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Toém tat
Ginsenosid Rd 1a mét trong bén hoat chit saponin chinh duge qui dinh trong chuyén lugn dwoc liéu Sam Viét Nam
(Panax vietnamensis Ha & Grushsv.) theo Dugc Dién Viét Nam V bén canh ginsenosid Rg, ginsenosid Rb; va majonosxd Ro.
Trong nghién ciru phat trién thuée diéu tri dai thao dwong typ 2, dich tic dung phén tir enzym a-glucosidase da va dang dugc
quan tAm véi mét sé hoat cht trc ché enzym a-glucosidase du'crc st dung trong diéu tri nhir acarbose va miglitol. Theo do,
nghién ciru ciia chiing t6i vé thanh phan ginsenosid Rd dugc tién hanh va trinh bay trong bai bao nay bao gom | két qua nghien
ctru héa hoc (phan tich, phan ldp va xéc dinh cau triic hod hoc) va két qua bo sung vé danh gia tac dung trc ché a-glucosidase
in vitro va in silico. Ginsenosid Rd c6 tac dung e ché yéu a- -glucosidase in vifro v6i gi trj ICso la 388,24 ug/mL 5o voi doi
chimg duong acarbose c6 gid trj ICso 1a 129,81 pg/mL. Tuong tic cua ginsenosid Rd v6i a-glucosidase dugc phan tich bang

mé phéng docking phan tir in silico véi gid tri nang lwong lién két ti wu -8, 1 kcal/mol trén co sé lyc lién két chinh 14 lién két
hydro.

Tir khéa: Sam Viét Nam, Panax vietnamensis Ha & Grushv., Araliaceae, Ginsenosid Rd, Enzym a-glucosidase.

18 Tap chi Duye liéu, tap 30, s6 1/2025



Summary
Study on Extraction, Isolation and a-Glucosidase Inhibition in vifro 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 Rgi, ginsenoside Rb1, and majonoside Ro. In
the drug development for type-2 diabetic treatment, enzyme a-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 vifro and in silico. Ginsenoside Rd showed weak inhibitory effect on the
acuvnar of a-glucosidase in vitre with the the ICso value of 388.24 C{g/mL in comparison with the positive control acarbose
with the ICso 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: Viemamese ginseng, Panax vietnamensis Ha & Grushv., Araliaceae, Ginsenoside Rd, Enzyme a-glicosidase.

1. M diu

Sam Viét Nam (SVN, Panax vietnamensis Ha
& Grushv.), mét trong 12 loai thudc chi Nhén
sam (Panax) thudoc ho Ngii gia bi (Araliaceae),
duoc cac nha khoa hoc phat hién lan dau & vung
nui Ngoc Linh thude tinh Kon Tum va Quang
Nam vao nam 1973 va dugc dinh danh day du vé
mit thue vat hoc nam 1985 [1],[2]. Gidong nhu
cac loai sam (Panax) noi tiéng khic nhu sam
Tridu Tién (P ginseng), sam My (P.
quinquefolius) va sam tam thathrung Quéc (P.
notoginseng), by phan duge sir dung lam duge
liéu la phan dudi mat dat véi by phan chinh la
phén than 1€ (rhizome) c6 ddc diém chia thanh
cac dot, moi dot tuong (mg cho mot ndm sinh
trugng nén con duge goi 1a sam dot trac. La cay
thuoc quy va dac hiru cua Viét Nam, SVN duogc
ghi nhén trong danh muc San pham Quoc gia tur
nam 2017 va ngay cang thu hat nhiéu sy quan
tam nghién ctru vé phat trién nguodn duoc ligu
ciing nhur cac san pham cham soc sirc khoe theo y
dugce hoc hién dai. Trong do, co s¢ khoa hoc vé
thanh phin hoat chat cua SVN da va dang dugc
tap trung nghién ciru va két qua cap nhat cho thay
saponin hay ginsenosid la thanh phan chinh cua
SVN véi hon 50 chét da duge xac dinh voi cac
thanh phan chinh la ginsenosid Rd, ginsenosid
Rgi, ginsenosid Rb: va dac bi¢t la majonosid R2
cO khung ocotillol djc dao voi vong furan ¢
mach nhanh [3],[4]; bén canh do, cao chiét, phan
doan saponin va mdt sO ginsenosid nhu
majonosid R1 va majonosid R2 thé hién hoat tinh
duoc ly khang ung thu, bao v§ gan va tac dung
trén thin kinh trung uong_ [3]. Tiép theo cac
nghién ciru cla chung t6i vé SVN [5],[6], trong
bai bao nay ching téi trinh bay két qua nghién
ciru vé ginsenosid Rd bao gém phan tich hoa hoc
va dac biét tac dung trc ché a-glucosidase in vitro
va in silico.

