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IMMO PHASE Free T, RIA % y }Z I % fu7 free T, O #5E
Measurement of Free Thyroxine in Serum with IMMO PHASE Free T4 RIA Kit
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I #

fiLiEdr o> thyroxine (T1) O K4y E Ta FEEE
HEFAELTHY, EREKRIED Ta (free Ta) 13
BT, 0.1%UTELEhTwaLD, LiL, free
DEIL 75 57z Ta FRBFOEN? S AT, AFEHIED
RErbobitExbh, 72 TaxERICHANV
EFEVELTOERZRET S Ts OpiEHE & b
FZEXHLRTWB39, MiER Ts (total Ta) FREIL
Ts $£8EH, 4z thyroxine binding globulin
(TBG) DBEDEIC X » THEBSh 5D L,
freeTa TRZDI I EIERL, Lied->TH
RIREREDORIBZ 12 ElcB W TR L EM2fEE
2B EEZILRTWSY, —7F, [fjE free T4
EoRIECEIh £ Tlc EEBEE?, RIVE
WBED, FVIBEESY L ERfTbhTW3A, F
ErEMETHY, —EcEBokEELET 52
LR 2, BEOBKRRESERE LTHYD
NBITIEE> TV, §EF 413 Corning H1,
IMMO PHASE free T4 radioimmunoassay (RIA)
Xy beRATIHRESEB0T, ZTOEENY
CIZERRAIRRET 21T 5 Lt BEREE L LT

T

* FAERFEARE 2 R
=Zft 5546 A3 H
BHEZA (SS9 A3 H
RIREERSE IR THERRET 1-1 (B 930)
FACKZFEAIE 2 NFE
HHE & &

HREZ>WT LR L.

O AERRE

Free Ts BEEOKEZ, # T4 MELEARK
A Ta LRSETIC, freeTa LOARKIEL T
Ts- FIEEAERZERL, BT 2EFELZFIHAL
TW3. LHL, TORIENRETT I3 +R
fzEL, Fofic free Ts BNRIERZRN» LD
T35,

(BHFES T = (free To)+CRAZFIEH)
DEFENRAE~BEI L T, I free Ta AHFEEL T
RS UABFELEI T B0, 2RI free T %
LOHMT T LIERAIEETH D, Ltk - T,

k) +(free Ta)— (Ta « FEHEEE)

D ISFRITB T 2 FIHIRE A free T D HI R E
ICHBIT 22 L1005, AFy P TIRERRTZ
DG EILS &, BRI E &/NRICIZ
BEMTHE free T BEZHEIEL TWA.

L. 8l & Fi&

A. xxvy FORE

1) i Ta fifk

P Ts REMMISIE © 7 7 A KT (EE L
17wy, WEREM300mY) CERKESH,
0.19, @ bovine serum albumin (BSA) ¥ X Uf

Key words: Free thyroxine, Radioimmunoassay
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0.029% ¢ sodium azide # ‘& 0.03 M phosphate-
0.15 M NaCl buffer, pH 7.4 it @B S TW 5.

2) free Ta 3 X U total T JE A 1251 3% Ta

3% free Ta 3 X O total T4 JUE @ 72, 121-
Tsa (4 pCi LAF) #30.1% o BSA # &t 6ml/ 0
phosphate-NaCl buffer |Z A S hi-1%, HEEL
BEhTnwa, £z, free T4 o 18Ty i3k
£ 1) (0.029% amaranth) 23, total T4 f§ D 1251-Ty
2 iig&E gusl (0.01% brilliant blue+0.019, tart-
razine) 23, SREORRICERZ X O ICMATH 5.
& 5z total Ts f 1251-T4 T 1% 46.2 g/l @ thime-
rosal 25 Ta #HEEA~D Ta OFEEEEEST 572
DM TH 5. FHEBICZZAZR 6mIOF
REKREMZ TEMBT 5.

3) Free T4 fZHEMMF

MG & LT free Tq JEEEAS 0.3, 1.0, 2.0,
4.0 X 106.0ng/l00m/ L7z 5 X o iIcFAlE Tz
t MUFESEEERESATBY, ZOBOEOD
total Tq BB 1% 1.5, 4.3, 7.4, 18.0 1 X U~ 21.2pug/
100m/ TH 5. ERAMICZZAZAIMI O FHE
BKE Mz CHEET 5.

4) v buv—E

Total T4 38 X U free Tq JBENEE& D 2 FEEH D
v be—VIEP BRI ATV 2. ERK
ik EhZTh 3ml OBEFKE M THERT 5.

B. X%y FORIEARE

Xy MIRENIZFERIC LR T, RDLHD
121775 - 7z (Fig. 1).

1) FEME = be—miE BEMLED
BOROD 25pl ZRBRECMZ 5.

