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Abstract: Diabetes mellitus is a chronic metabolic disease, which is characterized by elevated blood
glucose levels, caused by a deficiency in insulin secretion from the p pancreatic’s cells or the
operability of insulin. The protein tyrosine phosphatase 1B (PTP1B) catalyzes to removing the
phosphate group from the insulin receptor's phosphotyrosine, then reducing insulin’s effects.
Therefore, inhibiting this enzyme is an effective method to treat diabetes mellitus. Momordica
charantia is effective in the treatment of diabetes mellitus. In this study, we evaluated the inhibitory
effects of PTP1B enzyme of Momordica charantia’s compounds by using molecular docking
method. Based on the previous publication of Momordica charantia, we have collected 57
compounds. The results showed that 3 compounds have PTP1B inhibitory effect stronger than the
positive control including Luteolin-7-O-glycoside, apigenin-7-O-glycoside and &-cadinene.
Analysis Lipinski Rule of Five showed that Luteolin-7-O-glycoside and 6-cadinene have drug-
likeness properties. Moreover, predict ADMET showed that these two compounds have good
intestinal absorption, not metabolized in the liver, excretion by the kidney and low toxicity.
Conclusion: Our findings suggested that luteolin-7-O-glycoside, 5-cadinene may be potential natural
product compounds for diabetes treatment type 2.

Keywords: Momordica charantia, PTP1B, Diabetes mellitus, Molecular docking, in silico.

* Corresponding author.
E-mail address: tungasia82@gmail.com

https://doi.org/10.25073/2588-1132/vnumps.4298
39


https://doi.org/10.25073/2588-1132/vnumps.4

40

N.H. Nhung et al. / VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 37, No. 2 (2021) 39-49
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Tém tit: Dai thao dudng 1a mot bénh rdi loan chuyén hoa, dic trung boi ndng do glucose trong mau
tang cao, nguyén nhan do sy thiéu hut bai tiét insulin tir té bao P ddo tuy hodc kha ning hoat dong
cua insulin bi suy giam. Protein tyrosin phosphatase 1B (PTP1B) xtc tic qua trinh loai bo nhém
phosphate tir phosphotyrosin cua thu thé insulin do d6 lam giam tac dung cta insulin t6i cac mo
dich. Vi vay, tc ché enzym nay 1a phuong phap hiéu qua dé diéu tri bénh dai thao dudng tuyp 2.
Cay mudp dang (Momordica charantia) dugc ching minh 13 ¢6 tic dung trong diéu tri bénh dai
thao duong. Trong nghién ciru nay, chiing tdi sang loc cac hop chat ¢6 tac dung rc ché enzym PTP1B
trong cdy mudp dang bang phuong phap docking phan tir nham tim kiém hop chat c6 thé phat trién
thanh thudc dé diéu tri bénh dai thao duong. Dua trén cac cong bd trude day vé cay mudp déng,
chung t6i thu thap dwoc 57 hop chat. Két qua cho thiy c6 3 hop chit c¢6 tac dung e ché PTP1B
manh nhét 14 luteolin-7-O-glycoside, apigenin-7-O-glycoside va §-cadinene. Phan tich quy téc 5 tiéu
chi ctia Lipinski cho thay 2 hop chit c¢6 dic tinh gidng thudc 14 luteolin-7-O-glycoside va -cadinene.
Ngoai ra, két qua du doan thong sé duge dong hoc cho thay cac hop chét c6 kha nang hap thu & rudt
rat tbt, khong bi chuyén hoa qua gan, thai trir qua than va doc tinh thip. Két luan: hop chét luteolin-
7-O-glycoside, 8-cadinene trong cdy mudp dang 1a cac hop chat tiém nang va phat trién thanh thude
diéu tri bénh dai thao duong.

Tir khéa: Muép dang, PTP1 B, Dai thao dudng, Docking phan tir, in silico.

