u

) <

The University of Osaka
Institutional Knowledge Archive

FERRIEMMEICET 2% F1HRE ZifEICLsMm
Title ERERR IR UE MRadioimmunoassay C B9 2 B
FRET 7 5 N FE PR A EE(H

Author(s) |AJIl, JEZE

Citation | BAREZRIRFESHMSS. 1979, 39(2), p. 120-131

Version Type|VoR

URL https://hdl.handle. net/11094/19680

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



120—(14) HAEZRENZENE #3908 F2F

i Ba RAYEDT W B -3 % BFge
B ZhUAREEIC & B I rh g iE R 5iE o Radioimmunoassay
ICE 9 2 FHER M 3 & O i PR 19 34T

HRKRFEFBEMRELHE (HE ML)
PSRN I - S

CHEANS34E 7 A 17TH )
CHAFIS3SE 9 H 19 H B JAm 24

Fundemental study and clinical evaluation of radioimmunoassay of
CEA using double antibody technique

Nobuyoshi Ishikawa

Department of Radiology, Kyoto University, School of Medicine
(Director: Prof. Dr. Kanji Torizuka)

Research Code No.: 720
Key Words: CEA, Double antibody assay

The double antibody radioimmunoassay system of carcinoembryonic antigen (CEA) was es-
tablished using CEA purified by auther. Non-epuilibrium method using 100 pl of unextracted
serum was adopted for the assay system. There was a good correlation (r=-0.99) of serum CEA.
values measured by CEA-Roche kit and auther’s assay system.

By this assay system, serum CEA concentration in patients with various neoplastic and non-
neoplastic diseases as well as normal individuals was determined.

97.6 per cent of 84 normal individuals showed CEA values lesst han 10.0 ng/ml, which was
used as a upper limit of normal value.

More than 10.0 ng/ml of CEA was found in the serum of 45.0 per cent of 458 patients with various
neoplastic diseases.

Patients with colonic, gastric, pancreatic, biliary, pulmonary and thyroidal cancer showed higher value
of the serum CEA and higher incidence of abnormal CEA value than the values in other neoplastic
diseases.

Even higher levels were frequently found in patients with distant metastasis.

More than 10.0 ng/ml of CEA was found in 14.4 per cent of 174 patints with non-neoplastic

diseases, in whom patients with pulmonary tuberculosis and liver cirrhosis showed higher incidence

*HERAFR B R E R E

*Present address: Department of Radiology, Ehime University, School of Medicine, Ehime Prefecture.
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of abnormal CEA value.
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The CEA value decreased after extripation of the neoplasma, whereas the value increased in

patients with recurrence after the surgery.

% F

Gold Y2 1z XoT HBWwH Ehi- carcinoem-
bryonic antigen (CEA) %, 19694FIC% D F o4
4577y e AEPHRBEIRY, BEERHWHE
& e CUCRERIRTE CRE OREBI 2T, FEREZ,
HEREOHETE S X CRRORIHER £ 0B MMk
W THRHE IhTETH B,

Thomson 5% 13 fIFNEZE % 5 Farr Fic
XoTEBEEEE M+ CEA E4HlE L, CEA
O FEBFEEE R & 5 L A%, Hansen 5%
Zirconyl a7 v (Z-5 1) P - THREIGHE D
A b3 B, PERE RERE & OHILERE
¥ XU, FMEeETh BB L, Reynoso Y
IR EERHE, Disaia B IXFEMICEELTHE
Fifn CEA fExHN3 % 2 L #B b L.
X 551z Booth 'Y Turner 521X EHE, I
%, KiBdkic & o REHRE T HBRMEETH S
AT S Z LR L.

% f- Booth &4 ;0¥ Laurence ¥y CE
A fEFEOMRE BT 5 Z L &2R L, Barrelet
5, Dhar &' 13887 CEA {EJITE L 1A
ZHROHE s Sk OB OfREE & LCERIRIT
HHThS LG L.

ifi CEA {HRIECIHIE -4 A3, 3y
19 sandwich B2 HGHRTW35.

FBBIFWCT 4 A7 - Y AVEREKEIE L HWT
CEA %1717, B bhic Bifhas Gold o
CEA & ffEstiyc Al—iEt: 2 b2ob0Ths o
L&D TN, Thev Tk X 5 imE
s CEA {EJIE o H:BEAIBGT 24T\, FEREREIC
DTt CEA fli%3I7E U CHERAYE Mo
W CRRES L.

A FEREHRDRE & Uk

I. CEA ikt 5oA 1 L7 T v A R
1 B3 % AL B

1. Bk CEA ofEp & £ DREMROBE

CEA BF—iRcih XShice, REEHEE %
O HEM A Ah> &> Sepharose 4B /L {5,
Sephadex G-200%4 L {§5f s X OGRE A T + = 7&
SR X o THIBL X R, b Gold s
Bt & hiz CEA i L A—Th5 Z LARD
2% (-

CEA nfE3u3 Hunter '™ 0fkic #UT 7
otz Fi#l CEA 20pl (Img/ml), !*I-Na (#j 2
mCi), 0.05M REfpiEHAlEAK (pH 7.4) 60pl
BIO7w3F v T 200p1 (Img/ml) % €T
BOG &, 90fE o » EHGEEE > bV ¥ A
2001 (1.5mg/ml) 12 CRIGX LR LD, BEHD
iz Sephadex G-1004# 1 « 1 5 2 (0.8%x30cm) 1=
THil Ui, WY 3 %5 miE7Ar7 s viEg
To Bk AR Iml % Auic 3B 120.8ml
FONEHER L. 4 AlEc pH 7.4, 0.05
M Rl s v, - o ik CEA o
el aEr128~35Cijpng TH2IC,

