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n xoa tree has the scientific name helicteres hirsuta Lour, a species of tree belonging to the genus

Helicteres in the family Parasolaceae. According to folk medicine, an xoa tree can also be called by
other names such as hairy do tree, hairy coon tree,... The tree is distributed in Southern China and many
South Asian countries such as India, Cambodia, Thailand, Vietnam, Malaysia, Philippines.

In Vietnam, this tree is often found in bush hills, sparse forests, forest edges, from north to south, but
is most distributed in Binh Phuoc and in the northern mountainous provinces. An xoa tree supports the
treatment of liver disease thanks to its rich system of biological active ingredients that protect, restore and
enhance liver function. An xoa tree contains flavonoids and alkaloids with strong anti-inflammatory and
antioxidant properties, helping to reduce liver cell damage caused by hepatitis B, C or toxins from alcohol.
1t has the ability to inhibit the replication of hepatitis B virus, regenerate liver cells.

Extracts from the stem and roots of the An Xoa tree have the ability to inhibit HepG2 liver cancer
cells, slowing the growth and metastasis of tumors. Some active ingredients such as lupeol, betulinic acid
and rutin have selective toxic effects on cancer cells, purifying toxins in the liver. Flavonoids, Alkaloids,
Tiliroside, Lupeol and Betulinic acid...extracted from the An Xoa tree support some diseases such as liver,
anti-oxidation, reduce liver enzymes, improve liver function, anti-inflammatory, antibacterial and inhibit
the growth of liver cancer cells, reduce cholesterol

According to folk experience, the roots and leaves are used as medicine. The roots treat dysentery,
measles, colds, frequent urination and are used as a detoxifying medicine. The leaves are used externally to
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treat boils, swelling and sores (Vo Van Chi, 2004). According to a study in Indonesia (Chin YW et al., 2006),
the An Xoa tree has the ability to fight cancer cells, especially liver cancer. In Vietnam, there are currently
very few studies on the chemical composition and biological effects of this species. The research objectives
are to isolate some compounds in the direction of antioxidant effects by DPPH method, determine the anti-
microbial activity and test the cytotoxic activity.

The dry powder of An xoa plant is soaked in ethanol. Then, filter and evaporate to recover the ethanol to
obtain ethanol extract. The ethanol extract is extracted in turn with the solvents n-hexane, dichloromethane,
ethyl acetate, butanol to obtain four fractional extracts, namely HE extract, DC extract, EA extract and
BuOH extract. From the ethyl acetate extract, the structures of 3 compounds were isolated and determined:
(Quercetin, apigenin, kaempferol). The above research results have added more information, contributing

to improving the use value and orientation for further studies on this species in Vietnam.

Keywords: An xoa plant, antioxidant activity, cytotoxic activity;, HepG2 cells.

1. Pit van dé

Gan la co quan noi tang to nhit trong co thé nguoi
va thyc hién chirc ning chuyén hoa cac chat, tiét mat,
giai doc va nhiéu chtc ning quan trong khac. Co
nhiéu nguyen nhan lam gan bi ton thuorng nhu 6
nhlem mdi truong, lam dung thude, an uong khong
didu do, cang thing (stress) tiéu thu qua nhiéu rugu
bia. Nhu’ng tdc dong nay lam gan hoat dong qua
murc hodc lam suy ycu chirc niang dan dén viéc tao
ra luong 16n cac goc tu do, day cling 1a nguyén nhéan
cua nhi€u bénh nhu benh tiéu duong, Parkinson,
bénh ung thu, nh6i méau co tim, viém loét da day
Vi Vay, viéc tim ra thudc co hleu qua trong, vigc
bao vé gan ma khong gay ra tac dung phuy 1a van dé
dang dugc cac nha khoa hoc quan tam va nghién
ctru. Theo thong ké, c¢6 khoang 80% déan s trén the
gioi dang duge chua tri bang phuong phap y hoc cd
truyen la chu yeu dac bi¢t 1a cac loai thude dugc san
xut tir cac chét chiét tur thuce vat.

Gan la mot trong nhiing co quan l6n nhat _trong
co thé con nguoi va la noi tap trung sy trao dbi chat
va bai tiét manh mé (Ahsan et al., 2009) Gan dong
mot vai tro quan trong trong vigc giai doc va bai tiet
nhiéu hop chit néi sinh va ngoai sinh. Do vdy, gan
la noi c6 hoat dong trao ddi cht cao va la noi quan
trong sinh ra cac goc tu do (Arauz et al. 2016) Gan
thuc hién chirc nang chuyen hoéa cac chat tiét mat,
giai doc va nhiéu chtic ning quan trong khac. Co
nhiéu nguyen nhan lam gan bi ton thuong nhu 6
nhlem moi truong, lam dung thudc, an uong khong
diéu do, cang thang (stress), tiéu thu qué nhiéu rugu
bia...

Cay an xoa (t€n khoa hoc Helicteres hirsuta Lour,
ho Trom (Sterculiaceae)) con co tén goi khac 14 to
kén cai, thau kén 10ng, cdy do 16ng. Day la loai cay
than go moc thanh cum, cao khoang 1,5 m.

Than va canh c6 long La hinh xoan, phu 16ng
hinh sao, mat dudi mau trang Hoacé 5 canh Trong
tu nhién co 2 loai: An xoa tring (hoa c6 mau trang),
an xoa tim (hoa c6 mau tim). Qua hinh tru nhon,
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nhiéu hat.

Cay moc phd blen trong rung thua, ven rung,
trén cac bai hoang, doi co ¢ do cao tu thap 1én dén
1.500m; ra hoa két qua gan nhu quanh nam. La cay
bui cao 1- 3m; nhanh hinh try, c6 long L4 hinh trai
xoan dai 5 - 17cm, rong 2,5 - 7,5¢m, goc cut hay hinh
tim, dau nhon thanh miii nhon, mép co6 rang khong
deu mdt dudi mau trang, ci ha1 mat phu day long
hinh sao; cudng 14 dai 0,8 - 4cm; 14 kém hinh dai, c¢6
long, dé rung.

Cum hoa la nhﬁ’ng bong ngan, don hay xép doi o
nach 1. Hoa mau hong hay do; cubng hoa ¢ khép
va ¢ la bic dé rung; dai hinh dng phu long hinh sao,
mau do do, chia 5 rdng; canh hoa 5; cudong bo nhi c6
van do; nhi 10, nhi 1ep béng chi nhi; bau c6 nhiéu
gon, chu:a 25 - 30 mau trong modi 14 nodn. Qua nang
hinh try nhon; hat nhiéu, hinh ling tru.