1. Mé dau

bai thao dudng 1a mot bénh chuyén h6a man
tinh, ddc trung boi ndng do glucose trong mau
ting cao, theo thoi gian, dan dén ton thuong
nghiém trong cho tim, mach mau, mat, than va
than kinh. Bénh dai thao dudng tuyp 2 xay ra khi
co thé tré nén dé khang véi insulin hoac khong
tong hop du insulin. Ty 18 méc bénh dai thao
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dudng typ 2 da tang dang ké ¢ cac qudc gia trong
ba thap ky qua [1]. Theo Hiép hoi dai thao duong
qudc té, khoang 463 triéu nguoi trudng thanh
(20-79 tudi) mic bénh ddi thao duong va khoang
4,2 tridu nguoi chét do bénh déi thao dudng va
bién chimg cua nd vao nam 2019 [2]. Ty 1é
mic bénh dai thao duong ¢ Viét Nam vao nam
2017 khoang 5,76 triéu ngudi chiém xap xi 6%
dan s [3].
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PTP1B bicu hién ¢ nhiéu md khéc nhau nhu
md gan, ndo, mo co. PTPIB lién quan dén bénh
béo phi va dai thao duong. PTP1B xUc tac qua
trinh loai bo nhom phosphate tir phosphotyrosin
ctia thy thé insulin do d6 1am giam tac dong ciia
insulin t&i cac mo dich [4]. Ngoai ra, PT1B con
tham gia vao diéu hoa 4m tinh con dudng tin hiéu
leptin gdy ra trang thai béo phi va 1di loan chuyén
héa [4]. Nhitng nghién ctru gan déy da chi rarang
su biéu hién qua mirc cua PTPIB dbi v6i bénh
nhan méc dai thao dudng va béo phi [5]. Do d6
rc ché enzym PTP1B khong nhfmg giﬁp tang
hoat dong cua insulin ma con giup lam giam tinh
trang béo phi, mot yéu td nguy co quan trong ddi
v&i bénh dai thao duong [6].

Cay mudp ding c6 tén khoa hoc 1a
Momordica charantia, thudc ho Cucurbitaceae
(bau bi), phan b rong rai ¢ ving nhiét d6i va can
nhiét trén thé giéi. Qua mudp ding dugc dung
nhu mot loai rau va 1a mot vi thude dé diéu tri
bénh dai thao duong trong y hoc dan gian.
Muép ding c6 cac tac dung dugc ly da dugc
chimg minh nhu khang khuan, tay giun san, diéu
hoa mién dich, chéng oxy hoa, thuc chdng ung
thu va viém, hoat dong bao v¢ gan va co tac dung
trong bénh déi thdo duong [7]. Mot nghién ciru
cho thay momordicin, mdt hop chét cua cay
mudp ding, co tic dung e ché a-amylase véi
ICso 12 15,86 ug/ml [8]. Ngoai ra, cac hop chat
dugc chiét xuét tir cdy mudp ding con co tac
dung @c ché qua trinh tao glucose méi
(gluconeogenesis) va phan giai glycogen
(glycogenolysis) va bao vé té bao B tuyén tuy [9].

Docking phan tir 1a mét ky thuat mo hinh hoa
vo1 muc dich du doan vi tri va cAu hinh ma phan
tr co chat (ligand) c6 thé lién két véi phan tir
protein (target). Phan tir co chit dugc cho dich
chuyén trong khong gian bao quanh phén tu
protein dé tim vi tri c6 nang lugng lién két ty do
thip nhét s dung cac ham danh gia va phuong
phap tim kiém cuyc tri toan cuc khac nhau. Tir d6
c6 thé tim ra dugc nhiing hop chét co tac dung
trc ché protein [10]. Phuong phép docking phan
tir ndy ge6 wu diém tiét kiém thoi gian va chi phi
trong viéc sang loc cac hop chat so véi cac
phuong phap thuc nghiém [11]. Muc tiéu cua
nghién ctru nay 1a sang loc cac hop chit c6 tac

dung trc ché enzym PTP1B trong ciy mudp dang
bang phuong phap docking phén tur nhim tim
kiém hop chat ¢6 thé phat trién thanh thudc dé
diéu tri bénh dai thao dudng.

2. Nguyén liéu va phwong phap nghién ctru
2.1. M6 hinh docking

Chuan bi céu tric protein: ciu tric dong két
tinh cua phic hop protein tyrosin protease 1B
va axit  4-bromo-3-(carboxymethoxy)-5-[3-
(cyclohexylamino)phenyl]thiophene-2-carboxylic
(pdb file) dugc download tir Protein Data Bank
(http://www.rcsh.org/) vai ID: 2QBS. Qua trinh
chuan bi thuc hién cic bude: loai bo phan t
nudc, tach cdu truc dong tinh thé ra khoi protein.

