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Radioimmunoassay #:ic X 3

a-fetoprotein D HJEIZ DT

R R ®—, I ORBIE

X C®»Ic

a-fetoprotein (AT AFP) 1ZRRRSEEOEATH Y
BROFMIc BV TAREAMEPFORE X Gitlin %
CXEREROISECRERE L 2D, ZoRREI
WD L, 34~3TH TREBEO20%IHP L, £ 18
Eideudis B, 2 BEURTEERESH TR
2D, 1963 4 Abelev I~ v 2 OEERATEOME X Y
AFP #G[BHL?, 1964 4, Tatarinov £33 A0 P
BEOME» D AFP 2 RHL THLHE L AFP O
HERLZ L OMFEE L VHEShZ X Sicko7. AD
AFP 3EHFIZ L 5 LT 64,600, ZHREEE 3,
DFVT I UIGEVERTH Y ESREHBETII 7V 7 3
v, r- /e 7Y OB BBERTRY. 73BN
DOFERIIMBIE AFP L hepatoma ODEIZZEREZ Dt
SN TO0)

AFP ORFRITFERAITUNTE I X 2 MEFUERIGIC X
Vi BA, ZFOEKRFEELLTE, (1) Micro
Ouchterlony ¥, (2) Single radial immuno-diffusion
¥, (38) Immunoelectrosyneresis ¥ (IES ¥:) 4)48%E
[SEPRE (FIES #) (6) BOtHiE, 6) L L TR
EDRRE ## > Radioimunoassay % (LLF RIA )
bV, EHEIZ 1969 4FE purves?, 1971 A HELS,
TEEDIC X YV FREE SN, 1972 4Fizit Seppild Z101012)
DFENRDH D, RIA RIREKOTFEC L TEENE
Bz BT 2BMERRM ET 5 L 9. REFED Micro
Quchterlony 2 TI3EHMR®E, BEMEBL I T
AFP #3HT 2 Z L3O THAZ L L &R T,
RIA o X 2 LHFA, BFRRZSHE, —EBoo Bk EEE s

FALRAE AR R R e [ SR R
(R B E)
AF 47108
FURIEERSE - (LG R 1-1 (7980)
SRALKAE A ERI R e i SR
oA i

B, TR LImER» S AFP AEEH & h 399,
HEEECROAHEREbN S Z v, AFP o
BREOECEERIER D2 LEbh 3.

FEDRE

74V b= FTCEBE N AFP LIEEH AFP 3%
AFP MEIC L CHAMICRIGT 5. #ikkilg, —F
2o BLAFP RO AFP KEMmE (B—Hik) 2K
JEEE D LIEH AFP-Hith RO BLAPF-4iik0HE
MEREEYRET 5. B L, HkmEhicJEE# AFP
NE LE—FE AT 5 1B-AFP (Bound: B) iz
DL, WD 151-AFP (Free: F) 3803 5. #%47x
FHEEHAWT B & F 2B RNWERIEE I 3 5
F/B %7-ix B/B+F BNEHHES.

AEICBCTIE 25k (iFHE, r-Globulin, |12
mE) #MvT AFP-Hifk, WI-AFP-HitkoiEEY %
AEMOBEEY L L THB S5, RIGKRTHE, 2
BERELEL, HEOOEE, EBEZETHBOKSAES B
ET B O A% 1%

B (h 1) 100%
Lk, ZhEBEOCTHHNA T3 AFP # T,
AFP BE LR T X 2 EHIR 2 FRT T kD
WEEZ X vt AFP 25k 5 2 L 3HK 5.

