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Effect of Traditional Chinese Medicine in Reversal of Pancreatic Cancer Drug Resistance
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[ Abstract | Pancreatic cancer is a malignant tumor of the digestive tract. However, its mechanism is not
fully understood because of the multidrug resistance of tumor cells. In order to solve the drug resistance problem,
scientists are committed to developing new chemotherapeutic methods. With the development of science and
technology, more and more scientific and technological means are expected to provide brand-new treatment methods
for treating pancreatic cancer. However, it still takes time from the successful development to clinical application,
and the current problem of pancreatic cancer treatment still cannot be solved. Therefore, it is necessary to solve the
drug resistance in the clinical treatment of pancreatic cancer at this stage. With the continuous improvement of
China’s international influence, the traditional Chinese culture has also drawn more and more attention. It is worth
mentioning that in recent years, the government has attached more importance to the culture of traditional Chinese
medicine and made increasing efforts in driving it. Chinese herbal medicine has been a valuable legacy for Chinese

people to struggle with diseases, with a long history and low toxic and side effects, and more affordable by patients.
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In recent years, it has been reported in the literatures that Chinese herbal medicine compounds have a significant
effect in inhibiting the proliferation of tumor cells and can even reverse the drug resistance of tumor cells. Clinical
studies have also found that Chinese herbal medicine has a better therapeutic effect on tumor treatment. So far, the
literatures on the effect of traditional Chinese medicines ( TCM) in reversing the drug resistance of pancreatic
cancer in recent years cannot reflect the advance of studies in the field. In this paper, the mechanism of drug
resistance in the abnormal expression of pancreatic cancer drug resistance, and the effects of anti-tetrandrine,
emodin, astaxanthin, curcumin and other TCM in reversing the progress of tumor drug resistance were reviewed.

pancreatic cancer; drug resistance mechanism; traditional Chinese medicine; reverse

[ Key words ]

drug resistance

HR A o [ T A AR 2R B ST AR 4 2014 4R 9
45 WK ,2003—2007 AF, g i 98 B 4 [E AT 10
SR T AR OIROEE 7 60 o IR b T R e, K
i B0 SR AR RE , B B ¥, AT g | S I Akl B 1S TR
MET, R O TR 9 T o HB I RIA T B AR
FERAE ST R T AR DI BR G IOF Ly, SE [ 24 i R 8
R (FDA)TE 1997 40 3 74 75 Stk v Ay e Mg o
— R ARIT Wy SR, BRI R g A0 R P A
FIRY TS 245 - 5 i PR 7 400 A 2 AR BAR, HE HL AT
e BRI A7 FEAR R S . S T R il R Ak
I 245 W Y BRI | 3T 4 Ok BR80T Y A 1)
B B e AT T 25, — B85 X4 1R YT T B an BB IR T
AYNRYT WEIRYT B IR T S B W R AT
Jir S BT B ph R T R M RS 6 0 K
S — R K BOR B R 9T T B T Z B, 5 it
() IR, — BB R GORE AT 58 T7 10 45 1) b B 2596 97 JBR
SRR R B, R 2 R B A 3 4 T L
U0 IR I g ) A T 24, B RO , SR ST
S B, s 24T LA [ iR s 0 Y 1 5 I R AE 5
R BE 24 ] DA A AR A I ) 4 v A T
ARSI T AT E S B, A v R HT R AT 40 o) B AR R A0
PANC-1, BXPC-3 f A= (< Jf 0t e AL Y7 ™ A2 14 i 25
PE o A SCHUAR I & A AH 5C SCHR , X B It 988 Ak 97 i 245
R e 2 390 I A g T 245 P 1 BF T 0 R AR R 2
i, DLk ) g BT ) B b B 2 000 5 I AR g i 24 7Y
WFFE IR, A e PRV I 19 B o 2 A58 06 97 J7 S8 1Y
Hi,

1 RBRESKTmE

L1 etk e Z 2525 i 25 1 (drug resistance )
MAPUVE R AR A7 AR HO L R TR AN S X R
7 AT 25 W 1 T P AR T 2 4, — ELTY 25 1
PR AT 2 T R R R R A T 24 L
il 52 2% P wT AR A, R A A 20 T 2y
M5 20 L2548 | 2 FhoAE S 25 3 A G .

