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The Study of CYFRA 21-1 and Epidermal Growth Factor Receptor
Levels in Cancer Tissue of Bronchogenic Carcinoma Patients

Dae Yun Kim, M.D. * and Song Myung Kim, MD.*

CYFRA 21-1 is known to be a cytokeratin 19 fragment, and it can be detected by using
two specific monoclonal antibodies (KS 19-1 and BM 19-21) and can be clinically applied
as a useful circulating tumor marker. The epidermal growth factor receptor (EGF-R)
expression was evaluated and characterized by its tyrosine protein kinase activity and by its
ligand-stimulated autophosphorylation, a property shared with other peptide growth factor
receptors. Autocrine or paracrine action was initiated by a growth factor, or by a
transforming growth factor a, which had an extensive homology with EGF and which also
stimulated tyrosine kinase activity on the EGF-R. The CYFRA 21-1 and the EGF-R levels
in 30 patients with primary lung tumors were investigated. There were 24 patients with
squamous cell carcinomas and 6 patients with adenocarcinomas. Specimen 5 mm’ in size
were sampled at three different locations ; the main lesion, the boundary between the
lesion and the unaffected tissue, and the unaffected tissue of the patients. The results were
as follows :

1. The CYFRA 21-1 concentration in the cancer boundary, the most malignant region,(348.6
+89.9 ng/ml) was the lowest value. The CYFRA 21-1 concentration in unaffected
tissue,(718.4 =77.8 ng/ml) was higher than that in the main lesion. which had intact
cellularity.

2. The EGF-R concentration in the main lesion was higher than that in the unaffected
tissue, and the EGF-R concentration in a squamous cell cacinoma was higher than that
in an adenocarcinoma. also, the EGF-R concentration in the cancer boundary was
highest at stage I, II. The EGF-R concentration was higher in the main cancer lesion
that in the unaffected tissue at stage III, IV.

3. The CYFRA 21-1 was a cytoplasmic skeleton and the EGF-R was a cell-wall
component; there was no correlation.
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In conclusion,
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CYFRA 21-1 was abundant in the cytoplasm but had a higher
unaffected tissue than in the main cancer lesion. The CYFRA 21-1

concentration of the tissue did not reflect the amount of cancer activity, the EGF-R was
located in the cell membrane, the level of tissue that reflects cancer activity, so the main

cancer lesion had a higher concentration than the unaffected tissue.
Because the EGF-R concentration reflected the

useful tumor maker at the tissue level.

CYFRA 21-1 is not a

cancer activity, its a useful tumor marker for lung cancer.

(Korean J Thorac Cardiovasc Surg 1997;30:854-61)

Key words : 1. Lung neoplasm

2. Neoplasm marker
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Table 1. Patients characteristics

No. of cases

Sex 30
Men 26
Women 4
Age
Age range 40-71 years

Mean age 57.8 year

Table 2. Indication for surgery

Histologic type No. of cases

Bronchogenic Cancer

Squamous cell Ca 24
Adenocarcinoma 6
Total 30

B E R DR RE SR
sholek

o8 24g Akl AHg

2. 97 9y

7 Foll A% i 2T FHNERZ), o)W-9e}
Hrxzog fEste], SR AP ARESHE 5 mmT7 9
A7 7] (biopsy punch)EA4 £AAAE 5 mm' 2717 LA}
A ep s} Aol g UE wee Her

U 2agt 22 ARE 250 mg ALE AEF 3ml9
Homongenization bufferel]l $X £20}a7)(Ultra-Turax  T25,
Janke & Kunkel IKA™, Labortecknik)& ©]-2%}5) 13,000mpmel]
A 52w A2F, AlEe] 7] Sorvall el 4Tl A 1417
5% 35000 ppm o WAl FE|A ] v AeAE dAFE
Aol

) OYFRA 21-19 HE=x

A=\ A4 (immunoradiometric assay ; IRMA,
Centocor, USA)ll oJgh wfjoz A% HAALE AR
CYFRA 21-19] 574-& A} B2, AoRg Aol E9
ol ray)sll 7, ﬁ%oﬂ, ek A7 0 Y,
CYFRA 21-19] coating%! T-&(bcad)s 1704 ¥2 t}-& 1251
EAGAE 100m% vk 2~8TolA 18~224)7F vk
o2, 3 AESt 7hvb counterol] 137 EAsgich
CYFRA 21-19] gke] o9 ngmiz Jepda, Hd+ 3259
2 Jepdigich
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2) Epidermal growth factor receptorlEGF-R)2Q| Hat=E
x