FEDFEK

AFP o RIA HlEHO*+ vy b (£ 4+ Ky b RI B
FRTED V5.
* v FONEIX
(1) B[-AFP 5.5ml (¥ 0.09 #Ci/ml)
(2) ZE—Hilk (Bt AFP REIMTFE) 5.5ml
(8) FE=#Hilk (FAFHE 7-Globulin [LIZEMKEE) 5.5ml
(4) AFP BIMEW 640 mug/ml
) BIE 2.5ml
6) 0.5 Borate Buffer JR¥# 10 ml
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18 BE ¥

Abs. 1Fy M 50 BEATHZ. £y MIBHEH
T 5 E THREREFET 5.
FEOFHDER L DI
(1) HEoOFE
(2) E#E AFP ¥AIK D
(3) HRfEOHEME : 8 1IG, 2 Gk % B (Bo-
und) & F (Free) ®4yEfERUGSHERIE LG %
DFH
(4) EHERMIROVEIR L BEORE G % 0B O AFP L
DEHTH 3.
WIZEBOFHEIZ DWW TR 5,
(1) HIEOFE
(i) BL-AFP, 2 1 Hifk, 5 2HiMx@RERTIOK
1%, L {IE- TiEE—LT5.
(D) B oFRT, BAK 10 ml i1+ vk
40 ml pnz, 0.1 M Borate Buffer pH 8.6 (0.5
% BSA &) L LTHHT5.
(2) #E%E AFP Rk FiE
640 mpg/ml & JEZFHR L T 1T &, 320, 160,
80.0, 40.0, 20.0, 10.0, 5.0, 0.00 mpg/ml @
AFP B ZE1R5.
(3) MEMEDHEAE

I B1IRE

(i) #ABEIC Buffer 0.5 ml (EEHEHFRA I X
Buffer 0.4 ml (2B 0.1ml iz 3) %A
i, EHE AFP WAIRE 2 3R 0. 1ml &
2%, EHHRRIEE2ASOTIT RS onEE
L.

(i) BL.AFP %K 0.1ml #inz, WICs 1HHk
0.1ml iz, X <ERIL7Z#4°C+2°C T 24~
A8H:[H incubate T 5.

II 8B2RE

(1) #24iE% 0.1ml fnz, X <EFIL, 4°C
+2°C 24 F§[#] incubate 3 %.

(D WD EE, G % OFEM, incubate #&T
#®, fEBEo Y PEREET S, IC 3,000
rpm 30 pEEOTEER, EEEZET, HEBEE
T T5—10 B L, KEZFBREBERICED
fhEDKFEEFHETRCES. ZORBOE -
TR OBURRER HET 5. RO ES X

e H o > b o
T EL T X100% L 15 %.

10% 175 (1973)

(4) EHEMRRREIEOL L, BRSO/ E % £ D IEH
D AFP BEZRD 5.

& #

REMLEREMEE Fig. 1 2+, BERMHE =
Ot o RS, P2, FFEAE, [EWACBT 5HE
WEE Fig. 2 Iomd. WICREBMNIER Z T,

10
_d-tetoprotein (mmg/mi)
100 200 300
Fig. 1. Standard curve for RIA of AFP.

JE B
F6 I 108 AoLR

BT A B CEBOERICRM . FFy v F s T
22k v (Fig. 3. A) AIEIC/RIBBEZZ DI hepa-
toma & U CAEBEYIBREZ 21T 7. HFREBIT hepatoblas-
toma THho7z. i3 HEHICHEAZEOHERLED
hiFy v 7275 A fifT (Fig. 3. B) AFP 700 mpg/ml
EER LTy e,

EF I 20 4ok

HF46, 12, BE/KEFE %38, @47, 1, Budd-Chiari
AEMERE L LCABEL 2. FBE47, 2, v v 755 ale
TRIBEG %3 AFP 15,000 mug/ml & EFL Tz,
(Fig. 4) Flipr T BB Th Y UIBRAFET
B - 7z. ##Z T hepatoma THh - 7=.

