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TOM TAT

Nghién cttu stt dung md phong docking phan tir nhdam danh gid kha nang tc ché
protein 4W93 ctia a-amylase (enzyme) cua 13 hop chat cé trong cay B6 cong anh
Viét Nam (Lactuca indica L.). Vi tri s6 2 1a vi tri t8i wu cho qua trinh docking cua tat
ca cac hop chdt. Hop chat A13 ¢6 ning luong docking thdp nhat (-12,9 kcal/mol) va
sO tuong tac v4i nhat, vugt ca thudce déi ching Acarbose. Cac thong s hda ly va
duoc dong hoc — ddc hoc cua cac hgp chat A1-A13 dugc xac dinh b.:ng phan mém
truc tuyén ADMET lab 3.0. K&t qua cho that phan 1on cac hgp chéat cé ddc tinh “giéng

thudc” va kha nang hap thu t6t, hd trg dinh hudng phat trién diéu tri tiéu duong.

T khéa: B6 cong anh Viét Nam (Lactuca indica L.), docking phan t, protein 4W93.

1. MO PAU

Cay B0 cong anh Viét Nam (Lactuca indica L.) phan bd rong rai tai cac vung on
ddi va can nhiét déi nhu chau Au, chau A, Bc My. Cay B6 cong anh Viét Nam chita
nhiéu hop chét thugc nhém: flavonoid, sesquiterpen, triterpenoid, phenolig, ... [1-4]. Cay
B6 cdng anh Viét Nam duogc sit dung nhu mot bai thudce dan gian dé€ giai doc, thanh
nhiét, chita mun nhot, viém nhiém, ap xe [5]. Ngoai ra, nd con c6 tac dung chong viém,
khéang khuan [6].
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Bénh tiéu duong la moét bénh r6i loan chuyén hoéa carbohydrate do tuyén tuy san
xuat thiéu hormone insuline hodc hormone nay mat kha nang tac dong hiéu qua dén co
thé dan dén lwong duong trong méau ludn 6 muic cao [7]. Bénh tiéu duong duoc chia lam
hai nhém chinh: tiéu duwong loai 1 va tiéu duong loai 2 [8]. Trong d6, tiéu duong loai 2
chiém da s6 vdi khoang hon 90 % trong tong s6 bénh nhan tiéu duong [9]. Hién nay,
bénh tiéu duong loai 2 duoc diéu tri cht yéu dua trén phuong phap tic ché enzyme lién
quan dén chuyén héa tinh bdt va diéu hoa insulin, nhung van chua cé phwong phéap
hiéu qua d€ chira tri dit diém. Trong d6, a-amylase la enzyme then chdt tham gia vao
qua trinh chuyén hoa tinh bot thanh glucose, gdp phan lam tang duwong huyét sau bira
an. Do d¢, viéc tic ché hoat dong ctia a-amylase (enzyme)dong vai tro quan trong trong
kiém soat duong huyét ¢ bénh nhan tiéu duong loai 2. Protein 4W93 la cdu tric tinh thé
cua a-amylase (enzyme) trong tuyén tuy nguoi duoc xac dinh thong qua ngan hang
protein v6i ma s6 PDB: DOI: https://doi.org/10.2210/pdb4W93/pdb — Hinh 1 va day la
protein chinh trong qua trinh nghién ctru kha nang tic ché a-amylase (enzyme). Tuy
nhién, cac nghién cttu danh gid dong thoi tiém nang trc ché a-amylase (enzyme) va dac
tinh ADMET ctia cac hop chéat tir cdy B6 cong anh Viét Nam van con han ché.

Hinh 1. C4u trtc protein 4W93 cua a-amylase (enzyme).

Dua trén nhitng phan tich trén, nhém ching t6i tién hanh tim kiém va chon ra
cac hop chat dai dién cua cay B6 cong anh Viét Nam (Lactuca indica L.) trong cac tai liéu
da duoc cdng bd. Sau doé tién hanh nghién ctru in silico kha nang trc ché protein 4W93
bang phuong phdp mo6 phong docking phan tir. Khao sat cac “giong thudc” bang quy
tic 5 Lipinski va duw doan tinh chat duoc dong hoc — doc hoc béng mo hinh ADMET.

2. PHUONG PHAP NGHIEN CUU
2.1. Phin mém va cong cu st dung

+ Phan mém: ChemBioOffice 2018, SYBYL-X 1.1, MOE 2022.10

130


https://doi.org/10.2210/pdb4W93/pdb

TAP CHI KHOA HOC VA CONG NGHE, Truong Pai hoc Khoa hoc, DH Hué
Tap 29, S5 2 (2025) ISSN: 2354-0842

+ Cong cu: ADMETIab 3.0 (https://admetlab3.scbdd.com) va ChemDoodle web
(https://web.chemdoodle.com)

2.2. Nghién ctru In silico

Nghién cttu In silico kha nang tic ché bénh tiéu duong ctia cac hop chat khao sat
duoc trinh bay trong Hinh 2.

