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TAC DUNG UC CHE a-GLUCOSIDASE IN VITRO VA IN SILICO

CUA GINSENOSID Rd TRONG SAM VIET NAM
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(Nhén bai ngay 15 thang 6 ndm 2024)
Tom tat

Ginsenosid Rd 1a mét trong bén hoat chat saponin chinh dugc qui dinh trong chuyén luan dugc liéu Sam Viét Nam
(Panax vietnamensis Ha & Grushsv.) theo Dugc Dién Viét Nam V bén canh glnsenos1d Rg, ginsenosid Rb; va ma]on051d R,.
Trong nghlen ctru phat trién thuoc diéu tri dai thdo duong typ 2, dich tdc dung phan tir enzym a- gluc051dase da va dang duoc
quan tdm v&i mot s6 hoat chét trc ché enzym a-glucosidase duoc su dung trong diéu tri nhu acarbose va miglifol. Theo do,
nghlen ctru ctia chung toi ve thanh phan glnsenos1d Rd dugc tién hanh va trinh bay trong bai bdo nay bao gom ket qua nghlen
ctru hoa hoc (phan tich, phén lap va xac dinh cdu truc hoa hoc) va két qua bd sung vé danh gia tac dung tc ché a- -glucosidase
in vitro va in silico. Ginsenosid Rd c6 tac dung trc ché yéu a-glucosidase in vitro voi gia tri ICs 14 388,24 pg/mL so véi doi
chirng duong acarbose c6 gia tri ICsq 1a 129,81 pg/mL. Tuong tac cta ginsenosid Rd voi (x-glucosidase dugc phan tich béng
mo phong docking phan tr in silico véi gia tri nang luong lién két toi wu -8,1 kcal/mol trén co s& luc lién két chinh 1a lién két
hydro.

Twr khéa: Sam Viét Nam, Panax vietnamensis Ha & Grushv., Araliaceae, Ginsenosid Rd, Enzym a-glucosidase.
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Summary
Study on Extraction, Isolation and a-Glucosidase Inhibition in vitro and in silico of Ginsenoside Rd
from Vietnamese ginseng (Panax vietnamensis Ha &Grushv.)

Ginsenoside Rd is one of the four marker saponins in the rhizome of Vietnamese ginseng (Panax vietnamensis Ha &
Grushsv.) indexed in the Vietnamese Pharmacopoeia V along with ginsenoside Rg;, ginsenoside Rb,, and majonoside R,. In
the drug development for type-2 diabetic treatment, enzyme o-glucosidase has become the promising molecular target of
certain developed drugs such as acarbose and miglitol. In this regard, the present study to investigate ginsenoside Rd deals
with the chemical contents (chromatographic analysis, isolation, and structural confirmation) and, especially, the additional
findings on its a-glucosidase inhibitory effects in vitro and in silico. Ginsenoside Rd showed weak inhibitory effect on the
activity of a-glucosidase in vitro with the the ICsy value of 388.24 pg/mL in comparison with the positive control acarbose
with the ICsy value of 129.81 pg/mL. The interactions of ginsenoside Rd with a-glucosidase were simulated by molecular
docking analysis in silico with the optimal binding affinity of -8.1 kcal/mol based on the interactive hydrogen binding.

Keywords: Vietnamese ginseng, Panax vietnamensis Ha & Grushv., Araliaceae, Ginsenoside Rd, Enzyme o-glucosidase.

