L AR 2 5T s CNE-1 48 A #1747 M MAPK {5 538 % 1Y
Al
BB EAALE L EEE FEEM(LEETE-ARERERERA AE EE  473000;

LE RN -MEERE2HGER, MH 54 453100;3 HHA - ARERBEN M, Aa gH
473000)

RESZES  RI65 XEFRERG A XEHS  1001-0408(2025)18-2279-06
DOI  10.6039/j.issn.1001-0408.2025.18.11

# E BHK FFR 2ARE (SOP) st 35 "H /& CNE-1 40 Je £ 4 547 A BAL 5 5L R % 4 69 %% & B (MAPK) 13 5 il 49 % .
Tk Hms h w8t SOPAK ., F | 5K 20 (SOP-L 4L .SOP-M £1 . SOP-H 28,25 .50, 100 wmol/L ) , 445 % 4 feL4% | it #5 4w s
o R TR, AR P 2 5L R EALE & % B (MEK) (A 9MME 5 R Y %8s | (ERK1) \ERK2  c-Jun &L 5% 3 8 (JNK)
mMRNA & i& 7K-F F= ERK \JNK ,p38 £ 2L R i 69 % & 8Bl (6 AR “p38” ) B @ AR BR AL R T, B ¥ n A= @40 SOP &k A
(SOP-H 41,100 wmol/L) ,SOP & i B B 4 p38 47 2h) 71 41 (SOP-H+SB 28, 100 pmol/L SOP+10 wmol/L SB) A= SOP & i B 4 INK
34 ) 28 (SOP-H+SP £2, 100 pumol/L SOP+10 wmol/L SP) , #-M42 % 4@ AL 44 | 2m AL it 45 & Am 2 L 7 INK . p38 & & BRER AL AR T, vA R
KR4 )% % & B-9(MMP-9) |3 74 2a JoL 4% 40 R Ki6T | & 1L o9 bk R & & B-3 (cleaved-caspase-3) & @ KA K-F, R L2 guk
3, Bk JE SOP 48 2 250, ¥ 3 e ARAZ 4 4m iRk | 3T 4% 4m B4 f= MEK \ERK 1 .ERK2(SOP-L 2072 41 ) . JNK mRNA & ik KT, 4% & 4m
He 8 = % fe ERK . JNK \p38 & & 849 B 82 1L K (P<<0.05) ., %5 SOP-H 28}t 45, SOP-H+SB 41 f= SOP-H+SP % % it F p38 . INK & &
ALK T F= cleaved-caspase-3 % & & ik K-35 8 F A A7 42 tn oA | 4w L iE A% Fe MMP-9 \Ki67 & & & ik /KT 39 2 2538 Jm K,
% (P<0.05), £5i& SOP 7T #p#| CNE-1 fmjedg 5 i 4 B Az &, 3 52 A o, AR A AULH 7T 4t 5 42 i MAPK 13 5 38 A0 % &
G W AR AL £
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Effects of sophoranone on the biological behavior of nasopharyngeal carcinoma CNE-1 cells and MAPK
signaling pathway

YAO Chen', YUAN Dongjie’, LI Zheng', LI Fangfang’, LU Zhenmin®(1. Dept. of Otolaryngology, Nanyang First
People’ s Hospital, Henan Nanyang 473000, China;2. Dept. of Otolaryngology, the First Affiliated Hospital of
Xinxiang Medical University, Henan Xinxiang 453100, China; 3. Dept. Two of Oncology, Nanyang First
People’s Hospital, Henan Nanyang 473000, China)

