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Sang loc cac hop chat (rc ché enzym protein tyrosin phosphatase 1B cla

cay V@i (Cleistocalyx operculatus) bang phwong phap docking phan tir
Nguyén Héng Nhung, Ta Thi Thu Héng, Vii Khdnh Linh, Bii Thanh Tiang
Trwerng Dai hoc Y Dugre, Pai hoc Quéc gia Ha Néi, Viét Nam

Tém tat

DPit van dé: Dai thao dudng 1 mét bénh man tinh phirc tap, dic trung bédi ndng dé glucose tang cao
trong mau, xay ra do sy thi€u huyt bai ti€t insulin tir t€ bao B dao tuy hodc kha ndng hoat dong cda insulin.
Protein tyrosin phosphatase 1B (PTP1B) xuc tac qua trinh loai bd nhém phosphate tir phosphotyrosin cla
thuy thé insulin do dé lam gidm tac dung clda insulin t&i cdc mo dich. Vi vay, (rc ché enzym nay 13 phuong
phédp hiéu qua dé diéu trj bénh ddi thdo dudng. Cay véi (Cleistocalyx operculatus) duwgc chirng minh 1a ¢
tac dung trong diéu tri bénh d&i thao dudng. Muc tiéu: Trong nghién clru nay, ching téi danh gid tac dung
(rc ch& enzym PTP1B cla cdc hop chat trong cdy véi bang phuong phap docking phan t&r. Pai twgng va
phuwong phap nghién ciru: Cau tric protein tyrosin protease 1B dugc I8y tir Protein Data Bank. Cac hop
chat duogc thu thap tir cac tai liéu vé thanh phan hda hoc cta cdy V8i va cac ciu tric ndy duoc 18y tir co s&
dit liéu PubChem. Docking phan t&r dwoc thye hién bang phan mém Autodock vina. Quy tic Lipinski 5 duoc
sir dung dé€ so sanh gilta cac hgp chat c6 dic tinh giéng thudc va khéng giéng thudc. Théng sé dugc dong
hoc clia cdc hgp chat tiém nang dugc ddnh gid qua cong cu pkCSM. Két qua: Duya trén cac cdng b6 trude day
vé cay vOi, ching t6i thu thap dwoc 62 hop chat. K&t qua cho thdy cd 4 hop chat cé tdc dung e ché PTP1B
manh hon ca chirng duong |13 abieta-7,13-diene, kaempferol, quercetin, luteolin. Phan tich quy tic Lipinski
5 cho thay ca 4 hgp chat déu cd dic tinh giéng thudc. Ngoai ra, két qua du doédn théng s6 dugc dong hoc
cho thay cac hgp chat cé kha nang hdp thu & rudt rat tét va doc tinh thap. K&t luan: Do dd, cac hgp chéat
nhu kaempferol, quercetin, luteolin, abieta-7,13-diene la cidc hop chat tiém nang trd thanh thudc didu tri
bénh dai thdo dudng t&r cay Vai.

Tir khéa: Céy véi, protein tyrosine phosphatase 1B, ddi thdo duwdng, in silico, molecular docking.

Abstract
Screening natural product compounds from Cleistocalyx operculatus for
protein tyrosine phosphatase 1B inhibitory activity by using molecular
docking method

Nguyen Hong Nhung, Ta Thi Thu Hang, Vu Khanh Linh, Bui Thanh Tung
VINU University of Medicine and Pharmacy, Vietnam National University Hanoi, Vietnam

