VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 38, No. 1 (2022) 34-44

" KHOA HOC

VNU Journal of Science: Medical and Pharmaceutical Sciences

Journal homepage: https:/js.vnu.edu.vn/MPS

Original Article

In vitro and in silico Screening of Bioactive Compounds from
Jasminum subtriplinerve Blume as a-glucosidase Inhibitor

Le Minh Ngoc, Nguyen Bao Kim, Nguyen Nhu Son,
Do Thi Hong Khanh, Bui Thanh Tung”

VNU University of Medicine and Pharmacy, 144 Xuan Thuy, Cau Giay, Hanoi, Vietham

Received 19 January 2022
Revised 24 January 2022; Accepted 24 January 2022

Abstract: The leaves of Jasminum subtriplinerve Blume were extracted by cold maceration with
ethanol 70 % and subsequently fractionated with n-hexane, ethyl acetate (EtOAc), and n-butanol (n-
BuOH) solvents. The extract and fractions were evaluated a-glucosidase inhibitory activities in
vitro. The results have shown that n-hexane and EtOAc fractions had strong a-glucosidase inhibitory
effects with 1Csovalues of 7.27 + 0.71 pg/mL and 7.42 + 0.95 pg/mL, respectively. The total extract,
the n-BuOH fraction, and the aqueous fraction did not show inhibitory effects on the enzyme a-
glucosidase. The molecular docking results revealed that rutin, isoverbascoside, astragalin,
isoquercitrin, verbascoside, stigmasterol, nicotiflorin, and chevangin B might play an important role
in the biological effect of this medicinal plant. Among these compounds, astragalin, isoquercitrin,
verbascoside, and stigmasterol may be developed as drugs. Our findings suggested that leaves of
Jasminum subtriplinerve Blume will be the potent resource of natural a-glucosidase inhibitors.
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Che vang (Jasminum subtriplinerve Blume) c6 tac dung
uc ché enzym a-glucosidase

Lé Minh Ngoc, Nguyén Bao Kim, Nguyén Nhu Son,
D6 Thi Hong Khéanh, Bui Thanh Tung”

Trwong Pai hoc Y Durge, Pai hoc Quéc gia Ha Ngi, 144 Xuan Thuiy, Cau Gidy, Ha Ngi, Viét Nam

Nhén ngay 19 thang 01 nam 2022
Chinh sira ngay 24 thadng 01 nam 2022; Chap nhin dang ngdy 24 thang 01 ndm 2022

Tém tit: L4 cay ché vang (Jasminum subtriplinerve Blume) dwoc chiét xut bang phuong phap
ngam lanh bang etanol 70% va sau dé chiét cac phan doan 1an luot bang cac dung méi n-hexan, etyl
acetat (EtOAc) va n-butanol (n-BuOH). Cac phan doan cao chiét duoc danh gia tac dung e ché
enzym o-glucosidase in vitro. Két qua danh gid tac dung trc ché enzym o-glucosidase cho thay phéan
doan n- hexan va EtOAc cé tic dung uc ché enzym o-glucosidase manh véi gia tri ICso lan luot 1a
7,27 £ 0,71 ug/mL va 7,42 + 0,95 pg/mL. Cao chiét toan phan, phan doan BuOH va phén doan
nude khong thé hién tac dung trc ché enzym a-glucosidase. Két qua docking phan tir cho thiy cac
hop chat rutin, isoverbascoside, astragalin, isoquercitrin, verbascoside, stigmasterol, nicotiflorin va
chevangin B ¢6 thé dong vai tro quan trong trong tic dung trc ché enzym o-glucosidase ciia  cdy che
vang. Trong cac hop chat nay, astragalin, isoquercitrin, verbascoside va stigmasterol co tlem nang
phat trién thanh thudc. Két qua nghién ctru nay cho thiy ring 14 ché ving s& 1a ngudn cung cip tiém
nang cac chat tre ché a-glucosidase.

Tir khéa: Ché vang; Jasminum subtriplinerve; enzym a-glucosidase, dai thao dwdng, docking
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Nghién ctru in vitro va in silico sang loc cac hop chat cua cay

phan tir.

