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Research progress on the anti-nasopharyngeal carcinoma effect of traditional Chinese medicine based on
MAPK signaling pathway

LI Yuanyuan'*, CAO Yang"*,JIANG Yuyin"*,ZHANG Xinyue"*, LI Jingbo" *(1. Dept. of Otorhinolaryngology,
Second Clinical Medical College, Henan University of Chinese Medicine, Zhengzhou 450002, China; 2. Dept.
of Otorhinolaryngology, the Second Affiliated Hospital of Henan University of Chinese Medicine, Zhengzhou
450011, China)

ABSTRACT Nasopharyngeal carcinoma (NPC) is a malignant tumor originating from the mucosal epithelium of the nasopharynx.
In recent years, its incidence and mortality rates have shown a continuous upward trend, and there is still a lack of therapeutic
regimens with both favorable efficacy and safety in clinical practice. Mitogen-activated protein kinase (MAPK) signaling pathway
plays a key regulatory role in biological processes such as cell proliferation, differentiation, apoptosis and invasion. It is widely
involved in the occurrence and progression of NPC, and serves as an important target in the research field of anti-NPC therapy.
This article systematically elaborates on the mechanism of action of the MAPK signaling pathway in NPC, and reviews the research
status regarding the anti-NPC effect of active components of traditional Chinese medicine (TCM) and TCM compound prescriptions
by regulating this signaling pathway. The results show that TCM active components, including flavonoids (luteolin, maackiain,
baicalein, etc.) , alkaloids (picrasidine I , tetrandrine, etc.), terpenoids (bakuchiol, cantharidic acid) , as well as traditional
Chinese medicine compound formulas (such as Biyan jiedu capsules and Yiqi jiedu formula) can exert effects including inducing
autophagy and apoptosis of NPC cells, promoting pyroptosis, reversing drug resistance, blocking epithelial-mesenchymal
transition, weakening cell stemness and arresting cell cycle progression by regulating the MAPK signaling pathway, thereby
inhibiting the occurrence and development of NPC through multiple pathways.
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I7 T BB IR ST A  (BATAAAEAS RSO I S 5 7 A
T 24 K% A8 A 1 ot e A PR A R, e ORI T K
W ANEARS, PRt IR S AR e 5 A RO Y S
TRYT AR TR 21 e AR U T e

AR, 2y 5L T HHIEIR TR 5 B AL & i P SR m
TEEPR L H f3 2 8B, ARl rh 2y B e nd e
SRR VE FAMLE , AN B A 2 i i | AR AR XU
AT B AR A BRI A IRIR I T 45 R . 224
b QR I ol = (mitogen-activated protein kinase,
MAPK ) J2& 18 45 4 A0 225 -5 A5 20 B RS S i GBS 5 o
+, HAH AT 5 % LG M AME 5 R T T (extra-
cellular signal-regulated kinase, ERK) 1/2 , c-Jun 2 J& i i
fif (c-Jun N-terminal kinase, INK) 1/2/3 } p38 MAPK =
I8 IR B SR Y A e R S R
YIAHOG , © AT S i i L i A 90 100 280 0, PR A
B R i LT SR o IR T AR ms B T A
H AT O A B IESE , Z 80 i 2536 P o M 52 7 g g aot
PR MAPK {7 538 B & PR BT s WA A ) (ECRE SCAIL ] ot
KBAT RGNS, o BT I, AR SO0 3 B B v 24 i 4
MAPK {5538 #5400 1] S PR 8 240 R 7 1R 28 SR i
FHMLE AT R S 2508 , B 18 5 S SR T ARt
Rl RS e it 2%
1 MAPK{ESi@EREH B REHHIIER
1.1 B EMEERAE A L

