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Radioimmunoassay OFEITIZ & Y RAE v ORIFEEI TR ENIZ X D ITH X, HEHEBDOFFAEMRBL
SOICHBRRFMIERT 2 AV E VY ORBICIRED X Y\ assay BERShB L Stk =2
DR o leHifk% FH\ % immunoradiometric assay {3 radioimmunoassay X YV RREXFH T+E X< 3z &
PHBEL, ZOREECIRERIHEE > THETRELAVORB XS ITE o0k,

TR ETIRERSNVE v & LTI radioisotpe 23\ b 7223, radioisotope DE Y HLV-0bTFHb LY,
i _EORIED 5 3 nonisotopic kL E Vv ASHWSNS X 5127 - T %72, Nonisotopic i & LT
LI, B, BEFEA EASEV S REE Y, radioisotope |2 Hiik LT e LA E1F 7 nonisotopic immuno-

283

assay 2 fEyL S hiz.

HRIVE Y DOERROEYIEMIZIT L FILVE v & 22K receptor ~D &4 »F| <+ 5 radioreceptor assay |
receptor OFFEDLFNLENLHE Y LB TR,

T RBRENICEBAMEEE A AR, testosterone FEARER #5 LH (hCG) o in vitro ™ bioassay 13 fiff {&
T, ®VEVORRDIERATH B EMFMBERLER T2 IWFHETHS.

FL&®IC

A NVE B D0 TRASMBFEDOEZED
DTHY, RVIRT LI BEL OREFERE
FEhi-.

FVE  OLFHREECEYEEE EE L +
L EDFIEE X, REP+TLTRELLIELAY
D278 2o T2, 1959 4 Berson & Yalow (2 & b

52 33 M H AKEF SRS BHERFONET L RBLL LT
REZ ALV B B L.
¥ IR — AR
=i S4E12H 21
ARIEERE | HREAKEE KRR 6-11-1 (S 143)
FIRF BT B RBIABE s — R
HE oM E B

(%2 31: 283-288, 1994)

BA% & h 7= radioimmunoassay (RIA) oHEIC &
DANEVRIERRZ LD, AVEVORED
TELOWBMAOWELFREL L. RIAIC
fE, L<AwWbhB X I ICh oz RENRF I
immunoradiometric assay (IRMA), radioisotope
% F v 72 \» nonisotopic immunoassay % 3 7% i3
RIATH Y, RIAOJFE* X <HMFELTEL Z
EHLETHS.

Immunoassay X Y & V€ > DA Sk D 4 W% 1k
W2 WA VE v & 25K receptor ~ D FES & F)
F 4 % radioreceptor assay, fiij {& 75 in vitro ®
bioassay {52 >WT Y, HEVHIEEDOREHIC
WoTEENMToTE e MiEMTF Firt
> (human chorionic gonadotropin, hCG) # 1 .0»
S LTHERT 5.
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1 FLEVOUEE

L ferRlE s

2. AEWERRIEE
in vivo
in vitro

3. REEMEIESE
radioimmunoassay

immunoradiometricassay
non-isotopic immunoassay
enzyme immunoassay
fluorescence immunoassay
chemiluminescence immunoassay
4. ZHEERRBAEE

radioreceptor assay

L &HFHREE

hCG i3 4 F 5 39,000 THE o7z a-, f-=5D
subunit 225 72 3 FEEH TH B. hCG 3 #F &KL+
JVE  (luteinizing hormone: LH) & A {12 2 A,
7 & testosterone, YU EL 7 b RNV TE DU
ERIM LB RIERZ b o T 3.

HL S HWL R hCG D APEEREIEEX
73 FI2 hCG % # 5 LT HIZ {72 (HR
FRE), 7Y MIEOT RANECEEED & ]
ETD IR T =22 V¥ L EEEAE) in vive ©
assay TV, £&DhCC HHEEZLHEL L.