[ Hgp chat nghién citu ]

J

Mo phéng Docking phan to
Chuan bj Chuan bij Dockin Re- Phantich
protein ligand g docking twongtac

Dy doan tinh chat héa ly va duoc déng — déc hoc
Quy tac Théng sé
Lipinski ADMET

Hinh 2. So d6 quy trinh nghién cttu In silico

2.2.1. M6 phéng docking phan tt
Mb phong docking phan t& bang phan mém MOE.2022.10 [10] gom 5 budc:
Buéc 1. Chudn bi cdu triic muc tiéu

- Lwra chon protein trén co s¢ dit liéu Protein Data Bank. Xac dinh vi tri gén két
gitta ligand va cdc amino acid quan trong. Loai bo nudc va cac polymer khong can thiét,
tai lap vung hoat dong ctia protein

Buéc 2. Chudn bi cdu triic phan tit hop chat (ligand)

- Xay dung cdu tric hda hoc 3D ctia cac hop chat nghién ctru bang phan mém
ChemBioOffice 2018 sau d6 tién hanh t8i vu ning lwong bang phan mém SYBYL-X 1.1.

Buoc 3. Docking phin tir vao muc tiéu tac dong

- Docking phan t&t bang phan mém MOE 2022.10 véi cdu hinh: ty dong tim kiém
héc protein c6 khong gian phi hop véi thé tich ligand; s& két qua t&i da cho mdi bude
1ap 1000; s& két qua t6i da cho mdi sw phan manh ligand 1a 200. CAu dang t6t véi ning
luong docking phan tit DS (kcal.mol™) thdp nhat.

Buéc 4. M6 hinh tdi docking phin tir (Re-docking)

- Lap ghép lai cau trc ligand dong két tinh trong protein va xac dinh d6 léch binh
phuong trung binh géc (RMSD) cho biét murc do sai léch vé lién két xwong protein ban
dau (budce 3) va tai 14p ghép (sau bredc 4). Gid tri RMSD < 2,0 A thé hién qua trinh docking
dang tin cay.
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Budc 5. Phan tich két qua docking phdn tir vao muc tiéu tdc dong

- Déanh gia kha nang trc ché protein ctia hop chat nghién ctru thong qua viéc danh
gia diém s 1ap ghép va tuong tac ligand-protein gom: Niang luong docking phan ti DS
(kcal.mol), tham s& RMSD.

- Phén tich twong tac ligand — protein (lién két hydrogen, twong tac n-n, ion, van
der Waals, ...) va biéu dién twong tac trén hinh minh hoa 2D-3D.

2.2.2. Du doan tinh chat héa ly va duoc dong — doc hoc

Céc thong s6 duoc ly nhu: khéi lwong phan tix (Da), thé tich (A3), hé s6 phan tan
(logP va logS) duoc xac dinh b??mg cong cu ADMETlIab 3.0 va do kha cyc (Ae’) dwoc tra
ctru bang Chemdoodle. Quy tac 5 Lipinski: LogP < 5, khdi luong phan ti < 500 amu véi
s0 luong chat nhan lién két hydrogen < 10, s6 luong chat cho lién két hydrogen <5 [11,
12] dwoc st dung dé€ sang loc hop chét “giong thudc.

Tinh chat duoc dong — doc hoc duoc danh gia thong qua cac thong s6 ADMET
cua hgp chét nghién cttu nhu hap thu (adsorption), phan bd (distribution), sw trao d6i
chat (metabolism), bai tiét (excretion) va dc tinh (toxicity) duoc dy doan b?mg cOng cu
ADMETlab 3.0.