2) 13BL-T4 DM

) Av)—ZHRRE (free T4 /) B XU A
v ) — X total count IRBREDRBOBDIT, FK
B0 11Ty JEHEE 100 pl Fo0M%, 2~3 BRI
#13.

ii) By U — XHRBRE (total T4 ) BLU'B
v Y — X total count RBREOBOBDIC, &
0 BLTs ik x 1000 Fomz, 2~3 B
#¥3s.

3) 204yf=iE T incubate 4 % (first incub-

18435 (1981)

Tube A series (Free T.,) Tube B series (Total T,)

Pipet 25kl of standard,
control and sample control and sample

! !

Add 100l of '*°IT, Add 100«1 of '*°IT,
(red tracer) (green tracer)

' !

Incubation at room temperature for 20min.

Pipet 254l of standard,

(First Incubation)

! !
[Add 800! of antibody ]
! '

Incubation at room temperature for 30min.

(Second Incubation)

! !

[Aspiration ]

! !

[aunt cpmA [Count cpmB I

L+ | total count A (TCA) lTotal count B (TCB) !

| !
Calculation J

Fig. 1 Assay procedure.

ation).

4) 3 Ta FiiEREREE 800u! ¥, HRARE
iz, 2~3FHEERT 2.

5) 30 4y[E=E iR T incubate 4% (second incu-
bation).

6) 1,400~1,600xg < 10 4yf5E0r L7214, 30
SrUNIC EEERSIBRET 5.

7 ERBREOKFE v e—vrFL—¥
avhy v —TRET 5.

8) B Y —RXnE#ME SE S iz cpm B/
total count B (TCB) % X V #ZE#EfREERIL,
v be— iR X UCBEEMED total Ts fEZ
K 5.

9) ATV —XDEEEMBF» LE O 7 cpm
Altotal count A (TCA) % iz, B¥ V) —X» bk
bhi- total Ta fEZ F U725, (cpm A/TCA)X T4
Ly free Ta SHElHE ML, =v br—i
BB LUBREMED free T4 fEx KD 5.

C. EHBHEEIC L B % free Ty, M1jfF total Ta
iz % free T4 % U 7= absolute free T4 (AF Ta)
DRIERZPERDFEI-1D 2 L 7ehi - TIT - 7.
ME total Ts fHITAEIC XV E SN total Ta fE
iz, FA4+Hy PR RIA %o FTHIE L
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IMMO PHASE Free T4 RIA %y bz X 51 free Ta DRIE 363

7=. IfijE TBG BE E~F 2 PEfURIA X » + T
WE Lz, F7z, RBREOPEECH Ta Hifks =
—F 4 TERATWS bR/ — ik Gamma
Coat free T4 RIA % v F ORIEE, Fv MIRE
NTWBHEIC LN - T T o7, HERTRT
duplicate TES 7z,

Iv. x¢ ®

HILREFE AR OABES X USIREEOP T,
FIRIR$SAETE % % (Euthyroid) 39 {7, HURARBERE
{&T#E (Hypothyroid) 1045, HURARBERETIELE
(Hyperthyroid) 2945, TBG ¥V % (Low TBG) 9431,
Ao mEatEF R (Subacute thyroiditis) 10
3 L OER AR ZZ P OEF L (Pregnant) 7
], $EgRH O FURERE%AETCHESE (Pregnant hyper-
thyroid) 7 | Z x5 & L.

V. # X

A, ERRRORRES

1) incubation (BEFENDRE

Incubation B DIEAERRIC I X IETRE LR
T s-oic, %1 B XU 2 incubation DIREE
% 4°C, 20°C (&% vy bD#ER) XV 37°CicL
7-WE o total Ta 35 X O free Ta DEEAERHR % (ERL
L7-. total T4 OfE#R#ER (Fig. 2) iz >2WTHD
&, 4°C Tix cpm B/TCB % AMEWEI A L &
A7z, 20°C 3 X U037°C TR IBERBRD BIF
BN ES Rz, 7z, free Ta DEAEHKR (Fig.
) iconTHBE, 20°C TRREBHFZHRVED
723, (cpm A/TCA)X T4 DfEIX 37°C T EW
A, 4°C TIRIBEWEmA A & » 5hiz. total
Te BX W free Ta 20 2 FEH (DB X UQ)
Day re—EIcONWT, EEROZIERETH
ELBED[EE Table1 jz;7F25, 2> hr—
NI EDD free Ta fE A% 4°C 33 kU8 37°C T4 4y
EEZRL Tz,

2) incubation EF[E] D RE

Free Ta BENREF O MFEICc 2T, Flin-
cubation B:f] (&x v kDR TIZ2045R]) %10
45T, 204313 X ON3043Ric L7<RE o free Ta fH

cpmB
TCB
%

80

40

20

1.5 5.0 10.0 20.0

T. (xg/100mi)

Fig. 2 Effect of incubation temperature on total T4
standard curve.

