# ¢l A Epidermal growth factor$} Tumor Necrosis
Factor- o &) &&

F " g0 B Mewt 4oy

O
2

=Abstract=
Expression of the Epidermal Growth Factor and Tumor Necrosis
Factor— a in Lung Cancer

Deok Kee Jang, M.D.**, Chung Seok Lee, M.D.*, Sung Dal Park, M.D.*, Song Myung Kim, M.D.*

Background: Release of Epidermal Growth Factor(EGF) affects the growth of the lung
cancer in various ways and tumor necrosis factor- ¢ (TNF- ¢ ), which is known as acute
immune reactants and now used in lung cancer treatment, supress carcinogenesis of the lung.
In this study, expression rates of EGF and TNF-g in the lung cancer tissue and the serum
of lung cancer patients were measured. Material and Method: In twenty cases of lung
cancer and four cases of benign tumor or granuloma, all patient’s peripheral blood was
sampled pre, and postopertively, and tumor tissues and tumor free lung tissues were obtained
from resected surgical specimens in all patients. Then, all blood samples and tissues were
frozen and kept safely in the liquid nitrogen tank. Human EGF kit{Amersham pharmacia
biotech, England) and TNF-g¢ IRMA kit (Biosouce, Belgium) were used in quantitation of
EGF and TNF- o respectively. Result: 1. Both EGF and TNF-o were expressed in all
tissues and control tissue, benign tumor or granuloma tissue, cancer tissue and pre- and
postoperatively sampled serum. 2. The amount of EGF and TNF- ¢ were significantly higher
in cancer tissue than in control and benign tumor tissues. 3. The expression of TNF- ¢ was
more potent in adenocarcinoma tissue. 4. The expressed amounts of serum EGF and TNF-
were 5.7 times and 1.3 times higher than in tissue respectively. 5. The expression rates of
TNF-¢ in cancer tissue was different according to histologic types of cancer but not
different for EGF. 6. As TNM stages go up the amount of EGF in cancer tissue increased
but TNF- @ decreased. 7. The amount of EGF in serum was increased at immediate
postoprative period but TNF-@ was decreased. Conclusion: The presence of difference in
the expressed amount of EGF and TNF-¢ between cancer tissue and control tissue was
proven, also the difference was found between tissue and serum representing the
concentration of EGF and TNF- ¢ ,which were higher in serum than in tissues. EGF and
TNF- ¢ are released in all of normal tissue, benign tumor tissue and lung cancer tissue and
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their expression rates were variable according to cell function. Further research is needed to

for the expression of EGF and TNF-«

in various kinds of cells.
(Korean Thorac Cardiovasc Surg 2001;34:138-47)
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Table 1. Patient characteristics

Number of case 24
Gender Male 15
Female 9
Age* mean = S.D.
NSCLC 581+ 10.5
SCcC 55.8+9.50
AC 69.8 +:7.63
SCLC 50.0:% 1.41

55.5:£11.36

*  P>0.05, NSCLC, Nonsmall cell lung cancer; SCC,
Squamous cell carcinoma; AC, adeno carcinoma; SCLC, small

Benign or granuloma

cell lung cancer.

Table 2. The histologic diagnosis and number of cases (%)

Nonsmall cell carcinoma 18(75)
Squamous Cell carcinoma 14(58.3)
Adenocarcinoma 4(16.7)

Small cell carcinoma 2(8.3)

Benign tumor or granuloma 4(16.7)

Total 24 (100
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Fig. 2. Schematic principle for MEDGENIX-TNF-a
-IRMA system.
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Table 3. The differences of hematologic findings in all cancer patient. mean{* S.D.).

No. of Hematologic  Data
Histologic diagnosis
cases WBC Hct 7 -GTP LDH
Nonsmall cell carcinoma 18 8,254(3,371) 36.5(3.36) 32.6(18.6) 321.1(65.94)
Squamous cell carcinoma 14(g) 8,360(3,336) 37.1(3.45) 37.1(17.1) 322.5(76.13)
adenocarcinoma 4(h) 8,260(4,510) 34.2(1.80) 14.8(7.63) 316.5(46.18)
Small cell carcinoma 2 7,500(2,969) 36.8(4.74) 36.5(31.82) 320.5(27.5)
Benign tumor or granuloma 4 11,053(4,543) 38.6(2.62) 11.8(3.30) 319(71.4)

WBC, White Blood Cell; Het, Hematocrit; LDH, Lactic Dehydogenase; y -GTP, Gamma-Glutamyl transpeptidase.

Table 4. The concentration of tumor markers of cyfra 21-1, CEA, NSE and SCC. mean(} S.D) .

