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i E B0 RERRENSYIIT @A AR BT R . ik A B BRI M IR AR AL “Hepatocellular carci-
noma” “HCC” “Phenolic acid”“ Anti-cancer mechanism” % 4 % 4233 , £ ' B 4o W | 7 7 £ 25 W  PubMed 5 # 38 & 7 406-% 14
200041 A —2020 4 4 A &k 0948 % Sk , STy B AL A- 4 O 40 B 69 VR R ALE) AR AE S R R 0 e R b AT4%38 , 4R 5
L B R A A 2R LA n I B, R e R 2 5 Bk R R R R AR R T A R R g IR R A A L 1R
SHFAE R A AR G 324k 3(LC3)- 1112 5 i@ B8P SE I I3 20 it B o, VA RO R R % & B 3(Caspase-3) i -FIF & I A =, HAE A
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K9 2 84.1 T 5], b v [ 3 s 191 B 46.79%
JHF98 1) 22 D R 28 4 o AS B f , R R 5 4 I, o 27 U
e WA AR  MAREEL JEAE GRA R R Sk
PR RS S PE R & A YIRS, BAEl, GRS
AT AR N e 10 = 2867 T B (B i T e Ao
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M IREAE YT 2 5040 T B AR, B A AR
U, e FLAS R AN R AT 43 oA R R R R BE A R
fR7 . UL EOR R AR B R LR VR
RS ; P SE PR R AL 6 4 S e MR R  PHIB R 45
MR AL G VE 20, A SUEY Bl S Pra e
SEE W o AR R IR R Ak A W vl 3 i BH
2 6 S, D A AT 22 53 SR PR A R A OC
F . p38 222 TE AL B 1 (p38 MAPK) 465 51 & 1
] JH s 200 14 5 5 36 5 R T OGS P R A AR K TR T
(VEGFR) 574 J& 4 11 (MMPs ) {5 538 i & FER it
PR 48 Bz -1 5 2 AR G 40—~ 40 i J s 200 R A= 2 A
A% R A LC3- 1T WA THE LIS 3- I/ 2 11 it B/
R 7L 2 47 5 1 B 2 HE 2 11 (PIBK/AKY/mTOR ) %5 {5 53
A T 9 A0 I A L DL e R i) p53 | U T A B 1
(Bax) \MAPK %555 [H -, #49 E K 25 F1 1 3 (Caspase-
3SR IR T 5 IR B 25k A A BT R 25
W& v BA REAR AT 25 W00 1 21 2L 88 1 i s RIE
DI S U iE v E Y. R, 2B DL TR ™ - I
A0 M9 “ B ML “Hepatocellular carcinoma” “HCC”
“Phenolic acid”“Anti-cancer mechanism” 5% 4y 58] , 78
N O e 4R ) PubMed 45 BCHE 12 T 41
A 2000 45 1 H —2020 4- 4 H & R MR, AL
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R At W R 2 Ak A W T I g A AL ) B 152 FH T B
1HIO BT SR A —253A , B 76 A I I I R B v B i B
Z BRI
1 BEBRENEYIAENEENS
1.1 #NFIFFE A A A IE3E

IEL V7 ek 240 6 114D 200 e ) 358 %o 00 o 9 0 i A 4 L
AELMERN . M 2RI M 2(Cde2) J&2—Fh %
(1% 240 i S SR TR, 2t 22 B R/ 95 % R (Ser/Thr) 25
VARSI L | FE VR4 20 MO 5 L Ak, A0 B ST 00 sl v
RARICEEAE TS, 4t i 53 25 A B1(Cyclin B1) 55 Cdc2
55BN Cyclin B1/Cde2 5595 AT N 40 i i A 22 53
249, Ming Y 48R I, SR FH AR B b7 5t b BRI SMMC-
TT21 A 24 h S, 40 M B EE T G/MU 20 L
Cyclin B1 Y5 Cde2 2 FI I 235K 7 B3 T B, X $ /R ]
LR AT AT 3E i A% Cyclin B1/Cde2 524540 9 42 B, AT
0 JF s 20 L2 G o ARV JBE A S R IR R LA
Cyclin B1/Cde2 & &9 s 7 A, T 4 98 Bel-7402
20 L BELYS 1 Go/M I, D828 LR AT A 2243 24, DT 4 1
Bel-7402 445", =23k A UNCL19 2 1] i i 43
WU 2K 11/B-3% PR 11 (Wnt/f-catenin) {75 5 18 2 30F
A e ) H A T R T S LA I ALY UNC 119
RS 0 S e B 3B (GSK-3B )/
S-catenin {55 5 %, BHL#E T8 Hep3B 40 M 4 91 F Go/G,
01, B R A, AT SEERHTRVE F