53 CEA ORIz Sephadex G-1004
AW X 5 443 O R BT & ORIGHET X
ST Lz, BIUIBGAE S h -8 CEA 2§
jikey Sephadex G-100% 5 & T4y 45 L 3k 1
feh (Fig. 1) 23, $§RBULE & oFUGHEILE 1
D RIEDH B, 2R XU 3BIIAD
Rhichote, 5 23200 L Bk CEA, 583
W A s Sl -1 LE Lz bR o
DYk & RIGH: 228 | i El & LRI
E—-EACIET L, 12 BRI HHEEDT0%
LITFweic 2 o258 b,

2. RIGH:E o

FFHEES OA AL T w4 RICBNT
{3 CEA %Nz % ¥ Tof 1| UG OEE
DOWTHEE L7z, CEA-Roche # o |+ € 8ng/ml T
BT NiE100,1, BERE A% 7K <6, 000fFic
MRS ikl CEA HimiF100p] ¥ X 04 ZiciE
TRFBMTE 2t PR AENERI00p & B
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Fig. 1 Colum chromatogram of '*1-CEA preser-
ved for a long time, with Sephadex G-100 colu-
mn. Response to antibody was seen only in the
first peak, but not seen in the second and third
peak.
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Fig. 2 Relationship between the incubation time
and the radioactivities of the sediments after
B/F separation. Radioactivity of the sediments
showed plateau 24 hours after incubation.

L, 4°CTO04, 304, 604, 2HEME, 4R,
SIHFfE), 168 3s X OR4RE A v o <— + L1z
BB CEA %Nz, SBHI4°CT20H, v+
==L, 20755K R IeG HumiF (L) 100
#l i T B.F %58 Lic. WMo atie:
ARREITIRIES S P —eE L, M CEA L
oy v FROE RS bhie (Fig 2). X
Bichli« OYEEED CEA I LCRBED 7 »
A %47\, BEFL CEA 02485 OBIETRMD 2
EDEEIHERERT ONRD bR,

W # CEA ¥Rings o RIGHEIC oW T L
LR, 81 RIS L Rc 24l cs 5 F—1c

HAREFERHGEHE B39 H25

L.

3. B OFR iR

1. CEA FLMiF X REE ELE X v Rtz hie.
R DB L — R B~ b h T3, = ofim
B OARRERC 351 5 ZEMPE AR D 5 1o I Fh
PRI A FRE L, s ok CEA %\ /-
IRFrz BIT=30% & 72 %6, 000f5F R 2 2 L7,
4. EERERMER OIERL

Ll OGBS © f55, KhhHimiE100.1 % H
W, IEERGEE 1 X B HARIEDR: & BE Lok
(Fig. 3). zZ o JI5ER T CEA-Roche % 5, Fic
0, 1.4, Ong/ml & JUTE X M7 IEH A ML % F v
CREMER Rl AR % fERL L7z (Fig. 4). - o i
%12 10~125ng/m]  DFEE T BRI L,

SAMPLE SERUM 0.1 M.
prLutep ANTISERUM 0.1 m.
4% normaL RAEBIT SERUM 0.1 M.

l 4°C  oVERNIGHT

| 125)¢gp 0.1m |
4°C  OVERNIGHT
LZUZ SECOND ANTIBODY 0.1 Ml.—l

ROOM TEMPERATURE | 2 HRS
CENTRIFUGE

COUNT

Fig. 3 Auther’s method of double antibody radio-
immunoassay with non-equilicrium technique,

o 7 4 & W B M 15 B %0 CEA nglml

Fig. 4 Standard curve obtained in normal human
serum. The curve showed approximately linear
between 10 and 12fng/ml of CEA.
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Gold X b #ifit Shic CEA %{dif] L7 EEkhH
LI THONRE oL (B (Fig.
8) ).

5. RA—JZEMICRT 2B

CEA BRI % 2 MO R0 A—REAN
I3 HMIERER (N, FiofE, iRz (D)
¥ XOZEFR (CV) (% (Table 1) o ctho
7o

6. i BWTEROTFHM:

CEA {HEDR s % 3 ffH OB D5 7o BIERH
3} 2 EHRERF ORFIL (Table 2) RL
7z,

Table 1 Intrassay of serum CEA

by radioimmunoassay with double
antibodies.

‘ N Mean _SD [
17 | (ng/ml) | (ng/mD) | ()

Sample 1 11 13.1 | = 1.3 | 10.0

Sample 2 10 103.1 | £15.7 2.5 ‘

N : number of assay

Table 2 Interassay of serum CEA
by radioimmunoassay with double
antibodies.

N ‘Mean SD C‘ig’
(ng/ml) | (ng/ml) | (%D
Sample 1 13 2.4 | Xx1.5| 10.62

H

Sample 2 13 22.0 4.4 6.19

Sample 3 13 | 43.6

H

7.3 4.82

N : number of assay

7. AWGEFR L CEA-Roche % » |z X% CEA

fERIE DHEBS= D\ T

AWER (X) & CEA-Roche ¢, 1+ (Y) &
ZEEAL, 140BREZE Lo, WHEO
BiaEmRr Y=0.99X4-1.53, HBIRE =+
0.99¢ %21 (Fig. 5). CEA-Roche % ., b TlL
25ng/ml LR oM EE <, D hofkE
BRI X o CHIGE L.

