(B

=)
Amerlex Free Ts Kit 35 X OF BRI & % M Arab it
Triiodothyronine & & I 7E 1 D L

A 9 S - = = = R

5% AE* 4

BEE HEc0OREBIIBIT S MiEEE Ts(FT)s & F#5Eik (ED) 3 X U Ts (5% AV 72 Amerlex FTs
RIAKit X VJIEL, FEIZOWTHE#ME L. ZfHEO FTs @iEE2 o= b v —)Vi{E TO inter-
3 X W intraassay CV(%) 1%, W T 9.0% UTFTholz. WEICOVWT, MFEEZHRLEER X UME
12 Ts 2MMA 2580 %FTs 2 L5772, WTFhicksWwTb B iz L, Akit ¢k, FRMFEZ AT
B FTsfE2IETE B L&A BN 125 HOEF AN OB FTs 0EF#HEIT RIA T 3.5-9.1 pmol//,
ED T 2.1-7.2p mol/l Tdh -7-. BIRBEETERE (n=33), BRREEEIK T & (25), 3rd trimester §Ei7
(17), FURASHERETCHEEE 2 A BF L7 iE (4), 1K TBG MUE (4), 27 FRIRAER (NTD) £ 20 TOMEIC &
5 FTs 0#EIZBRIFTH -7- (1=0.971, p<0.001). FiRigskS, (€ TBG i, EH TsNTI B TIEEED
FTs fEO 3T B { —E L7223, iR X OME Ts NTI # T, ED #i2 X 5 FTs UIEEHE TH - 7DIiT

687

LU, RIAETREF TR OEFUTIZOMLE.
WIED FTsfEx 3 ETEbO THERATH D, 1, K Ts NTIEH T2 ED dkicl LIEfER L D,

Al EEEZET S 2 LR E

L &Iz

FURAR & v v O W ENTER S ERER & V£
vick o THILEHNB L+ % Free Hormone Hy-
pothesis N—fRIZZEH BN T W BLD, Lho
T, EEER thyroxine (T4) 3 X U trilodothyronine
(Ts) ZWET 5 2 LREERMICEHOOTHEETH
5. WEEET Ts (FTs) ORIEIZE L U T FHENT
EY, FUREEY, FRI7u< S 577 49,
FROMEIES Zick > TIThh TEH, Zhbo
FHEIERETH B Z L2 b, FTs ofENIRE
L LT FTsindex, Ts: Ta f5& 27w 7Y » (TBG)
HAEERAICAW S TERL™Y, BiE FTs RIA

* JbiRE R SRR
** & HRETHRER
= 5941 A23H
EHFEZ AT 1 594E 2 A27H

BIRIFERSE AT EERTOE—%8TH (B062)
JbimE SRR SRR A
4 B R &

PLE2S RIA iz X 5 FTs JiEix, RIS ER

D

PRESWERAICFASh 225 5. LTI
Amerlex free Ts kit |z X 5 FTs OJiELE x> L%
¥k (ED) LT3 Lick»T, A¥v b0
EEpRRE BRI oW T HERET LT &7z,

II. M&HIVRAEHE

RILE VIBRERES

+RTOERIMIEIZ >\ T T, Ts, TSH, Bk
U TBG #3+TRRBE L FHERI-THEL
72910, T3 o free fraction (%FTs) X Sterling ¥
X Ot Brenner 0 5EW iIETORBEEML THI
E L2, MgCle i2X 3 [1281] Ts o[BI
1181.5% Th otz FRFHRIMLTE &2 AV BED
°/FTs 0EE &M% 3.0m/ L 0.1 m/ L o RETH
LS, UFTs CEZERBTEHLRE» o7z (B
). LizddoT %FTs REIRRIZ X » TOHRM
E L. %FTs 0RHJ X Oppemhemier & 0
Riz Xk - 7219, Amerlex FTs RIA kit OHIE 5
B X OIEEE 1z Amerlex FT4 RIA kit o Zhiz
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EULTHY, #FHITCRBESATVWSY., F
RbbRRREVE VERER L OFMERIZ &
b TENWD, H TsHifkLoEAIREER Ts-
FEEEZHY, chic B0 2 E#% L, free Ts &
Z D TaFEER» FE I/ o B R TS &
AR ETe-FEERONBE LTV, BEMR2 S
FT3fEZ2RDXH>LTE5L0TH5.

