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Abstract

There is still no effective treatment available for advanced liver cancer or the recurrence and me-
tastasis after surgical resection. Protopanoxadiol (PPD) and ginsenoside Compound K are the me-
tabolites of protopanaxadiol-type ginsenosides in vivo. In recent years, a number of studies have
found that these two Kkinds of natural products could play a role of tumor suppression through in-
ducing cell apoptosis, inhibiting cell proliferation, inhibiting angiogenesis and limiting tumor cell
metastasis. Among them, there are many studies focusing on the effect of PPD or Compound K on
hepatocellular carcinoma (HCC), in which the anti-cancer effect is prominent. This paper reviews
the recent studies on the role of PPD/Compound K in HCC and the related mechanisms, in order to
benefit the development of new effective natural medicine to treat HCC.
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HE

LR RR G R R BT B AR =5 26/ 7B . JR AZ B (protopanoxadiol, PPD) &
AZE#H Compound K2 _BH NS BFEEN KRBT W. EFERES TR I M RIR =W v] &
HMESAMME T MG ARIEE. h AR, MBS 2 M MR R R, bR
AT RBNERTARS, MBARIARE . ASCHILSERPPD X Compound K4 i HI1E A
AARHUBIB AT RAGR, DA B TR ARG BRI RRA

K#EiA
F4faftE, JRAS ", CompoundK

Copyright © 2017 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

JH e o B WG R 2 —, R BREFAEIE 80 T NS T, AR e SR i 5 =Ar . FEFRIE
T RN R A R N A2, BRAF I R0 38 SO SB35 ik — 2 DA b, T JE e RE AR IR 1) 28
24, i, 90%UA LT & AT 40 i AT (hepatocellular carcinoma, HCC). EMREEE .. FARVIBREAT#Z
WEE KRR SRRy ML R 259, {f HCC ISR B R ZE[1] [2] [3] [4] [5].

HHEE 2590 9T IR G T R e R, SR« RATERIE” BVE I, AR PR S R RT3 B A Fif
ST IR ATERE R AR« TR T N2 TS 380 088 0 A0 5 S8 2R PR D%, o AT A ] A 454
JEER . AAE G 5 T B %, PRI ARRE , 29305t AL AN B, e DL [ B [R) AT 4252
M F B BRAT O G At A A 4 BRI 5 A S 24 T R S L ) I 5 R

ANZRFEHP PR ZMRIEZY), KISRBEREN, NSHREPURIEMN6]. NS TEEYNETE
B NS B, RUR =R EY), BFEREAS Y, FAS SEMASTERRA, HhEAS
TR R R RGRBUMIEER 7], Z9ARIES R, SRS T B R SRR A i A B A
N IR -20-0-B-D- 1t i 78 %5 B% 7 -20(S)- I A\ 2 — i (20-O-beta-d-glucopyranosyl-20(S)-protopanaxadiol,
GPD), X4 5t #E #RA Compound K, B 7t—/5 A 2 — [l (protopanoxadiol, PPD) AL, J&HAK N 32 A
WA 258 AR [8] [9]. PPD AT HAZ B =1, TS B H B LK E B HEY IR R N3RS . T8
Rl 2 WA W AR HM S 7k, PPD Al Compound K EAAEGRIPLZ PR EE, BEEM. FUE.
e ONEUE. dilpw . ROFIREE8] (9], X MR A R, JEA MR ARG . 5 Ay
AT P B AR [10]-[15]0 XA MR RO JC A 3, ReA Rl e 4e Mo X i L 155
ST, TR ETUIE A R IR E A, RO R, SR EALRIE R T AT RN, AR
KEH A A EE X PPD Al Compound K (H0s AR AR G FHLRIAB AT TIRAWT T, A SO —#1E
HCC 1 HAEZBAE R Kb, DU HAE HCC VR Y7 I TF R R HT
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2. PPD/Compound K B BTIRE, HSHEMAEAT

