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Nghién ciu nham sang loc cac hop chat c6 ngudn gdc tir thuc vat Viét Nam c6 kha Nhan

18/10/2025

nang wc ché sEH — 12 mot enzyme c6 vai trd quan trong trong diéu tri chong dong Duoc duyét  24/11/2025

méau. Co sé dit liéu gdm 350 hop chit c6 ngudn gdc tir thao duoc duoc sang loc 40 Cong bd

04/12/2025

thong qua ky thuat md phong lap ghép phan tir véi dich sinh hoc muc tiéu. Két qua ba

hop chit tiém nang véi ky hiéu 25, 64 va 107 thé hién éi luc lién két cao voi sEH, dap

ing bo quy tac Lipinski va ¢ tuong tac phan tir tot v6i enzyme muc tiu. Cac sd lid Ty khoa

thu dugc cho thay cac hop chat trén co thé dong yai tro léqcéc hoat wchét tiém ne‘qlg pbﬁ docking phan ti, enzyme
hop cho nhimg budc nghién ciu thuc nghiém tiep theo dé phat trien thanh thude dieu  sgH sang loc 40, chéng

tri bénh chong dong mau.

d6ng méu, hoat chat thién
nhién
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1. Pit van dé

Bénh dong mau la mot 16i loan tim mach nghiém trong,
dic trung boi sy hinh thanh cuc mau dong bat thudng
trong hé tuan hoan, gay tic nghén dong mau. R4i loan nay
12 nguyén nhén c6t 16i dan dén cac bénh 1y nguy hiém va
c6 ty 18 tir vong cao trén toan ciu, bao gdm nhdi mau co
tim, dot quy thiéu mau cuc bd va thuyén tic huyét khdi
tinh mach [1]. Mic du c6 nhiing tién bd dang ké trong
diéu tri chéng dong mau, cac liéu phap hién tai nhu thude
khang vitamin K hay thudc chdng déng duong udng truc
tiép van con ton tai nhitng han ché nhu phd diéu trj hep,
nguy co chay méau cao [2], hodc khong hiéu qua ddi véi
moét s6 bénh nhan [3]. Do d6, van con mét nhu cau cép
thiét phai phat trién cac muc tiéu sinh hoc méi va céc tac
nhan diéu tri chong déng mau an toan va hiéu qua hon dé
cai thién tién lugng bénh nhan va giam ganh ning y té
cho xa hoi, dic biét 1a cac liéu phap c6 thé ngin ngira
huyét khdi ma van duy tri cam mau [4].