1. Mé déu

Sam Viét Nam (SVN, Panax vietnamensis Ha
& Grushv.), mét trong 12 loai thudc chi Nhan
sam (Panax) thudoc ho Ngii gia bi (Araliaceae),
duoc cac nha khoa hoc phat hién lan dau ¢ vung
nai Ngoc Linh thudc tinh Kon Tum va Quang
Nam vao nam 1973 va duogc dinh danh day da vé
mat thyc vat hoc nam 1985 [1],[2]. Giong nhu
cac_loai sam (Panax) néi tieng khac nhu sam
Trieu Tién (P ginseng), sam My (P.
quinquefolius) va sam tam that/Trung Quoc (P.
notoginseng), b phan dugc st dung lam duoc
ligu la phan duéi mat dét v6i bd phan chinh 1a
phan than ré (rhlzorne) ¢6 dic diém chia thanh
cac dot, méi dot twong tmg cho mot nim sinh
trudng nén con dugc g01 1a sam ddt trac. La cay
thudc quy va ddc hiru cia Viét Nam, SVN dugc
ghl nhan trong danh muyc San pham Quoc gia tu
nam 2017 va ngay cang thu hat nhiéu sy quan
tdm nghién cliru ve phat trien ngudn duoc li¢u
cling nhu cac san pham cham soc suc khoe theo y
duogc hoc hién dai. Trong do, co s¢ khoa hoc vé
thanh phan hoat chat cia SVN da va dang dugc
tap trung nghlen ctru va két qua cap nhat cho thay
saponin hay ginsenosid la thanh phan chinh cta
SVN véi hon 50 chat da duoc xac dinh voi cac
thanh phan chinh la ginsenosid Rd, ginsenosid
Rg), ginsenosid Rb; va déac biét la majonosid R2
co khung ocotillol doc ddo véi vong furan &
mach nhanh [3],[4]; bén canh do, cao chiét, phan
doan saponin va mot sO ginsenosid nhu
majonosid R1 va majonosid R2 thé hién hoat tinh
duoc ly khang ung thu, bdo vé gan va tic dung
trén than kinh trung wong [3]. Ti¢p theo céac
nghién ctru cua chung t61 vé SVN [5],[6], trong
bai bdo nay chung t6i trinh bay két qua nghién
ctru vé ginsenosid Rd bao gom phan tich héa hoc
va déc biét tac dung trc ché a-glucosidase in vitro
va in silico.

2. Nguyén liéu va phuwong phap nghién ciru

2.1. Nguyén liéu

Mau Sam Viét Nam (6 nim tudi) duoc thu hai
trén nii Ngoc Linh thudc huyén Nam_ Tra My,
tinh Quang Nam vao thang 9/2019. Mau nghién
cuu duoc x4c dinh boi chuyén gia thyce vat hoc,
TS Db Ngoc Pai tir Khoa Lam nghlep, Truong
Dai hoc Kinh té Nghé An, Nghé An dua trén co

so ngudn gdc va hinh thai hoc. Mau tiéu ban
(SVN_2019) duoc luu giir tai Truong Dai hoc Y
Dugc, Pai hoc Quoc gia Ha Noi va Khoa Dugc,
Truong Dai hoc Phenikaa, Ha Noi.

2.2. Héa chat, dung moi

Enzym o- gluc051dase (23 U/mg) tir nim
Saccharomyces  cerevisiae, chung  duong
acarbose, dimethyl sulfoxid (DMSO) va co chat

p-nitrophenyl-a-D-glucopyranosid (pNPG) dugc

cung cap bdi Sigma-Aldrich (Sigma-Aldrich,
Singapore). Dung moéi chay sac ky léng hiéu
nang cao (High-performance liquid
chromatography, HPLC) gom acetonitril (ACN)
va methanol (MeOH) dat tiéu chuan LC dugc
cung cap boi Merck (Merck, Puc) va Fisher
Chemicals (Fisher Chemicals, M¥); cac dung moi
dung trong chi¢t xuat, phan lap nhu ethanol
(EtOH), methanol (MeOH), n-hexan (Hex),
dicloromethan (CH,Cl,), cloroform (CHCL),
ethyl acetat (EtOAc), n-butanol (BuOH) déu dat
tiéu chuan cong nghiép va duoc chung cat lai
trudce khi dung. Pha tinh dung trong sac ky cot la
silica gel pha thuong (70-230 va 230-400 mesh,
Merck, Dtc), silica gel pha dao YMC ODS-A
(30-50 pm, YMC Co. Ltd., Nhat Ban). Bain méng
trang san trén dé nhom loai pha thuong Kieselgel
60 F,s4 va pha dao TLC Silica gel 60 RP-18 Fass
(Merck, Damstadt, Bu’c) Phat hién chit bang dén
tor ngoai ¢ hai bude song 254 nm va 365 nm hodc
dung thuoc thir 1a dung dich H,SO4 10 % va ho
nong dé phat hién veét chat.