¥ R

EFESREL LT, YR TREZSHEkAK
HEDIL, 2L EEERDEhr o272 1254 (B
N4, K544, F18-63%) 2. Zhbd
DR D MIBEBEEIZRDOBEY T o7, Ta;125+
23 n mol/l (mean+S. D.), Ts; 1.940.3 n mol//,
TSH; 4.8 mU/! 'L F, TBG; 20.4+2.5 mg/l
LRI Bt 4 & L T 20 4 o & Ta (3014101
nmol/l) BLXOE Ts (8.14+3.2 n mol/l) % fE 5
BETLHERE, 13 & OIE® Ta (11432 nmol/l), ¥
X O T3 (4.240.8 n mol/l) # £k 5 BEETTHEE,
17 4 @ & T4 (2613 n mol/l), B X U'E TSH
(7.6-55.0 mU/l) % 5 HEEIKTIE, 8 ANIEH,
Ta (814+18 n mol/l), 1IE% T3 (1.740.3 n mol/]) 3
X UE TSH (7.6-174 mU/l) % ¢ 5 BEEIRTIE 2
iz, & TBG MIEXS & L T 3rd trimester
ERITR 174 (Ta; 195429 n mol/l, Ts; 2.6+
0.5 n mol/l, TBG; 78413 mg/l), X UHFIRIR
BRRETTHERE & &0F L 72 iTiR 4 & (T4 397.6+209
n mol//, T3; 9.14+5.8 n mol//, TBG; 62.5+28 mg/l)
2 E . K TBG JE 4 4 o & JIE 1% Ta;
48.2432.2 n mol/l, Ts; 1.1+0.4 n mol/l, TBG;

21 %

6 5 (1984)

6.6+3.4mg/l THotz. T OfhIz IEFIREEE
(non-thyroidal illness, NTI) » L TIE% Ts NTI
154 (Ta; 126435 n mol/L, T3:1.740.3 n mol/l)
BIOE Ts NTI 124 (Ta; 93426 n mol/l, Ts;
085+0.1nmol/) Z & . ZhbDIRDE
Bix22-15F Thotc. T, Ta B X OTBG D
interassay C.V. (%) i 10% AT T&H o 7z.
BRI I Student’s t-test 12 & o 77

. #% 37

ERARE

A kit AR D Ts, Ts 38% O TBG B EE %
B L7e (Table 1), %FTs &3 EEH B (ED),
BXUAKKit iZREhTWS FTs L Ts EE
LEHLAE I VWTRIZEBWTLR—ETh o2,
¥ 72 TBG JBEEY So-S7 TERII AN o7z, 2k
L %FTs fETix, A kit icB i} 2 EDH, %
50 ED g0 %FTs iclk~_Eh o7z, Ta i3,
S4-S7 THR—ETh o7, zhizxtL Ts EEX
nominal FTs icltffl L TE» o 72, Zh b 0FER
oA kit o FTsfEizE e LT T3 iEE* LT3
Tl oTHEDBLATWE LEEXDND.

A kit DRIERHED > bA X aX—Y 3 VI
M, BB, MEFRP L OREREICS WTHRETL
7z (Fig. 1). FTsfEixfiEEic el L CERRYIC
ERL (A), 37°CTA vFar—va V2
BitL7cLz5 12032 LT B/BofER 77 + —
12 L7=(B). F7 15°C, 20°C, 25°C, 37°C 0%
BETA V¥ a—~— h LEEOEREERE Z S

Table 1 Concentrations and characteristics of the Amerlex FTs RIA kit standard

FT; by % free Ts
Normal FTg equilibrium TsP 4P TBG®
(p mol/l) dialysis RIA? ED (n mol/l) (n mol/l) (mg/l)
(p mol/l) (%)

Se 0.92 0.57 0.30 0.19 0.31 25.7 22.2
S3 2.46 1.38 0.36 0.20 0.69 56.6 22.3
Sa 4.77 3.86 0.26 0.21 1.85 100.4 22.3
Ss 9.70 6.18 0.34 0.22 2.85 110.7 23.1
Se 18.48 13.61 0.29 0.21 6.39 110.7 23.5
S 35.42 22.22 0.31 0.20 11.40 110.7 23.5