2. Nguyén li¢u va phwong phap nghién ciru

2.1. Nguyén liéu

MAu Sam Viét Nam (6 nam tu01) dugc thu hai
trén nui Ngoc Linh thudc huyén Nam Tra My,
tinh Quang Nam vao thang 9/2019. Mau nghién
ctru duge xac dinh boi chuyén gia thue vat hoc,
TS D6 Ngoc Dai tir Khoa Lam nghiép, Truong
DPai hoc Kinh t&é Nghé An, Nghé An dua trén co

s& ngudn gbe va hinh thai hoc. Mau tiéu ban
(SVN_2019) duoc luu giir tai Truong Dai hoc Y
Dugrc, Pai hoc Quoc gia Ha Noi va Khoa Dugre,
Trudng Pai hoc Phenikaa, Ha Noi.

2.2. Héa chat, dung moi

Enzym a-glucosidase (23 U/mg) tur nim
Saccharomyces  cerevisiae, ching  duong
acarbose, dimethyl sulfoxid (DMSO) va co chat
p-nitrophenyl-a-D-glucopyranosid (pNPG) duogce
cung cidp bai Sigma-Aldrich (Sigma-Aldrich,
Singapore). Dung mdi chay sdc ky long hiéu
nang cao (High-performance liquid
chromatography, HPLC) gom acetonitril (ACN)
va methanol (MeOH) dat tiéu chuan LC duogc
cung cip boi Merck (Merck, Duc) va Fisher
Chemicals (Fisher Chemicals, My); cac dung moi
dung trong chiét xuat, phin lap nhu ethanol
(EtOH), methanol (MeOH), n-hexan (Hex),
dicloromethan (CH:CL), cloroform (CHCls),
ethyl acetat (EtOAc), n-butanol (BuOH) déu dat
tiéu chuan cong nghi¢p va dugc chung cat lai
truge khi dung. Pha tinh dung trong sac ky cit 1a
silica gel pha thuong (70-230 va 230-400 mesh,
Merck, Dirc), silica gel pha dao YMC ODS-A
(30-50 pm, YMC Co. Ltd., Nhit Ban). Ban mong
trang san trén dé nhom loai pha thuong Kieselgel
60 Fys4 va pha ddo TLC Silica gel 60 RP-18 Fasas
(Merck, Damstadt, Dl'rc) Phat hién chat bang den
tir ngoai ¢ hai budc song 254 nm va 365 nm hodc
dung thude thir 1a dung dich H>SO4 10 % va ho
nong dé phat hién vét chit.

