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TOM TAT

Epoxylignan la nhitng hop chdt thugc ho
polyphenol ¢é rdt nhiéu hoat tinh sinh hoc nhw irc ché
sw phdt trién cia cdc té bao ung thu, khang oxy hoa,
lam ha dwong huyét, ... Trong nghién citu nay, chiing
t0i tién hanh nghién ciu hoat tinh vrc ché enzyme o-
glucosidase ciia 11 hop chat epoxylignan dwgc phdn
ldp tie than cdy Mit dai (Artocarpus heterophyllus),
than cdy Guoéi do (Willughbeia cochinchinensis), vo
than Can sen (Crateva religiosa) va keo Ong dii
(Trigona minor). Két qua cho thdy hop chat 1-4, T—

10 ¢6 hoat tinh trc ché manh hon chdt ddi chung
duwong acarbose (ICso, 214.5 uM). Dua vio cdc két
qud nay, moi twong quan hoat tinh-cau triic cia cdc
hop chat cho thay sw hién dién ciia nhém hydroxyl tai
cac vi tri C-4 va C-4' déng vai tro quan trong trong
viée lam ting hoat tinh. Hon nita, cdc hop chdt
diepoxylignan co nhom ketone tgi vi tri C-9' ciing lam
cdi thién hoat tinh manh hon. Nguoc lai, sy mo vong
epoxy tai vi tri C-7 va C-9'sé lam giam hoat tinh.

Tir khéa: epoxylignan, irc ché a-glucosidase, moi quan hé hoat tinh cdu tric

MO PAU

Lignan 1a hop chat polyphenol c6 ngudn géc tir
tu nhién duoc tim thdy qua qua trinh sinh téng hop
cua cac phenylpropanoid. Cac hop chét nay c6 vai tro
quan trong trong thuc pham hang ngay hay duoc sir
dung lam thubc hd tro diéu tri ung thu, khang oxy
hoa, ... Vi thé, lignan duoc xem nhu 14 hoat chat tiém
ning trong cac nghién ciu tdng hop, béan tong hop va
chirc ning sinh hoc cuia cac hop chat nay. Hau hét cac
hop chéit lignan trong tu nhién tn tai ¢ cac khung
suon khac nhau va cd hoat tinh sinh hoc dic trung.
Dién hinh nhu cac hop chat epoxylignan c6 rat nhiéu
hoat tinh sinh hoc nhu kha ning gdy doc, ic ché sy
phét trién cua c4c té bao ung thu, khang viém, khang
khuan, khang virus, khang oxy héa va hoat tinh wc
ché gbc tu do NO, enzyme cAMP phosphodiesterase,
cytochrome oxidase, succinoxidase, ...[1-3].

Nhirng nim gan ddy, cac cong trinh nghién ctu
cho thiy cac hop chit 7,9-epoxylignan va 7,9":7',9-
diepoxylignan ¢6 kha ning wc ché enzyme a-
glucosidase. Pay la enzyme xuc tac cho qua trinh
thay phan carbohydrate dé giai phéng a-p-glucose
trong co thé. Khi lwong dudng a-p-glucose trong méu
tang cao s& gay ra bénh dai thao duong. Do vay, néu
tim dwoc chit Gc ché enzyme a-glucosidase s& lam
giam qué trinh thay phan va héap thu carbohyhydrate
vao co thé. Nhu vay c6 thé lam giam dwgc ham lugng
duong trong mau cua nguoi bénh, day cliing chinh 1a
liéu phap diéu tri bénh dai thao duong mot cach hiéu
qua va an toan [4-7].

