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IRMA # W28 LWilEEE A o F 2 VEIEF Y b
R B X DR R RSt
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=R METE
gR EBR*  hE O EZ

BX F* A =

B EMtEhicd 1 exy v (Ty) & DIEHE) 7 e —F ARG BUSH L0 EFA n Xy v
(Free Ts) ® IRMA [zoWTHRE Lk 25, 37°C, 60 H0ORIGE G THREICENAENTIET H-
fo. BEHEODEMZ 1.13+£0.19 ng/dl oM L, FEPRIBEEERE T PRE#EY Kpt+ 3 HIEEr
RL, POFEEO_EEOX v FORIEMEE BFZECHENED bhi. ERTIIEROETE EDITIE
EEERAN TR T T 2@ LR Y -, TBG BAE « #IET b BB S EEHEIC O Lic. $1 Ta
HEMEBEREO L NCTFRENZ XY VEERR LIRS o &7 V7 I v IIEDBREDOK 2 Elic
REBELZROEL, 05 bOREBOERTRERBICHN T 2FIREC~ Y vOERR L Free Ta
AOFERPELNTH o, FETEBEEKRTHERTZ0ICE L Free Ta OREX » FEEX b5,

L FL&®IC

MEPICHFET S BRBEEVECD D S, &Y
FHERZRET203BABLEALTWANY
WEHERIOAE L E X bR TWS., Py A
vk vy (Ty) BEIRERAEBRHORICEEL T
50T, WHEEIY A v X (Free Ta) oA H
RIEESREDISE L LTE WV RETH 5. BITDR
SMEE 7 & o fEME S R VW fi{#ic Free T
RRUETZICAA L) T v EADF Y MELT,
I E TICREBREBEFEED, Free T4 fraction &4
T REZRET 2 WFFHEE?, ~17ar 7t
WED, B Ta FEAEY L EP AR ER
SNTER. L2 UEBERSEIZ R T BEOK
THO—EMETH Y, I oRBEESLHE L R
* EEKEEESRHRZEER
Zft:64£2ATH
BHmZM I 64£3H298
BIRIFERSE | REHAERX IR RET 54 (2 606)

FEAEEFE AR EEFR
Mo f&

(EE% 31: 629-635, 1994)

Rich s w, FREECIEMEECL 7
NA 7B, i T4+ BEREOTY, Ta R s w
7) v (TBG) BEST VT I VBECKE, &
EORERYH - 7259, SE, FHLWREREIC
H-S v 7~ immunoradiometric assay IRMA) o ¥
v hERMNTIBEEZBIOoTEZORKEICOWT
BB

II. HEREMH

XKx v b (D-2105) ZHE—~FCATAY =7
PRERTIc X VBA%E - WAk hicb o2 FAtEL Y
B2 ZTTERLE. 7Ty A OB M
CEfbE hie Ta fiRicx 2 20 ke 2 7
v —F AHEDOREE & Rfkd o Free Ts 23 [HE T
ZEEYERTSZLTHD, Free Te BENE
{ BB THEBLTFICHEE T 5 BEHEE KL
. 3 (Fig. 1).

EROREFIEL Fig. 2127 3. REBEEFICRE
50 pl, EFE(L Ta HURBERK 100 pl, 1251 FiRHT
Kig 100l D=F% MxTREALKIGEE 3.
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RIBEECRE L2 MA TELOOBEL, LiEE
WEIRE L d L RREICE - Gt Z v Y
v hT 5.

i T4 HOHUEOTFEMERIE 2T 151 5% Ta 5
EBEEIAWT, KYVzFLrosya—nicksin
FERIEZfTWIRER 10, LL L2 [tk L HIE L
729,

REt SR E 48 4, FRIREEE 84 4,
TBG BAE 8 4, i 47 4, iEmListo TBG
HWEE (—Ho FRES) 34, FRR+HVvE
CHUAGEEE 6 6, BXUERRBEBEET
TSH 2 E#E&H (0.30~3.90 uU/ml) i 3 Y MiE
TNT I fES 3.0g/dl T o 71 4 GEFTHE 25
Fl, o4& 18 fl, A& 10 4, FFERZE 10 4,
ZDfl 8 Hl) TH 5.

