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ABSTRACT

Background: Helicteres hirsuta Lour. is a medicinal plant traditionally used to treat liver
diseases.

Aim: This study aimed to evaluate the Nrf2 inhibitory activity of the n-hexane extract from H.
hirsuta leaves (AX-He) using a zebrafish model.

Method: Wild-type (AB) and Keaplb knockout (keaplb®’) zebrafish larvae were treated
with AX-He at various concentrations. The nrf247 knockout line was used as a negative con-
trol for Nrf2 activity. The antioxidant activity of AX-He was assessed by its ability to protect
WT larvae against H,O,-induced oxidative stress. The expression of Nrf2 target genes,
including gstp1, prdx1, and nrf2a, was analyzed by RT-qPCR.

Results: AX-He suppressed the expression of prdxl and nrf2a in keaplb®*® larvae at
concentrations of 50 and 75 pg/mL. At 100 ng/mL, AX-He reduced the antioxidant capacity of
WT larvae against H,O, exposure.

Conclusion: To sum up, this study provides evidence that AX-He can inhibit Nrf2, suggesting
the potential use of H. hirsuta in treating diseases associated with Nrf2 dysregulation, including
cancer.
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TOM TAT
Pit van dé: Cay An Xoa (Helicteres hirsuta Lour.) duoc str dung trong y hoc ¢ truyén dé diéu
tri cac bénh ly vé gan.

Muc tiéu nghién ciru: Nghién ciru ndy nham danh gia hoat tinh trc ché yéu t6 phién ma Nrf2
cua cao chiét n-hexan tir 14 cdy An Xoa (AX-He) trén mo hinh ¢4 ngua van.

Doi trgng va phuong phap Au tring ca ngua van hoang dai (AB), va dong knockout Keap1b
(keap1b®™?) dugc xu 1y véi AX-He ¢ cac nong do khac nhau. Dong knockout nrf2 (nrf2¢"*)
duoc st dung lam ddi chimg am cho hoat dong cua Nrf2. Hoat tinh khang oxy hoa cua AX-He
duge danh gla thong qua kha ndng bao v¢ au trang WT khoi stress oxy hoa gay ra boi H,0,.
Biéu hién cua cac gen dich Nrf2, bao gdm gstp1, prdx1 va nrf2a, dugc phan tich bing phu’ong
phép RT-qPCR.

Ket qua: Két qua cho thay AX-He tc ché biéu hién cua prdxl va nrf2a trén dong keap1b™* &
nong do 50va 75 ug/mL 6] nong d6 100 pg/mL, AX-He lam giam kha nang chéng oxy hoa cuia
au trung WT khi tiép xtc voi H,O,.

Két lu@n: Nghién ctru nay cung cép bang chirg cho thay AX-He c6 kha nang uc ché Nrf2, mo
ra tiém nang Umg dung cua cdy An Xoa trong diéu tri cac bénh 1y lién quan dén hoat dong bat
thudng ctia Nrf2, bao gdm ung thu.

Tur khéa: Cay An Xoa, Helicteres hirsuta, Nrf2, Keapl, c4 ngua van, stress oxy hoa.

1. PAT VAN DPE

Stress oxy hoa la tinh trang mét c4n bang oxy hoa khir,
gay ra ton thuong oxy hoa cho cdc phén tir sinh hoc,
g6p phan vao sy phat tnen cua nhleu bénh Iy[1, 2]. Mot
trong nhiing proteln dleu hoa kiém soat stress oxy hoa
quan trong nhét 13 yéu t6 phién ma Nrf2 (yéu t6 lién két
erythroid 2 loai 2). Trong diéu kién binh thuong, Nrf2
lién két voi protein trc ché Keapl (proteln lién két Kelch
gidng vai protein 1) trong té bao chat va bi e ché hoat
dong[3, 4]. Khi stress oxy hoa xdy ra, Nrf2 dugc giai
phong, di chuyén vao nhén té bao va kich hoat phién
mi cua cac gen bao vé chong OXy hoa[S] Méc du Nrf2
dong vai tro quan trong trong vi¢c chong oxy hoa té
bao nhung hoat dong qua muc ctua Nrf2 c6 thé giy ra

*Tac gia lién h¢
Email: nmhien@uhs.edu.vn Dién thoai: (+84) 908448976

tac dong bét loi. Cac nghlen clru da chi ra rang su hoat
hoa Nrf2 qua mirc c6 thé gop phan vao sy phat trién cta
ung thu, bénh tim mach va cac bénh ly khac[6, 7]. Do
do, dleu hoa hoat dong cua Nrf2 1a mot chién lugc tlern
ning dé phong ngira va diéu tri cac bénh lién quan dén
stress oxy hoa.

