thang 12 nam 2019, va lan
truyén nhanh trén toan thé gioi cho dén nay. Theo Worldometer (2023), dén ngay 18/04/2023 da
cO 685,758,904 ngudi bi nhiém bénh va 6,843,023 nguoi bi tir vong. Pai dich Covid-19 di gop
phan gay suy thoai cac nén kinh té trén thé giéi mot cach nghiém trong. Nguyén do gay bénh 1a
do chung virus duoc goi 1a Sars-CoV-2. Chung virus nay dé iy lan hon so véi nhiing ching
thudc 16p beta coronavirus trudec day nhu: Sars-CoV-1 va Mers-CoV. C&c beta coronavirus
thudng tin cong vao hé thong hé hap dudi, gay ra bénh viém phéi do virus va c6 thé anh hudng
dén hé tiéu hoa, tim, than va cac co quan khéc, diéu ndy dan dén hé qua cudi cung 1a suy da tang
(Wang & ctg., 2020).

Coronavirus c6 cau tao di truyén la chudi mach RNA don (26-32 kilobase) va thuoc phan
ho Sarbecovirus cua ho Coronaviridae, la thanh vién cta chi Betacoronavirus. Genome cua Sars-
CoV-2 chira cac cac doan gene ma hoa hai loai protein co ban la: protein phi céu trdc (non-
structural protein (nsps)) va protein cau triic. Cac protein ciu triic ¢é vai tro tao thanh cac protein
CAU tao Vo virus nhu protein mang (M), protein v6 (E), glycoprotein gai (Spike) (S) va protein
nucleocapside (N). Ngoai céc protein ciu tric trén, enzyme RNA-dependent RNA polymerase
(RdRp) hay con dugc goi 1a nsp12, 1a mot enzyme déng vai tro diéu hoa sy nhan ban cua virus.
Do d6, enzyme nay duoc coi nhu 1a mot protein muyc tiéu dé danh gia va tha nghiém cac loai
thudc tiém ning trong viéc tc ché sy nhan ban cua cac loai RNA virus (Tang & ctg., 2020). Bén
canh do, protein muc tiéu nay khong c6 ¢ nguoi, do do c6 y nghia trong viéc lya chon va chon
loc thudc vi né it tac dong ddi véi con nguoi (Shu & Gong, 2016; Su & ctg., 2016). Enzyme
RARp ciing Véi sy hd tro cia cac cofactor nhu nhu nsp7 va nsp8 cé tac dung diéu hda qué trinh
sao chép va phién ma Sars-CoV-2. Ving dau C (C-terminal) cia RdRp twong ty nhu cta céc
virus khac, tuy nhién ving dic hiéu co chat cia RdRp nam & ving dau N (N-terminal) 13 noi
twrong tac v6i co chat (Shu & Gong, 2016). Cho dén hién nay, remdesivir va favipiravir la nhém
chat uc ché RdRp va ngin chan hoat dong cia nucleotide transferase, da dugc FDA cdng nhan
trong viéc sir dung diéu tri Covid-19.

Gidng nhu nhiéu loai virus khéc, Sars-CoV-2 thudng xuyén bién d6i vé mac di truyén dé
tao ra nhiéu bién thé méi. Céc bién bién thé nay cd thé 1am ting kha ning lay lan hoac khi xam
nhap vao co thé bénh nhan s& gay nhitng bién chitng méi hoic ching cé kha ning 1an tranh
khang thé caa con ngudi. Do mdi nguy hiém khong duogc biét truéc ma cac nha nghién ciu van
lubn tiép tuc tim kiém céc loai vaccine méi hiéu qua hon, bén canh ciing tim kiém nhitng loai
thudc c6 kha ning diéu tri Covid-19 mot cach cd hiéu qua (Orders, 2021). Hién nay, cac hop
chat hoa hoc tir ty nhién da gianh duoc su ch ¥ vi tinh tién dung, it tac dung phu va than thién
con nguoi. E. prostrata I loai cdy moc hoang thudc ho Asteraceae. E. prostrata trong y hoc ¢6
truyén ciia cac nude Dong A duoc dung dé chira cac bénh vé duong hd hap nhu lao phdi, bach
hau, bénh tiéu duong loai 2; cac hoat dong chéng ting lipid mau, ha duong huyét va chdng oxy
hoa. O Viét Nam, E. prostrata duoc cho 1 ¢ tac dung chdng ung thu (Trinh & ctg., 2018). Cac
thanh phan héa hoc chinh tim thdy & E. prostrata bao géom: coumarin, flavon, luteolin, tinh dau,
saponin, B-amyrin va triterpenes, ... (Feng & ctg., 2019). Muc tiéu cua nghién ctu nay la sang
loc cac hop chét ¢ E. prostrata c6 hoat tinh khang Covid-19 bang phuwong phap Docking phan tir
dira trén protein muc tiéu 1a RdRp. Pay la phuong phap don gian ré tién, giam thiéu duoc céc
budc thir nghiém sang loc in-vitro.
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2. Poi twgng va phwong phap