3. KET QUA VA THAO LUAN
3.1. Dit liéu cac hop chit nghién ctru va protein

Ttr cac tai liéu khac nhau vé cay Bo cong anh, ching t6i da tién hanh danh gia va
chon ra mot s6 chat tiéu biéu thudc cac nhém hgp chdt nhu phenolic, triterpenoid,
alcohol, flavonoid, sesquiterpen va thudc Acarbose diéu tri tiéu duong thuwong mai duoc
st dung lam thudc d6i ching. D liéu vé cau tric hda hoc va ky hiéu ctia cac hop chat
nghién cttu duwoc trinh bay trong Bang 1 va Hinh 3.
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Hinh 3. Cong thirc cau tao cac hop chdt A1-A13 va thudc ddi ching Acarbose (D)
Bang 1. Thong tin cac hop chdt nghién ctu
STT Tén hgp chat Ky hiéu  Congthtc phinted Pubchem ID Ghi chu
1 1133,13- dihydrogenlactucin Al CsHsOs 8146356 Hou va cs [1]
2 Quercetin A2 CoHsO4 4444051
3 Rutin A3 C2H520:2 4444362 Kim it cs 13
4 Phytol A4 C7H1cO 4444094 im va cs (3]
5 2,2-dimethylpentan-1-ol A5 CoHsO4 16022
6 Protocatechuic acid A6 C30Hs00 71
7 P-coumaric acid A7 C1sH160e 553148 W, ves 2]
8 Methyl p-hydroxybenzoate A8 C21H20011 7176 g v cs
9 Caffeic acid A9 C2sHuNO1s 600426
10 Lupenyl acetate A10 CsHsOs 83202 Shinozaki va cs [4]
11 Lupeol All C2H50:2 228079
-hydroxy-3',4',7-trimeth s
1 hydroxy ANy A12 C7HcO 4437370 Thity v cs [13]
flavone
13 Cynaroside A13 C30Hs00 4444241
14 Acarbose D C18H16056 41774 Thudc d6i ching

3.2. Khao sat kha ning tc protein 4W93 bing phuong phap docking phan ti

C4u truc bac hai protein 4W93, cling v6i cac vi tri tiép can (hSc) twong tac voi cac
hop chat A1-A13 va thudc d6i chiing Acarbose (D) duoc trinh bay trong Hinh 4. Cac vi
tri ti€p can dong vai tro quan trong trong viéc xac dinh murc d¢ tuong tac va kha nang
tec ché€ ctia cac hgp chat d6i vdi protein. D€ danh gia kha nang tic ché nay, hai tiéu chi
chinh duoc xem xét bao gom néang luong docking DS (kcal/mol) va s6 luong tuong tac
gitta hop chat véi cac vi tri ti€p can. Cu thé, khi nang lwong docking ¢ gid tri cang thap

va s0 luong tuong tac cang nhiéu, hgp chédt d6 cang c6 tiém nang tic ché cao. Két qua

sang loc cac hop chat tai 4 vi tri ti€p can duoc trinh bay trong Bang 2
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Vi tri 1 — 4 protein 4W93
B @
Vi tri 1
4\."' \’(7/ Vi tri 2
2 17 \\f:\‘ O
Y %" S Vitri3

y

Vitri4

Hinh 4. Cau trtc protein 4W93 véi cac vi tri tiép can khac nhau: Vi tri 1 (mau xdm), Vi tri 2 (mau
vang), Vi tri 3 (mau xanh 1 cdy), Vi tri 4 (mau cam).
Bdng 2. Két qua sang loc vé kha nang trc ché' 1én cac vi tri tiém néng trén protein 4W93 cua cac
hop chat A1-A13 va thudc ddi ching Acarbose (D).

Protein 4W93
Hop chat Vitril Vi tri 2 Vitri3 Vi tri 4

E N E N E N E N

Al -8,4 1 -10,9 2 -8,9 1 -8,0 0
A2 -9,2 1 -12,0 3 -8,6 1 -8,3 1
A3 -10,1 2 -12,3 3 9.0 1 -8,1 0
A4 7.8 0 9,0 1 7,3 0 -6,7 0
A5 -8,0 0 9,1 1 -7,6 1 -7,0 0
A6 -9,0 1 -11,2 2 -8,0 0 7,7 0
A7 -9,4 1 -11,0 2 -8,8 1 7,2 0
A8 -8,8 1 -11,3 2 -8,3 1 -7,5 0
A9 -10,8 2 -12,6 4 9,7 2 -8,6 1
A10 -7,3 0 -8,9 1 -7,0 0 -6,8 0
All 7,7 1 -10,8 2 71 1 -6,9 0
Al12 -7,0 1 -11,4 2 -6,5 0 -6,8 0
A13 9,9 2 -12,9 5 -10,8 3 -8,7 1
D 9,5 1 -12,1 3 9,0 1 -8,9 1

E: nang lvong docking DS (kcal/mol); N: s6 tuwong tac

Bang 2 trinh bay két qua sang loc kha nang tc ch€ ctia cac hop chdt nghién ctru
trén bon vi tri tiém néng cta protein 4W93. Hai tiéu chi danh gia chinh bao gém nang
lwong docking DS (E) va s& luong twong tac hinh thanh (N). Ung véi mdi chat, vi tri 2
c6 nang luwgng docking thdp nhat va nhiéu twong tac nhat khi so sanh vdi cac vi tri con
lai. Tai vi tri 2, gia tri ndng leong docking thdp ndm trong khoang tir -12,9 kcal/mol dén
-8,9 kcal/mol va sO tuwong tac cao tir 1 dén 5 twong tac. Do d6 vi tri 2 dwgc lua chon lam
vi tri t61 wu d€ nghién cttu cac twong tac gitta cac hop chat nghién cttu véi protein 4W93.
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[A8-aW93] [A9-4W93] [A10-4W93] [A11-4W93] [A12-4W93] [A13-4W93] [D-4W93]

Hinh 5. M6 phong truc quan 2D-3D te ché protein 4W93 thong qua twong tac ciia cac nhém
chtic trong hop chat nghién cttu A1-A13 va thudc d6i chiing Acarbose (D).