2 FT3 (Amerlex) divided by total Ts concentration.
¢ TBG was measured by radioimmunoassay (Riagnost TBG).

(Dainabot RIA kit).

b

Ts and T4 were measured by radioimmunoassay

Presented by Medical*Online



Amerlex Free Tz RIA kit 38 X USE#EEITEIC X 5 g EEsE Triiodothyronine J8EE{RIE i D Kok

[A)
3
>
10
"
<
Z s
i
[V
0
50 75 100 125 150 (ul)
serum volume
507 B)
3
3\/40- g
o
=
% 304
(=3
o
N
@ 20
10 .
30 60 90 120 150 180

incubation time (min)

B/BoX 100(%)

FTs(RIA) (pmol/L)

689

0.92 246 477 970 18146 3542
F T3 in standard solution (p mol/L)
(2]
404
o,

30-
204 .
101

100 500 1.000
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Fig. 1 Effects of serum volume (A), incubation time (B), incubation temperature
) (e—e@, 15°C; x—x,20°C; A—A, 25°C; m—M 37°C) and the volume
of antibody solution (D) on free Ts measurement by Amerlex FTs RIA kit.

S 40

20

104
84
64
44
2
0 i 2 5 10 20 40

Free Ty concentration (p mol/L)
Fig. 2 Standard curve and interassay coefficient of va-
riation (CV) for Amerlex FT3 RIA kit (n=6).

CV (%)

L 37°C THRLBREDOBWIHENEE & h 7z (O).
EHIZH Ts HifREEDPERIZE o T FTs MR K
ELEFTHZ LALLM 272 D). Zhb

DR HMES M & L T 37°C, 2T,
fLiE & 100 pf, FiikikE S00 pl ZFVWTA ¥ =
R—hFBZLiLl

7 kit DIEREMBR £ log-logit THK b L, &K
Iz 313 3 interassay C.V. (n=6) #H H L 7= (Fig.
2). log-logit kT b LI BRI 12ITER
RL, CV.Z 104 LT Th o, RICHIBERR
DBERFL 7. % 2% BSA THR L=
BEoA kit iz & 5 FTs fH © £8h% ED ik L sk
L7z (Fig. 3). B4 ORROIMTE » HREHRITL
e W THALZE Y (Fig. 3-A), 7 ED T
BUFT3 X3 HIRIC E>TIET L & » - 7z (Fig.
3-B). A kit OMRERLRREES & &3,
Y% free Ts P—ETHBHZLERLTEY, MmMF
MRICE->T T3 ERMETLTY freeTs o 5%
ZEBICEP VLD LEEL LRSS, 2 TE
WANMIE I 2 BED Ts & iz & kit » ¥FTs
L ED #n %FTs # bk L 7z (Fig. 9. WwTh
BN THME Ts #E Tnmol// £ TL b~/
T %FTs fEI3—ETh o7z, A kit & ED #
Iz X 3 FTs | £ o intraassay 33 X {F interassay
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serum dilution
Fig. 3

21 %

Percent dialyzable T,

6 & (1984)
(8]
A hyperthyroidism
B normal
C low TBG
D pregnancy
0.41 E hypothyroidism-
. F NTI with low T;
A
0.34 c
F
B
0.2
- - E
0.14 D
1 1 13
80 40 16 8 8

serum dilution

Effect of serum dilution on FT3 concentration by Amerlex FTs RIA kit (A) and

on dialyzable T3 fraction by equilibrium dialysis (B) in various sera. For Amerlex
FTs RIA kit, serum was diluted with 29 BSA in saline, and for equilibrium
dialysis method, serum was diluted with phosphate buffer.

0.4
— 00——0 )
§ o
< 0.3
2
6 g —- o
o
0.2
(S
- o——o Amerlex FT3
(=

o———e Equilibrium
dialysis

o
1

2 3 5 6 7
Serum Ts (endogenous—exogenous) (n mol/L)
Fig. 4 Effects of added Ts on free T3 fraction by
Amerlex FTs3 RIA kit and by equilibrium
dialysis method.

