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Research progress on mitochondrial prevention and treatment of liver cancer
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Abstract: Liver cancer is one of the most common diseases in clinical hepatology department, which has high incidence, high recurrence
rate and high mortality rate. In recent years, mitochondria-mediated apoptosis has become a research hotspot in the prevention and
treatment of liver cancer. How to make better use of the advantages of low toxicity, multi-target and multi-link of traditional Chinese
medicine to inhibit the occurrence and development of liver cancer by mediating mitochondrial apoptosis is still a key problem to be solved
urgently in clinic. In this paper, research progress on mitochondrial prevention and treatment of liver cancer mediated by traditional Chinese
medicine is reviewed from the molecular mechanism of single traditional Chinese medicine, traditional Chinese medicine compound and
traditional Chinese medicine injection, and the existing problems in the research are discussed and prospected.
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A, SER M. B AL . mEST
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WEH, BB BEUIMHEC. R E D X AR
HEaE Y. BESE/MERE . Z 7). 9hE KB E
THIE R E G IR R IO, b5 7> R R R
MNATR I ZA AT LLE S LR SRR R D 5 5
H 8% Mst1-C-Jun 28 £:3i 8% (mammalian sterile 20-
like kinase 1-c-jun N-terminal kinase, Mstl-JNK)
WOwE IR OH R WOWE B 8 W BE [ adenosine 5'-
monophosphate (AMP)-activated protein kinase ,
AMPK | 555 S ER FIBE IR ALK, I SERARR,
HefLamiE !, PRARERIAIEE ALK, $Rm4ifEi B
MRS X EEE [B-cell lymphoma-2(Bcl-2)-
associated X, Bax ] Itz R R & 2R & H M
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TR, BAAEREE. Rl RRMIIE. 52
BRI AR S AR 5 2 ) 5 PE 7 - Zhou S5U2IRA 7T
RITE ST DOl R gk AR ES B AL, (R4
L T35 R N ERLAR BT I A s N, SRS
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cleaved Caspase-3 IRIEZKF-FE4MIH Bel-2 BRI,
AT A 1) e 240 P P 284 G R I R T2 . Cao S50
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¥ R officinale Baill. '] T/ LR ZE, BATE T
ML ERG K IEE. BREsmInisg, ad
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U (extracellular regulated protein kinases, ERK)
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%53 FRIRZR N VIR G, RIEHAEUTE
YU IR - B 7T KB R AT LA 5 HepG2 41 i
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ST SRR FBA K, IO T I RETE, AR 2
FREIEENE, MR RIAES. SR, B
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Table 1 Effects and mechanisms of traditional Chinese medicine and active ingredients on liver cancer

gy Ry LS TERIBLE SRR
FOE  FOENBEMTOME  TERIERE. U0 W HPEMER D, N SERAERALIEE, BORRRAEIR L, S8 10-11

E20 RIPRTRERERG, BB HOCAET R A TR
; TERBEE . Rd AR FRHAL ARG, 1] Mstl-INK BB, /> SLUKARA, (R4 12-15

TRTIRERRRT, 5 ST
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W PSRRI TS
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E HIER TR 5 KR

il LA AR R AR, S SARREEENE R, A SAPEARMET 2930
TR fELhE PR ROS fR™ A ANARL R A 1T 8 R AR 534, BOmIRREIOIL 31-32

fiE-3-1ME (phosphatidylinositide 3-kinases, PI3K) /& F#E B (protein
kinase B, Akt) MiFLa)4) 5 104 =M H (mammalian target of rapamycin,
mTOR) {£51£%, %5 HCC Hep3B 4 EIM:; 3435 AMPK, 3L
Caspase I RMZERAAITI&4E, % HCC 4K

VAL AL REEE AT M2-TUREIRRES (pyruvate kinase M2, PKM2) -AMPK-d&k4 33

AR BTG 52 M-y FEGE R 100 (peroxisome proliferator-activated
receptor-y coactivator-lo, PGCla) {55, WEIRERR RN LA I
FERCRAS RAR R B IR D RERiRG, AR SO RE

Ak PEkBREH AR IR TREEE SR L AR TR, T AR T AU 34
MEE REER EHARE. R 59 pS3 IBINARRIA T2, AR 35

V] ARIZS
S AT

VEILIBZE . Ao L

TR i
i MEREDDRK

& CLE TR BB W
B BUE. B

TR PR EgR
B WH

i

RE RECH

FEIRARRRE AL,  FI Bax, M Bel-2, AP pggE 36

i Bel2 EHMFEIE, EiF Bax KAMIA Ca ACE, fRdtZehififiiE 37
BRI, ARSI, SR A

Al R TR TR ARG, PRRAER AT GyM I, #ik) 38
HepG2 40 H3 T I R AN T

SRR A2 WK eodris a3 00 N s e e il el oo 39
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BE1
i ARy I TEFILE SR
BEE ETET FNEPH SR IR THRRARTAT 8, 1 Bax/Bel-2 & [1FIA1H, Caspase-3+ Caspase- 40