Nghién ctru m6 phong qua trinh docking 1én protein 4W93, cac thong sb cuia qua
trinh docking nhw nang luong docking (DS), chi s6 RMSD, céc tuong tac van der Waals,
lién két hydrogen dwgc trinh bay trong Bang 3 va hinh anh m6 phong 2D-3D qua trinh
tec ché duwgc minh hoa trong Hinh 5. Cac gid tri RMSD déu nho hon 2A trong tat ca mo
phong nén két qua docking la dang tin cay [14].

Kha ning ttc ché& protein 4W93 duoc danh gid bang cach so sanh cac thong sd
nhu DS, s6 lién két hydrogen va tuwong tac van der Waals . Gia tri nang lwong docking
nam trong khoang tir -8,9 kcal/mol dén -12,9 kcal/mol véi s8 lwong twong tac tir 0 dén 7
twong tac. Trong d6 hop chat A13 c6 gia tri docking -12,9 kcal/mol vdi s6 twong tac la 5
(3 twong tac H-cho, 1 twong tac H-nhan va 1 twong tac n-) ¢6 hiéu qua tc ché protein
4W93 cao hon so véi thudc ddi chiing Acarbose. Ngoai ra, bang cach so sdnh gia tri nang
lwgng docking, s6 luwong lién két hydrogen va tuong tac van der Waals, ching t6i nhan
thay kha nang trc ché protein 4W93 giam dan theo thi tu: A13 (DS=-12,9 kcal/mol) > A9
(DS=-12,6 kcal/mol) > A3 (DS=-12,3 kcal/mol) >D (DS=-12,1 kcal/mol) > A2 (DS=-12,0
kcal/mol) > A12 (DS=-11,4 kcal/mol) > A8 (DS=-11,3 kcal/mol) > A6 (DS=-11,2 kcal/mol)
> A7 (DS=-11,0 kcal/mol) > A1 (DS=-10,9 kcal/mol) > A11 (DS=-10,8 kcal/mol) > A5 (DS=
-9,1 kcal/mol) > A4 (DS= -9,0 kcal/mol) > A10 (DS= -8,9 kcal/mol). Cac hgp chat thudc
nhém hop chét flavonoid (A13 va A3) va phenolic (A9) va manh hon ca thuSc d6i ching
Acarbose (D). Diéu nay c6 thé do cac hop chat thugc nhém flavonoid va phenolic ¢
chtta nhom hydroxyl (-OH) va nhom carbonyl (C=0) lan luot ¢ kha hinh cac lién két
hydrogen cho (H-cho) va hydrogen nhan (H-nhan) gitp tang cuong twong tac phan tte
gitta ligand va cac amino acid ctia protein 4W93. Ngoai ra, vong thom trong cac hgp chat
giup tang s6 luong cac twong tac H-n va -1t véi cac amino acid mang phong thom nhu
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(Trp 59, Tyr 62, Leu 165, ...) giup lam ting d6 6n dinh ctia phttc Ligand-protein nang

cao kha nang tic ché protein 4W93.

Bdng 3. Cac thong sO trong twong tac thong qua md phong docking phan ti gitta cac hop chat
nghién ctru A1-A13 va thudc Acarbose (D) 1én protein 4W93.

