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ABSTRACT Objective: With the application of epidermal growth factor receptor (EGFR) target therapy in various types of
oncotherapy, it has obtained much attention from scholars that whether it can be applied to gynecological tumors with certain curative
effects. But it is necessary to find out its relation with the occurrence of gynecologic cancer as well as the development of its mechanism.
Therefore, in this study we are to investigate different expressions and clinical significance of epidermal growth factor receptor (EGFR)
signal pathway in cervical lesions tissues of different grades in Uygur women. Methods: Immunohistochemistry is used to detect EGFR,
P-EGFR, ERK1/2,P-ERK1/2 in 108 cases of cervical cancer, 47 cases of CIN and 79 cases of normal cervical tissues and analyzes their
relationship with clinicopathological parameters. Results: EGFR expression rates in cervical cancer, CIN and normal cervical tissues were
74.10%, 66% and 27.80% (P<0.01), respectively; P-EGFR expression rates among the three groups were 55.60%, 74.50% and 20.30%
(P<0.01), respectively; ERK1/2 expression rates among the three groups were 60.10%, 76.60% and 25.30% (P<0.01), respectively;
P-ERK1/2 expression rates among the three groups were 44.40%, 66% and 24.10%(P<0.01), respectively. Their expressions in cervical
carcinoma were correlated with tumor invasion, lymphatic metastasis; ERK1/2 expressions were correlated with clinical stage, distant
metastasis; and EGFR and P-EGFR, ERK1/2, P-ERK1/2 in expression was positively correlated (P<0.05). Conclusion: Expressions of
EGFR, P-EGFR, ERK1/2 and P-ERK1/2 are correlated with occurrence and development in cervical cancer. Promoting cancer invasion
and metastasis, and inhibiting EGFR signaling pathway may provide a new direction to multi-target combination therapy of cervical
cancer.
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Table 1 The expression of EGFR signaling pathway in cervical lesion tissues of different grades

EGFR P-EGFR ERK1/2 P-ERK
Group (n)
+ % + % + % + %
Normal cervical 79 22 27.8 16 20.3 20 253 19 24.1
CIN2~3 47 31 66 35 74.5 36 76.6 31 66
Cervical carcinoma 108 80 74.1 60 55.6 65 60.1 48 44.4
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Table 2 The Correlation of EGFR signaling pathway and Clinicopathological parameters of Cervical carcinoma

Clinical EGFR P-EGFR ERK1/2 P-ERK1/2
()
stage % X P % X P+ % X P+ % X P
Clinical 1-1la 43 34 976 25 58.1 0355 30 698 24 558
1.670  0.196 0355 8275  0.004 4.660 0.031
stage [b-VI 65 44 67.7 34 523 30 415 2 354
Pathologi-  G1,G2 95 64 674 45 474 56 56 41 432
0.139 0212
cal 0484 0487 2.186 1.555 0.008 0.762
G313 10 77 9 474 10 769 6 462
grade
Depth <12 31 17 548 10 323 0000 18 581 0680 11 356
o 9.426  0.002 12.163 0.170 0343 0343
ofinvasion  >12 77 64 76.6 53 6838 48 623 35 455
<45 50 32 64 26 52 0881 30 60 0.685 25 50
Age 1301 0254 0.023 0.164 0.032 0.808
>45 58 43 741 31 534 37 598 30 517
<Sem 97 63 65 48 495 58 598 0136 56 577
Diameter 0.007  0.931 0792 0.374 2218 0.606 0.436
>sem 117 636 7 636 4 363 5 455
Lymph  Yes 41 34 805 25 6l oops 37 9024 26 512
node 4997 0.025 5016 10.699  0.010 8.682 0.003
. No 67 42 627 26 388 41 612 23 343
metastasis

e | I il 1 U e s et A T P :