No.of Tumor markers,
Histologic diagnosis
cases Cyfra 21-1 CEA NSE SCC-Ag
Normal range 0-3.3 0-5.0 0-13.2 0-2.0
Nonsmall cell carcinoma 18 7.16(10.74)* 8.97(9.37)* 9.13(2.56) 1.79(1.31)**
Squamous cell carcinoma 14(I) 8.36(12.64)* 8.48(10.51) 9.42(2.96)* 2.09(1.44)**
Adenocarcinoma 4D 4.9(3.26) 8.37(6.39) 8.37(1.38) 0.87(0.52)
Small cell carcinoma 2 3.24(3.59) 13.64(8.15) 8.59(df) 1.54(fd)
Benign tumor or granuloma 4 1.21(1.18) 3.1(1.54) 6.68(1.59) 0.68(0.26)
24

CEA, Carcinoembryonic antigen; NSE, Neuron specific enolase; SCC-Ag, Squamous cell carcinoma antigen; *, P<0.05;

** P< 0.005: Vs benign tumor or granuloma.
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Table 5. The concentration of epidermal growth factor in tissue and serum. mean(:* S.D.).
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Epidermal growth factor,

No.
Histologic diagnosis of serum
Cases Control Cancer tissue
Pre-op Post-op
Nonsmall cell carcinoma 18 0.11(0.05) 0.14(0.10) 0.70(0.26) 0.76(0.29)
squamous cell carcinoma {4(h) 0.11(0.06) 0.14(0.11) 0.73(0.27) 0.84(0.25)
Adenocarcinoma HD 0.09(0.02) 0.14(0.05) 0.56(0.21) 0.48(0.31)
2(10) 0.11(0.05) 0.03(0.02) 0.51(0.53) 0.55(0.06)
Cancer total 20 0.11(0.05) 0.13(0.10)* 0.68(0.28)* 0.74(0.28)*
Benign tumor or granuloma 4 0.11(0.06) 0.13(0.09) 0.68(0.26) 0.59(0.03)
Total 24 0.11(0.05) 0.13(0.09) 0.68(0.26) 0.74(0.28)
* P= 0.000 serum values vs cancer tissue.
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Fig. 3. The concentration of epidermal growth factor in
nonsmall cell carcinoma and cancer total.
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Table 6. The concentration of tumor necrosis factor - «a

in tissue and serum. mean(*

T
[~}
o 2tol M EGF2t TNF-a 2|

S.D..

A

AV

=

Tumor nerosis Factor- a,

Histologic diagnosis No. of Serum
cases Control Tumor tissue -
Pre-op. Post-op

Non small cell carcinoma 18 29.82(16.50) 37.44(50.61) 70.40(87.22) 37.56(50.98)

Squamous cell cardinoma 14 31.1(16.84) 25.14(10.95) 63.35(91.05) 22.92(16.58)

Adenocarcinoma 4 25.3(13.59) 80.12(104.08) 95.09(78.31) 88.82(95.03)
Small cell carcinoma 2 28.3(2.56) 49.31(1041) 22.52(6.07) 21.57(5.69)
Cancer total 20 26.74(11.62) 39.34(47.74) 44.77(42.87)* 35.96(48.49)*
Benign tumor or granuloma 4 20.3(9.08) 26.42(20.63) 28.68(8.06) 27.68(6.91)
Total 24 28.10(15.01) 39.77(46.48) 56.46(77.52) 34.58(44.25)
*, P= 0.044: pre-op, serum vs post-op serum.
Table 7. The Concentration of epidermal growth factor by cancer staging. mean(:=S.E.).

No. Epidermal growth factor,

AJC.C of Serum

staging cases Control Cancer tissue Proap. Posto
la 5 0.08 (0.002)* 0.09(0.034)* 0.52(0.142)# 0.73(0.088)#
Ib 6 0.1(0.013) 0.15(0.042) 0.78(0.129) 0.81(0.116)
il 1 0.202(df) 0.203(d) 0.861(dsd) 1.13(df)
[Ma 6 0.09(0.017) 0.143(0.052) 0.751(0.095) 0.58(0.142)
v 2 0.33(0.233) 0.3(0.09) 0.54(0.11) 0.47(df)
Benign or granuloma 4 0.11(0.025) 0.13(0.05) 0.68(0.14) 0.74(0.14)
Total 20 0.11(0.013) 0.12(0.013) 0.67(0.034) 0.74(0.06)