Phttc Ligand-protein Lién két hydrogen T 4 der Waal
wong tac van der Waals
Phitc DS  RMSD L P T D E i
C  5ring  His305 H-n 401 06 1rp58 Tyr62 Trp59, Asp 356,
A1-4W93 -10,9 1,65 Thr 163, Leu 165, GIn 63, His
O  b5ring  His 305 H-n 330  -13 qo1
O O Glu 233 H-cho 306  -3,8 Asp 300, Asp 197, His 299, His
A2-4W93  -12,0 1,50 C 6oring Tyr62 H-n 454  -0,7 305, Asp 365, Trp 58,Leu 165,
6-ring 6-ring  Trp 59 -1 3,62 -0,6 GIn63
O O Asp356  Hecho 266 2,3 e 235 His 201, Lys 200, Ala
198, Asp 300, Gly 164, Leu 162,
A3-4W93  -123 1,48 (@) O Glu 233 H-cho 2,99 20 Tyr 62, Asp 197, Leu 165, His
101, Thr 163, GIn 63, Trp 357,
O O Glu 233 H-cho 2,76 -1,7 Trp 58, His 305, Trp 59
Lys 200, Gly 306, His 201, His
. 305, Asp 300, Glu 233, Leu 165,
A4-4W93  -9,0 1,17 C 6-ring Tyr 62 H-n 4,75 -0,5 Trp 59, Trp 58, His 101, Ala
198, Asp 197, Leu 162, Ile 235
Arg 195, ala 198, his 101, trp
A5-4W93 9,1 0,77 O O  Asp197 H-cho 2,89  -2,2 58, his 305, his 299, trp 59, tyr
62, glu 233, asp 300, arg 195
0 O  Glu233 H-cho 300 -1,3 Asp 300, Trp 59, His 299, Trp
A6-4W93  -11,2 1,37 58, Tyr 62, Leu 165, GIn 63,
O N His10l  Hwnhan 301 06 Agp197
o) 0] Asp 197 H-cho 2,83 3,1 Asp 300, Glu 233, His 299, Tyr
A7-4W93 -11,0 0,78 ) . 62, Arg 195, GIn 63, His 101,
O N His 305 H-nhan 3,57 -0,6 Leu 165, Trp 59, Trp 58
6-ring C Trp 59 n-H 3,61 -0,5  His 305, Asp 356, His 101, GIn
A8-4W93  -11,3 0,73 .
6-ring C Leu 165 n-H 4,71 -0,5 63, Tyr 62
O O Asp 197 H-cho 289 2,2 His 299. Asp 300, Glu 233, A
is 299, Asp 300, Glu 233, Arg
O O Tyr 62 H-cho 3,02 -0,8 .
A9-4W93  -12,6 0,87 o N His 305 H-nhan 3,57 07 ;25, 51—8115 101, GIn 63, Leu 165,
6-ring C Trp 59 n-H 4,25 -0,5 p
Ala 198, Asp 197, Asp 300, His
A10- . R 101, Arg 195, His 305, Trp 58,
W93 -8,9 1,11 O N His 299 H-nhan 2,90 -0,5 Tyr 62, Trp 59, Thr 163, Leu
162, Leu 165, Glu 233.
0 O  Asp197 H-cho 318 -0,9 Tyr 62, Asp 300, His 305, Trp
Al1- 108 141 58, His 101, Ala 106, Leu 165
4W93 ! ’ C 6—ring Tl‘p 59 H-n 3/51 _0,5 Thr 163, Gly 164, Leu 162, Glu
233
Glu 233, Tyr 62, GIn 63, His
(@) O Asp 197 H-ch 2,85 -5,4 ! ’ !
AL P e 101, Leu 165, Trp 58, Asp 358,
4W37 ! ’ T 7, Hi His 299, A
w3 6ting 6ring  Trp 59 e 374 23 ¢ 155}; - 305, His 299, Arg
O O Asp 197 H-cho 3,15 -1,7 His 101, Ala 198, Asp 300, Gly
(@) (@) Glu 233 H-cho 340 -1.0 164, Thr 163, Leu 165, Tyr 62,
A13- Trp 59, His 299, GIn 63, Gly
awzy 120126 0O A6 Hecho 2783001 A1 106, Val 107, Trp 357,
O N His29  Hnhan 304 08 g5 305 Asp 356, Trp 58, Leu
6-ring 5-ring  Trp 59 -1 376 0,6 162
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D-4W93  -12,1 1,61

(@)

(@)

(@)

(@)

(@)

(@)

Glu 233 H-cho

Glu 233 H-cho

Asp 197 H-cho

3.10

3.21

2.85

-1.1

His 101, Ala 198, Asp 300, Gly

164, Thr 163, Leu 165, Tyr 62,

-1.4

Trp 59, His 299, GIn 63, Ala

106, Gly 104, Val 107, Trp 357,

-2.0

His 305, Asp 356, Trp 58, Leu
162

DS: niing luong docking (kcal/mol); RMSD:D$ léch binh phuong trung binh géc (Root-mean-square deviation) (A)

L: Ligand; P: Protein; T: loai tuong tac; D: khoang cach tuong tac (A); E: ning luong (kcal.mol)