8. WfkoOL&EimonwT

SR HIR 2 & AR iy, EDTA RE R L i
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Fig. 5 Corelation between the value obtained with
auther’s measprement system and that with CEA-

Roche kit. Good relationship was observed bet-
ween both methods.

Pk XUWHEIC LD LB IM SR 3 EHEO
WEEZIER L, ARERCRIETEECOWTH
Bl

MF & M T4 < ERIED bRV, I
I Uit fRrs i om0 STt Fio
75 MR TRRE 4210 AR 7R M 3 B oRRI L
AT FEE OfE R HMEA D e,

9. MRIFEAEEOHEICDWT
ARMEROMIELOLl DAtz 0, 20, 40,
60, 803 X Ur100p] o i icAE fK A hnz T
b 100pl LU, chediifks UCESRED
FERC X A BRI LS R, BT LE ©70%
P EDRARE CHMIMERCHEOEZ AL
Hichoiz.

I. #EE R %M CEA HERIE DAY
JE

1. JEHH:

1) [ CEA fEoOJlE

1% CEA fEHOME L I. e Lizhifkik
SUFANI T v i RC LoTTk.

2) ME7L75«7=t7w74v (AFP)
fEDIE

Mg AFP X [7A 7y e 7= b7 0T AV
V7 %y b] (FAFEy + RIFPFER %
fHH LCHRIE Lic.

2. JFENS:
HBRIFHEARAEL M R O/ R & fair A
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BeiE T, BRIRERTE, XA, AR X
O HEME F 2 A X o OB
WD L7c e RE458 0, R IR 1640,
KEWEE (B @304LL L, 540 -8R 10
B, 1ET ABABI D@ 2 AT RHE LR CHREMS % Foi
ERRIERE L, R o fRRB g oS, fiii
EARI CHMEH T B AR AT E BI626, &
F8I0BITH o, P MM IR B M T2
PrCIiESEE L, MECET 3 ¥ 72001
TERAE LT,

3. B

1D 1 CEA {HI%E O BRI 2T

(a). IEM»E

ARFEFR 2/ T EHESHIO M CEA &
ZELT, TOREENE #H5E, (Table
3) wwiRT X 5126.0ng/ml LIF82.1%, 8.0ng/ml
LAF90.5%, 10.0ng/ml LLUF 12i397.6 %78 ¥
t, 10.Ing/ml DL R 26, 2.4%% 3 Eieho
fo. > T10.0ng/ml LA IEREL & L.

Table 3 Distribution of CEA levels in the
serum of normal controls.

ARESHIREEME $39% H24

Table 4 Incidence of CEA in the serum of
the patients with various carcinomas.

Maligant Diseases No. (l:;:;sé:ive Pcls&i;::\sit]f
Esophagus 21 8 38.1
Stomach 88 27 30.7
Colon & Rectum 66 38 57.6
Gallbladder & Bile Duct 9 9 | ( 100.0)
Pancreas 32 22 68.7
Liver (Hepatoma) 36 26 72.2
Lung 62 36 59.0
Urogenital system. 22 8 36.0
Breast 15 3 20.0
Uterus & Ovarium 11 6 B 5?5
Thyroid 53 15 28.3
Maligant Lymphoma 18 4 22.2
Brain 4 0 (=)
Head & Neck 15 a 20.0
Chordoma 1 0 ( - )_'
Maligant Melanoma 1 0 (=)

TInsulinoma 1 0 (=)

Carcinoid of Pancreas 2 0 (=)

Islet Tumor 1 1 =
Total 458 206 45.0%

Table 5 Incidence of CEA in the serum of

CEA (ng/ml) | Number | Percent g;:;;::\tive

> 2.0 24 28.6 —
2.1— 4.0 25 29.8 58.4
4.1— 6.0 20 23.7 82.1
6.1— 8.0 7 8.4 91_).5
3.1—10.0 6 7.1 97.6

>10.1 2 2.4 100 |

Total 84 | 100.0% | i

the patients with various disorders.

BRI OB B R JOREERED CEA B
Re—E LT (Table 4) 35 X ¢ (Table 5) iR
L, Thbo ifif CEA % £EES = (Fig.
6)~(Fig. 13) zird.

(b). HL&RIER

1), &5, BEBOER

Y —FE6 B, MZEFE6 G, BBHAEE 4
B, 7r—viiE2 s L 0EMERES 26O RBY:
BREF208 03~ Tl0ng/ml PFThHotk. Th
skt LT G E NG HR6661 Ti13386 (57.6%) i<
CEA O LR 2% 6 his (Fig. 6),

Benign diseases I No. f;;igive Po:;/i%v)ity
Gastric ulcer 35 2 ‘5.';7
G-1 polyp(osis) 22 1 4.8
Diverticulum 6 0 ()
Pancreatitis 22 3 13.6
Pancreatic cyst 2 0 (=)
Liver cirrhosis 24 11 45.8
Chronic hepatitis 4 0 (=)
Ulcerative colitis 5 0 (=)
Crohn’s disease 2 0 (=)
Appendecitis 2 0 (=
Cholelithiasis 4 1 =
Tuberculosis 5 3 (=
Benign thyroid diseases 31 2 .5
Heavy smoker 10 2 20.0

Total 174 25 14.4%

W OISR A I 2 s LEE6Y%, SR
fila64%, Th X b _LEofEEs6e% Thol.
EEERE CFERELED LR L, Bl
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HECTIM ﬂﬂo Bhe ooge o . .
-

POLYP (0] & ONERTICULOSIS (0] [5 2%
OTHERS* Eg;:::
Eéﬂﬁfw it - f ofc

& | ULCERATWE COLITIS (#)4  CROHN'S DISEASE (0) 2 & ACUTE APPENDECITIS (] 2
# . RECURRENCE (+)-0, (=)-®

Lad

Fig.6 The CEA values in malignant and benign
diseases of the colon and rectum.