(cpmA) xT, ©O—0O 31C
TCA X—X 20T
40} ©—@ 4T

3.0

2.0

1.0

2.0 4.0 6.0

Free T, (ng/100ml)

Fig. 3 Effect of incubation temperature on free Tq
standard curve.

%5 U7z (Fig. 4). Free Ta fHi 20 4y T44
BEZ R LR, 104585 X U305 0O free
TiELIZ LA YER L -7, FRRICE 2incub-
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Table 1 Total and free T4 values obtained at different
temperature.

Total Ts (¢#g/100 m/) Free T4 (ng/100 m/)

@ @ @ @
Expected
values 4.24+0.6 6.3+0.6 0.86+0.1 1.940.2
37°C 4.2 6.1 1.1 1.8
20°C 4.0 6.5 0.9 2.0
4°C 44 6.2 1.0 2.1
ng/160ml
3.0
w
¥, X X
T i /\.
o 2.0 = X X
o
=
2
< 1.0}
|
L
0 1 1 1

10 20 30

First Incubation Time (min.)

Fig. 4 Influence of first incubation time.

ation R[] (B ¥ v b+ OFERTIL3043[) % 15550,
3043113 X U454y L72E D free Ta fEZ HIE
L7z (Fig. 5). Free Ta fHiX15431, 3043, 45
SELREMERDIZ LN ST, bkl bil
MOERBARE D BTz,

3) XK (Fig. 6)

Ax v FOH Ta ko Rikic oW THR 3
7oz, FEHEEEMED Ts 38 X U reverse Ts (rTs)
¥ ZFhZh 10, 100, 1,000 35 X Ut 10,000 £g/100
ml FoMx, ThboD PITiofERRLET
LRI DWW TR L7z, Ta 2% 0 £g/100 m/
@ bound % 100% L L7354 D 50% HnElE 2 2
5L, Ts BXWY 1Ts LORIFERITFNZEh
8.8% BLU52% Th o7z

1835 (1981)

ng/100ml
3.0
c"g X X
g J0f — %
o
o
=
=
S 1.0 F
<
-
L
0 1 1 L
15 30 45

Second Incubation Time (min.)

Fig. 5 Influence of second incubation time.

1 10 100 1000 10000
Dose added (ug/100mi)

Fig. 6 Cross reaction of Ts and rTs with anti-Ty
antibody.

4) HWESIUVERM

i) intraassay variation (Table 2)

Free T4 JBENKME, EFHER IOEMHED 3 M
Bz oWTHRI L7z, Free Ta [HICEEBZRLT
{ % total T4 fH, cpm A/TCAY, BIUVTZhbh
53k bz free Ta fE % [Fl— assay T 10 [EH]E
L7cBR0FY + F#ERZE(E (Mean = S.D)) i3,
total T4 fE T = Zh 4.0+£0.295, 10.04-0.856 33
FU17.6+1.143 pg/100ml TH Y, THELDOE
EREL (C.V.) 12 7.5, 8.6 BX1N6.5% Th o1z,
cpm A/TCAY% Tix, Th*h 9.0+0.785, 15.2+
0.328 33 X 18 17.941.023%TH Y, Th b o CV.
XERZEN86, 22B X VS5T% Th 7. F
7z, free T4 fETZH FH 0.58-0.063, 1.98+
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IMMO PHASE Free T4 RIA % v hic X % 1i# free Ta O FIE 365

Table 2 Intraassay variation

Sample No.
1 2 3
A
Assay No. total T4 ————c,?glAA free T4 total T4 —?g: free Ta total T4 ___c;ﬂ)ng free Ta
) ~ (#g/100Om]) (%) (ng/100 m/) (pg/100 m/) (%) (ng/100 m/) (pg/100 ml) (%) (ng/100 m/)
1 4.3 9.2 0.70 8.6 15.2 1.7 16.4 17.0 5.4
2 44 8.7 0.60 9.4 15.5 1.9 17.4 18.0 5.7
3 4.3 9.3 0.60 10.1 14.5 1.9 16.4 20.5 6.6
4 3.9 8.0 0.60 10.7 15.6 2.2 18.2 17.9 6.3
5 3.7 8.4 0.50 10.3 15.3 2.1 16.2 17.5 5.1
6 4.0 7.6 0.50 10.6 15.2 2.1 17.4 17.7 5.8
7 3.8 9.9 0.60 11.0 14.8 2.1 17.2 16.8 5.3
8 3.8 9.2 0.60 8.6 15.3 1.7 19.0 17.1 6.1
9 3.8 10.0 0.60 10.1 15.4 | 18.2 17.6 6.1
10 3.5 9.4 0.50 10.6 15.1 2.1 19.6 18.6 D
Mean 4.0 9.0 0.58 10.0 15.2 1.98 17.6 179 5.97
S.D. 0.295 0.785 0.063 0.856 0.328 0.175 1.143 1.023 0.662
S.V.(%) 7.5 8.6 10.9 8.6 2.2 8.8 6.5 Sud 11.1
Table 3 Interassay variation |
. ug/100m [N=107 .
Kit Total T4 Free T4 i;,=<°d“u1021
No. (1g/100 m/) (ng/100 m/) |y=1.01x+0.83
1 9.4 1.80 3.0 1 )
2 8.9 1.80 = | . O Hypothyrold
3 8.9 1.90 2 L Lrilee QRS
4 8.5 1.85 £ A B Subacute
8 20.0 ae, thyroiditis
5 8.6 1.70 = Je ey gty
Mean 8.8 1.81 ': BN o X P ypenhyrola
S.D. 0.217 0.074 g "
C.V. (%) 215 4.1 o0 ;ﬁ;”
: 1‘:“%00
0.175 8 XU 5.97+0.662ng/100m/ TH Y, Th c:g:’*’
50 CV. i gZhZh 109, 883 XU 11.1% T B 20.0 20.0 30.0 wo/100m
Holz. Total T, (IMMO PHASE)