ABSTRACT OBJECTIVE To study the effects of sophoranone (SOP) on the biological behavior of nasopharyngeal carcinoma
CNE-1 cells and mitogen-activated protein kinase (MAPK) signaling pathway. METHODS CNE-1 cells were divided into blank
group and SOP low-, medium- and high-concentration groups (SOP-L group, SOP-M group, SOP-H group, 25, 50 and 100 wmol/L).
The number of invasive cells, the number of migratory cells, and the apoptosis rate of cells were detected. The expression levels of
mitogen-activated protein kinase kinase (MEK) , extracellular signal-regulated kinase 1 (ERK1), ERK2, and c-Jun N-terminal
kinase (JNK) mRNA, as well as phosphorylation levels of ERK, JNK, and p38 mitogen-activated protein kinase (abbreviated as
“p38”) proteins in cells were all detected. Additionally, cells were divided into blank group, SOP high-concentration group (SOP-
H group, 100 wmol/L), SOP high-concentration combined with p38 inhibitor group (SOP-H+SB group, 100 pmol/L SOP+10
wmol/L SB), and SOP high-concentration combined with JNK inhibitor group (SOP-H+SP group, 100 wmol/L SOP+10 wmol/L

SP). The number of invasive cells, cell migration rate, and the protein phosphorylation levels of JNK and p38 in cells, as well as

AESTE 1 4 2 Rl 706 1 %l 1% 4 3R A T H (No the protein expression levels of matrix metalloproteinase-9
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cleaved-caspase-3 were measured. RESULTS Compared
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number of migratory cells, and mRNA expressions of MEK, ERK1, ERK2 (except for the SOP-L group) and JNK, but increase
the apoptosis rate of cells and phosphorylation levels of ERK, JNK, and p38 proteins (P<<0.05). Compared with the SOP-H

group, the protein phosphorylation levels of p38 and JNK, and the protein expression of cleaved-caspase-3 were decreased

significantly in SOP-H+SB group and SOP-H+SP group, while the number of invasive cells, cell migration rate, and the protein
expression levels of MMP-9 and Ki67 were all increased significantly (P<<0.05). CONCLUSIONS SOP can inhibit the

proliferation, migration and invasion of CNE-1 cells, and induce the apoptosis, the mechanisms of which may be associated with

promoting the phosphorylation of proteins related to the MAPK signaling pathway.

KEYWORDS nasopharyngeal carcinoma; sophoranone; mitogen-activated protein kinase; proliferation; apoptosis

LK 4% (nasopharyngeal carcinoma, NPC) J2 i Ji T
S MR R L 4 B %) 2 v ek e, B A 2 ) b o0 A
IE, 76 7R I B F ] 42 g b X 1Y % s 28 3 v AN R
WHO G4 7R , 423K 249 80% 1 NPC i & i 15 5
TR S AR ML DX, T T B AT T I 25 G iRy T R g
BB A R AR S L B 20%~30%
1) R8T IR T H BT G b % 7% I 52 R A5 I R IR 3
AR B mNR ST B KRR Wbt g i Ve 92 4 NPC iR
Jr AR T S (L X S A 5 30 S 1 R o T AL o
B FRRRAIREY,

2 53 24 I 1% A6 1 2 1 B0 (mitogen-activated pro-
tein kinase , MAPK ) {5 538 A A 240 Jf 7 384 5 1ot A % o0
PR 2% FE I e A R e vh R 4 B R AR AR
Horprp38 22 24 530G 1Y) £ 11N (p38 mitogen-activated
protein kinase, fij #X “p38” ) Fl c-Jun & L Vi il (c-Jun N-
terminal kinase, JNK) {55 5 il i 5 % 8006 O IESE 5
NPC 4 L34 58 2 45 08 T2 1tk I b Bz - 8] o 5% 1k 2% YT A
KP, BFFE R, p38 AT ik B R Ak T Wi sk AR 2
J SR AR 1 3Rk INK AR 538 B0 1T 15 5 B 4tk
JRd-2 FH 5% X £ H (Bcl-2-associated X protein, Bax )5 B 4l
R EL IR 2(B cell lymphoma-2, Bel-2) FL A S £l , $iE 7R AL
5 p38 I INK {5 538 % A ik ik T 15 NPC #E A2 1Y
WA