2.3. Thieét bi, dung cu

Nang suat quay cuc do trén may Jasco DIP-
360 digital polarimeter. Phd khoi ion hoéa phun
mu dién t¢ (ESI-MS) dugc do trén may
AGILENT 1260 Series LC-MS/MS ion Trap
(Agilent Technologies, Hoa Ky). Pho cong
huong tr hat nhan dugc do trén may Bruker
Avance 600 NMR spectrometers (BrukerSpin,
Dtrc). Phan tich HPLC dugc tién hanh trén hé
thong HPLC Agilent 1260 véi dau do DAD
(Agilent Technologies, Hoa Ky); cdt Shimadzu
Shim-pack GIST (4,6 x 150 mm; 5 pm-Cig);
nhiét do 10 cot: 40°C; pha dong: ACN (A)-nudc
cat (B), gradient: 0-11 phut: 21% A; 11-25 phat:
21-32% A; 25-35 phat: 32-40% A; 35-40 phut:
40-95% A; 40-60 phit: 95% A; toc d6 dong: 1,0

Tap chi Duwgc li¢u, tip 30, so 1/2025

19



mL/phit; thé tich tiém: 20 pL; budc song phat
hién UV: A = 196 nm. Thiét bi tt am Memmert,
biic va may do mat do quang Microplate
Photometer MPP-96 (Biosan, Dtrc) dugc sur dung
trong danh gid tdc dung uc ché enzym o-
glucosidase in vitro.

2.4. Chiét xudt va phdn ldp

Mau dugc liéu Sam Vlet Nam (bd phan than
ré va ré) sau khi phoi kho (50 g, d6 am 8,6%)
duoc nghlen tho roi tien hanh chiét siéu am trong
dung moi ethanol 80% (3 lan x 2 h x 150 mL) 4]
45°C. Cac dich chiét ethanol dugc loc qua g1ay
loc, gom lai va cat loai dung moi dui ap suat
giam cho 16 5 gcao chiét tong ethanol. Lay 16,0
g cao chiét hoa tan trong nudc cat (200 mL) va
chiét phan bb bang EtOAc va n-BuOH (2 lan x
200 mL). Cac phan doan EtOAc va BuOH dugc
cat loai dung moi dudi ap suat giam de thu duoc
phan doan tuong tng EtOAc (2,4 g) va BuOH
(8,4 g; phan doan tap trung saponin)

Trén co s& dinh hudng bang sac ki 16p mong,
tién hanh sic ky cot phan doan dich chiét saponin
toan phan-BuOH (8,0 g) trén cot sic ky silica gel
(P40 mm x 300 mm) véi hé dung moi c6 do

phan cuc ting dan bao gom CH,Cl,-MeOH
(10 1—1:1, v/v, moi phan doan 200 mL) thu
duoc 6 phan doan ky hi¢u la FI~F6. Tur phan
doan F5 (250 mg), chay sic ky cot pha dao véi
h¢ pha dong MeOH-H,O (8:3, v/v, 1000 mL), sau
do dugc két tinh lai trong CZHSOH H,O thu duoc
g1nsenos1d Rd (bot két tinh mau trang, 36 mg).

GlnseHOSld Rd: bot két tinh trang; t° pe = 203-
205°C; [(x] = +20 (¢ = 0,8, MeOH). 'H NMR
(C5D5N 600 MHz) dy 0,73; 0,89; 0,90; 1,05;
1,22; 1,54; 1,59; 1,59 (3H, s, CH; x 8); 4,85 (1H,
d, J/=7,8 Hz, H-1' cua Glc); 5,13 (1H, d, J = 7,2
Hz, H-1"" cua Glc); 5,29 (1H, overlapped H-24);
533 (1H, d, J= 7,8 Hz, H-1" ctia Glc). °C NMR
(CsDsN, 150 MHz): xem Bang 1. ESI-MS
(positive): m/z 969 [M + Na] (C43Hg:015).

2.5. Panh gia tac dung uc ché a-glucosidase
in vitro ,

Tac dung rc ché a-glucosidase dugc thyc hién
theo phuong phap cta ‘Li va cs. [7] véi cac budce
chinh nhu sau: Day nong d¢ ctua chat thir dugc
chuin bi va pha lodng bing dung dich dém
phosphat 10 mM (pH = 7,0). Hon hop phan ung
bao gom mau thtr (50 pL), a-glucosidase (20 pL;
0,5 U/mL), dém phosphat (100 mM, pH =7,0; 130
uL) dugc U trong dia 96 giéng tai 37°C trong 10
phat. Sau d6, co chit p-nitrophenyl-g-D-
glucopyran051d (pNPG 2,5 mM) duogc cho vao
tlmg giéng va tiép tuc u tai 37°C trong 60 phut.
Tiep do, dirng phan tng bang cach thém vao dung
dich Na,CO; 0,2 M (80 uL/giéng) va do quang tai
budc song 405 nm. Kha nang te ché (%) cua miu
thir dugc xac dinh theo cong thirc sau:

% Uc ché = 100 - 100 x
ODtrang)]/(ODdéi chimg ~ ODtrang)

[(ODti -

Trong d06, ODy, ODmmg va ODgs; ching lan luot
la gla tri mat d¢ quang cua mau thir, mau trang va
mau ddi chung Gia tri ICs (nong do tc ché
50%) dugc xac dinh bang phdn mém may tinh
TableCurve2Dv4.