PPD/Compound K Wi S AR T:, HAFH F 2@ =R Akt MR m st 4k
U Fas AR IAIEIE 72 R 5 51 RS2 AR &A% st 2 PP R E . AR B2 P ATk 4 iR B b
BARs T B 2 DR A B I Caspase-12 BETT0 S 250 T 10 Y 5E X B 308 4%

W5t M, PPD ]I SMMC-7721 4HMI#R B PR AR A K, RIEDUMBAERI[16] [17] RSP SEE:
KEL PPD E R AHEHANE] SMMC-7721 4R34 V5 S AR T, 2P kI LR Caspase-3
WETE, R TAMAHIN[16] [17]. Compound K BEW I 1 A &40 MHCC97-H [ Fas. Fas FC {4 (FasL)
ik Je Bax/Bel-2 Luffl, #] Akt FIBERRAL, JEIL IR TY Fas ST AR MZRL A S8 15T MHCC97-H
NP T[18]. HWAFI R, £ ANFEM HepG2 #, Compound K S A #ll#] Fas/FasL &1k, i
A[¥E M Fas BCAR(sFasL)FI3RIA, {HREWTr Fas 3246 3:3%F 521 Compound K 755 FI4NUE T, #2758 Fas/FasL
#1422 Compound K 5 A T IEE 2 —[19].

Liu 5 7 UESE, Compound K 7] AR 2R R4 I HL A (Aym), 53040053 C MR, 175 4 i
T2[20]. F Compound K T AT 4 fu#k MHCCO7-H, M deta BRIl —FAARE TR, #—5u
TR I Compound K ELbi AR IR LA F#AK, 55 DNA BIUI#15 . WIHEAREE A Compound K 70 AT ¥ 40
fikk SMMC-7721. HepG2. MHCC97-H, [AFE &I Compound K 144 i & v W —f54A0%, {23 DNA
FEARAR I 26 TR R, 2R A S S FEL A7 A V5%, 38 0 Caspase-9/Caspase-3 3Kk, A Compound K AI{iE
PR A TS, AT R AE ST HCC iE 1 [21]. Song ZEWF 5 KB, Compound K @it b iR K P53
Fik, FHFMMZAR Bid YU BARR, (R4 R C MNERERII, NI/ SR A
BRRAE Al A T2[22] [23].Cho S5 k18 Compound K {2 3EH T 1F FH il i 7% caspases-3.caspases-8
F caspases-9, MEINZERIARIEEHLAL, BEAANIE L E C A1 Smac/DIABLO, Bid Ml Bax 5 SI|£ ki A K M,
J£ M Bel-2 Al Bel-xL [k SB[ 24].

T SRAI 7 R st FEE P Joi DX S 33 ] T8 sl 4 BRI T, HIT o TR PR Caspase-12, 3 — P4k Caspase-3
SRR RN B I, i A S B MR E T o 5 N 4H AR HepG2 H, PPD it WAMNEYEIE RS S T,
PG AT 324K 5 LU Caspase-3. Caspase-8 fll Caspase-9 HIvGPE, - L5 P B I SR 9% 2 T IR 1A .
Guo S50 5T K3 PPD w1 5 A 5T 9 SOORH 5C 1R 2 AR BT, 458 PPD YA 7 1 4 HH UL K ) 248 ot
I LA R B M RS AR 10, AT HIH] HepG2 4 A4, Hf S HFET[25].