Ca ngua van (Danio rerio) 14 mé hinh dong vat co
Xuong song dugc st dung rong rai do kich thuge nho,
thoi gian phat trlen nhanh, phoi trong subt va dé dang
thao tac di truyeén[8, 9]. Ca ngwa van co6 hai dong dang
cua Keapl, Keapla va Keaplb, trong khi dong vat co
vu chi c6 mét dang Keapl[10, 11]. Khi knockout gen
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Keapl & cangua van s& lam kich hoat lién tuc hoat dong
Nrf2[10, 12].

Cay An Xoa dugc st dung trong y hoc co truyén dé diéu
tri cac bénh vé gan, than va dudng tiéu hoa[13 14]. Cac
nghién ctru trude day cia nhom tac gia Nguyen Minh
Hién da chi ra rang cao chiét 14 An Xoa c6 kha ning tc
ché Nrf2 trén dong té bao ung thu gan Huh7[15] Trong
nghién ctu nay, chung t61 st dung mo hinh ca ngua van
hoang dai va ca knockout Keapl (keap1b¥) xtr 1y voi
cao chiét cdy An Xoa dé danh gia tac dong cua cao chiét
lén bleu hién ctia Nrf2 va cac gen muc ti€u ciua Nrf2,
bao gom gstpl va prdx].

2.POI TUQNG VA PHUONG PHAPNGHIEN CUU
2.1. Héa chit va thiét bi

- Héa chat: Methanol, n-hexan, cloroform, ethyl
acetat, n-butanol (Xilong, Trung Qudc). Dimethyl
sulfoxid (Sigma, MY¥), 35% hydroperoxid (Xilong,
Trung Qudc), Luteolin (Ark Pharm, Trung Qudc);
nudc diethylpyrocarbonat (DEPC), Trisure (Bioline,
My¥) Se,nsiFAST cDNA Synthesis Kit (Bioline, My),
Maxima SYBR Green qPCR Master Mix (Thermo
Fischer, M¥).

- Thiét bi: May ly tam eppendorf 5425R (Eppendorf,
buc); May u gia nhiét Stuart SBH200D (Stuart, Anh);
Nanodrop 2000 (Thermo Fischer Scientific, M),
Eppendorf MasterCycler (Eppendorf, buc), May co
dac chan khong cé ly tdm (Eppendorf, Piic); May
Real-time PCR LightCycler® 96 (Roche, My).

2.2. Chuén bi cao chiét 13 An Xoa (Helicteres hirsuta)

La cay An Xoa (Helicteres hirsuta Lour.) dugc thu hai
tai tinh An Giang, Viét Nam vao thang 12 nam 2022.
Mau 14 duoc xir I theo quy trinh sau: rira sach, sdy kho
& 60°C, nghién thanh bot min va ray qua ray c6 kich
thude 0,5 mm. 25 g bot 14 An Xoa duoc chiét xuét bz"mg
phwong phap ngam chiét véi 400 mL methanol (MeOH)
trong 3 ngdy & nhiét d6 phong. Dich chiét thu dugc
¢6 quay chan khong & 50°C dé loai bé dung méi, thu
duoc cao kho. Cao khd dugc hoa tan lai trong dung moi
n-hexan dé phan doan. Cudi cung, dich chiét n-hexan
dugc c6 quay chan khong ¢ nhiét d¢ 50°C dé thu duge
cao chiét n-hexan. Cao chiét dugc bao quan & -20°C cho
dén khi sir dung.

2.3. Dong ca ngua van va dieu kién nuoi

Dong ca ngua van hoang dai (wild-type, AB) duoc cung
Cé.p boi Gido su Makoto Kobayashi, Pai hoc Tsukuba
(Nhat Ban). Dong c4 ngua van keaplb knockout
(keap1b®) duoc tao ra bang ky thuat CRISPR/Cas9.
Ca hai dong ca dugc nuoi va luu giir tai Trung tam Cong
nghé Sinh hoc Thanh phd Hd Chi Minh. C4 ngwa van
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dugc nudi trong hé thong tuan hoan nude ngot & didu
kién tiéu chuan: nhiét do 28-30°C, pH 7-7,5, 6 ciing
6-8 dH va chu ky sang/téi 14/10 gid. Ca bd me dugc
nudi trong hé théng hai ting. Tring duoc thu thip va
phan loai, loai bo triing chua dugc thy tinh. Thi nghi€ém
duoc thyuc hién trén 4u trung ca 3,5 va 4 ngay sau thu
tinh (dpf).