3.3. Dy doan tinh chit hoa ly

Bang 4 liét ké cac thong s6 hoa ly ctia cac hop chat nghién cttu va thude d6i chiing
Acarbose (D) bao gom khéi lirong phan tir (amu), d6 kha cuc (A3), kich thudc (size) (A)
va hé s6 phan tan LogP, LogS. Nhin chung, cac hop chat nghién ctru c6 khoi luong phan

tte dwdi 500 amu (trir A10 va A13), cho thdy ching dap ing duwoc mot trong nhitng diéu

kién quan trong ctia quy tac Lipinski. Bén canh do, gia tri logP ctia cdc hop ctia cac hop

chét phan 16n nho hon 5 (trtr A4 va A11) nén tan kha t6t trong nudc, giap tang kha nang

hap thu va phan tan trong co thé. Ngoai ra, d¢ kha cwc 16n (>10 A3), thuan 1oi tao lién

két voi cac amino acid trong protein thong qua twong tac hydrogen va twong tac van der

Waals manh mé. Nén thuén loi cho qua trinh tc ché protein, do sy twong tac chat ché

gitta phan t& hop chat va ho tro hiéu qua trong viéc phat trién cac loai thudc méi.

Bang 4. K&t qua tinh chat hoa ly cua cac hop chat A1-A13 va thudc d6i chitng Acarbose (D).

Hé s6 phan tan

Hop chit Thé tich Khoi Do phan Heé sd hoa tan Tong s6 lién ket
lugng cuc hydrogen 4W93
LogS LogP

Al 275,732 278,12 27,77 -2,007 0,493 2
A2 282,767 302,04 108,11 -3,722 1,448 3
A3 552,318 610,15 42,75 -2,397 0,986 3
A4 360,63 296,31 37,96 -6,853 7,46 1
A5 138,419 116,12 14,22 -1,434 2,06 1
A6 145,687 154,03 14,23 -1,697 1,001 2
A7 168,852 164,05 16,99 -2,114 1,44 2
A8 154,193 152,05 15,39 -1,576 2,005 2
A9 177,642 180,04 17,65 -1,837 1,19 4
A10 531,553 468,4 56,43 -8,773 7,21 1
A1l 490,807 426,39 52,7 -7,205 6,729 2
A12 325,865 328,09 86,78 -4,871 2,819 2
A13 413,147 448,1 106,58 -3,597 0,906 5
D 573,315 645,25 70,71 0,533 -4,808 3

DS1s (kcal/mol); Thé tich (A); Khéi lwgng phan tix (Da); Do kha cuc (A%

3.3. Dy doan tinh chit dugc dong — doc hoc

Tinh dwgc dong — doc hoc cua cac hgp chat nghién ctru va thudc ddi ching

Acarbose duwgc phan tich théng qua phdn mém truc tuyén ADMETlab 3.0

(https://admetlab3.scbdd.com/). Két qua md phong duoc trinh bay trong Bang 5 va 6.

Vé tinh hap thy, cac hgp chét nay c6 kha nang tham qua mang Caco-2 nam trong
khoang -4,452 (A8) dén -6,547 (A3) nén c6 kha nang hap thu qua rudt non mot phan.
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Ngoai ra, kha nang hap thu qua mang sinh hoc dao dong trong pho rong, véi nhiéu chat
dat mirc hdp thu cao (+++) nhu cac chat A1, A3, A6, A9, A13 va D. Mot s6 chat khac nhw
chat A4, A10 va A12 hap thu kém (---). Vé twong tac véi P-glycoprotein, da s6 cac hop
chat khong ttc ché P-glycoprotein nén gitip han ché viéc dao thai khoi t€ bao (trtt hop
chat A10 va A12). Hau hét cac chat déu c6 kha nang hap thu sinh hoc khi & muic cao
(F30% va F50%). Sy phan bd ctia cac hop chdt A1-A13 phu thudc nhiéu théng sd va cac
hop chét nay c¢é xu hudng tich tu trong huyét twong, cac mo. Cac hop chat A1-A13 da
phéan khong c6 kha nang vuot qua hang rao mau nao (BBB) (---), ngoai trir cac hop chat
A5 (++), A11 (++4).

