ME P EH A ¥EFER 2025 4 9 J145 45 455 9 ]

1636 Journal of Hunan University of Chinese Medicine Sep. 2025 Vol. 45 No. 9

ASCHI TR WP O# T H TE RS TR S A AT AN HepG2 AT ABLEITTTE (1] 19 h R 250222 4R,
2025, 45(9): 1636-1643.

= RiBd T Erifsh 125 SR A
HepG2 AT RPN HIFF R

%ﬁv ﬂ" 1,2 c' /7%_ 1,2 ;’ ;—‘gg 2,3 ;’ :L— 2,3%
LR EEZy 2, r KD 410208; Mﬂr'ﬁﬁ PR RS A EE B (R A E 2SS e R S e ) , 9IRS VD 410006
3 A EAIIGGE, WM KD 410013

(WE) B RAFE R A DHB LR G & 2(MFN2) 3 ) X & & 1(DRP1) />3 8 &R 5 S F 7% 3 AT 40
HepG2 B T-H1 2 F L4, Fix P HepG2 40 WA X E X AXt BAFE A K. F .8 (10%.15% 20%4 % i ig ) Fl &4, KA
SE B AT 40 0 20T 20 25 MW 40 A s R 40 B AR AR I AR R L AL B (ROS) AT K 4 MR 1% s Western blot £
MFN2 .DRP1 R R4 — 2h Bi A% 48 % A B 1(PARP1) %A PARPI(cleaved PARP1) Bel-2 #1% X & & (BAX) .44 % c(Cyt ¢)
EARFIAT BGR GratBALEK FERT BAEAMRMEH(CHERKP001); 5FERF ALK FEREAE
4 CLE B1K(P<0.05), 52 axtBALkE, FE R &7 &4 &R E B ALK (P<0.05,P<0.01), 48 i 1 ROS K -F 7+ & (P<0.05,P<
001); 51 E F KA E A LB I E R 8 & 4 SR (R B AL R (P<0.05) , BT & F & 7 & 4140 L 9 ROS AP 78 (P<001), 5
=R B T E A A F B MEN2 & & 5 3% AP 4K (P<0.05) \DRP1 & & % 3k AP 8 (P<0.05,P<001); 5 T & A+ 7| &
A B I E & Al &4 MEN2 & 5 &3 KT 1K DRP1 & A k3 K F A% (P<005), 5 aXBARFEARAZALEK, FE
Ao EAEARTEAT(PO0L); EFERFAEAME FEFBAEARATEARTP0.05), 5EAMEALE, FERA
FIE A cleaved PARPI/PARPL thfE & BAX % B &3k AT 3 F 8 (P<0.05,P<0.01), FEHK # HHE4H Cyt ¢ EAXKBATAE
(P<0.05,P<001), 5KFZ A KA BEALE, T EH F 7 E4 cleaved PARPI/PARPI H B & Cyt ¢ & B Rk AT 75 (P<0.05), T E
FE R E4 cleaved PARPI/PARPL Huff & BAX Cyt ¢ & &%k KF 75 (P<0.05,P<001), it HFE jr #1304 MFN2 %3k
& DRP1 -5 0 S b AR 3, 3 0 B R 3 25, 7 3 R ik AL 1 B0 39 B Wi AL I, 39 T (R 3 Gyt ¢ BB BAX Frgg e
PARP1 ZLAR 5 245078 S AL AR H M B T

(REWR) M ZRED ) ¥ ;HepG2; K6 & A 2, AR E AL AT

(FEDFESIR285.5 (XEFRERG)A (X EHS )doi:10.3969/).issn.1674-070X.2025.09.007

Mechanism of Ganxi Tablet inducing apoptosis in hepatocellular carcinoma
HepG2 cells by interfering with mitochondrial dynamics