WEAN B R 25 Ak A nl sl 2k T | 9 4 4 L B
FHOGAR 58 I R g 7 A, il o p38 MAPK 55
4% T R4 A PRI S TR IR T DT 9 4 SR Ak g 38
RAE GG TG R EYF TR BESR R B, AE
i VT 48 i g S AR AR K IR P45 A 8 11 1 (IGFBP1) & H:
T SR DR Sk 2R 1 sk R F O3a (FOXO03a) 1 3R
ik, {2 i p38 MAPK Bk i fb , i iy 30 i - 98 HepG2 .
Bel-7402 41 (388 7 7 PR [l As, BE SR R nT 3 5 S
JIFL 61 P 8 5 O F 2 11 2 (SREBP-2) g 2 15 , 386 T I ] it
FE YLD 0 B B, U055 1 BE A G5 5 i A% 5, DT 1
JH- 95 20 M A B AE T gt D R T 38 Aok 90 A AR AR 8
P18 4 25 11 2235, 7 MAPK {35 538 % , B HepG2
20 AR F S 3, TR AR A . SRR T A A
HepG2 #% 18 i # B 21 24 v 2 i 42 )& 46 (1 1§ 2
(MMP-2) B2 7K, FEAR MMP-2 5 41 440 5] 4 &
FE I 2 (TIMP-2) 19 HU AR, 00 140 200 b &0 J5k o 56 i, & 72
JibRd AR AR FREY . BeAh , BB IR T A R A
A2 (IL) -8 I 7K F- , AT 410 il HepG2 4t it 354 58" % Ji
PRI 5- PR E AT #0111 HepG2 \Hep3B A IS 5" 4
BRLRUIBA IUEH BE S0 ] Hep3B 41 IG5 RIS
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FIUER , 050 9 BRI A W 0d -8 20 S 6 8 1 P A5
PP AR DGR S B 1 1% S A 5. AT Il 1T 240
N s A B PR AL S IR LR 1

®1 EFMHIFEALEERNBEBELESY

BREAY fi MM R 5%
AR 10~160 pmol/L  SMMCTT21,  Ake BERRAL (p)-Ake,Cde2, Cyclin  [10]
Bel7402.HCC- Bl p33,p-pS3.p2lcipl
9THAIN
10~30 mg/kg B
FEURR 1560 pmol/L ~ Bel740241Hf1 p21, Cyclin B, p-cdkl, p-cdc25c,  [11]

p-chkl

p21. p27, Rb, p-Rb. p-GSK3 B . [13]
SK-Hepl, GSK3 B . B -catenin, B 4 JZ 11
SMMC-7721, (Lamin A) . p-CDK2, p-CDK4,
MHCC-LM34ifff  p-CDK6, Cyclin A, Cyclin DI,

Cyclin E.UNCI19

T 0.75~3.00 pmol/L HepG2,Hep3B.

2~8 mg/kg R UNCI19, B -catenin, p-Rb, Cyclin

DI1.Ki-67

HepG2.Bel7402,  p-p38  MAPK, p38 MAPK, [I3]
MHCC9TH,  IGFBP1,FOXO3a
MHCCTLAHI

25~50 mg/kg HR p-p38 MAPK IGFBP1 FOXO03a
RER 5~40 pmol/L  Hep3B.SK-Hepl, FDPS3-HH3-HER - FEiA  [16]
Huh7 A549, JBJEH (HMGCR ) R — Rt
HI666 MCE7, % B A & B 1 (HMGCSL) |
MDA-MB-231  SREBP-2,p-Ake, 2 i {L & 4
il YA BEB (MEK) | Ake, p-MEK 4
90 £ 5 98 1 (BRK) 172,
p-ERK1/2,p-GSK-3

ERKI/2, pERKI/Z2, MMP2, [

B 5~30 pmol/L

SRR 60~1000 wmol/L  HepG24il

TIMP-2
0~120mghg  BR ERKI/2, p-ERKI/2, MMP-2,
MMP-9, TIMP-2
WEFR 225800 pmol/L  HepG2AME 1L-6,1L-8,IL-10,1L-12 (18]
SR 125~250 pmol/L  HepG2 Hep3B4l ~ ERK1/2,p-ERKI/2 19
i
fEAE 20~100 pmol/L  Hep3B4IHE 20)

1.2 IS ER R E RN

(228 FNEL T S48 e e 4 FEL DA 5 R ok IO 5, 2 b i
VB T AL bR 2 R 06, I 9 bk L 4 2 4
FHLWENZHNE ZA RIS 5IRENE I EY
St R R IR A A W R E . MMPs
I FLAT il S5 R I S 4 B AN T B ) 1 — 2R 2R 1 K i
it , 5 R AR 2R AL RS B UIAR DG o JEIRSE Y F- 22 5y
S IV Y JEUEE 1, MMP-2 Al MMP-9 34 IV 4 J5¢ Ji7 25 1
AR S I R AR I, A B I 200 B S W L G A 4258
M, RIMIFTE KB, ARAT IR BE I HepG2 4l i
E-45%h % [ (E-cadherin) 5 B %5 8 1 1 (ZO-1) £
ik, 40 6 MMP-2, MMP-9 ., 3% J& % 1 (Vimentin) .
N-cadherin ({235 , 1 P84 1 -0 BRFE AL AR 5G40 116
PR B0 1) JHE 98 A0 M 42 22 AL AL I VR ™. IS 9
G 6 A A DR A2 AR 2/ S IR U ik 0 A B (VEGFR 2/
Sre/FAK) J& LS N B2 A K TR 8 A 5 A% 3 Hh i — 2%
T UEE ARG B R SR S 2 R A A T
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YNGR BEE Z R AT o 7 | VEGFR2/Sre/FAK/
Cdc42 it VEGFR2 R AL , T A i 2 R 2R i 26k
WD FAK R AL , WA Cded2 2R 11383k, 10 L8 2 1
FHE, LA R Huh? UM R, A, A%
B: (Integrin B,) #1 Ras homologous (Rho ) 412 55 [ ()12
ZERIELFS « Integrin B 01 BT 15 4H LT A5 LA S 40 -5 248 i
AL T 2 18] B B B A 5 Rho /B b B2 00 40 7556, 8@
SO 3l A ES A i WK N[ ) A S I U e AT ]
SN 20 B AR PR B A A28 N AL 5 22 i S 1 A M
g, Park MS 25 L, ¥ R IE 1 T 1 Integrin B, Al
RhoA %585 1435 , #17 Integrin B/Rho N FHIfG 5
3 S0 4 AR AR R L3N A 1 EHE, I R E ) AR
MMP-2 . MMP-9 L) J #% [ «B (NF-xB) £ [1 515 , AT
i v B 4k 19 SK-Hepl 40U Y {2 22 F5E RS . BAY
05 i 20 2 2 N R A T By R 2R Ak 5 W i AL