Background: Diabetes mellitus is a complex chronic disease. It is characterized by high level of glucose
in the blood, caused by deficiency in insulin secretion from the  pancreatic’s cells or the operability of
insulin. The protein tyrosine phosphatase 1B (PTP1B) catalyzes in order to remove of the phosphate group
from the insulin receptor's phosphotyrosine, so it reduces the effects of insulin on target tissues. Therefore,
inhibiting this enzyme is an effective method to treat diabetes mellitus. Cleistocalyx operculatus has been
shown to be effective with the treatment of diabetes mellitus. Objectives: In this study, we evaluated
the inhibitory effects of PTP1B enzyme of Cleistocalyx operculatus’s compounds by using molecular
docking method. Materials and Methods: The protein tyrosin protease 1B structure was obtained from
Protein Data Bank. Compounds were collected from the publication of Cleistocalyx operculatus and these
structures were obtained from the PubChem database. Molecular docking was done by Autodock vina
software. Lipinski Rule of Five is used to compare compounds with drug-like and non-drug-like properties.
Pharmacokinetic parameters of potential compounds were evaluated using the pkCSM tool. Results:
Based on previous publication of Cleistocalyx operculatus, we have collected 62 compounds. The results
showed that there are 4 compounds have PTP1B inhibitory effect stronger than the positive control
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including abieta-7,13-diene, kaempferol, quercetin, luteolin. Analysising Lipinski rule of five showed that
all 4 compounds have drug-likeness propieties. Moreover, predict ADMET showed that these compounds
have good intestinal absorption and low toxicity. Conclusion: Therefore, kaempferol, quercetin, luteolin
and abieta-7,13-diene may be potential natural product compound for diatetes treatment.

Key words: Cleistocalyx operculatus, protein tyrosine phosphatase 1B, diabetes mellitus, in silico,

molecular docking.

1. DAT VAN DE

Paithdo duong la mét bénh man tinh phirc tap,
d3c trung bdi ndng d6 glucose tdng cao trong mau,
xay ra do kha nang bai tiét hodc khd ndng hoat
dong cda insulin bi gidm [1]. Dai thdo dwong gay
ra réi loan chirc ndng clia mot s co quan nhu mat,
than, ndo, than kinh, tim, mach mau [2]. Theo Hiép
héi Pai thao dudng qudc té, cr 11 ngudi trwdng
thanh (20-79 tudi) thi c6 1 ngudi mac bénh dai
thao dudng va cling theo uwdc tinh thi khoang 4,2
triéu ngudi chét do bénh dai thdo dudng va bién
chirng ctia né vao ndm 2019 [3]. Ty 1& méc bénh d4i
thdo duong & Viét Nam khoang 5,76 triéu nguoi
chiém xap xi 6% dan s6( s6 liéu ndm 2017 [4].

Protein tyrosin phosphatase 1B (PTP1B) la mot
enzym thudéc ho enzym protein tyrosin phospha-
tase, bi€u hién & nhiéu md khac nhau nhu mé gan,
ndo, mé co. PTP1B xuc tac qua trinh loai bd nhdm
phosphate tir phosphotyrosin cla thy thé insulin
do d6 lam gidm tac déng cla insulin t&i cdc md dich
[5]. Ngoai ra, PT1B con lam giam tin hiéu cua leptin
gay ra trang thai béo phi va r6i loan chuyén hda
[5]. Trong nhitng nghién ctru gan day d3 chira rang
sy biéu hién qua mirc cia PTP1B trong bénh nhan
mac dai thado duwong va béo phi [6]. Do d6 e ché
enzym PTP1B khong nhitng giup tang hoat dong
cla insulin ma con gidp lam giam tinh trang béo
phi, mdt yéu t8 nguy co quan trong ddi véi bénh
dai thao duong [7].

Cay vBi c6 tén khoa hoc l1a Cleistocalyx opercu-
latus (Roxb.) Merr and Perry thuéc ho Myrtaceae.
O Viét Nam, nu v3i, 14 v8i dwoc st dung dé pha
tra udng rat phd bién tir thoi xa xwa. Tinh dau cua
14 V&i dwoc chirng minh cé nhiéu tac dung duwoc
ly nhu tinh khang khuan, khd ndng chéng oxy hda,
khang viém... [8, 9]. Nghién ctru cla tac gia Truong
Tuyét Mai cho thdy cao chiét nudc nu v6i cd tic
dung rc ché hoat dong hai enzym maltase va su-
crase vdi gia tri IC, lan lvot 1a 0,70 mg/ml va 0,47
mg/ml invitro [10]. Ny V&i dugc danh gid co tac
dung chéng oxy hoa va giam su tich tu cda sorbitol
trong thay tinh thé va ha natri mau bén canh tac
dung chéng dai thdo duong [11].