100 250 cea ma/mL

Dukes* &

Dusess B . .

Dures’ C foe %
Dukes* D* . - o 1%

Dukes® D® ; cASES wiTH DISTANT HETASTASIS

Fig.7 Relationship between the serum CEA levels
and the spread of the colonic carcinoma accor-
ding to Dukes’ classification.

F 7o IR O R kb Lic32fi T, ERERANC
RIS B 136)1150ng/ml Ll 0@ E % 7R
L, B5EBMEREI196D 5 b 8 flitkEi:
THoIc.

fEBEE Y, SEREROIEY hic EM &
Dukes’ D * 1, Dukes OJFI4E 22T 4
B35 &, EYEERCELTWLWARE OB
HRI333%, WEICELTEWAHFIRY v fic
BB O\ BRE4A0%, B Y v B0 H->
7= CH45%, © LTD#R% T, EMmEREE
DFRD B NIREF TR B BB ER TR
EDBINE { Aehic (Fig. 7)

(m). BER

BB T BlEesh 2 4, 2V — 7186l
& 1 IR 1A (13ng/ml) ZFR 7.

HIEssBIF276l (31%) »HHETH 21, 5
HEREME 146 2 6, BEFTEE 6 Bl 1 FlA
BEBETh o (Fig. 8).

BEO2 T B R, FNRERORD bhis
Dot LOFHRY vl ¥ ERIEB O »
OO IPWEAT TrOBERELB L, Th
Zh14%, 17%, 48% CTEBHITEER TH oI,
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50 100 250 CEA we/ne

EARLY CANCER

DISTANT METASTASIS(-)

CARCINOMA

DISTANT METASTASIS (+)

METASTASIS (UNKNOWN

ULCER

POLYP

Fig. 8 The CEA values in malignant and benign
stomach diseases. Patients of the gastric carci-
noma with distant metastasis showed high level
of serum CEA.

0 10 100 250 CEA wa/u
e o g 0 e w e

Ch. OF PANCREAS

Ca. OF GALLBLADDER & BILE DA

£ -
ACUTE(D) B CHRONIC “imim

CHOLELITHIASLS

oTHERS®

* InsuLisoms 1 PANCREATIC €YST 2 CARCINOID 2 ISLET TuMoR{s) 1

Fig. 9 The CEA values in patients with various
pancreas diseases or with diseases of the biliary
system. Higher CEA. levels were shown in these
maligmancies,

(). B JBZE - JHEROIRE

Bk E fo i8Rk 2160+ 2 fliciiE CEA fl
DR RA 2R, BRI TR ERE
WCHEFT LTER T, R3S Ti3236] (70%),/R
PR EE 9 Bl Tl ebin BiEE R L, 20K
s D TRIETH 2.
FOMIEFWHO S v & v AETRE R L O
EEOEERR LCIAED 1 flxikE, BAIE
30, MR 26, WEH L A F 1B, vy
2 )/ == 1T Cthoi (Fig. 9).

=). fEH2160
fEfR21BD 5 © 8 B (38%) WIBELRBD D
R, FoREE29g/ml X HEHHEE TH
Dl Z ORERTEA L bBSERR L Z T
foadiz CEA fEAMBENE (Fig. 13) w—ELT
AL,

(R). FEE

18R 45 4 Blixpatt: T, FFEZRE 24607114
(45.8%) »BETH2=n, T CEA fHi31
~T40ng/ml LLFTH27o
JRFEEIFHE36F1TL32661 (72%) »EEiET, &
EfE1360ng/ml THote (Fig. 10),
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0 10 50 100 250 CEA we/me

o Frtipl +

HEPATOMA

LIVER CIRRIOSIS

e

CHRONIC HEPATITIS

METASTATIC CANCER i e o eves o ooeep pifeafil}

Fig. 10 The CEA valuse in patients with various
liver diseases.

A

Fig. 11 Relationship between CEA and alfa-feto-
protein levels in the serum of patients with he-
patoma (O) or metastatic liver cancer (4).

BILERED 5 LFERHMHIR, Rl v vsrs
74—, FlmESEEEAC X o THERLIE
B S o380 Tk 3 BB X BT, AoF ok
SHET S T EE T H o,

PO R IEERFE3661 (561fk) 3 Xk OEBM:
FHi D 5 3560 AFP fif 4 R HIE LG
(Fig. 11), R Cid—fwc AFP ffEi CEA (£
fETHBOER L, #%F Tk AFP {£ffi CEA 75
fHChy, MEOEINER ThoreExbh
7o, CEA B XU AFP {H oW hdb @i 7L
7o 1 BRI BRI < e A BT 5 B
EmThot.