L G TRHMEY) MR Sophora tonkinensis Gag-
nep. i THEARFIARZE  FLPT R Buiid 16 M A e 2L
Ji g S5 A RS ) g R, Ll 2 AR 2 (sophoranone,
SOP) J& M 1l AR P2 B S e SE s I 2Rk &4, 24
H2EAF 5248 7%, SOP Xif A NPC 4l il 5 CNE-1 A — & i)
HVER, ATRE 2 1L SARPT NPC B9 E B G PE R e (H
YEFPLE A BIRS . BT, AT DL CNE-1 40 i A
FEXT G, WLEE SOP Xf CNE-1 4/ 42441 M (52, I
M MAPK {5538 26 19 A BE AR T AT BE A AL, LAY
NPUNPCHI T RS
1 By
L1 FENUHF

AT AT EANAR A HE Accuri C6 plus #7204
J4% (3% [ BD 23 F] ) , DTX880 4 £ Iy i fifi b X ( 3 [
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Beckman Coulter 23 7] ) , CEX96 Touch Bl 55 Bf ¢ Y6 7€ 1
B A 5% X2 0 (RT-qPCR )Y, ChemiDoc % % 1% & 5t
(% [H Bio-Rad A ) , f& K DM IL LED % {8 & & fi 5%
(%] Leica Microsystems 23 ) ) .
1.2 FEHmEIRF

SOP Xif i i (4165 21S059-A2, 4l JiF 95.80% ) [ |-
Vi B A PR AT BN WD 5 p38 14 551 SB203580 (1
“SB”, 7% 5 HY-10256, &l i 99.96%) K JNK 41 il 57
SP600125 (AR “SP”, $25 HY-12041, 4liJ& 99.73% ) ¥4y
H 3% [&l MedChemExpress 23 7] ; CCK-8 21 itg 34 4 5 1
F(HE C0039) W A 138 = RAEWH AR A RAF
Annexin V-FITC/PLANJAT X7 & (it 5 KGA1026) 14 H
VLTI A W4 AR B A7 PR 7] 5 R A — 1 £ 0 Bt (%
5 IPVH00010) I A 3 [ Merck Millipore 2% 7] ; ECL 1k
22 RG] (185 32106) 4 [ 32 & Thermo Fisher Scien-
tific 2> 7 ; Pt INK | #§ ik 1k INK (phosphorylated-JNK,
p-INK) | L AP 5 5 8 15 Pl 1/2 (extracellular signal-
regulated kinase 1/2, ERK1/2) | % /8 /t ERK1/2 (phos-
phorylated ERK1/2, p-ERK1/2) . p38 . # i 1k p38 (phos-
phorylated p38, p-p38) ¥ v F& Bt #& (#t 5 43 5 K
ab208035., ab76572., ab184699. ab223500. ab170099 .
ab178867) FIBRAR it AL Wy B iC 1Y 1L - Bt A f e IR AR
F G —ht (L5 ab205718) ¥4 [ e [E Abcam 23 ] ; fedi
H I P - 3- Wi 12 i &I ( glyceraldehyde-3-phosphate dehy-
drogenase, GAPDH) £ SLEHUIA (5545 D110016) I F A=
TAY) TR R R A R A 5 fabi g 78 40 Az i
Ki67 PATE TR (555 84192-4-RR ) St BE i 45 4 1
fiff-9 (matrix metalloproteinase-9, MMP-9) £ Fa [ HUA (57
5 10375-2-AP) | Bt i 1k 19 bk K 2 11 1 -3 (cleaved-
caspase-3) HL T PR (575 25128-1-AP) ¥l iR =
JEAE B ARG RAF]
1.3 4HAa

CNE-1 21y 1 Jb 98 Bk AL Rk A FRA 7] (L5
20210426) ,
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2 FHik
2.1 ZHREEESRE

