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Non-specific cross-reacting antigen (NCA)-Radioimmunoassay

DHEFER), ERRAIBRGE

W ARE
EEH 7—‘:*7:.911\***

BE =5

iy AT

W OMET HH ER™

BE MR NCA » NCA #E¥ifk% Fiv T, Polyethylene Glycol (PEG) #iz & 5 NCA-RIA # fsr L
7. EHRABIUEERBBEE MY NCAEZRIEL, Roche CEA-RIA #:iz & %5 CEA JIEE: L LR

L.

E# A NCA {&ix 105+45 ng/m/ (mean+S.D.) T v, 200 ng/m/ L F#ERGMEL L-. Bk
fEH Tk, CEA BBtEsRiZ 72%, NCA BERiZ17% Th o7, EHRBONEBHATIE R » > HE
(1,000 ng/m/ LA k) o NCA BRtEFIA 3 Shiz. BHERA Tk NCA L CEA a3 48R % 3K r=0.446
(p<0.001) #Ww7-. EMIFEHE T NCA ¢ CEA & L EMAEFINED Shiz2s, NCA HfET CEA KEHH
BHOLNENT LB I UEMEBRTO NCA FiEROEE L), NCA X CEA 3 FRAREE~—»—T

v EEShi.

L xZC®»Ic

Carcinoembryonic Antigen (CEA) (%, 1965 4
Gold 512 |2 X » TKEGHE,» b S h 7 ¥EEH
T, 2~6 N ADRBROBEVEET 5 &b
4D b, TORBRMIIELFIASL T
WBZLRAMDLBY ThHDH., E7- CEA L
IR RS & T R A IEF AR, AR,
EFEPR ECLHFET DLV RVWESHh, Th
b OWEx CEA BEFR LIFEh T3, 20
#1C von Kleist 53 BRIEF % & OMMBICFES
% CEA L XRRIGE TR Z 1972 FICRE L,
non-specific cross-reacting antigen (NCA) & 4 -5
F7e. Thix, fho CEA EEHiR<TdH 5 NGP
(normal glycoprotein)®, CEX®%, CCEA-2 (colonic

* WEERKFERER
- & HREHRER
B SHRBENE
2t 6044 430 A
Bicis=ft i 6143 5 18 H
BIRIEER S KETEEHARE (8 520-21)
EEERRKERERR
BmE £ B

carcinoembryonic antigen 2)®, CCA III?, BE®,
TEX? 7z & LIEEH TW B b D & REEICF—
LEZhTna.,

CEA L NCA nK & zf8iEix, 4 F&E» CEA
18 1%, NCA i 6 Fi#% @EEF X v 10
T L BB LT, Z02Oo0EADOEME
R T 2/ ERHRRIE & b THEIL Ty a1,

CEA 3£&fick vy PAHEAERA S A T
W33, NCA » Radioimmunoassay (RIA) o #
ERBRENZCTELNWNZL, SEbhbh
i NCA » RIA #Fesr L7-» T, CEA L iR
LR ARG T 5.

. #HLAE

1. EHREOFR

125].CEA & 4% Roche #: ®» CEA-RIA * v |
Db DEMER L. NCA 13 KB BE O FES
2 B M X 72 Dr. Hammarstém (2 b+ v 27 RV
LARE; AV =T V) XY 4t (T-NCA-50)
Shid © #{FHL, Bolton-Hunter #19 {2 T
125] GHEHE L 7-. k% NCA i Sephadex G-75 %
S ARFAWTHEREI — 208 L7, 723 specific
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activity 15 uCi/ug protein Th -7z, 7z,
CEA #&1% Dako ft (Code No. 556) 4 » # H
Wz,

2. HmiEOER

CEA #i{kix Dako #t 3 X U Roche #: > CEA-
RIA % v h #{Ef L7c. NCA Hifkix, 5 NCA
50 ug # Freund 5227 V2"V FLEBEAL, R
BRRICHKEIRFELS, Boh iz fifiE z,
$ CEA #5dh L 3 HI# 5°C RS ® 7%, L5
Bz licky, RIRIELZIT-> T NCA R
PLimiE xR L 7z,