Ced. g

s 3616IR3661 (59%) M TH-1-. 4
IR % & 6 Bleh 5 BBk T, il
13180ng/ml, J@F L Besii 5 Blrk 3 61 23 Bk < 25
ng/ml PIFC, Feor{bH 3 G2 B R il
1370ng/ml ThHote. i, RO(LHECEflino
TSR DIER 235 5 MR DD Te\ T D BB D
BT

TREVEIRSIIE 5 61Tl 3 B2 ch ok,

AARESRSRESWE 308 Ho2 5

0 100 250 (EA we/wL

10 [
@{hiﬂ * o T a3

LR L]

0

LUNG  CANCER

| TUBERCULOSIS

“ neavy  sroken [ ° e

Fig. 12 The CEA values in patients with various
lung diseases and in heavy smokers.

FICE S N 2 5AELL Lo KEMEE10HO 5 %
2BNBED LR LRI (Fig. 12),

(d).  HURIREERE

Graves Jj51464s X OENE 2 Blix < Cpa T,
TR 8 B 1 l%s X OMBIEFRER S 7 Blrb 1 U
CEA fH O 54278 Ui,
AUIRBEES3BIR 1561 (28%) whBMEN D Hh
fo. FRRRIRC 2B L, BikERE 156101 4GRS
ThHo CEA JWE A TH ol Fofiomik
T AL ENE O 1 G TH oL
T CH 7.

Ce). WIRAFEM LR

Grawitz [ii$f 7 Glb 4 63 X OVBERDERE 7 Bilrh 2
DG CH YD, Grawitz JEEIC EE O 16 2352
B, 4237 —< 3440 2411 CEA flioig
[E ER AR UTedd, RSz 5 sl <
Bt
FERETHIF 460 28 Bk ©H o HREE22
ngfral & JRECHYEME CHOTz. & huakh LIpsE
4 Bl 2 G R OFLHE1 3 3 BIDEEM: Th o R
BB Z T, SPRLEE ORGP Rk NS 4
EHELTED, AMBOBHAT - ThiEs X
UM iE8 %238 LT\ gl c b o,

Cf). Zofh

By v 18G4 B (22%) ¥ X OBES
EHENEZI5PIF 36 (20%) BN TS h
7o UL, BEEE A6, BRME 1 Gk X OEM
REHE 1AL ThbgiEthror. chbofE
BRI BSHREEE O S L &hicoT (Fig. 13)
o CEA %R L.

2) i CEA {EDBEC X 2 ZBhC DT

(a). HEHYiEIfc X 2 258)
BRI B OW o e CEA {Eo
HEha (Fig. 14) iR Ui, Se4wdby $i1
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UTERINE CANCER *

ESOPHAGEAL CANCER

HAL IGHANT I.\‘HPHOHI'

Chs OF HEAD E NECK Ll

UROGEMITAL CANCER

BRAIN TUMOR

BREAST CANCER *

COLORECTAL  CANCER* |

€A, OF BOKE & SKI

LUNG CANCER ¥

Fig. 13 Serum CEA levels in various malignan-

cles with (*) and without (§) surgery before

radiation therapy.

CEA nglml

100

Operation

Veeks after Surgery

Fig. 14 Effect of the surgery on CEA levels in
patients with various neoplastic diseases.

I TR IERERL L, Tseatlk
KO CL—BIET LIt E LR T 50, %
PVMETT Lisaote, fIFRTEE < H 2o fEMic s
SEUIRBIN S { b i,

(b)), JREREER DR

TBCHSRIR % 320 T EEG O 15 851 0 FR SR i
CEA ffiz (Fig. 13) iR Lz, AWM, TEMY
v, TSR X O o & fEd < TIE
Filiglc, FEE BT RERHATH
%, WRATARRIC I 5 EE 2 6, 1D (e)
TR BN IRREM T, T TR S
BITH5H. WEI 4 AIRIERMEIT, 4 FhgF
BRHATHHY, “ThiBicholk. &5
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EE A RRERIGCH Ul BICBS S h
TfEBITH 5.

L EDFEGID 5 BRI oW E R X
i CEA {HOZW2 8% Lic, iR s
P07 BREE 3 X O T RIFLAR O 2 BV IR S A
ETHoN, THEME b HEHARC X 2K

DYFEL SR, i CEA fILiibES 25

L. MRSHHT CEA flH2VBEE ER-27R LAl
2HTHE, BT BRI OB e taE s % s
h, I CEA fifl & IEHIR ¥ CETF Licas, 12
Atfds L U150 ABICHRO BWIKFTR & X 31
i CEA {HOF L HER® bhi,

KEBOIEGI TSR CEA 2 EH NI 5
D, FEBEZIONE LI bl

B. & =
I. ZhifdEwc s CEA S A A A7 7 vk
A DIERHIBEC2oWT

M CEA fEo—Hifkikic L5504 27 7
v A 1%19724F Egan 5*?3s L0 Laurence §5'¥
T X2oTITbh, TORKMERED #E Xh
7z. Mac Sween 5%9430.025m] DR O F
Wi & s EEr W TillE Lic, sh b=
FEORRI, 1) B S oMk X ovE
P E Lie OIEERE Th 5 T bl E IR IE M
HTho. 2) BEIPETRY 2D TR LY
T, 3) CEA-Bi CEA &M id i X¢
BOTT IV IMENT LigENETF LS., %
T, BEIZREETH S I bIH RN EIGIT X2
TIEHE B B KA BIERIShTw5™, L
2 LEERIGERCE Lo o2 8 S EE 2 i3k s
tnwEEZbhb.