Vé kha nang chuyén hda, hau hét cac hop chat khong tic ché hodc tte ché€ yéu véi
ho enzyme Cytochrome P450 (CYP). Mot s6 truong hop ngoai 1€ ¢ su tre ché manh (+++)
nhu cac hop chat A2, A4, A10. Vé kha nang bai tiét, gia tri d6 thanh thai huyét tuong
(Clplasma) cang thdp thi c6 thé ton tai lau trong co thé va nguoc lai. Cac chat nghién ctru
phén bé trong khoang rong tir thdp nhét (D: 0,044) dén rat cao (A9: 14,358) cho thay cd
s khéc nhau trong tdc do dao thai ra khoi co thé. Ngoai ra, thoi gian ban huy (T1/2) cta
hau hét hop chat 1a ngan (< 5 giod). Thong qua hai thong s8 d6 thanh thai huyét tuong
(Clplasma) va thoi gian ban huy c6 thé budc dau du doan duoc liéu dung va thoi gian
stt dung. Vé doc tinh, thdng s vé nguy co r6i loan nhip tim (ttc ché HERG) cua cac hop
chat déu thap cho thady mirc do an toan ddi véi tim mach twong d6i tot. Thong qua viéc
danh gia cac thong s6 ADMET da budc dau du doan duoc vé déc tinh duoc ddng — doc
hoc cuia cac hop chat A1-A13 va thudce déi ching Acarbose (D) d€ lam co so cho qué
trinh phat trién thudc. Trong d6 cac hgp chét thuéc nhom tic ché manh gom A13, A9,
A3, A2 va A12 déu cho hiéu qua tuwong ddi vé chi tiéu ADMET. Tuy nhién, cac hop chat
A3, A12 va A13 duoc du doan c6 chi s ton thwong gan do thudc (DILI) twong d6i cao
0 v0i cac chat con lai nén duoc du doan ¢ kha nang anh hudng dén gan nén can luu y
trong qua trinh phat trién thudc.

Bang 5. Két qua ADMET cua hop chat A1-A7.

Tinh chat Al A2 A3 A4 A5 A6 A7

Hap thu

Tinh thdm mang Caco2 -5,063 -6,177 -6,547 -5,028 -4,6 -5304 -4,86

Kha nang hap thu qua mang sinh hoc 0 0 0 0 0 0 0

Chat tc ché P-glycoprotein +H+ + +H+ - + +++ ++

Co chét P-glycoprotein -- - - - - - -

F20% + - + - + - -

F30% -— + ++ -— - + +++

F50% ++ +++ +++ ++ - - +++
Phén bg

Tilé grfm vao protein huyét twong (PPB) 0,556 0987 085 0,808 0,368 0,424 0,683

Thé tich phan bd (VDss) 0,587 0,132 0873 1,163 1,111 0,267 0,202

Tinh thdm qua hang rdo mau nao (BBB) - - - - ++ -—- -—-

Chuyén héa
ChAit tic ché CYP1A2 --- +++ --- - - --- -
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Co chat CYP1A2 -
Chat trc ché CYP2C19 — — - +H+ - - -
Co chdt CYP2C19 - - - +++ ++ - -
Chat e ché CYP2C9 - - - +H - - -
Co chat CYP2C9 - - - - -- - -
Chat trc ché CYP2D6 -—- - -—- - --- -—- -—-
Co chat CYP2D6 - +H+ - - -- - -
Chat tic ché CYP3A4 - +H — ++ - — —
Co chat CYP3A4 ++ - — + - — —
ChAt trc ché CYP2B6 — — - +H+ - - -
Co chdt CYP2B6 +
ChA4t trc ché CYP2C8 - +H+ +H+ +H+ - + .

Bai tiét
D6 thanh thai huyét twong (Clplasma) 5821 8289 1,611 6,931 9,524 4947 7,548
Thoi gian ban hay (T1/2) 2,492 1,586 4,616 0,324 0,707 2,257 1,57
Poc tinh
Nguy co gay loan nhip tim (hERG Blocker) 0,018 0,063 0,008 0,202 0,071 0,037 0,049
Ton thwong gan do thudc (DILI) 0,627 0,783 0937 0,019 0,034 0,573 0,562
Do6c tinh AMES 037 0586 0,756 0,245 0,184 0,371 0,219
Doc tinh cdp qua duong udng trén chudt 0,07 0,48 0,044 0,086 0,154 0,255 0,063
Gay man cam da (Skin...) 0879 0,897 0997 0,999 0,863 0,906 0,783
Gay dn mon mit (Eye corrossion) 0,53 0,6 0,047 0475 046 0334 0,183
Gay kich ting mit 0,033 0,603 0 0,988 0,963 0,862 0,828
Anh huong duong ho hap 0,76 0,998 0,905 0,993 0,994 0,998 0,999

Ghi chii: 0-0,1 (—-); 0,1-0,3 (--); 0,3-0,5 (-); 0,5-0,7 (+); 0,7-0,9 (++) vi 0,9-1,0 (+++)

Bang 6. Két qua ADMET cua hop chat A8-A13 va D.