1. Mé& dau

bai thao duong (PTD) 1a bénh Iy man tinh
dic trung boi tinh trang ting dudng huyét do rdi
loan trong bai tiét va/hodc hoat dong cua insulin.
DTD giy 10i loan qua trinh chuyén hoa
carbohydrate, chit béo va protein cia co thé va
tham chi giy tir vong néu khong dugc diéu tri
hoic kiém soat diing cach [1]. Thong ké cua Hi¢p
hoi dai thao duong qubc té, tinh dén nam 2021
thé gi6i co 537 tridu nguoi trudng thanh tir 20-
79 tudi dang sdng chung voi bénh tiéu duong [2].
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Con sb nay dugc du doan s€ ting 1én 643 triéu
vao nam 2030 va 784 tri€u vao nam 2045. Tai
Viét Nam, bénh dai thao duong dugc du bao s€
tr¢ thanh mot trong bay can bénh gy tir vong va
tan tat hang dau & Viét Nam vao nam 2030 [3].
Enzym o-glucosidase (AG) dong mot vai tro
quan trong trong qua trinh thiy phan tinh bot
thanh glucose [4]. Dé kiém soat mic duong
huyét binh thuong trong diéu tri bénh tiéu
dudng, nhidu nghién ctru di chi ra rang tc ché
AG 1a mét chién lugc diéu tri tiém ning. Tuy
nhién, cic hgp chéat tc ché AG nhu miglitol,
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metformin va acarbose van con nhiéu han ché
nhu gy ra cac tac dung phu nghiém trong Vi
vy, tim kiém cac hop chat ngudn gbc thién
nhién an toan va hiéu qua diéu tri dai thao duong
dang ngay cang trd nén cap thiét.

Tai Viét Nam, nhiéu dugc liéu c6 chira
nhitng hop chat co tic dung sinh hoc nhu
flavonoid, anthocyanosid, tannin, cac
polyphenol...dugc dung lam thuc pham, nuéc
ubng bd dudng, giai doc hang ngay, trong do6 co
cay che vang. Cay che vang dugc dan gian st
dung rong rai dé pha tra nhu thire ubng hang
ngdy, chita mun nhot, sat tring vét thuong, giup
diéu tri kinh nguyét khong déu va dau bung kinh
[5]. Cac tac dung sinh hoc ciia ché vang da duoc
nghién ctu trude day nhu khang khuéan, chdng
oxy hoa va gdy doc té bao [5]. Trong nhirng nim
gan day, docking phén tir d tro thanh mot cong
cu hiu qua trong viéc kham pha va phat trién cac
loai thuoc méi. Phuong phép ndy dya trén
nguyén tic phtre hop enzym-co chit co ning
luong lién két cang thap thi tac dung duoc 1y co
tiém nang cang 1én. Mit khac, ning luong lién
két lai c6 thé duoc xac dinh dya trén ciu tric cua
cac enzym va hop chat. Sy két hop giita docking
phan tir va sang loc thuc nghiém in vitro da duoc
chtng minh 13 giam dang ké thoi gian, cong st
va chi phi so véi cac phuong phap sang loc
truyén théng. Trong nghién ctru nay chung toi
danh gia tac dung trc ché a-glucosidase in vitro
ciia cdy ché vang (Jasminum subtriplinerve
Blume.) va xac dinh nhitng hop chit trong cay
ché ving c6 tac dung trc ché a-glucosidase bang
phuong phap docking phéan tir.

2. Nguyén liéu va phwong phap nghién ciru
2.1. Nguyén liéu

La cay che vang, tén khoa hoc 1a Jasminum
subtriplinerve Blume., thu hai tai Ha Noi vao
thang 10 nam 2021. Mau nghién cau hién duoc
luu gitr tai Truong Pai Hoc Y Duge, PHQGHN.
L& cay ché vang kho da dugc nghién nhé (500 g)
ngam lanh v6i dung moi EtOH 70% & nhiét do
phong, 3 1an x 3 ngay véi ty 1é dugc liéu/dung
mbi 1:10 (kg/l). Loc loai ba dugc li¢u, gdp cac

dich chiét va cat thu hoi dung moi dudi ap suat
giam thu duogc 71,79 g cao EtOH 70%. Phén tan
trong nudc néng, sau do chiét long - 1ong ti 18
1:2, mdi lan 1 lit x 3 1an véi cac dung mdi c6 do
phan cuc tang dan: n-hexan, EtOAc va BuOH.
Gop cac dich chiét va ct thu hoi dung moi dudi
4p xut giam thu duoc 1,04 g cao n-hexan, 14,66
g cao EtOAc, 21,78 g cao BUOH va 29,81g can
nuoc.