Docking phan t&r la mot k§ thudt mé hinh hoa
véi muc dich du doan vi tri va cidu hinh thuan loi
ma phan tlr co chat (ligand) cé thé lién két vai phan

tlr protein (target). Phan tlr co chat dugc cho dich
chuyén trong khdng gian bao quanh phan ti protein
dé tim vi tri c6 ndng lwong gan két am nhat s& dung
cac ham danh gid va phuong phap tim kiém cyec tri
toan cuc khac nhau. T d6 c6 thé tim ra dugc nhitng
hop chat co tac dung tét trén protein [12]. Phuong
phap docking phan tir nay gilp tiét kiém thoi gian va
chi phi hon nhiéu trong viéc sang loc cdc hop chat so
v&i cac phuong phap thuc nghiém [13].

2.NGUYEN LIEU VA PHUO'NG PHAP NGHIEN CU'U

M0 hinh docking

- Chudn bj céu truc protein: Cau tric dong két
tinh cla phlrc hgp protein tyrosin protease 1B va
4-bromo-3-(carboxymethoxy)-5-[3-(cyclohexylami-
no)phenyl]thiophene-2-carboxylic acid (pdb file)
duwoc download tlr Protein Data Bank (http://www.
rcsb.org/) véi ID: 2QBS. Qud trinh chuén bj thyc hién
céc budc: loai bd phan tlr nudec, tdch ciu tric déng
tinh thé ra khéi protein.

- Chudn bj cdu truc phéi ti: Cac ciu truc cua
phdi t&r dwgc thu thap tir cac tai liéu vé thanh phan
hda hoc cla cdy V8i va cac ciu tric nay duogc 13y
tlr co s& dit liéu PubChem (https://pubchem.ncbi.
nlm.nih.gov/). Sau dé, ching dugc gan truong luc
va t6i thi€u hda nidng lwong st dung phan mém
Avogadro.

- Thue hién docking phén ti: Céc phéi tlr duoc
dock vao trung tdm hoat ddng cta protein bang
phan mém Autodock vina.

- Danh gia két qua docking: D& danh gid két qua
qua trinh docking, phéi tir tlr déng tinh thé da duoc
re-dock lai vao vi tri hoat déng cla muc tiéu. Qua
trinh duwoc thue hién thanh cdng néu gid tri cdn bac
hai binh phuong trung binh géc RMSD (Root mean
square deviation) nho hon hodc bang 1.5 A. Déi véi
cac chat can docking, khd ning gén két clia ching
duoc danh gid thong qua twong tac véi cac acid
amin trong vung hoat dong va nang lvgng tuong tac
tinh bdi ham tinh diém (scoring function) cla Aut-
odock vina.

Panh gia quy téc Lipinski 5

Quy tac Lipinski 5 dwoc sit dung dé so sanh giira
cac hop chat cé dic tinh giéng thubc va khéng giéng
thudc [14]. Ching t6i sir dung céng cu online (http://
www.scfbio-iitd.res.in/software/drugdesign/
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lipinski.jsp ) d€ dénh gia quy tac Lipinski 5 [15]. Cau
tric hda hoc cla cdc hop chat duoc tai tir co s& dir
liéu Pubchem (www.pubchem.ncbi.nlm.nih.gov).

Dw doan cac théng s6 dwgc déng hoc

Két qua dy dodan cic théng s6 vé duoc déng hoc
bao gdbm hap thu, phan b8, chuyén hda, thai trir
va ddc tinh (ADMET) cla céc hop chat tiém nang
duwgc danh gid qua cong cu pkCSM (http://biosig.
unimelb.edu.au/pkcsm/prediction) [16].

