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e FL T B T A %t B e A AL AR B fr BGC - 823
=& 41 48 Ras/MAPK 13 & i % 09 & v

(BT EZG R, By W/RIE 150040)

[HEE] B o MRABILE BF2 0 B R AR A A A £ F & 18k BGC — 823 Ras/MAPK 13 5 i #%-
MR EAREGTHIAER ., Fik: RAKASHRI RIS X KN EE T 49 AR RS
AT GE FERE AT B ARAEBILARRY S P AKFTH, TG, LA oHiRR
ML T R Bk AEF7 0. 2 mL BGC — 823 4@ L (2 X 10'AN/mLL) , 2 52 47 3 s RBE A A8 5L A BR 4R 40 3 . AR
TSR E R L TAABILE BEIEY 1.56.0. 78.0. 39 mg/g, T 254 § 4T F35427% 0. 5 mg/g, FPEATIR
WHEF LT CMCHEN, T QUf R M RA A8 1R ,F 421 d, & 4L 840 5 346 A 3 A% S 78
P Ras JNKS.p38MAPK %& & f& ik . 4RI 5250 P 45 2F 20 A K 4969 BGC — 823 dm RLRE U4 A BE AL 28 1) bk At
MR G HA A P A S AR T, BRI AL T RRARIE R, AT R T RIAAAR W
A, 08 22T 5 BREYE 120 mg/mL, & P AKH F 285 A 4 T AR ILE 8RR 4 0.4.0. 2,
0.1 mg/mL. RT—PCR ## Western blot #9455 i@ # ¥ 49 X 4Z /] F Raf — 1 MEK.ERKs.p38MAPK #9 & i&
KPR AR TIPSR A AR, &2 25 20 Ras JNKS.p38MAPK & & 64 [ b & 12 4K (P < 0. 01)
RohE I, HAE A A b AR | K25 25 48 Raf — | MEK . p38MAPK % B A8 x & ik AR (P < 0.01); H5AEA 4
YR, 79 2 4L 5 MR SL T B AR M AL B UG 69 5 P A B2 ERKs 2 R AR T R A B HEAK(P <0.01); SR 411t
5, 843520 p— Raf— 1 .p— MEK.p — ERKs #2 p — p38MAPK % £ K P HAK(P < 0.01), 2546 #EiB3LHA BF
P 7T #8383 T 8 Ras JNKS #= p38MAPK £ A , #74] Ras/MAPK 13 5 1@ 5409 &L, i 3E 28 B & Jm i 2 o
(X8R #ABILE ; § % ; Ras; p38MAPK

[51 A1

R, RHa, B &, F . AR ILE B R Y 2T B BAL A AR R A7 BGC — 823 H J& 249 J Ras/MAPK 42 5 38 %49
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BHANE RAR AR o R, 2835 4% Ras/MAPK {5 5
TR R UTA R WIS ME R AL TR B4 400 0 320 53
FRZ IR, o -4 B (0 TR TR S R 25 ) B O A B8

E A
1w
1.1 LK
TEPEAR L 49 H, i BRI v e S 2 R s s o

O At ST B ) T i A A IS SCXK (51) 2016 —
0006,3 ~ 5 J& i , & (20 + 2) g, W IE A 3, A
AR AR, 105 N P PR — 5 4R 525 .

1.2 JEtk

N Z B AR BGC — 823 fy iR b 75 200 Jfd Fir
PR,

1.3 2%

MERE FL AT AR VAR 28 BB & T A FR BT A1 w4
fit o 4 RREAR T AR, OHEAE FL TR 1 ke, I 70% &
P10 L, 56 % IR0 24 h, 100 CHNER I 1 h 25,15
FIPEWL 1, R FIN 70% CBE, ARl 1 h B2, 752
W2, IR 1 SUE 2, KB FIZE T, 4T s R fh i
F (L7 3 5 245 e A RS ) 1R 2545 H20133366) 5
5 - FUCRSEEAEWRHEA RAF] L5 :1F0170) .

