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TOM TAT

Dt vin dé: Quercetin la hoat chat flavonoid, ¢é tinh chong oxi héa manh, dwoc chirng minh
¢6 kha néng bao vé té bao than kinh trong mét sé bénh Iy. Tuy nhién, co ché tdc dung ciia Quercetin
doi vi té bao SH-SYSY con chwea dwoc lam sdng t6. Muc tiéu nghién civu: Danh gid tic dung bdo
Vvé ctia Quercetin doi voi té bao than kinh SH-SY5Y trong ton thuwong thiéu oxi-tdi cung cdp oxi. Déi
twong va phwong phdp nghién civu: Ti nudi thiéu oxi dwoc sir dung dé tao diéu kién thiéu oxi. Té
bao SH-SY5Y dwege nudi trong diéu kién thuong (doi chirng) va diéu kién thiéu oxi-tdi cung cdp oxi
6 hodc khong c6 Quercetin. Kha nang song, ham luong goc oxi phan iing, thanh phan cardiolipin
mang trong ti thé, lwong protein BDNF ngoai bao ciia té bao SH-SY5Y & cdc nhém mau thi nghiém
dwge phan tich lan lwot bang kit CCK-8, CM-H:DCFDA, NAO, Human BDNF Elisa. Két qua:
Quercetin (10+80 uM) lam tang dang ké ti 1¢ song ciia té bao SH-SY5Y trong diéu kién bénh 1y. Pdc
biét, Quercetin o nong do 10 va 20 uM thé hién kha néing bao vé ti thé té bao thong qua irc ché san
sinh goc oxi phan wng, bdo ton lwong cardiolipin va lwong protein BDNF. Két ludn: Két qua thu
dwoe la dan liéu buée dau ve tac dyng cua Quercetin trong viéc bao vé té bao than kinh SH-SY5Y
hwéng dich ti thé chong lai ton thirong thiéu oxi-tdi cung cap oxi.

Tir khéa: Té bao SH-SY5Y, thiéu oxi-tdi cung cdp oxi, quercetin.

ABSTRACT

THE PROTECTIVE EFFECT OF QUERCETIN ON SH-SYSY CELLS IN
HYPOXIA-REOXYGENATION INJURY

Ngo Thi Hai Yen', Tran Duc Khanh', Pham Thi Bich’, Bui Thi Huong?, Vu Thi Thu'"
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2. Joint Vietnam-Russia Tropical Science and Technology Research Center

Background: Quercetin is a flavonoid with strong antioxidant properties and has been

shown to protect nerve cells in some diseases. However, the mechanism of action of Quercetin on
SH-SY5Y cells has not been elucidated. Objectives: 1o evaluate the protective effect of Quercetin on
SH-SY5Y nerve cells in hypoxia-reoxygenation injury. Materials and methods: A hypoxia incubator
was used to create a hypoxia condition. SH-SY5Y cells were cultured under normal conditions
(control) and hypoxia-reoxygenation conditions. The viability, reactive oxygen species,
mitochondrial inner membrane cardiolipin, and extracellular BDNF protein content of SH-SY5Y
cells in the experimental groups were analyzed using CCK-8, CM-HDCFDA, NAO, Human BDNF
Elisa kits, respectively. Results: Quercetin supplementation (1080 uM) significantly increased the
survival rate of SH-SYSY cells under pathological conditions. In particulay, Quercetin at
concentrations of 10 and 20 uM showed the ability to protect cell mitochondria by inhibiting the
production of reactive oxygen species, preserving cardiolipin and BDNF protein levels.
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Conclusions: The results obtained provide initial evidence for the effect of Quercetin in protecting
mitochondria-targeted SH-SY5Y neurons against hypoxia-reoxygenation injury.
Keywords: SH-SY5Y cells, hypoxia-reoxygenation, quercetin.