JER L 52 4 5F

REMFEZE & U THRES 51F Tw=23, AFP X
6,000 mug/ml & EF, FFEE AL Tw oo r
45 ~% Fig. 5 Tt

FEF IV 70F B+

hepatoma #gkbi, v o725 46T, KEAR
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Radioimmunoassay #:iZ X % e-fetoprotein OHIFEIZDWT 19

AFPconcentration in normal subjects
and in various diseases

10 10" 10" 10* 10°

0000(;
normal 000000
0o00p0O00OO
hepatoma oo ) o )
malignant o o
00 00O
tumor [
metastatic
. o o o
liver cancer
liver cirrhoris,
L. [} coo0 o
hepatitis ) . ‘ X mug/ml

Fig. 2. Serum AFP concentration in normal subjects and in patient with
hepatitis, liver cirrhosis, malignant tumor and hepatoma.

Fig. 4. Liver scan of case II. AFP was
15,000 mpg /ml.

B w iy, AFP 13 800 mpg/ml Tdh - 7-. (Fig. 6)
FFo4ERiz X Y hepatoma T - 7. AT RIA ¥EEL
ShTix AFP BHETH - 7.

Gl V46 bk

BROFREZT T30, FrvrvFssaigTtks
r R A, AFP X 30,000 mpg/ml & EH LT
VWiz. (Fig. 7) ARBTG5 O PR FmE
DBBNCHFIE L 723D BT 7z,

Z #

.

Fig. 3. Liver scan of case I.
(A) initial scan (B) follow-up scan. 1 AFP

AFP ORI 2Tk Abelev 12 X 2530035
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Fig. 5. Liver scan of case III. AFP was
6,000 mug /ml.

T

LFig. 6. Liver scan of case IV. The diagnosis of
hepatoma was established by biopsy,
AFP was 800 mpug/ml.

Fig. 7. Liver scan of case V. AFPrwas o
30,000 mpg /ml.

10% 1= (1973)

-

Y
logit(Y)=log°[1—03_—Y-

logit(Y)=a+b logpX

0+

051

(%) A

14

LOGIT(Y)

Ca..Joo o 1000
X(mjlg/rnl) ;
LOG X

Fig. 8. Logit-log plot of standard curve for
RIA of AFP.

5. Zzhilzk b & AFP O&REALIE Immunoelec-
trophoresis & 1C-glycine 12 X % radioautography 2
X Y radioactive AFP L TR&Eh 5.

CGitlin itk 3L AR, 7 v FORRRES X O%H
A28 T radioactive AFP iZ ADHF, 5 v FOfF,
7y MIHEBIRONS2, ABLOT v FoORK, fif

D, &, B HA, KFE, BRixRohnvo,
FFizX 5 AFP oA Rz 2w Tid= v 2 [F ORI
XV 2HHIC AFP Rli&Eh, £72, CCLY #vv=x
CMASEZZ LTk - T AFP BRfifEFIC RS h
5. ZOHFEIAAD T Y 2ZBCTHRBETD 508K
ADZy bTiEvoRERAEY, KU, CCl BAk
Xo-T AFP BEELEShi . 7 v FCREERSERE
IR 23 T b s & AFP MR EN 3. A0
Iy bBITHFOMIEE AFP OMRIRER 1ET
EHFOE ST TR L RS, 82 ~ 3B
ROBIENEEA L7 ) TR L BIEEFE T 5 A3 Eic %
DEEIEL 5.

—7%, HC glycine itk 5 AFP 04ElEZ A5 L,
BLEALE 2T TRLE L, 25HE TiFidsg
FEERET T 5%, AFP OFREIEDTLE S, %
7z, ¥ 9 % hepatoma DEEZ R TTL LEHHL
217> T 20l AFP OFEEZ IEHTLE 519,

IRBHOZ Lk AFP OEFBFOFE—0RFHE LT
D IFIRAE (resting) 7 HHEIRAE (proliferating) ~
BITT 32 L3, AFP ofE£ZFIRTHE—DRE TR
WZEERLTEY, AFP O4RRIZBIEL Ty 348
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Radioimmunoassay #¥:i2 X % e-fetoprotein D #|7FEZ 2T 21

GRS Tw 3 &\ H)FEZT TR FH LR .