Cay an xoa tur lau da dugc biét dén trong thanh
phan ¢6 chira nhiéu enzyme, alcoloid, nhi€u hoat
chit flavonoid va cac nguyen t6 vi luong Alcoloid
dugc coi 1a hoat chat c6 kha nang ngan chan cac té
bao ung thu, chdng lai sur phat trién cua cic Kkhéi u.
Khong chi Vay, hoat chét flavonoid trong cdy an xoa
con ¢6 kha nang bao v¢ cac té bao mién dich, chong
oxi hoa rat tot. Ngoai ra n6 con ngan chan hoat dong
cta cac gbc tu do co kha ning giy bénh cho con
nguoi.

Trén thé gii, mot sb nude da sir dung cdy an xoa
nhu mot loai thao dugc truyen thong trong diéu tri
cac benh lién quan dén gan, phoi va su dung nhu loai
thube giam dau. Hop chit tach chlet tr cay an xoa
6 nhi€u hoat tinh sinh hoc, ¢ tiém nang ung dung
trong doi song nhu hoat tinh khang viém, khang
khuan, khéng ung thu nho hoat tinh ohong oxi hoa
va gay doc t€ bao... Young - Won Chin va cong sy
stt dung chloroform de tach chiét cac hoat chat tir cay
an xoa thu thap ¢ Indonesia. Horp chat thu dugc co
hoat tinh gy doc té bao cao voi dong té bao ung thu
ph01 ung thu va va dong té bao tinh mach ron véi
ndng do tc ché 50 % su sinh trudng té bao (IC50)
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dao ddng tor 0.8- 10.5 pg/ml tuy vao tung loai té
bao va cac phan doan thu duoc trong qua trinh tach
chlet Str dung sic khi long hiéu ning cao két hO’p
khéi pho nhom tac gia da phat hién ra 6 lignans co
trong cay an xoa: (-)-boechmenan, (¥)-medioresinol,
(¥)-pinoresinol, (i)—syringaresinol, (-)-boehmenan H
va (+)-trans-dihydrodiconiferyl.

Trong la cay an xoa (Hehcteres hirsuta Lour.) chita
nhiéu thanh phan c6 lgi cho strc khoe nhu hop chat
kaempferol, cu thé 1a du6i dang dan xuét kaempferol-
3-B-D-(6-O-trans-p-coumaroyl)glucopyranoside.
Dbay 1a mét loai flavonoid c6 déc tinh chéng oxy hoa
manh, thuong dugc nghlen cuu trong cac ung dung
hd trg diéu tri ung thu va bao vé té bao gan. Ngoai
kaempferol, cdy an xoa con chira nhiéu hoat cht sinh
hoc khac nhu ngnan Phenol, Iupeol, st1gmaster01
aplgenln tiliroside va cac ﬂavon01d khac, gop phan
tao nén tac dung duoc 1y da dang cua cay nhu giai
ddc gan, khang viém va ho tro dicu tri ung thu.

Cay an xoa co thé diéu tri rat nhleu bénh khac
nhau do trong cdy c6 chira cac hop chét c6 hoat tinh
sinh hoc cao, chinh vi thé cay an xoa dugc st dung
dé lam thuoc chira bénh, c6 thé sir dung duoc tat ca
cac bg phan cua cay.

An xoa dung lam thude chira ung nhot. RéE dung
lam diu dau, dung chira kiét ly, dau soi, cam cim
va lam thudc tiéu doc, con dung chira dai dit. La
dung ngoai chira mun nhot sung 16. Cac hoat chat
flavonoid va alkaloid trong cdy an xoa c6 kha nang
khang lai cac té bao ung thu, ngan chan sy phat trién
ctia cac khdi u. Cay co tac dung tot trong diéu tri
ung thu, dac biét 1a ung thu gan. Duoc li¢u nay con
dugc cho 1a “than dugc” giup mat gan, giai doc gan
va dem lai nhiéu lgi ich khac cho sirc khoe. Téac dung
bao vé gan flavonoid va alkaloid 1a nhitng chat chong
oxy hoa co trong an xoa, da dugc chung minh 13 ¢6
thé bao v¢ gan. Nhung chat nay giup lam giam nong
dd cac doc t0 c6 hai cho gan, loi mat, chéng ung thu,
ha dudng huyét va giam can.

Do do, @& tai nay khéao sat hoat tinh chong OXy
hoa, gay doc té bao ung thu gan nguoi Hep-G2 in
vitro cua cac cao chiét phan doan tir an xoa nham
cung cap co s khoa hoc dé nghién ctru thanh phan
hoa hoc va lya chon bd phan dung phu hop cia dugce
liéu nay theo dinh hudng hoat tinh sinh hoc.

2. Vit liéu

2.1. Nguyén liéu thyc vt

An xoa thu hai tai Cam Lo tinh Quang Tri. Mau
dugc li€u dugc thu hai vao thang 5 va dinh danh béi
TS. V6 Van Chi xac dinh tén khoa hoc 1a (Helicteres
hirsuta Lour). Duoc liéu dugc dugc rura sach, phoi
kho, xay c& bot tho dé chiét xuat thu cao. Mau nghlen

cuu hién dang dugc luu gilr tai Vién Hoa hoc, Vién
Han 1am Khoa hoc va Cong ngh¢ Viét Nam.
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2.2. Thiét bi nghién ciru

Pho NMR dugc ghi bing may quang phd Bruker &
tan s6 500 MHz (IH-NMR) va250 MHz (13C-NMR)
sir dung TMS lam tham chiéu ndi bo. Phé HR-ESI-
MS thu dugc trén méay quang phd khoi Sciex X500R
QTOF. Sic ky cot dugc thuc hién trén silica gel 60
(0,063-0,2 mm), Sephadex LH-20 (25-100 pm) va
silica gel RP-18 (40-63 pm). Sic ky 16p mong dugc
thuc hién trén silica gel 60F254 (0,25 mm, Merck,
Darmstadt, Ptrc) va cac tam Rp-18. Cac vét trén cac
ban mong dugc quan sat dugi anh sang UV (254 nm
va 365 nm) va bang cach phun dung dich vanillin/
axit sunfuric va say nong trong 5 phut.