2. Radioimmunoassay

K1iz RIADFEZRT. sVvEVDORIA %
ToChleoTRERERLVEY, FLEVITHT
B R R HUE, FEBs Ty, RISHREREERR
Fney (F) LRicES LizEkisvEY (B)
DO, BoheT —Z DNEPLETHS.

hCG DEHEMIT IR IR 2 SR S h 7z hCG %3
AFRRETHSB. LLEL DENVE LV EEYH
B oL, ks EEREsBsz L
FLEE#E#ETH Y, BEREFEPEBTFIENES
PR TRER b o,

hCG o RS Pifkz fERT 288, KV 7=
— F Vi T » 11X hCG @ complete Freund
adjuvant, EREEE 2 BY, =< Yarv kL
72b DERROEHEANET»AICERT 2 LD
B hCG TREFLFEEES ZLATES. &

31% 3 % (1994)

A AAE v HERRAT VK ‘
2 — FAE VYRR AT ik B) + |
FNEV+EHELE Y (F)
b. FAE v HEBHE - AVE VBB IUEHE
ES2RES
B 1 Radioimmunoassay (a) & Immunoradiometric
assay (b) DR,

*T LACTOPEROXIDASE CHLORAMINE T
cpmx 104 cpm x 103
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B 2 Lactoperoxidase #:iz X V {E&! L7z 1%I-hCG o
PAGE |z X 3447

HFHCG L LT I EHENELLTHWLRS.
hCG @ 25[-fE3##13 # < 13 chloramine T & L 2»
oo hs, FBTEMEE R 11-hCG D ERA
Bl Lok, FRBALVEVERAES
a3 vFETH B Z L E2FIH LT lactoperoxidase
% % L7V, Lactoperoxidase %1z X v 1251-
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B 3 Lactoperoxidase g&iz XV {ES L 7= 125I-hCG #*
F\»% hCG o radioimmunoassay o # g,

hCG # {ERL L, 25I-hCG D AM2EHTENE, it
{0 M0RE, RIETEMEZ 04T L 7z, 1B1-hCG
% polyacrylamide gel electrophoresis T yk B 1%,

1 mm slice FOHBFELZTIET 2 L 20 L i
loDE—7 BHbhiz. 7236 R & chlo-
ramine T2 XV 3 v FEH L 72 125I-hCG 1
gel 2 BREED A < A L, 12I-hCG D v — 2
24 b hoiz. Lactoperoxidase iz & v {E
L 72 1BI-hCG DAY FREEZIHE T 2=
NME VR BEIC R ) TN B L IEREMR DCG 0
1089 L AMTEMEL HEREL TV B Z L AL NT
Holz. &5HIZhCGRIA oL LTHW:
BA BB E S h, FIETENED i
HERFL Tz (1 3).

PUR—PUERIGHK T, B & F O5REIC 3
ik ey (F) 2B BES ¥ 31213 dextran
coated charcoal Bk < v b h, HifkLFAL
THEFRANE v OLREIZ T 5 2 5K, polyethy-
lene glycol, FfZzts E B W H R 5 2 B/F 44y
CHMETE D, BAMLBELTLEDLHER
FwWT 3 Rz .

RIA o ZHE M i3 HLik LA L cEfis v e
v (B) Zfthhic, ALV EVREBEICETRS &
UHgRE 7Y, FHESLEVRE MR TRTLS
FIRAhER & 72 0, B & logit B+ % L EHARICER
TE5. 7T FUEEFHET SRICE logit-log
THix L CHESLL, computer HAF|H TE 50
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hCG ( NANOGRAM )
Bl 4 hCG o radioimmunoassay, radioreceptor assay
3 X Ot in vitro o bioassay @ £E#EHhfR.

121X SR ph R % fiv 5 four parameter logistic
curve fitting IE3HED SN B.

3. Radioreceptor assay

125-hCG RAEYHEE ERFFLTWED TS
v b EBAYIF E A5 hCG d receptor assay %
sz UTe. REHEMBRO 1 Fl2 T (F 4.