£ 24 245 ( multidrug-resistance , MDR ) J2& 45 i &4
20 JH KT — Tl 285 7 A T 24 P ) TR I O HG Al 5 2 24
Yy BARAUAT S5 4 A W)/ HTHE 55004 4 i 3 245 ) o H.
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REWFFEIEY] T LRP 5 I 22 251 245 40 5C , SR T H
HARAE FIPLHI R 22 B R il — 222350
LRP A G838 o W5 Fh L 51 &2 MDR, 55—, BH 1k LA 40
JELAZ S VR T HE A1) 245 0 3 3 % L E A B A, B Al
A TE 245 0% 5 HOR A0 A 58— A
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KEBEF HA P4, 2 AT 25 B A L0 B A
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SW1990 4fi il #H Lt P-gp 52 PR =y 3R 3k AR A, W e i
(MTT) 25 5 & 7 7] DL 3 4% SW1990/Gem 4 Jifd X}
Gem [1)1iif 24 48 £, {H 25 11 0 E1 38 75 ( Western blot)
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Tiif 245 26 1 MRP (14 3 1K , DT KE 5 75 b V5 1 245 17 e i
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Al 3 o SR AR A AR 38 9 U R 200 T S Y A
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2.5 WFE R IFEH R (Astaxanthin) 7 Z A 7E T3
Py ek B 00 24 R0 FR 58 28 AR DY A Y AR i R S
WFoE 2B, oF 3 Rk LA AP s R ]
(hENT1), F & &% B 4% 47 = 8% 2 iF I il 1 A 2
(RRM1,RRM2) , F il %% 5 A T Twistl 1 ZEBL, 41
il 3 V4 b 1 24 i B R 9 GR-HPCCs 40 il | J2 -
(6] 78 Jit % fb (EMT) 3% A, /v 5 hENTI, RRM1 FI
RRM2 , DA 384 3% 5 G by 36 X 557 74t 52 1 245 %) N JB
W9 GR-HPCCs 40 ()15 S AE T-1E H 5 iR R
HEHEFH T la/ (G555 T M R ME N7 35
258 A S Twistl , ZEB1, hENT1, RRM1 il RRM2,
AT 5 P A A 5 9 EMT 3% 5 1% % GR-
HPCCs iy sET: 7"
2.6 R FLWER(Curcumin) fEHEFR KA
P ) HR 25 vh $2 B Ak 25 143, AT B AL LR
(9 VE AT, Yoshida 45 f) 52 06 4% 5 36 W 3% ¥ % 0l it
il PRC2-PVT1-c-Mye 1% %% i I 555 PDAC 41 g %}
PG ALV T 24 1, R A1 S50 50 UE T 22 8 R a0 i
Ji g PDAC 40 g 5 V4 fil 35 9 it 24 1, nT g 5 22 o
ZHH PRC2 W3 EZH2 J% HiAH 52 19 IncRNA PVTI
() e T8 A7 56, iF— 25 AR 98 38 ke B 25 9 2 mT B o i 3
T4 (CSCs) B AR & BRI AR IE B, IF T LA A
R 0K Bl R A 2R 36 5 R P /N BRUBE A RS A A S 5
RN 5T 45 R R B — Bk T N
(inhibitor of apoptosis proteins, TAPs) J& — 2% & B ¢
ST (0 TRV 0 A0 M O T TR T KR BT AA K B, 2
FN R e Panc-1 41 i A5 R, [ B R R R AR g
Panc-1 40 %F TAP & [1 2 mRNA [ %31k, 7 IR IAP
G AT 251 5 M S BRI IE & B, 32 9 %K AT 1
SR JBE R 9 BXPC-3 4 i X+ 75 il V5 1) 1 7 SIORR
Al g5 T4 P-gp, MRP1,MRPS [ %k A %™,
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2.7 HEHBWNE BRI, F L NERRED L
NP R A AT 532 8 1 1 (hENTL) |, N 8 A% b %
T IR IC )5 1 (RRM) | 38 o 76 75 74l 152 1 245 1)
i JIL 98 40 B Ak GR-HPCCs i TWIST1/Slug 38 42 1)
3 P AR S 0 EMT, B 7 48 95 79 16 6 % % 5 20
il P9 Notch =% Glil {3 2 i i, 5] & TWIST1/Slug-
hENT1/RRM1 {5 5 %% 5 Fl GR-HPCCs X} 3 74 fih 1%
(18 5 A5 5 A PN S 6 235 R B, 7 4R 0 N BRI A5 7 7 b
VR PR I 0 o) e g A o DR, A 5 O N R A A
5 NICD 1 GLil g 336 % ige i g 40 i ke <2 74 At 352 7 it
250, AT RE 5 Y AV S VR D 3 T A it 24 R AR
O RS EIEZT 7/ R
2.8 JpZEGH JEZE0% (Solanine) SRR | g 25 B
DR R, o A W B I RN oA e 2 B — T 5
DR, B AR R SO T A R )2 A
P, T ZEmdot M T8 G R LA RN S v R RR
SRR A 22 BT 5T Kk B, 2 A A T R B
FH v B2 T4 TSA T 24 9 [ i 92 48 . PANC-1 94T
PERR 8 , 3 5 50 50 % B0 e 25 0 T LAl EMT AH 56 2
I E-cadherin 3k | J}, N-cadherin, vimentin 3% 5]
il , 0 EMT AH5¢ WNT/ p-catenin {5 5 38 f#% AH 5¢ &
B-catenin , Frizzled 7 Il GSK3 B ik, M\ 15 H
Jo SE T TT B 3 30 s WNT S % 5 s DR T 245 S 30
ff) EMT™
2.9 HFRAWEWE FHOMEH E (Triptolide) X 44 FH
IS TRE PTG T 2N T NS B, DN 1 7 R 4 T A T 4
PR S R AL & 0 72 ) IZ AR AR AR vk AE K
AR SRR A R IO I G A s R R
A% AN M A A P R 32 B — Pl 8K R HSPT70 2 —
i pIp 1) 0 08 B By 04 B PR . BR AN HE R RIS
BC A {8 & 4 1T 3@ S I HSP70 ) 36 3k, 38 i
Caspase 4 #i & 2 R 05 S 08 T, 52 B0 X B8 AR J
IMAPaCa-2 [ HIFE >,
2,10 BRHER  BUER (Capsaicin) S BB T 14 AL
g BT 4 1k W TR, M OGB4 U T A
IR S 6 e B, OB R 30044 B2 T B e yeg A AR, 1k —
ST B, BOBUER T LR 8 MDR1 3 [H 33K, 31
il NF-xB 23k, 43 25 34 ok o B 98 T3M4 20 fitd % 75 74
UL A AL SRR s SRR T A S I AR S PANC-
120 v 38 7 L 5 500 A, T R S 0N 5 ) R
SRR T A R
2.11 FJREH  BJRE H (Pumpkin protein) ML
P H TR Y R T B U B R — R R A
R R HLAA PR AR B LR S g O
. 224 -