1.4 FEAE S5

Ras 075 & \INKS 1200 & . p38MAPK 125 & [ 22 0
G ) AR A RN A, 4855 : abs123144,
abs131533.abs131944 | ; PVDF I (Summus, S59825) ; TN
I Tk e (Vetec, VO00845) 5 H S XU A #5 It % (Sigma,
146072) ; i B R % (Sigma, 9913) ; SDS. Tween20
(Biotopped, 55 :S6010,P9416) ; TEMED(Sigma, T7024 ) ;
Glycine (Sigma, G7126) ; TRIS (Sigma, T3253) ; PageRuler™
Prestained Protein Ladder(Thermo,26616) ; Western bloting
K IP S (245K, PO013) ; PMSF (32 2 K, ST506) ;—
PURBR (2 = K, PO023A) s — WL —HT LRI (B =K,
P0025) ; —4i (h 4%, ZB2301) ; 20X TBS (Solarbio, T1080) ;
Western & NG W45 (BD, 1174551) ; B (KT & F°
K44k T AT FRZA 7] ,2018. 6. 10) ; BeyoECL Plus (2 = K
P0018)

-80 CAIRTEL VKA ( H AR =7, MDF - C8V1) 5 il 7KL
(Simag, SPR80) ; i 27K A% (35 [ 5 BRI, Milli — Q) ; BEIKE
A% Z 55 (3 E UVP, MegaCam815) ; i i 250 ML ([
Sigma, 4 — 16S) ; = B OHL(_LIEEESE  TGL - 20B) 5 LT
R VA B ORI TR AR A PR A H] , DK98 — 1) 5 8
PCR A (AU AR BT A= W R A BR S 7], ETC811) 57K
SEHL K R S8 (db 5T/N—, DYCP - 31CN) s K5 % KO (Bt
FELZ AT, BSA124S) s TR JE 11 (& [E BB P, StartA2117) 5

LN HEE T CH A HE, UV - 2401) ; 9462 B PCR
([ ABL, 7500) ; PH & 15 M3l # (Mg e i) — 4641 £,
LP115) 5 i J1 48125 (4 I sl Bk S35 4R T, 78 = 1) 5SDS
19k 1% (Bio — Rad, 042BR13724) ; i G AL (Tmplen,
p330) ; 4% (Bio — Rad,221BR52130) ; 3 [ ¥R HL Ik Al
(Bio — Rad, 552BR113758) ; #E X W 1% & 4t (Bio — Rad,
Universal hood 11 ) ; i (3 PR (PR ff A= W = 224X ER A H
WD —9405B) ; 4> H 2 K& 53T 2 55 (TANON, 5020) .,
2 HiE
2.1 IRNSEE:
2. 1.1 e KA A%

49 FUHEMEAR BUBEHL 2 R 28 (A BAUZ B X R
4 VU2 R FL A B b AR BRES
AN, Ay 6 HAE R HAR BT B IREEFT 0. 2 mL BGC —
823 YHIMI (2 x 10"1/mL) . BFFNLEE b I T2 W1 L, 2
7 RIF UG AT E KT ik B SERLAE bR, BT A AR B 3
il 28 B
2.1.2 4574

HEAR LA B2 5 P AR A 5 TR R LA
4 2 A1 (CMC) ¥ i 1) 48 L TR B 42 ) 1. 56,0, 78 .
0. 39 mg/g; V5 245 41 25 Y AR 3 I R 1 FH L 328 FH B T Ak i
Jifgea & B 1R 259 R B A s B, ) e N BRAE RGN
ProEwHE M 0. 5 me/g, B HAR RIS 4525 0. 3 mL; [
XFHRZH R 25T CMC A 7 5 28 AL R 45 2, B
H 1K, #2221 d.
2.2 {RHMES
2.2.1 ZHiEEESE