2.4. Khdo sat nong d¢ an toan ctia cao chiét 14 An Xoa

bé xac dinh nong d6 an toan cua cao chiét cay An Xoa
trén 4u trung ca ngya van, ching t6i t1en hanh khao sat
ddc tinh cap tinh. Au tring cangua van AB ¢ giai doan
3,5 dpf duoc xir Iy v6i cac ndng do cao chiét 250-1750
ug/mL) trong 72 gio. Quy trinh x1r ly dugc li€u va danh
gia ty 1€ séng clia ca ngya van dugc md ta bi nhom
tac gia Nguyen Thanh Vi va cong su 2022[16] Ty 1¢
song cua au trung duoc ghi nhan sau moi 12 gio xu ly.
Nong do cao chiét khong gay chét hodc gay di tat hinh
thai trén 4u trung dugc lya chon cho céac thi nghiém
tiép theo.

2.5. Panh gia hoat tinh khang oxy héa in vivo

Hoat tinh khang oxy hoa cua cao chiét n-hexan 1a cay
An Xoa dugc danh gia thong qua kha ning bao vé au
tring ca ngua van AB khoi stress oxy hoa gay ra boi
H,O,. Phuong phap danh gid hoat tinh khang oxy hoa
duoc mo ta béi Nguyén Thanh Viva cong su 2022[16].
Cu thé, 4u trung c4 ngua van 3,5 ngay tudi dugc chia
thanh ba nhém: nhom duoc xir Iy véi cao chiét n-hexan
la cay An Xoa ¢ ndng do an toan trong 12 gio, sau d6
tiép xtic voi H,0, 3 mM (nhom 1); nhém chi tiép xtc
voi HO, 3 mM (nhom 2); va nhom ddi ching khong
duoc xu ly v6i cao chiét hay H,0, (nhém 3). Ty 1€ song
ctia 4u tring dugc theo ddi va ghl nhan moi 12 gio trong
vong 48 gio sau khi tiép xtc véi H,0,.

2.6. Xir Iy c4 ngwa vin véi cao chiét 14 An Xoa

Dua trén két qua khao st nong d an toan, du tring
ca ngyua van AB; nrf297% va keap1b®™ ¢ giai doan 3,5
dpf duoc chia ngau nhién thanh cac nhom thi nghiém
va duoc xtr 1y v6i cao chiét cdy An Xoa trong 12 gio.
Sau 24 gio xir Iy, RNA duogc chiét xuét tir toan bo au
tring ca ngya van bang b kit Trisure. Quy trinh thyc
hién RT-qPCR dugc mo ta chi tiét boi Nguyén Thanh
Vii va cong sy 2022[17]. Cu thé, cDNA dugc tong hop
tir RNA bang bo kit SensiFAST ¢cDNA Synthesis Kit.
Biéu hién cua cac gen dich gstpl, prdx1 va nrf2a duoc
dinh luong bang phuong phap PCR dinh luong thoi
gian thuc (RT-qPCR) trén hé thong LightCycler® 96
voi cac primer dac hi¢u (Bang 1). Gen efla dugc st
dung 1am gen tham chiéu ndi bo. Mirc d6 biéu hién gen
tuong ddi duoc phén tich bang phuong phap 24,
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Bang 1. Trinh tu cc cip mdi duge
stt dung trong nghién ciru

. X s s Trich
Gen | Primer Trinh ty (5°-3) N
Forward | COTGGTAATGTG-
of1 GCTGGAGA
eflo
Reverse CTGAGCGTT-
GAAGTTGGCAG
Forward | CAACGCCATGCT-
il GAGACATC
o Reverse GAAGATCTTCAACG- | [15,16]
CCGTCG
Forward | GTCCCACTGAGAT-
CATCGCC
prdxl AAC
Reverse | CACCTTGTTTTCGG-
GGT
Forward | ATGTCTAAAATG-
2 CAGCCAAGCC 51
,
o Reverse | COGTAGCTGAAGTC-
GAACAC

2.7. Phan tich théng ké

Céc thi nghiém duoc thyc hién it nhit ba lan doc 1ap véi
ba lan 1ap k¥ thuat cho mdi 1an thi nghiém. D lidu duoc
trinh bay dudi dang trung binh + do 1éch chudn (SD).
Su khac biét c6 ¥ nghia thong ké gitra cac nhom duoc
phan tich bang phan mém GraphPad Prism 10 st dung
ANOVA moét chiéu, tiép theo 1a kiém dinh hau nghiém
Tukey. Gia tri p < 0,05 dugc coi la c6 ¥ nghia thong ké.