Chuén bi cdu tric cac chit docking: cac cAu
tric clia cac chat docking dugc thu thap tir cac
tai lidu vé thanh phan hoa hoc ctia cdy mudp diang
va cac cu trac ndy duoc ldy tir co so dit liéu
PubChem  (https://pubchem.ncbi.nlm.nih.gov/).
Sau do, chiing dugc gan trudng luc va t6i uru hoa
nang lugng st dung phan mém Avogadro.

Thyc hién docking phan tir: cac chat duoc
dock vao trung tdm hoat dong ctia protein bang
phan mém Autodock vina.

Panh gia két qua docking: dé danh gia két
qua quéa trinh docking, chat dong tinh thé da
dugc re-dock lai vao vi tri hoat dong cia muc
tiéu. Qua trinh dwogc thuc hién thanh cong néu
gia tri do léch binh phuong trung binh gdc
(RMSD) nho hon hoic bang 1.5 A. Déi voi cac
chat can docking, kha ning gin két cua ching
dugc danh gia thong qua tuong tac vdi cac axit
amin trong hdc phan tmg va ning lugng tuong
tac tinh boi ham tinh diém (scoring function) cua
Autodock vina.

2.2. Pdnh gid quy tac 5 tiéu chi ciia Lipinski

Quy tic 5 tiéu chi cua Lipinski dugce su dung
dé danh gia kha nang déac tinh glong thudc va
khong giéng thude cua cac hop chat [12]. Ching
toi sir dung cong cu online (http://www.scfbio-
iitd.res.in/software/drugdesign/lipinski.jsp) ~ dé
danh gia quy tic 5 tiéu chi cia Lipinski [13].
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2.3. Du doan cdac thong 56 duoc dong hoc

Két qua dy doan cac thong s6 vé duge dong
hoc bao gdm hap thu, phan bd, chuyén hoa, thai
trir va doc tinh (ADMET) cua cac hop chét tiém
nang dugc phan tich qua cong cu pkCSM [14]
(http://biosig.unimelb.edu.au/pkcsm/prediction).

3. Két qua
3.1. Chudn bi cdu triic cdc chat docking

Duya trén cac cong bd trudec ddy, nhom
nghién ctru tdp hop duge 57 hop chit c6 kha
ning uc ché PTPIB tir cdy mudp déng
[7, 15-17]. Céc hop chit dugc v& cau triic 2D boi
phan mém Chemdraw 18.0 sau d6 duoc chuyén
sang cau triic 3D bang phin mém Avogadro hodc
léy tr co so dit liéu PubChem ¢ dinh dang sdf
sau d6 chuyén thanh dinh dang pdb bang phan
mém Chimera. Tiép theo, cac chat docking duoc
t6i wu hoa bang phan mém Avogadro sir dung
phuong phap Gradient lién hgp (Conjugate
Gradients) roi chuyén thanh dinh dang pdbqt
bang phan mém Autodock Tools.

3.2. Chudn bi protein

Céu triic tinh thé ciia phirc hop chat (rc ché
PTPIB véi ID: 2QBS duoc thu thdp tir ngan
hang dir liéu protein RCSB (www.rcsb.org).
Trong phue hop 2QBS da chura san ligand dong
két tinh 1a 4-bromo-3-(carboxymethoxy)-5-[3-
(cyclohexylamino)phenyl] thiophene-2-carboxylic acid.

Sau khi dugc tai vé tir ngan hang RCSB,
phan tir ligand dong két tinh va cac phén tir nudc
s& dugc tach ra khoi phirc hgp bang phan mém
Discovery Studio 2020 Client, cac nguyén tir
hydro s€ dugc thém vao trudc khi tai lap ving
hoat dong ciia enzym bang phan mém MGL
Autodock tools 1.5.6. Vung hoat dong cua
enzym dugc bao boc bai mot hop ludi co kich
thudc 60Ax60Ax46A, center x = 46.535, center
y = 16.643, center z = 5.369. Sau d6 luu protein
duéi dinh dang pdbqt dé chudn bi cho qua trinh
docking (Hinh 1).