AFP  OHEREEFIC oW TH 2 DIRFUTITMIED L
I% mitosis DEOBETH B L\ H LD TH Y, mitosis
BE L hiE AFP oA RIZEAD L, —FHERAmEFIC
H5h % albumin, transferin D ERKRBEHL 5.
{551t (less differentiated) 75 T4 (hepatoblastoma)
X 4t L= (more differentiated) 7cfF¥E (hepa-
tocytoma) X Y REIXFE L AFP O0FHbLEL 5.
in vitro 23T % hepatoma BE#ElZB T AFP of
IR s b5 Z Lt hepatocyte ~DBITLEZ S.

foHEHE, b XU, CCLBARLLZ vy 2
» AFP 45t AFP B4 L7t hepatoma # in
vitro TEHET 5L AFP 0AREBD 5T L 2 HHET
%1Z1% hepatocyte 7% hepatoblast (2 D X% L
5B FE D AREMEA L WRESBRERICT i 1. 55 3 DfKEk
1%, hepatocyte #* hepatoblast IZWER Y L7 < & H\»
VA BREEPRHTHIKRZZEZ TR H 5.

AFP % e+ 240Ei% hepatoblast, albumin, trans-
ferin Z%#EAET 5 DX hepatocyte & L, ZHbi,
HiEs stem cell 2BALL RKRAMETH Y,
ZONEOF T IZ SV E Y, SIERCL Y TR
N5, Z0OF %) Tix hepatoma 135 % stem cell 7>
BR-THY, EEOHEE, XMW ERIZXLD
hepatoblastom 7» hepatocytoma ~73{t+%. AFP &
MNEV DL hepatoblastoma 1238 <, AFP E¥:on{ o
% hepatocytoma IZi¥Ev>. AFP & albumin @ &A%
B - Mg TIT b, ThixiEs %5 < hormonal 75
LRIV REOMERTRREN TS LE L 51D,
A DOFEE LT AFP oS, MENIXR—0FMigo
Bl o IBREOEBTH DL T30 Th 5. Rk
A R BERTHEIC L Yk BB, AFP 04R%
HHT 2 HZLF (represser {RFHTI7 b D) VHHE S H,
AFP OAERPEBE S, L2b Z0HESE random 7
LDLTEELHTHHYP. 20X Sz AFP AR
FiZowTwAnas0EBLHRHY, SHOMELLT
BihTwvs.

AFP L Au HFEOBERICOCTIE, Au HEEHF
%5, FEZRE, M Al Eh, ERLPDZ X 5
L, AFP Bl 169 Hlh 43.8% 12 Au HilREE,
AFP [tfr 40 it 17.5% 78 Au SEBHETH Y
AFP BiEEED Au HURBHERRE . Zhb0FHEX
AFP, Au HEOHEIEIC X 5 @O RIAR Roaaek: 2
mTLEZLNE. MEFETIEZ Au HEOBMERIZ

FR D TIE V.

5 v MNEBHERLEBEICBIT 5 AFP OlEEIC 9w
Ti%X, 7 v iz DAB (diethyl amino benzene) #5
25 EEHL®ITX DL 3AEM»D AFP BB L 78
EEHAL 10~11 #HEICHEAT 2. ZorflE —RKIE
LERL, AR Sy, 12 L hepatoma ¥
EIc A>T AFP AFEUHEbLN%. DAB #5% 78
HeHUET 2 L Rm LA A, ILEHIHIEL THE L
BB L 5. ADBETIIFE, FEEES -G
DI AN T 3 L E BN T 5. ADFEMIECE
7 5 AFP O RTE % S 513190, #OEkIic X Dk
Bl LTw3. AFP HEEStEmEaficiobhns
B, HSRIZARSAZEARD B L ). FEE LI
I %L, AFP Bk, MBS £EEEMmigo 20T
ThBHLvH. AFP BERBGIEWHIMEE & &8
%, BiEgcEs AT, Zhbofiizn AFP ZEEE
LT3 L izBbhd, HEIENRL 2 EEEE
ARz 2w b s AFP &EMiEgicELlL T %
Eveh.

