ABSTRACT
Recent studies have suggested that cancer stem cells (CSCs) may represent

novel targets for cancer therapies. Meanwhile, flavonoids and alkaloids derived
from medicinal plants have attracted considerable attention due to their promising
bioactivities and therapeutic potential. This research aimed to evaluate the
biological activities of two natural compounds of distinct chemical classes:
Hesperidin (HES), a flavonoid glycoside isolated from Zanthoxylum rhetsa, and
Nitidine (NIT), a benzophenanthridine alkaloid isolated from Zanthoxylum

myriacanthum, against NTERA-2 cancer stem cells, a representative CSC model.

The potential anti-proliferative and anti-stemness effects of both compounds
were investigated using cell viability assay, monolayer and spheroid cultures, flow
cytometry, caspase activity assay, and western blot analysis. The results revealed
that both Hesperidin and Nitidine exhibited selective cytotoxicity toward NTERA-2
cells, with less effect on HEK-293A human embryonic kidney cells. Hesperidin
exerted antiproliferative activity with an ICso value of 57.80 + 3.55 puM, whereas
Nitidine demonstrated a potent inhibitory effect with an ICso of 0.5 puM after 48-

hour treatment.

Mechanistically, both compounds triggered apoptosis via the p53 signaling
pathway, inducing early and late apoptotic events, activating caspase-3, -8, and -9,
increasing Bax and p53 expression levels, and causing significant cell cycle arrest at
the G2/M phase. Furthermore, they significantly suppressed tumorsphere formation
and down-regulated stemness-associated markers such as Oct4, Nanog, indicating
the inhibition of CSC self-renewal properties. Notably, Nitidine also induced

lysosome-dependent cell death (LDCD).

Collectively, these findings demonstrate that Hesperidin and Nitidine possess
potent CSC-targeting activities in the NTERA-2 cell model through p53 activation,
apoptosis induction, and stemness suppression. This study provides experimental
evidence supporting the biological activities of Zanthoxylum-derived hesperidin
and nitidine, suggesting their potential relevance as natural compounds targeting

cancer stem cell-related features.



TOM TAT

Céac nghién ctu gan day cho thiy té bao goc ung thu (CSCs) c6 thé 1a muc
tiéu méi trong diéu tri ung thu. Pong thoi, flavonoid va alkaloid tir duoc liu duoc
quan tdm nho hoat tinh sinh hoc va tiém ning @ng dung. Nghién ctru nay danh gia
hoat tinh Hesperidin (HES) — mét flavonoid glycoside duoc tach chiét tir cdy Mac
khen (Zanthoxylum rhetsa), va Nitidine (NIT) — mot benzophenanthridine alkaloid
duoc tach chiét tir cdy Hoang méoc nhiéu gai (Zanthoxylum myriacanthum), trén
dong té bao goc ung thu NTERA-2.

Cac tac dung wc ché ting sinh va giam dic tinh goc cua hai hop chit dugc
khao sat thdng qua thir nghiém danh gia kha ning séng st cua té bao, nudi ciy don
l6p va “spheroid”, dong chay té bao, do hoat tinh caspase, va dinh luong protein
(Western blot). Két qua cho thiy ca Hesperidin va Nitidine déu thé hién tac dung
gy doc chon loc trén té bao NTERA-2, trong khi anh hudng it hon trén té bao than
phoi ngudi HEK-293A. Hesperidin thé hién hoat tinh wc ché tang sinh véi ICso 14
57,80 + 3,55 UM, trong khi Nitidine cho thay hiéu qua ic ché manh véi ICso 12 0,5
MM sau 48 gio xu ly.

V& co ché, ca hai hop chat déu kich hoat qua trinh “apoptosis” théng qua con
duong tin hiéu p53, thé hién bang su gia ting cac giai doan apoptosis sém va muon,
hoat hoa caspase-3, -8, -9, ting biéu hién Bax va p53, dong thoi gdy ngung chu ky
té bao tai pha G2/M. Hon nita, hai hop chat nay trc ché dang ké kha niang hinh thanh
khdi té bao dang cau va giam biéu hién cac dau an lién quan dén tinh gc nhu Oct4,
Nanog, cho thay tac dung uc ché kha nang tu 1am méi cia CSCs. Pic biét, Nitidine

con cam ng qué trinh chét té bao phy thuoc lysosome (LDCD).

Tong thé, cac két qua nay cho thay Hesperidin va Nitidine ¢ kha nang tc ché
té bao goc ung thu qua mo hinh té bao NTERA-2, thdng qua hoat hoa p53, cam tng
“apoptosis” va tc ché dic tinh gbc. Nghién ciu ndy cung cap bang chang thuc
nghiém vé hoat tinh sinh hoc cua hesperidin va nitidine c6 ngudn géc tir
Zanthoxylum, cho thiy tiém ning cta chung nhu cic hop chit tu nhién trong cac

nghién ctu vé té bao gdc ung thu.