CNE-1 20 fi FH 7 10% i 4 13 1 1% 5 5 % -5
B FEMPLH DMEM i 538, 7F 37 °C \5%COfE IR BE
Bk, RN R4 B R 10%~80% I AT A4 . 2]
FEPATE BR IR X B K A A 7 2 5206
2.2 SOPREFiE

ki SOP Xt CNE-1 41 il 7 25090 il e 52, S 6%
FH 96 FLARFERIIA 2 , A FLEF 10 000 M40, 25 24 h Il
BE R FR IS, A W45 6.25.12.5, 25,50, 100, 200, 400
pmol/L A% Bk 5 1) SOP™alt S AT iR £ 2% i (PBS)
FHALBE 24 h, BRI E 6 N E L. R CCK-8 %
M RAETG R, RO SR B .
2.3 YRS HEIE
2.3.1  SOP X} CNE-1 4l A= )24 7 ki) Az VE B9

BB R 25 (4 B SOP I H L e e i 41 (SOP-L
2H .SOP-M 41 .SOP-H 41 , AR 4% “3.17 Tl T 45 5L 1% B ¥k i
539124 25.50,100 wmol/L) , FRLH I E 3 M E fL. BRasH
LT AT 5E IR ILA0, AR A 5 45 T4
25T 24 h, PR T IS 22505
2.3.2  MAPK {55518 % 7€ SOP J# 4% CNE-1 41 il /f: 9%
13 R AR e AV IR 9T

5 20 M 5 o0 25 11 4L L SOP 1 e i 41 (SOP-H 41)
SOP =¥k BEIRC A p38 41l 7112 (SOP-H+SB 41 ) 1 SOP 15
e B I INK 10461 79 4 (SOP-H+SP 41 ) , 4 2 ¥ & 34
B fl. 254 FI SOP-H 2H 4% “2.3.17 i K )y v kb 38
SOP-H+SB 41 1 SOP-H+SP 41 4 45 T 2 ¥k i 34 4 10
mol/L 1Y AH R # il 71 55 5% 2 h J5"", 1545 7 SOP (100
pwmol/L) T 24 h, SR 5 #E4 TR £E 9256
24 YRS EEE 1IN

HRIE Transwell 13 28 5L 45, B Matrigel 1 5 TG Il 14
DMEM = il 5 757 3644 1: 8 AR IR A 5 ¥ 2 Tk i T
Transwell |2, 78 37 °C T i B WIS 5 B2 B A BE [ A
WAE“2.3.17 J “2.3.27 T AL, Z2TH Ak L 2500 5 IR L %
JE R 2X10° A4y /mL. B0 L2 200 L il A Transwell
FE, FEMA 700 wL & 10% 54 1L 7 1Y DMEM 55 55
5o 24n)E, 4% Z R PR EE N EREZN
15 min, PBS 50k 2K, 0.1% 25 @48 44 €5, 15 min, 7 {5 &
WA T BEALIE I 5 AR S T R 22 A0 M, BOT-34(E
25 YHAEEREBE 1A
2.5.1 Transwell iT#55256

W e “2.3.17 30T 41 MY, B JC 7 A Matrigel Ji U A7
Transwell [Z4), AL TR 2. 47 T 5 454, 743
B IUBR T R AL G B S S WL G T B A B AR, O
B,

TEZED 2025455 36 4 181

2.5.2  ZHHIRIR S

O KW B9 CNE-1 40, 3R TR 3R I, 15
SR IS, T G TR RS WG S 7 55 7R LN 2 BRI 2, 98
JEE“2.3.27 U kv 4l ARER 43 SIAE 10 Fl 24 hs
it FH S AU U O DN S0 B B o AR A = TR A i
LRSI RS % = (0 h RIJR 58 B — 24 h IR FE ) /0
hRIJE EHE X 100%
2.6 {HEEAT-EiEM

FR B A0 M A , e B “2.3.17 35 40 it , FH PBS V&
T2 U, F R A% B R SR I ANBE AN, I A RIS AL , 250
FBR BIE W, A4 ) PBS PR 21 A, PBS i 41 A i
LA R, TN AIE B Annexin V -FITC 4435 Al PT 4%
W RIS =N EEIE R 15 min, 6 400
ASCREM AR A T
2.7 ZHREH MAPK {5 S @B HXERRIEHE