ii) interassay variation (Table 3)

Free T4 BENRIEFE O MFICO>WT, Bozx
v N TO assay % 5[EIMSR L TT - 72BEo total
TafER X O free Tq fHITIFS 8.8+-0.217 pg/100ml
BXU1.8140.074ng/100m/ TH Y, L FhoD
CV.ix25% BXU41% Th 7=,

B. BRERROIRE:

1) ¥4 FKy ikl total TsRIA v B X
VA * v Mz X 51T total Ta {50 B {% (Fig. 7,
Table 4)

Fig. 7 Correlation of serum total T4 values obtained
by IMMO PHASE FT4 RIA kit with those by
Dainabot TT4 RIA kit

E#REB IOFERRBRBICONT, A7)
Ky MU RIA v bLEXy FOBOB DT
I V&5 iz fjE total T f (Mean£S.D.) &k
#:1L7- & =5, Hypothyroid, Low TBG B XU
pregnant T4 * v b 54 b hfiiF total T4 A3
WOABETH - oM, ¥4 FFy MR RIA %
v M HEL MY total Ta DEFBEEERL
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1843 5 (1981)

Table 4 Serum total Ty, free T4 and TBG values

IMMO

Dainabot IMMO Gamma
ﬁgﬁ%& total Ty 9free Ta AFTs  pHASE FTs Coat FTs  1BO
(ng/ (ng/ (ng/ (ng/ (ng/ (ng/
N 100m/) N 100m/) N (%) N 100m/) N 100m/) N 100m/) N m/)
Hypothyroid 10 2.62 12 2.01 11 0.0156 11 0.34 10 0.44 12 0.16
+1.34 +1.45 +0.00192 +0.23 +0.23 +0.15
Euthyroid 39 8.96 50 9.43 36 0.0190 36 1.76 39 175 51 134 45 226
+1.47 +1.51 +0.00183 +0.28 +0.29 +0.33 +4.5
Hyperthyroid 29 19.74 32 21.19 21 0.0338 21 7.35 29 5.11 29 5.02
+3.83 +4.15 +0.00812 +2.51 +1.21 +1.41
Low TBG 9 3.84 6 3.65 6 0.0329 6 1.13 9 1.86 6 0.85 5 6.34
+1.00 +1.31 +0.00883 +£0.26 -+0.28 +0.20 ~4.0
Subacute 10 1550 10 19.07 10 3.31
thyroiditis +3.27 +4.01 +0.96
Pregnant 7 12.60 7 1217 6 0.0163 2.00 7 1.51 7 1.28 5 36.1
+2.58 +2.98 --0.00203 +0.35 +0.24 +0.22 +6.2
Pregnant 7 2074 7 21.50 7 3.20
hypzrthyroid +6.66 +5.90 +0.97
TWiz., UL, EFESICEFERRKIBER 0, 10 10,0 no/100mi
107 fflic >\ T, Wix v M2 bLEL R/ total Hypothyroid | > |
Ts [EOBFRERM LRER, EE M 15 —— ks
3Kk r=0912 L F#E (p<0.001) DEDHETH : -
<‘: &) 6 nf:. Hyperthyroid fc 3
2) EFHEP IOCFEFRRERICHET 5 MF Low T8G ‘ ;
free T4 {ﬁ (Flg 8) Subacute 5 :|
thyroiditis B
Euthyroid 39 5] ¢i% 1.10~2.35 ng/100 m/ @
AL, g 1.7540.29ng/100ml Th - 7=, i 1l
EEHA%Z MeanL£2SD. XUk 5 & 117~ s o wfe