B 1 E3jEHLA B EGFR RiATHAaAE* 400 Fig. 1 The expression of EGFR in Membrane of Cervical Cancer; & 2 CIN f1 EGFR i T ZR A= x
400 Fig. 2 The expression of EGFR in Membrane of CIN; B 3 IE# = #iZH£2 1 EGFR RiA T EK4AM* 400 Fig. 3 The expression of EGFR in Basal
cell of Normal cervical tissue; B 4 EHifEZH 2 P-EGFR Fik FHa/Eix 400 Fig. 4 The expression of P-EGFR in Cytoplasm of Cervical Cancer; & 5 CIN
1 P-EGFR %1% FAfit%x 400 Fig.5 The expression of P-EGFR in Nucleus of CIN; & 6 IE# E#iH41 & P-EGFR Fi& FHfi*x 400 Fig. 6 The
expression of P-EGFR in Cytoplasm of Normal cervical tissue; B 7 B A LA A28 1 ERK1/2 Rz FHuFx 400 Fig.7 The expression of ERK1/2 in
Cytoplasm of Cervical Cancer; B 8 CIN 1 ERK1/2 RixFB/iix 400 Fig. 8 The expression of ERK1/2 in Cytoplasm of CIN ;& 9 IEE EHH A
ERK1/2 FiEF R * 400 Fig. 9 The expression of ERK1/2 in Cytoplasm of Normal cervical tissue ; B 10 E&HifEEH 2R f1 P-ERK1/2 FRixFha#%* 400
Fig.10 The expression of P-ERK1/2 in Nucleus of Cervical Cancer; & 11 CIN g1 P-ERK1/2 FiAFhfI#%* 400 Fig. 11 The expression of P-ERK1/2 in
Nucleus of CIN; B 12 IE&# F#iZH£2 1 P-ERK FRi&TFAa#%x 400 Fig. 12 The expression of P-ERK in Nucleus of Normal cervical tissue
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Table 3 The Correlation in EGFR signaling pathway

EGFR
Group Result

+
P-EGFR + 49 11
31 17
ERK1/2 + 55 10
25 18
P-ERK1/2 + 42 6
38 22

3 Pk

A B BRI R A BT, ARSI 30 7 ASE
T2, Bk B E R LT R B R 2 —0, RE A2 AR
F| HPV By 5 e e Ktk R RN E VI R  (HE U6 = 441
RIFHUEMIARARGG 2 o BEE 7 F AW AR AR EITRA L, A
TR R KA R RE—AZHE 2B 5 R R
TG B AR R IS A R R i, IR B IR EGFR 1934
L ARG NS AR 2 Y 5 SRR TE R e Y R A
K R R E A

EGFR 3 F q7,2 170~ 180kDa , ELA % S22 184 i 175 1
B AR 1, B AMEC AR, & X S X L X (I X LA
PTE B S BRI 1 )3 &R 44, EGFR 5 HFCRZ, AT k]
TR IR Rk, 5 RS AR, WG ML N X3 ik,
it 22 45 AR I (MAPK) BRI ULRS - 3t / AR ot
B(PI-3K/AKT) S A5 5-5% 5 A% sk (STAT)id % , 855 i gg
AR AL AN A RIE RS S AT, RS IR S IR R bE
BB PRGN TR  EGFR ik 2 -5 %, #ii2ft EGFR
1 CIN H 3k, H EGFR A9 23K 5 I A2 i R T, kL 4%
RS O (0 S AR AT RS R N R B R AR SO
2%, JEH] EGFR s fean i il & S 1= i Mok L 2556 %, 5
B kA SR MEUS A OC, #E8 EGFR BT LUAE A TG I
BHEN A TAMCY), R T MRS AR SR YT R U
WH SR AR YE . BARCH EGFR £ B9 &5 LIRS B
B BB BRI & R R T R iR IE L H
RS RS EAY 5 2R A0IG R 6 B4 27 25 S I 45 SR
A —3K, AT e SR IT F AR R A R BRIk (4181
FTU L R 22 5 5 G B RFREEAR L 2ol B RS2 3 4
PEHEAT I

ERK NIRRT 11 0922 /| TR PRILE , Ras/Ra/MEK/ERK
i % & EGFR {E ALY — SR BHE 54 i i, Bk ERK
(P-ERK) 2 ¥4 15 5 M\ 40 i 55 3% 1f 32 R 5 2 38 4% 1) G 9,
P-ERK # A5, AT LA sfi— 283 K 411 c-jun 1 c-fos %51 %
ik, AR o T WA DS R 458 . X, XS (E S LR e ok 4n i
P L AL AL A B A S B Y S A ARSI A R
7% : ERK1/2 P-ERK1/2 7F & #9548 CIN b ik £2 15, B S
BYFRIR T IE R BB, HAENR IR0 50 O 5 %
PR Rk (SRR R RN IR TR AR AR