ZENG Qian™’, WU Tao™, LUO Yan*, LUO J**
1. Hunan University of Chinese Medicine, Changsha, Hunan 410208, China; 2. Hunan Provincial Hospital of Integrated
Traditional Chinese and Western Medicine (The Affiliated Hospital of Hunan Academy of Traditional Chinese Medicine),
Changsha, Hunan 410006, China; 3. Hunan Academy of Chinese Medicine, Changsha, Hunan 410013, China

[Abstract] Objective To investigate the molecular mechanism by which Ganxi Tablet induces apoptosis in hepatocellular
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carcinoma HepG2 cells through regulating the mitochondrial dynamics mediated by mitofusin 2 (MFN2) and dynamin-related protein
1 (DRP1). Methods HepG2 cells were used as the model, with a blank control group and low—, medium-, and high—dose (10%,
15%, and 20% drug-—containing serum, respectively) Ganxi Tablet groups established. Real —time label —free cell analysis was
employed to dynamically monitor cell proliferation. Flow cytometry was used to measure mitochondrial membrane potential, reactive
oxygen species (ROS) levels, and the apoptosis rate. Western blot analysis was performed to assess the protein expression levels of
MFN2, DRP1, poly(ADP-ribose) polymerase 1 (PARP1), cleaved PARP1, Bel-2-associated X protein (BAX), and cytochrome ¢ (Cyt c).
Results Compared with the blank control group, the cell index (CI) values of the medium—- and high—-dose Ganxi Tablet groups
decreased (P<0.01); compared with the medium—dose Ganxi Tablet group, the CI value of the high—dose Ganxi Tablet group
decreased (P<0.05). Compared with the blank control group, the proportion of cells with reduced mitochondrial membrane potential
and intracellular ROS levels increased in all Ganxi Tablet groups (P<0.05, P<0.01); compared with the low—dose Ganxi Tablet group,
the proportion of cells with reduced mitochondrial membrane potential increased in the medium- and high—dose Ganxi Tablet
groups (P<0.05), and intracellular ROS levels increased in the high—dose Ganxi Tablet group (P<0.01). Compared with the blank
control group, MFN2 protein expression level decreased in all Ganxi Tablet groups (P<0.05), while DRP1 protein expression level
increased (P<0.05, P<0.01); compared with the medium—dose Ganxi Tablet group, MFN2 protein expression level decreased while
DRP1 protein expression level increased in the high—dose Ganxi Tablet group (P<0.05). Compared with the blank control and low—
dose Ganxi Tablet groups, the apoptosis rate increased in the medium— and high—dose Ganxi Tablet groups (P<0.01); compared with
the medium-dose Ganxi Tablet group, the apoptosis rate increased in the high—-dose Ganxi Tablet group (P<0.05). Compared with the
blank control group, the cleaved PARP1/PARP1 ratio and BAX protein expression level increased in all Ganxi Tablet groups (P<
0.05, P<0.01), while Cyt ¢ protein expression level increased in the medium- and high-dose Ganxi Tablet groups (P<0.05, P<0.01).
Compared with the low—dose Ganxi Tablet group, the cleaved PARP1/PARPI ratio and Cyt ¢ protein expression level increased in
the medium-dose Ganxi Tablet group (P<0.05), and the cleaved PARPI/PARPI ratio as well as BAX and Cyt ¢ protein expression
levels increased in the high—dose Ganxi Tablet group (P<0.05, P<0.01). Conclusion Ganxi Tablet suppresses MFN2 expression and
activates DRPFmediated mitochondrial fission, thereby disrupting mitochondrial dynamics. This disruption induces mitochondrial
fragmentation, oxidative stress, and membrane potential collapse, subsequently promoting Cyt ¢ release, BAX upregulation, and PARP1
cleavage, ultimately activating the mitochondrial-dependent apoptotic pathway.
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Table 6 Comparison of protein expression levels of PARP1, cleaved PARPI, BAX, and Cyt ¢ in HepG2

cells among different groups (xxs, n=3)

