i E A AE ) 2424 9] Chinese Journal of Cell Biology 2024, 46(7): 1387—1398 DOI: 10.11844/cjcb.2024.07.0008

g AE = SRS I AT SRR AR Fr 14 8 T & i B
{ERRHLHIT 5T

BER BAEH B B s

(B3R IMYE 22 R, AR, A2k 014030)

WE SRS S AT IE e B 3 RIAE A, 4288 3R & 35 BT G BRI 69 T
B ARFRE, wARE L M. AR MR BRE. AKX@BR. EiFE FPCRA LILEP
T Y, R ILAE % BT HeLa. LLCHA=Hep G2 =7 Y5 40 A R FIAZ B 6947 145 A, ICso A
#(90.73+2.20). (78.27+3.24)42(333.20+2.15) pg/mL; EAeH 2R 35 = Fr i eq3gsase /. LEwH
AL AR N AR 6t A B iR B HeLa%m it 69 B A LLC 48 iR 69 3R L B T o F AL b
KIN, ZasIEEREA IS, HeLam e+ 42 8 == & & BAX#) R A K-FABAX/BCLMA R % L, @
LLC %8 it 3R 0 B =48 % & & RIPK3 & A K-F 2 & il LLC4a e s 52 3o & ILaAE B & BRAE AR
P B AT A B 6 75 M, ST LT B AR IR A T A ARE R . b, AR BT T AREE R
BF) FE AR ) Fa AR S 64 FO R 9 7 b, ST L3 R ) A 98 4 i 64 37 ) OR Fe A A ALE] R F), *fHeLafm /e
@ AT B T R AR B R, w3 LLC 2m A0 AR BE IR0 B T R AR B4

X meclE; SR MR, dERIE T SR AR T

The Mechanism of Total Flavonoids from Allium polyrhizum Exerting
Anti-Tumor Effects by Regulating Programmed Cell Death

ZHAO Caiquan, ZHAO Yaru, ZHAO Peng, BAI Lige*
(College of Ecology and Environment, Baotou Teachers’ College, Baotou 014030, China)

Abstract Flavonoids have inhibitory effects on various tumor cells, but it’s not clear whether the total
flavonoids of Allium polyrhizum have anti-tumor activity. In this study, the total flavonoids from A/lium polyrhizum
were found to inhibit three kinds of tumor cells, HeLa, LLC and Hep G2, which confirmed by cell counting, clone
formation, scratch, invasion, flow cytometry, real-time quantitative PCR and immunoblotting, with 1Cs, values of
(90.734£2.20), (78.27+43.24) and (333.20+2.15) pg/mL, respectively; and it could effectively inhibit the proliferative
ability, clonogenic ability, migratory ability, and invasive ability of three types of cells; simultaneously promoting
apoptosis of HeLa cells and necroptosis of LLC cells; molecular mechanisms revealed that the expression of pro-
apoptotic protein BAX and BAX/BCL2 values were significantly up-regulated in HeLa cells, while the expression
of necrotic apoptosis-associated protein RIPK3 was significantly up-regulated in LLC cells after treatment with

total flavonoids from Allium polyrhizum; the LLC cell tumorigenesis experiment found that the total flavonoids
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from Allium polyrhizum also had anti-tumor activity in vivo, and exerted inhibitory effects by promoting necroptosis

pathways. In summary, this study revealed that the total flavonoids from Allium polyrhizum had anti-tumor activity

both in vivo and in vitro, and the inhibitory effects and mechanisms on different tumor cells were inconsistent. It ex-

erted inhibitory effects on HeLa cells and LLC cells by promoting apoptosis and necroptosis, respectively.
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Table 1 The primers of real-time quantitative PCR

T, Botdn
H. HImagel(x64) 31T 8 &40 .