LGP YR BRI A e T b B HepG2 4 it A & B, H
TR PR BES T HepG2 4 i 18 12 41 55 LC3- T 25 (1K P
By W5, AT ok 2% P T 5 R %) 240 o 2 1k 400 40, R PR AR
P VER

mTOR J& 2 it [ W3 v 5 22 1 i R 98 1 IR, vl il
PI3K/Akt . MAPK % | i {5538 B HEA TR 42, 2 sz
il B AT A2 i A TG B BFIER R SRR R T 3E L A
7 JHF- s 2 L P9 95 P B ) 7K T 5 ) 240 P ) AR
7, 410 i PISK/Akt/mTOR 3 i , fif LC3- 1 &3k /K- FF
0, TS & A WESY . PHER R B AT 38 23 9 ] Ak/mTOR
55l BRI S SK-Hepl . Bel-7402 4l it 2 A= A Wt , il 1t
LRARIAT RS R PR AR T, 5 B WEE & 44T
JRE AR R e Ah , BRSO R L A 7 55 mTOR Y 36
ik, 8 3 E ps3 AR H Jr X TE LC3- T 3 (1 R 1k Rk 4 o
SMMC-7721 #iififg 7 W™, HAT{e 2F JH- 98 240 it 8 s A

e RIS A TP T4 3.
1=k | = 4 = . F 4 K N pua Kk S
®2 ERNGFEAREEMEREANBIREL £3 E(LEETESNEEERNEEEL S Y
Pas
&4 BRI A il MsE R R 5%
mEkkaY A& MsE R LR 5% {iy:di 6.25~100.00 pmol/L HepG2 SNU-449  LC3-TI [30]
AR 5~100 wmol/L  HepG241l MMP-2, MMP-9, E-cadherin, ZO-1,  [23]
Vimentin ,N-cadherin, p-cleaved- il i RERR 10 wmol/L Huh7 HCO24f0  LC3-T .LC3-T1 ,Cleaved- ;3]
BT (Met) , Total-cleaved-Met, caspase-9, Cleaved- caspase-3,
JF K IR (HGEF) BIM 62, Atg3 Beclin |
50 mg/kg B E-cadherin, N-cadherin, p-c-Met, Total- HEORR 104200 ol HepG2I LC3-1.LC3-D p2.Beckin]  [32)
dened et HOE FHR® 1100 pmolL HepC2, LC3- 1 .LC3- T pPI3K p-Akt,  [34

MEE®R  1~100 pmol/L  Huh7 HepG2,

Hep3B 4

p-Ste, Sre, FAK, p-FAK, VEGFRI, [29]
VEGFR2, VEGFR3, p-VEGFR2,
active-cdcd2,  Cdcd2, active-RhoA,
RhoA Ras Hi C3 W Z R (Rac) |
active-Rac, actin, £ 4 % {1 2 & 11
(Feactin) FRIEMEIE A (G-actin)

p-FAK, MMP-2, MMP-9, NF-k B.p-  [2§]
NE-k B, p-Src, Arp-2, PI3K., Akt, p-

Akt, Cdc42, WAVE-2, Racl, RhoA,
Integrin B Bk IAF- k BV
(TkBa ) \pTrBo Tk BHE o ik
TEIE(IRK o) Tk B B REFL LA
(IKKp)

3 02~12 pmol/L SK-Hepl 41

1.3 RitATELHA B 1%

G 2 — Al VA AR A 5 1) v O ST M A Y P T
T AR, E A A ZH 23 1 TR i s B A2 A0 A 2k
AeFFAMIE NS, LC3- TT#E AW P RFECHER 2 A
W E s bR &S 22—, Yurdacan B ZEMR B, 4
Fis R A J 95 HepG2 . SNU-449 4 it Fh LC3- 1T 25 4
()22 TR 7K i 254 R 20 R PN XU BS54 TR o8 1 s
0, TS & A0 F . Wu Q ZEPU i@ o i &R Pl e A
JiF468 HCO2 4l g A1 g hv AR e SO FE Huh7 20 i 1) B
FEEFL, R R IR A4E A4 R DBCA R h AR e vl i i i0h
LC3 &, et R A B i &2k o RV R4 o%
WOR BRI BT 75 R A A RN, (R A R L
THOLT , By R 2L S th R BN R4 PE A g . 5 AL
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SMMCTRLAME  p-mTOR p-RIGA FIEL L E
F1 1(4EBP1) 62, Beclin 1,p-¥
FEIKET So I B 1(RPS6KBI)