II RIA FZFEMDFEDERKICONT

RN BT RT3 HE RIA EORBEICOw
THlT 2 LD TH 5.

(1) Micro Oucterlony

HIERRE 1~3mg/dl Th b, AFEREHEELSE
ICAET AFP 23T 3 2 L3 TRHRrRIL L Sh
Tv 5. O’'Conor B2k 3 L, Akick 5 L FE231
Bl 65.4% 1z AFP % 3FBH, £7z, 2 #]o teratocar-
cinoma {Z AFP #FEHL T 5.

(2) Single radial immunodiffusion ¥£

EEEE 1~2mg/dl Tha. MELPICLZL, K
iz X Y RPN 40 B 33 BB PE  Ouchterlony
TR CEMlIc oW T 40 Fl, 31BicBIETSH - 72
L5,

(3) Immunoelectrosyneresis (IES #)

X Ouchterlony Hd 10~40 L b TV 5.
Alpert 251329, [F#miaE 117 Bl 50.5% i< Ouch-
terlony ¥ AFP B, IES ¥:Tik 71.2% kBt s
HEL T3S,

(4) BCEK i (FIES %)

PER 53z Xk % LA 0.05mg/dl Th 5.

(5) RIA ¥

SEEEMR L7 kit TiE 1~ 2mpg/ml ® AFP %%
H+ 22 LRTJRETH 5. Seppilid ZEplOID D FEki
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22 2% E %

0.25 mpg/ml £ CHHH¥ES RIA ETH 5. AHLY
ik % L Single radial immuno-diffusion ¥£T 44 #]
1 80% AFP Bk, RIA ¥:T 51 #lrf 93% Btk &
Hick 2HRBOM EZHEL T3, 20k ) ICEE
NEL B otele®, REF AFP RME & A YIS hish
- 7B, BFEEE, EEEEHER, ERcksvyTh
AFP nEFHEShB L5 ichk-7. EEARRBVWTH 1
~ 10 mpg/ml OERESN B, ZHIZIEFEAOIME
iR D AFP BFEET 570 Tk <, ZHHEET
FLELERSR B AL DRREICE 5 TR ESR
HWEEZBZDBR TV 39,

ST E 5 LIERIMEN B AFP 2R E/Ex Tk
- T4 RIA HRick 5 LfED AFP BRHEER S L
5. Seppild, Ruoslahtil®D12 i xE#EIZ RIA Hick Y
IEHIMEHIC 2 ~16 mug/ml » AFP ##HL, E%
RAKBWTY AFP # L+ 3 MiEoherse i)
HEhThVebdEERELTWS. #%0 RIA Hix
0.25 mpug/ml 75 25 mug/ml £ TEREHT S LI
o TR YESEE M L kit X 0 EERE .

EWIMERIC AFP BREIEET 208 9 x5 HER
HEETLHETHA H. FHEEiC RIA Eick Y AFP
Z W5 5 BRI E R I 122 T[RRIl E U Hefse L
AERBHETIONEL EEL BN,

RIA ¥ BEERAEEICR T AFP %, #F
W, BRI S, I, FEAE, —HoiBik
e RHER 2 X 51k ), ZoZMHR e
SN TR, AFP 23T % & & i3 FFEMEN 8 o
2, RIS, TROHECEEAEEZS2 500
SR E 9.

RIA B X 2HEIC 2T, 20X 5 7w il &
Tk o> ThR AFP RAHENBER NS D Z L bE
ERHD LEZBNS.

