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Evaluation of TBG Radioassay using Ligand Partitioning
Sandwich Method (Corning)

Wil EFF g R
AN O T I

Ve RBEA®  TH T
s

Masako AsaTsu, Kenji HosHI, Yasuhito SAsaki, Reiko CHIDA, Yohko ONODERA,
Noriaki SEKITA and Kazuhiko SOMEYA

The Third Department of Internal Medicine, St. Marianna University School of Medicine, Kawasaki

. FLC®Ic

H A u x4y 7 v 7Y o (Thyroxine Bind-
ing Globulin, TBG) %, #E%klh b a1, az-27" v 7
) > OWIICHHELS 5501 hky 60,000 op H
Tdh s, M TBG L, B & o 48
TE, LA, &)éfﬁd>3§ﬁil%2»'i-lli DAEBHL, HK
Pk TBG K4HE - B S moivTnd. Fie,
Bt O A 2 (Ta) £ bY I—FH
{u =2 (T (TKHHTBG LEAHLTNWDD
T, TBG O%@)Efirh4: Ta, e Ta flICE8E
2%

fek, it TBG (X 41 m ¥ v > fifie (TBG
capacity) & LU CIBEMICHIE ST v 72 2302,
19714E12 Levy 590 5 LA A L ) 7 v £ 4 (RIA)
P X NS EA SR, B, v
720 RIA i s =9, bsE T TBG
wH RIA % v M BERENTWSBURTH %
bivbividfior Corning > TBG 5 47 v +

* ) 7 s FERKEEENE
AP SSAES 19 |
heksRase At D SSAEB H L H
DURIES R IR s X A 422095 (8 213)
W) 7 o FERKEFEZNE
fir A HE A

1%y FEMHT AL/ DT, 2O
it & BRICRIC O W T T S
I. A S
Corning TBG RIA % o Mhicix, '1- %A n

¥ o v (1-Ta) e 12 pCi, Lliitie 400 #Ci/
pg, %4LEN 5 ZBICHERE G L7 dt TBG JiH]
Eieditk, TBG # 0, 10, 20, 40, 60 pg/ml 5 ek
v bR L O ERAEA G ER TV S, JIE
BT X v b OIREICHE - 72 (Fig D). BEHEREN £
F i A akriAd o TBG 134 CERICEET 5 il
TBG itk L+ 5. DT, L7 21-Tq
A L HE S LTz TBG I8 & UNEEif h o 2 i
772 v (BSA) LiEAT S, TBG oML
8, $UA-TBG #iHfh~o BL-Ta OFEAHZ,
BSA L O#EEICE S SN D HENREY T 5. 2D
S E B ERY v K4 v 3 (ligand partition-
ing sandwich assay) & IEA T 5. WEILE 25 p#l
O LHRFAKTIOFIHFIRL T HEHT
%. BL FONEIyr s 2RFEmkl, Bz
FH v b L%, BEEHEA-TBG-1BLI-Ts A
DS EER MES 5. EREMBIE 0~60 pg/ml 2
Ji£ > TBG 23t L (B—Bo/Bso—Bo) x 100(%) %#@E

7 Key words: TBG, Radloassay, T4/TBG
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Standard or Diluent patient sample 25 pl

TBG Immobilized Antibody 500pl
To="1  Tracer 100pl
Incubate
room temperature
10 min.
Centrituge

room temperature
10 min.  1400-1600g

Decant the supernatant

Count

Calculate the resulls
Adjusted cpm = obserbed cpm of Standard - mean of

cpm of 0 pg/ml Standard

Adjusted c¢pm Standard or Sample
Adjusted cpm 60 pg/ ml Standard

X 100 =B/ Bso “le

Fig. 1 Method of TBG RIA.