3. #kFIa

CEA JEizix Roche t» CEA-RIA * » + &
w7z, NCA-RIA @0 #B{EFIEO X Fig. 1
IR LTz,

NCA EHephRERIIC Y 72 5 Tix, 0~2,000 ng/
ml £ BB O FE % NCA 50 ul & normal rabbit
serum (NRS), 2,000 fZicF R L - B# NCA

anti-NCA (x 2,000) 50 ul l
135I.NCA 50 /TI
NCA standard 50 ul/ Plasma 50 pl
NRS 50 ul PBS 50 ul
L0.0S M-PBS pH 7.6 250 ul ]
Voltex
1st count....
Incubation 22°C 12-24 hr
25% PEG in PBS 500 ul

Voltex

7-globulin (4 mg/50 ul) 50 ul

l Voltex
Centrifuge 3,000rpm 15min 10°C
2nd count . ... ppt

Fig. 1 NCA radioimmunoassay procedure.

23 % 7 5 (1986)

(20,000 cpm) # Zzh ZHh S0 ul ¥ 2ojn%, 0.05M
phosphate buffer saline (PBS) pH 7.6 iZ T, & &
450 pl iz L7, HRERBRE (fn8%) oRE Iz NRS
DRHLVICOIMPBS50ul #i1%x 7z. 22°C T
8B4 v ¥ 2 _X—v 3 v, 25% PEG (Poly-
ethylene Glycol, No. 6,000) # 500 u/ iz, &5
LB DLE D 12 %, v v r-globulin (Miles
Lab) 4 mg/50 ul % fnx 7z. 3,000 rpm 15 2330 L
TLBDOREHRE B) 2 FRIL 7. BRE,
duplicate T{T - 7-.

oL 3 &

WEERKFEFRMBRBEIR S L AR
#C, KRR, BFEMFTRS L UHEREICTE
L7 BPEF R 70 4] (FFR /8 18 47, BB A 24 4,
R 15 5, MR 13 ), JEMEE 290 1 (it
58 5, T 102 41, FEEHE 16 7, KAGHE 35 4,
R 6 5, ZofoBE BH)IC>SRELL. E
WHEIAFHE TEMESZ I TRERT R T
BEIEEH 0 39 Fl & L.

Iv. # &R

1. EmAYRRE

1) CEA #ifk» CEA » NCA n»zZ X1k

125[.CEA ¥ 7213 125I-NCA }» 7 #R L 7=, CEA
Hifk (Dako f) & o titration curve #fREf L 7-.
CEA Jifkix BI-CEA LRRMICKIE L, B
250 fEFRIRIC L > THARIZ 8% T d - 12705,
100,000 fEFAFRIC X D 109 LLTF &7z, ZL T,
125-NCA i, CEA #iff 250 f£75 R < 60%, 5,000
T 200 iER ML R LT (Fig. 2-A).

2) NCA #ifko» CEA r NCA »zz X

NCA #ifk & 15I-NCA L OREIIHERMTH
57273, BI-CEA LiZFWERRENEBD b h
7-. NCA Hifko 4,000 (73R Tix CEA L 0SS
MG RAES LEZ N, AR THEAS
h 7z NCA HifniE R Rk 27~ L 7z (Fig. 2-B).

3) NCA-RIA iz} % CEA L ORI KN

CEA ToRIN#E{ERT> NCA #i f& (4,000 £5 iz
ZFI) & 50 pl LT, NCA 0ELEMmME 2 /ERL
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o x250 150011:000

Dilution of anti-CEA(Dako)

x5,000x 10,000 x50,000x100,000 x1 x10 x100

x400 x1,000 x4,000 x 10,000x40,000

Dilution of anti-NCA

Fig. 2 Titration curves of anti-CEA or anti-NCA reactivity with 125I-CEA and 123]-

NCA, respectively.