3. KET QUA

Chuan bj cau tric phai tlr

Dya trén céc cdng bé trudc day, nhdm nghién
clru tdp hop dugc 62 hop chat cd trong cdy voi
(Cleistocalyx operculatus (Roxb.) Merr and Perry)
[8, 17, 18]. Cau truc 3D cla nhitng hop chat
nay duogc lay tir co s& dit liéu PubChem & dinh
dang sdf sau d6 chuyén thanh dinh dang pdb
bang phan mém Chimera. Tiép theo, cic phdi tir
duwoc t0i thiéu hda ndng lwong bang phan mém
Avogadro st dung phuong phéap Gradient lién hop

(Conjugate Gradients) roi chuyén thanh dinh dang
pdbgt bang phan mém Autodock Tools.

Chuan bj protein

C4u truc tinh thé cla phirc hop chat ¢c ché
PTP1B v&i ID: 2QBS duoc thu thap tlr ngan hang
dir lieu protein RCSB (www.rcsb.org). Trong
phtrc hop 2QBS d3 chira san ligand dong két
tinh la 4-BROMO-3-(CARBOXYMETHOXY)-5-[3-
(CYCLOHEXYLAMINO)PHENYL] THIOPHENE-2-
CARBOXYLIC ACID.

Sau khi dugc tai vé tir ngdn hang RCSB, phan
tlr phdi t&r déng k&t tinh va cic phan tlr nudc
s& duoc tach ra khdi phirc hop bang phan mém
Discovery Studio 2020 Client, cac nguyén tt hydro
sé duoc thém vao trudc khi tdilap vung hoat dong
clia enzym bang phan mém MGL Autodock tools
1.5.6. Vung hoat déng cua enzym duwgc bao boc
bdi mot hdp ludi co kich thudc 60Ax60Ax46A,
center x = 46,535, center y = 16,643, center z =
5,369. Sau dé lwu protein dudi dinh dang pdbqt
dé chuin bj cho qué trinh docking.

Hinh 1. Vung hoat déng cla PTP1B

Panh gid mo hinh docking

Trudce khi sang loc cdc hop chat, phdi tlir dong két tinh dwoc tach ra khdi phirc hop 2QBS réi duwoc
re-dock lai vao vi tri hoat déng clia muc tiéu dé xac dinh d6 léch binh phwong trung binh géc (RMSD)
tlr d6 danh gia tinh phl hop cla cac thong s6 docking. K&t qua sau khi docking lai ph6i t&r d6ng tinh thé
thu duoc gid tri RMSD 13 0,616 A. Gia tri nay thoa man diéu kién RMSD nhé hon 1.5 A chirng td két qua

docking phan tlr vao muc tiéu la dang tin cay.
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Hinh 2. K&t qua re-dock ctia phéi tir dong két tinh

Su tuong tac gilra phdi tlr dong ké tinh va PTP1B duwgc thé hién nhu trong hinh 3. Tir hinh ta cé thé thay
duogc phéi tir dong két tinh hinh thanh lién két véi nhiéu acid amin nhu: lién két r-alkyl, -o v&i ALA217;
lién két hydro véi TYR46, ASP181, GLN266; ri-1t v&i TYR46 va lién két vai nhiéu acid amin khac nhw: MET258,
ARG221, LYS120.

MET
A58
€ ors
4 = GLN £ 4215
A:259 A:219  A262 .A?!L;II
ARG
A24
Interactions
D van der Waals |:| Carbon Hydrogen Bond
Il seiteridoe I Fsom
- Attractive Charge - Pi-Pi T-shaped
D Conventional Hydrogen Bond D Pi-Alkyl

Hinh 3. Biéu dién tuong tac 2D cla ligand dong két tinh véi PTP1B.

Sang loc chat trc ch& PTP1B trong ciy voi
Sau khi chuén bi cac phéi tl, ti€n hanh docking toan bd 62 hop chat cé trong ciy véi va enzym PTP1B dé
tim kiém cdc hop chat cé kha nang (rc ché PTP1B. Két qua thu dugc & bang 1.
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Bang 1. K&t qua docking céc phan tlr hop chat vao dich PTP1B v&i mirc nang luwong lién két tuong tng.