I. PAT VAN PE

Dot quy 12 nguyén nhan hang dau gy tir vong va tan tat trén toan thé gidi. Trong do,
hon 80% céc con dot quy 1a do thiéu mau cuc bd nio. Béi véi bénh 1y nay, viéc can thi€p
tai thong dong mau sém c6 thé mang lai nhidu co hdi sdng cho ngudi bénh. Tuy nhién, viéc
tai twdi mau téi nhitng ving mé bi thiéu mau trude d6 c6 thé 1am tram trong hon cac t6n
thuong ddi véi ndo, 1am giam hiéu qua ctru chita ngudi bénh [1]. Cac ton thuong nay duoc
goi 1a ton thwong thiéu mau-tdi tudi mau hay t6n thuong thiéu oxi-tai cung cdp oxi
(Hypoxia-Reoxygenation, HR) do tinh quyét dinh cta sy thay d6i ndng do oxi trong sinh 1y
bénh. Mac du dé co nhiéu tién b trong viéc hiéu cac co ché sinh bénh 1y, tuy nhién dén thoi
diém hién tai van chua c6 phuong phap diéu tri ndo diéu tri hiéu qua. Do d6, song song voi
can thiép 1am sang, hudng nghién ctru hoat chat hay thudc v6i hidu qua tét hon cho diéu tri
ludn dugc quan tam.

Ti thé, nha may san sinh niang luong cua té bao, dong vai trd quan trong trong sinh ly
ton thuong HR n&o. Ti thé khong chi 14 co quan tao ra goc oxi phan ung (ROS) ma con lam
trung gian cho cac qué trinh bénh Iy khac nhu apoptosis va hoai tir [2]. Su réi loan chirc ning
bao quan nay 1a nguyén nhan cha yéu gy ton thuong va chét té bao. Do vay, viéc danh gia tac
dung cua hoat chat hudng dich ti thé duogc coi 1a lra chon téi vu nham giam thiéu ton thuong
HR mé than kinh. Thuc té cho thay, dong té bao SH-SY5Y ¢6 ngudn gdc tir u nguyén bao than
kinh nguoi voi kiéu hinh tuong tu té bao than kinh, va dic diém dién sinh 1y va hoa hoc dic
trung nén thudng duoc sir dung trong cac nghién ctru danh gia anh huong ciia cac doc 6, sang
loc chét tiém ning trong diéu ché thude [3]. M6 hinh HR sir dung té bao SH-SY5Y cho phép
phan tich chi tiét vé co ché ton thuong té bao va duoc str dung phd bién dé nghién ctru bénh ton
thuwong than kinh, qua d6 sang loc dugc mét luong 10n cac cao, hop chat ¢ giai doan dau cua
qua trinh nghién ctu.

Quercetin (Quer) 1a hoat chat chéng oxi héa thuéc nhém flavonoid, cé kha ning bao
vé té bao khoi ton thuong giy bdi stress oxi hoa thong qua viéc loai bo ROS, e ché qua
trinh peroxy hoa lipid [4]. Nghién ctru cho thdy Quer gitip bao vé t& bao SH-SY5Y trong
nhiéu m6 hinh bénh 1y than kinh [5], [3]. Tuy nhién co ché tic dong cta hop chit nay ddi
véi té bao than kinh SH-SY5Y trong diéu kién HR van con chua duge 1am sang td. Do vay,
nghién ctru dugc thyc hién nham danh gia kha nang bao v€ cua Quer ddi voi té bao SH-
SYS5Y trong ton thuong gay boi HR.

II. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Pdi twong nghién ciru

Té bao SH-SY5Y (ATCC, M¥) duoc Trung tAm nghién ctru va chuyén hoa tim mach
(CMDC) truong dai hoc Inje, Han Quéc ting; Quercetin (95%) duoc cung cap boi Vién
dugc liéu Viét Nam. Nghién ctru dugc thuc hién tai Trung tdm Khoa hoc su song, Khoa
Sinh hoc, Truong Pai hoc Khoa hoc Ty nhién - PHQG Ha Ndi.

2.2. Phuong phap nghién ciru
- Héa chét va thiét bi: Moi truong Dulbecco’s Modified Eagle Medium (DMEM,

Gibco, M¥); photphate buffered saline (PBS, Gibco, M¥); huyét thanh phdi bé (fetal bovine
serum, FBS, Gibco, M¥); penicillin-streptomycin (PS, Gibco, My); dimethyl sulfoxide
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(DMSO, Sigma, My); Cell Counting Kit-8 (CCK-8, Dojindo, Nhat Ban); 10-N-nonyl
acridine orange (NAO, Invitrogen, M¥); 2',7"-Dichlorodihydrofluorescein-diacetate (CM-
H.DCFDA, Invitrogen, My); Kit BDNF Human Elisa (Thermo, M¥); ti 4&m CO»; tii thiéu
oxi (H35, don whitley scientific, Anh); may doc dia 96 giéng (Tristar-2, Berthold, M¥) va
cac thiét bi vat tu tiéu hao khac.