Jo, #ED ERK1/2 P-ERK1/2  7ESEHTHTAE CIN ) & £ 1Y)
AR R E HEAIEN, AT AR R R S R R
P, ERK1/2 P-ERK1/2 7 CIN i Rk i J5 5 AT REAT « (1) B 90
AR R PR AN A AIRSE O 32, CIN HRoAS SR A ) 200 i L
oA, I ERK1/2 P-ERK1/2 F= 5435 T 1Y 5 ik 138 A9 40 i
o5 (2) Ras/Raf/MEK/ERK 3l i 5 HAth () 1 % (01 PI3K-Akt-
mTOR, p38 and INK, MAPK, PKC, PKA, NF-kB,Wnt/B-catenine,
Hedgehog,Notch, and SMAD )45 3¢ X, LA 28 T H: b8 i 7T DA 3%
SR Ras/ERK il #0452, DI Ras/ERK i %% &
Ik, 25 e CIN fFT B IBA7E CIN FfrBeiii i ERK1/2 411
il FIBH 1F Ras/Raf/MEK/ERK i % F) 4k 805 5, 34Tk ol LAAE
P =L R v M T | = T2 SO S L K P a3
T . TSR P & I EGFR B3R A A T40 i
Ji&, P-EGFR Y %3k = 25E £ T MIA% , ERK1/2 2 5E i T
BT, SR e A%, 1l P-ERKY2 F2255E (i T ig#% , EGFR #y3Rik 5
P-EGFR ERK \P-ERK ik IEMCE, MEAMATHZE L, Fifl
TIZ 1A 2 R I/ BYSIIE T Ras/Raf/MEK/ERK il % #1715
TR EENE . LIRS M BE— D A 2 HAR I KR
FBIFEIE S o TR AN A RIFFE Ay S 1) S s W 6T TR
FRAFAYEE >
JRE A K A A R 2o R R DR B A A PR 3R 3k [ T Y
SR, AHIFEHER EGFR T i 500 8 1 e o st BE 3k,
TE B SR S tE A R AR AR e 3 2H 21
EGFR \ERK1/2 £ [ #9235 AT B 2t 9 7 101 0005 #3697 2%
R FEARZ — . WFFEHE EGFR S 70 nT 40 il i 2k fh ey 35
R AR R L T P, R S g AT LLE— 5 N EGFR {55
3 S5 A7 R [ ) 5 7 fE T HPV B6/ET JEH G &R, IR
PREM S L3 A6 A 457 TR AR A RV FHALA] o A
{7 EGFR i 7 5 2508 P 64 731V AL L KBy i vh ) i
Z ) UK A 2 E— 2D P
2% Tk (References)

(1] 4535485, & 24, AR, F. B RF RAT HELRALS

). 4788 EAL K 5 53R, 2006, 29(7): 569-571

Lalai -suzuke, Peng Yu-Hua, Zhou Kang, et al. The analysis of pathog-

enetic tendency of cervical cancer in various ethnic women in Xinjiang

[J]. Journal of Xinjiang Medical University, 2006, 29(7): 569-571
[2] Pretto G, Gurski RR, Binato M, et al. Increase of Epidermal Growth

Factor Receptor Expression in Progression of GERD, Barrett, and



REYES#E www.shengwuyixue.com Progressin Modern Biomedicine Vol14 NO.20 JUL.2014

-+ 3839 -

—
w
[}

[10]

[11

—

[12]

Adenocarcinoma of Esophagus[J]. Dig Dis Sci, 2013, 58(1): 115-122
Molaei M, Pejhan S, Nayer BN, et al. Human epidermal growth factor
receptor-2 family in colorectal adenocarcinoma: correlation with surv-
ival and clinicopathological findings [J]. Eur J Gastroenterol Hepatol,
2009, 21 (3): 289-293
Kim SJ, Rabbani ZN, Dong F, et al. Phosphorylated epidermal growth
factor receptor and cyclooxygenase-2 expression in localized non-sm-
allcell lung cancer[J]. Med Onco, 2010, 27(1): 91-97
Tanizaki J, Okamoto I, Takezawa K, et al. Synergistic antitumor effect
of S-1 and HER2-targeting agents in gastric cancer with HER2 ampli-
fication[J]. Mol Cancer Ther, 2010, 9(5): 1198-1207
Lopez F, Llorente JL, Oviedo CM, et al. Gene amplification and
protein overexpression of EGFR and ERBB2 in sinonasal squamous
cell carcinoma[J]. Cancer, 2012, 118(7): 1818-1826
Karimi Zarchi M, Behtash N, Chiti Z et al. Cervical cancer and HPV
vaccines in developjng countries[J]. Asian Pac J Cancer Prev, 2009, 10
(6): 969-974
Molaei M, Pejhan S, Nayer BN, et al. Human epidermal growth factor
receptor-2 family in colorectal adenocarcinoma: correlation with surv-
ival and clinicopathological findings [J]. Eur J Gastroenterol Hepatol,
2009, 21(3): 280-293
Gao M, Liang XJ, Zhang ZS, et al. Relationship between expression of
EGFR in gastric cancer tissue and clinicopathological features [J].
Asian Pac J Trop Med, 2013, 6(4): 260-264
Garouniatis A, Zizi-Sermpetzoglou A, Rizos S, et al. FAK, CD44v 6,
c-Met and EGFR in colorectal cancer parameters: tumour progression,
metastasis, patient survival and receptor crosstalk[J]. Int J Colorectal
Dis, 2013, 28(1): 9-18
Park YS, Cho NJ, EGFR and PKC are involved in the activation of
ERK1/2 and p90 RSK and the subsequent proliferation of SNU-407
colon cancer cells by muscarinic acetylcholine receptors[J]. Mol Cell
Biochem, 2012, 370(1-2): 191-198
Liu D, He J, Yuan Z, et al. EGFR expression correlates with decreas-

ed disease-free survival in triple-negative breast cancer: a retrospecti-

[13

[14

[15

[16

[17

[18

[19

[20

[21

[}

=

=

[}

—

=

]