2.6. Docking phdn tur

Mo hinh 3D cua a-glucosidase (Code: 3WY1)
duoc tai xuong tor co s¢ dir lieu RCSB
(www.rcsb.org). Phan tr sau khi dugc tai vé
dugc tien hanh xtr li thong qua cong cu
Discovery Studio Visualizer bang cach loai bo
cac phan tr nudc va cac nhanh phu, chi giir lai
nhdnh chinh phuc vu cho thi nghiém. Doi véi cac
phéi tir dugc sir dung trong thi nghiém (bao gom
ginsenosid Rd  va aglycon cia nod
(Protopanaxadiol) cung vo&i1  chimg — duong
(Acarbose), cong thirc dugc dung lai bang phan
mém ChemDraw Office (ChemOffice
Professional 16" ed., 2016), sau d6 mo hinh 3D
duoc dung va dugc toi uu hoéa nang lugng theo
chuorng trinh MMFF94s trong ChemOffice 3D
Professional (16" ed., 2016). Dé kiém chimg do
tin cdy cua phuong phap docking, phan tir acid
(3R,5R,7R)-octan-1,3,5,7-tetracarboxylic dugc lua
chon lam ddi chu’ng d% tién hanh dock lai nham
xdc dinh gid tri d§ 1éch binh phuong trung binh
goc (RMSD). Phén tir nay dugc tai ve tr co s¢ dit
licu PubChem va sau do cling dugc to1 uwu hoa
nang luong trong Chem3D giong nhu cac phoi tir
khac. Thi nghiém docking duoc tién hanh véi
phan mém Autodock Vina v1.1.2 (The Scripps
Research Institute, La Jolla, CA, USA), trén co s&
lwra chon hai gridbox khac nhau cho dock tong hop
va dock ddc hiéu. Két qua sau do6 duogc tien hanh
xt Ii va phan tich thong qua pham mém Discovery
Studio Visualizer v4.5 (BIOVA, San Diego, CA,
My) va Pymol 2.5 (The PyMOL Molecular
Graphics Systerm Schrédinger, LLC) [8],[9].

3. Két qua va thao luin

3.1. Chiét xudt, tinh ché va xdc dinh cdu triic
hoéa hoc cua ginsenosid Rd

Ket hop phuong phap chiét xuat dugc liéu,
chiét phan doan saponin toan phan va phan lap,
tinh ché sac ky (sac ky 16p mong, sac ky cot pha
thuain va pha dao) thu dugc chit muc tiéu
ginsenosid Rd.

Ginsenosid Rd thu dugc dudi dang bot két tinh
mau tring voi nhlet do noéng chay 203 2205°C va
goc quay cuc [(x]D = 420 (¢ = 0,8, MeOH). Céu
tric hoa hoc cua g1nsen051d Rd duorc khang dinh
bang so sanh sac ky va dir li¢u pho hoa 1y thue
nghiém bao gdbm phd khéi hrorng va ph6 cong
hudng tu Pho khoi ESI-MS c6 dinh ion tai m/z 969
[M+Na]", két hop voi phd *C-NMR phi hop cong
thirc phan tir CysHg0O15(M=946) cta ginsenosid Rd
[10]. Trén phd H NMR (CsDsN) xuat hién cac tin
hiéu cong huong singlet cia 8 nhom metyl bac 3 tai
ou 0,73, 0,89, 0,90, 1,05, 1,22, 1,54, 1,59 va 1,59
(3H, s, CH; x 8); 2 proton oxymetin tai 0 3,72 (1H,
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dd, J = 11,6, 4,8 Hz, H-3) va 3,80 (1H, m, H-12);
mot proton olefin tai 6 5,29 (1H, br t, /= 6,4 Hz, H-
24) cung v6i 3 proton anomeric cua 3 phan tu S-D-
glucose tai ¢ 4,85 (1H, d, J = 7,2 Hz, H-1"), 5,13
(1H,d,J=7,6 Hz, H-1"") va 5,33 (1H, d, /= 7,8 Hz,
H-1") [9],[10]. Pho *C NMR xuit hién tin hiéu cta
48 nguyén tur carbon, trong do 18 nguyén tir carbon