ST IESE YT 200 A 1 s v S 40 ] S R 98 4 e )
KA 590, MAPK {5538 S AE I A8 b R G R 4%
YE A, Beclin-1 1E Jhy F Wi JC 5 35 H 7, FLR 3K 47
INK/c-Jun {5 538 4 1F 1] P8 42, 1238 B0 T a2k 1A
Beclin-1 (3R , 1755 S WA 952 40 B 1) W3 o0 o) S04 3 A=
K5 p38 MAPK {75538 [t WU 368 4o 4100 ¢ il 2L 30 00 B 1
# #U2E [1 (mammalian target of rapamycin, mTOR ) f ik
b, LI UNC-51 FF H WG i 1 255, f2 s e ¢
HH 1 54E 3 (microtubule-associated protein 1 light chain
3,LC3) AL, AT 58 17 W335 PE™ s 17 ERK A5 5380 % I
TG 2 2 A WA ] 2 1 B8 254K 1 (sequestosome 1, p62)
Ik I NI R AAR DGR AL M 1/2 3k, il 3w
NSRS RN R g~ 9 e NN ] 3 P N - TS | A
MAPK {5 538 #0 F W HAT 3 AR R, 02 2 it
S A g SRR ) E AR R
1.2 EEERERRE T

FEPIRE AT ZE Y, 175 5 4 0 0 12 B i S R S e
Jre 1) EE B SRN, TT MAPK {5 538 % 78 i i v i FH 35 3L
] PR AR T o FE AR 8 DNA 83 05 S8 I AR T
INK 5 p38 MAPK i f# A 980 |, I 38 520 145 B 40 ik
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[ 97 2 (B-cell lymphoma-2, Bel-2) & Bel-2 4 5 X %4 [
(Bcl-2 associated X protein, Bax) F) 32 ik , #E 8l Bt K5 H
fif (Caspase ) Je I 2 I FE R , PR i75 5 B Wk 9 200 it i A= 4%
RRMEEP T SR, H 22 245055 5 06 4L 1Y) ERK 38
i, — 7 1T AT 3 A R A O T AR 1 Bel-2 AH B A AR
% 1= ¥ f# T (Bcl-2 interacting mediator of cell death,
Bim) 54008 728 FIBEFE A A 175 1 (myeloid cell leu-
kemia-1, Mcl-1) iR AR AN 4RI 125 53— Jr TH
I REBEL FE T 32 AR 5l g SRAE IR A 5 9 20 B 123k
T, B AR 9 A ML ) A2 35 R T L SRR R A
MAPK {55538 % , % T 01 25 S WA s 40 B 0 0 B 2
B,
L3 EAEEEEAEET

JIFo e 240 B & X R T AR R SRR , DR X
ToPEAMAE T AR DG SE H #5238 2, b T AE 3] 5
WU s 240 R A 0 2 A 7 o A0 T T JRe B 2
W R, MAPK/INK {5 73 7 20 A T vh 4
HEAEA, HALH] 5 95 M Caspase 15 A 51 Caspase-1
471 Caspase-1/7F JiZ 2 D (gasdermin D, GSDMD) {5 5
R UIAOE . BRI, INK BERR ALK T o] B
7% Caspase-1, 1% L 1Y Caspase-1 i 1 24 f# GSDMD %
1,42 i, GSDMD N %25 441 (GSDMD-N ) ; GSDMD-N
FIFEAHLIEE |- SE 2R ITIE AL, S B A P e e e 4, 5
e HE 1 44 2 (interleukin, TL) -1B  TL- 18 %5 48 JiF 21 g
PRI, e 5| R A AR T2 S5 T ot B ] 93T
MAPK/INK {55 538 % 7] 8 35 e dE A AR T, St Sa il
e e
14 EE BRI

