(B

719

%)
Mg 7V =94 0¥ VgERNEDORKRIE
RARMHA & IV 3 RSB S X UFHENEC & 5 B —

S8 RE*  FR OREEY dE ERFT Hp

BE RHAEFRMELFEEN L, BHKRHO T BELXREE RIA THIZE 3% Free thyroxine (FTa) i
£ (ED/RIA) ##RF L, hbETRAERMEZRMEEL, ZOMEBKD Ts XAk ic RIA TRIET 5
Ji#% (UF/RIA) DR & Heitedt Lic. Ta RIA OB/NAISERE 12 1.35 ng/L 2701k 1.1 pg/tube TH - 7.
MEOHER JOFEBREMIVWTA L CV T 10% LT Th =7, EFFHIZ ED/RIA T 13.0-35.6 ng/L, UF/
RIA T 7.1-22.6 ng/L THote. EEH A, FUIRBREERERE, 11/, /K TBG MmiE, IEFRERER (NTD %
Wi g e TomED Fla @EOHEBILE & Th o1 (r=0.831, p<0.001, n=99). {T#Fd FTs L
RO — Bl R R E, MECBWTLAEFHANTSHY, /(K TBGED FIu AL ER TH- 7.
NTI Ti% UF/RIA X % FT4 i3 &BEE X EFEL ETH - %n, ED/RIA Tii low Ts syndrome iz
BWT—MEEUTOMLH o, NTLizR T 5ED FTa DM A E BB FRA % - 7o (r=0.416,
p<0.05,n=24). [l kA5 ED/RIA ic X % FTs JIEEIX, NTI 0O—F%x& UF/RIA kofERE X —
BL, LobieknbfMe SN TS ED S MiEL LICAT, BRNEREZRE L, Fla g nEtEsy
kL LTASAWORER b D EEXDLNS.

W, #ERAVWSRATWS ED &% v UF 373,

L @iol —EOBEDE BRI, B Ta & T Ry

FARIR A V£ v 0 EWPERTEME SRR A L £
V(7Y —F L EV)IRE o TRBEENRZ LELD
. Twv 5 (Free hormone hypothesis)~3, LU 7z 2%
> T, M7 Y —& e EEORIERZFRIBERE
BOBRIIRPTZEDOTERVWLDTHS. B
HEETEHEL DT Y —H 4 vxvr (FLy) JPEER
HFEsh, BRIEICEKFASATWSIZ LD
¥, BnFEBELESATVWS L O X EE BT
(ED) 8 X U'TR4MEE (UF) 3ThH 29, Ll Z
NoH0FER, ZOFEENEHETHHZ LD,
N—FURBEELLTHVWLRBIZRE> TV

* it R IRREE IR
** G HRESHRED
Zft:3F2H4H
BRMZMA I3F3A29H
BIRFER %  FLIRHEFERFDE—KATE (2 062)
JtimEt & RRp IR AE
4 5 O OB

CFTi 2 PIET B FERILELAVLRAT NS,
L 7> LEMTIR (Dialysate) & % \ iz J§i#% (Ultra-
filtrate) RO R Ta 2 53 BEST 2 HikEEETH b,
INBN—F AINBWRERDO—2IZE > T
B, LIzoT, BEHTaz Avnadz i, i
Sf{E7z ED 5wk UF gl X 3 FTa il & B
Kit DBBEPE I Tz, SEEELIIREFR
miE#EEET L, FT. 8E # RIA THIET S
FT4 flliEtk (ED/RIA) 2 Rt 2 & 2572, %
ITZOFEERETA L ELIC, HbE TR
CEELPRE L RIMNEEED 2 WAL, K
FRMBEZRINEEL, ZOEBIET O TaBE
% RIA THIZET+ 5 FTs €% (UF/RIA) 2 2%
L, ZOfERLAREEEITEORESR L & iR
L7z,
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II. ¥R&ELTFE
1) FERFiES S UVEREFO Ts Radioimmu-

noassay

FEORIERE R X U312 £ T Nichols Insti-
tute Diagnostics (San Juan Capistrano CA. USA)
THERERELDT, FIEFEICO VTR TTIC
WX TW59, Dialysis Cell i23B 47 FNA 7
WERVT SV Y U E—EnBRYIML2TNT,
AT S5y Y v F — 123 B E (Spectropor
No. 2, 4>+ & Cutoff 12-14 kDa; Van Water &
Rogers, Norwalk, CA, USA) REZEIh T3,
FH AT A Buffer #1iz 2 pH Buffer & L T 4-(2-
hydroxyethyl)-1-piperazine ethanesulfonate (HE-
PES acid/sodium HEPES; Calbiochem-Behring
Corp., La Jolla, CA) A& 2 TH Y, Zoffic
HEME, Ta & Dialysis Cell L 0 35 255 <72
»® Gelatin & 74 ¥ IgG, 38 X OCATERED
e DBREVEETATNS.