cia 3 phan tor glucose va 30 carbon ctia phan
aglycon 1a mat triterpen dammaran. Phan tich trong
30 carbon ctia phan aglycon c6 mdt noi d6i C-24/C-
25, 3 tin hi¢u carbon mang oxy tai ¢ 70,3 (C-12),
83,3 (C-20) va 89,0 (C-3) cung voi tin hiéu tai ¢
18,3 (C-6) ching t6 aglycon la triterpen dammaran
kiéu protopanaxadiol [10] (Bang 1).

Bang 1. Dit lidu phé *C NMR ciia ginsenosid Rd trong pyridin-ds

Phan aglycon Phan duong
Ginsenosid Rd Ginsenosid Rd (Tham Ginsenosid Rd Ginsenosid Rd (Tham
(Tinh ché) khao[10]) (Tinh che) khao[10])
1 39,1 39,1 3-Gle
2 26,6 26,7 1’ 104,9 105,0
3 89,0 88,9 2! 83,3 83,3
4 39,6 39,6 3 78,2 78,1
5 56,2 56,4 4’ 71,5 71,6
6 18,3 18,5 5' 77,9 78,1
7 35,0 35,2 o' 02,5 02,7
8 39,9 40,0 Gle
9 50,0 50,2 1" 105,6 105,9
10 30,7 36,9 2" 76,8 77,0
11 30,7 30,8 3" 78,8 79,1
12 70,3 70,2 4" 71,3 71,6
13 49,2 49.4 5" 78,1 78,1
14 51,3 51,4 0" 02,5 02,7
15 30,7 30,8 20-Gle
16 26,6 26,7 1" 98,1 98,2
17 51,8 51,7 2" 75,0 75,0
18 15,8 15,9 3" 78,1 78,1
19 16,1 16,3 4" 71,3 71,6
20 83,3 83,3 5" 77,9 78,1
21 22,4 22.4 6" 02,6 02,7
22 359 36,0
23 232 232
24 125.8 1259
25 130,9 130,9
26 25,6 25,8
27 16,5 16,6
28 28,0 28,0
29 17,2 17,3
30 17,7 17,8

Trén co sé phan tich d¢ chuyén dich hoa hoc
cho théy C-3 va C-20 c6 do dich chuyén vé
truong thip chimg t6 ¢6 phan tir duong dinh vao.
Dua vao cic phan tich trén va sy phu hop voi sb
liéu twong tmg phd NMR cong bd trong tai lidu
tham khao [10],[11] cho phép khing dinh cau
triic hoa hoc ciia saponin tinh ché 1a ginsenosid
Rd (Hinh 1A), mdt saponin khung dammaran
protopanaxadiol chinh cia SVN va mot sb loai
sam Panax ndi tiéng khac nhur sam Triéu Tién (P.
ginseng), sam My (P. quinequefolium) va sam
tam that (P. notoginseng).

Do tinh khiét va diu van tay sic ky cua
ginsenosid Rd trong mau SVN nghién ctru duoc
phan tich bang HPLC. Ginsenosid Rd tinh ché c6
do tinh khiét hon 96,0% va 1a thanh phin
ginsenosid chinh cua SVN (Hinh 1B).

®)
Rgl

Rb1
: Rd

Hinh 1. Céu tric hoa hoc cua ginsenosid Rd (A)
va sac ky do cuia mau SVN nghién ctru (B)

3.2. Panh gia tac dung vc che a-glucosidase
in vitro va in silico .

3.2.1. Két qua thu tic dung tGc che a-
glucosidase in vitro:

Téc dung trc ché a-glucosidase cua ginsenosid
Rd duogc thir tai cac nong d6 50, 100, 200, 400 va
600 pg/mL; acarbose duoc str dung lam chat doi
chimg duong va gia tri phan tram uc ché I (%)
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clia cac mau thir & cic n6ng do khac nhau dugc
trinh bay ¢ Hinh 2. Két qua o Hinh 2 cho thay kha
ning e ché a-glucosidase in vitro cta 2 mau thir ty
18 theo ndng d6. Cu thé, chit thir ginsenosid Rd trc
che tang dan theo nong do tr 31,86% tai nong do
50 pg/mL dén 64,19% tai 600 pg/mL. Trong khi do
mau chuan duong acarbose thé hién phan trdm e
ché tir 35,56 dén 89,75% trong dai nong do 50400
pg/mL, phu hop véi dir liéu cong bo [12],[13],[14].
Trén co s¢ dir licu tuong quan gnra nong do va
phan tram trc ché 1 (%), g1a tri ICs, cua ginsenosid
Rd va acarbose dugc xac dinh lan lugt la 388,24
pgmL va 129,81 pg/mL. Két qua cho thay
ginsenosid Rd c6 tac dung ¢ ché yéu voi hoat
dong cua a-glucosidase in vitro.