M2 H5 RT-qPCR 2% , Ut £ “2.3.17 00 F 40 g , n A
TRIzol A FE I RNA, A G20 5 Rk B 5, B e 5k
A% cDNA, SR 5 47 PCRY 14 . UL GAPDH HINZ:, R H
27Nk T B 22 4R AR B IO PO (mitogen-
activated protein kinase kinase, MEK) , ERK1, ERK2,
JNK mRNA HYZi57KF, PCREIYH AT Y T E
) ety A BR A w1 A, 1 E 8 KT K
W1,

1 PCRE|MFIIRF=YKE

R AN -3") Pk bp

MEK IEJf5]41: CCCTTAGCTCATACGGAATGGAC 239
F[11514): GAGCCAACCTGCAAAATCCAC

ERKI TFJE34): CATCAACATGAAGGCCCGAA 155
JRJi514): CTTCCTCCACTGTGATCCGTT

ERK? IEJ5]41: ATCCCCATCACAAGAAGACCTG 187
2 5141: AGCCTGTTCTACTTCAATCCTCT

INK TFJi314): ACACCACAGAAATCCCTAGAAG 134
JRJi7514): CACAGCATCTGATAGAGAAGGT

GAPDH I I5147: CTTTGTCAAGCTCATTTCCTGG 133

[ 5141: TCTTCCTCTTGTGCTCTTGC

2.8 AP AEYZITAFIMAPKESERBEAXERER
ez oLl

H Hi Western blot 15, Y5 “2.3.17 } “2.3.27 Wi T 4
Jt0, 6 S PR BUE AR 1, DU B R B FR A T AR . R
ASVERR T, LUK AT B S RS B R e — I LR R - 5%
JIt B W k3 B A 2 ho S, A p-JNK. JNK . p-ERK1/2.,
ERK1/2, p38. p-p38. Ki67, MMP-9, cleaved-caspase-3 .
GAPDH B-actin—#HT (% B LLA1 733124 1:5 000,1:2 000,
1:4000,1:10 000,1:5000,1:1 000,1:10 000,1:1 000,
1:1000,1:1000,1:1000),4 °C R 8 ; 0 H A
AR P FRBEHL 1 1:5 000) , %5 8 R 2 hs (i
ECL fk2% % 687 . 4, ChemiDoc B 1% 2 48 1if% ,
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Image J #4538 H 98 11 5 12 (GAPDH & B-actin) I
IREEAE HAE . 2051 p-INK 5 INK  p-p38 15 p38 iy L (i
PEAY “2.3.17 35 F 40 il HF MAPK {5538 B AH 56 55 A 55
IR 5 A p-INK 5 INK \p-p38 5 p38 ¥ He (E 46 1E SB Al
SP MG “2.3.2" 50T 4H i P oAH DGR 11 52, Al
2 B H A W AT O A 56 BRI MMP-9 ., Ki67 | cleaved-
caspase-3 [ FRIE K-
2.9 SITESH

K H SPSS 22.0 B AT Ge it 40t o TR
x £ s Fon, 24 LR F R R Oy 25 40 A, 2L TR P
AR H LSD-t ki . A /K #fE a=0.05,
3 H#R
3.1 SOPRERIFiE

A SOP(RI/A PBS) L%, SOP [ ¢ i iA %] 25
wmol/L i}, fig % G 2 41 il CNE-1 40 Jifd i) 77 7% 3 (P<
0.05), HLBfi#E SOP V& B iy e , HAM VR P AR 3 5
SOP X CNE-1 41 fd i) 1 B4 il e £ 247 103.40 wmol/L. Ky
T ORI S L A R T R AR BSR4 25,50, 100
pmol/LVEhy SOP HYAR i vik BE A T e 2 5
3.2 SOPX‘I CNE-1 #ifa{2 % ERB MM

