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=Abstract=
Serum Epeidermal Growth Factor Receptor(EGFR) in Cervical Cancer

Chung Hyun Lim, M.D., Yong Ho Lee, M.D., Yoon Jung Cho, M.D.’,
Nak Woo Lee, M.D., Young Tae Kim, M.D., Kyu Wan Lee, M.D.

Department of Obstetrics and Gynecology, Clinical Pathology’, College of Medicine, Korea University,
Seoul, Korea

Epidermal growth factor receptor (EGFR) is overexpressed in various malignancies including
carcinoma of the breast, lung, esophagus, cervix, and stomach. In patients with cetvical carcinoma,
its overexpression may be associated with advanced stage and poor prognosis. So, we evaluated the
levels of serum EGFR in patients with cervical carcinoma.

The level of EGFR extracellular domain was determined in serum from 57 cervical
carcinoma patients(adenocarcinoma: 2, squamous cell carcinoma: 39, carcinoma in situ(CIS). 16) and
28 cases of healthy control using enzyme-linked immunosorbent assay(Calbiochem). In invasive
carciboma, serum EGFR level was measured in 11 cases of Stage la, 9 cases of Stage Ib, 4 cases
of Stage Ila, 15 cases of Stage IIb, 2 cases of stage III patients.

The mean ages of the healthy controls, of the wome with carcinoma in situ(CIS), and with
invasive cervical carcinoma were not different(49.3, 44.4, 49.5, respectively, p=0.241). The mean
serum level of EGFR in healthy control(n=28), carcinoma in situ(CIS)(n=16), and invasive
carcinoma patients(n=41) were not significantly different(71.4 % 12.8fmol/ml, 79.2+26.8fmol/ml, 61.8
1 18.4fmol/ml, respectively, p=0.071).

In conclusion, the expression of EGFR was not increased in patients with cervical cancer
compared with normal women. And no significant differences were found depending on the clinical
stage.

Key Words: Cervical carcinoma, epidermal growth factor receptor, serum, enzyme-linked
immunosorbent assay.
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EEAA FEAE BAg 170,0009) wyg}
9 F(transmembrane glycoprotein) 2 4| A} ¥ 9] 2
% Y (extracellular ligand binding domain, ECD), 7 o}
°J 9 (transmembrane domain) 2 A ¥ 1} % I (intracel-
lular protein kinase domain)©. 2 T4 E o} glom?
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< A 3}le] ELISAE o/ 8% B9 3AA £44)
€ 34s9Y. 38 YRTOZE AZHE AE
A AV Aoz BE9 2892 4o &y
.
A7 AT BF AHL hETFo] 4931109
Hl, A3 35 Gl go] 4.42824), A7 E o
49.5+11.04 91t}

AR5 A4 E lazt 118, b7} 93, lla
7} 44, b7}k 158, M7} 2802 A2 4% 34
418e] 22 R¥E v WY HEYo| 397,
Agte] 23}

2) APy

HAEAT Y 2T 29 Ao P 4
A F 8HE B3t 84 A8 A7A 70T
BasAch 8L ELISA B4 kit(Oncogene Scien-
ce, Uniondale, USA)E ©] &3l F A4 52
% ¢] ECD(extracellular domain)& 28t c}. A,
3ubjwell®] 5 =2 mouse monoclonal Ab7} coating ]
oA welldl 8HE A7 F 37CAN 3N &
QF incubationA] 7] 32 M| 3§ ¥ detector AbE H 7}3}
o A&oA 60% 7t incubationA] At o] wellg c}
Al A3 ¥ horseradish peroxidase®t Ao gle
goat anti-rabbit I[g& H7t F A-2o}A 3087 wj}
AN Fch A3 ¥ o-phenylenediamine substrate £ %4-2
A7tk Aol A 6087 R& ADg 3wl
713 stop solution(2.5N sulfuric acid)& #7139 ch
Stop &4& H7L F 308 o|ulo] 490mm o]
spectrophotometer& ©]-8-3t9] FAEE =43¢t

¥4 #F F(standand curve)2 A431 FUYA
¥25E A& EGFRE serial dilution(80, 60, 40, 20,
10, 5, and O fmol of EGFR ECD/ml)3}o| A2 9] &
Brot vty s=& A ch(Fig 1)
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Zt 7o) Favelw A F940] gldled
(B2, 49311094 AZAE Auual, 44+
824, AAF AR, 49.5£11.04); p=0241), & T3t
o Entge] g FAH AL #EE & YU
th( 2, 20+09; AZAE Asug, 22+08;
278k, 25+1.2; p=0.129)(Table 1)