Nang lwgng lién

Nang lwgng lién

STT Tén Két (kcal/mol) 1T Tén Kkét (keal/mol)
1 a-Pinene -5,1 33 a-Santalol acetate -6,6
2 Camphene -5,4 34 Vetivone -7,3
3 B-Pinene -4,8 35 Ethyl hexadecanoate -5,3
4 Myrcene -5,6 36 Rimuene -6,4
5 a-Terpinene -6,6 37 Cembrene -6,8
6 Limonene -6,4 38 16-Kaurene -6,5
7 y-Terpinene -6,5 39 Abieta-7,13-diene 9,1
8 cis-Linalool oxide -4,9 40 1-Hexanol -4,3
9 cis-Verbenol -4,9 41  5,7,-Dimethylocta-1,6-diene -5,2
10 Isomenthome -5,4 42 3-Methylbutyl isobutyrate -5,5
11 Terpinen-4-ol -5,6 43 Lavender lactone -6,1
12  trans-Dihydrocarvone -7,0 44 Benzyl benzoate -7,5
13 trans-Carveol -6,5 45 3’-formy|-4,’,6'-dihydroxy-2’- -7,4

methoxy-5'-methylchalcone

14 Nerol 57 % ettony ometmiianone 73
15 Lavandulyl acetate -5,5 47 B-sitosterol -7,2
16 cis-Carvyl acetate -6,9 48 7h»;|c||rr:;':/h3|qua ighnog(:f’s_ -7,9
17 Geranyl acetate -5,9 49 Axit ursolic -7,3

4-hydroxy-2,2,5-
18 Methyl jasmonate -6,0 50  trimethylcyclopent-4-ene- -6,0
1,3-dione
19 Presilphiperfol-l-ene -6,1 51 Axit 4’-dihydrophaseic -6,0

20 a -Copanene -6,7 52 Axit Oleanolic -7,7
21 Sesquithujene -7,0 53 Axit Maslinic -7,0
22 B-Cedrene -6,9 54 Kaempferol -8,5
23 6-Epi-B-cubene -6,7 55 Quercertin -8,5
24 y-Muurolene -6,8 56 Luteolin -8,5

2", 4'-dihydroxy-

25 y-Amorphene -6,3 57 6’-methoxy-3',5'- -6,8

dimethylchalcone

26 Cyclobazzanene -5,9 58 4-hydroxybenzoic acid -6,1
27 a-Cadinene 7,6 >9 3,4,5-trihl\\//(l:|erg)](\\//lbenzoate 6,1
0wl s4 W g
29 Globulol 5,8 61 phen‘? lr;‘;‘;g’ax:ofc aid -6,8
30 B-Himachalol -6,2 62 Cinnamic acid -6,8
31 Acorenol -5,5 Ligand déng két tinh -8,1
32 trans-Nuciferol -6,6 Trodusquemine -5,9

(chat chirng dwong)

| o8
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Chung téi s&r dung trodusquemine (MSI-1436) la mét chat chirng duong, mot chat dugc chirng minh
la trc ché chon loc enzym PTP 1B véi gid tri IC,, ~1 pumol/l [19]. So sanh ndng luvgng lién két cla chat
chirng duong véi 62 hop chat, chung t6i thu dwgc 43/62 chat ¢6 nang luong lién két ty do thap hon ca
chat chirng duong nhung ching t8i lwa chon 4 hgp chat tdi wu nhat do |13 abieta-7,13-diene v&i ndng
lwvong 13 -9,1 kcal/mol; kaempferol, quercertin, luteolin v&i mrc ndng lwgng déu |a -8,5 kcal/mol. Twong
tac gitra 4 hop chat véi dich PTP1B duoc biéu dién 2D va 3D trong hinh 4.