B/ B2 SIFPEI(5'—3")
Primer name Primer sequence (5'—3")
Human bax F: TGG CAG CTGACATGT TTT CTG AC
R: TCA CCC AAC CAC CCT GGT CTT
Mouse bax F: TGG CAG CTG ACATGT TTG CTG AT
R: CTT CCC AGC CAC CCT GGT CTT
Human bcl2 F: TCG CCG AGATGT CCA GC
R: CCACCGAACTCAAAGAAGG
Mouse bel2 F: TCG CCC TGT GGA TGA CTG
R: CAG AGA CAG CCA GGA GAAATC A
Human ripk1 F: TAT GGA GAT TGG TGG GAC GAG
R: CCA GTT TAC GGG CACAGT TTT
Mouse ripkl F: GAA GAC AGA CCT AGA CAG CGG
R: CCA GTA GCT TCA CCA CTC GAC
Human ripk3 F: CAG ATG CCCAGC CCTACCT
R: GCCTTC TTG CGAACCTACT
Mouse ripk3 F: GAA GCA GCG GCA GAAACT

Human N-cadherin

Mouse N-cadherin

Human E-cadherin

Mouse E-cadherin

Human gapdh

Mouse gapdh

R: AAA GAC TGG CCC AGG TGT

F: TCC TAC TGG ACG GTT CG

R: GTT GAC TGA GGC GGG TG

F: CAG TCT TAC CGAAGG ATG TG
R:AGGAACTTT GCCTGCTCT G
F: AGT GAACAA CGATGG CATTT
R: GCT GTG GAG GTG GTG AGA

F: CAG TGAAGC GGC ATC TAA

R: GCT GGG AAA CAT GAG CAG

F: AAT CCC ATC ACC ATC TTC CAG
R: AAATGA GCC CCAGCCTTC

F: GTG GCAAAG TGG AGATTG TTG
R: CTC CTG GAA GAT GGT GAT GG
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Fig.1 The effect of total flavonoids from Allium polyrhizum on the proliferation activity of cells
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Fig.2 The effect of total flavonoids from Allium polyrhizum on the clonogenic ability of cells
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A~C: HeLa. LLCHIHep G2[IiEREREJ). *P<0.05, **P<0.01, ***P<0.001, "P>0.05,
A-C: the migratory ability of HeLa, LLC and Hep G2. *P<0.05, **P<0.01, ***P<0.001, “P>0.05.
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Fig.3 The effect of total flavonoids from Allium polyrhizum on the migratory ability of cells
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A-C: the invasive ability of HeLa, LLC and Hep G2. *P<0.05, **P<0.01, “P>0.05.
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Fig.4 The effect of total flavonoids from Allium polyrhizum on the invasive ability of cells
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A~C: HeLa. LLCHIHep G2iiiit45 3. *P<0.05, ¥¥P<0.01, ***P<0.001, *P>0.05. Bl: JE40fiU(FITC /PT"), B2: JAALAH A Bl M 3 T4 i (FITC'/PT),

B3: IEH 4N (FITC /PL), B4: 5417 - 40 il (FITC/PI ).

A-C: the flow cytometry results of HeLa, LLC and Hep G2. *P<0.05, **P<0.01, ***P<(.001, “P>0.05. B1: dead cells (FITC /PI"), B2: necrotic cells
or late apoptotic cells (FITC*/PI"), B3: normal cells (FITC /PI'), B4: early apoptotic cells (FITC"/PT).
E5 fHdE R SmEXT A SE RIS
Fig.5 The effect of total flavonoids from Allium polyrhizum on cell death
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2B G % BN 45 R AN AL T, *P<0.05, *#P<0.01.

A,B: the real-time quantitative PCR results of HeLa and LLC. C, D: the Western blot results and quantitative analysis of HeLa. E: the ratio of BAX/BCL2
in HeLa. F,G: the Western blot results and quantitative analysis of LLC. *P<0.05, **P<0.01.
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Fig.6 The effect of total flavonoids from Allium polyrhizum on the expression of related genes
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A: tumor tissues in different groups. B,C: the Western blot results and quantitative analysis of tumor tissues. *P<0.05.
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Fig.7 The effect of total flavonoids from Allium polyrhizum on the tumorigenesis of LLC cells
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Table 2 Comparison of tumor weight and inhibition rate among different groups

Hl ¥R o g T2/ %

Group Tumor mass /g Tumor inhibition rate /%
Ctrl 2.54+0.32 0

100 mg/kg total flavonoids from Allium polyrhizum 1.9940.31%* 21.55

150 mg/kg total flavonoids from A/lium polyrhizum 0.78+0.36%** 69.18

Cisplatin 0.5140.24%%* 79.99

#*P<(.01, ¥**P<0.001, 5CtrlZH HL A .
**P<0.01, ¥**P<0.001 compared with Ctrl group.
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