0 i

CV. 2 il L 7z (Table2). Ww3h o C. V. }
0% UTFThHY, BREEIRFTH T

ER PR AYIRES

EFAN 125 40 FTs {E% R+ (Fig. 5). ED &
DEEHEIX 21-7.2pmol/l TH 3 DIiTH L,
# kit ToZhiz 3.5-9.1 p mol// < ED iz kb
REN o7, £XHLEiz>o>WTED #izk 3
FTs LA kit 2k % FTs o[ 1 r=0971 ¢ %
b TEWHEBBRICD 2. WMEOHRLIT1.14

T, HLeE A kit o FTs it ED g0 = hic
UK 149 Ead o - (Fig. 6). AURAR B E RE
EE 4B, FTs 0 BREEZRTHEZHH
L7z (Table 3). WFh Rz 3w T b A kit &
ED #: L ofjicE RIS b h 35, A kit © FTs
X ED oz h & R EE I R ES BE 52 30 o FTs
DEFEZERIOLbT LD EEXD NS, Th
z%t Lid TBG % £ 5 iF47 <1k, ED o FTs
PPl REEFBENCD - DT L, Kik
T34 509 BIEFLATIZHAM LT (Fig. 7).
LA L, FRIHERETLHEEZ A0 L i T
TBG BENEWZ b 22bb 35 FTs 2R L
ED 0 FTs L L —E L7. & biz{% TBG
FER L OTER Ts NTI BT @ & 0 FTs fEn4
fiix—FHL 7. L L, & Ts NTI T, ED
B FTs MBEFE Th-o2 DI L, KKkito
FTs 32BN EFEREUT TH o .

Iv. # =

Amerlex FTs RIA kit iz X 5 fi{& FTs @ IE &
#FX ED ¥Ricl LE 2 o 7. A kit OERER O
FTs fELEZELDHAWTW 3 ED ¥ T1E 72 FT3
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Table 2 Intraassay and interassay precisions of free Tz measurement
by Amerlex FT3 RIA kit and equilibrium dialysis method

Intraassay Interassay
Serum A Serum B Serum C Serum D Serum E
Amerlex (p mol//)
n 6 6 6 4 5
Mean 2.32 6.75 8.95 2.37 6.56
S.D. 0.12 0.08 0.45 0.05 0.23
C.V. (%) 5:2 1.2 5.0 2.1 3.5
Equilibrium dialysis (% free Ts) R
n 5 5 8 8
Mean 0.21 0.31 0.20 0.43
S.D. 0.006 0.007 0.012 0.04
C.V. (%) 2.9 2.3 6.0 9.0
40, Eou rwicw, FIsfEOEEHHRA R TREE
b .
) dalysrs £3%Erv. DS ED L - T FTs &
g 30- range:2.1—7.2pmol/L ?ﬁ‘]ﬁ'ﬁ‘é%ﬁ, Iﬁl?%é buffer Tﬁﬁﬂ'é L 9%FTs
2 EXET T3z BmohTnE3), L L
N LZhEBETEHERELEE S TWS, Bacci
E 5k MgCle'® ofib v ic ZHLEEE R v T
=10 WBE, BROEBIE, ok & LT3,
o G MgCls # W 4EOKETYL, MFMRIC X
2 3 4 5 & 1 8 3§ 10 % %FTs OETER® N iz 2ol M HR
Free Ts concentration (p mol/L) .
i DEBCOWTOHROFEEFITATHZ A, 4
Amerlex FTs |E4%&E S 0 - FTs o IE5 X Bacci 5D
2 20 range;3.5—9.1pmol/L 4 L7233 X ©F symmetric dialysis % F v»7zSmals
£l 5OEIZEWS DTH » 7219,
S 20 % kit O MERROKE & 2 O MiFIZ> W T
£ Uo7, WERLEALEZERIELhE.
ol Ml x OWED Ts M 7MED %FTs # ED
» ELHB LA, WTFhoFkizsnwTy %FTs
2 3 4 5 6 1 (8 Ve) 10 fEXRIE—EThoT. LzNBoTKKitIZE»
l L
Free T3 concentration (p mo ' 'C?Ef?‘c FTs & Ts & @fﬁtgﬁfilﬁlﬁ Ts {%E@ﬁﬁ
Fig. 5 Normal ranges of serum FTs concentration

(n=125).

fEicH U 2 o7z, A kit o fE % FTs {13 ED
BTy LR LNS 1250, FTsfEnzE R
ED (sHEADORIERENPERIZE 2D LEXD
ha. BEOHEZX 3L, ED thick 3 %FTs
DEFEIZOWTHahr b FERERNBED L
510, HFEFTOL = 5 FTs 0 FEREHELRESN

TEET5Z Lidnl, B FTs i <, miE
PMIRTZ- LItk o T FTs %k 5 2 L &%
TE3b0LELILNS.