2.3. Thiet bi, dung cu

Nang sudt quay cuc do trén may Jasco DIP-
360 digital polarimeter. Pho khoi ion hoa phun
mu dién to (ESI-MS) dugc do trén may
AGILENT 1260 Series LC-MS/MS ion Trap
(Agilent Technologies, Hoa Ky). Ph6 cong
huong tir hat nhin dugc do trén mday Bruker
Avance 600 NMR spectrometers (BrukerSpin,
Drtre). Phan tich HPLC duoc tién hanh trén hé
thong HPLC Agilent 1260 voi dau do DAD
(Agilent Technologies, Hoa Ky); ¢t Shimadzu
Shim-pack GIST (4,6 x 150 mm; 5 pm-Cis);
nhiét do 16 cdt: 40°C; pha dong: ACN (A)-nude
cat (B), gradient: 0-11 phut: 21% A; 11-25 phut:
21-32% A; 25-35 phut: 32-40% A; 35-40 phat:
40-95% A; 40-60 phut: 95% A; toc d6 dong: 1,0
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mL/phut; thé tich tiém: 20 pL; budc song phat
hién UV: AL = 196 nm. Thiét bi td am Memmert,
Duc va miy do mat do quang Microplate
Photometer MPP-96 (Biosan, Dirc) dugc sir dung
trong danh gid tic dung c ché enzym a-
glucosidase in vitro.

2.4 Chiét xudt va phan Idp

Miu duge ligu Sim Viét Nam (bd phan than
1é va ré) sau khi phcﬂ kho (50 g, do am 8,6%)
duge nghlen tho r6i tién hanh chiét siéu am trong
dung moi ethanol 80% (3 lan x 2 h x 150 mL) o
45°C. Cac dich chlet ethanol dugc loc qua glay
loc, gom lai va cat loai  dung m6i dudi ap suat
giam cho 16,5 g cao chiét tong ethanol. Lay 16,0
g cao chiét hoa tan trong nudc cét (200 mL) va
chiét phan bd bang FtOAc va »-BuOH (2 lan x
200 mL). Cac phan doan EtQOAc va BuOH dugc
ct loai dung méi dudi ap suét giam dé thu duoc
phan doan tuong Gmg EtOAc (2.4 g) va BuOH
(8,4 g; phan doan tap trung saponin)

Trén co s6 dinh huong bang sac ki lop mong,
tién hanh sic ky c6t phan doan dich chiét saponin
toan phan -BuOH (8,0 g) trén ¢t sac ky silica gel
(®40 mm * 300 mm) voi hé¢ dung moéi co do
phan cuc ting dan bao gom CH:Cl-MeOH
(10:1—1:1, v/v, moi phan doan 200 mL) thu
dugc 6 phan doe_m ky hiéu la FI~F6. Tur phan
doan F5 (250 mg), chay sac ky c0t pha dao véi
hé pha dong MeOH-H;O (8:3, v/v, 1000 mL), sau
do duoc ket tinh lai trong C2H50H H,0 thu duogc
ginsenosid Rd (bot két tinh mau trang, 36 mg).

Gmsenosul Rd: bot két tinh trang; t°ne = 203-
205°C; [u]D = +20 (c = 0,8, MeOH). 'H NMR
(CsDsN, 600 MHz) éu 0,73; 0,89; 0,90; 1,05;
1,22: 1,54: 1,59; 1,59 (3H, s, CHs x 8); 4,85 (1H,
d, /~7,8 Hz, H-1' cta Glc); 5,13 (1H, d, J=7,2
Hz, H-1"" cua Gle); 5,29 (1H, overlapped H-24);
3, 33 (1H,d,J=17.8 Hz H-1" cua Glc). *C NMR
(C;DsN 150 MHZ) xem Bang 1. ESI-MS
(positive): m/= 969 [M + Na]" (CasHs:015).

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

Tac dung wrc ché a-glucosidase duge thuc hién
theo phuong phap cua Li va cs. [7] voi cac budce
chinh nhu sau: Day nong d6 cua chit thir dugce
chuin bi va pha loang bing dung dich dém
phosphat 10 mM (pH = 7,0). Hon hop phan tmg
bao gom mau thtr (50 pL), a-glucosidase (20 pL;
0,5 U/mL), dém phosphat (100 mM, pH = 7,0; 130
}lL) duoc u trong dia 96 giéng tai 37°C trong 10
phit. Sau do, co chit p-nitrophenyl-B-D-
glucopyranosid (pNPG; 2,5 mM) dugc cho vao
timg gicng va ticp tuc u tai 37°C trong 60 phut.
Tiép do, dirng phan tng bang cach thém vao dung
dich Na2C03 0.2 M (80 uL/ giéng) va do quang tai
budc song 405 nm. Kha nang e ché (%) cia mau
thir dugc xdc dinh theo cong thire sau:

% Uc ché = 100 - 100 x
ODIréng)]/(Ode chimg - OD(réng)

[(ODwg -

TI’Ol'lg dO, OD[]m-, OD(réng Vj:l ODgsi chimg lfll'l lu’at
la gia tr1 mat d§ quang ctia mau thir, mau trang va
mau doi chiung. Gia tri ICsy (nong do e che
50%) dugc xac dinh bang phan mém may tinh
TableCurve2Dv4.