- Nudi té bao SH-SY5Y: Té bao than kinh SH-SY5Y dugc nudi trong méi truong
DMEM c6 bd sung 10% FBS va 1% PS ¢ 37°C va 5% CO,. Moi truong nudi duge thay sau
2-3 ngay va té bao dugc ciy chuyén khi mat do dat 80-90% bé mit dia nudi.

- Gay md hinh thiéu oxi-tai cung cp oxi va thir tic dung ciia Quer: Té bao SH-
SY5Y duogc nudi trong dia 96 giéng voi mat do 10* té bao/giéng (DMEM, 37°C, 5% CO»).
Sau 24 gid nudi, té bao SH-SYSY dugc chia thanh nhém ddi chimg va nhom thi nghiém:
(1) Nhom dbi ching (BC): Té bao tiép tuc dugc nudi trong diéu kién binh thuong; (2) Nhom
thir nghiém HR: Té bao duoc nudi & 1% 02, 5% CO2, 94% N2 (de mo phong diéu kién thiéu
oxi) trong khoang thoi gian 6 gio. Sau d6, cac mau té bao tiép tuc duoc nudi thém 24 gio
trong cac moi trudng méi (md phong giai doan tai cung cap oxi), cu thé: Nhém DMSO (hay
HR+DMSO): méi trudng giai doan tai cung cap oxi chira DMSO 0,1%, Nhém Quer (hay
HR+DMSO+Quer): méi truong giai doan tai cung cip oxi chira Quer (¢ dai ndng do 10+80
uM). Céc chi s6 duge danh gia bang cac kit twong tng.

- X4c dinh kha ning song ciia té bao: Kit CCK-8 duoc st dung dé danh gia kha
nang séng cua té bao. Cac budc tién hanh theo hudng dan cia nha san xuat. Mat dé quang
(OD) duoc do & budc séng 450 nm. Két qua tinh duoc biéu thi bang ti 1& (%) so véi ddi
chang. Mai thi nghiém duoc I3p lai 3 lan.

- X4c dinh ham lwgng Cardiolipin mang ti thé va lwgng gdc oxi phan wng: Thanh
phan cardiolipin mang trong ti thé va luong gdc oxi phan tmg (ROS) duoc do gian tiép bang
kit huynh quang NAO va CM-H,DCFDA theo hudng dan cia nha san xuat. Sau budc gay
md hinh HR va thir tac dung cua Quer, té bao duoc nhuéom NAO (0,2 uM, ex/em: 495/516
nm) hoac CM-H.DCFDA (10 uM, ex/em: 490/519 nm) trong 30 phut ¢ nhiét d6 phong va
duoc rira 2-3 1an bang PBS. Mat d6 huynh quang duoc ghi lai bang may do huynh quang
dia 96 giéng. M&i thi nghiém duoc lap lai 3 lan.

- Xac dinh ham lwong yéu t6 dinh duéng than kinh BDNF: Nong d6 cia yéu t6
dinh dudng than kinh BDNF duogc xac dinh béng kit Human BDNF Elisa. Sau khi gdy mo
hinh va tht tdc dung cua Quer, dich nu6i té bao dugc thu dé xac dinh ham luong BDNF
theo hudng dan ctia nha san xuit. Két qua gia tri ndng d6 (ng/mL) ctia protein BDNF trong
cac mau nghién ctru dugc x4c dinh thong qua gia tri do OD & bude song 450 nm va dudng
chuén. Thi nghiém dugc 1ap lai 3 lan.

- Xir 1y 6 li¢u: Phan mém Excel 2016 va Origin 8.5 dugc sir dung dé phan tich két
qua. S6 liéu duoc trinh bay dudi dang X + SD (X: gid tri trung binh, SD: d Iéch chufm). Su
khac biét c6 ¥ nghia thong ké giita cac nhom dugc phan tich bang Anova va T-test, v4i gia
tri p theo hai phia nhé hon 0,05.

