FIRFEYIF 5 5 & Nat Prod Res Dev 2026 ,38:1652-1660,1734

E T BNIP3/BNIP3L E S BB AXREES
FHHBELAE BIERILE TR

MW, ERY R,
FXE,AER, ARS, ZEE, RER"
W22 PR € 2R ST S5 R 611137

BT SRR A B R A MR R [ W R IR T B AR R 2/ B EE E1B 19 kDa AH EAEFHE A
3 (B-cell lymphoma 2( BCL-2)/adenovirus E1B 19 kDa protein-interacting protein 3, BNIP3)/BCL-2/l# %57 E1B 19 kDa
MEAERHEE 3 ££4 1 ( BCL-2/adenovirus E1B 19 kDa protein-interacting protein 3-like, BNIP3L) {5 538 I 1) /E F AL
il o JH MTT SEBRF 5T 3 20 NS5 B LoVo 20 ML B Y 520 5 1 5o BT LS B 78 7 3 28 4T LoVo 4 i st b IE
JICRE T 1) S 5 3% SR LR AT 3 R X LoVo ZHMIZKLIA 5 WTE 252 520 5 T ATP 12070 & Al 722 2% LoVo 4
HL ATP 55 52 (1952 0 5 F JC-1 32070 &R 28 % LoVo 21 B4R b (A B Hi 457 1R 5% 1 5 FH RT-qPCR A6 132 % LoVo
M ZRL A F W AR DG mRNA F38 520 5 ] Western blot Al 3 2 %) LoVo 2 HIZRAL A 5 Wi AH G2 1 KT 52
S ZE LR ST AL LR, AR BENS B M LoVo 411 B34 58 A1l ve BRI A, 75 S LoVo 4 2 BR i £k i B
Wi BTE SRR E o A1, T3 R RERE AR LoVo 20 ATP 5 ik FZRL IR B AL, B F T ek iR A i sl 77) CCCP
PpFIBEHR , O] g LORLAR 3 R Mdivi-1 S550055 . JI 50, SR R BETHE LoVo I HUE M X E T 1A/1B &
#% 3 (microtubule-associated protein 1A/1B-light chain 3,1.C3) .BNIP3 A1 BNIP3L. mRNA Fl%E [ 3Rk K (P < 0.05 5
P < 0.01) ,{H%{%K P62 ( sequestosome 1,SQSTMI1 ) £k {4 P 5 4% {37 il 23 V.2 ( translocase of the inner mitochondrial
membrane 23 kDa subunit, TIMM23 ) 1 TOMM20mRNA Fl4E [ £k K (P < 0.05 8, P < 0.01), ZE L, & v
TI IR A 9 A0 BNIP3/ BNIP3 L 553 % 175 S AORn A B Wit , T A 45 4 B e Ve o

KR TR 45 H R SO A Wi BNIP3 ; BNIP3L; LoVo 41iJifd

thE 45K ERI3 XHEkFRERD A XE 42 :1001-6880(2026)8-1652-10
DOI:10. 16333/j. 1001-6880. 2026. 8. 003 CSTR :32307. 14. 1001-6880. 2026. 8. 003

Mechanism of apigenin-induced mitophagy in colorectal cancer
based on BNIP3/BNIP3L signaling pathway
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Abstract: The study aims to investigate the effect of apigenin on the mitophagy in colorectal cancer cells and its underlying
mechanism based on the B-cell lymphoma 2( BCL-2)/adenovirus E1B 19 kDa protein-interacting protein 3 ( BNIP3 ) /BCL-
2/adenovirus E1B 19 kDa protein-interacting protein 3-like ( BNIP3L) signaling pathway. The effect of apigenin on the prolif-
eration of human colorectal cancer LoVo cells was detected by MTT assay. The efficacy of apigenin on the clonality of LoVo
cells was examined by colony formation assay. The influence of apigenin on the morphology of the mitophagy in LoVo cells was
observed by transmission electron microscopy. The impact of apigenin on the ATP content in LoVo cells was assessed by the

ATP kit. The potency of apigenin on the mitochondrial membrane potential was evaluated by the JC-1 kit. The RT-qPCR was

Wk H 1H .2025-08-21 57 H 1 :2026-02-10
FEWH : ERK A RFEE A (81573813) ; PUJI45 A SR P 5L 4 1 -1 H (2023 NSFSC0653)
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performed to analyze the effect of apigenin on the mitophagy-related mRNA expressions in LoVo cells. The Western blot anal-

ysis was conducted to probe the influence of apigenin on the mitophagy-related protein levels in LoVo cells. Compared with

the control , apigenin significantly inhibited the proliferation and colony formation of LoVo cells,and induced the morphological

features of mitophagy in LoVo cells. Meanwhile , apigenin decreased the ATP content and mitochondrial membrane potential of

LoVo cells,which was synergized by the activator of mitophagy named CCCP,and antagonized by the inhibitor of mitophagy

named Mdivi-1. Additionally, apigenin significantly increased the mRNA and protein expression levels of microtubule-associat-
ed protein 1 A/1B-light chain 3 (LC3) ,BNIP3 and BNIP3L in LoVo cells (P <0.05 or P <0.01) ,but mitigated the mRNA
and protein expression levels of P62 ( sequestosome 1,SQSTM1 ) ,the translocase of the inner mitochondrial membrane 23 kDa

subunit (TIMM23) and the translocase of the outer mitochondrial membrane 20 kDa subunit ( TOMM20) in LoVo cells ( P <

0.05 or P <0.01). Taken together, apigenin can induce the mitophagy of colorectal cancer by heightening the activity of the

BNIP3/BNIP3L signaling pathway,so as to exert the anti-colorectal cancer effect.

Key words : apigenin ; colorectal cancer;mitophagy ; BNIP3 ; BNIP3L; LoVo cells
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Table 1  Primer sequences
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Primer sequence(5'—3")

F:CCTCGTCCCGTAGACAAAATG

CAPDH R:TGAGGTCAATGAAGGGGTGGT
BNIP3 F:ACAGCTCACAGTCTGAGGAAGATGA
R:CGGGTGTTTAAAGAGGAACTCCTTGG
BNIP3L F:GGACCATAGCTCTCAGTCAGAAGA
R:GGTGTCTGAAGTGGAACTCCTTG
TIVMM23 F: TACCTCGTGCAGGATACAGATGAG
R:GTTCTGGGTTTCCTTCAATCCTAGC
F:CTGGGCTTTCCAAGTTACCTGAC
ToMM20 R:AAGACCTGCAGTAACTGCTGTG
1C3B F:CCGCACCTTCGAACAAAGAGTAG
R:GCTCACTCATGTTGACATGGTCAG
P62 F:CTCCGGAAGGTGAAACACGGAC

R:CCGATGGACCAGAAGCTGATTCTG
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Fig. 1  Effect of apigenin on the proliferation of LoVo cells(; ts,n=6)
T Api HFFRE ;s XA (Con) FLHE, * P <0.05,* * P < 0.01, ], Note:Api is apigenin; Compared with control (Con) ,
*P < 0.05,**P<0.01,the same below.
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Fig.2 Effect of apigenin on the colony formation of LoVo cells(x = s,n =4)
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Fig. 3 Effect of apigenin on the morphology of mitophagy in LoVo cells
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Fig. 4 Effect of apigenin on ATP content

in LoVo cells(;is,n =3)
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Fig. 5 Effect of apigenin on the mitochondrial membrane potential of LoVo cells ( ><400;; +s,n=3)
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Fig. 6 Effect of apigenin on the mitophagy-related mRNA expressions in LoVo cells(; ts,n=4)
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