Hoa chét: acid ascorbic (99%, Sigma-
Aldrich, Singapore); enzyme Yeast o-
glucosidase; p-nitrophenyl-a-D-
glucopyranoside (PNPG), 4-Nitrophenol
(Sigma);; cac loai hoa chét khac déu dat do tinh
khiét cao.

2.2. Ddnh gid tic dung irc ché enzym a-
glucosidase

Tac dung trc ché enzym o-glucosidase ciia
mau nghién ctu duoc thuyc hién theo phuong
phap cua Moradi-Afrapoli F va cong su [6]. Cu
thé nhu sau:

- Chét thir dwoc hoa tan trong DMSO va pha
lodng trong phosphate buffer 10 mM (pH 6.8) va
50 pl duoc dua vao cac giéng cua khay 96 giéng
dé c6 ndng d6 256 pg/ml, 64 pg/ml; 16 pg/ml; 4
ug/ml; 1 pg/ml;

- 20 ul a- glucosidase (0,5U/ml) va 130 pl
phosphate buffer 100 mM (pH 6.8) duoc thém
vao mdi giéng, tron déu va u & 37°C trong 15
phut.

- Co chat p-nitrophenyl-a-D-
glucopyranoside (pNPG) dugc dua tiép vao ting
giéng thi nghiém rdi  tiép ¢ 37°C trong 60 phiit.

- Pia thi nghiém chi c6 mau thir , phosphate
buffer va pNPG dugc st dung lam d6i chimg
trang (blank). Giéng thi nghiém chi c6 DMSO
10%, phosphate buffer, enzyme va pNPG dugc
sir dung 1am dbi chimg. Thi nghiém duoc 1ap lai
3 lan dé dam bao su chinh x4c.

- Dirng thi nghiém bang cach thém vao 80 ul
Na,CO3 0,2M va do OD ¢ budc song 405nm
bang may do ELISA Plate Reader (Bio-Rad).

- Kha ning trc ché enzyme a-glucosidase cua
mau thir duge xac dinh theo cong thirc sau:

% trc ché = 100% - (Amiu thil A déi chimg *100)
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Trong do: A gsi chimg = OD géi ching = OD blank

Amiu the = ODm‘au thir - OD blank mauthu

Gia tri ICsp (nong d6 uc ché 50%) s€ duoc
xdc dinh nho vao phan mém may tinh
TableCurve2Dv4.

2.3. Docking phan twr

Chudn bi cdu triic protein: Cau trac tinh thé
isomaltase (ID: 3A4A) da dugc ching minh
tuong dong voi  alpha-  glucosidase tur
Saccharomyces cerevisiae duoc Iya chon va iy
tir co s¢ dir liéu RCSB (www.rscb.org) [7]. Sau
d6, cu trac phdi tir dong két tinh 1a alpha-D-
glucopyranose trong phirc hop 3A4A s€ dugc
tach riéng va danh gia vé cdu dang ciing nhu
tuong quan cau tric- tac dung voi phén tir dong
két tinh. Cubi cung, cAu trac protein dugc loai bod
phan tir nudc, thém nguyén ti hydro va dién tich
sau do duogc tai thiét lap vung hoat dong cua
enzyme qua phin mém MGL Autodock tools
1.5.7. Trung tdm hoat dong theo nhu cong bd
gdm cac acid amin chinh: ASP215, GLU277 VA
ASP352 [8]. Grid Box cho docking dugc thiét
1ap v6i cac thong s cta toa do trung tim X, Y
va Z lan luot 14 21.284, —0.761 va 18.638 va do
rong twong tmg 28 A X 28 A X 28 A véi khoang
cach gifta cac 6 ludi la 1A (Hinh 1) [9].