Vit ligu

Déi trgng dugc chon cho nghién ctu 1a: RNA-dependent RNA polymerase (RARp) cling
véi nhitng phdi tir 1a céc hop chat ty nhién c6 trong E. prostrata.

Thu thap cac hep chit tw nhién tir cy Eclipta prostrata (L)

- Dix liéu cac hop chat cé trong E. prostrata duoc thu thap tir tai liéu cua tac gia Feng
va cong su (2019). Chu trac protein RdRp duwgc thu thap tir co so dir liéu Protein
(https://www.rcsb.org, PDB ID: 6XQB). Cac phan tir nuéc duoc loai bo trong ciu tric
protein. Pong thai cac phéi tir trude khi tién hanh Docking duoc thém vao cac nguyén ti
hydro va tinh toan dién tich Kollmans bang phan mém MGL Autodock tools version v1.5.7
(Huey & Morris, 2006).

Viing trung tdm hoat dong 13 noi gan két cac phdi tir duoc lua chon béi mot hop ludi cb
kich thuéc 40A x 40A x 40A. Khoang céch cua cac ludi 14 0.375A. Viéc lya chon toa d6 cia hop
ludi dwa vao trung thm hoat dong cia cac protein di dugc céng bd trude day (Alghamdi & ctg.,
2021). Céc cau tric protein nay sé& duoc luu ¢ dinh dang PDBQT dé chuan bi cho qué trinh
docking giira protein muc tiéu va cac phéi tir.

Gdn két va sang loc phan ti

Nghién ctru gan két phan tr duoc sir dung dé kham pha sy twong tac/lién két tiém ning
gitra cac phdi tir va protein. Day 1a qua trinh tinh toan va du doan cach ma hai hoac nhiéu phéan
tir cO thé tuong tac va gan két nhau trong khdng gian ba chiéu. Su gan két phan tir duoc thuc
hién bang phan mém Autodock Vina (Trott & Olson, 2010).

Panh gia két qua docking: két qua s& duoc thé hién & cac dang gan két caa céac phdi tir
va&i cac protein muc tiéu. Sy tuong tac ctia cac amino acid ¢ trung tdm hoat dong cua protein
muc tiéu va cac phdi tir s& duoc tinh toan muc niang luong lién két (kcal.mol-1) bang phan mém
Autodock. Tir cac két qua trén, tién hanh lya chon ra cac phdi tir tiém ning dé danh gia su tuong
tac ciia protein muc tiéu véi cac phdi ta.

Ddnh gid va dw dodn cdc thong sé vé dgc hoc va déc tinh cia phoi tie

Céc thong s6 doc hoc va doc tinh cua phdi tir tiém ning duge danh gia qua cong cu
SwissADME. SwissADME la mét cong cu tinh toan va du doan cac thudc tinh héa hoc va duoc
ly caa cac phan tir bao gdm danh gia tinh chat hap thu, phan b, chuyén hoa va doc tinh caa cac
hop chat hoa hoc. Phuong phap nay dua trén mot sé mo hinh du doan cua Daina, Michielin, va
Zoete (2017) duoc xay dung trén co s dit lidu 16n chira cac thong tin vé cac phan tir da duoc
kiém tra thuc nghiém. SwissADME cung cap nhiéu dic diém khac nhau cia cac hop chat bao
gom céac chi sé hoa hoc nhu: d6 phan cuc, do tan trong nudc, thudc tinh vé hap thu nhu chi s6
LogP (s liéu vé& phan bé n-octanol/nuéc) va chi sé LogS (s6 liéu vé d6 tan trong nudc). Céc tinh
chat chuyén hoa nhu kha ning chuyén hod gan va kha ning wc ché cytochrome P450. Ngoai ra,
SwissADME ciing danh gi4 tiém ning doc tinh cua cac hop chat dya trén cac md hinh du doan
cho cac hoat dong khdng mong mudn nhu doc tinh gan, doc tinh than, va doc tinh trung tdm than
kinh. Diéu nay gitp ngudi ding ¢ cai nhin tong quan vé tinh chat va tiém ning dwoc ly caa mot
hop chat héa hoc.
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3. Két qua va ban luin
Két qua gin két phén tiv