2.33ng/100m!/ G »7-. F7-, Hypothyroid 10
5] T1% 0.10~0.70 ng/100 m/ DIz L, Fi5
0.444+0.23 ng/100 m/ & {&ff % /= L, Hyperthyroid
29 {5 G i% 3.00~8.40 ng/100 m/, Y35 S5.11+1.21
ng/100m! rEEZRL, ZHEOMICIIERY A
WA L» bR o7z, Low TBG I fH T
1.43~2.30 ng/100 m/, 3 #5 1.8640.28 ng/100 m/
L 2FIER#MTd - 7-. Subacute thyroiditis 10
#T1x 2.10~4.70 ng/100 m! Oz L, FH
3.31£0.96ng/100m! L 1 FINERHHEICH -7
EHL 2 EE C & - 7. Pregnant 7] T
1.40~1.85ng/100 m/, 3E#y 1.51+0.24 ng/100 ml
L 2FIER#ME TdH - 7. Pregnant hyperthyroid
7 iz 1.80~4.70ng/100 m! DIz L, F

Fig. 8 Free T4 concentration by IMMO PHASE

¥ 3.204+0.97 ng/100 m/ & 1 N IEFEIH TH -
EPIEMEETH 5.

3) A¥y Mk VEDRIIME total Ta fEL
free T4 8 & D 1% (Fig. 9, Table 4)

ERER IUFETRBESR N2V T,
A% v Mz X VB NT- I total Ty fE & free Ty
fEE ORE R MET LiciER, M total Ta fH25 M
¥ TBG JEBEE | %% %) 5 Pregnant, Pregnant
hyperthyroid 33 X Ot Low TBG % &< 88fTiZ,
TE O 13 AR A% r=0.963 L H & (p<0.001)
DIEDFBERA LD BN, LL, Pregnant
1 7 5 4 oo T total T X EMEERL, T
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#g/100ml N=111 .
2 e
y=3.41 2. 88 . é'ﬁ

10.0

Total T,

O Hypothyroid

O Euthyroid

4 Hyperthyroid

M Subacute
thyroldlkls

® Low TB

A Praqnant
X Pregnant
hyperthyroid
0.01 0.1 1.0 10.0
Free T, ng/100ml

0.1

Fig. 9 Correlation of serum free T4 values with serum
total T4 values obtained by IMMO PHASE
FT4 RIA Kkit.

T 12,6 pg/100m! P EEHAI VEMET D -7
DicxtL, 1M free Ts ERLFIEFEHETH -
7z. —J5, Low TBG TiiiLi#F total Ta 132K
EzERL, 3.8 pg/100m! LEFHHX YK
HTH->7zDicktL, MiE free Ts fEIiX 2FIER
#HEHTH o7/, F7z, Pregnant hyperthyroid T
1% 7 fith 6 7] M1 total Ta X BEERL, K
T% 20.7 pg/100 m/ L BEET, MuiE free T4 b4
BlIEETH - 7z,

4) 9 free Ta fH3 X O° Mi% TBG #4fF (Table
4)

% free T4 ffiix Euthyroid iz }t~<, Hypothyroid
$ X Ot Hyperthyroid Tix, ZhZFhEEICIKE
(p<0.001) B X U'EfE (p<0.001) T - 7z. Preg-
nant Gt % free T4 {E3 X i1 g TBG J#EE X Eu-
thyroid iz b T, ThZhEEICEM (p<0.01)
B X OB (p<0.005) #5RL, *7z AFTafEd
J£¥32.00+0.35 ng/100 m/ &, Euthyroid o 1.76 4+
0.28 ng/100 m/ Iz LR TRREETH - 7225, B
ETikadroz. —F, Low TBG Tix% free T4
fE3 X O fnyE TBG e Euthyroid iz lb<T,
ZhZhBEIZHE (p<0.05) B X MEME (p<
0.001) #;%L, AF T4 {1 1.1340.26 ng/100
m/ L Euthyroid iz bR THEIZIEME (p<<0.001)
ThHotz.

ng/100ml
i e ®
100 p<o00t oo
y=1.5x—0.77 5
. %
3 L
-
'y 4
§ OO
X 10 "
L 3
S
2 3
~ oa O Hypothyroid
o O Euthyroid
IL A Hyperthyroid
- 0.1 @ Low TBG
L o A Pregnant
g
0.01 .
0.1 1.0 10.0 /100
ng, mil
Free T, (IMMO PHASE)
Fig. 10 Correlation of serum free T4 values obtained

by IMMO PHASE FT4 RIA kit with these by
total TaX %FTa4

5) AFTafEAx v b
L » % (Fig. 10, Table 4)

EFEBIOFEPRBERICONT, AF Ty
EEAExy MZXVED R ifiiE free T fEDF
WEx il L= L = 5, Hypothyroid # X Uf Low
TBG Tix AF Ta fED A, ZOMTIIA* v b
VB h-mE free T4 EDOFIMEEZRL T
Wiz, L L, EFEER X OERERIREEETR]
IZ2WT, WHEOBERERI LR, MR
r=0.918 L FE (p<0.001) DIEEDFHEN LB S
hiz.

