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Radioimmunoassay (RIA) 133 Tiz—#{kL T
KD assay kit REL IV ERIL T2, &
assay kit IZIZBIEBRIEEAEE S, EREFR
EEERDFARIN TS,

L2 LERRIC assay kit Z{FH L T 2
fE>TH % L *? bound percent (B%) &
BAELHIY, (LT LLGEETEZENASL
RBEWILEL D202, KUWEBTBOBOTR
EMzhEzohhnwItbdbd, TORTDLRD
hamlshTwes 74578y b R FEFTOK
Ehnrer HGH) QIEA* v b eHF—FVFT
A Y b — ZHRIERT O R A V€ v (HTSH)
WEAx v P ERCTHERMLEICE 2 BHETH
FOME L —HAECBIT 3 S—HAB I UE
Yk BOMEICSERFT Lo THET %,

RE AE

RIA oE#lEEEs B A NOEEFEHT
5% Lt MFELIA @ bovine serum albumine
(BSA) ¥ & Hv5R L HRKRE Liz, HGH B

Ut HTSH WEM* v b EABAH i<
HGH 1% 0.5% BSA buffer %, HTSH i3 1%

*ORERNERAYE AR
HE 7 [EfaE 5 e
ZfF 485 B
BIRIEER e « mER LRI ] E U R oy
BHE (F 602)
R ERKT EoAE
&5 M =

=2 B A &H >
b - S N - D

BSA buffer #f\v 7z, b MIEIX 7~V LIE
e MW (NHS), Skeehan fERHE T T EABAE
REEEFR L-AEME (PPS), dextran-coated
charcoal ¥ (20 % charcoal * 2 % dextran %4
teAAKER) # NHS 1258z 30 45 MHES
8000 r.p.m. T 30 /&L LT, NHS oA
Mo HGH X0 HTSH 70 % Dl E&BREL
7zI¥E (DCC MEMBE)D 2 vz, T DMHEIC
Yo T albumine 23 10~20 HREEREZ S iz
DTH, kb albumine Zinx T EABREZMIEL
7o 723, DCC MEIMFE 0HaE NHS IcFED
DCC ¥xmx Tvwsk®, IMEREL LT NHS
E721% PPS LFfkicT 279 DCC AEImEE D
E% NHS %7213 PPS 0EDOEEEZINZ T,
HGH ¥ ix* » - & @ 0.5% BSA
buffer 0.5 ml (diluent) iz #I-HGH, HGH % —¥i
&, H_PiE% 0.1ml B X ovEkE HGH (Wil-
helmi HGH) # 0.5 % BSA TEEFHR LK O
0.1ml #fnx7=b o GPERE) ZHEELL,
0.5% BSA buffer 0.5ml ®» b Vi 0.5%
BSA buffer 0.4ml & PPS 0.1ml 2{EfL7d
D, %7 PPS # DCC ME LM 0.2ml %
0.5% BSA buffer 0.3ml izfnz7zb DL 2/EY
WG Lo
KTz k3 B oMGEROBE 2% %
ewl, ZOMHERCRETHAOROKEL
BB, MEEEERR, IMF 0.1ml O
», M 0.3ml DD, D3 2DFHEE2K,
+Thbb 0.5% BSA buffer ¥ 0.6ml 3, D,
NHS %71% PPS 0.1ml %73 DCC B
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0.2ml & 0.5% BSA buffer 0.5ml F721% 0.4
ml ®% ®, NHS % 7% PPS 0.3ml %7213 DCC
MIEMEE 0.6ml & 0.5% BSA buffer 0.3 ml ®
LbOTREIMBEFRPOLTOBB OEE &
NHS, PPS % k0t DCC LB s THRE Lizo 7n
BTFRTORICBWT BLHGH 1% 0.1ml i
Zlco B—PilkLE_HEORIZE P 0. 1ml
GiEOETE) W THE 0.1ml £72120.2
ml D% %, E7B—HiE 0.2ml FHifk 0.1
ml £71F 0.2ml LD, D42DEKDE I
FHETLOPTBY~DEE T,