Hinh 1. Vung hoat dong ctia PTP1B.
3.3. Danh gia mé hinh docking

Trude khi sang loc cac hop chat, chit dong
két tinh dugc tach ra khoi phic hop 2QBS rdi
dugc re-dock lai vao vi tri hoat dong cliia muc
tiéu dé xac dinh d6 léch binh phuong trung binh
gbc (RMSD) tir d6 danh gia tinh phu hop cua cac
thong s6 docking. Két qua sau khi docking lai
chat dong tinh thé thu dwoc gia tri RMSD la
0.616A (Hinh 2). Gia tri nay thoa man diéu kién
RMSD nho hon 1.5 A chimg to két qua docking
phan tr vao muyc ti€u la dang tin cay.

Hinh 2. Két qua re-dock ciia chat dong két tinh.
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Sy tuwong tac giita chat dong két tinh va
PTP1B duoc thé hién nhu trong Hinh 3. Ttr hinh
ta c6 thé thdy duoc chat dong két tinh hinh thanh
lién két v6i nhiéu axit amin nhu: lién két m-alkyl,

Asp
Az

WAL
A49

ILE
A:213

n-6 véi ALA217; lién két hydro voi TYRA46,
ASP181, GLN266; - v6i TYR46 va lién két
v6i nhiéu axit amin khac nhu: MET258,
ARG221, LYS120.

ActE

ALA s
Gun '%23P i a21s
A262 GLY
azzo As221

Interactions
van der Waals
Salt Bridge
Attractive Charge

L

|:| Conven tional Hydrogen Bond

[] <arbon Hydrogen Bond

I Fi-sigma

:l Pi-Pi T-shaped

:l Pi-Alkyl

Hinh 3. Biéu dién tuong tac 2D cia ligand dong két tinh voi PTP1B.

Bang 1. Két qua docking cac phan tir hop chat vao dich PTP1B véi mirc nang luong lién két twong tng

Nang lugng Ning luong lién
STT | Tén lién két STT | Tén p -
két (kcal/mol)
(kcal/mol)

3B-hydroxy-7p,25- .

1 d?me%clhoxy)éuc%rbita—5,23(E)— -5,7 30 Apigenin-7-O- -8,3
diene glycoside
3p,25-dihydroxy-7p-

2 methoxycucurbita5,23(E)- -6,1 31 Axit caffeic -6,9
diene
3B,7B,25-trihydroxycucurbita- Naringenin-7-O-

3 5,23(E)-dien-19-al 6.1 32 glycoside 79
5p,19-epoxycucurbita- .

4 6,[323(E)E)die)rqe-BB,19,25-triol 1.3 33 | Charantin -4
5B,19-epoxy-19-

5 methoxycucurbita-6,23(E)- -6,8 34 a-Pinene -5,1
diene-3p,25-diol

6 Momordicine L 6,8 35 B-Pinene -4,8

7 AXit para-methoxybenzoic -5,6 36 Octanal -4,2

8 Karavilagennin A -5,9 37 p-Cymene -6,5

9 Kuguacin J -5,7 38 Limonene -6,4

10 Chanrantoside I11 -7,2 39 1,8-Cineole -4,9

11 Karaviloside | -7,0 40 B-Phellandrene -6,4

12 Goyaglycosde A -5,9 41 Linalool -5,2

13 Axit Gallic -55 42 cis-Dihydrocarveol -6,3

14 AXit protocatechuic -5.7 43 trans-Dihydrocarveol | -6,6

15 AXit Gentistic -5,9 44 Carvone -6,5
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16 (+)-catechin -7,5 45 (E)-Anethole -6,3
17 Axit vanillic -5,7 46 Safrole -6,8
18 AXit syringic -55 47 Methyl eugenol -5,7
19 (—)-Epicatchin -7,1 48 Germacrene D -6,3
20 AXit p-coumaric -6,0 49 B-Selinene -1,7
21 Axit benzoic -6,0 50 a-Selinene -1,7
22 Axit sinapinic -5,8 51 Myristecin -6,5
23 AXxit 0-coumaric -6,4 52 5-Cadinene -8,1
24 Axit chlorogenic -1,2 53 trans-Nerolidol -6,2
25 AXit t-cinnamic -6,8 54 Spathulenol -6,0
26 Axit t-ferulic -6,8 55 Cedrol -6,3
27 AXxit ascorbic -5,5 56 B-Bisabolol -6,3
28 Axit 3-coumaric -7,1 57 Apiole -5,8
29 Luteolin-7-O-glycoside -8,4 58 Ligand dong két tinh | -8,1

Trodusquemine
59 (chiing duong) .9

3.4. Sang loc chat ic ché PTP1B trong cay
muop dang

Sau khi chuan bi cac chat docking, tién hanh
docking toan bd 57 hop chit co trong cdy mudp
ddng va enzym PTP1B dé tim kiém cac hop chat
¢6 kha ning trc ché PTP1B. Két qua thu duogc ¢
Béang 1.