MAPK {55538 [t 1) SC B 5 5% 76 PR 42 5 ik s 22 24 it
itk BAA EEAEH . Hd, 2250 25 5 K 1 (mul-
tiple drug resistance 1, MDRI) % 15 1) P- ¥% & 1 (P-
glycoprotein, P-gp) & /1 F 40T 25 ) S ) O B e is 2R
1, H: #3552 MAPK/ERK {5 5t fi% 1E o] 8 455 . 410 il
ERK R Ak AT A5 %0 N 8 P-gp 283k , NI 46 i 2517, 4%
M INK A5 55380 8% A 30 5 Y30 5 s X F e-Jun, 55 22 25T
2540 2 H 1 (multidrug resistance-associated protein 1,
MRP1) 3 8l X A9 25 [ 1 (activator protein 1,AP-1)
D25 E 0 E U MRPL B3R 38 , e 2975 5 i 4 il
PR 2GRN [l p38 MAPK {551 % 1% M: 5 M4
RO AH 56 , S v (2 Bax m ZRiR G A, T4
Caspase 35 7K -, D 17T 44 555 51 XoF £ A 98 200 e 11 412 07
TR, PRI, K E TR $2 MAPK {5 538 [, X 0 55 &
Wik i 240 A s 24 B A B BRI
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L5 =B IRER A - R

R R, MAPK {55 38 2 I 445 o TR o 400
J - 8] i 4k (epithelial-mesenchymal transition, EMT) f)
Rt 8T 5 ALY &30, ERK /2 TG Ak ] 75 b
Jir G T A 3 R AL ff Snail ZKMGRFFE B 1 iEA
¥, — 7 T LR 5% R (E-cadherin) Rk, 75 —J7
175 S 3 5 42 )& 45 11 i (matrix metalloproteinase , MMP)
AR B AT 2l S N R 20 e ] B R A AR INK AR
A % DU 3 A MMP-9 . MMP-13 28 i [ 73R 3K
[ 400 i) EMUT A2 , DA 7 BEL BT firh 58 240 B B, 740 6l i
T RS T R FEOCHEAE ™. p38 MAPK {5538 i U 7]
il e R K F- kB (nuclear factor kB, NF-kB) il il 45
o (inhibitor o of NF-kB , IkBat) (1 B A2 Ak, , #1717 3375 NF-
kB, FIH EMT A CE FI3RIA , S A 0k S Wi 20 A i i
B51REY, 28 b, MAPK il #%7F EMT J45 i & 44 ¢
PR B0 1) 200 Ay S R i 7 SR AL T L T S A SR
WEFE,
1.6 iz BEEAE T

Ephrin A #5204 2 JE 455 e -+ 20 M4 1 1) S B2
A, WF9E & B ERK J& He bt S 9, ml i kM A
S6 4 i (ribosomal S6 kinase, RSK) /5 1% 3% & Ser-897
D7 SRR Ak, 2 T B R O e XY HE 2R 2 (sex-
determining region Y-box 2, Sox-2) . 73tk #% (cluster of
differentiation , CD )44 . 2 [t i £} 4 I o 7938 £ A ( cel-
lular myelocytomatosis oncogene, c-Myc) 55 1 4l Jifd B &5
P23k | 3G T 5 AR A 0 1 A AR O g
BH o BXHER ] ERK {55530 B2 ol 55 I 96 40 A 1 1
TTESRME"™ . 30 p38 MAPK {5 1 ¢ U] 7 it 1o R AR
JeHR 1 p63 I BEIR AL AT, 9/ 5 SMAD KA bt 2/3
K E1A 854 85 11 p300 AR BAEHT, 1 [A] s 0 i) 22 Kl %
M VAR EMFRIE, DT85S 4011k B RARTIE i
AESI" . A INK {5 %38 #% AT BH 1L c-Jun 5 Nanog [A] 5
HEFLH  Notch [A 54 3 . /\ AR LE & 55 55 [H - (octamer-
binding transcription factor, Oct) 3/4 2541 il 3L K )5 sl +
S5 BRI LA SR TE A, S 2Bl i3 1 40 e 1) Y 5 5
A 25 b S MAPK 551 %2 1 15 gs 40 g 1
PERFIE R OCHRAR , A Ak S v 7 7 S 4R 488 TR
WTEVIA S
1.7 BR% B0 48 A E A

