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[(HE] a@m: NEASAHEA RS BRAFNLD Y FHEX®E G (phosphorylated mammalian target of rapamycin, p-
mTOR) kK £k B FZH(EGFR) A KR FEZHELELEEE 2 (GrbD)F % ;& 4 Kk B F(VEGE) £ th & 3, 3 5 it & 7 ft
WiEREX, T WELGHISSALENERANAL SR, AR A0 ERNEEWE AL REF 4%+ EGFR.Grb2,p-
mTOR ft VEGF kA, H oM A E S EHRE I KRG EFHMAET (mFEH A EHRE KB ZES KR M0 0825
AW RAFRL K TRGERENL, 4 F:EGFR.Grb2.p-mTOR fn VEGF EX EHEF AL F 2 B R AN T k%,
HHRBEAL PN ERELH N 21.1%.44. 9% 42. 2% 0 54 1%, BB TH F AL (P<<0.05), HHME B # T B K
Bl EE W E 2 R E T EGFR.Grb2,p-mTOR #8 VEGF & 3k £ L 41t % % 5 F R i H & E A llg K 2 # T EGFR # & %k £
HEW#ZR(P<0.05): FEAHRE HhEEBMIERSHT pmTOR.VEGF £k £ ¥ H R it ¥ 2 7 (P<0.05), #HH
% 41 4. EGFR/Grb2/p-mTOR/VEGF %& & % # 8 3 8 — £ th M 5% ¥ (r=0. 245~0. 567, P<0. 05), % #:EGFR,Grb2,p-
mTOR 2 VEGF %A 54 H B A £ K BEMA AR —FHAUEN LA ER BE R BT HWERE L,
[X(4i71] EGFR;Grb2;p-mTOR; VEGE; 41 403 ;&5 H g b 4
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Expression of EGFR,Grb2,p-mTOR and VEGF in human colorectal cancer tissues
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[ABSTRACT] Objective: To observe the expression of phosphorylated mammalian target of rapamycin(p-mTOR) , epidermal
growth factor receptor(EGFR) , growth factor receptor-bound protein 2(Grb2) and vascular endothelial growth factor(VEGF) in
human colorectal cancer tissues and to explore their roles in the carcinogenesis of colorectal cancer. Methods: Tissue microarray
containing 185 colorectal cancer tissues was constructed and the expression of EGFR,Grb2,p-mTOR and VEGF in the colorectal
cancer tissues and the corresponding adjacent tissues was examined by immunohistochemistry methods. The relationship between
their expression with the clinicopathological characteristics such as age, sex,invasion depth,lymphatic metastasis, clinical stage
and differentiation degree was analyzed. Results; EGFR, Grb2, p-mTOR and VEGF were scarcely expressed or absent in the
corresponding adjacent tissues; their positive rates in the colorectal caner tissues were 21. 1% ,44. 9% ,42. 2% and 54. 1%,
respectively, which were significantly higher than those in the corresponding adjacent tissues (P <C0. 05). The expression of
EGFR,Grb2, p-mTOR and VEGF was not correlated with the patients’ sex, age and differentiation degree of cancer. Over-
expression of EGFR was found significantly associated with the invasion depth and clinical stage of cancer(P<C0. 05) ; and over-
expression of p-mTOR and VEGF was significantly associated with lymphatic metastasis,invasion depth and clinical stage(P<C
0. 05). There was a correlation between every two of the four proteins (r=0. 245-0. 567, P<C0. 05). Conclusion: Over-expression
of EGFR,Grb2,p-mTOR and VEGF is closely associated with the development and progresssion of colorectal cancer,and they
may be worth further studying as new targets for the molecular target therapy of colorectal cancer.
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kinase, PL, K)-#& H ## % B(protein kinase B, Akt) il 1%
VI e A 2245 24 505 A6 25 1 30 (mitogen activated pro-
tein kinase, MAPK) i %, VB I 5% 530 % o 45007
SR HE )R 7 AT X RH G e 7 A — i TR

Wi 7L sh W) 7 A A5 K HUE A (mammalian target
of rapamycin.mTOR) & # ik 55 & £ 47 5 i 28
% ) SC B 23 1, B A HE A B B R {6 mTOR
(phosphorylated mTOR, p-mTOR) K I F i# {2 45 &
AR 46 3 B B K I 7 52 1K (epidermal growth
factor receptor, EGFR) \AE KA FZ KL E5EH 2
(growth factor receptor-bound protein 2, Grb2) #l
1148 N B2 A K B F (vascular endothelial growth fac-
tor, VEGE) &% AR PR 1 By B0 52 R I p-
mTOR AIRES 545 T K i & A k. B,
ARAFGEE— 0 WAL H s b BiR R PRk, 4
B e A1 5 45 E o 9 G DR s B2 R AR =22 TR /Y 6 R L 4
BRDTEATE NS B i 8 ) 35 7 #E S R AT
PE SR 45 g iR o7 4 BT 0 S8 %