* P =0.043: cancer tissue vs control; #, P=0.043 :
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Fig. 4. The concentration of tumor necrosis factor~ain
nonsmall cell carcinoma and cancer total.
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Table 8. The Concentration of tumor necrosis factor—aaccording to cancer staging mean(+ S.E.).
Tumor necrosis factor- a,
Alcc No.
; of Serum
staging cases Control Cancer tissue Pro-op. s
[a 5 24.5(2.86) 70.4(41.46) 33.64(8.64) 22.9(3.65)
Ib 6 22.2(4.28) 62.25(34.93) 37.49(4.99) 61.9(35.16)
o 1 9.04(fd) 12.43(fsed) 23.78(fd) 16.91(ds)
IMa 6 39.4(1.87)* 28.0(5.01) 43.5(19.86) 25.5(5.74)
v 2 122.2(105.39) 167.7(133.54) 83.9(37.77) 40.06(sd)
Benign or granuloma 4 20.3(4.54)* 26.4(10.32) 28.7(4.03) 27.7(3.46)
Total 20 26.7(2.59) 39.3(10.67) 44.8(9.59) 35.9(10.84)
* P = 0.019 : Tlla vs benign or granuloma control.
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Fig. 7. The serum TNF-a concentration of pre-and post-
operative period in stage la, Ib and llla

i &

g =7t A dFoR AEEY A7)t &F
sto] AAjsteiets 59 L8] 30% olstelm HAAEY
& 4% B ARE wolu P a¥ug U]
“E‘EH%?%"ﬂ iAol & ‘%t -‘?—41‘”"1 &VH”W

of}+= carcinogen, ¥ i}’ dos|e 4, 7|HA 2o gt
15 $IAEte AAlabel dig vhg 2ABNE YHE

e = dA7A EmAH o R o
AL 6%FZ epidermal growth factor(EGF), transforming
factor- @ (TGF- @), amphiregulin(AR), betacellulin(BTC),

5 Fxbe] AE 717 BA s A Axis)e #d
H B tHHER gelsx gl
EGF¢} TNF-a v ME7e] Asdds 93 =447 &
dsfrh= FEAol glon ol A 27kx]e] A9
AlZdere] WrAle A x FUgh AR tyrosine kinaseo]l <&t
phosphorylated peptide® ©] 2} messenger2 3telZ 243}
shol A growth cycleo] Agdthls Rolb® EGFs}
TNF- 9] 742 1988 Hudgins 'Vl 93 A ke o)Al
g nude mouse®] A4 £AE A o] A7} FHS
I gAY dTells HPLC #Hes AAE= Ik ol9dx
ELISA® '”o]u monoclonal antibodyS o3k upg o2 b
Astd et 24 A= monoclonal antibodyE ©]-£3F IRMA H o
& A% Akl
TNF-a+ o]v] & &7 wie} o] 19759 Caswells-©]
BCGE AAAZ Fol] WIEALT Fo EHoIM S AT
Zoltt, 2L ol 2 AWl A cyiolysisE HItHe ARAle)
e r 2 dA vk i 49 cachexinolzi 3}7)
& 3 AdE-2 157719 aminoacid®] unglycosylated polypep-
tide cytokineo|th. &A7FA] v Al Fa3gk JE3HA gL
’W‘H FTF & FTHH BeE A= FEeln M
+ 1Yy a4 u%”ﬂ 59 AdAdA Fe-g 3
»\xﬂ 2& akg BAE )50 2 lipoprotein lipase®] T3k
AR 243 adipocycle gened A EH= FEelnh AtolA
°‘°13H Al ulAAE Sl TNF- ¢ &) A9l 31 3
F, o|AAFNRS, AF 7, vivocytokine(L-2) * 9}

ol

—145 —



7] 9
mletoll M EGFeF TNF-a 2| w3l

AR R BAE e ik
Partanen 52 asbestosis®t HHAE 2917 | A3ke] A
We) INF-¢ & 74151 1 A7E-4 radioimmunoassay %<
E fmol/100 41 S = EE v} dde}l. 2y dx7ha)
Aote]l 223} ¥ 7ke] EGFS} INF-o & $X]o) A4 2
a7h A A G gl & ATE AR Erjolr)
Pumam 57¢ A@BelA ulaMZY AZAGE 24
3+ A3} EGF-RE 2% ZaFvky shgoy), wiwe) EGF=
doll Alsi3lgleh. 238 TGF- ¢, 85°] EGF-Rel 2% 7}
s shglek a2y 2AEUEL EGF 7} obd o2
Fol E4e 4 ) 2Bk Veale 5-'Y0) F%3i),

A vAAEYL ERo)7 AMZoE Aa|o)x=
FFFoIt FolE7tA EGFE TNF-o 50| E#o| 5z
< Zskgch 30819 wokekate SAo N EGFE A

A7} EGFS} EGF-RZVell= QA7) 9183 Az o)
AE At oheha Bolufer 5961 Kk ul slch o

A2 oHie 24U EGFS) S44 =9} Bale] 9
Phshe Zolek % 299 599 wash o) obga)
ol Aol EGFR =9 Aoz}t gl A, gtz
Aol T FEIYHE  o|83 avidin-biotin  peroxydase
complex(ABC'H).2. 2 ] 23}t g A)3Ysnm EGF
= AEAed Hgde HAMez gAEe 2 dds
3% et WER o]FE $99 dF Al we} v
A s
7

o
>.