FOFALI T v A RICBT BIEER o 1
DO LRI EET B B 5, ARER TR
CEA o WU EE1327~35pCijug TH D, 19694E
Thomson 5% D) 3 CEA D#9250f% 12 4
M1, Hansen 5904 0 kFEETHDM.

ik CEA 13 4 OfffF C2RI T 2 % DEI&
THAEE L, 310 HE Ik & ORGHIRT0%
LI &R Lic, R L7z CEA ({4 57
HbEE, BREETOREERL D, WECIX



128—(22)

ERBIOALACER Eh B0 #EYTHS L&
Zbhs.

R CEA % ¥iiin % % To 5 1 RISHHE X
4°C, 24W:RE 2% @4 T Hote. FER T
20°C, 37°C, 45°CT2HfA v¥ 2 <=1+ LD
B 4 O ol & L a Lichs, Thbofs
THURR TF 5 F — E L. 45°C, 2 FfHE
DA VF 2= g VOLROBEIEMGED EOE
BoghAbht:, Hansen 51345°C, 304 T
1 BOGRE 2 T S TllERRZEME LTV
2, Z-F Ak AVIicB - FoORRECD X350, &
TS OMEEIT > b AETHB EELDR
5.
|44 877y A REAER K2 HMmMEO
Pifffiiv: B/T=50% e 2 BEIFHL L Sh
TWwb., AWERBECE LTE B/[T=50% &
7% 1, 0005 FhBR D PTG & v Aot FREEHR R 1
38\ T 0~30ng/ml [EI 3P4 &7 b BRIRANTIG A
T 5DOEAFEY THol. 2T HUER Tik
6, 0005 MR O HL M 2 A\ 1o, B 7ciiak CEA
# i\ 7z maximum bound |} B/T=30%T, =
iz kA EREE 13 10~100ng/m] @ [ CiziE E
BERVEREHE 2L WY THLLEELD
nic.

Pl oS E 8 L THRE SRR JIIER T
IIE. 3 H %32 L, Hansen 5% ¥ X O Laurence
B¥ Ok X b vy, BEEE T Tlo0
pl @ pippeting TH D, FEHlOZEABEMEIL R
FETHE, ¥ Laurence BHILFHETH DI
APTEF TRIEFRRERIGH Ll ic bRl ERREED
AELEEL BRI,

BT LT it i i £ ik migE o w
FThTLFERTRETH O, Bl Ui e
TREE T £ R EEEE R TEA A bR
7o, IR IO ZMHT 2 WEOFENE 2L B
ha.

APER Tl OB g 10041 08T
AEETH S, = it Laurence & (20011), Hansen
B (B00u) 1 LARTHRE THY, WERIH
BHTH5.

HAES A e o EEE W39E 25

FRERICHE Shis EHifE s 126G #i
M (U2 1k Lawence & (0.1ml) o1/5CF
Ay CHotz.  Zhii final incubation volume #3
WETHD &, BGiROHTAAM OFEED
FEIC I\ Ao TE RS SR TR AL & 24 R LR e
HEELZBRS.,

Z Ok UCRE S oA R O R -—HIE A
30 5 B v PfE13. Ing/m] T ZEBHEREL
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b, RigsPEM OFFBLE b EME TR EBREN
A E Wy, RO HoERTIETHS &G
L,

I. iM% CEA {EJZE ORI

AJUTER Tk IEH EIRMA % 10ng/ml & F5E L
fz. Laurence 5 % IEH W E4HG] 5112.5ng/ml
LLFThot-EELTWAD, [H UL ZhiffkE:
% fi\uic Booth 2,19 4, 10ng/ml % JEH _EPR(E &
LTEY, FUERDEHBRRES XL THD L
EZzbhb, Z-y AMER X BHIER ERERCh X
D i DK < 2.5ng/ml & SR T B2 HE Tk
ChX D bngml LB L ARBRDEY,
L CIEREY S 2R3 AR CEA Listo
e o 1 B E AR PR UG S 5 fo
EEZZBNTWBN, BikdbOBERRT X%
i, Kupchik 5223 CEA # 25 X 5 0[HE
PR LT 5.

PR EmBEE 1064 2 GIciREE ERGIZED bh
fo. AU TGS, Stevens B DR
s,

BB OTE Titld.4% BiEn 2 b
i, BrSEEAENRS BE ©52ng/ml T, fFfH
¥ X ONhREEE CrRsRcBik Th ot L
R L ORI Mg CEA D R2AHRbIhDC &
oW TiL Hansen 5%, Laurence X' 4, B 5%
wLTWw5h, Moore B*¥4% 74 2 — A MR8
TEERNE I 70 = — A HERFERE Tk CEA
fED ERABZ BRI O HE LTW5, JFE
ZF ¥ CEA {E1% Laurence [340ng/ml T3
D EBELTEDY, ThitEEofse—
FHLTwh, FFEE & FRFREERE & Tk CEA {#
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DA OB LA B 2Tz,

ZOMHALE Y — 7, HEEES, WL
L TI0SRIE D BikR 2% Zbhich, wThi
22ng[ml PUFCholc. AR, WREEE, SEF
%, B AN S, Crohn fF, Hifde CWIEMIX
Aicholzi T b B Tthor.