3. KET QUA
3.1. Pjc tinh ciia cac cao chiét tir ciy An Xoa

D01 v6i cao chiét methanol tong la An xoa (AX-Me), tat
c4 au trung ca ngua van déu 'sOng sot ¢ nong do < 800
pg/mL sau 12 gio, va ty 1€ song nay duge duy tri trong
sudt 72 gio thir nghiém (Hinh 1A). Béi voi cao chiét
phan doan n-hexan 14 An xoa (AX-He), 4u trung chét
¢ ndng do tir 1300 dén 1750 pg/mL ciia AX- He trong
vong 12 gid dau tién (Hinh 1B). Tuy nhién, ¢ ndng do
<250 pg/mL, ty 1¢ song cua au trung dat 100%.

A An xoa - Methanol B An xoa - n-hexan

L —

[

T T T t 1 T T T 1
[} 12 24 36 48 60 72 L] 12 24 36 48 60 72
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75 754
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@
g
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@
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— BC (1) 250 yg/mL. == 500 pg/mL
== 1000 pg/mL. == 1300 pg/mL == 1500 pg/mL

— 800 pg/mL
— 1750 pg/mL

Hinh 1. T§ 1¢ séng ciia 4u trung khi phoi nhiém
AX-Me (A) va AX-He (B) nong d 250 — 1750 png/mL

3.2. Hoat tinh khang oxy hoa ciia cao chiét 14 An Xoa

Kiém dinh log-rank cho thay khong c6 mdi tuong quan
r0 rang gnra nong do AX-Me (100-750 pg/mL) va kha
nang bdo v¢ au trung ca gua van khoi stress oxy hoa
(Hinh 2). Tuy nhién, ¢ tat ca cac nong d% thu nghiém,

ty 1é song clia au trung sau 48 gio tiep xuc voi H,0, déu
cao hon nhom d01 chimg chi xu ly véi H,O, (Hinh 2A).

D6i vai cao chiét AX-He, nong do 100 pg/rnL thé hién
kha ndng bao vé au tring ca ngua van thap nhat sau 12
gio tiép xtc voi H,0,, vai ty 1€ song chi 50%, thap hon
nhom dbi chimg khong xt ly voi duogce lidu (55,56%)
(Hinh 2B).
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Hinh 2. Ty I¢ song ciia 4u tring dugc xir Iy AX-Me (A)
va AX-He (B) sau khi phoi nhiém véi H,0, 3 mM

— 50 pg/mL

3.3. Kha néng wrc ché Nrf2 ciia 14 An Xoa trén méd
hinh ca ngya van

Két qué & Hinh 3A cho thay AX-He lam tang biéu hién
cua cac gen dich Nrf2, dic biét 1a gen gstpl & dong ca
ngua Van AB. Trong khi do, & dong ca keap1b®®, AX-

He ¢ nong d6 50 va 75 pg/mL lam giam dang ké biéu
hién cua gen prdx1 (Hinh 3B) va gen nrf2a (Hinh 3C).

Diéu nay cho thay AX-He co6 kha nang trc ché Nrf2, déc
bi¢t 1a trong diéu kién Nrf2 duoc kich hoat lién tuc do
thiéu hut Keaplb.

A gstpt B prdx1 c nrf2a

mOC() mmS0ugmL  wm 75pgiml

Hinh 3. Biéu hién gen myc tiéu Nrf2 voi AX-He
50, 75 ug/mL AB: ca ngua van hoang dai; K1b: ca
ngua van knockout gen Keapl (keap1b®*); Nrf2:
ca ngua van knockout gen nrf2a