I # &g

= FRIEEMEIZ SV T OF IR 21T - 7.
Bod e Eo3EED=Y b r—LiE (A,B,C)
FRHWTHRL Lz 5 Fig. 3 IcR+EY, JEHE
BRIGEBECEEBLZIAZ LXbofcDTEL
T OB TIRIBKBORE ZIERIC 37°C L7235
IOBELL. RICEMIZFigdicRohs )

TBP-T, T8P
—_—
oz
.............................................. 5
125]-AntiT, MCA FreeT, T4 Ag Suspension

AN
— D

(F) (8)

Count

Fig. 1 Principle of the new immunoradiometric assay.
TBP, thyroxine binding proteins; MCA,
monoclonal antibodies; Ag, antigen.

31 % 6 5 (1994)

CHECHEBEOR B B2 »DTXy bOD
BREBICREW 60 4> & L7z, wic, AU 3 #ED
ayvbre—EREWTT v A OFEMLEEZHA
RizE ZAHREN - PEMREOEHZE(C. V)

Standard or sample S0ul
T4 Antigen Suspension 100 21
T4 Antibody (*Z1) 10041

e

mix and incubate at 37°C in a water bath for 60 min

Brecipimm reagent Iml

centrifuge at 2,000g for 30min

B el

aspirate supernatant

B

measure radioactivity by gamma counter for 1 min

Fig. 2 Assay procedure.

ng/dl
0fp

/

measured free T4 value
T

Temperature

Fig. 3 Effect of incubation temperature on the meas-

urement of free T4 in reference serum pools.
Incubation time was set at 60 min.
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measured free Ty value

Fig. 4 Effect of incubation time on the measurement
of free T4 in reference serum pools. Incubation
temperature was set at 37°C.

12 5 6 71  ngm 1
Eed "
oo
Hypothyreidism '-f. {
(n=25) {
|
b e®eeas 0o ee o>
Destructive thyrotoxicosis
) ied ¢ m
Benign thyroid tumor B
(=15) i rddi
Thyroid cancer Pod
(n=11) ‘ ",
TBG excess or deficiency Py
(h=11) L i
Pl

Fig. 5 Free T4 values measured with the new IRMA
kit for various thyroid diseases. Shaded area
designates reference range.

FENZER 31%-6T4L LT ERFTHoI
(Table 1, 2). fd% A 48 &0 JlEfEr 1.13+0.19
ng/dl (E¥ +BHERZE) ICHfiLl, Zhhr bRl
HiPH 2 Pay = —HERZE D 0.75~1.51 L LT,
FRIRRURRET & L C 2398 % o IR BB L
BERELILLZ S, Fig.5 0Z LRRICAD
SIPEMEE &0, FIZRRIRPEEOETE AL
DONEBRBRGTH o1, BBEMKESTEHELZ
AL 3Bz, Wih b IEERE D 72 » FURRA

Table 1 Intraassay variation

RS-A RS-B RS-C
(ng/dl) (ng/dl) (ng/dl)
1 0.44 1.66 6.90
2 0.47 1.67 6.76
3 0.46 1.56 6.99
4 0.44 1.64 6.91
5 0.44 1.57 7.08
6 0.43 1.69 6.96
7 0.47 1.66 6.85
8 0.44 1.59 6.69
9 0.45 1.59 6.72
10 0.45 1.61 6.77
Mcan 0.45 1.62 6.86
SD 0.01 0.05 0.13
CV(%) 3.1 2.8 1.9
RS : Reference serum
Table 2 Interassay variation
RS-A RS-B RS-C
(ng/dl) (ng/dl) (ng/dl)
1 0.46 1.61 6.79
2 0.46 1.61 6.46
3 0.45 1.59 6.40
4 0.45 1.51 6.57
5 0.47 1.59 6.63
6 0.43 145 6.20
7 0.45 1.56 6.68
8 0.51 1.76 6.62
9 0.53 1.61 6.24
10 0.50 1.63 6.63
Mean 0.47 1.59 6.52
SD 0.03 0.08 0.19
CV(%) 6.7 5.1 3.0

RS : Referecnce scrum

®REPTH -2, Zh BREDO—IRTIIEEFD
2fEFEOMEF v 4, X BHIEME L kL
7o. FOFER, Eik Ts FlkrHv3 RIA &
(Amerlex M Free Ta, =2 4 v 7 ) L i3+HEIREL
r=0.941 (n=24, p<0.01), 4 B #7 RIA # (&
FNFTs, BAA Y 7 4 ¥ v 7 2%E) L3 r=0.967
(n=17, p<0.01) ¢ BiFAMEZ =L, FEED
BEwW2ER L Twiz (Fig. 6, 7).