2.6. Docking phdn tur

Mo hinh 3D cua a-glucosidase (Code: 3WY1)
dugc tai xubng tr co s¢ do licu RCSB
(www.rcsb.org). Phan tir sau khi dugc tai ve
dugc tién hanh xU li thong qua cong cu
Discovery Studio Visualizer bang cach loai bo
cac phan tr nude va cac nhanh phu, chi gitr lai
nhanh chinh phuc vu cho thi nghiém. B6i véi cac
phoi tir duge sir dung trong thi nghiém (bao gom
ginsenosid Rd  wva aglycon cua nod
(Protopanaxadiol) cung vo&i chimg duong
(Acarbose), cong thirc duge dung lai bang phan
mém ChemDraw Office (ChemOffice
Professional 16% ed., 2016), sau do mo hinh 3D
duge dung va duge t6i wu hoa nang lugng theo
chuong trinh MMFF94s trong ChemOffice 3D
Professional (16 ed., 2016). Dé kiém chu’ng do
tin cdy cua phuong phap docking, phan tir acid
(3R.5R,7R)-octan-1,3,5,7-tetracarboxylic duoc lua
chon lam dbi chimg dé tién hanh dock lai nham
xdac dinh gia tri d¢ léch binh phuong trung binh
g(")c (RMSD). Phan tur ndy dugc tai vé tir co s¢ dir
litu PubChem va sau do cling dugce t61 uu hoa
ning lrong trong Chem3D gidng nhu cac phoi tir
khac. Thi nghi¢ém docking duoc tién hanh véi
phin mém Autodock Vina v1.1.2 (The Scripps
Research Institute, La Jolla, CA, USA), trén co s&
Iya chon hai gridbox khac nhau cho dock t(}ng hop
va dock dic hiéu. Két qua sau do duoc tién hanh
xtr li va phan tich thong qua pham mém Discovery
Studio Visualizer v4.5 (BIOVA, San Diego, CA,
My) va Pymol 2.5 (The PyMOL Molecular
Graph1cs System Schrodmger LLC) [8],[9].

3. Két qus va thio luin

3.1. Chiét xuat, tinh ché va xdc dinh cau tric
héa hoc cua ginsenosid Rd

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

Ginsenosid Rd thu dugc dudi dang bot két tinh
mau trang voi nhlet do nong chay 203-205°C va
goc quay cuc [O‘.]D = +20 (¢ = 0,8, MeOH). Céu
tric hoa hoc cua ginsenosid Rd duorc khang dinh
bang so sanh sac ky va dir liéu phd hoa ly thuc
nghiém bao gém phd khdi luong va ph6 cong
huong tir. Pho khoi ESI-MS c6 dinh ion tai m/z 969
[M+Nal", két hop véi phé *C-NMR phu hgp cong
thire phan tr CasHsoO15 (M=946) cua gmsenos1d Rd
[10]. Trén ph(") 'H NMR ( C5D5N) xuit hién céc tin
hiéu cdng huong singlet cua 8§ nhom metyl bac 3 tai
Sz 0,73, 0,89, 0,90, 1,05, 1,22, 1,54, 1,59 va 1,59
(3H, s, CH3 x 8); 2 proton oxymetin tai J 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 4 5,29 (1H, br t, J= 6,4 Hz, H-
24) cung véi 3 proton anomeric cia 3 phén tir 5-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]. Phé *C NMR xuat hién tin hiéu cua
48 nguyén tir carbon, trong do 18 nguyén tir carbon

cia 3 phan tir glucose va 30 carbon cta phin
aglycon la mdt triterpen dammaran. Phén tich trong
30 carbon cua phan aglycon ¢6 mot ndi doi C-24/C-
25, 3 tin hiéu carbon mang oxy tai d 70,3 (C-12),
83,3 (C-20) va 89,0 (C-3) cung vdi tin hiéu tai
18,3 (C-6) chirng t6 aglycon la triterpen dammaran
kiéu protopanaxadiol [10] (Bang 1).