1 MBFFE

L1 —fFH U g 2002 ~ 2008 4F & Bi 47 £ 1Y
185 15 45 B M Jes A0 WS AR A, Hovh &5 g 125 191, B
i 60 45 Bk 112 B, Lotk 73 6, 60 LA 84 fl,
60 & M UL 1101 B, RO AERE 62 % . RS W45 R
28 2 4 UL bR PR AR A, L P AR R 138 L 3L
SR AR 35 )L B R IR 12 ),

1.2 AREAMER S RALEE HEFHA
SV o A AR R AR R AR A, R T A AU
F ¥ ##4Y (Beecher Instruments, Silver Spring, MD)
Ml LU . I T A& 185 1l 45 B i
HLU AL R 3L 3 AN LU B, 555 N7k, Ty
MO R LTSS R, BAREH&E 1A

FEor ML GBS 2 em DL L IEH B 2 AR & AL
i, B EEHA] 50~ 100 SKLALUN L JRJE 4 pm,
TR 20 KE 1 SR LU R VIR AT H-E YL@ LI g 2
BAFAERRE ALY, 24 A SV A7 45 135 38 11 F 4
I, HARAL R H NG R A R AP e AL R
S-P 2, PBS B — P E HEXT AR, S-P S sie 4 Ak i)
B A AN A AR T R A BR A A, BRI
EGFR(clone 111. 6, Lab Vision) ., Grb2 (clone Y237,
Abcam) ., pmTOR (clone49F9, CST Corporation)
VEGF (clone SP28,1ab Vision) ,

1.3 ZRAe PHEROENREG B OIS
6, EGFR & i F 40 fE %, Grb2, p-mTOR 1 VEGF
FE A T2 ISR (B8O MR, SR gt ar ik, BT
0 325 AR PH PR 0 M BT 7 5 A DA e A B R T
B4, <5% R 0 4r.5% ~25% R 1 43, 25% ~
50%°0 2 43.50% ~T75% R 3 43 =T5% R 4 4y, Bt
TR IRE O 1 EEIRE O 2 0.8
SRR A 3 4y, PIE T TR KT 1 I,

1.4 %itsas® R SPSS 11. 0 #4144 it ik
B 20 PN AE B OR T ECR 50 R g, AH OGP 4 R
Spearman F PR E: , P<<0. 05 N EF HAGF 112

2 # R

2.1 % HMEAEFMALRF EGFR/Grb2/p-
mTOR/VEGF #) & EGFR % & {7 T 40 g i ;
Grb2.p-mTOR F VEGF 3% & 7 T 40 Jf 5 Al ()
MR, DU A i 55 41 402 55 BH M iR FR 3k, T 7R R
HAh RIR B B ARE A A, TR iE SRR 4 A (&
DL FRIEREA 5 R 21, 1% (39/185) .44, 9% (83/
185).42.2%(78/185) il 54. 1% (100/185) , & ik ik
B B TR S5 4 41 (P<C0. 05),

1 EGFR.Grb2,p-mTOR 1 VEGF 7£ 45 B 7 /& b iy BE 14 & &
Fig 1 Positive expression of EGFR,Grb2,p-mTOR and VEGF in colorectal cancer tissues
A:EGFR;B:Grb2;C:p-mTOR; D: VEGF. Original magnification: X400
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2.2 EGFR/Grb2/pmTOR/VEGF & ik 5 %4 4
e R FAF IR g X B — B T A E
AN TR) i PR B2 R AE bk ) L 4F 0% 3R T R B LR
R K HA L) T EGFR,Grb2, p-
mTOR Fl VEGF B33k %, 45 R @R . 45 5y &
BN R R B AR Sy A FE BT EGFR. Grb2,

p-mTORF VEGF ik R I G2 25 5 ARl
WEMIGR 2 F EGFR M EX R A SR I 257
(P<C0.05) s AN R R BE L bk U % 3% RLIG IR 20 199
pmTOR,.VEGF Rk FHHFHIT ¥ 2% 5HF (P <
0.05) .1 Grb2 MIRIXBILFEIT = ER (K D,