1231-NCA+Anti-NCA

(before absorption)

(B)

'251-NCA+Anti-NCA
(absorbed with CEA)

09/55 <% 2 50 100 200

p"2155 10 20 50 100 200 4b0

CEA or NCA ( ng/tube )
Fig. 3 Dose response curves of CEA and NCA in NCA-RIA.

L7, 58 CEA Rz TR R L
72L 5, B/BoY% & 50%FHET 2 NCA Eix 7
ng, CEA {3 65 ng 7z, CEA 0RRXKRT 1
10.7% T & - 7= (Fig. 3-A). = ®» NCA #ifk % kil
CEA 125 T RIERIE % 1TV, NCA Hifk% 2,000
fERIR L 7o > NCA ErEfhii & fER L. s
CEA BERORXKIG% FEROZT L RT3 L,
B/Bo% % 50% %3 % NCA & 6 ng, CEA
370 ng D72 % CEA O KISIIHINS%Tdh -7
(Fig. 3-B).

4) NCA-RIA OE#Ef#R

NCA #ifkix CEA TRIIRIEX 175 &, CEA
LORRARIEPET Lz T, ZORkix NCA #iL

& (2,000 £ & AT, NCA-RIA ofE%Ed
BEERI L7z, 100~500 ng/ml o #iFH TEBRICE
<, 2,000 ng/ml/ LAk CY4H & 75 - 7= (Fig. 4).
5) AvFa—v a3 REB L ORE
Figure 5 n Z & K, BEMBRCRETA v F =
R— 3 VI LIREDRE R Bz, 22°C TR
1,6 4R TR B L, 24BHAM ¥ 2
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23 % 7% (1986)

B —Vavitko TORRIC L, Rz
Lk B, E-EERE, 4,22 37°C T24RERA X
50 2=y 3 VTR L7, 37°C THRLAR T
BB E D 7S, 22°C LIREROEN k2o
72D T, BEITEIR 22°C TIT- .
201 6) HHMER L OHBE
anti-NCA (x2000) ﬁ:ﬁlﬂt L:EQ LT, ﬁg(])% 5% *ﬁﬁ: & lE‘l_JT
v A NTIOERIE Y 3 REFERELHER 2 &
107 Z THIE L BEERMEIC>W TR L. 38
D NCA BE 0 £krfk % 10[ERIE L 72 [FRFE ST
D CV. i3 74~13.0%Th o7-. 7 3 BORE
O TR 0 2% a0 1002800 gy T SERE L B B 77~121% L1
NCA MR+ < EERNE S h e (Table 1).
Fig. 4 A typical example of NCA-RIA standard
curve.
% "
-?__(40) Time Temperature
A—a 24hr A—A37°C
30 A 8
20 1 i
10 i
0 = 5'0 700 2cl>o 550 1,600 2.,000 4 50 100 20'0 500 1,000 2.000
NCA (ng/ml)
Fig. 5 Effect of incubation time and temperature.
Table 1 Intraassay and interassay reproducibility
Intraassay Interassay
mean S.D. C.V. mean S.D. C.V.
" | tg/mi) | (ng/mi) | (%) " | (ng/m) | (ng/mi) | (%)
A 10 30 5.27| 7.4 D 5 3% | 487 7.7
B 10 83 6.31 7.6 E 5 88 | 7.92| 9.0
c 10 [ 225 [17.75( 13.0 F 5 231 [17.03] 121
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7) AR

HEHIRE DO EED R % 3 Bk (A:225ng/ml,
B: 190 ng/m/, C: 160 ng/m/) # NRS T 2,4,8 &
FON6fFICHIR L THARHBL, 2 HFHFRC
TETOBRMEEZTL, UTIEEO KICH» O ER
L B RERNE S NI (Fig. 6).

8) [ENXEER

WBEORL DRSOl iz, FHZFHIERENCA
% 0,25,35 3 X0 75 ng/ml iz T, NCA #Egs
ZRE L. BohzEIREIX 0, 118,93 TH
D, FHEURERIX 1009 L BEFRERAE LN
(Table 2).