2.3. Héa chat

Céc dung moi n-hexan, cloroform, ethyl acetat,
ethanol 96%, methanol... dung loai AR mua ftur,
Trung Qudc. Méi truong EMEM (Eagle’s Minimum
Essential Medium), huyét thanh bao thai bé (FCS),
L-glutamin, penicilin-streptomycin, trypsin- EDTA,
dém phosphat (PBS) mua tir cong ty Gibco (Hoa
Ky); trypan blue, 3-(4,5- dimethylthiazol-2-yl)-2,5-
diphenyl tetrazolium bromid) (MTT) mua tur céng ty
Sigma- Aldrich (Hoa Ky); doxorubicin mua tir cong
ty Ebewe Pharma (Uc).

3. Phuong phap nghién ciru

Chlét xuét cao dugc li¢u: Dugc ligu duge chiét
xuét bang phuong phap chiét nong voi ethanol 96%
theo ty 1¢ 1 kg: 5 lit dung moi; thu hoi dung moi dudi
ap suat giam dé thu cao ethanol 96% toan phan. Hoa
cao toan phan ‘trong ethanol 25% theo ty 1€ 1: 5. Sau
do, 1ac phan b6 1ong - long véi cac dung moi n-hexan
3 lan) diclometan (SIan) ethyl acetat (3 lan), thu
dich va c6 giam ap thu lan luot cac cao phan doan

n-hexan, diclometan, ethylacetat cén nudc dé khao
sat hoat tinh chong oxy héa va doc té bao ung thu
gan nguoi HepG?2 in vitro.

Xac dinh hoat tinh chdng oxy hoa dya trén kha
niang biy cac gbc tu do tao boi DPPH [9 10]. bay la
phuong phép da dugc cong nhan dé xac dinh nhanh
hoat tinh chong oxy hoéa dua trén kha ning quét
cac goc tu do tao boi 1,1-diphenyl-2-picrylhydrazyl
(DPPH) (Brand- Wllllams et al. 1995, Shela et al.
2003, Kumar et al. 2013). Chét thur duorc hoa trong
dimethyl sulfoxide (DMSO 100%) va DPPH duoc
pha trong ethanol 96%. Su hap thu cua DPPH ¢
budc song A = 515 nm dugc xac dinh bang may
doc TECAN (Inﬁn1te® 200 PRO, Switzerland) sau
khi nhé DPPH vao dung dich mAu thir trén phién vi
luong 96 gleng Két qua cac thur nghi¢ém dugc thé
hién 1a gia tri trung binh cua it nhat 3 phép thir ldp
lai + d9 1éch chuan (p < 0,05).

Kha ning trung hoa cac gdc tu do (Scavenging
capacity, SC%).

Gi4 tri trung binh cia SC (%) & cac nong do mau
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dugc dua vao chuong trinh xir Iy s6 lidu Excel theo
cong thurc:

OD (mau thit) — OD (mAu tring)
0D (chirng am tinh)

SC%=[100— X100|+ o

Do léch tidu chudn o tinh theo cong thuc cua
Ducan nhu sau:

X x; —x)?

n—1

Gia tri SC50 ( pg/ml).

Mau (chat thir) duge pha loang thanh céc nong do
glam dan, lap lai 3 1dn & mdi nong dd. Hi¢u qua quét
goc tu do tao boi DPPH cua moi mau dugc tinh dya
trén % trung hoa goc tw do so véi mau tring (Blank)
va dbi chirng am. MAu c6 biéu hién hoat tinh chéng
oxy hoéa trén h¢ DPPH dugc thuc higén cac budc
tiep theo dé tim gia tri SC50 (png/ml). Gia tri SC50
la nong do cua chat thir ma tai do trung hoa dugc
50% cac gde tu do, duge xac dinh bang phan mém
TableCurve AISN Software (Jandel Scientific) qua
gi tri SC% va diy cac ndng do chat thir trong tng.

Thir nghiém hoat tinh khang VSVKD:

Hoat tinh khang vi sinh vat kiém dinh duoc tlen
hanh dé danh gia hoat tinh khang sinh cua cac mau
chiét duoc thuc hién trén phién vi luong 96 giéng
(96-well microtiter plate) theo phuong phap hién
dai cua Vander Bergher va Vlietlinck (1991) va
McKane & Kandel (1996).

Céc chung vi sinh vat kiém dinh:
- Vi khuén Gr (-): Escherichia coli (ATCC 25922)
Pseudomonas aeruginosa (ATCC 10145)

- Vi khuan Gr (+): Bacillus subtillis subsp.
spizizenii (ATCC 6633)

Staphylococcus aureus subsp. aureus (ATCC 25923)
- Nam soi: Aspergillus niger (ATCC 6275)
Fusarium oxysporum (ATCC 7601)

- N4m men: Candida albicans (ATCC 10231)
Saccharomyces cerevisiae (VTCC-Y—-62)
Chtng duong tinh:

- Streptomycin cho vi khuin Gr (+)

- Tetracyclin cho vi khuan Gr (-)

- Nystatin hodc Amphotericin B cho nim soi va
nam men.

Khéng sinh pha trong DMSO 100% vé&i nong do
thich hop.

Chting am tinh:

124

Vi sinh vat kiém dinh khong tron khang sinh va
chit thir.

- M6i truong duy tri va bao ton giéng Saboraud
Dextrose Broth (SDB- Sigma) cho nam men va
nam moc Trypcase Soya Broth (TSB-Sigma) cho
vi khuan.

- Moi tru’cmg thi nghiém: Eugon Broth (leco
My) cho vi khuan, Mycophil (Difco, My) cho nam.

Tién hanh thi nghiém

- Cac chung klem dinh dugc hoat hoa va pha
loding theo tiéu chuin McFarland 0,5 rdi tién hanh
thi nghiém.

- Cac phlen thi nghiém trong ta am 37°C/24 glor
cho vi khuan va 30°C/48 gio dbi voi ndm s¢i va nam
men.

- Tinh két qua

- Néng d¢ wc ché téi thiéu (MIC-Minimum
Inhibitory Concentration) cia mau:

- Cac mau dugc pha loang theo cac thang ndng
do thap dan, dé tinh nong do e ché t6i thleu (MIC)
1a ndng d6 ma & do vi sinh vat bi wc ché gan nhu
hoan toan.