II. KET QUA NGHIEN CUU

3.1. Tac dung cia Quer Ién khé ning song ciia té bao SH-SY5Y trong diéu ki¢n
thwdong va dieu kién moé hinh HR

Anh hudng cia Quer ddi véi té bao SH-SY5Y trong diéu kién thuong va diéu kién

bénh 1y HR dugc danh gid thong qua ti 1€ song cua t€ bao bang kit CCK-8 (Biéu do 1A, B).
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Biéu do 1. Ti 1é séng cua té bao SH-SY5Y trong cac diéu kién khac nhau
A. Piéu kién thuong c6 Quer; B. Piéu kién bénh 1y HR ¢6 Quer
*7<0,05 so véi PC, *p<0,05 so véi HR+DMSO, n=3.

Nhan xét Biéu d6 1A: Ti 18 té bao SH-SY5Y song trong moi truong c6 bd sung Quer
& nong d6 1+80 uM khong khéc biét dang ké so véi nhom ddi chimg (p>0,05). Ti 1& nay
giam xudng con 89,17+1,53% & nhom té bao nudi trong mdi truong cd chira Quer 160 pM
(p<0,05 so vo1 DC). Trén co so dir li€u nay, Quer < 80 uM duoc sir dung cho nghién cuu
tac dung ctia Quer ddi véi té bao trong diéu kién HR.

Nhan xét Biéu d6 1B: ti 1& té bao séng ciia nhom HR+DMSO giam xudng con
59,28+2,58% (p<0,05 so voi DC). Ti I¢ nay tang 1én dang ké trong nhom té bao duoc bé
sung Quer (tur 69,25+3,64% dén 77,19+3,66%, p<0,05 so v4i HR+DMSO). Su khac biét vé
ti 18 sdng cua té bao trong md hinh HR ¢ bd sung Quer & cac nong do 10, 20, 40 uM la
khong dang ké (p>0,05). Bay la goi y cho viéc lra chon Quer ¢ nong d6 10 va 20 uM cho
cac thi nghiém tiép theo nham tdi wu hiéu qua st dung.

3.2. Quer béo vé ti thé té bao SH-SY5Y trong diéu kién HR

Anh huong ctia Quer toi ham luong stress oxi hoa ti thé va luong cardiolipin mang
trong ti thé cua té bao SH-SY5Y dugc danh gia théng qua su thay dbi mat do huynh quang
cia CM-H,DCFDA va NAO (Biéu do 2).

Nhén xét Biéu do 2A: nhém HR+DMSO ¢6 mat do huynh quang CM-HDCFDA
biéu thi lugng ROS ting manh 1én 242,69+15,28% so v6i nhom dbi ching (p<0,05). Nhom
HR+Quer 10 va 20 pM c6 mat 6 huynh quang CM-H,DCFDA giam xudng con 1an luot 1a
167,60+£12,99% va 158,33+3,08% (p<0,05 so vé61 HR+DMSO).

Nhan xét Biéu d6 2B: Mat d6 huynh quang NAO biéu thi cardiolipin mang trong ti
thé trong nhom HR+DMSO giam xudng con 60,83£1,20% so v6i dbi ching (p<0,05). Ti 1¢
nay trong nhom HR+Quer 10, 20 uM tang 1én lan luot 1a 66,48+1,88% va 69,88+3,43%
(p<0,05 so voi DC). Su khac biét giita nhém HR+Quer 10 va 20 pM la khong dang ké
(p>0,05).
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Biéu d6 2. Mat d6 huynh quang CM-H>DCFDA va NAO trong té bao SH-SY5Y
A. Méat @6 huynh quang CM-H>DCFDA; B. Mat @6 huynh quang NAO;
*»<0,05 so véi PC, *p<0,05 so véi HR+DMSO, n=3.
3.3. Quer lam tiing kha ning san sinh BDNF ciia té bao SH-SY5Y
Ham lugng BDNF san sinh tir té bao SH-SY5Y duoc thé hién trong Biéu do 3.

11

BDNF (ng/mL)
=)
o

bC DMSO 10 20
Quer (uM)
HR
Biéu d6 3. Ham luong BDNF cua té bao SH-SY5Ytrong cic moi trudng nudi khac nhau
*n<0,05 so voi DC, #p<0, 05 so voi HR+DMSO, n=3.