7wy M50 Xy FOFEHO DI —H D
IR 2 1T 72, & 72, KRBT T 5
TBG JE ORI & Mt L7z,

nm. 3 %

REt DX R L Licoid, IEH A 444 (9523,
121), HUARRBERETCHERE 74 #1] (149 RefA), FURIR
PRREAKRE 31 (63), MEAMEHIRIRR S, i 9, JIT
MEARL3, 7w —EHEMEELL, 5K TBG X
iE2, ARb189 4, 29 MATH L. Zofickk
BERORREHCHE L 7ok 2 oKL F B = o b
m—AREE T 6 124 A TH 5.

Iv. #% &

) BBk

a) MR

10 [l OPUFE TH; H AV BRAE AR O 45 %E TBG
IREE D E ] R & Fig. 2 1R¥. 4R
BEDEBREIT 1.7~3.3% Thote.

b) HBRtE

2HEORLELBED Y b e —LRE E TR E
HUSTERE TL4FRE L 7o R & Y Within Assay
Error & Between Assay Error # Rodbard? o}

18 %2 % (1981)

B/Be6o *h
100

90

80r N=10

701

601

50

aof

301

20+

e . I 1 1

0 70 20 30 40 50 60
TBG pg/ ml

Fig. 2 TBG standard curve, mean of 10 assays.
A vertical bar indicates m+1 S.D.

Table 1 Within- and between assay variance (N 14)

Mean 1 S.D. C.V. (%)
© Within 13.3 0.14 1.1
assay 23.5 0.25 1.1
‘Between 13.3 0.84 6.3
assay 23.5 1.36 5.8

HAT X D EE L8 & Table | (2754, Within
Assay Error (33#gi#)% 13.3 pg/ml TEEREK
(C.V.) 1.19,, 23.5 pg/ml < C.V. 1.1% T, Between
Assay Error {3 FHFh 6.39%, 5,8% Th-o7.

© FHIRARK

IR TAOMEAIR L 72 2 D s 5 P Ok fk
B, FRRUKT 12, 1/3, 14, 18 IZARL THIEL
7= (Fig. 3). WHE# T LICWIRHIICIZIET v filids
fFohc.

d) EIURGRER

2D R DD KK 1T, 7.5~45 pg/ml &
%t TBG %0z CHIE L 72 [RUNERIT, ¥ 86.4,
78.0% T& -7z (Table 2),
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8G
Ggg /Iml

50

301

20 °

Dilution

Fig. 3 Dilution test for 2 sera with different TBG
concentration.

Table 2 Recovery test

(1 TBG @ TBG o
added measured 2)-
mean { S.D. ) * 100
pg/ml pg/ml %
0 *4.140.2
Control 7.5 10.5+0.7 85.3
I 15 17.340.8 88.0
30 30.3+1.5 87.3
45 40.54+2.6 80.9
mean
86.4
0 *7.94+0.3
Control 7.5 12.8+0.9 65.3
11 15 20.4+0.7 83.3
30 31.1+1.2 77.3
45 43.14+2.3 78.2
mean

e) HITEFEE DR

CHEOFEREREL Yihic, thEhoVy
fitia Xz & > T7w v b LB E @D [T ERR
Response Error Relationship (RER) %, X # D %)
fid & sk 7z (Fig. 4). 25RO AIEICEWTRER ©
2JfiE 0.010~0.020 L & EERER ST L 7.