M55 T RE B D 850, WF 98 & B, g B HA R Y St
g 1 ME L, T S R AR g PANC-1 IR 1=, AT RE S
fE P8 T- 8 F Bax Ml Smac K , AT 16 £k 21 bk &
2 7 H ¥ ( Caspase ) -9 Fl1 Caspase-3 A5 5 ; th, 7] i %
JI it 98 A X 7 P A V5 A Ak T T M, T RE S 4 R R
R AE 2 25T 2 P-170 8 [R5k, 38 i 2o (4 & 42 4l
40 MO PR TR S

2.12 #ERB B EZH L ( Hydroxycamptothecin )
S — i N BE AR B P i R ) B R ) A BORR B i
H0 A A e, B Y AT 9 L R B R e 5 DDP [
1 4] 1 At 9 240 L P9 185 G, TT B H T 24 B G fe T X
WS HIEE 1 -DNA & 4 i B 03 sy 7
2.13 Kff==  KA4F 22 (Rice Tsai Lan) X % #f 2% |
K 2L BB AT 22 8 0 SR RE R BN AR SR I
A0 27 B34 45 BT 248 K DU BR = S A R R i B
AR 25 I, R AT 2B 250 R, A T
LFBCRE T i (k90 B DD, T AT 300 , 5 4T, R
R 2R e P R AT AR Y T K,
L5 I R O i - O S O 7%
(Rocaglamide) i K AF 22 A Rl 43, © A SCHR R B,
BRI I EL A 20 i 2 v, % ol B R g T g
7O g % R e S 24 R AT BEL DR A AR O AN S e
F M prohibitin A HE CRAF A L AE I, 7EK 4 Sh 0
il [ S8 A 14 384 5 5 e A% 5 ) I 56 SE T R T i
AT DL [ 983 YR B8 R A0 56 4 172175 5 BL 4 ( TRAIL)
& 3 JHJe i 245 240 M %) 96 T, DA 396 B T R A L 1 T
2,14 HAbEE B ZGHLE Tadros 2! UE W]
T aE I R D R A ) G AR B RN, R TS PN T 3
T 2 B, DA T 335 I T s 4 PR XoF S PG A U5 1 T 24
PhHU 261 523630 0 WD 542 25 #3% 7 (FBW7 )
D 5 e g 4 X 5 9 b v 1 R P B S
WP s A 1 (ENTD) 7288 1 BOKF B
ARAERE KT E ) 30547 5 ; Chaudhary %5 % B
microRNA-205 i3 & 75 7] A 34 568 % [ i o %of =25 7O Al V52
AR RRUERAE s ATF2 19 T 38R 3% 38 4% i JB i 9 4 i X Ak 7
25U | LA AR T R A e R B A R
FH R AT LA 34 a8 5 Gl 7 6 N TR 9 A i R AsPC-1
25 PE R, P Re 538 b R AR R ) B R
AT AR A o i HE ROS % 75 Fl miR-155 4p
S PG At AR OC S il DCK 52 06 33 4% JBE A i
90 T 25 Pk FE R BT R p21 T AL A 4
(PAKA ) 725 g 3 45 770 308 % It Mg 36 P T 25 17 5 PIBK
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Table 1 Effect of Chinese herbal medicine in reversing pancreatic cancer-related mechanisms
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