Chudn bi cdu triic phoi tir: Dya theo cac
nghién ctru v& cac hop chét co trong thanh phan
ciy cheé vang [5; 10; 11] ching toi da tong hop
duge 39 hop chét dé tién hanh danh gia tic dung
{rc ché enzym a-glucosidase. Céc cau truc duoc
1§y tr co s dir liéu PubChem hoac dugc vé béng
phan mém Chem Office 19.0 va dugc chuyén
thanh ciu trac 3D nho phin mém Avogadro. Sau
do, tat ca cac hop chdt dugc gin truong luc

Merck Molecular Force Field (MMFF94) va tbi
uu hoa mirc nang lugng.

Thuee hién docking phan tir: Cac phdi tir duoc
dock vao trung tam hoat dong cua protein st
dung phan mém Autodock vina.

Padnh gid két qua docking: Dé danh gia két
quéa qua trinh docking, phdi tir tir dong tinh thé
da dugc re-dock lai vao vi tri hoat dong cua
protein. Qua trinh thanh céng néu nhu gia tri do
1éch binh phwong trung binh gdc (RMSD) khong
vuot qua 1.5 A [12] . Kha nang lién két cua cac
hop chit can docking duge danh gia théng qua
su tuong tac cia chung véi cac acid amin trong
héc phan mg ciing nhu ning lugng tuong tac
tinh boi ham tinh diém (scoring function) cua
Autodock vina.

2.4. Bdnh gid quy tdc 5 tiéu chi ciia Lipinski

Quy tic 5 tiéu chi cua Lipinski duoc ap dung
dé danh gia mot hop chat co dic tinh giéng thude
hay khong [13]. Chung toi danh gia quy tic 5
tiéu chi cua Lipinski thong qua cong cu online
(http:/Avww.sctbio-iitd.res.in/software/drugdesign
Mipinski.jsp) [14]. Cau trac héa hoc cia cac hop
chat dugc ldy tr co s& dir liéu Pubchem
(www.pubchem.ncbi.nlm.nih.gov).

2.5. Dy doan cac thong 56 duoc dong hoc

Két qua phan tich cac théng sb vé duoc dong
hoc bao gdm hép thu, phan b, chuyén hoa, thai trir
va doc tinh (ADMET) cuia cac hop chit gidng
thuéc duoc dénh gid v6i su tro gitp cla cong
cu pkCSM (http://biosig.unimelb.edu.au/pkcsm/
prediction) [15].

Bang 1. Tac dung tic ché enzym a-glucosidase ciia cac mau nghién ctru.

I(\;Iz]r}rgn ch)) EtOH Hexan EtOAC Butanol P H,0 Acarbose
500 19,92 +1,56 | 104,60 +4,72 | 102,19+2,33 | 17,14+0,37 | 12,76 £1,07 | 75,20+ 0,62
100 2,74 +0,89 99,75 +£3,26 99,88 +1,07 4,24 +0,82 0,97 £1,75 48,57 + 1,96
20 2,47 £2,89 89,97 +2,19 89,54 +3,51 2,74 +0,28 1,25 +0,19 20,64 + 0,34

4 1,93 +£1,24 16,66 +0,10 15,57 +1,07 1,53 +£0,16 1,73 £1,47 8,32+ 0,62
1Cso >500 7,27+0,71 7,42 +£0,95 >500 >500 127,53+ 1,73
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3. Két qua va ban luin
3.1. Tdc dung ikc ché enzym a-glucosidase

Két qua tic dung wc ché enzym o-
glucosidase ciia cac mau nghién ciru duoc thé
hién trong Bang 1.

Két qua danh gia tac dung wrc ché enzym o-
glucosidase cho thiy phan doan n- hexan va
EtOAc c6 tac dung trc ché enzym a-glucosidase
manh vai gia tri [Csp lan luot 12 7,27 + 0,71
pug/mL va 7,42 £ 0,95 pug/mL. Chéat dbi
ching duong acarbose hoat dong 6n dinh trong
thi nghiém.