6) Gamma Coat free T4 RIA ¥ v F B LUK
* v Mz X 5 IE free T4 fED BER (Fig. 11, Table
4)

EFEER IOFERRBER 8L flic > T,
Gamma Coat free TsRIA % v FeAX v FD B
DEDIZXVELNTE free Ta (Mean+S.D.)
BPHEELILEZ A, AX¥y bV HE L
free T4 fED A EFEEDHHE (y=0.98x—0.39)
BRL72AS, M O3 ARk r=0933 L F
& (p<0.001) nTEEDEEM A LD BT,

2 & % IfiL i free Ta fH
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ng/100ml

10.0 r

wo®
o
S8

| O Hypothyroid

| | O Euthyroid

| A Hyperthyroid
o | | @® Low TBG

0.1 | A Pregnant

Free T, (Gamma Coat)

0.01 0.1 1.0 10.0

1 |
Free T, (IMMO PHASE) e

Fig. 11 Correlation of serum free T4 values obtained
by IMMO PHASE FT4 RIA kit with those by
Gamma Coat FT4 RIA Kkit.

VI £ &

£, A¥ v POEBHRITICOVWTHR D L,
total 33 X U free Ta4 DAEAEh#RIC P K IE S incu-
bation {HEF D B 4°C, 20°C 33 L U8 37°C T
LR, ThZhORETHIE L total X
W freeTaffiiz = v v — NV MFEO B OIEIZIEL,
BIEHR TN EHERAELL, BEC X 2R8I
FLAEZTBRWLDLEZ bR,

% 7=, incubation EEffjiX %5 1 incubation B A3
10~30 4 DT, My free Ta fHITIZ & A X
w3, &2 incubation B 15~45 4y O T
XEMOBEME R LD DR, TLEEICETTS
DHThole. LIzBoT, HF1IRBIVE?2 in-
cubation K¢k = h 22043 B X 030458
RENTWEBR, ThEEHBEBIZZEDLRLT
bREREI PRV EEZ bR, LA LD,
BHMED LW assay 2+ 5720I12i%, fErR&hiz
incubation REfElic L7223 » THIE T A LERH 5
LEDbh 3.

Axy MWL hIzH TaFifke, Ts L O
ITs L ORRRIFIE OV TR LEELZ S, TafE
7 0 £g/100ml/ » bound # 100% & L7233 & D
50% PEMEIR #hFh 8.8% B LU52% Th -

1843 5 (1981)

7z. Mo free Ts 3 X O rTs LI free T4 @
ZRENFILS% BIUVE % L EhTWBHY0T,
ThODEBITLALERTEZLDOLEZD
5. La»L, Ts toxicosis DFAIc i, MiF
total T3 f&I% 260~840 ng/100 m/ 1510 DRIz & 2
ZeN%L, %free Ts % 03% & + % & free
Ts fEIxE < TH 2.52ng/100m/ L7 Y, 88% 0
RGN HHE, 0.22ng/100m/ &5 free Ta
ICARY 3 B EA S S h, Euthyroid o free Ta o3
#51.750g/100m! DK 13% 127 T LT D,
LieRoT, RELKEAERHILEBEWIZLT
3, Tstoxicosis DIFHITITAF v ~OHL Tahifk
iz k% free Ta DPEHEIROREEZT B L
bhoEEZLN, FEPHEICHIL-TE, &
DZLEZEBANTBALELH S LEDRS.
FHMIc oW T, intraassay 33 X% interassay
WX VR LS, iR TREER1AELH
1E.
WICEERIREIHCOWTHRB &, FA4FTHy b
e total TsRIA % » PBIUAF Y FOB O
BOIZ X VES Nz total Ta flix, EXHHEP
JOEBEPRIE R TRERROFEHELHEL R,
WEOMICIIBEROECHBER A LD LRI,
A¥ v N TRIE LML free Ta fE1%, Euthy-
roid, Hypothyroid 33 X U° Hyperthyroid &=}
OEICBWTEL YV AEVWRALDBRT, BFR
BB S iz, %7z, Pregnant 33 X O Low TBG
2B B free Ta fEIZEFIERFTHICH 5 7.
&Moo Subacute thyroiditis 33 X O Pregnant hy-
perthyroid Tz DOH D 1 FINEFHETSH -7
B REMRIETH - 7.
¥y Mk VELNMME total Ta fHL free
Ts {H & D[z 1%, Pregnant, Pregnant Hyper-
thyroid 3 X U8 Low TBG %[5 < 884, HEHED
EoERA LD BT, L L, I total Ta
&1 Pregnant Tix 7 il 4 fl CEMEZ R L, Low
TBG Tk IfF SHTEMEZRLTHBY, D
k oz Ta fEBER (Fic TBG) MY 2 HE
1213 M3 total Ta fEAR Z RIS - TR T 5729,
T OfE IR EE D IRIE 2 2 L TOEMELIR
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IMMO PHASE Free T4 RIA % v MZ X 3 1MLiF free Ts OJE 369