NCA
(ng/ml)

200 A1

100 1

'y

a/—

/9
2

P 72
%

%

4

1/16 1/8 1/4
Dilution
Fig. 6 Dilution test.

T T

1/2 1

881

9) Hr-7w7 V) BE

1 mg/50 ul 2> 5 6mg/S0 ul £ TOFTMY & r-7
a7 YO THRELIZEZ S, HIZII/RLT
WREWA, 3mg/S0ul TFT F—IZELK. WX
iz PEG &K BEE125%, v v r-Zu 7Y 4
mg/50 ul DM TERL 2.

2. BRERAYIRES

1) E% &

39 4 (55 19, #20) ORPIEFEF 1L 105145 ng/ml
(mean+S.D.) #;RL7zD T, IEFEZ 200 ng/ml
(mean+2 S.D.) LA F & L7,

2) ERERRRAR

(1) #EERBoMmP CEA L NCA fED ik

B 70 45, HEig R 290 410> Roche CEA
BLXUONCA D% Fig. 717 L7. CEA L
NCA O RMHEBTOBRMERIE, Th £h50%
(35/70), 3% (2/70) © NCA Htt:R1IER ICEL,
NCA BRI BRLERTH o 7c. T BEE
ORI, ThZhAE T 817 (47/58) & 127
(7/58), BIET 75% (77/102) & 15% (15/102), fss
T69% (11/16) & 6% (1/16) TH bH, WFho
&% CEA OBMREE» o7, 72 KBETIX
CEA i3 51% (18/35) T& %A%, NCA i3 2plk&tk
Thole. BMBEPHEBFITIE, CEA XY
(55/60), NCA T, 24% (24/60) DR D b
i, NCA 1,000 ng/m/ LA E %75 L7z EF (s,

Table 2 Recovery test

Added NCA Sample A Sample B Sample C Mean
Measured | Recovery | Measured | Recovery | Measured | Recovery recovery
(na/m) | Ting/mi) | (%) | (na/mi) | (%) | (ng/mi) | (%) (%)
(0] 23 44 85

25 40 68 70 144 101 104 105

35 60 106 84 114 115 86 102

75 94 95 126 95 151 88 93
Mean

re((:%\sery 90 118 93 100
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e Ci I- . .-1‘, gegeego e oofge soggees op o . ; W". P ey = . =
i : opsstszegs o cgecessmm gaee o0 o o | e . s
Gastric  Ca i ’m ] F2E o : m - . 'E:
Pancreas Ca s o> ® . N : . an..' ) .

Hepatoma L‘ o . ¥ v . oge ai
Liver metastasis 8 % 1:'- IR A LI i e HE 1 2| 3 b‘"'oo woggons w . . e oo i‘{;
Colon  Ca ‘; ey s 0o PR Pz °
Other ca 'l*t!;z!g---; e oo eeey geeegee o oo i | ot opeTeegg o . e . s
Acute hepatitis |*® . @ e o . ° ‘
Chronic hepatitis bk 5: ‘.:' ® o ecoeppe
%
Liver crhosis bivs x e B % .9 * .
Other dlsens;m:“:‘" . am‘ ‘e apmoeyle o
T v T A Y T v v — iy
2 ) 10 50 100 500 1000 50 100 150 200 250 300 1000
CEA (Roche) (ng/mi) NCA  (ng/ml)

Fig. 7 Plasma CEA and NCA levels in patients with benign diseases and malignant

tumors.
1
CEA ; 1
N= 249
(ng/mi) r=0.446 4
@ P < 0.05
10004 .
8t i Yo, o
© . 1
* o,
* ve
- 7 Y s
wof  Feogy " o
L
U —
Ji
300 1000
NCA (ng/ml)

Fig. 8 Comparison for plasma CEA levels and plasma

NCA levels in patients with malignant diseases.