2 B ] 9T AR AR R R 4 I R 1A (cyclin-
dependent kinase inhibitor 1A, p21 )5 4 ffd J& 10 25 11 4 st
4 18 il 40 ) 7 2A (cyclin-dependent kinase inhibitor
2A, p16) S 9% 200 B ) S0 45 1) OGS PR - PSSR
ERK i #4055 7T 4 3 19 p16 Rk , [ I 24n S 10 2
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1 (cyclin) S LIS M , DTS I 240 e e 4045
P& A ] BRI % A2 BEL 7 A Jea 24 e ) S50 2 g v A A
S A% T ERKGHE %, p38 MAPK 5 INK il 1% 75 41 i
JEL SR R v R ) R o X SR B T S et
WO SCKAHE S 1 O3a(forkhead box O3a, FOX03a) , {7k
Jied 2 1 p53 MR S iE Ak, HE TN B p21 FEPR e 5% i
cyclin B/cyclin 4K #i 74 # f (cyclin-dependent kinase,
CDK) 1 E &R0 , B2 3 30 G/M g B ™, 4
T MAPK i 7 845 4H He R H R 2 v i SC SR A
XPIZ3E % KL R A TR WG R T ] S
i B 2 L
2 HHFIEMAPK ESERLIZENEWEER
2.1 HHAEMERS
2.1.1  HEI

AR B R S — PR R T B A5 4K 1 B R SE AL S D
WRFE S-S IR A IR, AR R AT ok RO R £k ERK
(p-ERK) .21k p38 MAPK (p-p38 MAPK) iy ik , i)
il ERK & p38 MAPK il % , I I/ /)N 20 b A 1 5 e
JRKi-67 A7 8 . c-Myc #2ik M Bel-2/Bax HL{H , 15 5
LA JE CNEL A0 08 1 ; [ i ik T AR A CD33 , Sox-2.,
Oct4 S5 14 MU AR R W) 235 , 346 1717 9ok 555 S MR 98 40 14
TG FEBT IR VR FH o o T A 2 2 DA v T AR 25 42 B
HI AL A . Jiang S HIFSE KB, 15 AN AR 2R RE IR
Raf MAPK i# i (MAPK kinase, MEK ) 1/2 .ERK 1/2 [ i}
% k. , 70 ] MAPK/ERK 3 [ , 2 & Bax/Bcel-2 [ AH V) HI
1 (Cleaved) -Caspase-3/Caspase-3 H.{H | Cleaved-Z Jlf 1
W R % B 2R A il [poly (ADP-ribose) polymerase,
PARP]/PARP FUAH , 175 40 T ; [ AR o] L iH p16
192535, T 4 CDK6 ,CDK4 . cyclin D1 &3k , Kt & jis
24 6 J] 3 BEL 7 7 Go/ G 38, e 2400 i) S MR i 988 /)N R
KRR . B R R S TR T R ) —
FRE IR LAY, AR &M, S5 K ig ek
iz 1k INK (p-JNK) . p-p38 MAPK 45334 , 1% INK . p38
MAPK i #% , Ff- e B2 46 M b 7t 55 Bax | Caspase-3 [ 4%
ik, 1755 BLIRE CNEL . CNE2 4 54 1 5 [ B 38 7T 1 8
p53.p21 IR, T4 CDK2 Y3k , i 177 {1 &5 M 9 41 it
JASARE T S o S AR AR 302 — R IR T &0 i 1
AEBIIA A o Tiang F WG LB, SR AT K BE
& = AEE RNA MK M 25 (5 3% B (double-stranded
RNA-dependent protein kinase, PKR) . p-JNK [ ik , i
I PKR/JNK i % , Jf 52 50 5 4K i 44 i | 9 Cleaved-
Caspase-1 . ik ft. NF-«B (p-NF-kB) ,IL-13 . GSDMD-N
B3R, FETIA S S 005G 5-8F 4 g A2 T, 4l 5 .
FAERREMNEFEEDT BN M LS. B
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BB AR KB PR AR RE BRI AL A4S I
M 2 3 1T (calcium/calmodulin-dependent pro-
tein kinase II ,CaMK II ) .p-JNK {33k , # 3% CaMK 1T/
INK i # , I 555 R B2 AL 1 1 % E-cadherin AR IA , [
AR 2285 % % (N-cadherin) | I & (1 (Vimentin) | Ifil 5
P 2 44K K7 (vascular endothelial growth factor, VEGF)
B3k, P T ) A0 EMIT, BEL 1 52 0 588 fap e /N BRUY R
PRI