Thir nghiém hoat tinh gdy doc té bao:

Theo phuong phap cua Skehan & cs. (1990) va
Likhiwitayawuid & cs. (1993) da duoc ap dung tai
Vién Nghién ctru Ung thu Quoc gia cia My (NCI)
va Truong Pai hoc Dugc, Dai hoc Tong hop Illinois,
Chicago, My.

Dong té bao (cell lines)

- Dong Hep-G2 (Human hepatocellular carcinoma
- Ung thu gan).

Mbi trwong va cac dung cu, héa chdt:

+ Moi truong DMEM (Dulbecco’s Modified
Eagle Medium) hoac MEME (Minimum Essential
Medium with Eagle’s salt) c6 b6 sung L-Glutamine,
Sodium pyruvate, NaHCO3, PSF (Penicillin -
Streptomycin sulfate - Fungizone); NAA (Non-

Essential Amino Acids); 10% BCS (Bovine Calf
Serum).

+ Tripsin-EDTA 0,05%; DMSO (Dimethyl
sulfoxide); TCA (Trichloro acetic acid); Tris Base;
PBS (Phosphate Buffered Saline); SRB (Sulfo
Rhodamine B); Acetic acid.

+ Céc dung cu dung 1 1an: Binh nudi cay té bao,
phién vi lugng 96 giéng, pipet Pasteur, dau tip cho
micropipette. ..

Chdt chudn chirng dwong tinh:

+ Dung chat chuan c6 kha ning diét t& bao:
Ellipticine pha trong DMSO.

Tinh két qua:
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+ Két qua duoc doc trén may Tecan Infinite F50
(Tecan, Thuy Sy) ¢ bude song 540 nm.

+ Gia tri CS (Cell Surv1va1) la kha nang song sot
ctia té bao o ndng do nao do cua cht thtr tinh theo
% so v&i d6i chimg. Dya trén két qua do duogc cua
chung OD (ngay 0) DMSO 10% va so sanh v6i g1a
tri OD khi trén mau dé tim gia tri CS (%) theo cong
thue:

0D (méu) — OD (ngay 0)

CS% =
’ = 5D (DMS0) — OD (ngay 0)

x 100

+ Gia tri CS% sau khi tinh theo cong thurc trén,
dyoc dua vao tinh toan Excel dé tim ra % trung binh
+ d6 léch tiéu chuan cua phép thir duoc lip lai 3
lan theo cong thirc ciia Ducan nhu sau: Dg [€ch ti€u
chuén ¢

o=@ -0"2)/(n-1)

+ Cac mau co biéu hién hoat tinh (CS < 50%) s€
dugc chon ra dé thir nghiém tiép dé tim gia trj ICso.

Gia tri ICso (50% Inhlbltory Concentratlon) la
nong do cua méu thir ma tai d6 e ché dugc 50%
s6 luong té bao nghién ctru. Cach tinh gia tri IC50:

Dung gia tri CS cua 10 thang nong d9, dua vao
chuong trinh Table curve theo thang gia tri logarit
cua duong cong phat trién t€ bao va nong do chat
thtr dé tinh gid tri IC50. Cong thirc:1/y = a + blnX

Trong d6 Y: ndng do chat thir; X: Gia tri CS (%).
4. Két qua
4.1. Chiét xuit cdc cao phén doan

Céc b phéan cta an xoa (Hehcteres hirsuta Lour)
(kho, 1,0 kg) dugc nghién va chiét ba 1in bing
ethanol-nuge (95 5, v/v) ¢ nhiét do phong Dung
dich chiét duoc c6 déac dudi ap sudt giam trong may
cd quay tai ap suit giam & 600C thu dugc 108,5g cao
an xoa, sau do6 duoc hoa tan lai trong nudc. Dung
dich dugc phan b lién tiép v6i n-hexan, diclometan
va etyl axetat, cdn nudc. Cac dung moi hu’u co dugc
loai bo dé tao ra cac cao chiét twong tng voi khoi
luong 12,2¢g, 39,12 g va 36,1 gva 5,4 g.

Bing 1. Hiéu sudt chiét ciia cac cao phdn doan phdn ciee tir an xoa Quang Tri

Khdi luong cao thu dugc tir 1.000 g dugc liéu Hiéu suit chiét (%)
An xoa Quang Tri An xoa Quang Tri
Cao n-hexan 112g 1,22
Cao diclometan 39,12 g 3,91
Cao ethyl acetat 36,1 ¢g 3,61
Cao nudc S54¢ -
DC1 10 mg -
DC2 8mg -
DC3 6mg -

Nhan xét: Ddi véi an xoa Quang Tri hiéu suét chiét cac cao phéan doan giam dén theo thir tu: Cao diclometan

> Cao ethyl acetat > cao n-hexan.

4.2. Phan logi cdc hop chit

Céan diclometan (DC 50g) dugc dua Ién cot sic
ky silica gel, rua gidi bang hé gradient CH2CI2—
MeOH-H20 (tur 5:1:0,1 dén 1:1:0,1, v/v) dé taora 9
phan doan (DCl -DC9). Phan doan 2 (38 mg), dugc
sac ky ¢t v6i h¢ dung moi HE:EA tang dan do phan
cuc. Ket qua o phan doan HE:EA 9:1 thu dugc 10
mg chét sach bot mau vang dam, kiém tra lai bang
TLC giai ly bang hé dung moi HE: EA 9:1, két qua
dugc mot vét tron mau tim khi hién vét bang thude
thtr vanilin trong MeOH va H2S04 10% (Rf= 0,26).
Hop chat nay duoc ky hi¢u 1a DCI.

Phan doan 8 (26 mg), dugc tiép tuc sic ky cot voi
hé dung méi HE:EA tang dan d6 phan cuc. Két qua
& phan doan HE:EA 2:1 thu dugc 8 mg chat sach két
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tinh dang b0t mau vang, kiém tra lai bang TLC hé
g1a1 ly EA:Me, 3:1, ket qua dugc mot vet tron mau
vang khi hién h1nh bang thudc thur vanilin [trong
MeOH va H2SOs 10% (Rf = 0,67). Hop chét nay
dugc ky higu 1a DC2.

Phan doan 6 (26,28 mg) dugc tinh che bang sic
ky cot v6i h¢ dung méi HE:EA tang dan do phan
cuc. Két qua o phan doan HE:EA 7:3 thu dugc 6 mg
chit sach mau vang tuoi, kiém tra lai bang TLC hé
giaily HE:EA 6:4 két qua dugc mot vét tron mau tim
khi hién hinh bang thudc thu vanilin trong MeOH
va H2S04 10% (Rf = 0,47). Hop chat nay duoc ky
hiéu la DC3.