Nghién ctru d3 sir dung 55 hop chit co trong E. prostrata dé tién hanh gin két phan tir
vao protein RNA-dependent RNA polymerase (PDB: 6XQB), 14 enzyme tong hop chudi RNA
mo&i, cho phép virus sao chép va san xuét cic ban sau ciia chinh Sars-CoV2. Téng cong, 55 phan
tich gén két phan tir in-silico da dugc thuc hi¢n. Thi nghiém gén két phan ti dugc thuc hién ¢ ca
RdRp c6 gin RNA hoic khong c6 gian RNA. Két qua ning lugng lién két tu do giita nhimg phdi
tir va protein duoc thé hién & Phu luyc A, B. Dya vao két qua du doan vé ning lugng lién két, tién
hanh danh gia va phan tich dé xac dinh mirc d6 twong tac va tinh chat cua cac tuong tac. Cac hop
chat tiém ning duoc phan tich bao gom: Echinocystis acid (T21), eclalbasaponin I (T22),
ecliptasaponin A (T23), oleanolic acid (T41) va ursolic acid (T52) theo Hinh 1.

Il G e e

o

T52 T41

T23 T21 T22

Hinh 1. Ciu trac ctia nim hop chét c6 nang luong lién két tir do thip nhat: T52 (ursolic acid),
T41 (oleanolic acid), T23 (ecliptasaponin A), T21 (echinocytis acid), T22 (eclalbasaponin I)

Duya vao két qua & Bang 1 va 2 cho thdy cac hop chat T21, T22, T23, T41 va T52 thoa
mén v6i mirc ning luong ty do thip nhat. Nam tuwong tac phan tir tt nhat duoc chon dua trén
tuong tac cua phdi tir va protein, ning luong tu do biéu thi bang kcal/mol, hang sb wc ché (Ki)
biéu thi bang pM, sb lién két hydro va du luong tuong tac (Bang 3). Pé tinh toan 4i luc lién két
cia cic hop chit va enzyme- hing s6 phan ly (Ki) dugc dy doan bing cach st dung
Autodocktools. Khoang cach hop ludi 1a 0.375A voi Center X = 93, Center_Y = 81.8, Center_Z
=97 va Size_X = 40 npts, Size Y =40 npts va Size Z = 40 npts. S6 lwong danh gia ning luong
t6i da trong mdi lan chay duogc giit twong Gmg 1a 150 va 25,000,000, tuong tmg dé xac dinh
phuong phap lap ghép phu hop tot nhat va cac thong s thiét 1ap khac duoc dit thanh mic dinh.

Céc gia tri cua Ki thuong dugc sir dung dé so sanh hi¢u luc twong doi cua céc chat uc
ché. Ki, gia tri cang nho bicu thi ai lyc lién két cua phoi tir va protein cang cao. Tu két qua du
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doan cua Autodock, cho théy rﬁng T52 & ca hai mo hinh gén két c6 hodc khong c6 su xuét hién
cia RNA déu c6 kha ning twong tac t6t véi protein, do d6 T52 c6 thé co tiém ning t6t nhat dé wc
ché RdRp ciia SARS-Cov-2 véi gid tri Ki 1an luot 1a 14 2.33uM, 1.8uM.