3.2. Docking phan tir

3.2.1. Banh gia mé hinh Docking

Pé danh gia mirc d6 phi hop cua céac thong
s6 docking, phdi tir dong tinh thé s& duogc re-dock
lai vao vi tri hoat ddng cuia protein dich dé xac
dinh d6 léch binh phwong trung binh gdc
(RMSD) (Hinh 1). Xéc dinh gia tri RMSD va
danh gi4 su trong dong vé cu dang, bang phan
mém Chimera 1.15 thu dugc két qua tring khép

Hinh 1. Vung hoat dgng cta Isomaltase.

vé cdu tric ciia phdi tir ddng tinh thé trudc va sau
khi re-dock, véi gia tri RMSD 1a 0.324 A < 1.5
A ching to mo hinh docking phén tir vao protein
muc ti€u 1a dang tin cdy (Hinh 2).

o322 Tién hanh docking cac hop chdt cé
tiem nang wc ché alpha-glucosidase

Sau khi phdi tir dd dugc chuan bi, 39 hop
chat thanh phan cua cdy ché vang dugc tién hanh
docking vao enzyme o-glucosidase. Két qua thu
duoc duge thé hién trong Bang 2.

Két qua docking trong Bang 2 cho thiy c6 8
hop chét c6 niang luong lién két thip nhat: Rutin;
isoverbascoside, astragalin, isoquercitrin,
verbascoside, stigmasterol, nicotiflorin  va
chevangin B (3) v&i ning lugng lién két lan luot
la -10,4 (kcal/mol); -9,2 (kcal/mol); -9,1
(kcal/mol); -9,4 (kcal/mol); - 9,7 (kcal/mol); -
9,2 (kcal/mol), -10,4 (kcal/mol), -9,1 (kcal/mol).
Acarbose 1a thudc trong diéu tri dai thao duong
theo co ché trc ché enzym a-glucosidase, la
chtng duong dé so sanh véi cac hop chét sang
loc. Ca 8 chat trén déu c6 ning luong lién két
thap hon acarbose (-8.9 kcal/mol).

Hinh 2. Két qua re-docked
cua alpha-D-glucopyranose.

Bang 2. Két qua docking 39 hop chét thanh phan trong cay ché ving vao enzyme a-glucosidase

) Nang lugng ) Nang luong
STT Hop chat lién két STT Hop chat lién két
(kcal/mol) (kcal/mol)
1 | 3p-acetyl-oleanoalic acid -7,6 21 Chevangin C (5) -7,6
2 Lupeol -7,9 22 Chevangin D (6) -8,6
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3 | Stigmast-5-en-3p-ol -8,8 23 (2)-3-hexen-1-ol -4,3
4 | 6'-O-menthiafoloylverbascoside -7,5 24 (2)-2-hexen-1-ol -4,7
5 | Rutin 10,4 g5 | Cis-2,6-dimethyl-2,6- 58
octadiene
6 | Isoverbascoside -9,2 26 B-Myrcene -5,7
7 | Astragalin -9,1 27 p-Mentha-1,5,8-triene -5,4
8 | Isoquercitrin 9.4 gg | Cis-linalool oxide -5,7
(pyranoid)

9 | Verbascoside -9,7 29 a-terpineol -6,3
10 | 3,4-dihydroxybenzoic acid -5,9 30 Geraniol -6

11 | 3,4,5-trihydroxybenzoic acid -6,2 31 p-Menth-1-en-7-al -5,8
12 | Oleanolic acid -7,8 32 Teresantalol -5,7
13 | Betulinic acid -1,7 33 | a-copaene -7,2
14 | B- sitosterol -8,7 34 Trans-sobrerol -6,5
15 | Stigmasterol -9,2 35 (E)-Nerolidol -6,8
16 | Nicotiflorin 10,4 36 géln(:é%ig;]moﬁzhy"z' 6,2
17 | 6™-epi-anatolioside A(1) -1,4 37 Phytol -5,9
18 | Chevangin A (2) -8,5 38 Limonene -6,1
19 | Chevangin B (3) 9,1 39 Linalool -5,9
20 | 6-epi-Chevangin B (4) -8,7 40 Acarbose (chiing duong) -8,9