f) BEETER

2D 3 > b — LR B HAEE L7 fE R x
Fig. 5 {ZRd. BRI Z ORI ETOFEERLUE

BRCHEA TS, B INEfEO -2 + | R 25 2 e
Tor Lz, 4[R5 +2 B 2 ORI & K-
TR LT

2) ERERISA

I H R OB ARSI T % fih TBG s 4
Fig. 6 {2573, IEf #4418 51 TBG fi
1Z, 21.34+3.0 pg/ml/ (mean+1S.D.)Th-7=. ¥
234, OSEYIHIE 21.5-£3.4 pg/ml, 4ot 214 O Y-
T 21.142.6 pg/ml T, HFETFRD HIIL -
Jz.mean+2 S.D. #IEHHiH L5 &,15.3~27.3
pg/ml k75 % . FURIGHEEE UHERE T, TRMERITO
M DSEHfIE 15.1042.48 pg/ml L A7 (KA
oL (p<0.001), Jh#Et% 21 flo-Efiix 21.12
+3.29 pg/ml LEFFPHIC M LTz, HURIRBEEE
K TFRETE, RN 14 Flo-Hfiix 29.69+5.74
pg/ml LA & 2 R L(p<<0.001), {5344 1441
OEYIHIT 21.344-3.82 pg/ml LI RIS
L7z, e, 34.3~62.1 pg//ml (44.84+9.7pg/
m/) Lgaftiz s L, TBG Xy Tk 0 pg/ml &7
L7 7w — B Rt Lot 1291+
4.76 pgiml L XfE%E R L, HREZEB3HTIE 110~
32.5 pg/ml (20.6+6.9 pg/ml) LARAfA O wifil % T
EHonT iz Lz, BURIGEERE TS X
OMEFHET, TRYENT% Tl LIS iEp <, 7
HER L H PRI A L 72 (Fig. 7).

B FH ROV HIT 3313 % 4 Ta fiti (ng/ml)
% TBG fii (zg/ml) TR L 72fi T4/TBG % Fig. 8
1255 %. 4 TaZ Corning RIA % v & HlvW Tl
E LIz, IEHH O TdTBG (F, 4.4+0.8 (mean
+1S.D.) G mean+2S.D. O#iHix 2.8~6.0 TH
olc. P23 O 47407, L2140
YL 4.040.6 Th -7z FEBERTO FRIRERE
JUHESEIT 24 8.0 DL o> B (13.54 £4.84) %,
DR GBS A T A1 224 3.0 LA T o B { A (0.91
+0.53) R L7z, IR O FORIRBERE SCHEE X
4.5741.27, FPREEHEIR T (3 3.69+1.33 LIE
WRPRIZ A L7z, TBG 002 L < #4354 s ©
1, 3.060.81 L IER I/ Lz, —J5, TBG
PMEM AR LIz % 7 v — CREERE D 4.05+1.21 &
IEF PTG L, IFREE D 3.4241.18 LIEH
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®E

x
-
o

1SD. of duplicate counts
w

N

18 4 2 5 (1981)

slope=0.015
1., ¢ ”

3 4 5 6 7 8 9 101 12 13 14 15 16 17 18 19 20
mean counts of

duplicate tube x10°cpm

Fig. 4 An example of response error relationship

BG

pg/ ml
30r

201

0r

A

A

Wk

6

7

8

9

10 11 12 13 14

Assay No.

Fig. 5 Quality control chart for TBG.

10 20 30 40

1 e N 1 N

Mg/ ml
50

Male (23)

e o Mgy m g

Normal Control
Female (21)

R

before treatment(31)

ool b e

rthyroldism
Hyperthy after treatment(21)

[,

Hyperthyroidism with pregnancy(2 )

before treatment()

of cws o -

Hypothyroidism
L after treatment(14)

Hypothyroidism with pregnancy(1)

Subacute acute phase(3)

thyroidism

recovery phase(3

Pregnancy

(9)

TBG deficiency

(2)

Nephrotic syndrome (12)

e ope e . .

Liver cirrhosis (13)

Fig. 6 Serum TBG level in normal controls and various diseases.