B, ZOMORE) 1X1E LA EFEBEFTH - 7.
(2) HEM:gEE O CEA £ L NCA fEoHEE
HEME 2 R 249 f7]ic >\ T CEA & NCA o 5

it 3 L, HABRE r=0.446 (p<0.001) TR

FrMEEEd bhixror (Fig.8). Ll

CEA & NCA L % & ] (CEA S ng/ml [L E,

NCA 200 ng/m/ EAE) 1% 52% (129/249) & - 7z 7%,
CEA {&ff © NCA #; f& ff] (CEA 5 ng/m/ LT,
NCA 200 ng/m! LA 1) 1% 1 ] 38 bz i o 7.

V. & &

CEA IHFKAICE< SN T 5 B ~—
H—T»HY, SE CEABEKFEN1 > Th 3
NCA o RIA k& fEsr L, ZOERKRAE AL R
2L 72, SRV 7z Hammarstrom 7 HiEft &
7z NCA 13, ¥ TIRBESA TR I EL, #
ELEL, STEH6TOEEATHY, 0
NCA izxt+ a8k ER L, bhbih o RIA KL
L 72,

HEeEromat i, CEA#ifkix CEA &, NCA
Pifkix NCA L zh ZhFFRMICKIE L 7225,
CEA #ifkix NCA r %, —F, NCA#ifkix CEA
ELEFREFRFN RIS E RLZ. RBEIR O
NCA #ifk % fiv~ 5 NCA-RIA JIFEHR Tix, CEA
DR E10.7%Th Y, NCAHifk* CEA T
WLIRIE 2 1T - T2 A ITix, BRIIEITRIS %L
59, X v NCA IR L -7

Z ORIHA % Fv T PEG # % fiv 3 NCA-
RIA g% HEST Uiz, = ORIEEOEREMHIZS0~
1,000 ng/m/ CRIFEFETH -7-. FHIMECEL
Tix, FIEERMT CD. 7.4~13.0%, HEHFHR
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X 1I~121% L WFh b BIF 2 BEEMELRL,

FRAAR D 0 SiTmr 5 EARESE O, EIUR
RBTEHEIRER 1009 L RE L-BEIRBELh
7z.

NCA DERMEHROBRITCBVTIX, HES
THRESH TV % f1H NCA o IE# {1, von
Kleist!® ¢ 130 ng/ml/, Edginton'”? ¢ 105 ng/ml/,
Newmann!® ¢ 700 ng/m/, Wahren!? ¢ 50 ng/m/
LHEFIC X VIEFICHERA LN D, ZOREA
D 1252k, BREFURDOME O ZE TR OISR,
Fr-EARMEOMHECL b D EEbh 5. #l
EEOWESL S iz CEA 04T, 1K CEA-
RIA % v b TOBfLX, CIS #hix Roche #ho 2~
3f%, Roche thiz# A F+Ky vt 3~5{ETH
B, TOXIICHHIT X > THANIEFICRL -
TR ) ERAEEELA LT ONBRTH 5. HS
FROZVWEEAERT 2720 L b Bbh 53,
CEA HEfR o Ra B r Exh s, HE
¥ CHE S hiz NCA 0FE#{EIX, CEA » 5ng/
m/ 2T, WwThb 10~100 FLEETH 5.
Dz Lixfdiz NCA 13 CEA IR TH EH
SEEET D ENTRBEN B,

BHRA TG WETZL, RA—KRETO
CEA Lt NCA 0oEMRIZZhFN 50%, 3% Th
o7z, 1238 NCA THMEZRLIOXER TR
D2HITH o7z, FFFEERFDO NCAEZRETT 2
L, FRBOIBFIL LEMETH Y, FREICRHFR
MThRNEWIHEL IRT 2 HRTH -2,
F7z, NCA ZREMEBTOEANIKED S
NBZEeRHE S TWB., von Kleist!® 11,
NCA NEEIZFEETIMHIBNT, ETOR
HRI D LHFBRETO LA R TV 5.