Bang 3. Lién két giira 8 hop cht tiém ning véi cac acid amin cia a-glucosidase

Hop chat Lién ket Hydro Lién ket ki nudc

Rutin ASP352, ASP307, ARG315, THR310, PRO312, HIS280

GLU277

ASP215, ASP242, SER311, SER240,

Isoverbascoside | A qn415 ARGA42, GLUA41L GLN279

THR310, ASP352, GLN353, ARG315,

Astragalin PRO312 TYR158
GLU277, ASP352, ARG442, GLN279,
Isoquercitrin Qggﬁfé ASP242, ARG315, HIS280, | orp157| vs156, SER240, THR310,

SER311, PHE303, TYR158, GLN353

GLU277, ASP352, TYR158, THR310,
ASP307, HIS280, PRO312, SER241, VAL308, GLN279, PHE303, PHE 178,
ASP242, SER240, ARG315, ARG442 PHE159, GLU411, TYR316, ASN415,
SER311, LEU313, LYS156, SER157, PHE314

Verbascoside

GLU277, ASP352, ARG446, ASP69,
GLN279, HIS280, LEU313, SER240,

Stigmasterol PRO312 PHE314, ARG315, ARG213, HIS351,
ASP215, ARG442, PHE159,PHE178,HIS112,
TYR158

Nicotiflorin ARG315, TYR158, THRR310, GLU277 | HIS280

Chevangin B ARG315, ASP242, GLU277, ASP352 TYR158, ASP307

ASP352, GLU277, ASP69, GLN279, ARG442, LEU313, PHE314, ARG315,

TYR158, PHE303, PHE159, VAL216
Acarbose ASP307, ASP242, HIS280, PRO312, ' ' i '
SER311 ASP215 HIS112, GLN181, TYR72, PHE178, HIS351,

ARG446




40 L. M. Ngoc et al. / VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 38, No. 1 (2022) 34-44

3.2.3. Két qua danh gid quy tic 5 tiéu chi
cua Lipinski

Quy tic 5 tiéu chi cuia Lipinski giup phan biét
cac phan tu glong thude va khong giong thudc.
Céac hop chat dugc goi 1a “gidng thudc” khi
chung dap ung it nhét 2 trong 5 cac tiéu chi ciia
qui tic Lipinski: l) Khéi luong phan tir <500 Da;
i) C6 tinh wa dau cao (LogP nhé hon 5); |||)
Khéng c6 nhiéu hon 5 nhém cho lién két

hydrogen; iv) Khong c6 nhiéu hon 10 nhém nhan
lién két hydrogen; va v) B§ khuc xa mol phai
nam trong khoang 40-130.

Theo két qua Bang 4, trong 8 chat c6 ning
luong lién két voi enzym thap nhét c6 4 chat thoa
min 16n hon hodc bang 2 tiéu chuan trong quy
tac Lipinski 5. Bén hop chét nay duoc tién hanh
phan tich cac thong s6 duge dong hoc: hép thu,
phan bd, chuyén hoa, thai trir va doc tinh.

Bang 4. Két qua d4nh gia quy tic 5 tiéu chi cua Lipinski

Nh(’)m cho Nhf)m nhén ’ Hop chét
STT Hop chit Tr()ng;g lu?’ng lién ket lién ket logP Do khuc xa gi 5 ng
phén tir hydrogen hydrogen mol (MR) thube
(HBD) (HBA)
1 Rutin 610 10 16 -1.879 137.495 Khbng
2 Isoverbascoside 624 9 15 -1.016 147.096 Khong
3 Astragalin 448 11 10 -0.436 104.609 Cé
4 Isoquercitrin 464 8 12 -0.731 106.274 Co
5 Verbascoside 624 9 15 -1.016 147.095 Cé
6 Stigmasterol 412 1 1 7.801 128.123 Cé
7 Nicotiflorin 594 9 15 -1.584 135.831 Khong
8 Chevangin B 644 7 13 0.533 162.438 Khong
Bang 5. Két qua dy doan ADMET
Thoéng s6 ‘ Astragalin | Isoquercitrin | Verbascoside | Stigmasterol
Hap thu
Tan trong nude ((log mol/L) -2.863 -2.925 -2.906 -6.682
Tinh tham Caco2 (log Papp trong 10— cm/s) 0.306 0.242 0.096 1.213
Hap thu duong rudt ( nguoi) (%) 48.052 47.999 32.119 94.97
Phan b
VDss (log L/kg) 1.444 1.846 2.255 0.178
Tinh thAm hang rao méu néo (log BBB) -3.908 -1.688 -1.86 0.771
Chuyén hoa
Co chat CYP2D6 Khong Khéng Khong Khéng
Co chat CYP3A4 Khéng Khéng Khéng Cé
Uc ché CYP2D6 Khéng Khéng Khéng Khéng
Uc ché CYP3A4 Khong Khéng Khong Khéng
Thai trir
Do thanh thai toan phan (log ml/min/kg) ‘ 0.462 0.394 0.479 0.618
Poe tinh
Doc tinh AMES Khong Khong Khong Khong
Doc tinh gan Khong Khong Khong Khong
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3.2.4 Dy dodn dic tinh hdp thu, phdn bo,
chuyén héa, thdi trir va déc tinh (ADMET)