III (1) ERUFEICSTIBERCONT

HERICs 35 AFP oEBM3RIE Table 1 o< ThH
Y, 40~100% ThHd. FIITIWTOEHLDEG T
X5 L 78% THHW®, JHEMITE (cholangio cellular
carcinoma) 128\ T AFP P2EFRHE D Z Lidinve.
AFP GHRixss AREIcX v, 7794, dHEH, HAE
Tk AFP 2ERIZED HR3. AATRBERZE
R H 5. e OIER TR 6 Bleflic AFP 23:F
Hahiz.

Alpert B934 7 4w =—4, IES iz Xk vkEiC
BiF 5 HA (caucassian) JEFI A (non-caucassion) @

10% 15 (1973)

Table 1. Results of serologic test for alpha
feto protein in cases of hepatoma

No. of |Positive
[7)

Author Country B0 o5
Tatarinov® U.S.S.R. 6 100
Abelev!® S.S.8. R, 37 59
Alpert2® Uganda 40 50
Uriel Kenya 28 | 46

Congo 30 77
Senegal 111 70
Purves?® South Africa 130 ’ 78
Smith2 Hong Kong 32 59
Hull® U.S. A. 39 38
Foli3P England 35 40
Hirai!® Japan 227 78
Teres?® Spain 17 42
|
Economopoulos®® Greek 35 51.4
French 30 60
Kresno3® Indonesia 100 87
Alpert2® Causassian 41 51.2
non-Causassian 64 84.3
O’Conor?? Singapore 32 75
{ Kingston 6 66.7

FREIC B 2BHREHB LT3, 27 240 =—#
Iz W EA 41 #if 39.2%, IES ¥ 51.2%, JEFHA A
64 Bl 7 4w =~ 67.2%, TES B 84.5%Th 1,
HARBCTOIHMHEE 2 & THLIEH AL TEBH
RiFE & 9. Alpert 5137 7 Y #icBvTik Ca-
rcinogen r L T® aflatoxin 3% { RS 2 7= HFF
FEOFERE D TIEER 2 LHERI L Tv 5%,

III (2) AFP BMERELEFHEOEFRICONT

INRIANFRE OB MER R OY AFP iR Ak L T &
V. Mawas &30z X 5 L 15 FLIF, 24 #d 90%,
22 i 75 FIETIE 47 BIFh 70% it L LT
BY, FFEz2owT 15 FLLR® hepatocarcinom T
1% 14 #9713 ], hepatoblastoma 10 9 #ijo> AFP
Gtz e,

Bagshawe %370, 10 ~20 ¥ 2 #+f 100%, 21 &
~30%, 7HIF 100%, 313 ~407F 6 Bl 66%, 407
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Radioimmunoassay ¥z X % e-fetoprotein DH[FEIZ 2T 23

LETOFF 22% DBERERELTVS.

Alpert %201z 1 5 L20F LU 76 71. 4%, 214~
407, 2761F74.1%, A1 ~6073141H64.5%, 60FLL
_E24fIR62. 5% L BEFEZ O T RBHERIPECEAIICS B
B, TOEFMENTTEEEN 2 v ). HHITI
BB RBHERERECAFREHIOTEEER L v
-5 24).

I (3) FFEQMEE AFP

FEoKRE & & AFP BHER, B3 EEHER S ES
X o TRED LEDR TS, Alpert? %50 HkE
COVWTHOER Y [ Lo Tk AFP BB HEONT
FEORFOE S 13 3.25kg (96D, AFP 551 1%
2.47kg (74D, AFP [BHAITI 2.14kg (36 &
AFP SBEHFOFOBEENE { ZOZEICHFAICHE
ZndB vy, SEBRLEN IV TRy Ly 777
& bRERRBERFE L) AFP (EIX RIEE TS
= 7.