LY5
A0

A:220 A218
Interactions
|:| van der Waals - Pi-lkyd
B A

a) Abieta-7,13-diene

VAL
A9
GLN
A:266
ASP
A:48
Ty
Interactions N
|:| van der Waals - Pi-Pi Stacked l
|:| Conventional Hydrogen Bond - Pi-Pi T-shaped &
- Unfavorable Donor-Donor D Pi-Alkyl

b) Kaempferol
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ASP ALA " @
A48 A217 8
6

Gl
A:258
VAL
Adg
CY§
A:215
Interactions
|:| van der Waals - PirPi Stacked
|:| Conventional Hydrogen Band - Pi-Pi T-shaped
- Unfaverable Danor-Doner |:| Pi-Alkyl
¢) Quercertin
VAL
AA9
GLY
ASP A183
AdB

Interactions
I:l van der Waals - Pi-Fi Stacked
D Conventional Hydrogen Bond - Pi-Pi Tshaped
I:l Carbon Hydrogen Bond I:I Pi-Alkyl

- Unfaverable Donor-Donor

d) Luteolin

Hinh 4. Sy tuwong tac cla 4 phan tlr Abieta-7,13-diene (hinh 3a), Kaempferol (hinh 3b),
Quercertin (hinh 3c), Luteolin (hinh 3d) véi PTP1B biéu dién 2D va 3D.

Kha nang lién két v&i dich PTP1B cla ca 4 phan tlir déu cé sy twong dong véi phoi tlr ddng tinh thé. Didu
dé duwoc thé hién qua kha nang lién két vdi cac acid amin VAL49, TYR46, ARG221, dic biét |3 lién két r-alkyl
v&i ALA217. Ngoai ra, ca 4 phan tlr déu cé twong tac m-alkyl hodc -t v&i PHE182, day c6 thé 13 ly do mirc
ndng lwgng cla ca 4 chat déu thap hon so vdi phéi tir déng tinh thé.
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Hinh 5. Hinh dnh biéu dién hudng tuong tac cla 4 hop chat tiem nang va phéi tl dong két tinh trong
“vung hoat dong cdia PTP1B

K&t qua quy tac lipinski 5
Céc hop chat dugc goi 1a “gidng thudc” khi chiing ddp (ng it nhat 2 trong 5 cac tiéu chi cla qui tic Lipinski:
(1) Khai lvgng phan tir < 500 Da; (2) C6 tinh wa dau cao (LogP nhé hon 5); (3) Khéng cé nhiéu hon 5 nhdm
cho lién két hydrogen; (4) Khéng cé nhiéu hon 10 nhém nhan lién két hydrogen; (5) D6 khiic xa mol phai ndm
trong khoang 40-130. K&t qua ddp (rng quy tac Lipinski 5 ctia bon hop chat trén dugc trinh bay & bang 2.
Bang 2. K&t qua danh gia quy tac lipinski 5

Nhémcho oM B
Tronglwong  lienket  han Po khicxa OPchat
STT Hop chat ong A & lién két logP ; : gidng
phéan t&r hydrogen mol (MR) "
(HBD) hydrogen thuoc
(HBA)
1 Abieta-7,13-diene 272 0 0 6.141 87.57 Coé
2 Kaempferol 286 4 6 2.305 72.38 Co
3 Quercetin 302 5 7 2.011 74.05 Co
4 Luteolin 286 4 6 2.125 72.47 Co

Tir bang 2 ta thay ca 4/4 chat danh gia Lipinski déu thoa man Ién hon hodc bang 2 tiéu chuan trong quy
tac Lipinski 5. Dac biét, kaempferol, quercetin va luteolin thda man ca 5 tiéu chi, abieta-7,13-diene ciing thda
man 4 tiéu chi, cho thay dic tinh gidng thudc rat cao. Chinh vi vdy, ching téi tiép tuc khao st cac théng sé
duoc déng hoc: hap thu, phan bd, chuyén héa, thai trir, va doc tinh cla 4 chat nay.

Danh gid ADMET (hap thu, phan b, chuyén hda, thai trir, déc tinh)

DE& danh gia hiéu qua cla 4 hop chat trén, ching toi ti€p tuc dédnh gid qua trinh ADMET s dung phan
mém pkCSM. K&t qua dy doan ADMET gdbm hap thu, phan b6, chuyén héa, thai trir, doc tinh dwoc trinh bay
trong bang 3.