4. THAO LUAN

Ket qua nghlen clru da chi ra rang cao chiét AX-He co
tiém ning trc ché Nrf2 trén mé hinh c4 ngua van. Diéu
nay duoc thé hién qua viéc glam biéu hién cua cac gen
muc ti€u Nrf2 nhu prdx1 va nrf2a trén dong cé knock-
out keaplb (keap1b?) khi xir 1y voi AX-He & nong
d6 50 va 75 pg/mL. Keaplb 12 mot protein trc ché hoat
dong cua Nrf2, do do, viéc loai bd Keaplb dan dén sy
hoat hoa lién tuc cta Nrf2 va tang cuong biéu hién cua
cac gen muyc tiéu Nrf2[10, 12]. Vigc bat hoat Keaplb
trén c4 ngua van mo phong tinh trang dot bién Keapl
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thuong xuét hién & cac té bao ung thu hién [18, 19], lam
tdng cu‘ong su tich lily cia Nrf2 trong nhan, dan dén
tang cac enzyme chbng oxy hoa[20]. D6i voi gen nrf2a
quy dinh trinh ty chirc nang gan muc ti€u ving ARE
trén Nrf2, viée giam mue do biéu hién gen trudc phlen
ma lam grarn tin hiéu dén cac gen myc tiéu[21]. Sy giam
breu hién cta prdxl vanrf2a trén dong c4 keaplb‘1140 cho
thay AX-He c6 kha ning trc ché Nrf2 ngay ca khi khong
c6 su kiém soat ciia Keap1b.

Céc nghién clu truge day da chi ra rang la An Xoa
chtra nhiéu flavonoid, sterol, phenolic va saponin, c6
kha néng khang viém, bao v¢€ t€ bao gan va chéng ung
thu[22 23]. bac biét, mot s6 hop chat trong cay An Xoa
¢6 kha ning tc ché yeu t6 phién mé Nrf2[24] dong vai
trd quan trong trong viéc diéu hoa phéan v ng chéng oxy
hoa cua té bao, ddng thoi lién quan dén qua trinh tu thye
bao va con duodng tin hi¢u PI3K/AKT[24] Két qua sic
ky 16p mong cho thay sy hién dién cia cac sterol thuc
vat nhu stigmasterol va fS-sitosterol trong cao chiét 14
cay An Xoa [25]. Céc sterol nay c6 kha nang diéu hoa
Nrf2, lam tang do nhay cam cua té bao ung thu véi
crsplatrn goi y rang ching c6 thé dong vai tro quan
trong trong viéc tic ché Nrf2 va hd tro diéu tri ung thu
khang thudc. Kha nang tre ché Nrf2 cua cao chiét 14 cay
An Xoa mo ra tiém ning ung dung trong diéu tri ung
thu bang cach lam giam mue d§ biéu hién Nrf2 trong te
bao ung thu, trc ché sy phat trién cta khdi u va c6 kha
nang hiép dong tac dung voi cac con duong gay tu thuc
bao hodc ting d6 nhay cam cua té bao ung thu véi cac
thudc diéu tri ung thu khac[26].

Két qua nghién ctru cho thiy phan doan n-hexan cta
14 An Xoa (AX-He) c6 kha nang uc ché hoat dong cia
Nrf2, twong ty nhu mot s6 hop chat ty nhién khac nhu
brusatol tlr ciy xoan ru’ng[27 -29]. Céc nghlen clru trudc
dy da chi ra rang viéc trc ché Nrf2 c6 the thong qua
nhiéu co ché khac nhau, bao gorn trc ché su lién két
ctia Nrf2 voi DNA, wc ché sy on dinh cua Nrf2, hodc
kich hoat cac con duong tin hiéu tc ché hoat dong cua
Nrf2[30]. Méc du uc ché Nrf2 1a mot chién luge tiém
ning dé didu tri ung thu, nhung can luu ¥ rang Nrf2
cling dong vai tro quan trong trong Vrec bao Ve té bao
khoi stress oxy hoa. Do d6, viéc trc ché Nrf2 can dugc
thye hién mot cach chon loc va cén nhic dé tranh cic
tac dung phu khéng mong muédn.

5. KET LUAN

Nghlen ctru nay da danh gia kha nang trc ché Nrf2
cua cao chlet n-hexan tir 14 An Xoa trén mo hinh ca
ngua van. Két qua cho thay AX-He co6 kha nang trc ché
Nrf2, thé hién qua viéc giam biéu hién cua cac gen dich
Nrf2 (prdx1 va nrf2a) trén dong ca ngya van knockout
Keaplb (keaplbd“‘o) Mic du co ché trc ché Nrf2 cia
AX-He con can duogc nghlen ctru thém, nhung nhu‘ng
phat hién nay cho thay tiém nang cua AX-He trong viéc
diéu hoa hoat dong cua Nrf2 va ing dung trong hd tro
diéu tri khang thudc ung thu.
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LOI CAM ON
Nghién ctru dugc tai tro boi Dai hoc Qudc gia Thanh

phd HO Chi Minh (DHQG-HCM) trong khudn kho Pé
tai ma s6 B2023-44-01.
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