W 2 WERAYIZ  massive, nodular, diffuse 12978
+5% & AFP EOVHEIE massive 24 mg/100 ml,
nodular 45 mg/100 ml, diffuse 18 mg/100 ml T&H Y
nodular 75 % OBFEVEO. I 4 OFEH] 1T X nodular
type OFFFETH - 7223 15,000 mug/ml L EETH -
7o, HAEME L ORTIE anaplastic (16 mg/100 mD),
poorly differentiated (32 mg/100 ml), well differen-
tiated (25 mg/100ml) Th Y, KM L DR ENE
W I L AR IC B 1T 2Btk T, ARG
PEL7cb D T8, AL TR v DIiEs3% Th s
NEPTREOEI RS, FEEZMES L D89%
G L DT0% L7553,

Edmondson ®7MJEZIEHE L AFP ORIz AFP &k
F 2 EMEAIE Ed 1T #lic% <, AFP Biix Ed 1T
BicZ . AFP B e e il L 5E
DFRAFCBEIZ R BN D Lz K 5390,

III (4) AFP {& &LERRRZEB

[F—EFlz 2T AFP Bl 5E 2 Mo x 3 L ik & K
WL 72fEREBRS & ).

CEERE DGR 23S 5 SEBFITix AFP fE 23 (K F +
54044» - Purves LGOI L7zd HREFI T AFP ©
{EF 2347 L T alkaline phosphatase, lactic dehydro-
genase, GOT H{KTF L72, AFP O TFiclbkL T1
N OBIND o7 L\ H®. B EFHICE D Eaic
T E AFP 3D LERT T LA T 5. HRE
Iy v 7275 4, MEBEORERET S 1~4 %

BRlic AFP RRHEh v ).

PR B4 PR i > AFP o (s & 144k o 456
&6 H, 18X 3Flic O TERENS 69, 5.35,
6.79H LIEL TR Y, YRMPAOE» - ARTEIR AL
EvboREENREHCRETS L LT3,

III (5) ERUFEUANOEMESICETS

AFP BHBICOWLT

AL T AFP R Eh B BB L LT, RIEME
D Y, ERALE UCIERAL, SUBE, EMEEAHRE Sh
T 545, Abelev SW0#itic X 5 L EHEE TR
JEMERERRICE A TV % [l (teratoblastoma with the
features of embryonal carcinoma) (23> THEH:R)L
E<, 18fh 8 iz AFP 233 b h7zA, seminoma
TIISHIEFIEETh 72 v .

Mawas B3ODREMIZE v T X0~ 15 F D terato-
carcinoma 21 FlH 65% IZBETH - 7= L 5. FKEERY
75 teratoma TiX Kahan H®jick % L <o 2D pri-
mary teratoma Tit AFP ZRHE SN \v28, BiEn]
fE7z teratoma (SV 6965) TiX hepatoma IZH L T=
A ey AFP SR & nAEFic < v 2 i g o
AFP L[A—Tdh 5.

~ 7 A primary teratoma [Z@EF, FEEGTEMEDTES
AL Lz kR B A T3 Y, — AR L tera-
toma (XKD stem cell 225 -> Tw%. AFP (X
SEL TS,
stem cell Ik » THREN TS AJEEEEZRLTW5.
teratocarcinoma ¢ in vitro IFEIZB VT AFP @
EERBALNS. ZhAboz nb, AORRMEIZE
75 AFP & 5kiE, (1) FEESmiE A 2
LT AFP % 1Th» Twd Li3E bR T, (2)E
P E EOMFIZEF LT AFP o &2 &% T
WHEDTHEVEEZBNS®.

ERMEFEICR TS, AFP RRMEh2Z L 23 b
D, FEFELLTIEFENBAL THEP. 2 bDIE
BICIT AR I B L PO EE, 1RO SR i
EMCEESNEBERD L. FHL®OOHE XS L
HIR TR O A0S & S h e BRIFiEE 13510 AFP
BRI ZME L TR Y, Z0oBEMHRIZ7.2% L HEBRNE
RThD. FFEEO RS EEICE T AFP B
Blo®wEL H 5.