JH 90%RPMI — 1640, 10% Jif 4 IiL 1 1 19% XU
VERE SR T N R B Ak BGC - 823 (15 5%
2.2.2 {KANSEE A

FEPREANAE BGC — 823 Ay Sl K01, FHIBRRR 1L,
PRI BE g 5 % 104/ mL. BENLIF BRI | B
XTREZ P24 gl R R ARV . A
LT FAFRRE FE 0, AV FEAL 25 T R — 1 30
B, PE 254 457 5 — BURMERE (5 — Fu) 120 mg/mL, 5 .1
AR AL 045 TAEFLIE IR 0. 4.0. 2.0, 1 mg/mL.
2.3 KRR Tk
2.3.1 S ARTER I IR 2H 2 Ras JJNKS . p38MAPK

252521 dJF , BUMRE A 2UH 2 R BB TE 2 , oR
FH #9% 20 A6 ¥ 46 ) Ras/MAPK 3 B& I T i AH ¢ H 1
Ras . JNKS.p38MAPK 1) 3R iE 7K F-o P15 .65 CHE A
2 h i K AR N 3% H,0,, F#HE 10 min, $EY] F 7K
AT RIS OB R Ve R B =R 37 °CL i
LU 2 10 38 BF A 10 min RN —BT, 2 AR & A VKA
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4 Ci 7, Yk H 37 “CHIR 45 min, N Pk 1,37 °C
ﬁli‘%é?* 15 min, 00 Z 408570 2,37 ‘CIEF 15 min, il DAB

AR €, B SR, Bl A Uk, IR RS G Eh R TIHE 4
ﬂc FREEREIE K, —HORE N, M st i, 400 %5455
WA
2.3.2 Ot it PCR A I A 40 B2 Raf — 1. MEK .
ERKs .p38MAPK At 3 [K % 35

WS-G5 9, 580 Bek B2 24 100 ~ 300 bp,
FEHUE RNA, &5 5%, 65 “C(1 min) —30 °C(5 min) —
65 “C(25 min)—98 °C(5 min)—5 “C(5 min) M\ 30 CT+
W 65 CIF, 275 15 ~ 30 min WA THIR . W40
PCR ¥ B4 bR R 7 - WiAEPE 95 °C 30 5595 °C 55,60 °C
34 s A0 MEH . FIFHIILER 1,

#z1 PCREI¥FFI

IR B SIHF51(5'—3") K £ /bp
TGTCAGAAGTTCCTGCTAAA
Raf -1 273
AGGGCTGGAGGTGTTG
GGGTCGCCTCTGTCTT
MEK 291
ATCCTGGTGAAGTGGGT
ACTTGGCGAATGTGCT
ERKs 232
CCTTCAGAAAGATGACCCT
ACCGTGACCTCAAGCC
P3SMAPK 209
GCAGCCCACAGACCAA
TGTTTCCTCGTCCCGTAG
GAPDH 108
CAATCTCCACTTTGCCACT
2.3.3  Western blot £ il p—Raf-1., p-MEK. p-

ERKs.p — p38MAPK & 11k

FRIUKE i 100 mg B T 248 i vk - 24# , 30 min
J&5 B30 10 min, O E]JZ o #% HR SDS — PAGE & i1
O A A5 45 A 57 B 2 M X TE A1 A AR KT
29 15 min, B 8 ARG BB WS I A VKE , AL EFE
10 WL, Hal B kAL . S5 ARk, O B384, VI3 B8
JEE , 26 OB Th A5 10 ming [ T E AR ORI S

HERR FL IR AR e B

AL 940 HE 2H

HERRFL I EESR 1 v R

I JEEAR, PVDF B, 73 B 1, JEE IR AR, H3 Fe U E A 7%
. FERRZE TR ¥ PVDF B85 A S TBST 2% i i) 7
mLrb, FHTBST SRS MU, BEIK 10 min, B 2 AT 354 4]
WAL, B KR IR 1, B 2 he B RE B
PVDF ] TBST BRI PR, BEK 10 min. 254 A
ZeAEAEH VB4 CUKAFEIE R . IRH B %A TBST I
O AR, PRI 4 U0, BEVK 10 min RIS Fe —iidst A 4%
AT KRR IR B RESh , =R TR E 1 h, Ve .
UEAR T A, ECL & 6 7 T PVDF 1, 249 1 min
R, R EIA
2.4 Gtk