T52 (ursolic acid) duoc tac gia Al-kuraishy, Al-Gareeb, Negm, Alexiou, va Batiha
(2022) danh gia c6 vai trd quan trong trong viée diéu tri Covid-19. Cac nghién ctru vé lip ghép
phan tir gan day da cho thay T52 c6 thé tic ché protease cua Sars-CoV-2. Subbaiyan va cong su
(2020), di chi ra rang T52 twong tac v&i protein virus va thu thé enzyme angiotensin 2 (ACE2),
qua do tranh sy xAm nhap cua virus vao té bao (Subbaiyan & ctg., 2020). Trong cac bénh nhiém
tring nghiém trong, sy gia ting cac phan mg mién dich qua muc lam ting cac cytokine giy
viém. Céc qua trinh nay c6 lién quan dén su ton thuong phdi cap tinh ALI (acute lung injury) va
hoi ching suy ho hap cép tinh ARDS (acute respiratory distress syndrome). Yang va cong su
(2021), nghién ctru thr nghiém trén chudt cho thiy T52 lam suy giam su phat trién caa ALI do
stress nhiét gdy ra (Yang & ctg., 2021). Shan, Xuan, Zheng, Dong, va Zhang (2009) da cho thay
tac dung bao vé phoi ctia T52 cb thé thong qua viée e ché giai phong cic cytokine gy viém va
tién viém qua trung gian kich hoat p38 mitogen-activated protein kinase (p38MAPK). Do do,
T52 c6 thé ngan ngira lay nhiém Sars-CoV-2 gay ra ALI théng qua diéu chinh cac dudng truyén
tin hi¢u gy viém va tién viém.

Bang 1
Tom tat vé hang sb e ché (Ki) va cic muc ning luong tuong tac phén tir tot nhat
z. | Nang lwgng . z. | Nang lwgng .
Protein Ppﬁ?' lien két ( l;:[) Protein PE,:' lien két ( };:[)
(kcal/mol) | M (kcal/mol) | M
6XQB T21 -10.3 4.23 T21 -8.9 55
(RNAva | T22 -11.2 2.98 |6XQB T22 -9.3 2.92
RNA- (RNA-
dependent T23 -10.9 6.68 |dependent T23 -8.7 6.37
RNA RNA
polymerase) | T4l -10.5 4.5 |polymerase) | T4l -8.8 3.96
T52 -10.2 1.8 T52 -9.3 2.33