205 PARP1 cleaved PARPI cleaved PARP1/PARP1 BAX Cyt ¢
25 [ % R 1.0000.000 1.0000.000 1.0000.000 1.000+0.000 1.000+£0.000
JHE AR 1.068+0.105 2.028+0.062% 1.911£0.131%* 1.516+0.341%* 1.564+0.175
iz aiilh=x: 0.763+0.039* 2.489+0.092%* 3.266+0.0477%* 2.750+0.264* 2.5140.075%*
il 0.372+0.055%#4 3.927+0.109%#A44 10.8281.889% 3.930+0.397+* 3.583+0.319%*

525 PSR AL, #P<0.05 , #4P<0.01 ; 5 8 H- IR 4 LA, *P<0.05, #P<0.01; S F= A fhl it 4L e, 4P<0.05, 44P<0.01
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PR ARRRRE . AT IR 2B , MFN1/2 /B
I LKL MR RE Y G 1, 5 K Sh 2k A gy
2411 DRP1 3 [ #4 plZeRr A sh 2k 229, 78
JHE R FE T  MEN2 5K 57 2040 ] 5 3 Zobr 14
Tl 16 52 R T B ek, 5088 32 b A oufE LR A
IEH DIRE; [RIRTDRP1 S8 16 Ak A2 il FL sk s g 28 4k
LR E NI AL W Rt 7/ B BT E5 % TR N L (i
T A R A TR R B A A | B4 B kA
SEF R  DIREAE R R 5 | R PR F 7 AR IR 5 PR Y
ROS /K FFH

T A M A A I 25 SRk — 2R S e & 2
M7 P75 S HepG2 40MIJR 1= TH i , FLAEREZ A 14
RT3 B R R S PR < 6 T GORL IR AP 2 A
T8 BAX RiAFHEIFR AR, N F LRSS
BBk 5 Cyt ¢ DN AR ] B BE i 0 | 5 0
T2 RS IR SR T4 fil & Caspase BEZK
J N, B3 ik 35 Ak PARPL, HfE 50 g 240 i 7k A 58
TR, Hidr PARP1 AYTHALE DNA $i05 ek
B Fhrak, 5 BAX R I aeH ], BAX
AT BESE F PR TR ROS 5 Cyt e BYBEIL,
1M ROS YRRl S nl i — 2L 34k BAX P2 JA 1=
T OIS 529, X —HL 3 R i 5 Hep G2
AT IR L T A B TR

HH AR GE 5080 i/ N4l 500 2 55 0 s
Fr AT H 2 A 5 U RIVE HIOLH, e 9 th 2 481697
P, HAL T 3E S B SEAEE MR (S
A R SR PR Tz
BRI, 8 2 Z2 W8 38 o 0] PI3K/ Ak 38 % FH i
HepG2 4 34 581 ; Z2 b 55 4% BT gl i 7% BAX
J PARPL M, G Zbi (A2 75 S e e i g T
S ) P S S 200 I P 8 B A R A R T
WA RFHGE , AT — R e i
] LKA Bl 2 G 5, B MFN2 K3k |
et DRP1 1G4k, 5| K e iAcwie Ao Ak 5 Th g o , it
TTARE S P U BRI 1) Caspase /] T30 [, Fie
LSRN HepG2 T 4 M A3 A M S5 T 5
SR ARG T il T gk ik o)
F1%5'F HepG2 AN T A AL, (B AT A7 7 — 2
Jar B« SCIAY L TR AN HepG2 40 MIAS L | A fE Fz e

IR IO B AR A FEXT 2538 s, SR 2
T o NV 9e8 S e R A R e 5 R s Sl ) A
B FEAR N K- T2 7 X SORi AR B ) 2 i e 4
Y B AT I8 5800

25 TR ACHIEGE AR By S5 s Te bR i 40 B 43 B 4
SEHREOR B A 2 T A A ] MFN2 3R
ik M #E DRP1 &35, T 1M HepG2 HUL AL
{USTI AR {17 A 1 SRS YA LN Y £, i W<
SR, 2 B RN FH AL T SE a4
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