Trong nghién ciu nay, chdng toi tién hanh
nghién ciru hoat tinh ic ché enzyme a-glucosidase
cua cac thanh phin epoxylignan duoc phan lap tir
than cdy Mit dai (Artocarpus heterophyllus), than cay

Trang 110



TAP CHi PHAT TRIEN KH&CN, TAP 20, S0 T5- 2017

Guodi do (Willughbeia cochinchinensis), vo than cay
Can sen (Crateva religiosa) va keo Ong du (Trigona
minor). Tur d6, ¢6 co so dit lieu dé giai thich mdi
tuong quan vé Cau trdc cac hop chat epoxylignan va
hoat tinh &rc ché enzyme a-glucosiadase cua ching.
VAT LIEU VA PHUONG PHAP
Héa chat — dung cu

Dung dich dém phosphate 0,01 M, pH 7,0. Dung
dich Na,CO3 0,1 M. Dung dich nén p-nitrophenyl-a-
p-glucopyranoside (p-NP-G) 3 mM. Dung dich
enzyme a-glucosidase 0,2 U mL™. Dung dich mau du
trir: can chinh xac 1,5 mg ddi voi mau chét tinh khiét
c6 phén tir lugng 500 dvC, hoa tan trong dém
phosphate 0,01 M, pH 7,0. Sau d6, tién hanh pha
lodng thanh dung dich mau lam viéc 1000 uM. Chét
dbi chimg duong acarbose.

Thiét bi quang phd UV-VIS Shizmadzu 1800.

Phwong phip thir hoat tinh @c ché enzyme a-
glucosidase

Hoat tinh &c ché enzyme a-glucosidase dua trén
phuong phidp phan tich tric quang. Enzyme a-
glucosidase xdc tac qué trinh thuy phan co chét
heterogenous nhu saccarose va p-nitrophenyl-a-p-
glucopyranoside. Do d6, dé khao sat hoat tinh tc ché
enzyme a-glucosidase, p-nitrophenyl-a-p-
glucopyranosid (p-NP-G) dugc sir dung nhu la co
chat ban dau (chit nén) va enzyme a-glucosidase s&
chuyén hoa co chat nay thanh a-p-glucose va p-
nitrophenol. Theo phan tng, lugng a-p-glucose sinh
ra ti 1€ voi p-NP-G bi thay phan va lugng p-
nitrophenol tao thanh. Vi vdy dua vao d6 hap thu cua
p-nitrophenolate & budc séng 401 nm cé thé dinh
lugng a-p-glucose sinh ra. Khi mau thir ¢6 hoat chat
ic ché enzyme a-glucosidase thi ham lwong p-
nitrophenol tao thanh sé giam. So sanh cuong do mau
cua dung dich khi c6 va khdng c6 hoat chat tc ché, s&
tinh dugc kha niang tc ché enzyme a-glucosidase cua
hoat chat d6 [8-9] (Hinh 1).

Dé ¢b co sé danh gia hoat tinh cua nhitng mau
chat khao sat, chung tdi sir dung acarbose lam chat
dbi chimg duong dé so sanh, vi day 1a hop chat duoc

sir dung 1am chat dbi chang trong cac tai liéu tham
khao [8-9] (Hinh 2).
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Hinh 1. Phan ung thuy phan enzyme a-glucosidase véi co
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Hinh 2. Ciu tric ciia acarbose (C2sHasNO1s)

Kha niang Gc ché enzyme a-glucosidase duoc
déanh gia thong qua gia tri phan tram tc ché (1 %):

| 9% = Acontrol—Asample X 100 %
Acontrol

Trong do:

Acontrot: Gid tri mat do quang cua dung dich
khdng chira mau khao sét.

Asample: Gid tri mat do quang cua dung dich chira
mau khao sét.

Dua trén phan tram tc ché tai cac nong do khac
nhau cua mau thir, tién hanh danh gia kha ning wc
ché enzyme a-glucosidase cua mau thir théng qua gia
tri 1Cso. Gid tri 1Csp (Inhibitory concentration) dugc
dinh nghia 1a ndng d6 ciia mot mau thir ma tai dé nd
c6 thé wrc ché dugc 50 % enzyme a-glucosidase.