=

—

ve analysis based on a tissue microarray [J]. Med Oncol, 2012, 29(2):
401-405

Masuda H, Zhang D, Bartholomeusz C, et al. Role of epidermal
growth factor receptor in breast cancer [J]. Breast Cancer Res Treat,
2012, 136(2): 331-345

Moghbeli M, Abbaszadegan MR, Farshchian M, et al. Association of
PYGO?2 and EGFR in esophageal squamous cell carcinoma [J]. Med
Oncol, 2013, 30(2): 516

Abedi-Ardekani B, Dar NA, Mir MM, et al. Epidermal growth factor
receptor (EGFR) mutations and expression in squamous cell carcino-
ma of the esophagus in central Asia [J]. BMC Cancer, 2012, 12: 602
lida K, Nakayama K, Rahman MT, et al. EGFR gene amplification is
related to adverse clinical outcomes in cervical squamous cell carcin-
oma, making the EGFR pathway a novel therapeutic target [J]. BrJ
Cancer, 2011, 105(3): 420-427

Gou HF, Li X, Qiu M, Cheng K, et al. Epidermal Growth Factor
Receptor (EGFR)-RAS Signaling Pathway in Penile Squamous Cell
Carcinoma[J]. PLoS One, 2013, 8(4): ¢62175

Harper N, Li Y, Farmer R, et al. Epiderma 1 Growth Factor Expressi-
on in Esopha geal Adenoca rcinoma: A Clinically Relevant Target?
[J]. J Gastrointest Surg, 2012, 16(5): 946-955

Ma Y, Yu WD, Kong RX, et al. Role of nongenomic activation of
phosphatidylinositol 3-kinase/Akt and mitogen-activated protein kin-
ase/extracellular signal-regulated kinase kinase/extracellular signal-
regulated kinase 1/2 pathways in 1,25D3-mediated apoptosis in squa-
mous cell carcinoma cells[J]. Cancer Res, 2006, 66 (16): 8131- 8138
Ramos JW. The regulation of extracellular signal-regulated kinase(E-
RK) in mammalian cells[J]. Int J Biochem Cell Biol, 2008, 40 (12): 2
707-2719

Woodworth CD, Diefendorf LP, Jette DF, et al. Inhibition of the
epidermal growth factor receptor by erlotinib prevents immortalizati-
on of human cervical cells by Human Papillomavirus type 16[J]. Vir-
ology, 2011, 421(1): 19-27

(35 3809 TT)

[16]

[17]

(18]

Liu Xu-han, Li Guo-sheng, Zhu Hua, et al. Beneficial effect of
berberine on hepatic insulin resistance in diabetic hamsters possibly
involves in SREBPs, LXRa and PPAR« transcriptional programs[J].
Endocrine Journal, 2010, 57 (10): 881-893
Li GS, Liu XH, Zhu H, et al. Berberine-improved visceral white adip-
ose tissue insulin resistance associated with altered sterol regulatory
element-binding proteins, liver x receptors, and peroxisome prolifera-
tor-activated receptors transcriptional programs in diabetic hamsters
[J]. Biol Pharm Bull, 2011, 34(5): 644-654

Li Y1, Wang P, Zhuang Y, et al. Activation of AMPK by berberine
promotes adiponectin multimerization in 3T3-L1 adipocytes[J]. FEBS

Lett, 2011, 585(12): 1735-1740

[19] GuJJ, Gao FY, Zhao TY.A preliminary investigation of the mechanis-

ms underlying the effect of berberine in preventing high-fat diet-indu-
ced insulin resistance in rats [J]. J Physiol Pharmacol, 2012, 63(5):
505-513

[20] Zeng-si WANG, Fu-er LU, Li-jun XU,et al.Berberine reduces endopl-

asmic reticulum stress and improves insulin signal transduction in
Hep G2 cellsBerberine reduces endoplasmic reticulum stress and
1.

improves insulin signal transduction in Hep G2 cells Acta

Pharmacologica Sinica, 2010, 31(1): 578-584

[21] Day CP, James OF. Steatohepatitis:a tale of two “hit”? [J]. Astroen-

terology, 1998, 114(4): 842-845