4. 1Invitro @ bioassay

hCG o in vitro @ bioassay Tiz 2 LY & F
2—7 it Ah, hCG % AL T incubation % _E
FhicHH & 7z testosterone % JIET 5. ¥R
L7z hCG D& Iz TEFL A B D testosterone
PEANEML, BiFsEEhRsEoh (X 4.
hCG kb v icRmo Rkt &Mz, EEIHhS
testosterone &> 5 Bkt D hCG Z HEETE .
Z » hCG o in vitro ¢ bioassay 11 & b ¥ T &K
BECHEE L BV, TS L7 hCG o 3 2 DJlIEEE
RIA, radioreceptor assay 33 X U\ in vitro ® bioas-
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B 5 Radioimmunoassay, radioreceptor assay 33 X O¢
in vitro o bioassay TifllE L7-4E# 1 i% » hCG
fE.

say 12 & Y iEE o fiE hCG #IE L2 (K 5). 3
SOHFEIZEVAELZEZSoB0 X <HHEL
TV, —HoRE CRAEMICEER A bh
Y

5. Immunoradiometric assay

Miles & Hales {3 RIA 23Sz & h T EHR
1968 £ iz 13 IRMA 0 F5 75 RIA X b FR3AMY 1 JREE
PERS Z L EHE LY. 1971 41213 Addison
L Hales itk y ZoHifkz H w5 twosite
IRMA 2812 & 19, 1975 40> Milstein & Kohler
DE) 7 v—F VHHREREORRBIC L Y KED
ARG RTELRY, IRMA RREICEE -
Twof. IRMA FiE#& L =ik ZRICAY

31 % 3 5 (1994)

Percent Binding (%)

0o 01 es 1 s 10 0 10
WG (ngtude)

B 6 hCG ¢ immunoradiometric assay MDFEHEHiFT.

nal antibody 21D 6 )

¥z053x+876
r=085

amniotic hCG  (monoclo

"
800 [ 1860 2,000 2500 L (gmi

amniotic hCG (pelyclonal antibody :SB 6)

B 7 Radioimmunoassay & immunoradiometric assay

Iz Y P LR+ o hCG fE.

BRI TL @D, FREIEL,
JREE 1 RIA 0 100 5L < EiRfic X < 2%, T
EHRE T RIA © 2~3 ffickk L, 3~4HFLIE<
BED,ERyF 4 v AICk REEER, ¥ 2
R E Mz 3 1EOREDOTHEREEDL X259,
hCG @ 6 D €/ 7 v —F NVHifkE ER L
hWCG ¥+ T ==y b RHET 5 HK GDD L
natural 7z hCG D # % F8i% ¥ 5 Hifk (21D6) D=
X% Vv 5 two site IRMA Z B L7225, [EiE
{k U7z 3D1 (2% hCG %7213 EL%& Mm% incu-
bation 78k L, 1251 (a7 21D6 ¥ Nz, &
% Iz incubation #% hCG & #& L 7= 12°1-21D6 @
HEEE® BIE L7z, hCG IRMA o EHEiHi3 R&
ELBIFTH -7 (K 6). ¥/kH D hCG % RIA
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9 hCG » immunofluorometric assay D E#Ehig &
RERIG.

L IRMA Z fiWTHIET 3 L &R &L < AHET
%25, IRMA % FiWTHIZE L7-fE» RIA 0 £y 2/3
D fi%# 57 L, RIA T natural 7z hCG L4t 4
OLRIELTWAREERZEL bR (B D).