Soluble epoxide hydrolase (sEH) 1a mot enzyme thude ho
epoxide hydrolase, tim thdy trong bao twong va
peroxisomes cuia cic t& bao gan, co tim [5]. Enyme nay
c6 kha nang gin két vi cac epoxides dic thi va chuyén
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chung thanh dang diol trong tmg. Thong qua su chuyén
hoa céc epoxyeicosatrienoic acids (EETs) va cac chat
lipid, sEH déng vai tro quan trong trong viéc phat sinh
mdt s& bénh nhu cao huyét ap, phi dai tim, xo vita dong
mach, thiéu méau ndo va tim/ tén thuong mach mau, ung
thu [6]. Do vy, viéc phat hién cac chit c6 kha ning trc
ché enzyme sEH (dic biét 1a cac hop chat c6 khéi lwong
phan tir thip) dang tr& thanh dich sinh hoc trong viéc
nghién ctru phat hién cac dugc chit dé phong va diéu tri
cac bénh trén [7]. EETs dd duoc xac dinh 1a chét tién
viém, co tinh chit phong chng ton thuong do thiéu mau
cuc bo, chdng suy tim va c6 tinh khang viém trén mé hinh
thd chudt mic bénh va 1a dich tac dong ctia mot s6 loai
thudc.Viée chuyén hoa EET epoxide thanh cac ruou diol
tuong ung (DHETSs), lam giam nong d6 EET va do vay
lam giam lo1i ich tim mach ctia nhém chat EET duoc thuc
hién boi enzyme hoa tan epoxide hydrolase (sEH). Tt do,
néu phat hién dugc cac tac nhan c6 hoat tinh uc ché
enzyme sEH thi néng dd cac EETs s& duoc 6n dinh va
tang 1én va do vay cac EETs s& dugc phat huy ti da cac
tinh chét t5t cho hé tim mach bao gém ting huyét ap, va
diéu tri cac triéu chung viém cho co thé [8].
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Thiét ké thudc sir dung cong cu hd trg may tinh
(Computer aided drug design — CADD) la mét phuong
phap hiéu qua dé danh gia nhanh chong va chinh xac cac
co s6 dit liéu 16n nham tim kiém cac chét trc ché enzyme
tiém niang. Ngudn goc ciia CADD bit ngudn tir nam 1981,
v6i cong bd "Cude cach mang cong nghiép tiép theo:
Thiét ké thudc bang may tinh tai Merck" duoc xuit ban
trén tap chi Fortune [9]. Tam anh hudng ctia CADD tiép
tuc duoc mé rong, nhd vao kha ning tiét kiém dang ké
thoi gian va chi phi lién quan dén qua trinh phat trién
thuéc méi. CADD tao diéu kién thuan loi cho ca viéc xéc
dinh cac chat trc ché méi va tai dinh vi (repurposing) cac
loai thubc hién c6. CADD da déng vai tro trong viée
kham pha mot s6 loai thude da duge thuong mai hoa, bao
g6m dorzolamide, saquinavir, ritonavir va indinavir [10].
Mot khia canh c6t 16i cia CADD lién quan dén viée st
dung cac k¥ thuat tinh toan dé nhén dién céc chit e ché
tiém ndng co ai luc lién két cao vai dich protein. Do do,
viéc tinh toan chinh xac ning lwong tu do lién két ligand
12 v6 cung quan trong [11]. Dé giai quyét thach thirc nay,
cac nha nghién ciru da phat trién nhidu chién luge khac
nhau, bao gdm cac phuong phap dwa trén vat 1y (physics-
based) va dua trén tri thuc (knowledge-based) [12]. Viéc
tich hop cac phuong phap luan nay co thé nang cao hon
nira hiéu qua cia CADD.

Viét Nam c6 ngudn tai nguyén thién nhién doi dao véi
hon 5 000 loai thuc vat va nidm c6 tac dung lam thuéc. Do
do, thao dugc Viét Nam la mot ngu(‘3n tiém nang co thé
khai thac dé giai quyét nhu cau tim ra hop chét lam thude
chbng dong mau. Nghién ctru nay ap dung phuong phap
sang loc ao dé x4c dinh céc chit ac ché enzyme sEH tiém
ning dugc truy xuit tir co s dit lidu cac hop chit co
ngudn gdc thao duge, du doan cac tinh chét gidng thude,
hap thu, phan phdi, chuyén hoéa bai tiét va doc tinh
(ADMET - Absorption, Distribution, Metabolism,
Excretion and Toxicity) dé sang loc ra cic chét trc ché
méi 6 thé duoc st dung nhu cac hoat chét tiém nang dé
phat trién thudc diéu tri lién quan dén bénh déng mau.

2. P6i twong va phwong phap nghién ciru

2.1. Chuin bi ciu triic enzyme

CAu trac tinh thé ciia sEH (PDB ID: 4JNC) duoc thu thap
tir ngan hang co s& dit liéu Protein (PDB) [13]. Phin mém
AutoDock Tools (MGLTools) duoc sir dung dé chuan bi
cAu trac protein cho md phong. Dé khién protein tré thanh
dich tac dung tu do, cac phan tir nudc da dugc loai bo.
Phan tir protein dugc bo sung cac nguyén tir hydro phan
cuc, tham sb solvat héa va tinh ning luong Kollman.

@ Dai hoc Nguyén T4t Thanh
~

Tap chi Khoa hoc & Céong nghé, Vol 8, S2, Nam 2025

Thong tin toa d§ cuia cac nguyén tir trong protein dugc
trich xut dudi dinh dang PDBQT va dugc dung dé chay
AutoGrid va AutoDock.