HTSH oZE#hiRii* v bdd 1% BSA buf-
fer 0.5ml OH % diluent ¢ LTHWELOD,
NHS #7-1% PPS 0.1ml & 1% BSA buffer 0. 4
ml Zix7zb®, DCC MEMmE 0.2ml & 1%
BSA buffer 0.3ml Zinx72% ® % diluent & L
THWIEbD LD 4 >ORHEMBEZ /E D BE L
720

R THRIEOEE 22 572, NHS 0.1ml
TN % o B ER R T, RALEO NHS &Ik
Bk L7 NHS (56°C, 30 2L E) 0.1ml o
R 2 1E ) HBREY Lo

KT HTSH » RIA icRIETMER XU
FOFEER Lic, MBI X 2BBIETIERO
MEmr B al-wic, HGH © RIA 084 LR
I #Ahm b @, NHS, PPS, # 0.1ml At
72854 (DCC MEIMmFE Tk 0.2ml), 0.3ml A
hi-4 (DCC MHEIMFE TIX 0.6 ml) %fEY,
hFh 1% BSA buffer #4 diluent £2%0.6
ml 275 X Yz (DCC MEMmMEE 0.6 ml
DA DH buffer 0.3ml ZINz7z)e TOHBEE
—PiEB L OE W% 0.1ml L 0.2ml w3
WAEAEZTHRML, MEDPBB%~DEEL,
HEBEDOBBICRIETHEIC OV TR Lice K
VWTHE—Hifk 0.1ml & 0.2ml ®FRic->& HTSH
DEERIE R Lo

K&

1) HGH o4,
HGH ol ez vwT BSA 0k o

10% 5% (1973)

LD L, PPS 0.1ml (DCC MEifE 0.2ml)
ELbDLEHET 5L, PPS 2 &R 1T
PPS #& Eh@iEfflic LR TB%™MEL 2 Y,

B%#=MHE T 5RF» PPS FicfFEL TS
LRTRBER (K1), %7 DCC Hiz > T
b BIHAFRIERICBRESA BRI ERb A

“Dfze

Human GH
By, |
T
!
S0p ——— 05% BSA

e PPS treated by DCC
401

PPS

30

20

10

20 40 60 80
mug

1 HGH ofifghi
0.5% BSA: 0.5% BSA buffer 0.5ml,PPS
treated by DCC: DCC PR L 7= FEAHEERE
SERFEIME 0.2ml I buffer 0.3ml Nz 72H Do
PPS: PPS 0.1ml iz buffer 0.4ml #fnx =% D,
HESRITSEHEIE 2 S L 2 OEEE R T,
MmiEDE L FikOE L ORFRE K 2127w L,
X o FRPIEICTHORY © bk LB bk x
iz assay 2BV C, IMEEAHEMT 5 & HGH
PB%HRTHT 58, ZoHa, HGH 2&A T
CWHEVIEEZACTWBDT, ZOB%O TR
MmiEFOMerO|MFIETFICL D20 L FEx b
Do
KicHitEoRIZBLTiZ, *v bclRshi
w—Hik, HoHEOEE XYL Bk 25
{Lizbo (M2od), H—Hkz £ Lkd
D (K20F) T2vThRE Lk, H_HiKkzs
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{F5LmiE 0.1ml (BT 3B%OMETIIMZ
LR B, M 0.3ml KBTI ERIZB%IX
BT+2%, RicE—HAEORPE _fikick L%
(3L kT 25 _HBEERTET 3
DT, EMNECBBIXMETT2LE2LNZ, Z
DL O EBETLMEIC L 2 B%IHIRIEN B
bhlze