BLianohnwtEbhs, ZhicxlT, A%
v M X 5 M free Ta fHix Ta FEESEQ O HRK
TOHATLREELZTY, 2FEFHEHEICHY,
IEFEIZ FURIR SR D IRIB & F B L T 7z,

Xy MZX VB S R /- i free Ta fEL AF
T4 fE, 3 X Gamma Coat free T4 RIA ¥ o
12k D ED R free Ta EORICIX, WSh
b EFARECHENES LA, Ml free Ta H
BAEXy MZXVEL R EDH A, Gamma
Coat free TaRIA X v Mz X VELNEL Y %%
SEBECHETICH 72, ZTHIZRIEREOMEIC
20800, BEDNDLIARHTHS. %77,
Low TBG |z &1J % SEEHZEMTERIC & 5 AF Ta fHi
{EIETd - 7275, Hypothyroid »Zzh X Vi3 HE
(p<0.001) iz & fETH o72. T, Chopra 517
X3k 4 L [FfEic, IMMO PHASE free T4 RIA *
v MZ X 2 fuiF free Ta fH L SFHERENTHRIC X 5 AF
T EORFERS, SEEBEEHULEREZET
Ww3. LaLl, LowTBG » AF T4 fHIZ B E (p<
0.001) IZ{EMETixd -7 b DDOEFHBHICH - 72
S, %freeTaiz k- TR b7z Low TBG
D i free Ta iz DWW TiZ, /& DF & S d T8
WL O DOH|ERD VX~ ZhboFizit %
free T iIXBETH 525, MiF free Ta X EHR &
VENFIRNLS D0 HREDBERTNS., Sbig,
FENTIME R EE RIA 12 X - THIE L 72 BRI
REIEH & DIy free Ta fE1T 0.762 33 X U 0.8329
ng/100m/ LB S TR D, EOMF free Ta fE
WEDHRIZH 2P LNHIZLEED T, JES
EIZOWTH, SBELICRFER S ZERSBE
LBbhB.

VIL %

Corning #:#{ IMMO PHASE free T4 RIA * +
MZ2WT, EBMACICBERORFT 2TV, K
DFRERBF ORI,

1) incubation HEFIz X 2 EMICHB LETE
BIIZLALRLEDONAEP . v MR
SHIERTI, BEREEHRIES .

2) incubation REEIIZHRR & h 7220453 L O

B

04ME VLT TY, HEHECKELBIE
Ihroi.

3) TsRXV1Ts &A Xy FOYL Tahifthke o
RRNE, WEECEELIWEEZx bR,

4) intraassay 33 X O\ interassay (Ij B2+ X X
ERERAELR.

5) FA4FFy bl total TaRIAX v B &
VA x v Mz X VSl total Ta fHE D
X, B TRFAZECHBNIA LD bhk.

6) Axv MZXVELIIMT free Ts fHiT,
Euthyroid ¢ 3 # 1.75+0.29 ng/100 m/, Hypo-
thyroid < 0.444-0.23 ng/100 m/, Hyperthyroid ¢
5.11+£1.21ng/100m! L=ZFDOMiIcidE -7 < &
BYEVIRHRLDLREP o,

7) TBG 23#4)% 3 % Pregnant 33 X O Low TBG
DIz, IiE total Ta BEAER X CEME D55
WL DOHBIEFEL TS, I free T4 fEIZ2FIE R
ﬁ[ﬂﬂ H ol

8) &AM:Hi» Subacute thyroiditis 33 X U8 Preg-
nant hyperthyroid o Ifi{ free T4 {EiX, BDBD
D 1FZRE, 2F®IETH 7.

9 Axy Mz VES Nz i free Ta fE L
AF T4 fEF X * Gamma Coat free T4 RIA * »
Mz X VB S NI free T f[HEOMICIE, B
TREFLEQCHERA LD bR,

DEOSREL Y, &%y McXhid, My free
Ts 2HEPOBFECHETZ2Z LB TE, KE
BIUEBEMC LT <h, » o RO MET—EE
CEBOREKEQAET 5 Z LRARETHS. Th
bORIZBNWT, Axy MIBEBREREERLL
THHEFATER LD LBbAS.