Bel7402, SK-Hepl Cleaved- R _BMUERS  [39)
g1l fi§ (PARP) , Cleaved-caspase-9,
Cleaved-caspase-3, p62, LC3- 1
LC3- 1T\ ATG6, Beclin 1. p-Akt,
Akt,p-mTOR .mTOR p-Fi ik
T[T S6 34 (PT0S6K) p-4EBPI,
Cyto C

FHRFEB  25~400 pmol/L

b=t
Ly
¥
=

060 ol SMMCT2U LC3- T . 1C3- . pmTOR,  [36]

mTOR ,p62,p53

14 FEEARAT

AT XRR 1 BIRE P PR st T, AR 7E— 2 1Y
A BRI R AR A S R R AR A R
THERANM, AEFRSHUAR N IR R S 1 FE . AN
LRRL A T AN PR T A FR AR, 2R A R T
ATl 22 Pl , IS AR | PN T 97 35T DNA T 24
5, 0 S I A S BRI 5 4 K A e T | 2 A
=07, By R Ak AW 32 B i SRR R T A 5 B
S ITFIRE A0 M & A2 JH T, 1N Zhang H ZE00% B, 36 iz 2,
P2 RE 5411 i Akt/GSK-3p/f-catenin {5 51 % , il 1 _F 4
Bax Fll Caspase-3 1315 , I T 8 PARP 85 131k , il 1 £k
AR T 38420k 5 & 9 HepG2 . SK-Hepl , Hub7 411 ifg
GRAEMT . R, W E TR W6 S T8 SMMC-
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TT21 A A SR AR AR R T, DT 0 o) e g O
ItAh, Deng Y 55U 3, An] B 5038 12 p53 A [ 1A L 1
HCN PLRPRMT R RS L AT,
HfgiE L ANE AT S AR A TR A 5 R e M T
FLAE AL 5 52 5 8 TR 47 85 1 Fas YRR KF 5 1E
Caspase-8 I fbA7 K

AR LI, BRI AL A Wik & A7 AT LASE 5 i
Jo A LG AR ST TR YT RS | 40 Zhong € S MIMESY
R FACTR v A S AR 6 C R h AR AT TR
2,15 % HepG2 . SMMC-7721 0 L T, ' 35 4 5 B 4E
IR A 8 25 (DOX) P J 16 18 5 1 7E R BUTHE B2 T8
BEAY ef kB, R AR R I G (I i DOX W] g ZE il f2
A I FEFRAR T 77 DOX XD LA %5 . FERE Kz
TR AR T -9 MHCCOT 40 M i BF 9 vh & B0, T %
X FHBE W8 1 Caspase-3 R IER A R IH - kA4, B
T MHCCOT 240 M4 5E , M & #E 0T e /5 FH . i e
SRR ST HepG2 4 ALY v | S0 2 T A0 320 AR AR
b FRLH [ 20 AT T 2R AR 309 LA, LA R S 02 ik
200 it 4P 7 38 S 17 AR R T 2 1 Bax AR TR0 K 1
Caspase-3 G LA M,

AN, By RS Ab A A8 00 9 240 B 1) A AL ) S
1 22 2538 PRI VE RSB . MAPK {5 53 6 A IR
AN ARAE N VSN A KRB ST AR B R
RAFEZAER R B BRI A Y38 1 0 MAPK [ 5
T BORIE S I A & A P8 T, Yurdacan B 25" 57
KB RSB R R AR JE v 38 1 410 1 MAPK 3 [ i
ARG A Ser/Thr i , A 175 & HepG2 . SNU-449 4l fifd
JAT:. p38 MAPK I ERK1/2 & MAPK {55 51 B& i Wi 4%
TR, 2 H R AL FRS (1) HepG2 AN i L (At Ay
S AR AN A R A PR LSRR TR 2
WGk B, Tk 5 2 T8 0 0% p38 MAPK il ERK1/2 )
HTRHEAD T, SR 2 SR A T k
T2, Roy G A" H B4 F IR T il HepG2 . SMMC-
TT21 AT A IR, BT TR 0T B A R T A 5
BRI, 5% 0 960 20 e 7, L OGS A AL/ T
S MAPK Fll Akt/mTOR H Wi & 15 7, iX — 25 R4l
R BT WSS — R 7ER 28 S M iR . B
VA A TR B PR G LR 4.
2 EERRN SWEREAYHELZ PRI A

W RIS Ab A P BT bR R B, (R AR 2 B
A Y i B 5 2 B A= R R BEAS v S T 8, TR LG AR
W FHA BB R R B S AR R B R AR
HORST R R AR L, SFHUCRRE H =
TRAAY, A BUR PO PR 2 Fh 2 BRE
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mEELEm  AE Mg ELY LR SHH
1H@ZE  01~2 pmol/L  Hub7,HepG2, p21, Bax, Bcl-2, PARP, Cleaved- ~ [38]
SK-Hepl 4 PARP, Caspase-3, Cleaved-caspase-
3, Ake,p-Ake, Sre, p-Tyr-See, p-Tyr-
EGFR EGFR [5 54 % ¢
T 3 (5tatd) p-Tyrestard , peSer-
st pERK, ERK. GSK3 B . p-
GSK3 B f-catenin ,c-myc,, Survivin ,
Cyclin D1
LATR 6~100 pg/mL  HepG2, Bel-2, Bax, Caspase-3, Caspase-8,  [39]
SMMC-T721 441 Caspase-9, Cytochrome C
WAETH  3125~50 pmol/L SMMC-TT2L4HIH  p3) [40)
PR 625~100 pmol/L  SMMC-T721, Akt p-Akt, p33. B2, E fE £ [4])
Bel7402, (Survivin) , Caspase-9, Cleaved-