&

® 1 SEBEABRIGFFBESET EGFR/Grb2/mTOR/VEGF KR 1% & i b i
Tab 1 Correlation between EGFR/Grb2/p-mTOR/VEGF protein expression and
clinicopathological characteristics of colorectal cancer
Feature EGFR Grb2 p-mTOR VEGF P
expression (%) expression (%) expression (%) expression (%)
Age(year)
<60 84 17(20. 2) =>0.05 35(41.7) =>0.05 35(41.7) =>0.05 47(56.0) =>0.05
=60 101 22(21.8) 48(47.5) 43(42.6) 53(52.5)
Sex
Male 112 25(22.3) =>0.05 52(46.4) =>0.05 48(42.9) =>0.05 62(55.4) =0.05
Female 73 14(19. 2) 31(42.5) 30(41. 1) 38(52. 1)
Invasion depth
T1/T2 64 8(12.5) 0.039 29(45.3) =>0.05 19(29.7) 0.012 27(42.2) 0.021
T3/T4 121 31(25.6) 54(44.6) 59(48.8) 73(60. 3)
Lymphatic metastasis
No 80 12(20. 0) =>0.05 34(42.5) =>0.05 26(32.5) 0.020 32(40.0) 0.001
Yes 105 27(21.9) 49(46.7) 52(49.5) 68(64. 8)
Clinical stage
1/ 73 9(12.3) 0.026  31(42.5) >0.05 24(32.9) 0.039  30(41.1) 0.006
/v 112 30(26.8) 52(46.4) 54(48.2) 70(62.5)
Differentiation degree
Well/Moderately 92 18(19. 6) =>0.05 40(43.5) =>0.05 44(47.8) =>0.05 48(52.2) =0.05
differentiation
Poorly/undifferentiation 93 21(22.6) 43(46.2) 34(36.6) 52(55.9)

2.3 EORKMESMN  MEESITL R R
2) Won, 45 H g 4 41 EGFR/Grb2/p-mTOR/
VEGF & [ [0 ¥ A — & B 1 &P (r = 0. 245 ~
0.567,P<C0.05) . $&7~ 4 Fh & 1 M) A7 78 i AH ¢

x2 H£EHBHEHAL EGFR.Grb2,
p-mTOR VEGF E R B % R #
Tab 2 Correlation between EGFR/Grb2/p-mTOR/

VEGF(r value) in colorectal cancer tissues

Grb2 p-mTOR VEGF
EGFR 0.312 0.384 0. 245
Grb2 0.303 0. 389
p-mTOR 0.567

3 W it

X5 57 58 % b EGFR. VEGF ¥ 1134
7 AT X ) 4% B e B — ey e, B
Jibggs A=k R AR T RS S ol AR 2

E L O R TR ERER LS U o i Nl 1 B )
AH L5 e AT RE {35 A g BE R R IR YT R AL, TRt
A BT 2 B A, DR — B ) YR T A ] £ Fib
KA IRIT

EGFR & —F 732 7040 T A AR 4 21 240 i i I
fZ e & 1, &2 HER/ErbB % % i il 2 —.
EGFR 5 1k J5 38 % 23 300 T Ui 9 MAPK 8 #% Al
PLK/AktiH . 70 6l 40 ff 98 T, 42 i 2 2%, FH 1k
DNA &%, S8 M & £, EGFR £ 45 H Wi
S 500 0 it | TR R e L L R S R A My A K 1B
ARSI TR E AR L B R AR
PORTUG 22 BRSBTS, ARG IR R,
i H T EGFR fRIAHN 21 1%, A58 5
P Vs T R R R s 43 00 A R M AR W 2 AT Ol A
K, KPR EGFR 335 78 45 B 9 0 % v 3% 11
HAT— W E L BH M2 3k 3 8 vl fig £ 7 Iosd 1) %
PV BB FIAH X 25 10 TS, ok LA Sl R 7 8 A 42
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Grb2 e —E KW P2 5EA BB HES
VO 1 2 B AR K TR A2 ORI TR Ak 1 T (R 45 A L
BT A0 HEAME T ) A0 R D A5 3k L S 20 D 45 D A2
REGEJG R TR, Grb2 AN FEZME 5 # S
L SR K R R R E DY B R A/
O3 F I A 500 e LR P BOAS — o RORYY L AR
iR G TP AR TE Grb2 A, Kk
R 509, HL Y (05 B 5 L B Lo B R AR
i) &5 LM 9 1) % A e L 85 L i o 1) I R o
FRAE TG & 35 M 6