9 EAMFIZKT, %S HepG2 4T
R THVERAR PP26 A SERIET. TR, BTE H Akt {5 SIENE, EoR AL RAETRE, H-SESIE 4142

FERETVI HepG2 4UMURAT:; ¥/ ROS, BRRRIAT)RE, SURAHE T,
W 2 HepG2 T
mRE  ARER BEIR, #EE T HEEE 4ok iR38 78, T8 Bel-2 mRNA FIAHSEEE AL, (RN 43
JiF Hep3B 4R
A& AZBH Rk Rgs KA SOKE S AN, (RAELRIRIMEEEN, B CytC, LM Caspase-9 [FI7KF, HEHifT4l 44
AR, A s
WK EGIES WVTER. FETER. RUR.  PIRGRABRGL, B ROS &8, THMERRIRAEHILITIL, (R 45
ML REIRTROKITHENGRLIRP , & AR, T T NS
HepG-2 At
So/IS S . 1§52 11 NI TN BERNIES % R s it R e i e T A RS 46
HE HRE MG, PR, MRNEZ SOEARAARAIRE, TR 47
AR TEREEE. TR PEARARRL AR, S0 R A s 48
e TEEE I MRTE. TR, T BAGLIALER, F AR T 49
PN TSR A TER R, UL, b FRCAORLARIENELE, SR R 50
MEE RERA G b, VB 28R RS RBS R RIS, N Bel2 BAMFKIE, L Bel2 RYEREHL 51

A4 (Bcl-2 homologous antagonist killer, Bak) 1 Caspase-3 ]
KT, R AEA M T

Pk FER R KBIFRL BIKETE, #OEIE I Bax EEEEA RENAR, MIMIRITES Cyt C B, ¥ 52
W IEL K 1% Caspase 2 [ 5 ZUHEANRIAT:
IETR MR IEIR . JFES IR THLRARREEEAL, T Caspase 973, HIHIAFREANEMEEEI TR 53
P
AL TEIVR. MRS FRER RRERRTE A (Smac 1 Caspase-3/7/9) HIKF, BEFUAT-EA 54

(survivin, Bel-xL Al Bel-2) %, 5% Cyt C NEGRARE 4N
P, KA R A A

TR HERCR ARBUTHE, AR T BEL-7402 LA L. EVRR SR -2 AT, ISR 55
A IR R
il 5 A SRR, SAUK. W FEREORIARRE AL, (EUERT AR T 56
ikes
Wil R T R IR WL AR SR T 57
% TEE . ML ERHE AR AR TR 1 S HepG2 AT 58

i FEREEH D (=N N 7 N 37 PHPERIARTAR, FRIRERAARE AL, (efEAPmaniA g BEESET: 59

QIR SRR TREARANE . ORI TSRS FEIRTT AL AR, BRI E5 R % ROS HOWKIZ, % 60
TELHA(E 5 ST HepG2 AN -

s AESEOKERY  WSubm. BUE. IBRL WS BIRSORATE TR ) Bax I Caspase-3 HI/KF, RN 6

Npe. WBiCRE FKTEI, =R WIRLERRTIRE, PRSI RERACHT, 0% HepG-2 ANMATIESE 62
4 % FfEFRE. iR PEARAR ML LA, 0 AT bk CBRH-7919 F6%E 63
WA AR L. LIRS PSRN, TS HepG2 AT 64
iZvia BiRER. EimE ik MHCCO7H AR 558 ] f8 il Sehi o 2 se i 65
TARER AIRERREY MM, TRFNE. SIS BOSERAT TR, T 66
YA BREARHRIY  WREA RIS BB @B 3] Wnt/B-catenin 1BES, HIHIFE SMMC- 67