Bang 3. K&t qua danh gia ADMET

Théng sé Abieta-7,13-diene Kaempferol Quercetin Luteolin
Hap thu

Tan trong nuwdc (log mol/L) -7,26 -3,04 -2,925 -3,094
Tinh thdm mang Caco2 (log 1,42 0,03 -0,229 0,096

P, trong 10~°cm/s)

a

Hap thu & rudt (ngudi)( %) 93,02 74,29 77,207 81,130
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Phan bd

Thé tich phan bé (ngudi) 0,79
(log L/kg)

Tinh thdm BBB (blood 0,81
brain barrier) (log BB)

Chuyén héa

Co chat CYP2D6 Khoéng
Co chat CYP3A4 Cco

Uc ché CYP2D6 Khong
Uc ché CYP3A4 Khong
Thai trir

Do thanh thai toan phan 0,715
(log ml/min/kg)

Poc tinh

Doc tinh Ames Khoéng
Doéc tinh gan Khéng
Kich &ng da Khoéng

1,27 1,559 1,153
-0,94 -1,098 -0,907
Khoéng Khoéng Khéng
Khéng Khoéng Khéng
Khoéng Khoéng Khéng
Khoéng Khoéng Khéng
0,477 0,407 0,495
Khoéng Khoéng Khéng
Khoéng Khéng Khéng
Khéng Khéng Khéng

Kha ndng hap thu cla cic hop chat duwoc phan
tich dwa vao céc théng s6 vé do6 tan trong nudc,
tinh thdm qua mang Caco2, va kha ning hap thu &
rudt (ngudi). Mot hop chat cé tinh thdm qua mang
Caco-2 cao khi gid tri Ién hon 0,9. K&t qua bang 3 cho
thay abieta-7,13-diene c6 tinh thdm Caco2 cao, déu
théa man lén hon 0,9. Ngoai ra, chat nay ciling cho
thay kha nang hip thu & rudt rat tét (93,02%). Ngoai
abieta-7,13-diene, ca 3 chat kaempferol, quercetin,
luteolin cling cho thdy kha nang hap thu & rudt tét
(74,29%; 77,207%; 81,13%). Gié tri logBB cho thdy
kha ndng qua hang rao mau nio tét khi co gia tri I&n
hon 0,3. Trong 4 chat, chi cé abieta-7,13-diene la thoa
man (logBB= 0,814) cho thdy kha ning qua hang rao
mau n3o t8t. Hé cytochrome P450 |3 hé enzym quan
trong trong qua trinh chuyén hda thudc & gan véi hai
CYP quan trong |a CYP3A4 va CYP2D6. V& chuyén hoa,
chi c6 abieta-7,13-diene 1a co chat cdia CYP3A4 va ca
4 chat déu cho thay khéng (rc ché CYP3A4 va CYP2DS,
do d6 ching c6 thé bi chuyén héa & gan. Thai trir
thudc qua than phu thudc vao khéi lugng phan tir va
tinh wa nwéc clia hop chat. Ca 6 hop chat trén déu ¢
kha nadng thai trlr qua than. V& ddc tinh, thlr nghiém
Ames la mot phuwong phap dugc s& dung rong rii,
sir dung vi khuan dé kiém tra xem mét chat c6 thé
gay ra dot bién dén ADN cla dong vat thlr nghiém
hay khéng, va ca 4 chat déu khéng cé doc tinh AMES,
cling khong cé ddc tinh trén gan, da.

4. BAN LUAN
Abieta-7,13-diene 13 hgp chat cé ndng lugng lién
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két v&i PTP1B thap nhat (9,1 kcal/mol). Abieta-7,13-
diene la mét non-phenolic terpenoids cé trong tinh
dau duoc chiét xuat tir nu cdy V&i. Ngd Thi Chinh va
cac cong sw d3 khao sat kha nang chéng oxi hda cua
tinh dau nu V&i d3 chi ra rang abieta-7,13- diene 13
mot trong nhitng hop chat quan trong cé tac dung
chéng oxi hda [20].