Nhan xét Biéu dd 3: BDNF trong dich ngoai bao cua nhém d6i chimg 13 0,886+0,01
ng/mL. Ham luong ndy giam dang ké xudng con 0,735+0,026 ng/mL & nhém HR+DMSO
(p<0,05 so voi PC). Ham lwong BDNF trong nhém HR+Quer 10 va 20 pM ting 1én lan
luot 14 0,826+0,017 va 0,906+0,043 ng/mL (p<0,05 so vdi HR+DMSO). Su khac biét giita
nhom HR+Quer 10 va 20 pM 1a khong déng ké (p>0,05).

IV. BAN LUAN

4.1. Tac dung cia Quer 1én khi ning song cia té bao SH-SY5Y trong diéu kién
thwong va diéu ki¢n md hinh HR
Quercetin (Quer) 14 hoat chat chéng oxi hoa thudc nhom flavonoid, c6 kha ning vé
té bao khoi ton thuong gy boi stress oxi hoa thong qua viéc loai bé gbe oxi phan tng
(ROS), trc ché qua trinh peroxy hoa lipid [4]. Quer duoc chimg minh ¢ kha ning bao vé té
bao SH-SYSY trong nhiéu mo hinh bénh 1y than kinh [3]. Tuy nhién co ché tac dong ciia
hop chét nay d6i v6i té bao than kinh SH-SY5Y trong diéu kién HR van con chua duoc lam
sang t6. Két qua trén Bleu dd 1 A, B cho thay Quer ¢ dai ndong 1+80 uM khéng anh hudng
t6i kha ning séng cua té bao SH-SYSY & diéu kién thudng (p>0,05 so v6i DC) ‘nhung c6
tac dung bao vé€ 10 rét trong diéu kién bénh Iy thé hién qua viéc lam tang ti 1€ song tir 10-
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19%. Diéu ndy goiy rang Quer & cac ndng do thir nghiém c6 kha ning bao vé té bao SH-
SYS5Y trude tén thwong gy boi diéu kién HR. Dit lidu thu dugc trong nghién ctru nay kha
twong dong v&i nghién clru trude day tac dung bao bé té bao SH-SYSY trong mot s6 mé
hinh bénh 1y than kinh khac [3]. Tac dung nay co thé do Quer lam ting qua trinh sinh tong
hop ti thé va lam giam cdc goc ty do trong té bao SH-SY5Y than kinh bi stress oxi hoa [5],
qua d6 han ché t6n thuong va ting kha ning song cua té bao.

4.2. Quer bao vé ti thé té bao SH-SY5Y trong diéu kién HR

Trong sinh 1y ton thuong HR, sy san sinh qua mirc ROS trong giai doan tai cung cap
oxi, ddc biét 1 tir bao quan ti the 12 nguyén nhéan chu yéu gay ra ton thuong truc tlep cho tat
c4 cac thanh phan té bao bao gdm protein, DNA, RNA va lipid [1]. Vi vay, trc ché san sinh
ROS 1a dich huéng téi cia nhiéu nghién ctru sang loc chat bao vé ti thé va té bao. Trong
nghién ctru ndy, mat d6 huynh quang CM-H,DCFDA biéu thi lwong ROS & nhém
HR+DMSO ting manh 1én 242,69+15,28% (p<0,05 so véi PC, Biéu d6 2A). Mat d6 nay
giam manh trong nhom té bao bi gdy bénh duoc nudi trong moi trudng cd Quer 10 va 20
uM ¢ giai doan tai cung cap oxi (p<0,05 so véi HR+DMSO). Piéu nay chimg t6 rang Quer
c6 tac dung bao vé té bao SH-SYSY trong mo hinh bénh c6 thé 1a do kha ning tc ché san
sinh oxi hoa da duoc ching minh trong cac nghién ctru trude day [5]. Su giam san sinh qua
murc ROS ¢o6 thé gitip bao ton cau trac va tir 46 6n dinh chirc nang ti thé, han ché ton thuong,
chét té bao.