2.2. Xy dung ciu triic phoi tir

Céu trac ctia cac hop chat duoc thu thap tir cac cong bd
da 6. Cau trac hai chiéu va ba chiéu ciia cac hop chit
dugc xay dung bang phan mém Marvin va Pymol 2.2.2
[14]. Cac hop chat duoc cyc tiéu hoa ning luong bang
phin mém Gabedit 2.5.0 va webserver Chemicalize.
Trong nghién ctru nay, sir dung hop chat 1-[4-methyl-6-
(methylamino)-1,3,5-triazin-2-yl]-N-
[2(trifluoromethyl)benzyl|piperidine-4-carboxamide c6
ky hiéu CHEMBL2392714 lam chat chuan do da dugc
chimg minh trong cong bd trudc d6 cd kha ning trc ché
churc nang hoat dong cta enzyme sEH.

2.3. Docking phan ti

St dung cac phan mém Pymol, Discovery Studio
Vizualizer, LigPlus va Maestro dé phan tich két qua mo
phong, biéu didn do dai lién két hydro giira phdi tir va
protein [15]. Hop ludi duoc xdy dung dé bao gdm cac
amino axit cdu thanh ving hoat dong protease c6 kich
thudc 50 x 60 x 60 A (x x y x z) v6i khoang cach diém
luéi 14 0,375 A. AutoGrid va AutoDock duoc sir dung dé
tinh toan 4i luc lién két gitra phdi tir va protease. Cac tham
s6 cua thuat toan di truyén Lamarckian (LGA) duoc thiét
1ap véi 50 1an md phong cho mdi phéi tir. Cac thong sb di
kém cho chay mé phong hiéu ning cao dugc thiét 1ap bao
gdm: population size 300; maximum number of energy
evaluations 25 000 000; maximum number of top
individuals 1; mutation rate 0,02; crossover rate 0,8; root-
mean-square cluster tolerance 2,0 A. C4u hinh lién két co
diém nang luong gia tri 4m nhiéu nhat dugc tinh 1a cdu
hinh kha di nhat va duogc lua chon dé phan tich tiép theo.
3. Két qua va théo ludn

Céu hinh ciia hé thong may tinh duoc sir dung cho md
phong nhu sau: Intel®CoreTM 17-9700K CPU@3.60
GHz, with 32GB DDR4 RAM, Ubuntu-Linux 14.04.6
LTS. Cac két qua thu dugc clia qua trinh mo phong duoc
phan tich théng qua cac phin mém PyMOL, LigPlus,
Discovery Studio Visualizer va Maestro (Schrodinger).
Thoi gian chay mo phong thyc té thyuc hién trong 20 gio.
Két qua docking ciia 3 hop chét c6 ai luc lién két cao nhit
v6i enzyme sEH dugc trinh bay trong Bang 1. Theo thuat
toan cua AutoDock4, gia tri nang lugng tu do lién Kkét
cang 4m nhiéu c6 nghia 4i luc lién két giita phdi tir va
enzyme dich thu thé cang manh. Tir bang s6 liéu cho thdy
chat chuin CHEMBL2392714 c6 diém ning luong lién
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két v6i sEH 1a —12,20 kcal/mol, do dé co thé coi day la
gi tri chudn dé so sanh, cac hop chit c6 diém ning lwong
tu do lién két gan bang hodc am nhiéu hon gia tri nay co
thé dugc gia thuyét 13 tiém ning lién két tot voi enzyme
sEH.