MHCC-9TH 4} aspase-9,  Caspase-3,  Cleaved-
cspase-3,  Caspase-8,  Cleaved-
caspase-§, PARP, Cleaved-PARP,
Fas FasL .cyto C

97 20~720 pmol/L  Hep(2, PARP, Cleaved-PARP, Caspase-3, ~ [42]
SMMC-TT21 41 Cleaved-caspase-3., Caspase-9,
Cleaved-caspase-9

0.5~50 mg/kg R Ki-67,Cleaved-PARP

FERR 375~2400mg/L  MHCC-97 i Cleaved-caspase-3 [43]
191 10~200 pmol/L ~ HepG2AIHtl pS3.p21 Bax,Bcl-2 MMP9 JFE  [44)
AT2(Cox2)
hBm 1~100 pmol/L  HepG2, SNU-49 MAPKI, MAPK3, MAP2K3, [46]
gl PDGFR B

TR 0.75~12 wmol/L  HepG2 2l Cleaved-caspase-3,  p-caspase-3,  [47)]

Cleaved-caspase-9,  p-caspase-9.,
p-ERK1/2, ERK1/2, p38. p-p38.
cyto CBax,Bel-2

10~100 pmol/L  HepG2, Akt, p-Ake, Ki-67, Bax, Bcl-2,  [4§]
SMMC-T2L4HE p-mTOR, mTOR, p-ERKI/2,
ERK1/2, PARP, Cleaved-PARP,
MMP-9, MMP-2, p3§ MAPK,
p-p38 MAPK, /-3 F A
It (CD31)  Cleaved-caspase-3.
p-caspase-3

R PRI 22 AR AR, BRI T L PR L FH 17
JE ™, Khan MW 807 % Sl i 12 il 2 1 S R
i TRk 2 605 90 A BE 9 30 3 910 7l PISK/Akt/mTOR
i % 1 ps3 1Y R iE , 5 S HepG2 41l it & £E 4
T, 456 . Zhao R EF™IR I, KR AL 1 RE AL 2
PR JE X HCC #R FUIHS 4 £ 98 HLAT B4 I P il 35
o TR R 75 R 9 10 A 3 ) 5 1) RE SR R M KoL,
BEHNH SMMC-7721 41l il o MMP-9 435 Ak, AT 40 40
LR R AEE R,

Bl BIFTE TR, ANERIE IR FFHEICR IR H Bk
PR VA Iy R S AL e i LR R0 TSR IO T
FIBTIRIRE AR o BBl SR 5 SOOI 9 R B, AR TR R TR
VESTRL, T Js 1 SR e T g o A e R B 98 B A R R B
BT ARG YE . R — RN IZ Tl
PRIGYT A WE5E 2R |, JHE 2R AT A5 %00 il 93 4 e ) v
BRI RS G A1 T 0™ A/ N SR SR R R A
5 2R g A 39 2/ U Sk s & B Mg ST &

FPEZIG 2020 4E55 314555 1740



JSE FH BEAT 8 i P S AR A R, S I i SR BCR:
PRI 22 VB X B LU A, g Tt AR 5 7 FH 2 )8R
BG4 I R A ] A< 4R T 30% L E . Qian Z
SRR T S PRI X 21 44 JR e e 01 28 (4% 2 491
JFo () R AR SR IR NG IR 2250 i 45 24367, (IR
SRR ST 2 256, R DL R R A WA RSO 5 18 44
e ) I IR 25 24 ), 25 3 A4 P A 1 JC ] i
A AT T {Bf g R AR B 4/ o TSR, B R
FAG W RA YU SR R S A T —E
FIEIRTT RGN BRI S YRR 2P0 A
H R BRI 5

®5 BBELSUENMESYRLPRINA

i

BEkiay  HE M Rl 2ETH

FHORBRAVRRL 82~272 pmol/mL  HepG2AiMfY p53. Bax, Bel-2, Caspase-3,  [51]
Cyto-C, Bad, NF-k B, X j
BUHTHE L (X1AP)

RERBAER  3~15 pmol/L Hub7 HepG2 SMMC- 152]
7121 HeLa 41
16~205mgkg R EGFR \VEGFR2
FERBAOKE  1~50 pmol/L  SMMC-T721 HeLa#Rlfl MMP-9 53]
40 mg/kg BRI
PR RRRE  0.5~12mmol/mL  SMMC-7721 Bel-7402 [57)
El
50 mg/kg B
FERRIRRUE 40 pg/ml HepG2 HCa-FA I [59]
4 mg/kg PR
3 g