7721 FI BEL-7404 400 LA R J5UR M R 4 ) A K
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R 1
Hizh AR Tk R Sk
B AW BETT AR R, =0 FHRIIT BRI MO T8, S RN T 68
WL WY AL P R RS NIRE R T IR, B AIAE Y, (e A T 69
AR B R R /5 ROS KA LR KR I RERERS, I FFREANRA A K 70
B SIS LRI B, B8, JEAR ARSI SMMC-7721 AR % ST 71
FHHIETS
S U TR BRI b P PBK/AKL (55 SRR BEMAL, B0S gk AN 3 HOC T 72
VEN ol
Loty SRR WANTE . WHSE TR AR R AL 4E K ROS, 1901 Bax/Bel-2 fH, S CytCHI 73
TR DA R e R B (1 B (ADP- 5 B S BRI, TS b kbt
ARPAT SRR, (RN T A B
WEL B RIS, B ER OREEARSCRT S e Cyt C WERRIR AN R, S8tk 74
[k i
ZHR ZRE MR SR TR PR AR R R R S AR ThRERERS, 40| PBK I 28/Belin-1 75
L WKL RAR, FHRERAAIRERS, 517 HepG2 4T
5 UNEY N K. W, HS. RUE B ROS MMFLERARREEAIIER, LRIRIERKFR Cyt C IR, 76
FREHREEVEREA, L Caspase-3 1A, ST
Frig R A, IR, BB R I ROS. SBERRIRERAT Ca? /K Pkl R B b AR 1R sk 77
i, AN P2 s R A 17 5 R
L] FRAFRRTS ersul B ML RIS (K R4 BATEC AL R - 78
G 6-Z%THIE FRREIGE, AR IEIX, B SHIZHZVE AR D VST SEU0H] Cyt C B, N FRRAThRERERS, 79
Jiiibng . ffd 75 HepG2 4T
afE AREZE Wi, ki, Bl ESLRAE TR, AR, (L6 HepG2 AMMIMIAIMAIAE 80
e S
£ SRR FR, B2 40 Bax/Bel-2 {51 Caspase-3/9 [FiiE, FARLERIANERAL, 5F HepG2 81
A1 Hep3B HCC 40T
=T SRR, ILRHZ {RAT-E A (Bim. tBid. Bax Al Bak) MINAFIAT-EA (Bel-2) ) 82
BRI AR AR B IR Cyt C NZREAHE NI IRHCR
5 Hep3B 4Hfustr:
SES T FIEIE I BUR FHZRIAIR2 T Fas B Bel-2 1915, V5 SR SMMC-7721 4T 83
= N HIATA R EIPRRARE R, 8900 Cyt C MIREROFIEIN Caspase ik, A5 84
HepG2 4HEHIANNL R BB AN Caspase (&g SR AR T
%tk TR ANE PRSI, BNE PERLRRIRRE AT, T FERRRE 2L, (Edf AJFP% BEL-7402 85
i i AT
FARGE PR VR BOR IR, T PRI A, B9 MHCCO7-H 4T 86
il TEAFRE
K B 2B U, RS M P E IR AR 1 iR HepG2 AIIBRIEL A T A T 87
Al ERAREE HE. bR BOELRIR SIUE ] HepG2 RN 4K 88
BRE EET . BRI LRI NN FIET R, (MEFEARE 89
B bR HEEEREE  ARESS. K. (E. BRI TR Fas NSRS HepG AT 90
ot EHE
BT BT R4 B, IRV MRS MRER  SSARRL IR AN NI TR A P A R AT T A K 91

WRE  REER FER HOR REE, WKl AR SR T 5T HepG2 NI T (FRE 92
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JFF 9 (R0 R MLAR B 2%, 200 B PR b A A4
[ T A% DB BON IR R R A .
5207 & BRI PR L B3 )2 iR 2R, TR P (s A1
WHAE, SEFKHAINGRZN. PR, fi#
S AT . NMBRE DT SRIETEMTT . FEIm
FORL fREEVHIR . BRIEMERORL. KREEHZ /D
el DR BB E . DU O R B 2 5
75 ] LB IS R e RLAR I AL, 520 Bax. Bel-2.
Caspase-3/9 J Cyt C FIRIEKF, /- FERARMT:
wAE, REFEHIETUHE TR
2.1 RBESEIEES

T LS AR 7 2 T AR 30 g JE %5 15 g4
TN 30g. AAR30g. HIEH 20g. ¥ 10g.
=5 gv PHE 15 g 8 Wi 244 R B RO AL I
B BE A VS IMARRIIThEL B RTIRK -
ZH TR KRR, 257005 T
AT AR 70 B Ak I 335 A2 38 7 G P T R M L )
F ALK SR /KIBTE 2R 1 9 (aquaporin 9, AQP-9)
RIS, Wk LRI K MG 5%, I8 I A 2 (RS
KRR 70 Hoo J2 N AR AR BRI, 45 R 8
g R I AR5 P R AQP-9 FIRIA K
N FERAT TR, HRIPEMRET, KERS
U R DR, DRI, 258 55 2= SO0 3L Pl g A 1f
KRR 75 AT DL I V& 2R AR I T A 1T P
22 N&%xERH