Bang 1. Dit liéu phd *C NMR cia ginsenosid Rd trong pyridin-ds

Phan aglycon Phian dwrong
Ginsenosid Rd Ginsenosid Rd (Tham Ginsenosid Rd Ginsenosid Rd (Tham
(Tinh ché) khao [10]) (Tinh ché) khao [10])
1 39.1 39.1 3-Glc
3 89,0 88,9 2! 83.3 833
4 39.6 39.6 3 78,2 78.1
5 56 1
40,0
50.2 105,6 1059
36,7 36,9 2 76.8 77,0
30,7 30.8 3" 78,8 79.1
70,3 70,2 4" 713 71.6
492 494 S 8.1 78.1
51,3 514 6" 62.5 62,7
30,7 30.8 20-Gle
16 26,6 26,7 b 98.1 98.2
: 2oL S RO 2 AN AU SR  SUSRN SN . N
58 159 37 78,1
16,1 16,3 4" 713
20 ¢ 833 83.3 a3 779
22 359 36.0
23 232 23.2
24 125.8 125.9
35 130.9 130.9
26 25,6 25,8
27 16.5 16.6
28 28.0 28.0
29 172 17.3
30 ¢ 17,7 17.8
Trén co so phan tich dd chuyén dich hoa hoc “ ®)
cho thay C-3 va C-20 c6 d¢ dich chuyén vé L,\ - "
truong thap chung to co phan tr duong dinh vao. ' l ; :
Dua vao céac phén tich trén va sy phu hop véiso . T
» * /7 Rd
liéu tuwong tng pho NMR cong bd trong tai ligu &/
tham khao [10],[11] cho phép ki{ling dinh cau \_/ -
tric hoa hoc cua saponin tinh ché 1a ginsenosid “ -1

Rd (Hinh 1A), mét saponin khung dammaran
protopanaxadiol chinh ciia SVN va mgt s6 loai
sam Panax ndi tiéng khac nhu sam Triéu Tién (P.
ginseng), sim MYy (P. quinequefolium) va sim
tam tht (P. notoginseng).

Do tinh khiét va dau van tay sic ky cua
ginsenosid Rd trong mau SVN nghién ciru duge
phan tich bang HPLC. Ginsenosid Rd tinh ché co
do tinh khiét hon 96,0% va la thanh phan
ginsenosid chinh ctia SVN (Hinh 1B).

Hinh 1. Ciu tric héa hoc cua ginsenosid Rd (A)
va sic ky d6 ciia mau SVN nghién ciru (B)

3.2. Panh gia tic dung ire ché a-glucosidase
in vitro va in silico .

3.2.1. Két qua thor tac dung Uc ché a-
glucosidase in vitro:

Tac dung trc ché a-glucosidase cua ginsenosid
Rd duoc thu tai cac noéng dé 50, 100, 200, 400 va
600 pg/mL; acarbose dugc sir dung lam chat doi
chimg duong va gia tri phan tram e ché I (%)
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clia cac mau thir ¢ cac néng doé khéac nhau dugce
trinh bay ¢ Hinh 2. K&t qua ¢ Hinh 2 cho thay kha
nang trc che o-glucosidase in vitre cua 2 mau thur ty
1€ theo n6ng d¢. Cu the, chat thir ginsenosid Rd 1rc
ché tang dan theo nong do tir 31,86% tai ndng do
50 pg/mL dén 64,19% tai 600 pg/mL Trong khi do
mau chuin duong acarbose thé hién phan trdm trc
ché tir 35,56 dén 89,75% trong dai nong d6 50400
pg/mlL, phu hop vai dir liéu cong bod [12],[13],[14].
Trén co so dir liéu twong quan giira nong do va
phan tram trc ché I (%), gia tri ICso cuia ginsenosid
Rd va acarbose dugc xac dinh lan luot la 388,24

pg/ml va 129,81 pg/mL. Két qua cho thay
gmsenomd Rd co tac dung trc ché yéu vaéi hoat
dong cuia a-glucosidase in vitro.