6. Non-isotopic immunoassay

Iz radioisotope Df% b v iZ Eutt HFE R I O
acrydinium ester 12 & 3 {LZFH N % A v 5 im-
munofluorometric assay (IFMA) $ X U¢ immuno-
chemiluminometric assay ICMA) # &t L 7.
5o hCG & 7 7 v —F A #ifE 21D6 % isothio-
cyanabenzyl 33 L i1 Sephadex # f W T

+2% L Eutt iz oot — 7 2577 (X 8). 2
BHOEY— 7 3RKED Eutt ¢ v, F 1 EH
DE—7 2 21D6 LfEA Lic Eut TH Y, Eul
D BRI 15~20% iz 72 5. Eutt 3 21D6 %
FAWT hCG IFMA %17 o R DRZERIE L BRI
fg % R+ (K 9). LH, FSH, TSH 72 ¥ 0¥iEHR
LLREET, BREVPECREL DO TREF
Tholz.

Acrydinium ester 3 21D6 # Fj \» 5 hCG ©
ICMA L RER XK, FEMELED? - .

Radioisotope @ % v iz Eutt %5 acry-
dinium ester {L %R % v 5 IFMA X ICMA
i+ radioisotope & Wiz IBIER K TH Y,
e —EEBREITI LEAABMICAVSZ AT
5. RE, BEMELENLTWS DT enzyme
immunoassay # & TESHEDO— & O FE »HFF
TE 3.

EdHVYIC

Pl k& v E v OREEIC S W TEYERREE,
RIA, RRA, in vitro @ £ ¥FHIHIZE L, non-iso-
topic immunoassay (IFMA, ICMA) #, Zh b O
FED BRI > TRRTE L., F)VEVOD im-
munoassay ITJIEDREN 17X bz kick
D, ZORLCICERASWESFHTLIRASAT
. REXESbIRX( 3z LickY, EHED
» 5 X b i ERE S v >R paracrine, auto-
crine I ANVEVERIETEHLOICRBZ T
LIRSS,

HANEL O immunoassay BB R LS EREL
724 H, immunoassay D7 i & % D R %58
BE2LLbic, AALEVEHL ETLEYFH
EHNEERTHELERBERTREALARWV.
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Summary

Development of Hormone Assay Methods

Yukitaka MIYACHI

First Department of Internal Medicine, Toho University School of Medicine

Before the introduction of radicimmunoassay,
most hormones were measured by bioassay and/or
chemical methods. The sensitivity of these methods
was low, so large amounts of samples were needed
to perform hormone determinations.

In 1959, Berson and Yalow, first applied radio-
immunoassay to the measurement of insulin, after
which many protein hormones were determined
by this method. Subsequently, radioimmuno-
assays were developed for small peptide molecules
as well as for non-peptide hormones such as
thyroid hormones and steroid hormones.

Two site immunoradiometric assay in which
one antibody was immobilized and another
labeled with 1251 becomes popular, due to its high
sensitivity and the development of monoclonal
antibody production by the hybridoma technique.

Although radioimmunoassays immunoradio-
metric assays are sensitive and robust techniques,
there has been a growing interest for non-istotopic
alternatives since early 1980s.

Recently, non-isotopic immunoassay methods
utilizing chemiluminescence, fluorescence and
enzymes as labels are widely used.

Chemiluminescence immunoassays, fluorescence
immunoassays and enzymic immunoassays with
fluorometric detection have resulted in sensi-
tivities adequate to replace radioimmunoassays.

Since hormone immunoassays are all dependent
upon immunologic properties of hormones, the
simultaneous measurement of hormones by a
biologic method sometimes shows discrepancies
in the hormone concentrations.

Hormone assay methods employing biologically
specific receptors was introduced, but used not so
widely due to the unstability of hormone receptors.

In vitro bioassay, is easy to perform and has
high sensitivity and applicable for definite hor-
mones.

Isotopic and non-isotopic immunoassays are
simple and quite useful, but other methods such as
radioreceptor assay and bioassay-especially in
vitro bioassay are also recommendable to run
with radioimmunoassays.

Key words: Radioimmunoassay, Immunoradio-
metric assay, Non-isotopic immunoassay, Bioassay,
Radioreceptor assay.
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