Aol 2%t EGFRE A4 £+ AlE
ol EA|8]= epidermal growth factor receptor tyrosine kinase
2] A% A= EGF receptor kinase(EGFr-TK) enzyme 744}
" (Amersham, LIFE SCIENCE, England)& ©]8-3lo A =
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ZXf el CYFRA 21-12F EGF-R

AA A HF2 CYFRA 21-12 7081196.6 ng/mlo] T EGF-
R 527%153 ng/ml % ko CYFRA 21-18 FHA
(cancer main lesion)oll4] 5747850 ng/ml, ©]38-%-9(cancer
boundary lesion)ol| 4] 348.6189.9 ng/ml, W& =% (unaffected
tissue)ol| A 718.4t77.8 ng/ml & vEPsic)

sigke) ) 2xo] 744 A hebgkon, o) Releln
CYFRA 21-1& 7V 27 Yel Sieh CYFRA 21-19] 559
e 330 22 7kl f-2) gt ale] 7t 1t (p=0.0002)

EGF-R-2 ¥ Ax(cancer main lesion)®ll 4] 49.4 £6.0pmoles/
min, ©]34-9(cancer boundary lesion)ollA 44.915.8pmoles/
min, “H=E 23 (unaffected tissue)ollA 34.154.0 pmoles/minZ.
vl ol= FH A TP 224 E VERL diE
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Table 3. Comparison of CYFRA 21
factor receptor(EGF-R) (Mean=* SE)

-1 and Epidermal growth

Sampling site *CYFRA21-1(ng/ ml) **EGFr(pmoles/min)

Cancer main lesion 574.7:£85.0 49.4+6.0
Cancer boundary lesion 348.6:+:89.9 449158
Control (unaffected tissue) 7184778 34.1140

* p=0.0002, ** p=0.0014

Table 4. CYFRA 21-1 levels of each histologic type
(Mean +SE ng/ml)

A=EFL) CYFRA 21-12F EGF-Re| 8%
Table 5. Epidermal growth factor receptor(EGF-R) levels

of each histologic type
{Mean + SE _pmoles/min)

Histologic No. of Cancer tissue Control
type cases Main Boundary  unaffected tissue
Squamous
cell Ca 24 470161 4221%56 34.1£5.0
Adeno-
carcinoma 6 769t169 6061176 37.148.4
Total 30 53.0%62 347443

459157

Histologic ~ No. of Cancer tissue Control
type cases Main Boundary unaffected tissue

*Squamous

cell Ca 24 622.3198.7 311.7£90.1 779.4 1 88.2
Adeno-

carcinoma 6 648.51210.6 378.2£221.1 753.1+178.6
Total 30 627.61.87.6 32501829 77421777

* p=0.0023

PN g R 2AE dehirkp=00014). 2271 3
ol #2)4e] UTKTable 3)

2. met =AEE F

Foff wE CYFRA 21-12l 5%

AGA TG M FHEE 62231987 ngml, o] HH-4 ol A
311.7+90.Ing/ml, th2 2|4 779.4£882 ngml & vielyt
t} AabzAo] 77941882 ngmio] w)E]  sgkxAl o)A
CYFRA 21-19] ¥E¥ 6223198.7 ngmlZ A gich Agtel A
= FHAE 648512106 ngml, ©)3H-g]ollA 378212211
ng/ ml, thE FAoA 75311178.6 ngmlE Yepgt) F4
Ao} Pzl AoAE Bl Akl B4 e
s3let ole EAAQ foAd2 sl :LEM HH A 29t
Ateloll e 332217ke] CYFRA 21-19) S0l #23 lo)7}
WA THp=0.023). T.2]aL, AgtellA Fhe £T7} &3¢t o}

Yt SAAl frefdol At (Table 4)
3 meb =xsE FFol g EGF-Re sk
EGF-R] AZprlelAe #HFA|Eele] Fujy Hols)

47.076.1 pmoles/min, T2 2 ©]3y¥-2|7} 42256 pmoles/
min®] I, A4 37 9= 34.11£50 pmoles/mine]| $ict. #H
RALLIAE T8 907 AL Boer, Thees o
HEA7Y, A a9 P deokeh o)y R
A @2 sl % 240] slgichTabe 5

Table 6. The CYFRA 21-1 levels of each TNM stage at

SCC (Mean+SE ng/ml)
No. of Cancer tissue Control
Stage cases Main Boundary unaffected tissue
I 5 367.11£210.6 439.2+256.3 4503+2454
I 3 656.11322.5 485.2 13111 848.71131.2
*11 13 627.04 140.0 148.3£84.7 824.0+117.2
v 3 993.4 1 106.6 633.0£3274 1070.7+£29.3
Total 24 622.3:198.7 311.7490.1 779.4 1 88.2
*p=0.0051