..,] W —
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Hinh 2. T4c dung trc ché a-glucosidase in vifro cua
ginsenosid Rd va acarbose. K&t qua 1a gid tri trung binh cia
3 thi nghiém vei sai s6 d6 léch chuan twong doi (+SD).

32.2. Két qua phan tich tac dung o-
glucosidase in silico:

Tir két qua cua thi nghlem in vitro, c6 thé xac
dinh ginsenosid Rd c6  tuong tic voi a-
glucosidase. V& nguyeén tac, mét chat uc che
enzym co the theo co ché canh tranh, khong canh
tranh va hdn hop dua trén nghién ciru dong hoc.
Bén canh do nghién ciru mo phong in silico ngay

cang dong vai tro quan trong, cung voi phuong
phap in vitro va in vivo thuong qui dé nghién ciru
day du tac dung cua hoat chat truwéc khi thi
nghlem lam sang [8]. Trong nghién clru nay, dé
g0op phan danh gia twong tac, co ché tac dung trc
ché a-glucosidase cua glnsen051d Rd, phuong
phap docking dugc tién hanh trén tong hop toan
phan tu cling nhu dac hiéu voi trung tdm hoat
dong. Mo phong docking toan phan tir s dung
grid box bao phu toan bd cau truc phan fir enzym
voi muc dich xac dinh vi tri cac phoi tir dock vao
voi nang lwong lién két thap nhat. Giai doan nay
ciing xac dinh vi tri dich cia enzym dock v¢i
thudc chuadn acarbose, tir d6 tao nén qui chuan
cho vi tri ctia grid box trong giai doan dock dac
hiu trén vung hoat dong. Vi tri ndy ciing dugce
str dung dé xéc dinh d0 tin cdy ctua phuong phap
docking, thong qua viéc dock hai lan phoi tir doi
chimg (Hinh 3). Két qua dock cho thiy gia tri
RMSD cua thi nghiém la 1,397 }i 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 dugce dung
co kich thude 52x55%81 véi toa dd trung tam
duoc xic dinh theo truc x,y,z, tuong ung la -9.31
A, -12,60 A va 11,65 A. Pbi voi docking dac
hleu trung tam hoat dong, grid box co kich t uorc
25x25%25 voi toa do la -6,61 A, -16,10
19,57 A, vi tri gridbox dugc xac dmh la tmng
tam hoat dong cua a- gluc051dase dua trén thuoc
chuén acarbose, mét chit wrc ché canh tranh. Két
qua sau dockmg dwoc thé hién & Bang 2.

Bang 2. Két qua dock cua cic phdi tir voi a-glucosidase

| Thong s6 | Nang hrong lien két (kcal/mol) Cac amino acid lién két voi phan tw (do dai lien két, A)
Chat/Phéi tir Té’?g hop bic hif?l‘{ - B Téng hop bic hi‘?‘{
Lys398 (3.39), Asp379 (2,91),

R 78 52 Gly228 (24, Ty1369

Val380 (2.30), Asn301 (3.31),
16

Lys225 (3,10), Thr226
(2.20), Asn301 (2,99),

His209 (3,08), Asnl174 (3,33),

Ginsenosid Rd E:S +2.4 Argl58 (3.06), Asp126 (2.01),
Glnl60 (3.05), Len213 (3.59), | “\8200 ((32%92)) ol
| Lys134 (4,56) :
Protopanaxadiol IR 64 Asp379 (3.17), Phe397 (5,21), Pro303 (4.69)