Quy trinh thir hoat tinh &c ché enzyme a-
glucosidase

Quy trinh thtr hoat tinh Gc ché enzyme a-
glucosidase duogc thyc hién nhu sau: mau dugc hoa
tan trong dung dich dém phosphate 0,01 M, pH 7,0.
Thém 25 pL enzyme a-glucosidase 0,2 U mL™, I4c
déu, u trong 5 phut tai nhiét do 37 °C. Tiép tuc thém
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25 uL dung dich chit nén p-nitrophenyl-a-p-
glucopyranosid 3 mM va i trong 30 phdt tai 37 °C dé
phan &ng xay ra. Sau khi 1, thém 375 uL Na,C0O30,1
M dé nging phan tng. Dung dich sau d6 duoc do
quang tai budc séng 401 nm.

M3i miu thir dwoc thuc hién tai 5 nong do 250,
100, 50, 25, 10 uM, mdi noéng do thuc hién 3 lan.
Tuong tng voi mdi nong do mau thr, tién hanh thuc
hién mot mau tring, mau tring twong ty nhu mau thir
nhung thay dung dich enzyme a-glucosidase bang
dung dich dém phosphate 0,01 M, pH 7,0. Ttr 6 tinh
duoc gia tri phan tram &c ché (1 %) véi timg ndng do
khao séat la gia tri trung binh cong cua 3 gia tri mat do
quang do duoc & mdi ndng do.

e
B,

Thu nhan cac hgp chit epoxylignan cé nguén géc
tw nhién

Tién hanh thu nhan cac hop chat (+)-
syringaresinol (1), (+)-medioresinol (2) va 9'-
ketopinoresinol (8) dugc phan lap tir than cay Mit dai
(Artocarpus heterophyllus); hop chét (+)-pinoresinol
(3) va alyterinate A (11) duoc ¢ 1ap tir than cay Guodi
do (Willughbeia cochinchinensis); hgp chat magnolin
(6) dugc cd lap tir vo than Can sen (Crateva
religiosa); hop chét (+)-de-4"-O-methyleudesmin (4),
(+)-eudesmin  (5), clemaphenol (7), (+)-5"-
methoxylariciresinol (9) va (+)-lariciresinol (10) duoc
cd lap tir keo Ong du (Trigona minor). Cau tric cac
hop chat nay duoc trinh bay trong Hinh 3.

9'-Ketopinoresinol (8)

R1 Rz Rs R4 Rs Rs
(+)-Syringaresinol (1) OMe OH OMe OMe OH OMe
(+)-Medioresinol (2) OMe OH H OMe OH OMe
(+)-Pinoresinol (3) OMe OH H OMe OH H
(+)-De-4"-O-methyleudesmin (4) OMe OMe H OMe OH H
(+)-Eudesmin (5) OMe OMe H OMe OMe H
Magnolin (6) OMe OMe OMe OMe OMe H
Clemaphenol (7) OH OMe H OH OMe H
;o Ry
'H . OMe
o
L
R R»
(+)-5"-Methoxylariciresinol (9) CH.OH OMe
(+)-Lariciresinol (10) CHOH H
Alyterinate A (11) COOMe H

Hinh 3. C4u trdc cua cac hop chit epoxylignan
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KET QUA VA THAO LUAN
Két qua thir hoat tinh wc ché enzyme a-
glucosidase ciia cac hop chat epoxylignan

Tién hanh the hoat tinh @c ché enzyme a-
glucosidase cua 11 hop chét epoxylignan, két qua cho
thdy tat ca cac hop chat déu c6 kha niang Gc ché
enzyme a-glucosidase ¢ cac nong do khao sat. Trong
d6, hop chat 1-4, 7-10 c6 gié tri wc ché enzyme a-

glucosidase manh hon chat déi chimg duong acarbose
(ICso, 214,5 uM). Hop chit (+)-syringaresinol (1),
(+)-medioresinol (2), 9'-ketopinoresinol (8) c6 gié tri
{rc ché rat manh véi gid tri 1Cso lan luot 12 18,9; 22,8;
va 16,1 uM; trong d6 hop chat 8 tic ché enzyme a-
glucosidase manh nhét (Bang 1).