7 kit 3 X 00 ED $5C87 FTs fE0 i o 48 [
BRNFREEC OV TN T BRI EbDTHEL -
7z. LLBOBODOYHREEHIZOWTHEL-E
&, MED FIsfE0SHAIRLFLL—FK L T
3 LiERoEW. TBG e K& EHo iz » IR
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(Y)
1004
a a

50 = .
-~ r=097I n 8
S n=228 .,
2 p<0.00I fe
a Y=1.14x+1.18 . .
- [ ]
= H -'.'
3 104 x
S _ a8
E s g Je, ® hyperthyroidism
= 54 5E . o&° ® hypothyroidism
;: :r o8 A 8, 4 pregnancy
: L3 3 TN & low TBG
g 026 o NTI with normal T3

.ei X' Xo XNTI with low T;
L o X[ x X
e o
I . |._normal___|
range
O.Sj
05 | 5 10 50  100(X)

frce T3 by equilibrium dialysis (p mol/L)

Fig. 6 Correlation between serum FTs concentration by equilibrium dialysis method and

by Amerlex FTs RIA kit.

Table 3 The percentages of patients with hyper- and hypothyroidism
whose free T3 values lie outside the normal ranges

Hyperthyroidism

Hypothyroidism

Normal T4 Normal range

HighTeand T, HighTo Loy Taand apd T, and (p molih
) 0) 13) an ® o
Anlﬁr/l\ei iIt:Ta 100 100 53 0 3.5-9.1
Eq&‘iﬂi'y’ﬁé’m 100 100 76 0 2.1-7.2

BRESRE BH 3o X O RLRIRMSRETUIENE & fF - 7o 0E07
TRERAIEEIZ X5 FIsfEOSFAiIE E bHTE
{—E& L. Lid->THRBHBAERE © FT3
ExsmshkEr LTARKt D FRARIIELDTH
WL DTHHH., LrsicE TBG MENP—> T
b B TIZA kit 12 X 5 FTs fED#K 50% 13 1E
WHRFALL T2 LT 7. 3rd trimester o iE#7
O FT: fE% ED ECHIE LB EIZ £ K, T
NLIEFHEAANCHM TS L L T 51220729,

—7J5 Prince 3 X 1f Ramsden 5 O EFT L5
HHULZFTs i3, EEACELTHL»IZEY
LT AHMELH B2, FEDLZAWTF AN
Ho FTs BEZTRTLOPHL » Tk v,

Amino %% Amerlex FT4 RIA kit {2 X % FTq 23
3rd trimester DL TR T T2 EH %, AR O
EB7VTIVIEEICD EDHTNWD), Lid->T
A kit o FTs [EF#RUCRETHHATE 2 » ¥
kv, WTFhiz L T % 3rd trimester o F 7

Presented by Medical*Online



Amerlex Free T3 RIA kit 35 X USE&RBTEIZ & 5 o iFeE Triiodothyronine 8 FEJIE 1 D Hoik

693
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Fig. 7 A comparison of FTs concentration by equilibrium dialysis (O) and Amerlex FTs
RIA kit (@) in TBG abnormalities and in non-thyroidal illnesses.

D FTs fEico2nTiE, kit zZHWTHIET 3
RYMEOEFFTHAZRE L TEHAEDbANE
Eizbh3b.