Hop chat DC1: Bot mau vang dam.
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Hop chét 1 (Quercetin): Chat rin mau vang, d.n.c.
314-315°C; ESI-MS m/z 303 [M+H]+, cho biét DC1
ung voi cong thirc phan ti CisHioOx.

Phé UV cua DCI do trong MeOH cho Amax ¢
2554 va 371,9 nm. Day chinh la dang phd UV dién
hinh cua phan nhom flavon/flavon.

Ph6 BC-NMR ciia DC1 ¢6 15 tin hiéu Carbon,
c6 6Cmax 175,8 < 180 ppm nén dinh huéng day la
mot flavonol aglycon don gidn. Nhéan thiy, co tat ca
8 C-I1V trong vung trudong thap 135 - 175 ppm; loai
trir vi tri C2, C4, C9; hop chat DCI1 ¢6 5 nhom thé
oxy cu thé 1a 5 nhém -OH. Trong do, c6 mot nhom
tai vi tri C3.

Phé *C ¢6 tin higu 8C 93,3 ppm va 5C 98,1 ppm
lan Iuot 14 tin hi¢u cua C8 va C6. Do do, C8 va C6
chua bi thé. Pho 1H cho 1 tin hiéu cta OH phenol
¢6 do dich chuyén 1a 12,95 ppm dac trung cho 5-OH.
Ngoai ra, quan sat thy ¢0 2 tin hi¢u H 1a 6H 6,40 d
(2Hz)va6,18d (2 Hz) két hop voi phan tich dir li€u
HMBC, xac dinh ¢6 2 nhom -OH tai vi tri C5 va C7
ctia vong A. Phd 1H con cho thdy, bé tin hi¢u 6H
7,67 d (2 Hz); 7,53 dd (8,2 Hz); 6,88 d (8 Hz); két hop
v6i phan tich dir liéu HMBC; xac dinh 2 nhom —OH
con lai tai vi tri C3’ va C4’.

'H-NMR (500 MHz, CDCI3—) & (ppm): 10.25
(1H; s, 5-OH), 8.02 (1H; d; J=2.5 Hz, H-2"), 7.56
(1H; dd; J=8.5 2.0 Hz, H-6"), 6.89 (1H; d; J=8.5 Hz,
H-5), 6,19 (1H, d, J = 2.0 Hz, H-8); 6,18 (1H, d, J =
2.0 Hz, H-6);

BC-NMR (125 MHz, CDCI3~) & (ppm): 179.0
(C-4), 168.6 (C-7), 160.8 (C-5), 160.0 (C-4°), 156.8
(C-9), 146.7 (C-2),), 135.8 (C-3), 131.9 (C-2%), 131.8
(C-6"), 121.9(C-1"), 116.1 (C-5’), 115.8 (C-3"), 103.0
(C-10), 98.4 (C-6), 95.2 (C-B).

Hinh 1. Cau triic ciia hop chdt DCI (quercetin)
OH

HO. (0]
OH

OH
OH 0]

Hop chét 2: (apigenin)

Phé 'H-NMR (500 MHz, CDCI3-) & (ppm): 12,91
(1H, s, 5-OH), 7,93 (2H, d, ] = 9,0 Hz, H-2’, H-6"),
6,94 (2H, d, ] = 8,5 Hz, H-3", H-5"), 6,75 (1H, s, H-3),
6,45 (1H, s, H-8), 6,16 (1H, s, H-6).

Phdé BC-NMR (125 MHz, CDCI3)
& (ppm): 181,6 (C-4), 164,8 (C-7), 163,5 (C-2),
161,5(C-4),161,3(C-5),157,4(C-9),128,5(C-2’,C-6"),
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1214 (C-I), 1159 (C3, C-5) 103,5 (C-10),
102,3 (C- 3), 99,1 (C-6), 93,9 (C-8).

Phé6 hong ngoai (IR), (KBr, vmax cm™) tin hiéu
0 3417,86 cm™ la dao dong dic trung cua lién két
O-H, tin hi¢u ¢ 1655,28 cm™ 1a dao dong cia C=0,
tin hi¢u 1608,64 cm™ la dao dong cua C=C, tin hi¢u
1240,61 cm™ va 1174,05 la dao ddng lién két C-O.

Ph$ 'H-NMR (500MHz, CDCI3) § (ppm): Xuét
hién 5 tin hi€u proton methine mang ndi d6i gom 3
tin hiéu miii don va 2 tin hi¢u cta 2 cdp proton tuong
duong oH 7,93 ppm (2H, d, 9,0 Hz) va 6H 6,94 ppm
(2H, d, 8,5 Hz), chirng t6 4 proton néy thude cfmg
mot vong thom phu hgp véi dac di€ém cua flavone co
vong B dbi xung Ngoai ra, con co 1 tin hi¢u proton
dac trung cua nhom hydroxyl kiém nbi & ving tir
truong thap 8H 12,91 ppm.

Ph6 PC-NMR (125MHz, CDCI3—) & (ppm):
Két hop v6i phd DEPT cho thiy, hop chit HDO8
¢6 15 carbon dic trung cta khung flavone, gom
1 carbon carbonyl 6C 181,6; 5 carbon bac 4 mang
ndi doéi va oxygen (6C 157,4-164,8 ppm) tuong
ung voi 1 carbon mang nhom hydroxyl kiém noi,
2 carbon mang nhom hydroxyl & vi tri khac vi cac
carbon nay nam ¢ vung tur truong thap va khong
xudt hién proton ctia nhom thé khac trén phd proton
va 2 carbon k& oxygen ciia khung flavone, 2 carbon
bac 4 vong thom khong mang oxygen (6C 103,50
va 121,4 ppm) va 7 carbon methine (6C 93,9- 115 9
va 128,5 ppm) tuong {rng v6i 7 proton methine trén
phd 1H—NMR

Tir cac két qua phan tich trén va so sanh voi cong
bd cua Dong Gu Lee et al., 2012 cho phép két ludn
hop chat DC2 1a apigenin (Hlnh 2).

Hinh 2. Céu triic ciia hop chat DC2 (apigenin)

OH

HO o}

OH o]
Hop chét 3: Bot mau vang

"H NMR (500 MHz, CDCI3) § (ppm): 8.08 (2H,
d,7=9.0 Hz, H-2' and H-6), 6.90 (2H, d, I = 9.0 Hz,
H-3' and H-5'), 6.33 (1H, d, J = 1.8 Hz, H-8), 6.16
(1H, d, ] = 1.8 Hz, H-6).