MR T4 (T T45. 0 % G0 iR &
h, chbodbHE, &EBER, B RIEHEE,
i o X O HURIREIRRE W R ER2 S < B
St EREEFTHENLT2.6 % M TH O,
F~_Th0ng/ml LAFCTHhote. Ficfal, WRE
RB LOTFERE, B v T Lok
DHEFTHEMETH 2. s s CEA AR
FE sk o WYL 2R ¥ TSRS O b D
PRy ORE ORI 2GR b iz,

HEOMET X5 L CEA BRI ¥ T50~
70%, FEBEEET0O~80%, FTHE50~70%, fE
FE40~50% TH H D, HETEXZBE BT
% &, APEROBH S ZIEFEETH O,

BIEENO 4G PG THoTen, EATE
EThh, BHEREO LAGLAEOZELRL,
MR CEA {Ho A TR EE 5 = L IIAAEET
Hote. HITEEOEESR1334.4% C© Hansen B
OEEH L D IERTHoN. FRATBY v EH Lk
DOIEB# 3D bh B Ti348%, bRl
TBETIRITS DR TH D, HOMER EHLH
W ARBEA L b k. -

B, ARZERRNER OREIXE b DI EEOER 2R
Lz, ZhZEROBECLRAETHLD, &
MR D EFLTHDTRRIhB LRI BE
ExbhTwhBH, ZhbofEs CEA fRfEo
BWETHHZ LARGCHES LS. BROE
B vz hb otk T CEA oZMiyE R
PELIEI TV LR ETHB EELDNS.

LU Thomson 53 fEIBENGREL1BI106]
(91%) = CEA [G¥E% 7, Hansen 5 $71.5
%, Laurence Hi390% &\ MR EeG Sh
To s, 19T24E DK INIERBIFE T1X63% TH 1.
RPERDOEENTIS7.6% T, ZhbiT bRep
EVBHRTh ok
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L8 T OfEE Y EETH D & S hTw
L5, RN, BE GETELXZAZ 575
BB ) B IVKEERE BRI EhEh
34.8%, 34.4%, 57.6%Thh, AWML B
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THEREEELA L AR e B ch ot %
TofOEHE & o CEA [ENM% 245 &, Hmic
B & e BfEf O S\ EFE DA b, ERBEE
R RPN EN, SEREES XUFh X
D RROREIBIES T T L DIEERE RS &, 65.4
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2 BITRI O LA & lEyDE=E e CEA B
MoERECH D, = OfFFIXHEERE OER AL
LTWaAEFEzbRA.

CEA fEDEOEBICEE B X B 5 = &
T TiIcEdlE EhT WHERAJIER TR WLTH
Dukes 23¥'1 X B A& EREOMRE s JU'E
FEOMEITEW X 5 CEA {EDA7i OREIC X oT
Z OFBAGER & i,

Martin®? (3iEEBEAM T3 FERE T BT
CEA 28 & pEtE S s &b NT Wb, AH
FEFRT SRR T W o ER)D Bl
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BB LMt~ BITRB LI EELxb A
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SR PERTHE & TRFB M @ >\T CEA {# &
AFP fli L % AFFCPET B 2 &0 X b, HE
BROE B OLRI:, BEM XI5 “Ga
YVF 777 4 —h AFP [EfEORFEMERETIX
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SRR IRE LD BRE U B E R
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HEELZLIRB.

SHRHTAREES, R CEA EXRIET 5 =
LT Lo TRIEEIEROHE, FHROFINREAOF
Bk LCERRBA R HE S hTw5 s, #EH

DR TS DAL FED bk, fiRifE»
{HEDIEFITIXIEPET LTV B T EXREE SR,
Witk SH IO AR < BEICRERBZE O LB
BphbEELBRD.,

T BRI T 5 CEA {EHIE OB
COWTIETCic Vider 522 IoTiifh &
T, EHORH T b BSHRGRONLTFM «
Bl % fo 3 BB, S, BV vl L
HeatiRaEERT CEA {HIMEMEOBIR % <, BIfET
BESBERZOTE LIS, ThboEEK
BENTHFC X 2WERDIHBLELETH S &
Ezbhs.

C. # B

W ORERL T: CEA #AWT ik X5
SOFAANI T v A REREL, T ORI
HE{TH L b, SEOFHEEEED M+ CEA
EXRE L, T OEKREERET W TREFR
B, #BEELOHB, BT, REDROH
E, RBRoFER LoRHETok.

AR AR DI FEREHE TR HREE A e
foAREHE g (RABUHERETERBE Y 2 -) Bk
OB Wi Sk BIFEELEE (AR REES
WMD) i bELB LT ET, T LWREHG -
fo S eI EEES () 3 & oV IR ek R Rk
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+.

Beferences

1) Gold, P. and Freedman, S.0.: Demonstra-
tion of tumor-specific antigens in human co-
lonic carcinomata by immunological tolerance
and absorption techiques. J. Exp. Med. 121:
439—462, 1965.

2) Gold, P. and Freedman, S.0.: Sepcific car-
‘cinoembryonic antigens of the human digestive
system. J. Exp. Med. 122: 467—481, 1965.

3) Thomson, D.M.P., Krupey, J., Freedman,
S.0. and Gold, P.: The radioimmunoassay
of circulating carcinoembryonic antigen of the
human digestive system, Proc. N.A.S, 64: 161—

4

—

5

—

o]

7]

8

9

_
=

11)

12)

13)

14

HA RSO R adE B0k Ho5

167, 1969,

Hansen, H.J., Synyder, J.]., Miller, E., Van-
devoorde, J.P., Miller, O.N., Hines, L.R. and
and Burns, J.J.: Carcinoembryonic antigen
(CEA) assay: A Laboratory adjunct in the dia-
gnosis and management of cancer. Fuman
pathology 5: 139—147, 1974.