HGH

i

30r
B

20r

10 k{\\{

PPS 001 03 001 03 001 03

05.BSAbuff, 0505 03 Q805 03 0805 03
1st Ab o1 005, \ 01, 01,4 Q
2ndAb 01 01 (#) gZ°) gog®) 3xe)
- 2
FAbEa V1 12 Z

2 PPS #Mm{E0 »&a, IMIERO0.1ml £k
0.3ml DbDEEY, F—HEBIVE=
FGBR2E 2T, RIA 21327 OB% %m
o BETEHE2 5 L 20VEERZTT,
Ab: Antibody

2) HTSH 04,

HTSH o fEick T mE & &t
gz, 1% BSA buffer @& o e IC
HRTEWB%ERL, DCC MEmys, PPS,
NHS DlEizB%3E< 725 (X 3), NHS & PPS
n#*x TSH OGFRICX 22 LHEESH 3,
PPS ¢ DCC ozEiZiFE+Hof#HE T2 DCC
METEPBESh L LEESH 5,

SRALE D NHS & 56°C 30 45 3E@ML L7z NHS
% 1% BSA buffer izhnx 72 2 D DEEEMIR %

4128 Lo WHOMBRITZERZFEDDOHE
HEBHOIERT L LTEHV TRV Z &b
2B

HTSH Standard curve
using four different diluents

50
—— 1°%BSA buffer 05ml
== NHS 0.1ml + Buffer 0.4ml
—e- PPS 01ml + Buffer0.4ml

4} -o- DCC 0.2ml + Buffer 0.3ml

30+

B
20t
10}
0

2 5 10 20 50 100 20 500
HTSH Standard (ulU/mt )
3 HTSH o#i#ghiR, 1% BSA buffer D&
% diluent & L THW/=4 o, NHS, PPS
B XU DCC /e NHS #miE& &L T 0.1
ml fnz 72 o oERERE 2R T,

HTSH Standard curve
Effect of heat treatment 56C, 30min

40F —e— NHS 0.1ml+ Buffer 0.4ml
==0-= NHS 0.iml treated by heat
+ Buffer 0.4ml

30f

20F

2l 5 10 20 50 160 260 560

HTSH Standard (1 1U/ml)
4 NHS # 56°C 30 4y OBULE L 72354 L R
iz HTSH @ RIA Richnz TH 7o

HephiR, MR FRE L 2 0EFEE TS
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Effect of Antibody Quantity on B®%

Antibody

o &y Ly #_# 1st 2nd

sof TR P T Ny o002 o

‘\‘* \t% Y <02 02

40 ] - o—o-01 QO
—01 Q2

]!
Serum 00 03 001 03 002 06
NHS PPS bce

1%, BSA Buffer0605 03 0605 03 0604 O3

5 NHS, PPS X U8 DCC 4 NHS (DCC)
EROZLLIMEO A, MmEE 0.1ml
F 721t 0.3ml o4 (DCC W NHS 11
fERELi5) #{EY, HTSH o RIA 4T
D, HHihB X UE-HikENA LT
TELBAMAE LT, HERIEAE 2 S &
ZDOVEE T,

HTSH Standard curve
using different amounts of 1st antibody

st 2nd
—— 0.1 0.1
50t
—— 0.2 0.1
40
30
20
10
o]

2 5 10 20 50 100 200 560
HTSH Standard (MIU/ml)

6 HE—fifk 0.1ml Mzx7HEL, 0.2ml »
Hifrk o HTSH 2k} 5 RIA 0
EIRT MHTRAE 2 R L T OEH 2R,

10% 5% (1973)

MEDE L PEORE L @ BiR 2w T NHS,
PPS 8 XUt DCC MAEIMFE iz > THE Lz (K
5) MBFEDPZVRIZHART ME* BNl %o
B% i THROBEA R+, H—Hkexy ME
ARED 2% (0.2ml) MX7RTIEIMFE 0.1ml
(DCC #LE Mg <1k 0.2ml) 1281} 2 B% D Fik
RSN TE R, L L 0.3ml (DCC
WEMFETIX 0.6ml) TRERIRTORTBYBIET
MEL7co M—% v b 0Pk, HHtkzHwv
TH—¥iAkE® 0.1ml 721X 0.2ml &L, #
“HE AR Lo EEERRE R 6 2R Lz, B
—Hifk 0.1ml (¥ v MEFE) IKH~T 0.2ml
LI TR OB %N K THOn, KRE
ICIEE I 227,