Trong két qua dock toan phan tur, acarbose va
aglycon cua g1nsen051d Rd c6 ning lwong lan
lugt 1a -7,8 keal/mol va -8,1 kcal/mol. Du vay,
dya trén Bang 2 va Hinh 4, vi tri dock cua hai
chat nay trén protein la khac nhau. Do g1nsen031d
Rd chi co tac dung yeu VOi enzym nén co thé xac
dinh vi tri ma phdi tr nay lién két khong phai 1a
vung hoat dong chinh cua protein. Khi xem x¢t
két qua dock dac hiéu, acarbose cho ra ning
lugng -6,2 kcal/mol véi cac amino acid tham iga
lién két tuong dong vGi dock toan phan tu

L Tyr389 (5,13), Pro230 (4.58) [

(Tyr389 so véi Lys398), xac nhan vi tri grid box
khép voi vung hoat dong. Nhung khi dock phén
tor ginsenosid Rd, nang lugng lién két dat +2 4
kecal/mol, tirc phal can hoat héa dé tao lién ket
cua phm tir voi vung hoat dong nay. Nhu vay két
qua mo6 phong cho thay ginsenosid Rd khoéng lién
Kkét voi enzym tai vang hoat dong cua enzym va
theo d6 goi ¥ co ché wc ché enzym theo kiéu
khong canh tranh, khac voi co che canh tranh cua
acarbose da dugc ching minh day du bang thue
nghiém. Tuy nhién, két qua docking cua ph01 tu
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aglycon (protopanaxadiol) cho théy dic diém
twong dong voi chat chuan acarbose, tr ning
lwong lién két cua hai giai doan (cung dat -7,8
kcal/mol & dock tong hop va -6.4 kcal/mol so véi
-6,2 keal/mol ¢ dock dac hi¢u) va vi tri dock kha
tuong dong (Hinh 3). Nhu viy, trong tru'ong hop
g1nsenos1d Rd chuyen hoa thanh aglycon cua no
khi vao co thé, phan tir nay co6 tac dung trc ché
enzym tuong dong véi acarbose theo kiéu canh
tranh [14],[15].

3y

WP R

B. Docking dic hifu
Hinh 3. Tuong tic cua cac phdi tir (theo thi tu tir trai sang
phai: acarbose, ginsenosid Rd, protopanaxadiol) véi a-
glucosidase thong qua mé hinh 2D va 3D (A. Docking toan
phan tir, B. Docking dic hiéu)

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

Hinh 4 thé hién cu thé vi tri dock cua cac phdi
tr vao a-glucosidase va cac amino acid tham gia
lién két dock phéan tir thé hién trén m6 hinh 2D va

3D. C6 thé thiy mic da ginsenosid Rd tao lién
két véi nhiéu amino acid hon so véi acarbose va
protopanaxadlol nhung nang lugng lién ket lai
khong co su khac biét 16n do lién quan dén kich
thude cua phan tir, khi phan tir co kich thuée nho
hon khlen cho lién két voi cac amino acid manh
hon dan dén nang lrong lién két thap hon [16].