SN AT NCEN e ST e S A |
R RS IS A YRS il i 4R MAPK KX H
T U R, T S g A0 R T S AR T s A T
P A EMT | BEL# 203 5 SRR A, DT A FE470 S e s
YEHL.
2.1.2 Yk

WARPUE 12— R T AR B-IR Ik AE M) . Ho
SEUBIESE R I, v R VE E T REFE AR5 R 1k ERK1/2 (p-
ERK1/2) i3k, T 1L 21 2 N % 1 (heme oxygenase-
1,HO-1) 33k, 3% MAPK/ERK/HO- 1 {5 53 #, | i
Cleaved-Caspase-3 . Cleaved-Caspase-8 . Cleaved-Caspase-
9.Cleaved-PARP Bcl-2 [l P45 4t 75/ 15 2 11 (Bel-2 ho-
mologous antagonist/killer, Bak) . Bim fit) & ik , i/ 5 S5 1K
Ji5 NPC-039 \NPC-BM 41 i 7=, [l Bp i filg dnd 3 4 /=5 p21
M3k , [ {IX CDK1,CDK2 ,CDK4 ,CDK6 ,cyclin A2 ,cy-
clin BI AR 1K , 1 IR S g 40 A J 3 BEL 7 Go/ G 38
U7 Y 2R T2 OB Bl b B2 SR — T XU 5 S s 2
A=W, Wang S FTE R B, LR C HY R IE 7T
i 1 ¥ TG W 15 1k MEK (p-MEK) | p-ERK F 3 35, 1)1 1
MAPK/ERK il % , i FF 5 LC3 11 43k , FEAR p62 1Y
Feak , NTTFS S 40 L I W SN, 35 40 /) Sk M 7 8 /)
U TR . KBS —FORIR T K F L
ARSI A Yt BRI R, S KR AR TR RE RS
R p-INK fZE3K , #07f INKCi# 6, I3 i 2 £+ 123 (rho-
damine 123,Rh123) 7, T8 MRP1 . MDR1,AP-1 )
IR, DN TTIT 305 2 e MR MU T 247 240 6L P TS 245

25 FRTR  EARTEE T U R S KB
A WIS A 43 T 3k X MAPK AT 56 {55 53 46 1) A 280
5, K75 T T A A R T g A EL S 40 ) 40
TR, JFIWRETH 25 AL, A A5 0 2 BT s VR
2.1.3 %k

AN TR T 2 — KD TP 0 8 A S 0 B 2
EW. KICH S WS R B, AN IR BE T 9 ERK 1/
2.p-ERK1/2 735 , #1H] MAPK/ERK 3 % , %1% Vimen-
tin ,N-cadherin [ 5 1k , )1 i £ M 6-10B 20 g EMT 2
Ji& o BEE IR T HEE 1) — M AR mE S 59 . Chen
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GRS R I, BREE TR 0T LA S5 p-p38 MAPK &35, 3
1% p38 MAPK i % , [A] i} 2. 3 | i Cleaved-Caspase-3 .
Cleaved-Caspase-8 , Cleaved-Caspase-9 , Cleaved-PARP [
ik, 5T LA HONE-1 \NPC-39 4 ia JA 1=,

e U= [ L Y 1o W L B B OR |
5 MAPK {5538 % , 75 I8 4 i 03 1 K BT EMIT, i
A 28 ) e O P 2
214 ZE%

T T A A A — AR T A Y 2 Bk S
Y. Fan ST A0, OB & F I A A WE RE T+ 5 p-p38
MAPK 1 % ik , B L% 12 1k mTOR /9 K 35 , T p38
MAPK/mTOR 15 538 % , I p53.Bax . LC3B [ #£ ik,
T E Bel-2 BRI, 75 AR E R T, Ot 2 S S
W 68 17 96 /N R RS A . AR R B AR T Th
O3B — R RIRZ NSy . Chuang S5 WF58 & B, Ak
P 2 BEFE MK ERK1/2 , p38 MAPK 1 B iR b K F , T+
INK1/2 (B 7K1, i ERK \p38 MAPK il # , i
JNK @ B , 31 I 9% E-cadherin i) #6315, F J% Vimentin . N-
cadherin MMP-2 . MMP-9 {33k , BT S5 FH 982 NPC-
039 NPC-BM 411 il EMT , AR HAT 78 M (222 RE T