Presented by Medical*Online



BAAT R Y~ R A 7 (Corning) (2 £ % TBG 5 V47 v + 1 O kit

253

( TB/EIo TEPRIZ o3 L 7z,
Mg Corning Free T4 ¥ v F & VW Till5E L 7= Free
T4 & To/TBG DR % Fig. 9 1Z7F. WiFfilic
M VR TERIRS (=0.930, p<0.001) A3 B
1 + Normal control aa
©Hyperthyroidism  s3
«Hypothyroidi >
T-Te /TBG| B Ngz?\ro{izoéy;;vome it
301 « Liver cirrhosis 13 ”
\ o Pregnancy ® °
\ 200 <
1 \ 18,04 © <
18.0p
201
° g ¢
14,0 <
8. < o 8°
h =0 5 oo
-mpL M ° °°
101 o
sof % @
G4
] iy g y=3.15x-0.74
’ ™ j:.;- n=138
ol &m r=0.930(P<0.001)
Before |After Before  |After aF:
treatment | treatment | treatment | treatment eor #
Hyper(hyroudlsm Hypo'hymldlsm = "0 =20 30 40 SO 80 70 80 8O
(11) (5) ’ : } ’ ' TOF-T.
(ng/dl)

Fig. 7 Serum TBG levels before and after treatment.

20

Fig. 9 Relationship between Free T4 and T4/TBG.

Tal TBG

80 10.0 12,0 14,0 18,0 18,0 200

Normal Male (23)

o olumifmdbe o

Control | Female (21)

N

before

Hyper- treatmend(31)

¢ ed e ® o 3es o « 8 e . e

thyroidismy after
treatmeni(21)]

thyroidism
Hyp‘:r"hyﬁm

ncy  (2)

Hypo-

thyroidism

before
treatment(15

after
reatment(14)

Hypothyroid
i

o
Pregnancy

ism
(1)

Subacute
thyroiditis

acute

(3)

recovery

phase

3)

Pregnancy

(9)

[ SR

Neplvotic syndrome (12)

eels o o

Liver  cimhoss  (13)

Fig. 8 T4/TBG in normal controls and various diseases.
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fo. IEHHE RO KK EH 0 Free T4 & To/TBG
OFIPIEEGE, FRENIERF 0.911, FURIREHE
JUHERE 0.914, HUIRIGBERE(R T AE 0.962, i 4w 0.922,
%S 0.928, + 7w —EHEMEHE 0.439 ThH - 7.

V. & &

REDLVBETHERINLTW S TBG JIEM* v
k21, Behringwerke Radiochemical Laboratory
(~EF R M) OB L F oyl PEG %
vy RIA-gnost TBG % v b & [EHEEE v 72
CIS-Cea (3 KV ) TBG radioimmunoassay ¥
v 23 5. 4R, biAvbhaMER L7z Corning
TBG % v b 3% ALYEH T 2112 FEk & iz
Pt TBG Hifk LKA L7 TBG L (sd 5 '#1-Ta
OWSEEWET 5 —MOY v F A v FHETHD
Je#2ix TBG & Ta OFSBRHEE A TS DT T
HBh, Ny 7y —HiCHhto BSA AT

= AL P OPNRPED Ta, T (3 12°1-Ta &
TBG OfERICEEr B LESHLVWEINTNDS

Fib <7z RIA % o 28 nFL D 2.5~3.0 1
MLEDA v 2=y a0 BT L0IIHL,
AP THION TRULDHET T % 2 & AR
ZHMh. ERFEHIONEENERTHIETH B Z
ELRTH D

JEREIRR G TR Lo X 910, IR 300K
(78.0, 86.4%) T » 7= Z & &R, iR
LENE, WIEHEE, WML bR R Ol
itz 2 e L F x5, BEEMBROMNE
i 0~60 pg/ml TH 5 h, THLLLEORED
LOFEMATHRLTHETES.

i TBG O IEF W-4fix Levy 631 3.4 mg/
100 m/, Gerschengorn ©%(% 1.48 mg/100 m/, Burr
583 1.12 mg/100 m/ L34 LTH Y, JE:ic
oy oENRHS. CISTBGRIA v &