-2 IR <13 Fig. 8 0 X 9 IR OHEST
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y=0.989x + 0.469
L r=0941
n=24

New free T4 IRMA

!
10
ng/dl

Amerlex-M FT4

Fig. 6 Correlation between values obtained with the
new IRMA kit and an analog tracer RIA
(Amerlex-M free T4 kit). Hatched zones repre-
sent the reference ranges.

[ y=0850x+0.535
r=0.967
n=17

New free T4 IRMA
o

S— |
10
ng/dl

0 2 4 6 8

Model FT4

Fig. 7 Correlation between values obtained with the
new IRMA kit and an equilibrium dialysis RTA
(Model FT4 kit). Hatched zones represent the
reference ranges.

EEDRETFT LT Hm R, #Hiciz3sn
D 1 OREFTEAERPA L VKL R o e MEHEREL
FEZ2 FTIC3Ebhdho7. TBG EBERY
DR T, TBG B E T 1.694+0.36 (n=8) L
R LTIBEREFEEI R » o2, 84
F3FREERAL VLB VRIEETH o .

31 % 6 & (1994)

ng/dl
20r
L]
151 i »
P
L
< [ °
g f & ’ »
= [ ] 3
< : 1 r
ol
R 4
L]
0.5
) L L )
Healthy Pregnancy
control T~13W 51 27w~
(n=23) (n=16) (n=16) (n=15)

Fig. 8 Free T4 concentrations in pregnancy. Shaded
area designates the reference range.
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5 oer
o .
=
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2k L4 .
: SECIPTY HEL T
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Fig. 9 Free T4concentrationsin nonthyroidalillnesses
associated with hypoalbuminemia.

7= TBG #4411 3 ffliz 0.99, 1.12, 1.32 & A4
124345 L7z (Fig. 5).

7 Ta BOHBBEEAIC W TEFED 2 X v
FEABCEVRIELL LS, ERFEEEZH
w3 RIA EcRrAa»T EREREL 15 bOR
%<, F#EN RIA 3% <13 TSH E R BERATA
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Table 3 Free T4 values of autoantibody-positive sera measured by various assay Kkits
(Numbers in the parentheses denote reference ranges)

TSH T, autoantibody Free T, (ng/d)
Case Disease (wU/ml) (analog binding %) Amerlex-M FT4 Model FT4  New IRMA
(0.30~3.90) ( ~100) (0.99~1.92) (0.86~1.74) (0.75~1.51)
N.M. Hashimoto 2.35 2041 .35 2.29 2.80
UK. Hashimoto 4.90 716 3.48 113 3.42
F.K. Graves 1.30 76.2 >10.4 0.93 6.51
S.Y. Graves 1.90 39.0 1,26 0.97 1.30
KX Graves 1.20 50.3 3.21 1.20 1.63
N.S. Graves 3.80 6.98 0.08 1.78
<0.03 >10.40 0.56 3.00
0.05 >10.40 0.26 2.59
15.30 81.4 7.74 0.00 1.80

|
|

POTRENZEX VIKE, IRMAETHERF
v M TIXEIME & 72 5 R 235 - 72 (Table 3).

K7 V7 I v IiE 71 ffE o 5 b 26 fif T HK e
Hz EF-TxY, 55 144k 2.00 ng/d! % i3
Z Twi- (Fig. 9).

IV. £ =

SEME L7 IRMA % v M, #83{EHE - BHR
P EPERKE L LToEBRMCIETE 55K
Biaml, ol oRREREE - TBG BAE
HENE 35 & OYTHRIC 38 W Tt BETE D AE L A S v
ST EN RIA $ox v b ERBRICHIEICEL
TRERME» 2L, BRCHACELTWS L&
Zbhs. HIROHEFTICH: - T Free T4 ORIEE
DTREBINZ R THSE, SELAEONE*
vy b ThHARLAYY, EFHEL LRSS,

i Ta B OHURBER < BIEM A < 7 5 Rk
Db oD, EHFYEKEICHAMEZEOBRE
Bhok. THORREZ, BEffbshiz TaicH
CHAESHEE L TERR LA L TLES I2d
LHBEND D, T v ~DREBOREAIZED
TLICRRY, FoEN Ti FEAELSRL LML
FLLMHE L o7z, HEHEZ L LD LERY
szu—FNkbDThY, HECEFEORE® K
FELTWEDRZDOHFTHECHFESEMEDEH N

rer—vOHTREVRLEEXLOND. SHRIEHF
B2 LT, BEHEBHER D S bMEFIC oW
DEICHESE»E RBOLERD S, £
K0T Free TafEZ B3 L £1213, TveAik
DY Mb FERRAT R TSH fE & xl L TR
PIBVRRWHTERT IENNEENS.