Bang 1. Két qua thir hoat tinh trc ché enzyme a-glucosidase clia cac hop chat epoxylignan

. Phén trdm tc ché (1%) ICso

Hop chat M
250 uM 100 M 50 uM 25 UM 10 uM (M)

1 79,80 +0,43 68,38+0,34 5541+036 4020+099 189
2 * 855+16 6491+060 53,33+041 309+10 228
3 * 7240+031 570+1,8 40,92+031 172+1,1 37,9
4 721+15 5502+091 382+10 2241+034 7,92+075 851
5 51,68 +049 32,49+051 26,09+0,15 22,89+0,56 19,69+,0,78 236,9
6 3,59 + 0,21 . - - - > 250
7 96,7+1,2 366+10 1961+072 721+080 1,21+031 1318
8 * 8547 +0,92 7047+0,74 59,30+0,79 4367+092 16,1
9 * 8652 +021 61,62+0,30 3520+068  18,8+13 33,7
10 * 76,16 £ 0,27 296+1,2 16,8+ 1,2 - 69,6
11 4921+051  376+10 3373+0,12 31,78+099 29,86+0,87 ~250
Acarbose 59,8+ 1,2 212422 98+11 32+17 - 2145

(*) Phan tram tc ché hon 100 %

(-) Phan trim ¢ ché < 1%
Méi quan h¢ giira hoat tinh &c ché enzyme a-
glucosidase va cdu trGc caa cac hep chat
epoxylignan

Dya vao gia tri 1Csp cua cac hop chat 7,9':7.9-
diepoxylignan (1-8) cho thiy c6 mdi quan hé giira
cAu trdc va hoat tinh hoat tinh tc ché enzyme a-
glucosidase cua ching. Két qua cho thay hop chét 8
c6 hoat tinh tc ché enzyme a-glucosidase manh nhét
VGi gia tri 1Cso=16,1 pM. Thém vao d6, sy bién mat
mot nhém ketone tai vi tri C-9’ cia hop chéat 3 lam
giam hoat tinh dang ké (ICso, 37,9 uM). Piéu nay
ching minh sy xuit hién nhém ketone tai vi tri C-9’
lam ting manh kha ning Gc ché enzyme a-
glucosidase. Bén canh do, sy methoxy hoéa tai vi tri
C-5 va C-5' lam ting nhe hoat tinh (hop chét 2 > hop

chat 1 va hop chat 3 > hop chat 4). Nguoc lai, hoat
tinh cua ching giam khi thay doi 2 nhém thé
hydroxyl bai 2 nhém methoxy tai vi tri C-4 va C-4'
(hop chit 5 > hop chat 6). Két qua thir hoat tinh con
cho thiy su hydroxyl héa tai vi tri C-4 va C-4' cua
hop chat 7,9':7',9-diepoxylignan déng vai trd quan
trong trong qué trinh tc ché enzyme a-glucosidase.
Diéu nay dugc chimg minh théng qua su so sanh gia
tri 1Cso cua hop chét 4 (ICso, 84,1 pM) va 5 (ICso,
236,9 uM), hop chat 1 (ICso, 18,9 uM) va 2 (ICso,
22,8 uM). Ngoai ra, sy m¢& vong tai vi tri C-7 hgp
chat 7,9":7',9-diepoxylignan s& lam giam hoat tinh
dang ké (hop chit 2 > hop chit 9, hop chit 3> hop
chat 10 va hop chat 11) (Hinh 4).
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o Nhém OMe |ém téng nhe hoat tinh
khi R, va R; gén nhéom OH (2=1)

e Nhém OIVIe lam giam hoat tlnh khi . R . ., ]
R, va R; gén nhém OMe (5-6) |——[ Sy mé vong lam giam hoat tinh (2>9, 3>10,11)

|—>[ Nhom ketone lam téang hoat tinh (8>3) ]