mTOR J& T B8 Bk LB 35 1 AH O U8 il 88 5 0%
VE Ry 2 /93 G2 T Ukt i A A D L LRG0 2 4 o 5 4
i A K R 3 5 5 D AH 56 1 B A T . mTOR #
TR 2 — A8 20 i) A R R A i A K I
BEALRTRA FTAMANINGE TR AERKKE T 68
SERIREE R 7 045 5 38 3 I SR 4 R YT 40 A A
RESE 21 O I L O 5 7 o A AN e R
A mTOR & PLK/Akt 1 MAPK 38 #% i
W1 .G LiiFr T EGFR.Grb2 WIf5 51514 ,
mTOR AH ¢ B 15 5 38 % 75 s 1y & 28 K e o 2 v
SEONERT SR DR G R e SE N e D el
fifga 2 2. mTOR 6 2 F g vh ol B 463k 45
N NN R N AN = N I I
mTOR B H AT 19 15 5380 B © 6l b 983 i iy i A
mAYT I, HE A E L p-mTOR 5 & 7l )5
Ok S 1] YA 7 OB 2 DDA C T AR g a5 R
KB H U p-mTOR FEA A 3k, i i 41 41
HHEIE RGN LR p-mTOR 1645 8 W 10 & A i 72
FAREEME M B pmTOR M35 15 5 g 32 8 iR
BE LB RS RN DR 43 0 2 AH G, 878 p-m TOR
F 2k i 3635 55 2 I i 1) e 1 R v B A O

VEGF J2& [JJad 8 Az 1M 48 T8 b i O 5 k412 1 4
AR T B S R 5 R A T A R 4
BT 1Y) 32 AR i 2 T R T 45 T TR R U e DA T
BAEAYE DR, 2 BB H SLFH W VEGF W15
5T S DU AT ] e R A 5 1 i A A G BEL DT e R A
6L 4 35 35 R L AT 2804 ) iR 4 3 5 . VEGF 7E
A4 45 T 968 A6 V9 1 Z2 B g op 2 s SR GE L R 5 i
A RMBUGA R Ao g R, 45
H Wt VEGF A3 &5k 54. 1%, H 545 A
WL B |38 T VR B I R 4 R OC L R R

VEGF A fgfE B mTOR #F ¥ R F 76 45 B 98 19
RIERRN R T HEAEH,

#H 56 M 4r # % B EGFR. Grb2. p-mTOR #I
VEGF W W R fAE Geih 2% Rk PR B 4 Fh & F 1l
FAAE—E M H R F, A BB (AT BE 76 il 40 0 {5
S B H A R L T S A A OG0 {5 5 i
Oy F R AELE ELA R A I AR K L A TR R AR 2R
R UL MOENME WS O R AR T EEAEH L AT 2
B FIRIT R A,
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Wulianmei oHE Herba Cayatiae Japonicae Japanese Cayratia Herb
Wulingzhi hRiE Faeces Trogopterori Trogopterus Dung
Wumaojueguanzhong Q%Eﬁﬁ Rhizoma Blechni Oriental Blechnum Fern Rhizome
Wumei Big Fructus Mume Dark Plum fruit

Wumingyi TE2E Pyrolusitum Pyrolusite

Wushaoshe E_.#ﬂ& Zaocys Garter Snake

Wutongzi B Semen Firmianae Phoenix Tree Seed

Wuweizi AkF Fructus Schisandrae Chinese Magnoliavine Fruit
Wuyao E_L“ﬁ Radix Linderae Combined Spicebush Root
Wuzhuyu REH Fructus Evodiae Medcinal Evodia Fruit
Xiakucao e Spica Prunellae Common Selfheal Fruit-Spike
Xianbaitou [i=F3 Bulbus Scillae Scilloidis Common Squill Bulb
Xiangbaizhi §EE Radix Angelicae Citriodorae Lemonfragrant Angelica Root
Xiangfu Eﬂﬁl Rhizoma Cyperi Nutgrass Galingale Rhizome
| Xiangjiapi Eu_]g Cortex Periplocae Chinese Silkvine Root-bark
Xiangmao EF Herba Cymbopogonis Citrati Lemongrass Herb

Xiangmupi AR Cortex Querci Acutissimae Sawtooth Oak Bark
Xiangrikui [EI=ES Clinanthium Helianthi Sunflower Receptacle
Xiangru S_g Herba Moslae Chinese Mosla Herb
Xiangsizi HEF Semen Abri Precatorii Coralhead Plant Seed
Xiangyuan Ei Fructus Citri Citron Fruit

Xiangzhangmu §ﬂ:\k Ligum Cinnamomi Camphorae Camphorwood

Xianhecao ﬂﬁﬁ Herba et Gemma Agrimoniae Hairyvein Agrimonia Herb and Bud
Xianmao f|_].,|§ Rhizoma Curculiginis Common Curculigo Rhizome
Xianrenzhang LIPS 3 Caulis Opuntiae Cholla Stem

Xiantaocao k= Herba Veronicae Peregrinae Purslane Speedwell Herb
Xiaobaicheng [iN=}: % Radix Aconiti Heterotvichi Heterohairy Monkshood Root
Xiaobogu INES R | Herba Gendarussae Common Gendarussa Herb