K SPSS 26. 0 3k F#E AT Ge it 22 Ab 1, 22 4 (A 3%
2L R L R 5 22 53T (OneWay ANOVA) B
WLz + s 3R, AP <0.05 N2 55H St
3 #R
3.1 FHAHABEMIEA
TR

F5 T 21 1 B A4 % BB 20 Ras BHPE F2 3850, 78 25 4H A
HEAE L T P2 4 v 77 1 26 Ras PR 263555 , MEAR FL 1A
P3P ARG 12 20 Ras PHPE 5K 5 T 75 24 41 FIHEAS
FLEA B AL R TR . DL 1

FEE IR 20 1 BH P o) B 20 JNKSS P 36 ki, 7 25 401
INKS FH M e ik 5 55 , MERRFL B e i . rh KGR 2
INKS BHPE SR & T 252 (IR FAARIAL . LR 2,

IR ZH FBA X B 24 p3SMAPK FHE e 3k50 , VG 24
ZH p38MAPK BH Y FR 1k 55 , HERE FL A BB 5 L b AR
i 4 p38MAPK FH MRk & T U 25 41, Ik THRIAI 4
DL 3,

LRI AL, PE 25 A S B FL A AR Y o
i) 2 4 Ras . JNKS . p38MAPK 25 [ 114 BH 14 28 SK R A
ERAGIHEEL(P<0.01), WE2,

Ras . JNKS . p38MAPK (1) ik

74 24520

MR AL B SR R 4L

B KAEMBEHELE Ras BIRIETER (% 400)
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A I3 41 % H 24

HER L RE S R AL

it AL B 400 e T 2

HErRFL SRR
B2 &RAMEHELZRINKSHIRIEER(x400)

72 [ZEESTHCE

MR FL I s 0 e 70 A 4 MR TFL I RS ch AR FL I ARG k2
B3 &EREALE p38MAPK BIRIE SR (x 400)
R2 HAMELALS Ras JNKS p38MAPK FRiAKFELLE (% + 5)

45 n Ras JNKS p38MAPK
FEAILL 6 0.365 +0.018 0.351 £0.020 0.529 + 0. 395
B X R 20 6 0.365+0.018 0.352+0.013 0.550 + 0. 380
[LESE: 6 0.079 +0.011° 0.292 +0.012° 0. 145 + 0. 009
MEREFL DA B B v ) s 2 6 0. 106 = 0. 008" 0.107 £0.011" 0.182+0.175
FEAR L RS 4 v ] 6 0.148 £ 0.017 0.178 £0.014 0.313 +0.283"
A FL B AR AR Al 6 0.231+0.014 0.218+0.017 0.419 +0.277

T SRR A, P < 0. 01

3.2  PCR £l BGC — 823 ) J& 41 il Raf— 1. MEK,
ERKs .p38MAPK fitj L [K % 15
SR LA, P 2 A S IR R4 Raf - 1,
p38MAPK J [K AH X R ik s BEAIL, 22 A S it 22 L
*3 &ZHRaf- | MEK.ERKs.p38MAPK EE T RIAZLLE (v +5)

(P<0.01); S LI, E25 4 55 b HlE A
MEK .ERKs 3[R AR X £ A E A, 2R BRI E X
(P<0.01), W3,

ZH) n Raf - 1 MEK ERKs p38MAPK
RERIZH 5 1.271 +0. 092 0.081 +0. 008 0.159 0. 010 6.058 +0. 422
[ERe oy ikt 5 1.252 +0. 082 0.079 + 0. 007 0.161 +0.012 5.964 + 0. 537
LS 5 0. 653 +0. 065" 0.041 +0.004" 0.077 +0. 006" 2.309 + 0. 347"
AL 5 0.814 0. 067" 0. 054 +0. 005" 0. 104 = 0. 008" 2.919+0. 281
R 2H 5 0.962 +0. 074" 0. 063 + 0. 008" 0. 126 +0. 006" 3.486+0.316"
I 20 5 1.059 0. 091" 0. 069 = 0. 005 0. 148 + 0. 009 4.072 +0.392°

e SR A, P < 0. 01,
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3.3  Western blot ¥l BGC — 823 i@ 4} p — Raf — 1,
p—MEK.p — ERKs.p — p38MAPK & [1 ik