£ £

kB 2FIB+ % peptide hormone ® RIA
TREBSNVEY LE—BIVHEHGoMER A
LURICERZOWER BT AERLRFLED
Tv b, PiEIZB L TRIEMOBEEL RIA T
Eb2LbRETHD, —MITHEBBERE L
B%BSE A, EEEMEOEMRD 20T, W
ICHARREME & B%I3EAS, B o
RPBL R YV REZ EAT 3, WX ICESREE
MR THBLENT VB, ZOENPMBEFRICE
EhEBHIMHETFLHBLENTRY, Z0HE
FLACIHGRBE CL>THax L BELRIT S
LHEESN S, BT e MEDORFRE, I
HARM LR TEBRICEER DY, ZOMmEic
X % non-specific inhibition *\vvbh 3 B £
DCC MEMPETHAD bhic, XHEINZIZZ D
non-specific inhibition I3 —FIK L ¥ H E - KG
CBET5bDTHEL I MELH B, i
#ifEA Z » inhibition 1ZB§5F 3 L HE SR T
0%, FIROZ L FMEEIFBLELTY &%
RBOBIDlc, ThERLTHEIikoEZ LY
DBENICANZ EZDOX ) MR RIS v
VORERDHY, ok luEH O 7-glo-
bulin LB L PHOLERKIGICLE B DL b#E
ZHNTW39, LarLELEY b (HGH 0—
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Hitk) v ¥ HTSH 0% —¥Hifk) » 7-globulin
T AEAE Y X IfEoe B Aicike b T-glo-
bulin X iZEELEIAERIBED SN EZVOT,
LEXKIGR 2T HEMT, Z0k58B%H
HRT L 722 LIFHEE LA T2 v,

bhbho HGH * » b v ERIZE VT
2, BRI LRI VBY%D ThREDH S
BECZLIITRETH S, MEBENRHL S L
B% 3Tt 2, L LE—HERZHELLER
BEB%OTHE*RBEZ2HREIBDL A 2D
720

LU HTSH % v b ZHvic ERRicB T,
HPkErHET 5 L MEIC X 3 BBoWMH &8
X232 LEADEMN, Thik HTSH o#—i
HEOHMATLD FBALTHENILERLTVED
TRAEVLLMHEESH 5, RELLITHE—PUE
DOHERFTTHEXHE _EEL S L TH mF
X 2BBDOTREEE X 52k BELVE
BRI T i Pt O J 1 1% BERE AR ERK
Lz T, FmEic X 2BuHsR
SHAL ORI THD LEZ BN D, 28, HTSH
DPEDOHHIZBIL TIRA*y hTRERAEBHDL
EZxzbh, M3~X6DKEIL197343 8 I
Al7eXxy McX2bDT, 197345 BiclEA L
7Z¥y PTIREROZ L & H—HAEOEHMEZE
bIFREHEI L T,

UEES 2 IcmEFRCBBE2IHEHT 2 BT2 5
3L E, RIA OB& BRI & FEo HFS
(Hormone Free Serum) % fvCHE¥ELE 25
ARET, BRNBEZZEM I & &2k It
DOB%MHIERFIZL YV B%METL, HESHLS
FVEVOEREOEL Y EEICHES 5 TTHE
MR D B, FlEuEiRo diluent & LT BSA
DEAEHATw30, Zhzhvs L kimngs