25 BRIk R G W I U B R R ORI T2
SERR AR, OIS R TE B — 2R HW TR TT AN (Y
PURZY) . IEHERVIRL I, MRS E MU R A
ZAL N PR SRR AR, A S R
A 200 L B A ) P 2 MO AR R RN RS i a2 T 2 i
I 5 S P A B ) T AL S B [, IR 2 Ak 5
WAEDUTE 25 DI A b HAT BRI ALY 25 M50 JE 5 4141
B R EERIE T LS 3 s U s e VR . F i, X
BRI B W RIIIETE B LUASMIFTE S 3, 1A N 526 K
I PRAESETT JR A0, B A A5 WU AR N O BT s A R
ey Rt — 2L E5E . (R, th TR & Wb
B 5 2% , 5 W0 22 4% 10 % D3 [) 45470 P e A 1
I, B8 ST LA AIE 55 11 PR AT 5 T A 2 T X T PR
KA VI BUT S PRI IR e 5T, IR - kG 1
SR RR AL B W EUB G B RS Y, it
—AREHEZIAC S W ) e R e AR S5
[1] BRAY F,FERLAY J,SOERJOMATARAM 1, et al. Glo-

bal cancer statistics 2018: globocan estimates of incidence

and mortality worldwide for 36 cancers in 185 countries
[J]. CA Cancer J Clin,2018,68(6) : 394—424.

HEZED; 2020 455 31 5 1711

[10]

[11]

[12]

[14]

SAGNELLI E,MACERA M,RUSSO A, et al. Epidemio-
logical and etiological variations in hepatocellular carcino-
ma[J]. Infection,2020,48(1) :7-17.

SAYINER M, GOLABI P, YOUNOSSI ZM. Disease bur-
den of hepatocellular carcinoma: a global perspective[J].
Dig Dis Sci,2019,64(4):910-917.

WU YH,ZHANG BY, QIU LP, et al. Structure properties
and mechanisms of action of naturally originated phenolic
acids and their derivatives against human viral infections
[J]. Curr Med Chem,2017,24(38):4279-4302.

WU YH. Naturally derived anti-hepatitis B virus agents
and their mechanism of action[J]. World J Gastroenterol,
2016,22(1):188-204.

SPINOLA V,PINTO J, CASTILHO PC. Identification and
quantification of phenolic compounds of selected fruits
from madeira island by HPLC-DAD-ESI-MS (n) and
screening for their antioxidant activity[J]. Food Chem,
2015. DOI:10.1016/j.foodchem.2014.09.163.
ESPINDOLA KM, FERREIRA RG,NARVAEZ LE, et al.
Chemical and pharmacological aspects of caffeic acid and
its activity in hepatocarcinoma[J]. Front Oncol, 2019.
DOI: 10.3389/fonc.2019.00541.

ROSKOSKI R JR. ERK1/2 MAP kinases: structure, func-
tion, and regulation[J]. Pharmacol Res, 2012. DOI: 10.
1016/j.phrs.2012.04.005

CHOI HJ, ZHU BT. Role of cyclin B1/Cdc2 in mediating
Bcl-xL phosphorylation and apoptotic cell death follow-
ing nocodazole-induced mitotic arrest[J]. Mol Carcinog,
2014,53(2):125-137.

MING Y,ZHENG Z,CHEN L, et al. Corilagin inhibits he-
patocellular carcinoma cell proliferation by inducing G/
M phase arrest[J]. Cell Biol Int, 2013, 37 (10) : 1046~
1054.

XUF B e, E AN RURIR S 5 AT Bel-7402 4
J Go/M B B TR AL WF e (0. F B P B & &
2015,40(24) :4897-4902.

LIU Z,ZHANG Y, XU Z. UNC119 promotes the growth
and migration of hepatocellular carcinoma via Wnt/be-
ta-catenin and TGF-beta/EMT signaling pathways[J]. J
BUON,2018,23(1):185-1817.

WU L, GUO H, SUN H, et al. UNC119 mediates gambo-
gic acid-induced cell-cycle dysregulation through the
Gsk3p/B-catenin pathway in hepatocellular carcinoma cells
[J]. Anticancer Drugs,2016,27(10) :988—1000.

NAM YIJ, LEE CS. Protocatechuic acid inhibits Toll-like
receptor-4-dependent activation of NF-kappaB by sup-
pressing activation of the Akt, mTOR, JNK and p38-

China Pharmacy 2020 Vol. 31 No. 17 - 2167 -



[15]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

- 2168 -

MAPK[]]. Int Immunopharmacol, 2018. DOI: 10.1016/j.
intimp.2017.12.024.

YANG LJ, TANG Q, WU J, et al. Inter-regulation of
IGFBP1 and FOXO3a unveils novel mechanism in ursolic
acid-inhibited growth of hepatocellular carcinoma cells[J].
J Exp Clin Cancer Res, 2016. DOI: 10.1186/s13046-016-
0330-2.

KIM GH, KAN SY,KANG H, et al. Ursolic acid suppre-
sses cholesterol biosynthesis and exerts anti-cancer effects
in hepatocellular carcinoma cells[J]. Int J Mol Sci, 2019.
DOI:10.3390/ijms20194767.

YAN Y, LIU N, HOU N, et al. Chlorogenic acid inhibits
hepatocellular carcinoma in vitro and in vivo[J]. J Nutr
Biochem ,2017. DOI:10.1016/j.jnutbio.2017.04.007.
LIMA KG, KRAUSE GC, SCHUSTER AD, et al. Gallic
acid reduces cell growth by induction of apoptosis and re-
duction of IL-8 in HepG2 cells[J]. Biomed Pharmacother,
2016. DOI:10.1016/j.biopha.2016.10.048.