> 2SN
e

Hinh 4. M&i quan hé giita hoat tinh tic ché enzyme a-glucosidase va cau tric cua cac hop chat 7,9':7',9-diepoxylignan

Nhém COOMe lam
mat hoat tinh (11<10)

R1

Nhém OH lam tang manh hcat
tinh so véi nhém OMe (4>5)

th’:m OH Iam tdng manh hoat
tinh so véi nhém OMe (3>4)

Nhém OMe Ié[n tang nhe hoat tinh
khi R, va R ga&n nhém OH (3>2)

' 1H OMe

OH

Nhoém OMe lam tang Ry
hoat tinh (9>10)

Hinh 5. Méi quan hé gitra hoat tinh trc ché enzyme a-glucosidase va ciu tric cua cac hop chit 7,9'-epoxylignan

Tiép theo, két qua thir hoat tinh cta hop chit (9—
11) cho thy sy methoxy hoéa tai vi tri C-5" & hop chat
9 (ICsp, 33,7 uM) cai thién hoat tinh dang ké (hop
chit 9 > hop chat 10). Ngoai ra, sy xuit hién nhém
methyl carboxylate 1am mat kha ning ¢ ché enzyme
a-glucosidase (hop chat 11 < hop chét 10) (Hinh 5).
KET LUAN

T6m lai, nghién ctru nay da cho thay hoat chat 9'-
ketopinoresinol (8) dugc xem la chat &c ché enzyme
a-glucosidase manh nhat (ICso, 16,1 pM). Nghién ctu
méi tuong quan cau trdc—hoat tinh cho thy sy xuat
hién cua nhém hydroxyl tai cé&c vi tri C-4, C-4' va
nhom ketone tai vi tri C-9’ dong vai tro quan trong

trong viéc wc ché sy hoat dong cua enzyme a-
glucosidase. Két qua nghién ctu nay gép phan cung
cdp nhitng bang chung khoa hoc ching minh kha
nang ¢ ché enzyme a-glucosidase cua cac hoat chit
epoxylignan, tir d6 xac dinh vai trd cua cac hop chat
thién nhién ddi véi co thé con ngudi, va bd sung co
s& dir liéu cho cac nghién ctru tim ra cac loai thudce tir
thién nhién hd tro diéu tri bénh dai thao duong.

Loi cam on: Nhom tac gia xin chdn thanh cam on
dén Truong Pai hoc Khoa hoc Tw nhién, PHOG-
HCM, da tai tro trong khuén khé Dé tai ma sé
T2016-07.
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Study on structure—activity relationships
(SARSs) of epoxylignan compounds with a-
glucosidase inhibitory activity
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ABSTRACT

Epoxylignans are polyphenolic compounds,
which possess various biological activities such as
antiproliferative activity on cancer cells, antioxidant,
antihyperglycemic,... In this research, we study on o-
glucosidase inhibitory activity of 11 epoxylignans
isolated from the stem of Artocarpus heterophyllus,
the stem of Willughbeia cochinchinensis, the stem
bark of Crateva religiosa, and the propolis of
Trigona minor. The results showed that, compounds
1-4 and 7-10 were more potent inhibitory activity

than that of positive control acarbose (ICso, 214.5
pM). Based on the results, their structure-activity
relationships showed that the presence of the
hydroxyl group at C-4, and C-4[1 positions play an
important role in increasing the activity.
Furthermore, diepoxylignans having a ketone group
at C-9' exhibited stronger activity. In contrast, the
opening of an epoxy ring at C-7 the C-9' positions
reduced the activity.

Keywords: Epoxylignan, a-glucosidase inhibition, structure—activity relationships (SARs)
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