NBZEFE T ARG 10g. IR 10g. +
NHEE20 g, BkTFS 15g. AHE S g5 R Zch
M, BABEA. WA, HArEK
FZHTRITIHER. IS8Ty nhd i R gk
RIERAL, B RMSCETEAMRIE, BiSLRRk
W TEA T R ETUTRERER .. RE5E0TE
I URZRAAIBERLAL, TS Bax. Caspase-3/9 Al CytC
kK, FRIK Bel-2 IRk, i SLRik
TR, JMEIATE HepG2 413 5t 555 S 2104
oo HHUERIET, USR8 75 m] LAd i 5 4k s i
HALKSE, PRSI T B A RIE, IS A R
T A A 1T S 2 U 9
2.3 IRIEEMES

FRIETE AR 7 2 B E AR T B 30 g B AGEE 15 ¢,
Lol 15 g, MEILZG 15g. € 30g. REZ30g6
R 2 B T 2 TR, BATERRRE . 2R
FEBARIThA WapR b T sk s 71, ek

B MBI GRS, AR BATT iEERIEH &
By i6 e 52 R A6 0T B Gk OSE I B LBk IS R
X HepG2 4S8 5 2 IR0, 45 SR IR BT A 77
EIRVR Y R RN R AT o N
Caspase-3/9 [i5 1, JEBNGRATITMEES, REU85
ST Bl BRIEIEM DT T LoE /3
SRR AR R T I B T A HE A U R IR
2.4 EREIEHTBAL

e IR Y BRI AR T B 30 g R RE 15 g4
10 g, #HKAT30g. JTEEH 20 g BF10g. =A%
10g. #HAR10g. AL 6g. WK 20g. WS 12 g4
th#510g. RAg 10g (). B 10g. HE 10g15
R R, R P R AR — I B R B i
AR A W TR T JROR M e S R R e 6 24
J7 o FEIRIEROR B A IS VA EE . R MALRS . 28
P ATRUEIE IR, WA TR R TR, R
BEE AR T, BRI A B S A SR LA e 2
SR B2 I PR IT 0. 5 S e 100l it
RN A AR TR L 2 R R o A i i A
ZATITSEL, DRI T TORE 6T K BRI 4 FH 1)
SO, 4 SRR NI T JURL A 08 (I B A T 2
LA RN 20 B RS 1 S, (R B P 200 1 9 T
FEPURAE . A2 U0, v R T DU I
2R o A7 L EL A7 7T T A S o A i 42 L T 41
K.
2.5 FREIHEIR

R ER AR E R E AL 75 g L EHE 75 g.
FAEIEE R 150 g« 775 75 g4 WP AR, 2
A R R 2R A B 2 N TR o Bl i A T e i
PV REEHEIR B A TSR T B
MThR, AT TEAE R MR BA 75 S g T
P e A S % T RR S U, BRAIBAE S5 0102)
TR, fREETH BT LA K HepG2 4RI TS,
R D LA T A 3 3 AR A 240 2 e 5 I P A (1)
P, FEAU R ERBZ, (RERA A Ca?
B PRI ROS, 51 R A0 T M,
FdRE AR SR BRI )
A KT R B A T ZRRL AR TR AR SEILY

BEAh, B IR 2 7 I R LA T 2R A 1)
R RRfe ) e B B VR TT AR AN, TR IR
AR Rk (1031041 0 R SRR 1051, /N SEEHIZ 1001,
M AT R v 1070, DY T S OSTAT Af ps # (100- 1100 ] DA
T Ik BRI LR RS LT, Bk P8 FEF 400 L P



«582 . PER 2022418 B53% B2 Chinese Traditional and Herbal Drugs 2022 January Vol. 53 No. 2

Jif AN DR T 25 RIS BIORTE FOAET, AR 2. MBS 27, BARERAS T 2507 [ B Th s A
fRE MARIR . WBRETy . RIEEMTT . | AR, (HEW SO A A, 2R AEs, B
THRURL. BRI TR, KEEHZ (NEEE o clnt 1414 21 BURCIE A2 ¢ AL N I TR R
NSERN S INRDI AR DU B R G A2, SURAMIR TGRS, 0] AT e 240 0 PO 1 0
7 R E AR T BB AR ARE L RS FRImAReET.

®2 PAEFHMATEER R
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Table 3 Effects and mechanisms of traditional Chinese medicine injection
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Fig.1 Mechanism of mitochondrial prevention and treatment of liver cancer mediated by traditional Chinese medicine
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