© 00 w0 w0 @

Hinh 2. Téc dung irc ché a-glucosidase in vitro cua
ginsenosid Rd va acarbose. Ket qua la gid tri trung binh cua
3 thi nghiém v&i sai s0 d 1éch chuan twong doi (£SD).

3.2.2. Két qud phan tich tac dung a-
glucosidase in silico:

Tu két qua cua thi nghlem in vitro, ¢b thé xac
dinh ginsenosid Rd c¢6  tuwong tic véi oa-
gluc051dase Vé nguyén tic, mot chit trc ché
enzym co the theo co che canh tranh, khong canh
tranh va hon hop dua trén nghlen ctru dong hoc.
Bén canh d6 nghién ctru md phong in silico ngiy

cang dong vai tro quan trong, cung voi phuong
phap in vitro va in vivo thuong qui dé€ nghién ctru
day du tac dung cua hoat chat trudc khi thu
nghiém 1dm sang [8]. Trong nghién ctru nay, dé
gop phan danh gia tuong tac, co ché tac dung rc
ché a-glucosidase cua g1nsen051d Rd, phuong
phap docklng duogc tién hanh trén tong hop toan
phén tir ciling nhu dac hiéu véi trung tam hoat
dong. Mo phong docking toan phan tir st dung
grld box bao phu toan bo cau trac phan tir enzym
v61 muc dich xac dinh vi tri cac phoi tir dock vao
voi nang lugng lién két thap nhat. Giai doan nay
cing xac dinh vi tri dich cua enzym dock voi
thuoc chuin acarbose, tir d6 tao nén qui chuén
cho vi tri cua grid box trong giai doan dock déc
hi¢u trén vung hoat dong. Vi tri nay cling duoc
sir dung dé xac dinh d6 tin cdy cua phuong phap
docking, thong qua viéc dock hai lan phoi tir doi
chiig (H1nh 3). Két qua dock cho thiy gla tri
RMSD cua thi nghiém 1a 1,397 A nho hon gia tri
tiéu chuan la 2.0 A, cho thay phuong phap
docking la dang tin cay [9].

Vi docking toan phan tir, grid box dugc ding
co kich thudc 52x55x81 véi toa d6 trung tam
duoc xac dinh theo truc x,y,z [twong tmg la -9,31
A, -12,60 A va 11,65 A. Déi véi docking dac
hleu trung tdm hoat dong, grid box c¢6 kich thu’orc
25%25%25 voi toa d0 1a -6,61 A, -16,10 A v
19,57 A, vi tri gridbox duoc xdc d;nh 1a tmng
tam_ hoat dong cua a- glucosidase dua trén thuoc
chuin acarbose, mot chat rc ché canh tranh. Két
qua sau docking dugc thé hién ¢ Bang 2.

Bang 2. Két qua dock ctia cac phéi tir véi a-glucosidase

Thong so | Nang lwong lién ket (kcal/mol) Cac amino acid lién ket voi phan tir (do dai lién ket, A)
Chét/Phéi tir Téng hop Pac hiéu Téng hop Pac hiéu
[ys398'(3,39), Asp379 (2,91,
Acarbose 78 -6,2 Val380 (2:30), Asn301 (331), | G1¥228 (245) Tyr3s9
Glu377 (3.16) (.01
GIu212(1,95), Asp215 (2,24,
His209 (3,08), Asn174 (333), = L¥s225(3.10). Thr226
. . %), =) (3,20), Asn301 (2,99)
Ginsenosid Rd -8,1 +2,4 Argl58 (3,06), Asp126 (2.01). | 565 G0y A5 200
GIn160 (3,05), Leu213 (3,59), g o 32))’ Sp
Lys134 (4,56) ’
. i i Asp379'(3,17), Phe397 (5,21,
Protopanaxadiol 7,8 6,4 Tyr389 (5,13), Pro230 (4.58) Pro303 (4,69)