Hinh anh tuong tac khong gian hai chiéu va ba chiéu cua
céc hop chit 25, 64 va 107 dugc trinh bay trong Hinh 1.
Két qua cho thay, ca 3 hop chat déu thé hién ai luc lién
két manh v6i sEH va tiém ning tc ché hoat dong cia
enzyme ndy thong qua céc tuong tac tao thanh truc tiép
v6i nhitng amino axit quan trong cau thanh nén ving hoat
dong cua enzyme. Hop chat 25 duoc quan sat thiy hinh
thanh 1 lién két hydro véi axit amin Tyr383, bén canh d6
6 cac twong tac yéu véi Trp336, Trp473 gbp phan lam
bén vimng thém lién két gitra phdi tir v6i enzyme dich.
Phén tich cdu hinh lién két cua hop chéit 64 cho thdy,
enzyme sEH gan két v6i hop chat nay qua mot tap hop
céc lién két yéu tai amino axit Trp336, Met339, Phe381,
bén canh d6, 1ién két hydro dwgc quan sat hinh thanh giira
hop chét voi Tyr343, Tyr383, GIn384 trong ving hoat
dong ctia enzyme. Hop chit 107 cho thy tao mot lién két
hydro véi amino axit Asn472 va tuong tac voi enzyme
dugc bo tro boi cac lién két ky nudc véi Trp336, Ser374.
Nhitng amino axit hinh thanh lién két v6i cac hop chat
ndy co6 su twong doéng cao so v&i chat chuan
CHEMBL2392714, dang chu ¥ 1a lién két hydro voi
Tyr383. Pay 1a mot trong nhiing axit amin da dugc chiing
minh dong vai tro chinh trong hinh thanh chic nang hoat
dong cua enyzme sEH. Tur cac dit lidu trén, c6 thé nhin
dinh cac hop chat trén c6 tiém ning cao trong viéc trc ché
enzyme nghién cuu.

Céc dic tinh gidng thudc cta hai hop chit tc ché tiém
ning dugc danh gia sir dung bo quy tic 5 tiéu chi cua

Lipinski (Ro5) nham xac dinh hop chit pht hop cho cac
giai doan nghién ctru phat trién thudc tiép theo. Bén canh
do, cac hop chat duoc danh gia thém vé cac dic tinh dugc
dong hoc va dy doan doc tinh bﬁng cach st dung
webserver Molinspiration va ProTox-II cheminformatic
(Bang 2).

Két qua thu duoc chi ra rﬁng, ca ba hop chit 25, 64 va
107 dugc xac dinh s¢ hitu nhitng dac tinh thuan 19i cho
viéc phat trién thudc duong ubng, véi it hon hai lan vi
pham céc chi tiéu cia quy tic Lipinski. Cac thong s6 dugc
dong hoc va dit lidu doc tinh dy doan két hop vé6i két qua
md phong docking phan tir dd dong gop thong tin hitu ich
cho viéc danh gia cac hop chat tiém ning c6 kha ning trc
ché enzyme SEH va céc dic tinh gidng thudc dé tién hanh
nhing nghién ctru tiép theo cho phat trién thudc. Két qua
tinh toan cac dic tinh cho thiy cic hop chat nay dwoc
phan loai 1a it doc (hang 4), an toan twong duong chat
chuan CHEMBL2392714. Bén canh d6, cac thong ké da
chi ra nhirg hop chat ¢ sinh kha dung dudong udng tdt
s& c6 it hon 12 lién két cho (HBD) va nhan (HBA). Trong
nghién ctru nay, theo két qua phan tich, ca ba hop chét
dugc quan sat thay co it hon 12 lién két HBD va HBA,
dap tng cac tiéu chi va dugc gia thuyét phi hop cho phat
trién thudc dudng ubng.

Trong nghién ctru ADMET, mét trong nhiing thach thirc
quan trong nhét ddi véi thude duong udng 1a sy di chuyén
clia n6 qua hang rao biéu mé rudt, diéu nay quyét dinh tbc
d6 va mirc do hap thu thudc cta ngudi va cudi cing anh
hudng dén sinh kha dung cta thude. Theo phan tich gia
trji HIA, ba hop chat déu co gia tri bang 1, diéu nay cho
thdy chiing c6 kha ning hap thu cao trong dudng rudt cua
nguoi.