4. 8 2o whE CYFRA 21-1 TF EGF-Rel &% d|10

CYFRA 21-1 3} EGFR #tololle A BAE IAE ¢

it CYFRA 21-19] 4°2] HEE= F343}7] EGERRY #H

%% Rgom Folgt HAE 7HAA] Aol webA F
EAA] A Bl vk (Table 3)

w©

5. #7lol| wE CYFRA 21-15%

H7lo| w2 ul el A Al B> CYFRA 21-1& 79

WAool A 622.37987 ng/mlo]) L, o] s§R-9] oA 311.7£90.1
ng/ml, i F2oA 779.4788.2 ng/mlZ ko, Stage 111
ofj A & wimILelo A 627.011400ng/mlo] 1L, ©) 8§32 ol A
148.3+84.Tng/mi, & A oA 8240+1172 ngmlZ v}
i, AA AP EGolA wlae} v R dx 24 °ﬂ*1
P wE A5 JE WZ, o8-S TP R 424
£ Yehdo] gE H#rldA Rk fod Afe]E Boli= A
22 siti(Table 6).

6. #7lofl w2 EGF-REZ

EGF-RE Fww -2lollA 470161 pmoles/min®] 1, ©]3)
ool A 422+56 pmolesimin, W TAA 34150
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Table 7. Epidermal growth factor receptor(EGF-R) levels

of each TNM stage at SCC
(Mean = SE pmoles/min)

No. of Cancer tissue Control
Stage cases Main Boundary unaffected tissue
1 5 269+ 104 305%94 174177
1I 3 2944137 45.7116.6 415+£37
111 13 535476 498 +8.1 38.0£7.6
v 3 70.01£22.4 2544134 3731164
Total 24 47.016.1 422156 34.11+50

pmoles/min &% eERt) wheba] oA 7P =4
vhebter, gz zAelA 7P v eyl R
frojAdo] $ itk (Table 7)
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gepa S gl

A 27 (Cytokeratin) 2] A&3F 7]%-2 o)A Eo)x|ut
98 AT A Eet ot A E BRellA ERE0 s)l9 5
olhA)Y ok RE FA oA BHE L FAo|o) £ £
Fat A Sl g A WellE A o A
o] Zake] ABEE FIA7)E g9le) Hr}

A A= A EZ A (cytokeratin)©] A E 2} GHA|E B4
FHEe EAolmR shiAely X Aol Tkt
Aoz Axtel EAL /M2 9lglen CYRRA 211 2
GEAAZ AL A S Ao A &) B}l E3h
A%F Al 2ol EGF-RY ZA7} 19924 Putnam” ol sl &
olzluh glet Aol wlaAl gt AEADE AR 2
T 47FA] B AN EHE-S- EGF-RE Edgchy wa]A 9l
o Aol northerniA o2 EGF7} E3o] el=ic)kn
she FGAHEA DS EGFS A ¥ty dFHT 9
t}. EGFEt} RE A X ADELS TGF- @, messenger RNAE
E#sti EGF-ROll 2% 7Fsdtetn gt

AR St Fold 2AEFE AA7IT )4
AME Zp whA W=t w2 HEAASE &

™

£
o

fo ox [0 a2
e £ b ol

ARGl a8y diare AR e dAdew A
-9 (unaffected area)?] I H-H-3 ARE3H I o]x}A

AN AxwE A AddzRs
(unaffected area)?] & ARE3}T 52 dAbal7o] At 9
& o]t}

A A B M ERE EF E 5 9 &
peptide, oncofetal  proteins,
structural protein?} membrane antigen©.2 7 & 4= 9}

ojg} zro] W Fo) YRAAEL A} BelF g
71 S8l Aol e glek Ty o]abAEql ﬁxlx}% x

7] Ado] Lolgtn AaAHE Ge3PEln A FE AL

713 X &N HILE g4 sk g A %}756}]0]: Ll
CYFRA 21-12 & A (structural protein)l] 453}
EGF-RZ Al ¥2Hmembrane)ol| 3l Fxuhazlo)r} d3
CYFRA 21-1 o]u] & <e]%l CEA, SCCE-2 NSEX.th%
Ao Aedel] qlzbslrhs ofg) Rugoe] gloy® ' 1 4
A2 A cutoffyF=E 33-36ngmloE At on] A4 3
FAME 47~52%2] ¥4 Eoln waAELNAE 41~
56%, 57T~60%%Fd Holglovt M T = 16~46%2
HE EEA FHAZAG vl A Jepdg?. o)g} 7
°] CYFRA 21-15- AA Bxo g dsog aAlgeird: gt
e Adke] Hae oo o] g5y Qv wlepd BFE A