Ching t6i st dung trodusquemine
(MSI-1436) 1a mot chat ching duong, mot chat
dugc chung minh 1a e ché chon loc enzym PTP
1B voi gia tri ICso ~1 pmol/l [18]. So sanh nang
luong lién két cua trodusquemine v&i 57 hop
chat, chung t6i nhan thiy rang c6 38/57 hop chat
¢6 nang luong lién két ty do véi enzym thip hon

chat ching duong. Tuy nhién chiing t6i Iyra chon
3 hop chét téi wu do 1a luteolin-7-O-glycoside,
apigenin-7-O-glycoside va -Cadinene véi nang
lwong lan luot 1a -8,4; -8,3 va -8,1 kcal/mol.
Tuong tac giita 3 hop chét voi dich PTP1B duoc
biéu dién 2D va 3D trong Hinh 4.

Kha ning lién két v6i dich PTPIB cua ca 3
phan tir déu o su trong ddng voi chat ddng tinh
thé. Piéu d6 dugc thé hién qua kha ning lién két
Vo1 cac axit amin VAL49, TYR46, ARG221, dac
biét 1a lién két w-alkyl voi ALA217. Ngoai ra, ca
3 phan tir déu c6 twong tac m-alkyl hodc m-7t voi
PHE182, day c6 thé 1a Iy do mirc ning luong cua
ca 3 chit déu thip hon so véi chat dong tinh thé.

Asp

VAL
A9

AAAAA

a) Luteolin-7-O-glycoside
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§ Pi-sigma

TYR GLY.
A ALA
a6 A A183

B a
AL R ¥
A4S A\ B
\ ] Ase
= Perey
/
s —
A%
¢
ARG
g { i, A221
R 215
A20 aQ 6Ly
A220
%
Gty
AZ59 4 e

MET
A258

b) Apigenin-7-O-glycoside

ARG

% ASP
Y A:181
PHE
SER A:182
A:216 ALA
A:217 GLY
A:220
LYS
A:120
GLN
A:262
ILE
A:219
TYR
A:46
VAL
A:49

] Pi-Akyl

¢) 8-Cadinene

Hinh 4. Sy twong tac cua 3 phéan tir Luteolin-7-O-glycoside (Hinh 4a), Apigenin-7-O-glycoside (Hinh 4b),

8-Cadinene (Hinh 4c) v6i PTP1B biéu dién 2D va 3D.

Bang 2. Két qua danh gia quy tic 5 tiéu chi cua Lipinski

. Nhom
NhoerhO nhén lién Hop chat
z Trong lugng | lién két an e Do khuc xa 9P
STT | Hop chat N ket logP giong
phén tir hydrogen hvd mol (MR) s
(HBD) ydrogen thuoce
(HBA)
| Luteolin-7-O- 448 7 11 04017 | 105209 | C6
glycoside
o | Apigenin-7-0- 564 8 14 16424 | 130,192 | Khong
glycoside
3 d-Cadinene 312 5 6 -0,0531 77,1457 Cé
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3.6. Két qua danh gid quy tdc 5 tiéu chi
cua Lipinski

Két qua dap Gng quy tic 5 tiéu chi cua
Lipinski ciia cac hop chat trén duoc trinh bay &
bang 2. Cac hop chat duoc goi 13 “giéng thudc”
khi chiing dép tmg it nhét 2 trong 5 céc tiéu chi
clia qui tac Lipinski: i) Khdi luong phan tir <500
Da; ii) C6 tinh ua dau cao (LogP nho hon 5); iii)
Khéng c6 nhiéu hon 5 nhém cho lién két
hydrogen:; iv) Khong c6 nhiéu hon 10 nhém nhan
lién két hydrogen; va vi) P9 khiic xa mol phai
nam trong khoang 40-130. Két qua tir bang 2 cho
thay, luteolin-7-O-glycoside va 3-cadinene thoa
mén 16n hon hodc bang 2 tiéu chuan trong quy

tac Lipinski 5. Trong d6 8-cadinene thoa mén ca
5/5 diéu kién cho thay dic tinh giéng thude rat
cao. Do d6, chiing t6i tiép tuc danh gia dic tinh
duge dong hoc bao gdm hap thu, phan b,
chuyén hoa, thai trir va doc tinh ctia 2 hop
chat nay.