&7 v S v IUERGE I 2 B e REEER
14 FloOBEKAE R & SEic i~ Lz, 11 4]
2B WTERICMmEH o Free Ta fraction % Hijn
EETWVWE L EXLNDE FERBEARD o0,
2D H bbirix, FRAZ v t~A FOER S F,
~y ol 36, WIEFIDEE 16, BARE2
Blch o, 5o 3 GEFTREE - BREE - Bl
IMEMIR) I W TIREEMOFRIFERTET,
REDFFE W LT HE OGS OFREEYEH Y
BULBRTR .

i

V' ﬁ -I;-ﬂ
B Ta HUR & T/ 7 v —F 1A E A
W% Free T4 ® IRMA % v |k (D-2105) o HREHY)
2 b IS ERRIIRE £ 1TV, DT OBt E Hi.
1) 37°C, 60 5o RIGG M4 TR BN I
ENFEETH o7z,
2) fEFoRIEMT 1.13+0.19 ng/dl (Fg +
BEERZE) oL, FEPRBEEEETIR

Presented by Medical*Online



634 ®E ¥

RERERRE 2 KBS 5 L EX bR B REM L iz 7.

3) &x v b EBEFOER TaRIA (B L UE
BE RIA 0 x v o BIEBEOMICI: BIFA
EDOHERS - 7-.

4) IR TRIEROEIT L L bITET T 3 A
RO, 2L LTiIEEELENICS -
7z. TBG BIE « #HE T L RIEM R 13 F 5%
HEIZHA LTz,

5) Bt T« BCHEBERE 6 Fit 4 flckx
v MZ X % Free T4 OJIEBIZEERFTRZ E 2D
FHRENRZIDVLEETH o .

6) &7 N7 I vIERED 19.7 % 1z BE B E
ZRRDIR, ZD I bORSEDES T FRES
2 B FIRANRL A~ ) v DFEF 7 ¥ Free Ta k
ADFEERBHALH»TH -7z,

DEDX iz, REIHEE - BECTHECLE
N, BEERTHERT DIz L7z Free Ta O
ExXv heExbRh3.

X
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A, BRIl R, fih : B 48 i radioimmunoassay kit
TGammaCoat FTa 12X 2 #BEH 1 = 3 v JI5E
DERA IR & RIS A, & E % 17: 963-970,
1980

2) whEBBEA, BT, SEEE, SRER, EE
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Summary

Basic and Clinical Evaluation of a Novel Immunoradiometric
Assay Kit for Free Thyroxine

Takashi Misakl, Tadako Kousaka, Shin’ichi MiyAMoTO, Ryo TAKEUCH],
Kanji KAsAGI and Junji KONISHI

Department of Radiology and Nuclear Medicine, Kyoto University School of Medicine

We have evaluated a new immunoradiometric
assay for free thyroxine (T4) utilizing thyroxine-
coated particles and radioiodinated monoclonal
anti-T4 antibodies. The assay results were repro-
ducible with coefficients of variation no more than
3.19% for intraassay and no more than 6.7 % for
interassay. Serum free T4 values for 48 healthy
subjects distributed at 1.1340.19 ng/d/ (mean-+
SD). In various thyroid diseases, the results with
the new kit compared well with two other
measurements (Ts4-analog RIA and equilib-
rium dialysis RIA). Altered concentration of
thyroxine binding globulin did not significantly
affect this assay, while antithyroxine autoanti-

bodies caused factitiously elevated free T4 values
in some cases. In pregnancy, free T4 concentration
tended to deline mildly in late stages. About 209
of hypoalbuminemic samples from patients with
nonthyroidal illnesses had free T4 concentration
more than 2.00 ng/d/, probably due to renal failure
or to the use of diuretics, heparin, or other drugs
which may increase serum free T4 fraction in vivo.
In conclusion, this new free T4 IRMA Kit is con-
venient and reproducible, and suitable for routine
measurement of clinical material.

Key words: Free thyroxine, Thyroxine bind-
ing globulin, Immunoradiometric assay, Thyroid
diseases.
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