Ca ba hop chat kaempferol, quercertin, luteolin
déu thudc nhém flavonoid cé mirc nang lugng lién
két bang nhau 8,5 (kcal/mol). Theo cac nghién ciru
gan day da chi ra rang céc flavonoid ¢ rat nhiéu cac
tac dung duoc ly nhw cai thién qua trinh chuyén héa
glucose, lipid, didu chinh cadc hormon vé trang thai
6n dinh [21]. Jian Chen va céc cong sy cling chi ra
rang cac flavonoid khong nhitng gitip 6n dinh dudng
huyét ma con kiém soat dwgc nhitng bién ching
clia dai thdo duong [22]. Kaempferol va cic dan
xudt glycoside clia nd cé nhiéu tac dung duoc ly nhu
chéng viém, chéng oxy héa, chéng ung thu, diéu tri
bénh dai thdo dudng... va duwoc chiét xuat tir nhitng
duwoc liéu nhu Ginkgo biloba, Tilia spp, Equisetum
spp, Moringa oleifera, Sophora japonica va propolis
[23]. Kaempferol va quercetin dwgc phan lap duoc
tlr Euonymus alatus tic déng Ién nhidu muc tiéu
dé cai thién tinh trang ting dudng huyét bao gom
lam chat ch( van mot phan cha PPARy [24]. Peipei
Yin va cong su d3 dua ra rang dan xuat cta ellagic
acid va dan xuét cta kamepferol cé tac dung e ché
a-glucosidase va a-amylase [25]. Quercetin gilp ha
duong huyét bang cach tang nhay cdm cda insulin,
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tang téng hop glycogen, trc ché hoat dong cla
a-glucosidase va cai thién tinh trang khéng insulin
[26]. Jinyan Cai va cac cong sy dd chirng minh rang
quercetin dwoc chiét xuat tir cdy Anoectochilus
chapaensis c6 tac dung &rc ché enzym PTP1B vdi
gid tri IC_ 1a 5,63 uM dong thoi docking phan tir
cho két qua nang lugng lién két 13 -7,5 (kcal/mol)
[27]. Ngoai tédc dung diéu tri bénh dai thdo dwong,
quercetin con cé tdc dung chdng oxy hda tiém ndng
trong diéu tri bénh Alzheimer [28].

Luteotin néi ti€ng vdi nhiéu tac dung dwoc ly
nhu: khang viém, chéng oxy hoa, chéng ung thu,
diéu tri dai thdo duwong... Luteolin duwoc chirng
minh cai thién sy nhay cam cua insulin va tang
cudng quéa trinh phosphoryl hda Akt2 trong té bao
thong qua hoat hda PPARy [29]. Zhang va cong sy
chi ra rang luteolin can tr& sy khdi phat clia bénh co
tim do dai thdo duwong théng qua con duong AKT/
GSK 3B [30]. Ngoai ra, luteolin da duoc chirng minh
13 c6 thé bao vé tim cla bénh nhan dai thdo dudng

bang cach kich hoat con duwdng NOS [31]. Jae Sue Choi
va cac cong su da chi ra luteolin cé tiém nang nhat
trong (rc ché& ROS (reactive oxygen species), chéng lai
bénh Alzheimer vdi kha ning (rc ché céc dich AChE,
BChE, and BACE1 trong s& ba chat khao sat |a luteolin
va orientin and isoorientin. Ddng chu y |a tac dung diéu
trj dai thao dwong, luteolin thé hién hoat dong rc ché
cao nhat chéng lai PTP1B véigid tri IC, 1a 6.70 uM [32].

5. KET LUAN

Cac hop chat: abieta-7,13-diene, kaempferol,
quercertin, luteolin 13 nhitng chat cé kha nang wc
ché protein tyrosin phosphatase 1B (PTP1B) manh
vdi nang luong lién két Ian lwot 13 9,1 (kcal/mol); 8,5
(kcal/mol); 8,5 (kcal/mol); 8,5 (kcal/mol). Ca 4 chat
trén déu thda man quy tic Lipinski 5 va dic tinh hap
thu kha tét, it doc tinh, cé dic diém giéng thudc. Do
do, can tién hanh nhirng nghién ctu in vitro, in vivo
dé phat trién cac hop chat tiém ndng nay tré thanh
thudc diéu tri bénh dai thao dudng typ 2.
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