13C NMR (125 MHz, CDCI3) & (ppm): 179.1 (C-
4), 168.8 (C-7), 162.8 (C-5), 161.5 (C-4"), 159.1 (C-
2), 158.8 (C-9), 135.5 (C-3), 132.3 (C-2’ and C-6'),
122.8 (C-1'), 116.2 (C-3' and C-5'), 102.9 (C-10),
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100.9 (C-6), 95.3 (C-8),

Ph6 MS: phé MS- cua DC3 cho manh m/z [M—
H]- 285, cho biét DC3 c6 M = 286 {ing v&i cong
thire phén tu CisHioOe.

Ph6é UV ciia DC3 do trong MeOH cho Amax¢
264.,9 va 367,1 nm. Day chinh 1a dang ph6 UV dién
hinh ctua phan nhém flavon/flavonol.

Phé NMR ctia DC3 ¢6 15 tin hiéu Carbon, cé
dCmax 175,8 < 180 ppm nén dinh hudng day la mot
flavonol aglycon don gian. Nhan thdy co tat ca 7
C-IV trong vung trudng thap 135175 ppm; loai trir
vi tri C2, C4, C9; suy ra, CO2 c6 4 nhom thé oxy cu
thé 12 4 nhom OH Trong d6, co6 1 nhom tai vi tri C3.
Ngoal ra, tai vung 6C 100-135 ppm, ¢6 2 tin hi¢u C
doi xung, khoang cach giira 2 tin hi¢u dbi xtng nay
1a 14,06 ppm, nén c6 thé két luan c¢6 1 nhém —OH
tai vi tri C4’.

Phé *C c6 tin hiéu 8C 93,4 ppm va 5C 98,1 ppm
lan luot 14 tin hi¢u cua C8 va C6. Do do, C8 va C6
chua bj thé. Pho 1H cho 1 tin hi¢u ctia -OH phenol
¢6 do dich chuyén 1a 12,47 ppm dic trung cho 5-OH.
Ngoai ra, quan sat thiy c6 2 tin hi¢u H 1a 6H 6,43 d
(2 Hz),1H va 6,19 d (2 Hz),1H két hop véi phan tich
dir ligu HMBC xac dinh ¢6 2 nhom —OH tai vi tri
C5 va C7 clia vong A. Ph6 1H con cho thay, bo tin
hiéu 6H 8,04 d (9 Hz),2H; 6,92 d (9 Hz),2H; két hop
Vi phan tlch dir ligu HMBC x4c dinh c6 2 C doi
xing & vi tri 1an luot 1a C2°, C6’ va C3’, C5".

Nhu vay, so bd két luan DC3 1a mot flavonol gém

15C, ¢6 4 nhém OH ¢ 4 vi tri C3, C5, C7, va C4’.
Tu két qua nély va két qua MS, dinh huéng déy la
kaempferol va tlen hanh so phé. Cac di liéu cua hop
chat DC3 cho thiy day 1a kaempferol.

Hinh 3. Cdu triic ciia hop chdt DC3 (kaempferol)

OH

HO e}

OH

OH (0]

4.3. Hoat tinh chtfng oxy hoa in vitro Phuwong
phdap DPPH

Cac phan doan cao cloroform, cao ethyl acetat,
cao n- hexan, cao nudc va hai hop chit trén dugc
danh gia hoat tinh chong oxy héa thong qua kha
ning bay gdc tu do DPPH va gia tri SC50 (ug/mL)
duoc tinh toan bang phan mém TableCurve AISN
(Jandel Scientific, USA). Két qua cho thay, ca ba hop
chat déu thé hién hoat tinh chong oxy hoa in vitro
trung binh voi gia tri SC50 1an luot 13 63,42 pg/mL,
68,85 pg/mL, 78,45ug/mL, 242,56 va 261,34 ug/
mL. Phuong trinh hoi quy bleu dlen mdi lién quan
glua ndng d6 va hoat tinh chéng oxy héa in vitro ciia
mau thtr cung gia tri EC50 dugc trinh bay ¢ Bang 2

Bing 2. Hoat tinh chong oxy héa in vitro ciia mau thit xdc dinh bang phicong phap DPPH

T Ky higu méu * Néng dp diu | Scavenging SC50 Két qua
clia mau capacity (ug/mL)
(ug/mL) (5C, %)
Dbi ching (+) 50 80,16 +0,21 15,78 Duong tinh
Dbi chiig (-) - 0 - Am tinh
1 An Xoa 400 62,20 + 0,36 242,56 Duong tinh
2 An xo0a - n-Hexane 400 21,38+0,17 - Am tinh
3 An Xoa - EtOAc 400 74,11 £0,27 78,45 Duong tinh
4 An xoa - Chloroform 400 64,42 +0,18 261,34 Duong tinh
5 DCEI 256 52,43+ 0,31 - Duong tinh
6 DCE2 256 45,26 £0,36 63,42 Duong tinh
7 DCE3 256 52,43 +0,31 68,85 Duong tinh

* Pdi chimg (-): DPPH/EtOH + DMSO. Dbi chimg (+): DPPH/EtOH + axit ascorbic.

Phuong phap thu:

Dm véi thir nghlem khang vi sinh vat k1em dinh, trén tam loai vi khuan va nam mdc, tit ca cac hop chit déu
thé hién hoat tinh trc ché sinh truong d6i voi nAm méc A. niger voi gia tri nong d6 trc ché tdi thiéu (MIC)

l1a 400 ug/mL (Bang 3).
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Bdng 3. Thur hoat tinh tinh khang vi sinh vat kiém dinh

TT| Ky higu | Nong Néng dp e ché toi thiéu (MIC, ug/mL) Nhin
madu do xét
diu
Cﬁfl Vi khuin Gr(-) Vi khuin Gr(+) N4am méc Nim men
mau
(nug/
mlL)
1| Anxoa- | 400 | () @) ©) ©) ©) ©) ©) ©) Am
n-Hexane tinh
2 | AnXoa- | 400 | () @) ©) ©) ) ©) ©) ©) Am
EtOAc tinh
3| Anxoa— [ 400 | () ) ) ) ) ) ) ) Am
CHCI3 tinh
4| AnXoa | 400 | (- ) ) ) ) ©) ) ) Am
tinh
5 DC1 400 | ) ) ) ) ) ) ) Am
tinh
6 DC2 200 | (9 ) ) ) ) ) ) ) Am
tinh
7 DC3 200 | ) ) ) ) ) ) ) ) Am
tinh

Két luan: Cac mau thir khong biéu hién kha nang rc ché VSV kiém dinh tai néng do thtr nghiém.