Duya vao (Bang 1, Hinh 2, Hinh 3) c6 thé thiy rang: v6i su c6 mat cia RNA, T21 1a mot
pentacyclic triterpenoid tuong tac tdt véi RdRp khi c6 sy hién dién cua RNA (doan RNA cua
virus) (-10.3 kcal/mol). Nhém hydroxyl ctia T21 tuong tac véi Guanin 5, Cytosine 6 va Cytosine
7 cia RNA bang lién két hydro (Hinh 2a) diéu nay cho thiy ring, khi c6 sy hinh thanh céac lién
két hydrogen giita triterpenoid va RNA s& giam su hinh thanh céc lién két gitta RNA véi protein
qua d6 trc ché sy sao chép RNA trén RdRp. Trong truong hop khong c6 sy hién dién cia RNA
(Hinh 3a), T21 lién két tryc tiép véi RdRp voi nang lugng lién két (-8.9 kcal/mol). Nném C29 va
C30 trén T21 hinh thanh lién két pi-alkyl véi nhom amino acid LYS621, ARG624, ALA688 va
nhom C27 trén T21 twong tac voi CYS622 bang twong tac alkyl. Thém vao d6 C23 cua T21 ciing
tuong tac véi LEU758 va ALA688 thong qua twong tac alkyl. Co thé thiy rang T21 duoc gin
vao RdARp théng qua cac tuong tac ky nude. Cac két qua trén cho thdy rang T21 c6 kha ning lién
két chit voi ca RNA va RdRp. Do d6, T21 ¢ kha ning ngan can qué trinh tong hop cic RNA
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moi cua virus. Eclalbasaponin I (T22) 1a mot triterpene saponin tuong tac RNA-RdRp vdi muc
ning luong (-11.2 kcal/mol). Cac nhom hydroxyl trén nhém glycosid tao nén cac lién két hydro
v6i Adenine9, Cytosine8, Guanin3. Ngoai ra, cdc nhom hydroxyl con hinh thanh nén cac lién Két
hydro véi cac acid amin ASP618, TYR619, LYS 621 va CYS622 (Hinh 2b). Trong khi do, T22
khi khong c6 mat cua RNA cé muc nang luong (-9.3 kcal/mol) cao hon so véi khi ¢6 su hi¢n
dién ctia RNA. Céc lién két hydro dugc hinh thanh giira nhom 16-p-D-glucopyranosyl cta T22
voi amino acid SER759, SER814 trén RdRp. Ngoai ra, ASP833 cua RdRp ciing hinh thanh cac
lién két hydro véi 3-(B-D-glucopyranosyloxy) T22 (Hinh 3b). Ecliptasaponin A (T23) twong tu
ciing 1a 1 dan xuét ciia echnocystic acid voi nhom glycoside. Khi ¢6 sy hién dién cia RNA, T23
tuong tac véi RNA-RdARp ¢6 mirc ning luong lién két (-10.9 kecal/mol). Cac lién két hydro duoc
hinh thanh gitra nhém Uracin2 trén RNA va C28-carboxylate trén T23. Nhom Guanin5,
Cytosine6 trén RNA va nhom hydroxyl 2°, nhom Guanin3 trén nhém hydroxyl 3, nhom Guanin4
trén nhom hydroxyl 4, trén T23 (Hinh 2¢). Khi khong c6 sy hién dién cia RNA, T23 cling hinh
thanh ning luong lién két voi RdRp (-8.7 keal/mol) do su hinh thanh céc lién két hydro véi cac
amino acid SER759 trén RdRp véi nhoém glycosyl va GLU811 v6i nhom hydoxul trén nhom T23
(Hinh 3c). Tiép theo 14 oleanolic acid (T41), tuong tac véi RNA-RARP c6 ning luong lién két (-
10.5 kcal/mol). T41 cling la mot pentacyclic triterpenoid, nhom C28-carboxylat tao thanh lién
két hydro véi Guanin6 va Cystine7 trén RNA. Ngoai ra nhom hydroxyl C3 hinh thanh lién két
hydro v&i Guanin3 va Guanind (Hinh 2d). Trong khi do, néu khong c6 sy hién dién cua RNA,
nang lugng lién két tao thanh (-8.8 kcal/mol), yéu hon so v&i ¢6 sy ¢6 mat cia RNA. Nhom C28-
carboxylate tao thanh lién két hydro voi ARG555. C6 thé dé dang nhan thay rang, khi khong c6
su c6 mit cia RNA, T41 chi lién két véi ARGS555. Trong khi d6 khi c6 sy hién dién cia RNA da
tao nhiéu lién két hydro hon. Do do, éi lyc lién két ciia T41 khi c6 su hién dién cia RNA cao hon
so v6i khong c6 RNA (Hinh 3d). Cubi cung, ursolic acid (T52) lién két vdi RNA-RdRp c6 muc
nang luong lién két (-10.2 kcal/mol). Cé sy hinh thanh lién két hydro giita nhom C3-hydroxyl
v6i Guaninel (Hinh 2e). Khi khong ¢6 sy hién dién cua RNA, T52 tuong tac voi RdRp co nang
lwong lién két (-9.3 kcal/mol). Lién két hydro dugc hinh thanh gitta C28-carboxylate ctia T52 véi
ARG569 trén RdRp (Hinh 3e).