L5 b RTE, IR TR AR R R 2 RN
53 AT 38 2o B [ 47 MAPK GBS %, 175 S 4 M )
YA IR EMT SRR , b 540 S5 el 1 2
2.15 Bk

BRYEAC TR A — R T A B Y =0 2R A
G BRAEZREGR LI ARTEAE R A T REINEERR 1L
p9O0RSK .p-ERK 1/2 BRI AT 22 53 4 [ AN W 3G Ab 2 2R
F RS 1A 3R 35, 4 i) MAPK/ERK {5 5 %, | 3
Cleaved-PARP . Cleaved-Caspase-3, Cleaved-Caspase-9 .
Bax 3535, T Bel-2 93K 3A | 1755 55 i 6-10B 2 Jifd
SRR T ) HE A AR, R A PP-22 R
B A F sy JB T2 R MEY . Tan FWF5
K, PP-22 fig 19 p-p38 MAPK (3 ik , F#AIK p-ERK 1/
2 TR AAR 5 e = 5 7 S A 3 (signal transducer
and activator of transcription 3, STAT3) FY 31k , I p38
MAPK i % , # ] ERK F1 Janus 3% [ (Janus kinase,
JAK)/STAT3 i #% , Jf I- 9% LC3 Il . Beclin-1, Cleaved-
Caspase-3 . Cleaved-Caspase-9 . Cleaved-PARP 323k, T
JH Bel-2 , Bel-#8 £ 4 55 H (Bcl-extra large, Bel-xL) \p62 .
c-Mye . Mcl-1 {9 %35 , 75 5 & W0 9 CNE2 41 Jiid [ Wi )
T,

25 TR R A 3 A R ER M BRLIA PP-22 A5 L
JC53 AT I R MAPK G 8%, At 2E S5 98 40 i 19 e 5 0
T, DATITA 283 ) 5 M g 10 M e
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2.1.6  HAb

FIGH BE—FR THRIE BB EY . B
BRSNS 2 B, T VS B AR U ERK1/2 , STATS [
1% A 7K, 4 MAPK/ERK 2 STAT3 i % , I 5 Fl K
ik b |4 Caspase-3 . Caspase-9 . E-cadherin i ik, T
14 Ki-67 , VEGF \N-cadherin ) 35 , i S 41 T-IF40
il EMT A%, fob 25 400 o) S O £ 988 /0N BB 5 A% 98
AR, 2-(27,4" - FOR 5L ) -5, 6- 3 F B — A R
T R MR 2 DA LU AR o R 2R Ik i A S o AT B
TR BB, 2-(27 47 - 3 IEIRIE) -5, 63 I ik — 41,
FE ORI W I BB P I Ras , 5 2 1k c-Raf . p-MEK1/2 [1) %
ik, 0 #] MAPK/ERK il % , I 4 Cleaved-Caspase-3 .
Cleaved-Caspase-7 . Cleaved-Caspase-8 . Cleaved-Caspase-
9. Cleaved-PARP , Bax [ % i& , T I Bel-2 ., Bel-xL 1) &
K A E SRR AR PR T, AN BT R 9 P-gp JMRP1 Y
FeIk , Whoin B0 VR T 25 40 A SRR . B R R —
PR T AR 2K E Y . Lin SR AW, B
] 3E i PR p-ERK 1/2 1 3R35 , 41 MAPK/ERK i i
I 52 ) = AR M Hb | I Cleaved-Caspase-3 ., Cleaved-
Caspase-8 , Cleaved-Caspase-9 , Cleaved-PARP . Bax . Bim-
L %3k, F I Bel-2  Bel-xL 1) 2 ik , {2 F &1 J& NPC-
039 NPC-BM 4l i kiA1=