& Ts NTI #£> FTs J8E£1x ED $:CHRIE + 3
RY, SEOHKEREFRER D5 WVIZEFRLTIC
DHTBLETBEIHRENEZN®, = hix Ts BEFE
DITFTh szt L, %FTs NIEHH 2 WITER
DEZAHFLTWB Z bick 3. EEL LK
Ts NTI #2458 Gix %Ts & Ts uptake ratio it b
FILTEEL, MEOHIZIZIF—ETH B, &
Ts NTI <1 %FTs @ % » Ts uptake ratio i
ABERTIVEL BB ZLERELRED. Zo%
B3 4¢iz Oppenheimer & 23345 L 7~ inhibitory
ratio LB —FK+ 3 & © T, K Ts NTI # T
3 Ts LIEEA L OEEHET 2RO
PHEETAZLIZE o THASATNS303D, —
FA kit THE-Z 0RO FTs Z2FIE# LT i
SELTWE., Zhid Ts BEE Lk L noEs
NEVRESNERThE LEXZLNS. FIE

DHISIT Amerlex free Ts RIAKit i k> T Z ®D
B FTa 2 JIE LA b & b h, Stockigt &
RESfM, BEEOMETO Td FHEEHOE
Bicky, Ta FEELIFEOFBEVEEL 51T
TTHRTHAH LHBALTWS, EfEORAR
FTsicoWT L AEEN banhia v, £zl ofE
EWEEZ, Ts FHEELEABEALOBI T, %
DOHREFHEAEWOL L i iz v, Wilkins
bizk 3 LERERSRSEE 1 ED ¥z & % FTa JIE
EExER &%, 7ATI0E T LOREAHEEY
BLLUTERT 22, Taf#EfkEHv 2 FTa
ERTREELEZREVWELTWARY, wFhiz
LTHRIERBREN FTs itBWTHLED bR 5
AIREMEM B Y, M ED B RIA Bz k 3§
TsNTI#TD FTs fEOHREOEHBIZEZ O
ik, BEETTOL: 5, FTs D L ¥E %
ED TRz MY n FERRWHERT
BT, Lih->T z o o euthyroidism # IE
LW+ 3 =0icit, & kit © FTs fE0 ATt
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At+oThy, okik FlxE TSH of 8z
iz visamicera iz TRZ6REVWTH
A9,

# iz Amerlex FTs RIA kit D##tZ W22/
Amersham K § K. K. 2 BZHHEL 5.
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Summary

A Comparison of the Measurements of Serum Free Triiodothyronine
Concentration by Amerlex Free T3 RIA Kit and
by Equilibrium Dialysis Method

Norimichi KoNNo*, Hiroshi Kon*, Kohji HAGIWARA** and Hideo TAGUCHI**

* Department of Internal Medicine, and ** Radiology, Hokkaido Central Hospital
for Social Health Insurance, Nakanoshima, Sapporo, 062, Japan

We have assessed a new method of free Ts
measurement (Amerlex FT3 RIA kit) and the
results obtained were compared with those by
equilibrium dialysis method (ED). This method
uses a Ts-labeled analogue, said to be unreactive
with Ts-binding proteins in serum, together with
an antibody that binds both the analogue and Ts.
FT3s is assessed by competitive binding of free Ts
and the analogue to the antibody binding sites.
FTs was measured in 125 healthy subjects, 33
patients with hyperthyroidism, 25 patients with
hypothyroidism, 17 women in the 3rd trimester of
pregnancy, 4 pregnant women with hyperthy-
roidism, 4 subjects with low thyroxine-binding
globulin (TBG), and 27 patients with non-thyroidal
illnesses (NTI). Inter- and intraassay precisions
(CV) for both RIA and ED methods were less than
99 at three different FTs levels. Serum FTs frac-
tion was unchanged for both methods when serum
was diluted or enriched with different concentration

of Ts, indicating that FT3 levels can be measured
in the diluted sera when FTs is expected to be
higher than the upper limit of RIA standard curve.
The normal ranges were 3.5-9.1 p mol// for RIA,
and 2.1-7.2 p mol/! for ED. There was an excellent
correlation between FTs by RIA and ED (r=
0.971, n=228, p<0.001). The RIA method gave
the expected FTs levels in hyper- and hypothyroid-
ism, in low TBG, and in NTI with normal serum
Ts concentration. However, FT3 by RIA ranged
from normal to subnormal in pregnancy and in
NTI with low T3 where FTz by ED were essentially
within the normal range. These results indicate
that FTs by Amerlex kit is a rapid and reliable
method for quantifying the FTs levels in hyper-
and hypothyroidism, but the FT3 by RIA tends to
be lower than that by ED in pregnancy and in
NTI with low Ts concentration in serum.

Key words: Free Ts, RIA, Equilibrium dialysis,
Diagnostic aids.
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