4.4. Hoat tinh djc té bao ung thu gan nguwoi Hep-G?2

Bing 4. Hoat tinh déc té bao gan HepG2 ciia cdc cao phin doan ciia an xoa Quang Tri, Gid tri CS, IC50

T KH méiu Nong dj dau | Gid tri CS (%) Gid tri 1C50 (ug/mL)
(ug/mlL) Dong té bao Dong té bao
Hep-G2 Hep-G2
DMSO - 100 -
Dbi ching (+) 5 1,12+0,18 0,33
1 An xo0a - n-Hexane 20 90,13 £ 0,96 -
2 An Xoa - EtOAc 20 99,71 £ 0,50 -
3 An xoa— CHCI3 20 16,49 + 1,15 13,22
4 An Xoa 20 99,25+ 0,63 -
5 DC1 20 6,79 +£0,2 9,89
6 DC2 20 66,58 £7,3 17,8
7 DC3 20 21,3+0,82 5.66

5. Ban luan

Két qua khao sat hoat tinh chdng oxy héa in vitro
bang phuong phap bat giit gc tyr do DPPH tir an xoa
thé hién hoat tinh chong oxy hoa in vitro trung binh
voi gia tri SC50 1an luot 14 63,42 pug/mL, 68, 85 ug/
mL, 78,45ug/mL, 242,56 va 261,34 ug/mL. Két qua
13 co s¢ dé phat trién nghlen curu hoa thuc vat an xoa
theo dinh huorng tac dung chong oxy hoa. Hoat tinh
nay phu hop véi tac dung chéng oxy hoa, bao vé gan
clia cao chiét tir an xoa. Phuong trinh h01 quy biéu
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dién mbi lién quan gitra ndng d6 va hoat tinh chdng
oxy héa in vitro cia mau thir cung gia tri EC50.

V& hoat tinh dgc té bao in vitro, két qua cho thiy,
cac cao phan doan an xoa— CHCls, DC1, DC2, DC3
thé hién hoat tinh doc té bao HepG2.

Két qua thu dugc tir dé tai goi y mdi quan hé gitra
hoat tinh chdng oxy hoa in vitro v6i hoat tinh doc t€
bao ung thu gan HepGZ Hoat tinh chong oxy hoa
cang manh thi kha nang trc ché su tang truong cua
t€ bao ung thu cang tot. Nhing két qua thu duoc
1a tién dé dé tién hanh cac nghién ctru sau hon vé
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thanh phan héa hoc theo dinh huong tac dung chong
oxy hoa, doc té bao ung thu gan cua an xoa va dinh
hudng st dung bo phan dung thich hgp trong nghién
clru, phat trién san pham rng dung phong va diéu
tri bénh.

6. Két luan

Tu cay an xoa (Helicteres hirsuta Lour.) thu tai
huyén Cam Lo, tinh Quéang Trj, Viét Nam, an xoa
— CHCIs va ba hop chét da blet Quercetin (DC1),
aplgemn (DC2), kaempferol (DC3) da dugc phan
1ap va xac dinh cau tric. Cac phan doaon cin chiét

va hai hop chat déu thé hién hoat tinh chdng oxy hoa
bang phu’orng phap bay goe tu do DPPH. Ngoai ra,
tat ca cac phan doan va hai hop chit déu thé hlen
kha ning tc ché loai nAm A. niger vé6i gid trji MIC
200 pg/mL.

Loi cam on: Cong trinh dugc thuc hign dudi su
tai trg cua du an: “Ung dung cong ngh¢ san xudt
thuc pham bao vé sirc khoe ho trg gan tir an xoa, ca
gal leo, linh chi, xa den”. Ma s6: So: 01/2023/DTCT
ngay 29/12/2023. Sé& Khoa hoc va Cong nghé tinh
Quang Tri.

Tai liéu tham khdo

Antioxidant Activity (1995). Lebensm.-Wiss. u.-
Technol., 28: 25-30.

Kumar, G.P, Navyaa, K. Ramya, EM,
Venkataramana, M., Anand, T. Anilakumar,
K.R.(2013), DNA damage protecting and free
radical scavenging properties of Terminalia
arjuna bark in PC-12 cells and plasmid DNA.
Free Rad. Antioxid. 3. 35-39.

Shela G., Olga, M. B., Elena, K., Antonin, L., Milan,
C., Nuria, G. M., Ratiporn, H., Yong- Seo, P,
Soon-Teck, J., and Simon, T.2003), Bioactive
compounds and antioxidant potential in fresh
and dried Jaffa sweeties, a new kind of citrus
fruit J. Nutri. Biolchem., 14, 154- 159.

VLIETINCK, A.J.(1998), Screening methods for
detection and evaluation of biological activities
of plant preparation, Bioassay Methods in
Natural Product reseach and Drug development,
Kluwer acadamic publishers, USA.

VANDEN BERGHER, D.A. and VLIETINCK
(1991), Screening methods for Antibacterial and
Ativiral Agent from Higher Plants, Methods in
Plant biochemistry. Academic Press., USA, V.6.

MCKANE, L.& KANDEL J. (1996), Microbiology,
McGraw-Hill, INC..

Volume 1, Issue 2

Likhitayawuid K., Angerhofer C.K.(1993), Cytotoxic
and antimalarial bisbenzylisoquinoline alkaloids
from Sephania evecta, Jounal of Natural Products
56 (1) pp. 30-38.

Skehan P., Storeng R., Scudiero D., Monks A.,
McMahon J., Vistica D., Warren J.T., Bokesch H.,
Kenney S., Boyd M.R. (1991), New colorimetric
cytotoxicity assay for anticancer agents. Eur J
Cancer 27:1162—1168.

Duyén, N.H. va Phuée, L.T. (2016) Khao sat thanh
phan héa hoc va hoat tinh gdy doc té bao Hep-G2
cua cdy An Xoa (Helicteres hirsuta L.). Tap chi
Khoa hoc Truong Pai hoc Can Tho. 47a: 93-97.