Chung t6i danh gia kha nang hap thu ctia cac
chat dua trén ba thong s6 d6 1a kha ning hoa tan
trong nudc, tinh thim qua mang Caco2, phan
tram hap thu thudc duong rudt. Tir két qua Bang
5 chiing ta thiy kha ning hoa tan trong nudc ciia
céc hop chat kha kém véi nong d6 mol dao dong
tir 102 10 mol/I. Tinh thim qua mang Caco2
(log Papp trong 10— cm/s) ¢ gia tri cao hon 0.9
duge cho 1a c6 kha nang thim tot, hau hét hop
chat déu c6 kha néng tham khéng cao voi gia tri
log Pap trong 10—° cm/s <0.9 (0,306; 0,242;
0,096), trur stigmasterol (1,213), chat ma c6 kha
nang hip thu & rudt lai kha t6t voi gia tri cao nhat
la 94,97%. Astragalin, isoquercitrin va
verbascoside co phan tram hap thu thap hon va
tuong dwong nhau lin luot 1a 48,052%,
47.999%, 32.119%. Mirc do phan b VDss duoc
coi 14 thap néu dudi 0,71L/kg (log VDss <-0,15)
va cao néu trén 2,81 L/kg (log VDss> 0,45). Két
qua cho thiy thé tich phan b cta ca 4 hop chat
déu nim & muc trung binh (tir 0,178 dén 2,255).
Gia tri logBBB 16n hon 0.3 dugc cho la c6 kha
nang hap thu tét qua hang rao mau nio. Ca 4 hop
chat déu khong hap thu qua hang rao mau nio
(logBBB <0.3). Hai dong dang chinh cua
cytochrom P450 chiu trach nhiém chuyén héa
thudc 1a CYP2D6 va CYP3A4. Két qua dy doan
hau hét cac hop chit khong phai 14 co chét ciing
nhu chat e ché déi véi CYP2D6 va CYP3A4
goi ¥ cac hop chit khong chuyén hoa & gan. Dy
doan ciing cho thdy do thanh thai cua
stigmasterol 1a cao nhit so v&i astragalin,
isoquercitrin va verbascoside. V& doc tinh, ca 4
chat déu khéng co doc tinh AMES, ciing nhur
khong gay doc cho gan.

Trong nghién ctru nay, chung toi da sang loc
39 hop chét tir ciy che vang tac dung (rc ché
enzym a-glucosidase. Két qua thu duoc 4 hop
chat c6 ning luong lién két ty do Am nhét c6 thé
phat trién thanh thuéc gbém astragalin,
isoquercitrin, verbascoside va stigmasterol.
Astragalin, kaempferol-3-O-f3-d-glucoside,
dugc nghién ciru cho thiy c6 tac dung chéng
viém, chdng oxy hoa va chng viém da di img
[16]. Hong va cdng su da bao cdo astragalin co