3. PPD/Compound K PBiZ=200EHR, HDHILHpE1EE

PPD PBH# P20 M 1T GO/G1 A, #4058 . Mochizuki 588 FL3ESE PPD {410 i 7= A= B
I G HAPEA IS, P Be2h e S R B A A R R, 4 p53 2 1 BTt ol 4t e BIREL A T G A
X154 DNA #7185, 455 KA SR T[26]. Compound K AJH4 4 il SMMC-7721 FH7
1E GO/G1 i, Ml SMMC-7721 3458 45 Kyt EH[27]. Ming S50 70 & 8L, Compound K AR
)7 A 7 2 RE B 2 A e 41 i BEL-7402 395 , 3 00 % B Compound K A5 41 g F& $91 B 78
GO/G1 #1, #b— D FAMMUGR . BRIk )i BSR40 MO8 ToRFIE[28] . 7E AP 4H M MHCC97-H
/1, Compound K FIFEA5 40 i B HARH AR 7E G1 3,  Mfn #isk) 40 i s 5E [ 18]

4. PPD/Compound K #$IIMER K HCC ¥

VIR 240 e A 2 3 26 K 2 B E SRR SR T SR, T AR 5 R A I A B R A K S
B BRI E N 2 —[29]. Horh, oA RS A GE AE (R AR A R L AE R, i PPD ] AR AR
T4 5 XA N ffk P9 B AR IE B (300 AN, e a7 A i B2 1 2 L 2R B TR L A Y B AR PR T
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(vascular endothelial growth factor, VEGF). 4 pl £F4E 41 i A= K X T (basic fibroblast growth factor, bFGF)
SEIIREIE , X LS MR 7 AL AT B PPD BT, A bR I AR RR(3 1] [32]. FRAR ARSI
I PPD 38 it H00 | I [B) S O % R, ol e LA T, S e R A P PR B 1 R B, TR T
g A K[33].

Ming %538 44 9 4 5258 % I Compound K AJ LA 1] NF-«B 18 8% (1 350 , 45 44 1 I8 248 Hi PR B 96 T B
FHP AR 22 RE S0k, RIS AR A A R T R R AR KA B . I B Compound K B RERS @S
] VEGF. bFGF [ 73 WA A B8 240 0 ) 1R 2 Fe A2 [ 341

5. PPD/Compound K EiEZ41ER

P-}# & [ (P-glycoprotein, P-gp)Z&iA a2 Msg i 2451 — A EE K . PPD nlis i fHIWT P-gp AV,
AN i 2 3 AT 25 W i g S SRR 5 AT 29 Bu v PR R A U R ORI [35] . W HE AR SR
Compound K 5 FH 4 - 25 A B Bk (Cytoxan, CTX). S-SR MEIE(5-FU). %A (cDDP)IBE & 4b 71 JH Jes
4 Bel-7402. SMMC-7721, &3l Compound K 5 CTX & H 245 J5 X 41 Bel-7402. SMMC-7721
(R IGTE AN B R 3G, BA T U E SEBUER: 5 5-FU & 24 fa 0 9 Fh 40 i i i 5 T A A
IR, 5 cDDP BEE%F SMMC-7721 A B [F R [36].

6. /&5

JRNZ iR B AR PPD & Compound K BT iz MIAEMER, XHHE HCC 78 W 12 F ik
258 20 2 TURE SR SE, ZGERMLHI B S b S — e e . Ui/ ) 32 B0 i 15 5 40 e o
o HRHI A0 BRGS0 A B T AR e R S5k SE B, 59 A mT 4 i B AT T 29 B R vE 1 . e
MR 2], TR IR KL PPD A BUER N R RS0 (REEEA N AL AMPK/INK
755 [ WSRO R 9 YE I [37] [38]. PPD K Compound K 3T & ifyT HCC R AiZ5), Higs %
BT FEATI AR5 PR TR A S 5/ R R Rg sty — 0 T HUE 2R HCC 4000 340 i S5 A7 fih 983 1) 4
FH AR e RS BR AT 784 R 5 22T R« 4+ HCC R AR B o FLEMDEMLE 0 B Je v R R AR %
#gitE, PPD A Compound K HtJHE FIALHIAE 1 75 55 22 S IR AN IHRDT .

e HE

K 5 AR 342 (81573894, 81202667);  HPHER L& A A THRI(ZY3-RCPY-4-2014).
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