Lol gt Boteo] Mg € ERAYAL 44
9 TEE B4 F949¢ BTY 4 AUATH(Table
2 and 3)
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D UZZ, AN389 45Uy ¥
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EY43AA #€A9 FEE dRTo] 714+
128, 3735 A9ligto] 71242638, #3735
o] 61.8*18.4fmolmlZ FAHQ Aol BAY &
81321 (p=0.071)(Table 4)(Fig 2), H=T 3 2373
2 39y shp=0970), A3 45 Au i 237
2oHp=0.136) M N2 ZZ Aolg LAY
S THTable 5 and 6). 3 A 2T A3 A F-L
AN E AZHEREGAAN FARCZ guA ¥
=T & yolq 9lth(p=0.020)(Table 7)
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Table 1. Patients characteristics

Age Parity
Control 4931109 20109
cs’ 444182 22+08
Invasive cancer 495+11.0 2512
Range 17-74 0-7
Stafistics p = 0241 p = 0.129

"CIS: carcinoma in situ

Table 2. Serum EGFR’ levels according to age

Age(yr) No. of cases EGFR’
<30 4 6721171
30-39 9 65.0+21.4
40-49 34 6441183
>50 38 69.21+199

Statistics p = 0745

"EGFR: epidermal growth factor receptor

Blood sample stored at -70T
!

Washing & adding detector Ab

Washing & adding goat anti-rabbit Ig G conjugated to horseradish peroxidase
| Incubation for 30min at room temp
! Washing & adding v-phenylenediaminc substrate

| Incubation for 30min at room temp in the dark

. Add stop solution
| l

Absorbance using spectrophotometric reader at a wave length of 450/595nm

Sample add to microtitier well precoated with the mouse monoclonal Ab

| Incubation for 3hours at room temp

| Incubation for lhour at room temp

Fig 1. Flow sheet of EGFR analysis by ELISA
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Table 3. Serum EGFR’ levels according to parity Table 5. Serum EGFR’ levels in control vs CiS™
Parity No. of cases EGFR’ No. of cases EGFR’
0 5 619+153 Control 28 714128
1 5 80.0+133 cs” 16 71212638
2 46 66.4120.6 Statistics p=0.970
3 % 65'9?7’3 "EGFR: epidermal growth factor receptor

4 2 5541364 "™CIS: carcinoma in situ

>5 3 71.7+143

Statistics p = 0.607

"EGFR: epidermal growth factor receptor
Table 6. Serum EGFR’ levels in CIS” vs invasive

cancer
Table 4. Serum EGFR’ levels in control, CIS”, and No. of cases EGFR’
invasive cancer cis” 16 712+268
No. of cases EGFR’ Inva'siw./e cancer 41 61.8t18.4
Statistics p=0.136
Control 28 7141128 - .
cs” 16 7121268 [EGFR: epidermal growth factor receptor
Invasive cancer 41 61.8+18.4 CIS: carcinoma in situ
Statistics p=0.071

"EGFR: epidermal growth factor receptor

CIS: carcinoma in situ Table 7. Serum EGFR’ levels in control vs invasive

cancer
No. of cases EGFR’
Control 28 7141128
= ; Invasive cancer 41 61.8+18.4
£ o . ! Statistics p=0.020
E» l ; ' "EGFR: epidermal growth factor receptor
E a0
I3} 8 t
W g
20 - : !
R Table 8. Serum EGFR’ levels according to stage
Control CIS Invasive ca. =
EGHR. pidermal growsn factor receptor Stage No. of cases EGFR
«s(IS! carcinoma in situ Ia ll 63Zi 180
Fig 2. Serum EGFR’ levels in control, CIS”, and Ib 9 5861216
invasive cancer Ila 4 725+11.8
Ib 15 61.1£19.6
111 2 52086
7b 725%118, Ib7} 61.1+196, N7} 520+ Statistics p=0.707
86fmolfmle 2 Z+ 44 7l we& EAYFUA "EGFR: epidermal growth factor receptor

£gA9) EE FAHY Ao]E BHFY & 2
t}.(p=0.707)(Table 8)

A3A3% 2984 Yool g Eyygy  FAH FANE BT F UN2HE-0880)
A eHe FEE AWEY WYY AE9H)0) (Table 9), FF9] 27| & 4mo2 EREHE
62.11‘17.5, )\\j@.aa')o] 560+4330 2 l:r‘ ilzl.o“ 4cm 013]'(1431])?‘:‘ 5981’187, 4cm 01)2}‘(434])10—_' 68.6
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Table 9. Serum EGFR' levels according to histologic

ot 9

Table 10. Serum EGFR’ levels according fo tumor

type size
Histology No. of cases EGFR’ Tumor size No. of cases EGFR’
Squamous cell carcinoma 39 62.1+175 <4cm 14 59.8+18.7
Adenocarcinoma 2 5601433 >4cm 4 68.6%27.5
Statistics p=0.880 Statistics p=0.461