25 120 [ #¢ , SOP-L 24H .SOP-M 4H . SOP-H #H {7 2%

A AR A

—_—,
1000 —_—
—
800
600
T 400
=200
0
1 I 1 v

C. MRS i

£ i K50 R 3T 8 A R AR B W 3 0D (P<<0.05) o 5 2R
LA,
3.3 SOPXtCNE-1 40 BET-HI 8200

575 4 A, SOP-L 41 ,.SOP-M 4 . SOP-H £1 41l if
TR B E TR (P<0.05), 45RULKE2,
3.4 SOPXf CNE-141f 1 MAPK {E S BB HXER
REARIEHF M

525 41 b3, SOP-L 4 . SOP-M 4 . SOP-H ZH 41l ity
" MEK . ERK1,ERK2 (SOP-L 41} 41 ) .JNK mRNA 3
KK F-44 5 ZEFEAR , p-ERK/ERK . p-p38/p38 . p-INK/INK
KR ETE (P<0.05), 45K 3,
3.5 SP K SB X} CNE-1 £H il 7 p-p38/p38 {& . p-JNK/
INKERF N

525 4 %, SOP-H 20 41 it H p-p38/p38 {E il p-
INK/INK {844 5. 3 T+ (P<<0.05) ; SOP-H+SB ZH 4l Jfd
p-INK/INK {f i 3% T} 5 (P<<0.05) ; SOP-H+SP 1 41l ffd
p-p38/p38 {1 i FF &5 (P<<0.05) , p-INK/INK i 3 A%
(P<<0.05). 5 SOP-H 4l H.4% , SOP-H+SB 41 il SOP-H+
SP ZH 2 ifd v p-p38/p38 {EL I p-INK/INK {H 34 il 2 B Ak
(P<<0.05), ZiRILE 4,

300 = a »

)
=3
S

[e= 2l 0k e
=)
(=}

0
I 0 mv

B {ZZEANE LA (X +5,n=3)

TR AR

I o m v
D. iR A L (x £5,n=3)

I :25H4H; 1T :SOP-L&H ; Il : SOP-M#H ; IV : SOP-H#H ;2 545 FH#H L4, P<<0.05,

E1 SOPXICNE-14Bf{EZE TR

1X10° o IX107q =
10.13% 3.01% 0.48% 4.21%
1X10°4 1X 104

1X1074 1X1074

Z1X10' =1x10'

1X10°] 1X107
N X104 g ”
0.99% 3.52 Fg 1.79%
1X10° 1X10° 1X10° 1X10° 1X10° 1X10°
Annexin V Annexin V
Az UL B. SOP-L4]

1X10°
Tor

1X10 1X10°

1 Q2
5.93% 18.61%

1
3.04% 12.17%

1X10°4 1X10°4

1X10° 11X 105]

Z1x10' = 1x10'

1X10'4 1X10°

1X10°
Q Q3
T2.07%A% 3.39%

1X10°

1X10" 1X10° 1X10
Annexin V
D. SOP-H4

1X10" 1X10° 1X10°
Annexin V

C. SOP-M 4

E2 SOPX CNE-1400 8T 10
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N _ -
a a a a
a a a a =
ilﬂ- =
<
%0‘5' p-ERK - —-—-—Ewkm
0 - Iy

MEK ERK2 ERK1 INK C. p-ERK/ERK 4%
A.MEK .ERK1 ERK2 .JNK mRNA FiA 1L (X +5,n=3) B. ERKEI:I%%J@SEE{NE] (x+s5,n=3)

10w — L nmw

D. INK 2 I 2215 HL Uk & E. 4l 1 p-INK/INK A 1 I l v G. il p-p38/p38 Ltk
(xts,n=3) F. p38 £k [ A HLIK A (x£s5,n=3)

I 2545 1T - SOP-L4 ; I : SOP-M4 5 IV : SOP-HZH ;a: 525 14 HeAs, P<<0.05,
3 SOP3X CNE-14ifh MAPK E S B BEHEXERARELRIEZNZI

l—--— | —Ignga

p-p38
pggl-— e —|38kDa .
r— Pr———— %
p-INK [ sty |54 kDa ﬁ
T . — o
K S | 54 KDa =
factin | cu— — — — |42kDa
1 i m v p-p38/p38 p-JNK/INK
AR FIRIAETKE B. p-p38/p38..p-INK/INK H.E (x +5,n=3)