Nhu védy, két qua nghién ctu cho thiy
ginsenosid Rd thé hién tac dung trc ché enzym a-
glucosidase trén moé hinh in vifro va in silico.
Enzym a- glucosidase la dich tac dyng phan tu
quan trong va la nén tang cho nhom thuoc tuong
(g da va dang dugc sir dung trong hé trg diéu tri
tiéu duong nhu  acarbose, miglitol,
voglibose...[14],[15]. Trong ’nghjén clru nay,
acarbose dugc st dung lam chat doi chimg duong
va két qua thu dugc cho thdy ginsenosid Rd thé
hién tac dung tuy yéu hon nhung véi ham lugng
cao cua ginsenosid Rd trong SVN (ham luong
0,5+2,3% theo dugc liéu kho) [3],[4] va qua trinh
chuyén hoa cua ginsenosid Rd v6&i cac chat
chuyén hoéa hoat dong nhu compound K,
ginsenosid Rg3 va aglycon protopanaxadiol cho
thay ginsenosid Rd tiém ndng tro thanh hoat chit
uc ché a-glucosidase [17].[18]. Gén day, tac
dung trc ché a-glucosidase ctia ginsenosid Rd va
moét sé ginsenosid khac nhu ginsenosid Re,
ginsenosid Rb2 dd dugc cong bo tir viée sang loc
hiéu nang cao ket hO’p in vitro va in silico st
dung cac chung va mo hinh enzym khac nhau; do
do ké qua thu duge trong nghlen cuu nay cung
cap thém co s& khoa hoc vé tac dung trc che a-
glucosidase cua ginsenosid Rd néi riéng ciing
nhu thanh phan ginsenosid néi chung [19],[20].
Bén canh do, loi ich trong diéu tri dai thao dudng
cua ginsenosid Rd da dugc nghién ctru theo nhiéu
co ché va moé hinh khac nhau. Wei Wang va cs.
da chimg minh ginsenosid Rd ¢o tac dung lam
giam duong huyét theo co ché enzym protein
kinase B trong chuyén hoa glucose trén moé hinh
dugc 1y phan tir thue nghiém in vive [21]. Trong
mdt nghién clru khac trén mo hinh in vivo [22],
ginsenosid Rd thé hién tac dung diéu hoa dudng
huyeét qua tac dung lén lgi khuan duodng
rudt,.. .cung cap thém minh chimg khoa hoc thuc
nghiém v¢ tiém nang cua ginsenosid Rd dong vai
tro 1a hoat chat sinh hoc theo huwéng diéu tri dai
théo duong, dac biét 1a dai thao duong typ 2.

4. Ket ludin

Két qua nghlen clru vé ginsenosid Rd bao
gdém hoa hoc va tac dung uc ché a-glucosidase,
trong dé ginsenosid Rd c6 tac dung {rc ché yéu a-
glucosidase in vitro voi gia tri ICso la 388,24
ug/mL va duge moé phong in silico tuong tac gitra
ginsenosid Rd véi a-glucosidase véi nang lugng
lién két. Cac nghién clru in vitro va in silico la
cac nghién ctru khdi dau trong giai doan nghién
ctru tim kiém chat dan dudng trong nghién ciru
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phat trién duge chit méi, do d6 két qua nghién
ctru thu dugce trong nghién ctru nay bén canh gop
phan giai thich loi ich, cong dung chira dai thao
duong cua duoc liéu SVN va cac bai thuée chira
SVN theo y hoc ¢6 truyén va y hoc dan gian con

nghién ciru tac dung dugce 1y in vive, nghién ciu
xay dung ti€u chuan hoa dugc licu SVN... dé
g0p phan phat trién san pham cham soc strc khoe
tir SVN theo tiéu chuin y dugc hoc hién dai.

Loi cdm on: Nghién ciru nay duwgc tai irg boi Quy

cung cip co s khoa hoc cho viéc phat trién cac
budc ti€p theo cua SVN va hoat chat ginsenosid
Rd nhu nghién ctu co ché sinh hoc phan tu,
Thai liéu tham khio
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Phuong thuoc Tan thong phong gom hoang bé, thuong truét, nguu tat. hy thiém, tri mau, mdc qua dugc sur dung trong y
hoc co truyen dé dieu tri viem khop, gout. Cao dac Tan thong phong dugc bdo che bang phuong phap chiét hoi luwu véi hon
hop ethanol-nuéc ¢ quy md phong thi nghi¢m. Berberin clorid (BBR) la thanh phan hoat chat chinh cua hoang béa. Trong
nghién ciu nay, quy trinh chiét xuat dé bao ché cao dac Tan thong phong dwgc t61 wru hoa dé t6i da héa ca ham hrong va hiéu
suat chiét BBR bang céch sir dung thiét ké thi nghiém D-optimal va mang neuron nhan tao. Cac thong s6 t6i wu cna quy trinh
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