SRR L LR, VG 24 4 5 MR AL T B R A B S
B K 4 p— Raf— 1. p— MEK ., p — ERKs Fll p —
p38MAPK Fik 7K T REIR, 22 A G it # 2 L (P <0.01),

34,

SRR ZH Ho A, MERR LR B M) A B S AR i )
it 4 M VY 25 41 p-Raf, p—MEK, p—ERKs Fl p—
p38MAPK M & [1 3 K & i /b | 1fif Raf . MEK ,ERK &
FACERFEAZE . L 4,

x4 KLHp-Raf—1.p-MEK.p—-ERKs.p - p38MAPK FixKTFELLE (% = 5)

p — MEK/GAPDH

p — ERKs/GAPDH

p - p38MAPK/GAPDH

28 51 n p—Raf - 1/GAPDH
A2 5 6.1394 +0.2109
[P %) B2 5 5.9732+0.1466
[ 5 1.1595+0.018 5"
[l 5 1.5108+0.026 5"
rhofl 2 5 2.4305+0.067 4"
R 20 5 3.2241+0.1519

3.6762+0.1339
3.6051+0.0815

0.2421+0.0129"

0.385 +0. 005 8"
0.9079+0.023 8"
1.6771+0.0420

3.094 6 £ 0. 089 4
2.9549+0.0800

0.364 6 +0.009 9"
0.469 6 + 0. 005 0"
1.508 5 +0.039 5
2.2964 +0.033 1

0.8893+0.0347
0.896 3 0. 020 4
0.146 1 +0.009 7"
0.1892+0.0059"
0.5732+0.024 6
0.7853+0.0113

SRR A, P < 0. 01,
WML PRI POl AR RAIRM (GREA

— e e a— —

e -~ R

L —————

-

p-Raf-1

p-MEK —— . ——

P-ERKs - — T

ERKs " —
p-p3SMAPK -

GAPDH =~ - s < S S m—

4 £ p-Raf-1,Raf-1.p-MEKMEK.p-ERKs ERKs.
p-p38MAPK & B KL E

4 g

ARBFER RN SRS 255 A 45 G 1 7 K47 .
A PRS2 36 SR B A 988 A Bk 2 Ao T AR L B B4 iR
J7 J5 B R T Ras JNKS . p38MAPK & %k, 455R%
B, SRR LR, 45 45 24 4 M9 4 2 Ras L JNKS,
p38MAPK 4 [ 1 BHPE RIS PR . Ras (996 {2 MAPK
IR R S —" A R, e R g4
Hh Ras A I I i T 524141 RasT%fb)5 , 5 Raf
454, B R Ak 5 BT MAPK/ERK 3 i (MAPK/ERK
kinase) 1 Fll MAPK/ERK J# fifi 2, MAPK/ERK 4 i 2 1% 1k
Erk1 1 Exk2, #0v 2 40 Jfl 4% , A T AH G B, fg
RNA A& B, TR 5 A 3E 58 . INKS /& MAPK K%
R 22—, AR AR AE PR SR AT 4 A 22 R 2R BT
T Ao 200 PR T AR AR TS TR 22 A N I 1 R A
kiR E 2 mEMIEN" . 7F MAPK K%
r, p38 PAETE MRS il & IR BlAR , XoF R (AT 1A 1

M JEEEAE R IRANSZE N FH PCR FIT Western blot #6:i1l]
{5530 B Y B Raf — 1 MEK .ERKs .p38MAPK .,
PCR&GFRY], 2525 4 IR 40 Raf — 1 MEK \ERKs
i p38MAPK FEIR IR, Western blot 45 R 2 1 , &%
45254 p - RAF - 1.p— MEK .p — ERKs 1 p — p38MAPK
FIRIO R . DA 45 S U0 I HEAE L TR RS2 ) ] g
i T4 Ras . JNK . p38MAPK 235 , #l1fhl Ras/MAPK {55
T PTG, DT AE 28 B R 17 e o