25 b, BIEH B .2-(27 4" - R HEEIL) 5 6-3F F Ik
TR B IR I kR M T 2= 2R AT o 195 MAPK G [ OC
S FRIBIFIRIIAF S16 S S ME S T 6
EMT Hi e 243 3, A5 R0 il S el 14 2
22 HHERH

L A 7 e A PR R R R L, BT
AR EE FRIEREAR Z DR, W ST kB, S M
B e 4 0] LUFEAIR K-Ras .Raf \MEK . p-ERK 1/2 il &35 , 1l
il MAPK/ERK 3 5 , DA T 15 S MK 9 5-8F AHi AL 1=, 410
Tl LG GE TR S A= 28 R AP UIMIE DI 15 S
BT R B PRI B SR, B i ]
B R IEAEA YR, SRS E  , a SURRE DT
KR Y RE R R BE R 1L c-Raf . p-MEK ,p-ERK1/2 [ & 1k,
I MAPK/ERK 3 i, I 1 Bax (U815, FIRFIGEMA
Bel-2 iy 3£k, i 5 S W% CNEL . CNE2 4 i P8 1= Itk
A, 35S IR T LLIE i P ] MAPK/ERK 3 % , B A%
cyclin D1 .cyclin D3 ,CDK2 (363 , JE K S5 CNE2
1 JE BABEA 72 GyM ™ DL SEI A5 L3R, S
BRI 2 SR 7 55 h 25 52 5 W] 3E L I MAPK/ERK

T K, 5 e MR 4 A T B 4 e B R

TEPT S TP R B ROR o SIS LR AR T IR R
HIPLAERBE TR ]
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Hh 245 3 4% MAPK {5 5 3 B 70 S5 WA 1) 4 A BIL o
K1,

MAPK {5 5

RhI23 1 E-cadherin T
Pgp. N-cadherin |
MRP1 | Vimentin |
MDR1 | MMP-2 |
MMP9 |

=

R
e

=
=

HZmELSE

GEEEE
— ( ==mssawus

{
@ SRR |

E1 wZ%iEEMAPKIS S @K ERENERE

3 HBEERE
MAPK {5 53 [ 7 S M I 1 A Je v 4 Tl Qi
WA L, O L AL A AZ O R, I Y w4
SR A M TR O A, AR SCEEIR R IR, 2R OR R
TR IR SRS AW AT E [ X
B CH 2R A ) S (Rh i BE B (B ER ) 45 b 29 M Al
g3, VA R b 2552 75 (B WA e e 4 25 UM 2507 ) L S e
b B ) 45 MAPK A5 538 B R FEDT S s /R . SR
ANF R 2 By AL S 1A RS 34 DL ERK INK
p38 MAPK S5 A% .00 43 R 747 s, 15 Ll 1R A 7K 1 el AR
T EEIE I o 25 S RIS R 1) R A S A O DI RE AR
L AR 25 Z2 808 ] ERK,JNK , p38 MAPK %53 %43 32, ¢
HiFS T 2T HUEMT . U85 40 e T 25 22850k
A=W LI BE 1] ERKCIE B8 3, A% O AU A 5 R I T
L7 210 A J1 40 A K ey 3 5% 5 i 2 2R £ ERKC INK iE
%, UYL EMT 5 ST 00 s Z B2 AT p38 MAPK
I DA AR ST DL iR 28 AT 2RI LA
il ERKGH -k 3, 00 375 S LB (A PA T AL 1 5 RS
AT M) 75 1845 ERK E 6 i FEab 1, 435 B R4
A3 (6 , 1A T PR S R A 5 R RS n] ERK GE
B AU R LR T XSS P o3 AT i
VaE FIRPLE , Z iR R S i R S R
JAE T S R AT O S B B BUR (R
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