Tinh chat A8 A9 A10 All A12 A13 D
Hap thu
Tinh thdm mang Caco2 -4,452 -4940 -5,070 -5,208 -4,899 -6,339 -7,085
Kha nang hap thu qua mang sinh hoc 0 0 0 0 0 0 0
Chat tec ché P-glycoprotein - +++ - - — H .
Co chét P-glycoprotein - - +++ - +++ — -
FZO% - — —— —_— -— - +++
F30% - N - - - ++ A
F50% - . + - - H .
Phan bo
Tilé g:fm vao protein huyét twong (PPB) 0928 0,647 098 0976 0953 0,811 0,141
Thé tich phan b6 (VDss) 0,909 0,248 1,357 1,435 0,868 0,895 0,29
Tinh thdm qua hang rdo mau nao (BBB) — - - -+ - — -
Chuyén hoa

ChAt ttc ché CYP1A2 +++ - — - ++ - -
Co chat CYP1A2 - — —_ — . o —
Chat e ché CYP2C19 ++ - — — + - —
Co chat CYP2C19 - - 4+ +++ - - —
Chat trc ché CYP2C9 - — — - - - o
Co chat CYP2C9 - — — — -+ - —
Chat ttc ché CYP2D6 - — — — . — .
Co chat CYP2D6 ++ — - - T+ — -
Chat trc ché CYP3A4 + -—- - — +++ — —
Co chat CYP3A4 - - 4+ + - - —
Chat trc ch& CYP2B6 - - +++ ++ - — —
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Co chat CYP2B6
Chat trc ché CYP2C8 -+ ++ ++ + o+ - ++
Bai tiét
D6 thanh thai huyét twong (Clplasma) 11,25 14,358 8,983 11,739 5,825 3,646 0,044
Thoi gian ban hay (T1/2) 1,069 2,07 0,181 0,248 1,248 3,845 3,739
DPoc tinh

Nguy co gay loan nhip tim (hERG Blocker) 0,105 0,038 0,089 0,131 0,116 0,019 0,002
Ton thuong gan do thudc (DILI) 0,263 0,69 0648 0397 0,881 0,984 0,805
Do6c tinh AMES 0,3 0,274 0,397 0,383 0,641 092 0,945
Déc tinh cdp qua duong udng trén chudt 0,188 0,079 031 0,389 0452 0,046 0,003
Gay man cam da (Skin...) 0,577 0,976 0,966 0,963 0,367 0,998 0,998
Gay an mon mit (Eye corrossion) 0641 0,179 0916 0932 0,822 0,342 0,011
Gay kich ting mit 0,715 0,848 0,855 0,577 0,616 0 0
Anh huong duong ho hip 0997 0999 0,92 0929 099 0,684 0,006

Ghi chii: 0-0,1 (—-); 0,1-0,3 (--); 0,3-0,5 (-); 0,5-0,7 (+); 0,7-0,9 (++) vi 0,9-1,0 (+++)

4. KET LUAN

Kha nang trc ché€ protein 4W93 ctia cac hop chat A1-A13 la nhitng chat dwoc tim
thdy trong cay B6 cong anh (Lactuca indica) dwegc danh gia chi tiét bang phwong phap mo
phéng docking phan ti. Vi tri 2 duoc xac dinh la vi tri tdi wu cho qua trinh docking
protein 4W93 va kha nang tic ché giam dan theo thit tu: A13>A9>A3>D > A2>A12>
A8>A6>A7>A1>Al11> A5> A4 > A10. M6 hinh vé déc tinh “gidng thudc” dua trén
phan tich theo quy téc 5 Lipinski da xac dinh duoc cc hop chat A1-A13 c6 nhiing dic
tinh twong thich sinh hoc nén phtt hop véi dinh hudéng nghién cttu phat trién thudc trong
twong lai. BPong thoi tinh chat duoc dong — doc hoc cua cac hop chat A1-A13 da dwoc
danh gia qua cac thong s6 ADMET. Cac hop chat nghién ctu cho thay tiém nang cao
trong viéc phat trién thudc diéu tri ti€éu duong thong qua co ché tic ché a-amylase
(enzyme). Cac nghién ctru ti€p theo can tién hanh xac minh in vitro va in vivo, dong thoi
kiém tra tinh ddc tinh va hiéu qua duoc ly thuec té.

LOI CAM ON

Chung t6i xin chan thanh cam on Truong Pai hoc Y — Duoc, Dai hoc Hué da tai
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ABSTRACT

This study utilized the molecular docking simulations to evaluate the inhibitory
potential of a-amylase (enzyme) on the 4W93 protein by 13 compounds found in the
Lactuca indica. Position 2 was identified as the optimal docking site for all
compounds. Compound A13 exhibited the lowest docking energy (-12,9 kcal/mol)
and the highest number of interactions, surpassing even the reference drug
Acarbose. The physicochemical and pharmacokinetic-toxicity parameters A13 were
determined using the online software ADMETIab3.0. The results showed that most
of the compounds possessed “drug-like” properties and good adsorption capacities,

supporting their potential development for diabetes treatment.

Keywords: Lactuca indica, molecular docking simulation, protein 4W93.
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