I :25M4H; T :SOP-H4L ; T : SOP-H+SB# ; IV : SOP-H+SP4H ;a: 5725 A4 b4, P<<0.05;b: 5 SOP-HAH H A%, P<<0.05,
B4 SPX SBXfCNE-14iHH p-p38/p38.p-JINK/INK I F2 N
3.6 Ml p38/INK 5 S1E T SOP = CNE-1 i i £2 R 1y I 3 F ik (P<<0.05) . 5 SOP-H 41 Ht 4%,
HIFAT A RIS SOP-H+SB 41 1 SOP-H-+SP 41 {2 %2 4 Jifd ¥ ¥4 . 35 434 fin
523 140 [ #, SOP-H 41 . SOP-H+SB 4 .SOP-H+  (P<<0.05) , 4 i iF %% %35 i & T} &5 (P<<0.05) ., 4%
SP 412724 it %1 (SOP-H+SB 41 fi 4k )i’ﬁi%“vﬁ/) JAHRE WA 5
."i‘l‘a 3 "‘E"' -

I I m N
B. {22 M L

(x*s,n=3)

I I m N
N D. AR L
C. TR R A (X+s,n=3)
225 405 1T : SOP-HAH ; I : SOP-H+SBZH ; IV : SOP-H+SP4 ;a: 545 (40 L4, P<<0.05;b: 5SOP-HZH b4, P<<0.05,
El5 Ml p3S/INK 15 518 2 ¥t SOP if4= CNE-1 48 & 1217 h B9 250
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3.7 il p38/INK {5 518 B Xt SOP 1A#= CNE-1 a4
MFITHEXEARIENZIT

525 (4] %, SOP-H 4 . SOP-H+SB 4 , SOP-H+
SP ZH 41 fitd H MMP-9 F1 Ki67 5 26 35 /K -2 i 25 i
(P<<0.05) , cleaved-caspase-3 & [ 3¢ ik /K V44 i 3 T+ =
(P<<0.05), 5 SOP-H4 3, SOP-H+SB 41 Fil SOP-H+
SP ZH 411 it v MMP-9 1 Ki67 & 1 335K P2 B E THeE
(P<0.05) , cleaved-caspase-3 & [ 3¢ ik 7K - 44 I & AL
(P<<0.05). AR ULIE6,

MMP-9 ’ R — — | 78 kDa
Ki67 | R ——— — — | 359 kDa
cleaved-caspase-3 | == === — = ——— I 17 kDa
fractin | . S — I 42 kDa

I I m v

A FEHFBEIKE

HARDBKT

MMP-9 Ki67
B ARIBAT L (X £5,n=3)

I :2594; 1 : SOP-HZH ; Il : SOP-H+SBZH ; IV : SOP-H+SP4 ; a:
Has e He#g, P<0.05;b: 5SOP-HA i, P<<0.05,

cleaved-caspase-3

6 Pl p38/INK 15 5 18 B XF SOP 1A #= CNE-1 4 Ay
EYMEITAEXEBRIZNZIT

4 g

A TR o B AR 1 AR S A 2 A ] B R A 2R
L5 501 200 0 2 A o e 4 2 A 3 A AR
HFFEE5 RAESE , SOP v A & il CNE-1 40 i {228 A1
ey AR T

MAPK J& T 2252/ 75 A IR 5 I % , HAF 5 &
4t ERK \INK . p38 S5 V.5 A8 i 1238 i i iz Ak
8 QFRIVAY RLy A s e Al NS A A = 2 1) e
BE Ak GBS SR T A A A ek AR b R O R A
FHME, K67 S 3 A bR Y MMP-9 2R B AR,
cleaved-caspase-3 JE I T-AH K EH 1. ARG R BN,
SOP AJ ¢ #F CNE-1 Ziifffi -p ERK . JNK ,p38 45 1 & A Wi ik
b, EIM5 S CNE-L AU T, teAh  ASHIFF i3 3 X
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