Duya trén nhitng két qua trén, tat ca cac hop chat pentacyclic triterpenoid trong nghién ciru
nay dugc du dodn c6 sy hinh thanh lién két hydro véi it nhéat mot hodc hai amino acid cia céac
kénh xam nhap NTP vao RdRp cua Sars. Co thé gia dinh rang, pentacyclic triterpenoid lién két
vO1 cac amino acid ¢ trung tdm hoat dong ctia enzyme, ngan can sy xam nhap cua RNA virus
ddng thoi te ché sy tong hop mach RNA méi. Remdesivir 13 mét trong nhitng loai thudc da
duogc st dung trong diéu tri Sars-CoV-2. Co ché cho su trc ché nay ciing twong ty nhu thude
remdesivir, nhém hydroxy ¢ ddu 5’ cua remdesivir hinh thanh lién két cong héa tri v6i nhoém
hydroxy & dau 3’ cua ribose trong chudi RNA (Yin & ctg., 2020). Khi nghién ciru lip ghép phan
tir, Nguyen, Nguyen, Truong, va Li (2020) da cho thdy Remdesivir twong tic voi RdPp c6 ning
lwong lién két 1a -6.5 kcal/mol. Trong nghién ciru ciia Patil va cong su (2021) trén loai thudc
molnupiravir bang phuong phap 1ip ghép phéan tir & RdRp c¢6 ning luong lién két -7.3 kcal/mol
(Patil & ctg., 2021). Tém lai, nghién cru nay cho thay tiém ning cua cac hop chit pentacyclic
triterpenoid cua E. prostrata cé tic dung tuong ty va tham chi t6t hon so voi cac loai thude va
cac hop chat chdng lai Sars-CoV-2 dugc cong bd trude day. Nghién ctru 13 co so tao tién dé phat
trién liéu phap duoc 1y méi trong phong va diéu tri cac bénh do Sars-CoV-2 gay ra.
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d) Oleanolic acid
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Hinh 2. Tuong tac cia RNA-RdRp (PDB ID: 6XQB) v6i 05 phdi tir ¢6 ning lugng tu do thap nhat.
a) Echinocytis acid, b) Eclalbasaponin I, ¢) Ecliptasaponin A, d) Oleanolic acid, e) Ursolic acid
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b) Eclalbasaponin 1
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e) Ursolic acid
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Hinh 3. Tuong tac ctia RARp (PDB ID: 6XQB) v6i 05 phdi tir ¢ nang lugng ty do thap nhat.
a) Echinocytis acid, b) Eclalbasaponin I, ¢) Ecliptasaponin A, d) Oleanolic acid, e) Ursolic acid
Ddnh gid dw dodn cdc thong sé djc hoc va dc tinh ciia phoi ti

Pé danh gia cac hop chit nghién ctru ¢6 anh hudng dén con nguoi. M6 hinh danh gia doc
tinh phén tr bang cong cu SwissADME. Su du doan vé doc hoc ctia SwissADME duoc trinh bay
¢ Bang 2.

Bang 2

Céc dac tinh, thong s6 doc hoc cta cac phoi tir tiém nang

Théng s6 T21 T22 T23 T41 T52

Physicochemical Parameters (Cdc théng so héa ly)
Khéi luong phan tir | 472,70 g/mol | 796,98 g/mol | 634,84 g/mol | 456,70 g/mol | 456,70 g/mol
S6 lién két quay 1 7 4 1 1

S6 luong nguyén tir

nhan lién két hydro 4 14 9 3 3
S6 lugng nguyén tir cho
lién két hydro 3 9 6 2 2
TPSA (Tongdientich | 2976 22 | 235064 | 15691A2 | 57.53A2 | 57.53A2

bé mit phén cuc)

Lipophilicity (Tinh wa béo)

Log Po/w (iLOGP) 3.47 3.60 3.36 3.89 3.71

Log Po/w (WLOGP) 6.20 1.29 4.03 7.23 7.09
Log Po/w

(SILICOS-IT) 4.96 0.82 2.89 5.85 5.46

Pharmacokinetics (Dwoc dpng hoc)