3.7. Banh gia ADMET

Pé danh gia hiéu qua cua 2 hop chét trén,
chung t6i tiép tuc danh gia qué trinh ADMET sir
dung phan mém pkCSM. Két qua du doan
ADMET gdm hap thu, phan b, chuyén hoa, thai
trir, doc tinh dugc trinh bay trong Bang 3.

Bang 3. Két qua déanh gia ADMET

Théng sb | Lueotin-7-O-glycoside | 5-Cadinene
Hap thu

Tan trong nuéc (log mol/L) -2,716 -6,228
Tinh thim mang Caco2 (log Papp trong 10—° 0,248 1,427
cm/s)

HAp thu 6 rudt (ngudi) (%) 37,556 96,475
Phan bd

Thé tich phan bd (nguoi) (log L/kg) 0,884 0,67
Tinh thAim hang rao méu ndo (log BB) -1,564 0,809
Chuyén hoa

Co chat CYP2D6 Khong Khong
Co chat CYP3A4 Khong Khong
Uc ché CYP2D6 Khong Khong
Uc ché CYP3A4 Khong Khong
Thai trir

D6 thanh thai toan phan (log ml/min/kg) | 0,478 | 1,188
Poc tinh

Doc tinh AMES Khong Khéng
Béc tinh gan Khong Khéng
Kich tng da Khong Co

Dé danh gia kha niang hap thu cua mot chit
duoc phéan tich dya vao cac thong s6 vé do tan
trong nudc, tinh thim qua mang Caco2 va kha
nang hap thu ¢ rudt (nguoi). Tinh thAm qua mang
Caco2 (log Papp trong 10° cm/s) c6 gia tri cao
hon 0,9 dugc cho 1a c6 kha ning thim tbt.
Két qua tir Bang 3 cho thdy §-cadinene c6 tinh
thAm qua mang cao, do c6 gié trj bang 1,427 thoa

man 1én hon 0,9. Ngoai ra 3-cadinene con c6 kha
nang hap thu tét qua rudt (96,475%) va tot hon
Lueotin-7-O-glycoside (37,556%). V& phan b,
gia tri logBB 16n hon 0,3 dugc cho 1a c6 kha
ning hép thu t6t qua hang rao mau ndo. Trong
hai hop chét &-cadinene va lueotin-7-O-
glycoside thi chi c6 3-cadinene c6 kha nang qua
hang rao méau ndo (logBB= 0,809 > 0,3). Bdi véi
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chuyén héa, hé cytochrome P450 1a hé enzym
quan trong trong qua trinh chuyén hoa thudc &
gan voi hai CYP quan trong la CYP3A4 va
CYP2D6. Ca hai hop chit déu khong 1a co chat
va khong trc ché hai enzym quan trong nay, do
d6 ching c6 thé khong bi chuyén hoa ¢ gan.
Ngoai ra, ca hai hop chat déu c6 kha ning thai
trir qua than trong d6 c6 thé d-cadinene thai trir
nhanh hon lueotin-7-O-glycoside v4i PJ thanh
thai toan phan (log ml/min/kg) lan luot 1a 1,188
va 0,478. V& doc tinh, ca hai hop chat déu khong
c6 doc tinh AMES, ciing khong c6 ddc tinh trén
gan, nhung 3-cadinene c6 thé gay kich tng da.