Bang 1. Két qua md phong docking phan tir ciia 3 hop chat tiém ning véi enzyme sEH

Dock
P 0¢ Amino acid tham gia tao . . . . .
Hgp chat score , Amino acid tham gia tao twong tac ky nuéc
twong tac Hydro
(kcal/mol)

Dock 25 -11,35 Tyr383 Trp336, Trp473

Dock 64 -10,67 Tyr343, Tyr383, GIn384 Trp336, Met339, Phe381

Dock 107 -11,83 Asn472 Trp336, Ser374

Phe267, Pro268, Trp336, Met339, Pro361, 1le363,
CHEMBL2392714 -12,20 Asp335, Tyr383 Phe381, Leud408, Met419, Val 498, Leu499, Met503,

His524, Trp525
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Interactions

[:] Van der Waals :I Pi-Sigma
- Unfavorable Bump |:] Pi-Pi T-shaped
] salt Bridge [ ] amyt
l:] Carbon Hydrogen Bond [:] Pi-Alkvl
Pi-Anion i
] I:l Conventional Hydrogen Bond
:] Pi-Sulfur
Hinh 1. C4u hinh lién két trong khong gian hai chiéu va ba chiéu duoc du doan boi phén mém AutoDock4.2.6 cla cac

hop chét

Bang 2. Chi s6 ADMET va du doan doc tinh ciia cac chat trc ché tiém ning

P MR LDso Toxicity
H hat MW | HBD | HBA | LogP HIA
op chd o8 (cm*mol) | (mg/kg) | prediction®
Dock 25 404 1 1 6,62 106,92 840 4 1,000
Dock64 472 1 2 6,24 102,53 905 4 1,000
Dock 107 425 0 1 7,61 112,44 795 4 1,000
CHEMBL239271

4 408 2 7 2,77 102,33 2 000 4 1,000

“ Dy doan doc tinh: 1 => 6 (Poc tinh cao den khong doc); MW: Molecular weight; HBD: Hydrogen bond donor;
HBA: Hydrogen bond acceptor; MR: Molar Refractivity;, HIA: Human Intestinal Absorption

4. Két luan

Trong nghién ctru nay, k¥ thuat mé phong docking phan
tr va phan tich twong tac phan t da duogc ap dung thanh
cong trong viée xac dinh cac chit e ché ddi voi enzyme
sEH. Ba hop chat v6i ky hiéu 25, 64 va 107 thé hién ai
lirc cao v6i enzyme muc tiéu. Ba hop chét nay ciing dap
g qua quy tic 5 cua Lipinski va c6 kha ning 1a thudc
hoat dong bang duong udng. Cac hop chit trén dugc tim
thdy trong chiét xuét cia cac loai thao duoc co & Viét
Nam, do d6 ¢6 tiém ning khai thac dé ché tao thudc didu

Tai liéu tham khao

trj bénh. Viéc ap dung phuong phap sang loc 4o co thé
lam giam déng ké chi phi tong hop va san xuét thudc,
ddng thoi cung cdp bang chiing cho cac twong tic ctia hop
chat d3 x4c dinh v6i enyzyme sEH. Tuy nhién, dé c6 thé
ap dung trong thuc té, can thiét thuc hién cac nghién ctru
thuc nghiém (in vitro va in vivo) dé xac nhan tac dong ctia
cac hop chét nay trong viéc diéu trj bénh.

Loi caAm on: Nghién ctu nay duoc tai tro thuc hién boi
Quy Phat trién Khoa hoc va Cong nghé ciia Truong Dai
hoc Sur pham Ha Noi 2, ma sb dé tai: HPU2.2022-UT-12.
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Abstract

The study focused on the virtual screening of a natural product library derived from Vietnamese flora to identify potential
small-molecule inhibitors of soluble Epoxide Hydrolase, a validated molecular target in anticoagulation therapy. A
compound library comprising 350 natural derivatives was computationally screened against the target enzyme using
molecular docking simulation techniques. The structure-based screening results successfully identified three lead
candidates (compounds 25, 64, and 107) which demonstrated high predicted binding affinity for sEH. Crucially, these
compounds satisfied key drug-like criteria, notably Lipinski's Rule of Five, and exhibited favorable molecular
interactions within the enzyme's active site. The obtained data substantiate the potential of these molecules to serve as
promising chemical scaffolds, thereby warranting advancement into subsequent pre-clinical experimental validation
steps for drug development in anticoagulation treatment.
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