Hép thu qua dudng tiéu

hoa Cao Thap Cao Thap Thap
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Théng s6 T21 T22 T23 T41 T52
Chat wrc ché CYP1A2 Khéng Khéng Khéng Khéng Khéng
Chét trc ché CYP2C19 Khéng Khéng Khong Khéng Khong
Chét trc ché CYP2C9 Khéng Khéng Khong Khéng Khong
Chat wrc ché CYP2D6 Khéng Khéng Khéng Khong Khéng
Chat wrc ché CYP3A4 Khéng Khéng Khéng Khong Khéng
Water Solubility (Tinh tan trong nwdc)
Log S (ESOL) -7.04 -6.51 -6.84 -7.32 -7.23
4.32e-05 2.45e-04 9.21e-05 2.16e-05 2.69e-05
Tinh tan mg/ml; 9.14e- | mg/ml; 3.08e- | mg/ml; 1.45e- | mg/ml; 4.74e- | mg/ml; 5.89-
08 mol/l 07 mol/l 07 mol/l 08 mol/l 08 mol/l
Nhoém Tan it Tan it Tan it Tan it Tan it
Log S (SILICOS-IT) -5.30 -1.65 -3.50 -6.12 -5.67
2.37e-03 1.80e+01 2.03e-01 3.45e-04 9.72e-04
Tinh tan mg/ml; 5.02e- | mg/ml; 2.25e- | mg/ml; 3.20e- | mg/ml; 7.55e- | mg/ml; 2.13e-
06 mol/l 02 mol/l 04 mol/l 07 mol/l 06 mol/l
Nhom Tan‘trung Tan Tan Tan it Tan\trung
binh binh
Medicinal Chemistry (Hoa dwoc)
No; 3 )
Yes; 1 violations: viol\lls:\)t,ioan' Yes; 1 Yes; 1
Lipinski violation: MW=>500, MW>500. violation: violation:
MLOGP>4.15| Nor0O>10, NHorOH>’5 MLOGP>4.15 | MLOGP>4.15
NHorOH>5
No; 2 . No; 2 No; 2 No; 2
e No; 1 e e e
Leadlikeness violations: violation: violations: violations: violations:
MW>350, MW>356 MW=>350, MW>350, MW=>350,
XLOGP3>3.5 XLOGP3>3.5 | XLOGP3>3.5 | XLOGP3>3.5
Bioavailability Score 0.56 0.17 0.11 0.85 0.85
PAINS 0 alert 0 alert 0 alert 0 alert 0 alert

Pé danh gia cac thudc tinh khac nhau cia ADME, bao gém: dugc dong hoc, tinh ua béo,
kha ning hoa tan trong nudc va cac thong s hoa Iy. Cac tinh chat nay di dugc tinh toan cho cac
phan tir tiém ning va duogc trinh bay trong Hinh 4 va Bang 2. Ngoai ra, su trc ché cta cac phan tir
ddi véi cac enzyme Cytochrom P450 (CYP2D6, CYP1A2, CYP2C19, CYP2C9, CYP3A4) da
duoc kiém tra. Két qua cho thiy rang trong sb nim phan tir nay, khong c6 phan tir ndo tuong tac
v6i cac cytochromes P450. Cytochrome P450 anh huéng dén qua trinh chuyén héa thude trong
co thé, do d6 viéc khong twong tac voi cac cytochrome nay cho thdy cac phéan tr khong bj tac
d6ng boi qua trinh oxy héa dién ra trong co thé (Bibi, 2008). Su hap thu qua duong tiéu hoa (GI)
ctia cac loai thudce khong chi phu thudc vao tinh thdm ctia niém mac duong ti€u hoa ma con phu
thudc vao tbc do van chuyén trong dudng tiéu hoa. Két qua cho thdy T21 dugc hip thu qua
duong tiéu hoa cao nhat trong sd cac phan ti, trong khi cac phan tir con lai c6 hap thu thip hon.
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Hinh 4. Phan tich tong quét vé cac dic diém cua cac hop chat A) T21, B) T22, C) T23, D) T41 va
E) T52. Ving mau hong biéu thi cho ving tdi uu cho timg thudc tinh. (Lipophilicity: XLOGP3
—0.7-+5.0, Size: MW 150 - 500 g/mol, Polarity: TPSA 20-130 A2, Solubility: log S < 6,
Saturation: > 0.25 va Flexibility: < 9 lién két)