A joint national cancer institute of Canada/
American Cancer society investigation: A
collaborative study of a test for carcinoembryo-
nic antigen (CEA) the sera of patients with
cancinoma of the colon and rectum. C.M.A.
Jouranl 107: 25—-33, 1972,

Ona, F.V., Zamcheck, N., Dhar, P., Moore,
T. and Kupchik, H.Z.: Carcinoembryonic
antigen (CEA) in the diagnosis of pancreatic
cancer. Cancer 31: 524-—237, 1973.

Moore, T.L., Kupckik, H.Z., Marcon, N. and
Zamcheck, N.:  Carcinoembryonic antigen as-
say in cancer of the colon and pancreas and
other digestive tract disorders. Digestive Dise-
ases 16: 1—7, 1971,

Gerfo, P.L., Krupey, J. and Hansen, H.J.:
Demonstration of a comrmon neoplastic antigen,
Clin. Res. 19: 143, 1971.

Reynoso, G., Chu, T.M., Grian, P. and Mur-
phy, G.P.: Carcinoemryonic antigen in pa-
tients with tumors the urogenital tract. Cancer
30: 1—4, 1972,

Desaia, P.J., Haverback, J.J., Dyce, B.J., and
Morrow, C.P.: Carcinoembryonic antigen in
patients with gynecologic malignancies. Am, J.
Obstet. Gynecol. 121: 159--163, 1975.
Booth, 5.N., King, ]J.P.G., Leonard, J.C. and
Dykes, P.W.: Serum carcinoembryonic an-
tigen in clinical disorders. Gut 14: 794-—799,
1973.

Turner, M,D., Kleiman, M..S and Thayer, W.:
Serum carcinoembryonic antigen (CEA) in
patients with chronic inflammatory bowel dis-
ease. Digestion 9: 116—12%, 1973.

Laurence, D.J.R., Stevens, U., Bettelheim, T.,
Darcy, D., Leese, C., Truberville, C., Alexan-
der, P., Johns, E.W. and Neville, A.M.:
Role of plasma carcinoembryonic antigen in
diagnosis of gastraintestinal mammary, and
bronchial carcinoma. Brit. Med. J. 9: 605—
609, 1972,

Barrelet, V. and Mach, J.P.: Variations of
carcinoembryonic antigen level in the plasma of
patients with gynecologic cancers during the-
rapy. Am, J. Obstet. Gynecol 121: 164-—168,
1975.



WH f544F 2 A 25H

15) Dhar, P., Moore, T., Zamcheck, N. and Kup-
chik, H.Z.: Carcinoembryonic antigen (CEA)
in colonic cancer. Use in preoperative and pos-
toperative diagnosis and prognosis. JAMA 221
31--35, 1972,

16) sEddds « CEA (# o 2). HAMEE, 34:
1481--1491, 1976.
17) BIGSE « e R e B 1Y 35 W19E (g —

fii). Polyacrylamide gel i 4&tik®hic x 5 R
B F oz onwt., HEREBRSE:R
T,

18) Hunter, W.M. and Greenwood, I'.C.: Pre-

paration of Iodine-133 labelled human growth

hormone of high specific activity. Nature: 194,

195, 1962,

Dukes, C.E.: The classification of cancer of

the rectum. J. Path. Bact. 35: 323—322, 1932.

20) Egan, M.L., Lautenschleger, J.T., Coligan,
J.E. adn Todd, C.W.: Radicimmunoassay
of carcinoembryonic antigen. Immunocheimnis-
try 9: 289—299, 1972,

21) MacSween, J.M., Warner, N.L., Bankhurst,
A.D. and Mackey, I.LR.: Carcinoembryonic
antigen in whole serum, Brit, J. Cancer 26:
356—361, 1972,

22) Kupchik, H.Z., Zamcheck, N. and Saravis,
C.A.:  Immunochemical Studies of carcinoem
bryonic antignes: Methodologic Considerations
and Some Clinial Implications. J. Nat. Cancer

—
o

131—(25)

I rst, 51: 174—1749, 1973.

3) HIIEME, AEINWE, JSIREE, BE O g
CEA-Roche kit 1 X % #FER~HE o ik
CEA fii o WITE— o> JEPERTRRET I 01 BE IR AY
TR . B, 13 521—531, 1976.

24) Stevens, D.P, and Mackay, [.LR.: Increased
carcinoembryonic antigen in heavy cigarette
smokers. Lancet 1238—1239, 1973.

25) Moore, T., Dhar, P., Zamcheck, N., Keeley,
A., Gottlich, L. and Kupchik, H.Z.: Car-
cinoembryonic antigens in liver disease. Ga-
stroenterology 63: 83—101, 1972,

26) Ishikawa, N. and Hamada, S.: Association
of medullary carcinoma of the thyroid with

incembryonic antigen. Br. J. Cancoer 34:
111—115, 1975.

27) Martin, F. and Martin, M.S.: Radioimmuno-
assay of carcinoembryonic antigen in extracts
of human colon and stomach. Int. J. Cancer 9;
641—647, 1972.

28) A h ¥ Ga-citrate I L AR v v F v T
74— B AR, ARERSE, 28 : 457
-—478, 1978.

29) Vider, M., Kashmiri, Hunter, L., Moses, B.,
Meeler, W.R., Utley, J.F. and Maruyama,
¥.: Carcinoembryonic anigen (CEA) mon-
itoring in the management of radiotherapeutic
patients. Oncology 30: 257—272, 1974.

i