Trong két qua dock toan phan tlr, acarbose va
aglycon cua glnsen051d Rd c6 ning luong lan
luot 1a -7,8 kecal/mol va -8,1 kcal/mol. Du vay,
dua trén Bang 2 va Hinh 4, vi tri dock cua hai
chit nay trén protein la khac nhau. Do g1nsen051d
Rd chi ¢6 tac dung yéu véi enzym nén ¢ thé xac
dinh vi tri ma phoi tu nay lién két khong phai 1a
vung hoat dong chinh cua protein. Khi xem xét
két qua dock dic hiéu, acarbose cho ra ning
lugng -6,2 keal/mol véi cac amino acid tham iga
lien két tuong dong véi dock toan phan tir

(Tyr389 so vai Lys398), xac nhan vi tri grid box
khoép voi vung hoat dong. Nhung khi dock phan
tor ginsenosid Rd, nang luong lién két dat +2,4
kcal/mol, tirc pha1 can hoat hoa dé tao lién ket
cua ph01 tir voi vang hoat dong nay. Nhu vy két
qua m6 phong cho thay ginsenosid Rd khong lién
Kkét véi enzym tai vung hoat dong ctia enzym va
theo d6 goi y co ché trc ché enzym theo kiéu
khong canh tranh, khac vdi co che canh tranh ctia
acarbose da dugc chirng minh day du bang thyc
nghiém. Tuy nhién, két qua docking ctia phdi tir
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aglycon (protopanaxadlol) cho thiy dic diém
tuong ddng VOi chat chuan acarbose, tir ning
luong lién két cua hai glal doan (cung dat -7.8
kcal/mol & dock tong hop va -6,4 kcal/mol so véi
-6,2 kcal/mol ¢ dock dac hleu) va vi tri dock kha
tuong dong (Hinh 3). Nhu vay, trong truong horp
glnsen051d Rd chuyén héa thanh aglycon cua no
khi vao co thé, phén tr ndy c6 tac dung trc ché
enzym tuong ddng véi acarbose theo kiéu canh
tranh [14],[15].

B. Docking dic hi¢u
Hinh 3. Tuong tac cta cac phdi tir (theo thir tyr tir trai sang
phai: acarbose, ginsenosid Rd, protopanaxadiol) v6i a-
glucosidase thong qua mo hinh 2D va 3D (A. Docking toan
ph?m tur, B. Docking dac hi¢u)

Hinh 4. Vi tri cac phéi tir lién két véi a-glucosidase trong
dock tong hop (mau xanh: acarbose; mau hong: ginsenosid
Rd; mau vang: protopanaxadiol)

Hinh 4 thé hién cu thé vi tri dock ctia cac phdi
tor vao a-glucosidase va cac amino acid tham gia
lién két dock phan tir thé hién trén mé hinh 2D va

3D. C6 the thay mc du ginsenosid Rd tao lién
két véi nhiéu amino acid hon so voi acarbose va
protopanaxadlol nhung ning lugng lién két lai
khong c6 sy khac biét 1on do lién quan dén kich
thude cua phan t, kh1 phan tr ¢6 kich thudc nhd
hon khlen cho lién két véi cac amino acid manh
hon dan dén nang luorng lién két thap hon [16].