HARBEROIREERERH L 7.
Xy PETREET SV E L7 Coring tHiz RS LT

X ®

1) Schussler GC, Plager JE: Effect of preliminary
purification of I'31-thyroxine on the determination
of the free thyroxine in serum. J Clin Endocr 27:
242-250, 1967

2) Sterling K, Brenner MA: Free thyroxine in human
serum: Simplified measurement with the aid of

Presented by Medical*Online



370 BE %

magnesium precipitation. J Clin Invest 45: 153-163,
1966

3) Robbins J, Rall JE: Proteins associated with the
thyroid hormones. Physiol Rev 40: 415-489, 1960

4) Beierwaltes WH, Robbins J: Familial increase in
the thyroxine-binding sites in serum alpha-globulin.
J Clin Invest 38: 1683-1688, 1959

5) Ingbar SH, Freinkel J: Regulation of peripheral
metabolism of the thyroid hormones. Recent progr
Horm Res 16: 353-403, 1960

6) Robbins J, Rall JE: The interaction of thyroid
hormones and protein in biological fluids. Recent
progr Horm Res 13: 161-208, 1957

7) Oppenheimer JH, Squef R, Surks MI, et al: Binding
of thyroxine by ssrum proteins evaluted equilibrium
dialysis and electrophoretic techniques. Alternations
in nonthyroidal illness. J Clin Invest 42: 1769-1782,
1963

8) Lee ND, Henry RJ, Golub OJ: Determination of
the free thyroxine content of serum, J Clin Endocr
24: 486495, 1964

9) Sakurada T, Saito S, Inagaki K, et al: Quantitative
determination of total and free triiodothyronine
and thyroxine. Tohoku J exp Med 99: 179-188,
1969

10) Hertl W, Odstrchel G: Kinetic and thermodynamic

studies of antigen-antibody interactions in heter-

ogeneous reaction phases 1. L-thyroxine (T4) with

specific antibody immobilized on controlled pore

glass. Moecular Immunology 16: 173-178, 1979

Spaulding SW, Gregerman RI: Free thyroxine in

serum by equilibrium dialysis: Effect of dilution,

specificions and inhibitions of binding. J Clin

Endocr 34: 974-982, 1972

12) Davis PJ, Hsu T, Bianthine JR: Effect of new
hypoilpidemic agent, MK-185, on serum thyroxine
binding globulin (TBG) and dialyzable fraction
thyroxine. J Clin Endocr 34: 200-208, 1972

13) FHEE, WEER, E&HEESE, i : Gamma Coat

free T RIA v Mz X 50 free Ta DFPIE—

SEFEATE: & O Hi——EESE 17: 229-236, 1980

Chopra 1J: Reciprocal changes in serum con-

centrations of 3,3’,5’-triiodothyronine (reverse Ts)

and 3,3, 5-triiodothyronine (Ts3) in systemic illness.

11

~

14

~

18 %3 3 (1981)

J Clin Endocrinol Metab 41: 1043-1049, 1975

15) Hollander CC, Stevenson C, Mitsuma T, et al:
Ts toxicosis in an iodine-deficient area. Lancet ii:
1276-1278, 1972

16) Ahmed M, Doe RP, Nuttall FO: Triiodothyronine

thyrotoxicosis following iodide ingestion: A case

report. J Clin Endocrinol Metab 38: 574-576,

1974

Chopra 1J, Van Herle AJ, Chua Teco GN, et al:

Serum free thyroxine in thyroidal and nonthyroidal

illness: A comparision of measurements by radio-

immunoassay, equilibrium dialysis, and free

thyroxine index. J Clin Endocrinol Metab 51:

135-143, 1980

18) BLFEMER, WA fif, LAEETF, fth : TBG @D
1 KRBT 3 MiFF O total 33 L8 free @ thyro-
xine $ X U\ triiodothyronine & = fLic%f3 % estro-
gen OFBIZOWT, HRNMLEE 49: 1198-1206,
1973

19) BXEEER, WH f#, HFHEREE, i FRREER
TREZ -7 TBG KIBED 1 flickiF 5 thyro-
xine 3 X U triiodothyronine @ f{#iz >\ T, HN
HWEE 49: 1354-1361, 1973

20) Cavalieri RR, Searle GL: The kinetics of dis-
tribution between plasma and liver of 131]-labeled
L-thyroxine in man: Observations of subjects with
normal and decreased serum thyoxine-binding
globulin. J Clin Invest 45: 939-949, 1966

21) Bayley AT, Higgins PH, Row VV, et al: The
metabolic significance of thyoxine-binding globulin.
Studies in a family with decreased thyroxine-
binding globulin. Acta Endocrinol 61: 137-150
1969

22) Heinonen OP, Lamberg BA, Virtamo J: Inherited
decrease of the binding capacity of thyroxine-
binding globulin (TBG). Acta Endocrinol 64:
171-180, 1970

23) Jiang N, Tue KA : Determination of free thyroxine
in serum by radioimmunoassay. Clin Chew 23:
1678-1983, 1977

24) Yeo PPB, Lewis M, Evered DC,: Radioimmuno-
assay of free thyroid hormone concentrations in
the investigation of thyroid disease. Clin Encodrinol
6: 159-165, 1977

17

~

Presented by Medical*Online



	0361
	0362
	0363
	0364
	0365
	0366
	0367
	0368
	0369
	0370