Huni-bBEToOHE T 1.6240.25mg/100m/®),

17.8+5.8 pg/mlt®, 19.24-3.78 pg/m/D, 17.20 pg/
mi'?, 24.14+3.3 pg/mi'» X, RIA-gnost TBG
v NERWEERE T 22.843.3 pg/mitY, 25.6
+7.0 pg/mi'®, 22.2+4.5 pg/ml'®TiH - T, RIA-
gnost ¥ v FTix CIS % v b X Y e & 55

18 %2 5 (1981)

BHLA, FW—%y hEAWTLREHICEY S
WHOFENI LD HALE. Corning ¥ v k& vz
bbb OIEH AORE it 21.3+£3.0 pg/ml T
RIA-gnost ¥ v hZ X ZIEHHISIV. bitbil
DOPEFER TIHZIEH A THE,L R LD O D -
ey, IMEOLEEE R LoD 551
14,15).
bhvbITRIEH ORI RE TESE TIXTBG
fETAEICIKAEZ, BREICTE TR RIS
RL, MEEE LIRPRIERLT D e ric.
DFEFILTFA S, JR S, R 510, a1t
OWEL—H+ 5. —F, FRIRBERIKTETE
R L72s, BEREJUHEIE TIIER v LR
FEES 10, BRI RE U TIRIETH 5 2
BHER TETRERYLOBRELH Y —E O LK
LR TwiE . LaL, ToTBG HpsHURR
%%mﬁf,%%ﬁTﬁémﬁﬁt;<ﬂMLi
%z Lid Burr 58 oL G TS, K
(2, W7 ¥ TBG O% B 2 KETOHO ALK
IASREDTRE TH D Z L MRS TS, by
bUOF—2 42D LERL THEY, FFig,
Corning Free T4 ¥ v  THIE L 72 78 Ta O &
nHMEmﬁi<W%#é’&&%LhCmm@
Free T4 ¥ v MTOWTEHNTHESFT 525,
%m&%mum%%ﬁﬁatfw&mw/«éw
SO LE LD THH ).

mlfP TBG M TEfiti & 7: L, TBG KT
A 2R Lo SR OB I —3+ 5. Levy
S3IIFREZ T TBG 2MEf & 7+ L L T w
205, bbb OEFTIHEfAEZ R LIZL 0 ]
BT &S, EEERLIZG D2 416 Y i3
W T -T2, A 513t L AR ERTIF
BWENENWZ ERIEHLTWD. £ 71— ¥iEK
X TBG K& R~ B %0 -~ 7c.

VL. 8hYIc

Corning TBG * v F M EKMREL L THEAL
5Bz LwR L. AEICk B i TBG IEF
FiE 15~27 pg/ml Th -7z, HUIRIERERE T
TIREM %2, AR TR T2 " L, T4/TBG
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VLR Ta & X SHIBY U 72 1wl TBG REED
MEE TBG IZEB) 2 /- 3 HRAEIC IS 1T % HUIRIRBE
RERF OBMICFHICHEMTHL LEXHND.

A LD B L FE1200] AR F B E 8t ) &
I Lz

x W
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AEMEN, HBORE, Y PRIREE, T

BIUOERMETF v X2 UG 7 w7 ) U (TBG)XIA

SE(C BT %1 TBG oKy E#%. RADIOISO-

TOPES 28: 441-445, 1979

R gk, BRI, BEE#ERY © Radioimmunoassay

H:4C X S i thyroxine bindng globulin &1 o

BE. HVE > LR 27: 1293-1297, 1979

1) BEZFEL, EHF 5, Gk, fb o BRI X
% CIS-TBG radioimmunoassay kit ®#aat. & VvE
v L ERER 27: 921-926, 1979

12) {#KES, HHEWE, KNG, b 0 fij# Thyroxine

Binding Globulin (TBG) #IE D EEMIFZE. NEF

44: 281-285, 1979

&REL, AE fh AKEE VA6

7 vt (CIS) ic X 5 1ifus TBG EEDORIE, W

LK 13: 40114015, 1979
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