YAN Y, LI J,HAN J, et al. Chlorogenic acid enhances the
effects of 5-fluorouracil in human hepatocellular carcino-
ma cells through the inhibition of extracellular signal-regu-
lated kinases[J]. Anticancer Drugs,2015,26(5) :540—546.
GAMBARI R,HAU DK, WONG WY, et al. Sensitization
of Hep3B hepatoma cells to cisplatin and doxorubicin by
corilagin[J]. Phytother Res,2014,28(5):781-783.

JIANG WG,SANDERS AJ,KATOH M, et al. Tissue inva-
sion and metastasis : molecular, biological and clinical per-
spectives[J]. Semin Cancer Biol, 2015. DOI: 10.1016/j.
semcancer.2015.03.008.

JABLONSKA-TRYPUC A, MATEJCZYK M, ROSO-
CHACKI S. Matrix metalloproteinases (MMPs) , the
main extracellular matrix (ECM) enzymes in collagen
degradation, as a target for anticancer drugs[J]. J Enzyme
Inhib Med Chem ,2016,31(Supl) : 177-183.

LI H, MENG X, ZHANG D, et al. Ginkgolic acid sup-
presses the invasion of HepG2 cells via downregulation of
HGF/cMet signaling[J]. Oncol Rep, 2019, 41 (1) : 369~
376.

T, . VEGFA-VEGFR2 A5 5 & AL
i B BIF 7 E Ji (7). L AX A 9 5 , 2014, 22(9) : 2231
2233.

KU CY, WANG YR, LIN HY, et al. Corosolic acid inhi-
bits hepatocellular carcinoma cell migration by targeting
the VEGFR2/Src/FAK pathway[J]. PLoS One,2015. DOI:
10.1371/journal.pone.0126725.

H O, T 2 200 M B A R = 2 B8 v O BIF 5 i
[J].% B A5 16 /&, 2016,43(22) : 1007-1011.

China Pharmacy 2020 Vol. 31 No. 17

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[39]

[36]

[37]

[38]

[39]

RIDLEY AJ. Rho GTPase signalling in cell migration[J].
Curr Opin Cell Biol, 2015. DOI: 10.1016/j.ceb.2015.08.
005.

PARK MS,KIM NH, KANG CW, et al. Antimetastatic ef-
fects of gambogic acid are mediated via the actin cytoske-
leton and NF-kappaB pathways in SK-HEP1 cells[J].
Drug Dev Res,2015,76(3):132-142.

CLARKR AJ, SIMON AK. Autophagy in the renewal, dif-
ferentiation and homeostasis of immune cells[J]. Nat Rev
Immunol ,2019,19(3):170-183.

YURDACAN B, EGELI U, ESKILER GG, et al. The role
of usnic acid-induced apoptosis and autophagy in hepato-
cellular carcinoma[J]. Hum Exp Toxicol, 2019, 38 (2) :

201-215.

WU Q, WANG X, PHAM K, et al. Enhancement of sora-
fenib-mediated death of hepatocellular carcinoma cells by
carnosic acid and vitamin D2 analog combination[J]. J Ste-
roid Biochem Mol Biol,2019. DOI: 10.1016/j.jsbmb.2019.

105524.

FoRAL I BREE, £, 55 SRR & H B R R A ik i

98 HepG2 #H ML T F W) SE R B S (0] w0l K 52 52 4
(EFHk),2018,49(5) :689-693.

ROUX PP, TOPISIROVIC 1. Signaling pathways in-
volved in the regulation of mRNA translation[J]. Mol Cell
Biol,2018. DOI:10.1128/MCB.00070-18.

SHI 'Y, SONG Q, HU D, et al. Oleanolic acid induced au-
tophagic cell death in hepatocellular carcinoma cells via
PIBK/Akt/mTOR and ROS-dependent pathway[J]. Korean
J Physiol Pharmacol,2016,20(3):237-243.

GONG L, DI C,XIA X, et al. AKT/mTOR signaling path-
way is involved in salvianolic acid B-induced autophagy
and apoptosis in hepatocellular carcinoma cells[J]. Int J

Oncol ,2016,49(6) : 2538—2548.

SRML, FRRET TR, 5 BT R X AT SMMC-7721
ARG FE AN B WERYSZ IR [T]. P B R By 6 4 &, 2019, 11

(2):121-125.

BURKE PJ. Mitochondria, bioenergetics and apoptosis in
cancer[J]. Trends Cancer,2017,3(12):857—-870.

ZHANG H, LI J C,LUO H, et al. Pseudolaric acid B ex-
hibits anti-cancer activity on human hepatocellular carci-
noma through inhibition of multiple carcinogenic signa-
ling pathways[J]. Phytomedicine, 2019. DOI: 10.1016/].
phymed.2018.11.019.

SUN G,ZHANG S, XIE Y,et al. Gallic acid as a selective
anticancer agent that induces apoptosis in SMMC-7721
human hepatocellular carcinoma cells[J]. Oncol Lett,
2016,11(1):150-158.

FPEZIG 2020 4E55 314555 1740



[40]

[41]

[43]

[44]

[45]

[46]

[47]

[48]

ZEURR, T, RS, R BT RR S T N A0
SMMC-7721 i T HL | 19 2R3 [J]. F B 25 32 5 38 3R,
2014,30(5) :657-661.