"EGFR: epidermal growth factor receptor

£275fmol/ml2 JA] FAH olE #EAY F
21 th.(p=0.461)(Table 10)

$H, g Holo wE ¥ FugAAR &
449 FEE HuRy dold FRdH)L 693+
16.0 o5 A L F(128))2 64011622 EAH
oA o] 811 0m(p=0.671)(Table 11) ¥ & ZHojoj
0E 3 398U A 449 FEAME 3mm
o|59d): 6431192, 3-Smm(13)E 68.8%0.0,
5mm o] 4l F(10#)L 594115002 EAHY &
o4 E BEY T YUAT(p=0.546)(Table 12)
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99 BAd e FEHTHA] A3 F9Y
A fFARY v @A 5 o9 FHe Wt #
o= Hoz dEA g o e YA
9 F4GA FHUAYAE o] FAYEEHY Wo]
g Foated, 1§ dE FUYHNEEL 222 4
FAAE Qs o FEAS ARFo2N AT
AAE3} 1 FEAE FAAXE F49 2884 F
o Aol st AoF Fejx Joh?

F3 4 A AHEGF)E 1962 Cohen'V0] H & o
2 FY 3o Mo 2 2atFo] 6045
dalton¢! single chain polypeptide hormone®.2 ‘33
ATe 4% 2 Bate AFete oz FHA U
o E9A4ENRE AWM Ingol A 80ng7}]
tekd FE2 BEXHA glov, 8% w29 ¥
dA4ztel #AC dEMe dEd AX ¥eH
1985do] Mattila 5'72 AF 2o AMo]AMe B
A44AAe FE7L 282 Frhgctn R udRA
ok o) i@ A g A fnE g A A ¥t

R AGAA7T HEEA E8 o] Y (mitogen)
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"EGFR: epidermal growth factor receptor

Table 11. Serum EGFR’ levels according to lymph
node metastases

LN metastases No. of cases EGFR’
Positive 2 69.3+16.0
Negative 12 64.0116.2
Statistics p=0671

"EGFR: epidermal growth factor receptor

Table 12. Serum EGFR’ levels according to invasion

depth
Invasion depth No. of cases EGFR’
<3mm 9 6431192
>3~ 5mm 1 68.8+0.0
>Smm 10 5941150
Statistics p=0.546

"EGFR: epidermal growth factor receptor

o2 437 dAME & AFURSY 2ol A
T FEAY s AHUAAM YP9 whg g
fraA Aok g

AAY whgE FeA EHAPAA-F A Y
A2} 48 3(EGF-EGFR) £ e ¥3 AE7
clathrin coated F9jo X3 UActrt A X o)
Y (intemalizationy €l . > 1A #AY EHA4
AAA-BHHRAR F84 EFA AEEG
ol A3 E Bujo] YA WgE I A
olgta FEHAYL 1 FFY 7|HL HHAH YA
%t}

ol AU FEAE F EUAHFIA &4
A FAAF TH YA A& B
170,0002] W3 gt Fekul A (transmembrane glycopro-
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ein) 24 621719 ofrjxito 2 FAHE A XEF
o (extracellular ligand binding domain), 237]9] o} 9]
Ao g HAdE 7ubed o(transmembrane dornain)
2 52470¢] opmxito2 FAHE A XY H(intra-
cellular protein kinase domain) 2. 2 7450} glon?
HESY gHo] F¥ A9} transforming growth
factor- 2 (0] 3}, TGF- ) $o| A¥#ct” Todaro 572
2 ¢ FEdAE 23 A TGF-¢ 7} EHAAZFAA
2} 20% =9 FrAMI gl A Frovt WA
AA +8A o Aihsld Mo Wy % F4E 2
Hghg AFs ot 94 3AAY TGF-a 7F £
ARz FEAMd AYsA HHE s HE A
(signal transduction pathway)& &4 3 A7) A
HOoZ DNAY EA7} Z71E 1 NES] AR 4 F
22 228" 1 7% & panacrine WPOE ¥
A BAAYFAR s EAE B4 L uA
N A XM F4 & B @A RoZ &
A Qlrh

FH, FHAFAA LA 198430 Ullrich
5V gA% 947) MLL BEHY o} F edB FY
FARLe FAHoR A8 FYRABAZMY 7
A dig @F7t ®ol olFolArh 1984
Downward $™¢& erb-B 3% 372 guiAEo]
Aoy ESAAAAL =& M(truncated EGFR)2} 1
paagon 198749 Velu 53 Di Force &
EAARAA £ AAE wgF] A EF(NIH-
)M HEE 2P Rasdct £
Beug 572 erb-B TrefAlEo] $A3E EWAR
AR 4 ZA st ¥ HY L Yo
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E3] EAAAA A2 293} A (carcinoge-
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