HEIFERIcIT 5 AFP o4 RFIc > T, (1)F
FEOMEO BT AFP BEE, QUFERIC L 5 IFEER
D AFP EAOAREMENEZE 2 bh T 59, Zof,

teratoma cell 7>, undifferentiated
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24 B E %

Jiehs, TIBES T AFP Btk v o MG L 55,
IV RIA curve QEREICOWT
ZDF v MzEIiF S standard curve O _EPRiE, 320
mpg/ml ThH Y, BT 5 AFP B3 EHEC L 3

L 2-107 mpg/ml LRVEFICHFELTE Y, Fv b
O FBRO 320 mpg/ml 2z 2HL DR, FERMUERF

JENEEDL D BRI %2 10~100 fFlicBR L= b Dic>
WTHIET T, =@ standard curve N TCaiAHT I
EHHIES.

Z0X ) sEEEE {121 standard curve EEARL
ThIE, Z57»bHEAHTZEN’HFKSB. RIA ©
standard curve ODEMLIZ DV TR % I HENRE &
NTW30, 20—k LT logitlog Bz AL 72K
% IS 7- standard curve 12T A 7n Y OEFEMEN
Bohiz. Fig. 8) ok daFdickiid, Edd
ME e, boBEERINELDIEY, 8/RT
172K, 3~4mOEEFEFHCTLRCWERES.

i

RIA 2k v ifiiE AFP OHIEZ1T7m - 7.
AEZERNLEN - HFETH Y BEIE 1~ 2 mpg/
ml ThH5.

A
aff

X ik
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Summary

Radioimmunoassay of alpha fetoprotein

Mamoru NAKAMURA, Yoshikazu SAWAI and Mitsunobu ABE

Department of Radiology, School of Medicine, Tohoku University
(Director: Prof. F. Hoshino)

Alpha fetoprotein has been measured by a
radioimmunoassay method. The general procedure
is as follows. 0.5ml of buffer solution or 0.4 ml
of buffer solution and 0.1 ml of hoarse serum is
added to a tube, the former is for an unknown
sample, the latter for construction of standard
curve. Then a known amount of 0.1 ml of AFP
or a sample containing an unknown amount of
AFP is added. In next step, 0.1 ml of »[-AFP
and the first antibody are added. The mixture is
stirred well and incubated at 4°C for 24 hours.
After an incubation period, 0.1 ml of the second
antibody is added to the tube and incubated again
at 4°C for 24 hours. Incubation is stopped and
the first count is measured. The tube is centrifu-
gated for thirty minutes at 3,000 r.p.m.. The
supernant is decanted. The second count is me-
asured. For construction of a standard curve, Ist
count/2nd count is plotted for a known concent-

ration of standard alpha fetoprotein. The concent-

ration of standard alpha fetoprotein is 320, 160,
80, 40, 20, 10, 0 mpg/ml. The concentration of
alpha fetoprotein in an unknown sample is obtain-
ed from the observed binding of labelled alpha
fetoprotein in the sample by reference to the stan-
dard curve. It is possible to detect a level of 1-2
mpg/ml of alpha fetoprotein. Alpha fetoprotein
in human serum has been considered to be char-
acteristic of the fetal and early neonatal periods
and of certain types of malignant tumors. A
radioimmunoassay for the determination of alpha
fetoprotein is more sensitive than other methods
and demonstrates alpha-fetoprotein in serum of
patients with hepatitis and liver cirrhosis.

In six cases of hepatoma, AFP was demonstrated
in all. This commercially available radioimmuno-
assay kit for determination of alpha fetoprotein
(provided by ‘‘Dianabot Radioisotope Lab.””) is
excellent because of its high sensitivity and presise

quantiflcation.
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