tac dung tc ché enzym a-glucosidase cao véi
gia tri ICsp 15.82 + 1.11 pM ciia hop chat nay
[17]. Isoquercitrin  (quercetin-3-O-glucoside)
duge chimg minh ¢6 cac tac dung nhu chéng lai
stress oxy hoa, ung thu, rdi loan tim mach, tiéu
duong va cac phan tng di ung [18]. Trong
nghién ctu cia Hong va cong sy nam 2013,
isoquercitrin cling dugc chiing minh 1a c6 kha
ning trc ché a-glucosidase in vitro véi nong do
trc ché t6i da ICsp 116.7 + 1.17 uM [17].
Verbascoside 1a mdt phenolic acid dugc chiing
minh c6 tac dung e ché enzym o-glucosidase
[19]. Stigmasterol c6 mdt sO tac dung nhu giam
cholesterol, chdng oxy hoa, chng viém, chong
ung thu. Tasnuva va cong sy cho thdy
Stigmasterol e ché enzym a-glucosidase véi
gid tri ICso 12 91.08 ug mL ™' [20].

Trong nghién ctru nay, chung t6i cling danh
gid tuong tac gitta 4 hop chat v6i enzym a-
glucosidase bang phan mém Discovery Studio
Visualizer 4.0 trinh bay ¢ Hinh 3. Cac nghién
clru trude day da chi ra rang mot s6 acid amin,
bao gdm ASP69, GLU277, ASP352, ARG446
VA GLN182, déng vai trdo quan trong trong sy
tuong tac ciia enzym va chit (rc ché tai vi tri hoat
dong cua o-glucosidase [21]. Chung duong
acarbose voi ning luong lién két -8,9 kcal/mol
c6 lién két hydro voi cac acid amin ASP352,
GLN279, GLN182, GLU277, ARG442, HIS280
va ARG315. Ca 4 hop chat déu cho thdy kha
nang lién két t6t tai vi tri hoat dong ctia enzym
qua nhiéu acid amin quan trong nhu ARG442,
GLU277, ASP352, ARG446, GLN279. Phic
hop astragalin va enzym tuong tac v6i nhau bang
cac lién két hydro qua cac acid amin ASP352,
ARG315. Véi niang lugng lién két kha thap,
isoquercitrin, verbacoside va stigmasterol tuwong
tac tai vung hoat dong ctua a-glucosidase voi
nhiéu acid amin quan trong nhu GLU277,
ASP352, ARG442, HIS280.

Ngoai ra, khi so sénh lién két ctia 4 hop chat
nay va arcabose vadi enzym a-glucosidase nhan
thay c6 nhiéu nét trong dong. Giita verbascoside
va arcabose, ching c6 chung 15 acid amin, bao
gdbm ASP307, HIS280, PRO312, ASP242,
ARG315, ARG442, GLU277, ASP352,
TYR158, GLN279, PHE303, PHE178, PHE159,
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SER311, LEU313. Su tuong dong lién két giira
stigmasterol va arcabose cling chi ra sy twong tac
v6i 17 acid amin; bao gom PRO312, GLU277,

ASP352, ARG446, ASP69, GLN279, HIS280,
LEU313, PHE314, ARG315, HIS351, ASP215,
ARG442, PHE159, PHE178, HIS112, TYR158.
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Hinh 3. Hinh anh tuong tac hai chiéu giita 4 hop chét tiém ning véi a-glucosidase:
A: Astragalin; B: Isoquercitrin: C: Verbascoside; D: Stigmasterol.
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4. Két ludn

Phan doan n-hexane va EtOAc tir 14 che vang
cho thdy tac dung @rc ché manh enzym a-
glucosidase in vitro voi gia tri ICso 1an luot 1a
7,27 £ 0,71 pg/mL va 7,42 + 0,95 ug/mL. Cac
hop chit bao gém rutin, 1isoverbascoside,
astragalin, isoquercitrin, verbascoside,
stigmasterol, nicotiflorin va chevangin B c6 thé
dong vai tro quan trong trong viéc trc ché a-
glucosidase ciia ché vang. Pic biét 1a trong cac
hop «chat nay, astragalin, isoquercitrin,
verbascoside va stigmasterol cé tiém nang phat
trién thanh thude. Két qua nghién ciru cho thiy
rang 14 ché vang 13 ngudn cung cip tiém ning
cac chit e ché a-glucosidase. Tuy nhién, cac
nghién ctru sau hon can dugce thue hién dé danh
gia tac dung tc ché a-glucosidase in vivo va do
an toan cua dugc liéu nay.
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