4. Ban luian

Trong nghién ctru ndy, chung toi da tim kiém
cac hop chat da duoc tim thiy trong cdy Mudp
dang Cac nhom hop chat chinh trong cidy muép
dang gdm céc saponin véi phan nhom chinh 1a
cac tetracyclic triterpenoids, flavonoids,
phenolic va tinh dau. Cac hop chat polyphenol
trong cdy mudp ding 1a nhitng hop chat than
nuée do co chira nhiéu cac nhom hydroxyl nhu
axit gallic, catehcin, axit chlorogenic,
epicatechin, axit protocatechuic, axit
p-coumaric, axit o-coumaric, axit t-cinnamic
[19]. Cac hop chat nay duoc chimg minh véi tac
dung chéng lai sy oxy hoa ciia cac goc tu do [20].
Gan day, cac nghién ciru da chi ra rang loi ich
ctia ché do an chira polyphenol trong dai thao
dudng typ 2 bao gdm bao vé té bao B dao tuy
chéng lai doc tinh cia glucose, (rc ché
a-amylases hodc a- glucosidases, chdng viém
[21]. Trong nghién ctru ndy chiing t0i nhén thiy
rang cac hop chat nhu (+)-catechin,
(—)-epicatchin, axit chlorogenic, axit t-cinnamic,
axit t-ferulic, axit 3-coumaric c6 tiém ning trc
ché enzym PTP1B do c6 nang luong lién két tu
do vdi protein thip hon chét ching duong.

Dbi voi cac flavonoid duoc tim thiy trong
cdy mu6p ding, luteolin-7-O-glycoside,
apigenin-7-O-glycoside dugc chimg minh tiém
ning tc ché enzym PTP1B cao v6i ning luong
lisn  két lan lwot 1a -84 (kcal/mol),
-8,3 (kcal/mol). Hai hop chét nay déu l1a dang
O-glycosid cua hai flavonoid tu nhién la luteolin

va apigenin. Khi so sanh tic dung diéu tri dai
thao duong cia dang glycosid luteolin-7-O-
glycoside va luteolin nguoi ta thiy rang dang
luteolin ¢6 tiém nang tac dung hon dang luteolin
trén chugt KK-AY [22]. Apigenin-7-O-glycoside
c6 nang luong lién két thip voi enzym PTP1B va
thip hon ca chat chung duong tuy nhién theo
danh gia quy tac lipinski 5 thi ‘hop chat nay
khong c6 tiém ning tré thanh thudc.

Céc tinh dau duoc xac dinh tr Muop ding
ch1ern khoang 90,9% tong lwong tinh dau bao
gdm cac nhom hop chit nhu sesquiterpenes
(71,7%), phenylpropanoids (11,0%), and
monoterpenes (7,6%), transnerolidol (61,6%).
Alessandra Braca va cong sy danh gia tac dung
khang vi khuan, vi riit thi chirmg minh dugc ring
tinh dau cua hat qua Mudp ding khéang
Staphylococus aureus voi gia tri MIC<500
ug/ml [15] . Tuy nhién, chua ¢ mot nghién ctru
thuc nghiém nao danh gia tac dung trén bénh dai
thdo duong. Trong nghién clru nay cua chung t6i
dd chi ra ring &-cadinene thudc nhom
sesquiterpene c¢6 tiém ndng e ché enzym
PTPIB v6i ning luong lién két thap
-8,1 (kcal/mol) tuong dwong vdi nang lugng lién
két cta phan tir ddng két tinh véi protein.

Trong cac hop chit duge sang loc, cac hop
chat cucurbutanoid nhu  5p,19-epoxy-3,
25-dihydroxycucurbita-6,23(E)-diene, va 3,78,
25-trihydroxycucurbita-5,23(E)-dien-19-al dugc
cho 14 cac hop chét chinh c6 tac dung ha duong
huyét trén ddY chudt duc véi lidu luong
400 mg/kg [17]. Tuy nhién khi thyc hién sang
loc trén mo hinh docking phan tr, chiing t6i nhan
thdy cac cucurbutanoid khong c6 kha ning lién
két cao v6i protein PTP1B. Do d6, tac dung ha
dudng huyét cia cac hop chit cucurbutanoid co
thé theo mot co ché khac.

5. Két luan

Luteolin-7-O-glycoside, apigenin-7-O-
glycoside va &-cadinene c¢6 tiém ning trc ché
enzym P1P1B véi niang luong lan luot 13 -8,4;
-8,3 va -8,1 kcal/mol. Trong do6 c6 luteolin-7-O-
glycoside va §-Cadinene thoa mén quy tic 5 tiéu
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chi cua Lipinski c6 dic tinh gidng thudc va co
dic diém duoc dong hoc nhu hép thu tdt, khong
chuyén hoa qua gan, thai trir qua than, it doc tinh,
Do d6 can tién hanh nhung nghién ctru sau hon
in vitro va in vivo dé danh gia va phat trién nhiing
hop chat tiém ning nay trd thanh thudc diéu tri
bénh dai thao duong typ 2.
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