DPEFRNEVEEIBVCEICHZDOT, ThHIE
ErAEEIRE LN EWETO 12 b HEESHh
%, P E—#Hifkgick 3 RIA ¥EicB53 3#R
FROVWTHRENBNEHEE 2RI,

w o=

ZHiAYE: RIA cRiF 5 diluent r¥Hifho [ME
T2 EHR U, S T3 HGH % HTSH-
RIA * v hiZ BSA #% diluent J L CREE¥Efii
EHiCXOEER T3, Bk LTmE2
Ava8aMmE+H o bound %HFHIRFIZ & Y,
EETZANVEVELED® bound %0ET % &
7eto ZORDPEDOEEZCAVALEEZTHD
LR OENRES T3 2 L3 b ok, HIHE
EHET 5 LBBOTRHEIT 528, ZOHEE
—VGENBEETHEZLARETHI LV I
WMEB, EWR* v b RIA Tix, EE#Ei
SRIER Rz HFS ZimERAR L AEMZ 52 L
NIEMERANVEVBE2MBZETUETHI E H2
Y T8

X
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Summary

Non-specific inhibition of serum for bound percent in

double antibody radioimmunoassay

Manabu YOSHIMURA, Yukio OCHI, Takashi HACHIYA, Katsuhiko SHIOMI,
Tadayoshi MIYAZAKI and Kunio OKAMOTO

2 nd Department of Internal Medicine, Kyoto Prefectural University
of Medicine, and Radioisotope Laboratory

By the development of radioimmunoassay (RIA)
procedure, the assay procedure is established for
clinical uses, and commercial Kitts for HGH and
HTSH RIA (double antibody method) have been
supplied from Dainabot RI laboratory and Dai-
ichi RI laboratory. Even following the instruc-
tions manual precisely, it is very hard to get
the exact values of each hormones, because the
standard curve of each hormones were constructed
using BSA (bovine serum albumin) buffer solu-
tion instead of diluent consisting of hormone
free serum.

In the present study, the effect of various hu-
man serum on the standard curve of HGH and
HTSH RIA was analysed using pooled human
serum as normal human serum (NHS), serum
from the patient of panhypopituitarism (PPS)
and the serum removed its hormone by dextran-
coated charcoal (DCC) solution (20 % charcoal
and 2% dextran in saline). In figuring the
standard curve of HGH and HTSH RIA, the
"bound percent (B%) of the standard curve using
0.5 % BSA buffer solution (for HGH) or 1%
BSA buffer solution (for HTSH) was higher
than the B% of assay system containing with
PPS, PPS treated with DCC, NHS and NHS
treated with DCC. The above finding indicated
that some factor to inhibit B% mnonspecifically
existed in serum, that the inhibiting factor of
BY% could not removed by DCC, and that the

hormone free serum (HFS) is necessary for figur-
ing the standard curve of RIA.

In analysing the factor to inhibit B% in serum,
the standard curves of HTSH with NHS or with
NHS removed the complement by heat treatment
with 56°C for 30 min was figured identically and
it was found that complement did not act on
inhibiting factor for B%. Regarding the amount
of first antibody (antiserum for HGH or HTSH)
and of second antibody (anti-rabbit 7-globulin
goat serum), different amounts of antibody, such
as first antibody rich or second antibody rich,
were given the three different assay system of
serum free system, serum 0.1 ml and serum 0.3
ml using NHS, PPS and NHS treated with DCC.
In this study it was found that B% in system
containing serum was lower than that without
serum. The BY% in serum 0.3ml was much
lower than that in serum 0.lml. By appling
larger amount of 2nd antibody than the amount
of instruction manual, it is possible to prohibit
the decrease of B% inducing by serum 0.1 ml.
However it is impossible to prohibit the decrease
of B% in serum 0.3ml. On the contrary, the
amount of 1st antibody is also important to
prohibit the decrease of B% in serum and both
antibodies in optimal amounts are necessary to
get the better result. From these results, it is
very important to use hormone free serum as
diluent for double antibody RIA.
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