Cardiolipin 13 phospholipid dic trung cia mang trong ti thé c6 vai tro thiét yéu doi
véi nhiéu chtrc ning cua bao quan nay [6]. Do vay, viéc duy tri on dinh ciu tric va ham
lwong cardiolipin 1a dich huéng téi nham han ché nhiing ton thuong ti thé va té bao gay nén
boi diéu kién HR. Két qua phan tich & Biéu db 2B cho thay, viéc bo sung Quer & ndng do
10 va 20 uM lam tang dang ké mat do huynh quang NAO biéu thi cardiolipin mang trong ti
thé so v6i nhom HR+DMSO (p<0,05). Biéu nay gol y rang Quer & néng d6 10 va 20 pM
c6 kha nang bao ton cardiolipin mang ti thé trong tén thuong gay ra do HR, qua d6 1am ting
hiéu qua hoat dong cua chudi van chuyén dién tir [7]. Tac dung bao vé cardiolipin cd thé do
hoat tinh chéng oxi héa cta Quer. Tuy nhién, co ché tac dong chinh xac caa Quer t6i
cardiolipin van can duoc tiép tuc nghién ctru dé 1am sang to.

4.3. Quer lam tiing kha niing san sinh BDNF ciia té bao SH-SY5Y

BDNF thudc ho céc chit dinh dudng than kinh diéu khién chirc nang, su phat trién
va sur sdng con cua té bao than kinh [8]. BDNF trudng thanh (mBDNF) c6 thé ton tai trong
dich ndo tiy, huyét thanh, huyét twong va tham gia vao tin hiéu than kinh [9]. B6 sung
BDNF c¢6 tac dung bdo v€ ndo chudt trong mo hinh thiéu mau cuc bo-tai tudi mau thong
qua tang ti 1¢ song con cua té bao than kinh, trc ché qua trinh apoptosis va giam dién tich
nhdi mau [8]. Trong nghlen clru nay, nhom té bao bi gay bénh khong dugce diéu tri c6 luong
BDNF trong dich ngoai bao giam dang ké xudng con 0,735+0,026 ng/ml (p<0,05 so voi
PC, Biéu d6 3). Két qua nay chung t6 diéu kién HR gy trc ché su biéu hién cia protein
BDNF trong dich ngoai bao cua té bao SH-SY5Y. Tac dong nay c6 thé duoc giai thich do
su bung nd cua ROS trong giai doan tai cap oxi. Luong ROS tang qua muc gay ton thu’O’ng
ti thé, lam suy yéu san sinh niang luong va giam san xuat BDNF [10]. Diéu thii vi 1a viéc bo
sung Quer 10 va 20 uM lam ting dang ké luong BDNF ngoai bao vai gid tri 1an luot 1a
0,826+0,017 va 0,906+0,043 ng/ml (p<0,05 so véi HR+DMSO) Tac dung nay cia Quer co
thé do kha nang trc ché ROS, bao toan cardiolipin, dan téi 6n dinh chirc ning ti thé va ting
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biéu hién BDNF. Mic du vay, cac nghién ctru sdu hon nham tim ra con duong tin hi¢u lién
quan tdi tac dung cua Quer do6i véi BDNF 1a can thiét.

V. KET LUAN

Nghién ctru da cung cap sb liéu vé anh huong ciia Quer 1én kha ning séng va mot
sO chi sd ti thé cla té bao SH-SYSY trong m6 hinh HR. Két qua cho thay tac dung bao vé
ctua Quer ¢ dai nong do 1080 uM dbi voi té bao than kinh trong mé hinh bénh 1y nghién
ctu. Dac biét, 6 nong do 10 va 20 uM Quer thé hién hiéu qua bao vé cao ddi vdi té bao
SHSY-5Y trong ton thuong gay boi HR thong qua con dudng ti thé. Nghién ctru ciing 1an
dau cho thdy Quer lam ting biéu hién protein BDNF cua té bao SH-SY5Y trong diéu kién
HR. Két qua nay 13 co s& cho cac nghién ctru tiép theo nham tim ra con dudng tac dong cla
Quer 18n té bao than kinh SH-SY5Y trong ton thuong HR.

LOI CAM ON

Chung t61 xin cam on Trung tam Khoa hoc su séng, Khoa Sinh hoc, Truong Pai hoc
Khoa hoc Tu nhién - PHQG Ha Noi da tao diéu kién cho ching t61 thyc hién nghién ctlru;
cam on cac giao su Han Jin va Kim Hyoung Kyu (CMDM, Inje, Han Qudc) da ting nhom
nghién ciru mau té bao SH-SY5Y; cam on TS. Nguyén Thi Ha Ly, Vién Dugc liéu, Viét Nam
da cung cap tinh chat Quercetin.
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