Tirtha Ghosh, Tapan Kumar Maity, Jagadish
Singh (201), Evaluation of antitumor activity of
stigmasterol, a constituent isolated fromBacopa
monnieri Linn aerial parts against Ehrlich
Ascites Carcinoma in mice. Oriental Pharmacy
and Experimental Medicine. 11:41-49

Chi, VV,, (2004), Tur dién thue vit thong dung, Tap
1l Nha xuat ban Khoa hoc va Ky thuat, Ha Noi,
trang 1350.

Venkata Sai Prakash Chaturvedula, Indra
Prakash, (2012), Isolation of Stigmasterol and
p-Sitosterol from the dichloromethane extract

of Rubus suavissimus. International Current
Pharmaceutical Journal. 1(9): 239-242.



KHOA HOC SUC KHOE

KHAO SAT HOAT TiNH CHONG OXY HOA VA PQC TE BAO
UNG THU GAN NGUOI HepG2
IN VITRO CUA CAC PHAN POAN AN XOA

Chu Quang Truyén** Tran Ngoc Tuéne
Tran Vin Thanh® Ha Manh Cuong"
Lé hong Manh® Pang Ngoc Phugng!
Nguyén Thi Thuy Trang® Mai Dirc Thing!

D6 Cong Tuin Nghia Cam Thj Inh**

Nguyén nhat’

ade i Vién Hoa hoc - Vién Han 1am Khoa hoc va  ¢Email: clehongmanh@gmail.com

Cong ngh¢ Vict Nam (VAST) 4Email: thuytrang600977@gmail.com

* Khoa Dugc, Dai hoc Trung Vuong ¢Email: docongtuannghia@gmai.com

¢ Vién Vat ly - Vién Han lam Khoa hoc va Cong
ngh¢ Viét Nam (VAST)

2S¢ Khoa hoc va Coéng nghé tinh Quang Tri

"Email: nguyennhatk45@gmail.com
¢Email: tranngoctuanbkdn@gmail.com

_ . : "Email: h h il.
hiBénh vién Y hoc c6 truyén Trung wong mail: hacuongyhn@gmail.com

kVién Hoa hoc - VAST; Hoc vién Khoa hoc va Cong nghé
*Email: quangtruyen69@gmail.com
®Email: thanhtv63@gmail.com

{Email: phuongdn986@gmail.com
JEmail: bsmaiducthang@gmail.com

Email: camthiinh@gmail.com

Ngay nhan bai: 28/5/2025; Ngay phan bién: 05/6/2025; Ngay tac gia stra: 15/6/2025; Ngay duyét dang:
22/6/2025; Ngay phat hanh: 30/6/2025.

DOI:
https://doi.org/10.64223/tvj.p2025.v1.i2.a27

ORCID iD:
https://orcid.org/0009-0009-2715-2307

Tém tit:
ay an xoa co tén khoa hoc 1a helicteres hirsuta Lour 1a mot loai cay thudc chi Helicteres trong ho
Parasolaceae. Theo y hoc dan gian, cdy an xoa con co thé g0i vOi cai tén khdc la cay do 1ong, thau
kén 16ng,... Cay phan bé & Nam Trung Qudc va nhiéu nudc Nam A nhu An D9, Campuchia, Thai Lan, Viét
Nam, Malaixia, Philippin.

O Viét Nam, loai cdy nay thudng gip & cic d01 cay bui, rung thua, ven rimg, tir béc vao nam, nhung
phan b nhiéu nhat ¢ Binh Phudc va ¢ céc tinh mién nai phia Bic. Cay an xoa hd trg diéu trj bénh gan nho
vao hé hoat chat sinh hoc phong phu c6 tac dung bao vé, phuc hoi va ting cudng chirc ning gan. Cay an
xo0a chira cac flavonoid va alkaloid c6 kha nang chdng viém, chdng oxy héa manh, gitip giam ton thuong té
bao gan do viém gan B, C hoac do doc td tir rugu bia. Co kha nang uc ché su nhan 1én cua virus viém gan
B, tai tao té bao gan.

Chiét xuét tir than va ré cay an xoa c6 kha ning trc ché té bao ung thu gan HepG2, 1am cham sy phat trién
va di can cua khéi u. Mot sb hoat chit nhu lupeol, betulinic acid va rutin ¢6 tac dung gay doc chon loc 1€n
té bao ung thu, thanh loc doc tb trong gan. Cac flavonoid, Alkaloid, Tiliroside, Lupeol va Betulinic acid...
duogc chiét sut tir cay an xoa hd trg mot s bénh nhu gan, chdng oxy hoa, giam men gan, cai thién chic
ning gan, khang viém, khang khuan va trc ché sy phat trién cua té bao ung thu gan, lam giam cholesterol

Theo kinh nghiém dén gian ré va 14 dugc sir dung lam thudc. R& chira ly, sdi1, cam mao, dai dét va lam
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thudc tiéu doc. La ding ngoai chita myn nhot, sung 15 (V5 Van Chi, 2004). Theo mét nghién ctru ¢ Indo-
nesia (Chin YW et al., 2006) thi cay An Xoa c6 kha ning chdng lai cac té bao ung thu, nhat 1 ung thu gan.
O Viét Nam hién c6 rat it cong trinh nghién ciru vé thanh phan hoa hoc va tac dung sinh hoc cuia loai nay.
Muc tiéu nghién ctru 1a phan 1ap mot s6 hop chat theo hudng tac dung chéng oxy hoa bang phuong phap
DPPH, Xac dinh hoat tinh khang VSVKD, Thir nghiém hoat tinh gay doc té bao.

Bot kho cuia ciy An xoa ngdm chiét trong ethanol. Sau do, loc va ¢6 quay thu hdi ethanol thu dugc cao
ethanol. Cao ethanol dugc chiét 1an lugt v6i cac dung méi n-hexan, diclometan, etyl axetat, butanol dugc
bbn cao phén doan tuong tng 1a cao HE, cao DC, cao EA va cao BuOH. Tur cao ethyl acetat da phan 1ap, xac
dinh c4u trac 3 hop chit: (Quercetin, apigenin, kaempferol). Két qua nghién ciru trén da bd sung thém thong
tin, gop phdn nang cao gia tri st dung va dinh hudng cho cac nghién ctru tiép theo trén loai nay & Viét Nam.

Tir khéa: Cdy an xoa, hoat tinh chong oxy héa, hoat tinh dc té bao, té bao HepG2.
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