MR B 290 il CEA BEMERIZT27, (210/290),
NCA 1t 179 (50/290), ©, i B, FEL L
W3 h it CEA 058 NCA L Y 3 B A3 &
57z, T KBTI NCA 1Z£2pEtTd - 72,
F 7z, NCA fE% 1,000 ng/m! DL E &R LD,
B EELEVWTRLFEBE2E T2 b0
LAETHote. ZDXDIHEBFHAO XS i
TETImE»SEED NCA BHERRED bhix.

Thid NCA A EfTHE 0 O R BBk <,
HBEVERLEVWEVWIREDD L3R A>T
7=, ¥72, HEAMEKP~<Z7 v 77— NCA
FFEELTWBSDT, BMEEEME R mYS o blastic
crisis O X 9 R fREBOKBABEOREL LTHA
THHEOBRED L H B, ZoHICEHAL TR
SERRSTL TV,

EMERATO CEA fEL NCA fE0HBEIX, 4
BAfR¥K r=0.446 (p<0.001) TH - 7z.

PLEofERIZ, NCA » CEA R YERICHER
THWE WS von Kleist!®, Edgington 517 ¢ #
EHELRI—DERTH . NCA I, CEA LELO
BErL-TBY, ThZhORERIRIRIE%
~+ CEA HEfiTh 52, CEARBEHF AR
EF~—7—Th<, CEALDHEEL LI A
W, U» LT < CEA FR 04 1z NCA |
HE2LIFLIIRD 52 LITEREW.

VI. #& =

NCA o RIA #%#/ERR L, NCA JIE DR
BzTO L Lbi, ThEAVWTERBERADOM
# NCA 2JE L, Z 0K Z S CICER
FRRET L7z,

1) 4@ NCA-RIA 23T, CEA i3 NCA
LORIRIEN10%H Y, RINBEEZIT- T
NCA #RitEZEM L TRIEL .

2) E# A NCA {Eix1054+45 ng/ml/ (Mean+
S.D.) T, 200 ng/m/ AT #EHEL L.

3) HEEOEME BT, CEARBMRIT 2%,
NCA BRI 17% TdH - 7225, CEAKfE T
NCA BEEFIZ 161 755 - 72,

4) EHRETIE, HEBATEZR» > HE
(1,000 ng/m! Ll F) OBEHEFIRFED bz,

5) EMEEO CEA L NCA ofific, %
¥ r=0.446 DFERAE B 7z,

PIEXYNCA X CEA Y ERRZEE~—»
—TRAWVWEEZ DI,
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Summary

Fundamental and Clinical Evaluation of Radioimmunoassay (RIA)
for Non-specific Cross-reacting Antigen (NCA)

Yasuaki UrA*, Yukio OcHI*, Masanari HAMAZU**, Masao ISHIDA***,
Yoshihiro KANTaA*** and Yoshiyuki NAKAJIMA***

*Central Clinical Laboratory, ** Department of Radiology, Shiga University of Medical Science, Otsu, Shiga
*** Nantan General Hospital, Yagi, Kyoto

NCA-RIA by PEG (polyethyleneglycol) method
was established using purified NCA and the spe-
cific antibody for NCA. NCA preparation (Mr;
60,000) purified from colon cancer and anti-NCA
absorbed with the purified CEA preparation were
used. CEA was determined by Roche CEA-RIA
kit. Plasma NCA value of 39 normal subjects was
105445 ng/m/ (mean+S.D.), and normal range
was under 200 ng/ml. Positive ratio of CEA and
NCA was 50% and 39 respectively in benign
diseases (70 cases), and 72 9% and 17 9 respectively

in malignant diseases (290 cases). Many cases of
malignant diseases with liver metastasis showed
high NCA levels (>1,000 ng/m/). A correlation
coefficient of r=0.446 was noted between CEA
and NCA in cancer patients.

NCA was less useful than CEA as tumor marker,
although some cases among cancer patients showed
increased NCA accompanied by increased CEA.

Key words: CEA-, NCA-Radioimmunoassay,
Tumor marker.
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