934 AR

nonpeptide  hormone, enzymes,

Apchs BaAwdow s Ed 2 A
$5 40| F& ¥¥o] o7 B 2AAGE oA 2
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Ao} Azol 28} cytokeratin® AL HEA
of F3atm AMERAo] 2he X oirbet A2A A
o] mzkg Qlstey es)e o} Ak APde] WA
2
19954 Quillien'?- u}e}a
% WA Ak3}E 4 ¥ (immunoperoxidase technique) 8.2 FAFS}IL
Forxe] AEAYelM wAE AlEehfelx Aol
ARG Bu skgoh, FAT ARl A @A A
%
H

32

AR ol A A E71 (cytokeratin)

°‘1, vl A RS M e TR AlZA YA
o] ¥t} A4 CYFRA 21-1 x|} =2 AH e FAIukS

Apelel= ArekaA7h shgleh Al 22 (cytokeratinyS 3ol
3to) old P& 9% EAo] gl ZAoR velyth ol
8L opduge gy A4 otk 182 gk
ol E-Foll EAHal Al EZ A (cytokeratinl] &7t FHE5F

ols Wz EAog Hrpd 4 glrf ¥
A EF 2 (cytoskleton)?]  TALSEA A 22 (cyto-
keratin)2] AAMA el &2 opz Wis| YA 9lA i
) AKnecrosis) @} A EFal|7t HEAYR cytoskeleton 197} 72
Ao Asste Zlow &Ik FHAAKIntermediate
filaments)*= 7-11 nm&] AAE 7}A1 microtubule®} micro-
filaments©] Afo]oll ZAs}H, chofFst FeAL Raloh
slohd 2ol Z71%l EGFRE £A= A7} & FEu|9
71de] Agsan gl g AR olefd AR A
Ape] JAE olx) = Zolck GF-REA A7} A5dhs 3
7k 71302 BGFR FAzF 53 a9 Aapzgh o
A= $8A4 ugkr] Folh
EGFZ &, ¥3}e] Al x28hd fartele A% &
Az 7} A= v 9t} EGFS EGF-R7} #|ofke] ek} zl e
of Fad o3e drps Bur) glg”. oleld EGR-RS #

92 tyrosine protein kinase A w.oF wiAlof ofgk zprhelAb
i}"ﬂ o5 o]Fo 2= AL shAl e}

CYFRA 21-10] TNM #5of 23k b 7]e] Alsiel uje}
FARE A3 stage [ oM 12 AP v} S 23
o} 1 7)elME 288 ozt Zhag b vrlelAE o
A Zrkehes "@abe Bole BAA §o4-8 o] HA
Eodoth Al mAY F kEaF, edvst daeazt
o= A&l CYFRA 21-19] Wzhet U F4E b

EL—S— Az s HeE £ A4S
el CYFRA 21-1 9 AR £& 9ol
7&% J‘ﬂ 2 YellAe] CYFRA 21-19] A=k 2 3t
& g 7h glod mla kel & 4 itk
EGFRS] wWAo| Pumam Sl ¢l w74 o|d EGFe}
EGFE-RE sghe) whds) Asfol] a3t o] gl& Zew

b= ZL| CYFRA 21-12t EGF-Re| EHx|of

ol sk gl

A wHgzAdA  FEEdet T
EGF-Rx| & djzF3} v|islil EGFR Hal&<s ¢7] S
B AL A5z A olge AR AEA FZA(cytoske-
leton) S T-43H= cytokelatin 1932}2] Afojofl AFzbAlof chaliA]
ArstiA sk AT Gde] As7}t AE ZHY 417]
(recepton S E3lo] A TY gdoz esdeE UdutACw
) AtsHphosphorylation)#HA o] B e sfel  oe}
= Zyol 7he Aoz AR ARl
FE715 HRAA A e A & 5
nlo) o3t A4S o]Erh 9 AR S sk F
Fu)(paracrine) 2 & 5. &t} EGF-RE 170KDa Mr 6,000 T
o] B)% tyrosine kinase BA3he} ¥l Aprfelatal w7l
oste] Agg sk EAS A o sohA 2o
Z7}% BGF-R2 8-S #}7Hautocrine) &2 H-4-1](paracrine)
o) 7)Aol AL QlekE AL Akt 9lom* ol
Azpe] dF-ebw A FHE Hojrt

EGERS] ur3lo] AF&3dl: 3714 7|4 0 2% Kaseda® 2"
AR BEAS 7t £ RS S EAle) AR
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Ak opgivtar WFR ST
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A 7 Ee g R9E R 7P sl debwtth
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A= Aoz vghown FtxAdMiz W7l gopA R
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