Duya vao két qua Hinh 4, cho thay T22 1a hop chit c6 tinh chét thip nhét trong duoc dong
hoc do c6 trong luong phan tir va do phan cuc cao hon cac hop chat con lai. Tiép theo 1a
T23<T21<T41<T52. Tinh wa lipid (Lipophilicity) ctia cac phan tir (mg ctr vién thude 1a mdi quan
tAm chinh trong viéc phat trién cac dang bao ché clia n6, boi vi thude phai tham nhap vao 16p doi
phospholipid ctia hau hét cic mang té bao, bao gdm ca mang t& bao rudt. Do do, dé cac phan tir
hap thu tét qua té bao rudt, thi thudc phai c6 tinh chat ua chat béo. Dya vao trong lugng phan tir
(MW) cia cac hop chit cho thay T21, T41, T52 d4p tmg yéu cau vé trong lugng ciia cac phan tir
thubc. Polarity (TPSA: Topological Polar Surface Area) thé hién dic tinh cua thuéc qua duong
ubng. Thong thudng cac loai thude ubng duoc van chuyén xuyén té bao c6 TPSA khong vuot qua
120 A% Tuong tw, ddi voi nhitng thudc xam nhap tt vao ndo, TPSA phai nho hon 100 A2
(Prasanna & Doerksen, 2009). C6 thé thay rang muc d6 van chuyén xuyén té bao tot nhét lan luot
1a T52>T41>T21. Tat ca cac hop chat nay déu co TPSA nho hon 100 A2 nén co thé d& dang van
chuyén qua ndo. Solubility (tinh tan): Cac hop chat déu c6 tinh tan thap, tinh hoa tan tot nhat lan
luot la T22>T23>T21>T52>T41. Saturation (INSATU) (Fraction of carbons in the sp3
hydridization): D6 bao hoa cho phép hinh thanh cac phan tir ¢6 cau triic phirc tap hon va mo rong
tinh linh hoat vé cdu tric ctia cac hgp chat ma khong lam ting déng ké trong lugng phan tir. Két
qua Hinh 4 cho thdy tét ca cac hop chat déu cé Fsp3 > 0.25. Flexibility: thé hién cho tinh linh dong
cac lién két ctia cac hop chat, dua vao Hinh 4 cho thiy cac hop chat déu co c6 do linh dong thap.
Su sdp xép vé do linh dong ciia lién két thap nhat 1an luot 1a: T41<T52<T21<T23<T22.

Toém lai: dya vao biéu dd Radar du doan cho théy cac hop chét c6 hoat tinh sinh hoc tdt,
c6 thé str dung duoc qua dudng udng.

4. Két luén

Trong cong trinh ndy, ching toi di sang loc dugc cac chat Gc ché tiém niang méi cua
RdRp dbi véi virus Sars-CoV-2 (PDB ID: 6XQB) nhu 1a mét phuong an diéu tri Covid-19.



Ho Thién Hoang va cong su. HCMCOUJS-Ky thuét va Cong nghé, 18(2), 13-26 25

Nhiing hop chat nay dugc thiét ké tir co s¢ dit lidu di biét tir cac hop chat khac nhau c6 trong E.
prostrata. Tur nhitng thir nghiém sang loc ao duoc thuc hién ¢ day, chung t6i da chon ra dugc 05
hop chat: Echinocytis acid, eclalbasaponin |, ecliptasaponin A, oleanolic acid, ursolic acid cd
kha ning wc ché hoat tinh enzyme RdRp, tir d6 c6 kha ning lam giam sy nhan ban cua Sars-
CoV-2. Céc tinh chat dugc dong hoc ADME/Tox caa cac hop chit di dugc tinh toan va gioi
thiéu & ddy da cho thay tinh chat duoc dong hoc va doc tinh con tét hon va phu hop hon céc loai
thudc dang duoc thir nghiém véi Covid-19. Két qua nay hira hen tiém nang diéu tri Covid-19
trong tuong lai. Nghién ctru ndy cho thdy tiém ning tng dung cac hop chat tu nhién tir y hoc ¢b
truyén trong viéc phong ngira va diéu tri Covid-19. E. prostrata tir 1au da dugc sir dung nhiéu
trong nén y hoc ¢b truyén cia nudc ta, dic biét 1a cac tinh & Bong bang séng Ctu Long néi
chung va tinh Tra Vinh néi riéng. Nghién ciru 1am sang to vai tro cia cac hop chét tiém ning co
thé ung dung trong thyc tién, dac biét c6 thé phat trién dé dang ¢ nhiing viing ndng thon.

LOI CAM ON

Nhom tac gia xin cam on Uy ban nhan dén tinh Tra Vinh, S Khoa hoc va Céng nghgé,
Hoi Pong y tinh Tra Vinh di cing chiing toi hop tac nghién ciru va giup dd tao diéu kién tét nhat
dé hoan thanh dé tai “Nghién ciru da dang nguon tai nguyén cay thuéc nam va xay dung mé hinh
vuon thudc nam ban dia tai tinh Tra Vinh” (theo hgp dong s6: 07/HD-SKHCN).
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