DENG Y, LI X, LI X, et al. Corilagin induces the apopto-
sis of hepatocellular carcinoma cells through the mito-
chondrial apoptotic and death receptor pathways[J]. Oncol
Rep,2018,39(6) :2545—-2552.

ZHONG C, QIU S, LI J, et al. Ellagic acid synergistically
potentiates inhibitory activities of chemotherapeutic
agents to human hepatocellular carcinomalJ]. Phytomedi-
cine,2019. DOI:10.1016/j.phymed.2019.152921.

APZE R, wh W] 97, Ba L R R R K 5 WUBA X T 8
MHCCOT 24 i i 384 Fe 1 R T8 A (0], o B e 22
A2 ,2013,29(7):1219-1224.

DAS U, BISWAS S, Chattopadhyay S, et al. Radiosensiti-
zing effect of ellagic acid on growth of hepatocellular car-
cinoma cells: an in vitro study[J]. Sci Rep,2017. DOI: 10.
1038/s41598-017-14211-4.

KIM EK,CHOI EJ. Compromised MAPK signaling in hu-
man diseases: an update[J]. Arch Toxicol, 2015, 89 (6) :
867-882.

YURDACAN B, EGELI U, GUNEY ESKILER G, et al.
Investigation of new treatment option for hepatocellular
carcinoma: a combination of sorafenib with usnic acid[J].
J Pharm Pharmacol ,2019,71(7):1119-1132.

YAN F, WANG M, LI J, et al. Gambogenic acid induced
mitochondrial-dependent apoptosis and referred to phos-
pho-Erk1/2 and phospho-p38 MAPK in human hepatoma
HepG2 cells[J]. Environ Toxicol Pharmacol,2012,33(2):
181-190.

ROY G, GUAN S, LIU H, et al. Rotundic acid induces
DNA damage and cell death in hepatocellular carcinoma
through AKT/mTOR and MAPK pathways[J]. Front On-
col,2019. DOI: 10.3389/fonc.2019.00545.

BN, F T AREZL, 5 RN SRR IR AN KR PR S DA 42
BRI+ B 25 5,2014,25(9) :800-803.

WANG JL,REN C H, FENG J, et al. Oleanolic acid inhi-
bits mouse spinal cord injury through suppressing inflam-
mation and apoptosis via the blockage of p38 and JNK
MAPKSs[J]. Biomed Pharmacother,2020. DOI: 10.1016/].
biopha.2019.109752.

KHAN MW, ZHAO P,KHAN A, et al. Synergism of cis-

[52]

[53]

[54]

[56]

[57]

[60]

platin-oleanolic acid co-loaded calcium carbonate
nanoparticles on hepatocellular carcinoma cells for en-
hanced apoptosis and reduced hepatotoxicity[J]. Int J
Nanomedicine,2019. DOI:10.2147/IJN.S196651.
ZHAO R, LI T,ZHENG G, et al. Simultaneous inhibition
of growth and metastasis of hepatocellular carcinoma by
co-delivery of ursolic acid and sorafenib using lactobionic
acid modified and pH-sensitive chitosan-conjugated meso-
porous silica nanocomplex[J]. Biomaterials, 2017. DOI:
10.1016/j.biomaterials.2017.07.030.
SHEN Z,LI B,LIU Y, et al. A self-assembly nanodrug de-
livery system based on amphiphilic low generations of
PAMAM dendrimers-ursolic acid conjugate modified by
lactobionic acid for HCC targeting therapy[J]. Nanomedi-
cine,2018,14(2) :227-236.
VU LA DI RHEAT PR W) — A 68 5 2% R B2 oY ) 51
B F R H E L, CN201410791034.7[P/OL].[2015-04~
08].http : //cprs.patentstar.com.cn/Search/Detail?’ANE=8D-
DAYHCAIGGEICIFEEBAIDHBSABAAHBAAIIASFD-
AI9GEETCBA.
G5, EFEI, FRKCH E IR IRTTAEY) 18-GA-Gly 4 i
S 1 R B ] # B AR AR DGHIFSEL]. o 1B o 25 4
&,2017,42(21):4120-4126.
fiie VBRI , 5 SFHURIRAE VIR M R SR S 1) 5
EEHIEM I M B 25,2013,37(11):979-982.
SR RGN, VP I A R R VR S R AR BT A 1 N A
RAMNTURAE A B LB S (0] F Bl R B S 4 &,
2019,35(9):869-872.
ISCAN E, GUNES A, KORHAN P, et al. The regulatory
role of heparin on c-Met signaling in hepatocellular carci-
noma cells[J]. J Cell Commun Signal,2017,11(2) : 155~
166.
/N, R , AR 2R, 5 FFPRURIRAUAKL S TR B g
KORLI A 1 FHTR ST IR BN SMIFE (D). 08 % 28 K %
FAR(EFRK),2017,38(6) :844-850.
QIAN Z, WANG X, SONG Z, et al. A phase | trial to
evaluate the multiple-dose safety and antitumor activity of
ursolic acid liposomes in subjects with advanced solid tu-
mors[J]. Biomed Res Int,2015. DOI: 10.1155/2015/809714.
(i H #9:2020-05-07  f&[a1 H ] : 2020-08-04)
(-2 Jit)

(PERRE) RE—DPERRZE NG THRT, WhiER 115

HEZED; 2020 455 31 5 1711

China Pharmacy 2020 Vol. 31 No. 17 - 2169 -