Nhu vay, két qua nghién ctu cho thy
ginsenosid Rd thé hién tac dung ¢ ché enzym a-
glucosidase trén mo hinh in vitro va in silico.
Enzym o- glucosidase la dich tac dung phan tur
quan trong va la nén tang cho nhém thuoc tuong
g da va dang duoc st dung trong h trg dicu tri
ticu  duong nhu  acarbose, miglitol,
voglibose...[14],[15]. Trong nghién ctu nay,
acarbose dugc sur dung lam chat doi chirng duong
va két qua thu dugc cho thay ginsenosid Rd thé
hién tac dung tuy y€u hon nhung véi ham lugng
cao cua ginsenosid Rd trong SVN (ham lugng
0,5+2,3% theo dugc liéu kho) [3],[4] va qua trinh
chuyén hoa cua ginsenosid Rd vé6i céc chat
chuyén hoéa hoat dong nhu compound K,
ginsenosid Rg3 va aglycon protopanaxadiol cho
thay ginsenosid Rd tiém nang tr¢ thanh hoat chat
uc ché a-glucosidase [17],[18]. Gan day, tac
dung trc ché a-glucosidase cua ginsenosid Rd va
mot sO ginsenosid khiac nhu ginsenosid Rc,
ginsenosid Rb2 da dugc cong bo tir viéc sang loc
hiéu nang cao két hgp in vitro va in silico su
dung cac chiung va mo hinh enzym khac nhau; do
do ké qua thu duoc trong nghién clru nay cung
cap thém co s& khoa hoc vé tac dung uc ché a-
glucosidase cua ginsenosid Rd néi riéng ciing
nhu thanh phan ginsenosid noi chung [19],[20].
Bén canh do, 1¢i ich trong diéu tri dai thao duong
cua ginsenosid Rd da dugc nghién ctru theo nhiéu
co ché va mo hinh khac nhau. Wei Wang va cs.
da chimg minh ginsenosid Rd c¢6 tic dung lam
gidm duong huyét theo co ché enzym protein
kinase B trong chuyén hoa glucose trén md hinh
duogc ly phan tr thyc nghiém in vivo [21]. Trong
mdt nghién ciru khac trén mo hinh in vivo [22],
ginsenosid Rd thé hién tac dung diéu hoa duong
huyét qua tac dung lén loi khuan duong
rudt,.. .cung cap thém minh chimg khoa hoc thuc
nghiém veé tiém nang cua ginsenosid Rd dong vai
tro 1a hoat chét sinh hoc theo hudng diéu tri dai
thao duong, dic biét 1a dai thio dudng typ 2.

4. Ket ludn

Két qua nghlen ctru vé ginsenosid Rd bao
gom hoa hoc va tac dung trc ché a-glucosidase,
trong d6 ginsenosid Rd c6 tac dung trc che yéu a-
glucosidase in vitro véi gia tri 1Cso 1a 388,24
pug/mL va dugc mo phong in silico tuong tac giita
ginsenosid Rd véi a-glucosidase voi nang lugng
lién ket. Cac nghién cqu in vitro va in silico 1a
cac nghién ctru khoi c’[au trong giai doan nghlen
ctru tim kiém chit din duong trong nghlen ciru
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phat trién dugc chat méi, do dé két qua nghién
ctru thu dugc trong nghién ctiru nay bén canh gop
phan giai thich 1¢i ich, cong dung chita dai thao
dudng cua dugc ligu SVN va cac bai thuoc chira
SVN theo y hoc co truyén va y hoc dan gian con
cung cap co s¢ khoa hoc cho viéc phét trien cac
budc tiép theo cia SVN va hoat chat ginsenosid

nghién ctru tac dung duoc 1y in vivo, nghién ctu
xay dung ti€u chuan hoéa dugc liéu SVN... d¢
g0p phan phat trién san pham chdm soc stic khoe
tir SVN theo ti€u chuan y duogc hoc hién dai.

Loi cam on: Nghién ciru nay dwoc tai tro boi Quy
Phat trién khoa hoc va cong nghé Quéc gia
(NAFOSTED) trong dé tai md s6 108.05-2019.01.

Rd nhu nghién ctru co ché sinh hoc phan tu,
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TOI UU HOA QUY TRINH CHIET XUAT DE BAO CHE CAO PAC
TAN THONG PHONG DUA TREN CHAT DANH DAU BERBERIN CLORID

Biii Hong Cwo’ng "*, Bui Thi Ngoc Huyén’
'Khoa Duoc liéu - Dwoc hoc ¢cé truyen Truong Dai hoc Dugc Ha Noi;
?Céng ty Co phan Dugce pham VCP
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(Nhén bai ngay 15 thang 6 ndm 2024)
) ) . Tém tat ) .

Phuong thudc Tan thong phong gom hoang ba, thuong truat, nguu tat, hy thiém, tri mau, moc qua dugc su dung trong y
hoc co truyén dé dicu tri viém khdp, gout. Cao dic Tan thong phong dugc bao ché bang phuong phap chiét hdi Ivu véi hon
hop ethanol-nudc & quy mo phong thi nghiém. Berberin clorid (BBR) la thanh phan hoat chat chinh cua hoang ba. Trong

nghién ctru nay, quy trinh chiét xuat de bao ché cao dac Tan thong phong dugc toi vru hda dé tdi da hoa ca ham hrong va hi¢u
suét chiét BBR bang c4ch sir dung thiét ké thi nghiém D-optimal va mang neuron nhén tao. Cac théng sé tbi wru cita quy trinh
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