HERE FL R A — A BT S AN (B Y 245 B P K

T, TE B RIYA YT B MR O A A& A D7 5, T B S 41 il

I, By - I A RS R BRSE AR MR AL AT

PRI Z B MR A SRR DR A

G BMEAE FL A B B2 ) 7E AR S AT 3] ' i BGC — 823

£ L ) T, S P S i R L AT A o S A 1 R A R

Jieg AR EE T . A9 B U Ras/MAPK 5 5-38 [

£ BE PRI HEAR FL A B4 ) B B 5 TR AR I PL , o HEs

FLEE R TG ARG B R PR T S IR (AT 5%

INAFAE TG — 2 10 JRs R, 4 TG 7 ff e 2 g v 5L (A

— TR RS TE RV E ] LR B e A T e, T —

AT Ras/MAPK {5 -5 3 #4901 77) 90 UE A4 L AT

XTI RS BUE

(&% k]
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Effects of Ethanol Extract from Inonotus Obliquus on Ras/MAPK Signaling Pathway of
Gastric Cancer Model Nude Mice and BGC - 823 Gastric Cancer Cells
QIAO Yu,XIANG Nan,ZHOU Zhongguang, LIU Xu"
(Heilongjiang University of Chinese Medicine , Harbin 150040, China)

[Abstract] Objective: To observe the intervention effect of ethanol extract of inonotus obliquus on the expression of
Ras/MAPK signaling pathway related proteins in gastric cancer model nude mice and human gastric cancer cell line
BGC —823. Methods: This study was conducted through combining in vivo and in vitro experiments. For in vivo
experiments, 49 nude mice were randomly divided into blank group, model group, negative control group, Western
medicine group, and inonotus obliquus alcohol extract low, medium and high dose groups. Except for the blank
group, the remaining 6 groups of nude mice were inoculated with 0.2 mL of BGC — 823 cells on their axillary skin
(2 % 10"/mL) to establish tumor bearing mouse model. The high, medium, and low dose groups of inonotus obliquus
alcohol extract were gavaged with 1. 56, 0. 78, and 0. 39 mg/g of inonotus obliquus alcohol extract respectively, the
Western medicine group was given 0.5 mg/g of capecitabine by gavage, and the negative control group was given
CMC solvent by gavage, once a day for 21 consecutive days, and the blank group and model group were not given
medication. Immunohistochemistry was used to detect the expressions of Ras, JNKS, and p38MAPK proteins in
tumor bearing nude mice. In vitro experiments, BGC — 823 cells with logarithmic growth phase were randomly
divided into model group, negative control group, Western medicine group, and high — dose, medium dose, and
low — dose groups. The model group was given the same volume of culture medium, the negative control group was
given the same volume of dimethyl sulfoxide, the Western medicine group was given 120 mg/mL of 5 — fluorouracil ,
and the high, medium, and low dose groups were given 0.4, 0.2, and 0. 1 mg/mL of ethanol extract of inonotus
obliquus respectively. RT PCR and Western blot were used to detect the expression levels of key factors Raf — 1,
MEK, ERKs, and p38MAPK in the signaling pathway. Results: In vivo experiments, compared with the model
group, the positive expression of Ras, JNKS, and p38MAPK proteins in each treatment group decreased (P <
0.01). In vitro experiments, compared with the model group, the relative expression levels of Raf — 1, MEK, and
p38MAPK genes in each treatment group decreased (P < 0.01). Compared with the model group, the relative
expression of ERKs gene in Western medicine group and the high and medium dose groups of inonotus obliquus
alcohol extract decreased (P < 0.01). Compared with the model group, the expression levels of p —Raf — 1, p —
MEK, p — ERKs and p — p38MAPK in each treatment group were decreased (P < 0.01). Conclusions: The ethanol
extract of inonotus obliquus may inhibit the activation of Ras/MAPK signaling pathway by down — regulating the
expression of Ras, JNKS and p38MAPK, thus delaying the development of gastric cancer.
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