[*]

Lia

EGFR A7} 3718k 713 EGFR 44 3%, &
A A7 Q= -84 b Sl =3
e AgRA FEd polsh FPFUNe EGRRA
Apelell wigE dwor FWyTl HEdde] Fukde e

=X

o AZEAS QP AW SEelole W Ansy
(400-500 /2 g/kg/day) ¥k =3-8-3K(5 1 glkg/day) 7kl #e]7} Y5
Woke Aol gAIA ok AR,

AARE GAolA EGFSE TNF-« ¢ £8& S| =y A
A G FEPlle F5T Ho) Wi A4
= AAS2A gt g v g S SAY Pav) 9l
ok AZhcel Bolufer 578 AAER FARSA 28 yof
A EGFE A= Bl

32 A e %“é&%k, cyste} AP Lol A]
Edo] sl =z deE
Aol A3g vlr~ Ao fAosigl
Oﬂ/q E} ii"*
A% EGF ko] 74
ok A2k A e DHM Az A
it

-2 4]
2001:34:138-47

[Ihd
T

AURAL 2022k FFF W Kol A 4ol oahA
AJCCSe| 93k A3 F59 TNM 27l whe} T8-sho
Az dAE7E g dxadn 233 95U
EGFS} TNF- o & IRMA Hhgo @ ztz} 7‘3%"%*4 s} R

< 7% A% ARAer Ax: gxAY dxxz
ol EGFS} INF-o 9 Z#Ze) 2)0)7} &8 Fys}g
g 227 YAl E BFFA Aolr} 9lon x
HE 238 e FEvt gk AMlE St
A

-“O

19

f

EGFS} TNF- ¢ & AAzA o) FA 229 sgtxr ns
ANA EB| 25 E cytokines &5 M E7)5o mha} cieksl)
Tdo] = A&l AFEA dhsloput 3 FAgly whdt

et
g Fd

1. Fernandes AM, Hamburger AW, Gerwin Bl. Production of
epidermal growth factor related ligands in tumorigenic
and benign human lung epithelial cells. Cancer Letters
1999;142:55-63.

2. Donato NJ, Gallick GE, Steck PA, Rosenblum MG.
Tumor necrosis factor modulated epidermal growth factor
receptor phosphorylation and kinase activity in  human
wmor. Cells 1989;264:20474-81.

3. Pumann EA, Yen N, Gallick GE. Autocrine growth factor
sti,ulation by transforming growth factor- ¢ in human non-
small cell cancer. ] Surg Oncol 1992;72:707-13.

4. A, Y. ®HY R LZEY cyfra 21-13
epidermal growth factor receptor®l Z& xlofl sk o7,
&2 % 1997;30:854-61.

50000, 249, #le HEME A4F =AY SCC T
2 EGF-R#lof it o7 thE 2K, 1998;31:362-68.

6. Imaizumi M, Nishmura M, Takeuchi S, Murase M,
Hamaguchi M. Role of tyrosine specific phosphoryiation of
cellular proteins, especially EGF receptor and pl125 FAK
in human lung cancer cells. Lung Cancer 1997;17:69-84.

7. Murayama S, Horiuchi S. Antisence oligonucleotides to
P53 tumor suppressor suppress the induction of apoptosis
by epidermal growth factor in NCI-H 596 human
lung cancer cells. Antisence Nucleic Acid Drug Dev
1997;7:109-14,

8. Larrick JW, Wright SC. Cytotoxic mechanism of mmor
necrosis factor- . FASEB J 1990;4:3215.

9. Martini N, Yellin A, Ginsberg R, et al. Management of
non-small  cell lung cancer with direct mediastinal
involvement. Ann Thorac Surg 1994;58:1447-51.

10. Lee MT, Liebow C, Kamer AR, Schally AV. Effects of
epidermal growth factor and analogues of luteinizing

somatostatin on

hormone-releasing  hormone  and

phosphorylation and dephosphorylation of tyvrosine residues

—146 —



2] A]
2001;34:138-47

11.

12.

13.

14.

of specific protein substrates in various tumors. Proc Natl
Acad Sci USA 1991;88:1656-60.

Hudgins WR, Orth DN, Stromberg K. Variant forms of
rat epidermal growth factor present in urine of nude rats
bearing human tumors. Cancer Res 1988;48:1428-34.

K, Brandt-Rauf P, Jin CG,
Koakinen H. Serum levels of growth factor receptors,

Partanen R, Hemminki

EGFR and Neu in asbestosis patients: a follow-up study.
Intern J Oncol 1994;4:1025-8.

Partanen R, Koskinen H, Hemmink K. Tumor necrosis
factor- @ (TNF- @) in patients who have asbestosis and
develop cancer. Occup Environ Med 1995;52:316-9.

Veale D, Kerr N, John GG, Adrian LH. Characterization

15.

17.

.ol g,

2}
a

\n]

X

1)
=]

of &3

m etoll A EGF2 TNF-
of epidermal growth factor receptor in primary human
non-small cell cancer. Cancer Res 1989;49:1313-7.

Bolufer P, Liuch A, Molina R, et al. Epidermal growth
factor in It’s  relationship to
epidermal growth factor receptor, estradiol receptor and
tumor TNM. Clin Chim Acta 1993;213:51-61.

ok, W, o] F8h, sdh, SRkl W ) 2 ol
ol Z2 A2 M c-erb B2, c-fos, p53, proliferating cell
nuclear antigen (PCNA) ¥ epidermal growth factor2l 2|
o, )getelsl % 1995;27:527-34.
ol# i, KA, ol&H, AP, 4, Y
AtQIAE M ESMolA E&tEH o 1
2 3k 1999;46:636-44,

human breast cancer.

7|

&
o

ok 02

23 29 3 7

e

SEEEY B

43t
ok @A} 4ol s Ajcesell 2@ 228

=gtk 2. EGF#} TNF-¢ 9 5= tlxzR3} oy

2t ks

# 7 . seAel EGF A7) Evle o] AFTAl A, A S
FAAZA Hke LS AABI ofn] AT HgEe] ABE o]&Hz gl AA ook Y
223 dA oA epidermal growth factor(EGF)$} tumor necrosis factor- @ (TNF- @) H ¥ uhald 2AwS o]
AFE-A sto] U ARE S48 2uA sk glg @ o sikekA) 2089k oAl EF 9
72 TNM 50 el 83t dAAlees ke 31
F UdeE i ddE Al £eAF HEY BES oo g ARsny $dEE rxz)
HgzAoM Ao AL A3 dAAL Yo APA7EA] 55
A AFE AL Felste WEaol HAAZEA] 2#skgich EGFS] A& Human Epidermal Growth
Factor kit(Amersham Phamacia Biotech, England Y& A3} 2.9, TNF-¢ A& TNF-o IRMA kit(Biosouce,
Belgium)& #8319 IRMA Wi e® 7t7 JFEAse /55
ot F 1 dlE2xA, okgEek 2 Solsd dd AT 223 94 R4 EGFS} TNF- ¢ 7} 4
}0.11£0.06 ng/ml, 20,319.08 pg/ml)l B]ste] b=
2(0.1310.05 ng/ml, 34.34 £47.74pgmh A FoJ3}7] & 57} HE= T ook 3 HgE ALz A
53] TNF-« (80.921104.08 ng/ml)2] Z¥o| ZstA velylc) 4. 4o EGFe} TNF-o 9 W=
ZAU ] Frcls woteh EGFE STAE TNFE 13WAE ZstA] 2859 5 sjghe) xa s
o whebA EGF= 719] &}el7F i oy TNF- e Aol e]7} 3ldek 6. TNM stage7} %138 &o]]
EGFE 557} 57FH3l5L TNF-a & 2319 Zrashke whdiss seapgdte] ggict 7. 244 % EGF: 571
o INF-o v 23|18 HAsv) FE: 28328 Azake dxz3 tfzz32 70l EGFS TNF-« 9
BHF Ao)7} Q& BEsglor w3 A I Y Ajoldlx HHF| Aol glow zANCE ¢ 3
2 gAUe] 27} wois AMAS BTk EGFS}F TNF- ¢ += AAERA o|u ek 243} 5|9kxz] R0
A 0] 2= E cytokines 2 M| E7)5ol wle} clokslAl mdo] =

=

i3

YR shglch

¥ 99

A7 A3} e e RS A9

Pl

=
3%

w2}

74].4:7(—1 o]

T w

d7=A weopml & |

4 ©of: 1. HY
2. EGF
3, TNF- ¢«

—147 —