2.4 ml oFH Buffer 2 BT N4 7 iy
h, MFEO2ml 2275y ) rF—RIZW
N7z, 37°C iz T 16-20 K [E] Incubate 4 5.
Incubation #4 T4, FTikE Ta JE CHEAT 2
ETHWRENTRTFT 5. ABIHETIMERR
REFICAWE D, BITRIC & D RIHICI3fEIC
FRInz kit s.

Ta RIA 34 Tadjifk % 2 —7 1 v 7 LIRRE
ANTBZRY. REBIV a2 be—VvllEDOE
PR, X OEHE Ta VAR Z S0 R D 300 pl 43
+ 5. FD#% 1251-Ty ji& (Specific Activity #J 4,000
uCifug) S0l MMz, VA NT v RATTEML,
ZIRIZT 3 B:fi] Incubate + 5. ki 2.0ml O
HFRICTHARBRELZERL, KRENOKEZR
BILTRE, zod v b 2L, Eihi
EroflEEzHER. 2o RIAICAWSL B 5 H
Ts H1 1K » Triiodothyronine (T3) & D78 Xt
0.005% T o7z, ©

2) EOMDOREE

1% Ta, T3, TBG (Thyroxine Binding Globulin),
TSH @#ERWFh s RIAICTHRIEL Y. =7

28 % 75 (1991)

MRO—EICO>W TR B EICL D FTu
EZRELE. ZoRIMNEEE T LICH]E L
FH 1 & 4 L iz Centricon-10 (Amicon Corp.,
Lexington, Mass, USA) # v, & zHHRET
75 FETHB. T b b IfiE1.0-2.0ml %
Centricon 1z A, 37°C i2fg 5, CO2 T Centricon
D ETENEZFREL, 500xg T 90 4y, 37°C Ti#
L. ZDHFETH 100-250 wl O IEBEEH S
e, ZoRINEEKEZ Ts RIA ARRE CHE
L HEPES Buffer # /1% 800 ul L, #» Ta
E% RIAICTHIEL FTa BE (ng/lL) b &2 ®
ol

) ¥ R

B AR RIT LB ER £ v & — I TRARED
ERIh» D, FRREEZ LY, ool
EEMERE, RRE, OER, MHs X 0Nk
BOEGZHICS W TREERD L P o194 %
BAKE (BHESLA, K404, Fi 426165
% MeantSD). FRIRAREEAE S E X ERRFT R B
T UL R AR A& v YRR R & O HRIRRR I A
v > (TSH) JEEEIC X D 3BT L 7ok T4 58 IR
BEREINTIE 9 4, HUIRARMSRECHENE 21 £, B &
O T 5z & v TSH #filFceE+ o FUR R IER
H# (Suppressive Ta) 41 £ Th o7z, Z DOfhicFl
Z O GEYREY 0 TE# ikhi 35 4, FeRtk TBG KT
iE (TBG JBEE : JUEREELAT) 7 4, IF H REURE
H# (Nonthyroidal illnesses, NTI) 46 &% &7z,
O NTLEEIZIZA~ANY vy, TRAEY VB LUK
— NI UHERPORMRIZEL, T Ts, Ts EE
C& D 3RHCHTTHIT Lic. 7z NTI o K5
PR TEMEER (18 £), [LJEA (10 £), FFEA
B £), iEE (64), zoft 44) Thoiz.

4) HEtonE

ZREBHMOMBEBRIER/NE RiEIC X 5 EF
MHTIZE D, 24L& EEDZE X Student’s t-test |2 &
D RRE L7z,

III. % £

D ERFES LV T AERGEORN
BIREICBT o <o O R FERFLE
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(A) Incubation Temperature (B) Incubation Time

FT, (ng/L)
pr

FT, (ng/L)
>

)
]

20 25 30 37 (c) 3 14 2024 48 (W)
(C) Serum Volume (D) Buffer Volume
aoﬁ
501
701 N\
o
) 60 g 40 [ —
£ £
£ g
30 20
O—O0—o0—0o—»H ———o o
- 10
——o— oo 1
101
150 175 200 225 250 (1) 2.2 2.4 2.6 (m)

Fig. 1 Alterations in dialysis conditions for free thy-
roxine (FTs) measurement by equilibrium
dialysis.

(Fig. 1). FTs & EF 1% Incubation JBEE L & b1k
A L (Fig. 1A), Incubation [ [i] 16-20 B [§] ©
iz Lz (Fig. 1B). Zh b0fERM L, BTk
L LT 37°C < 18 [f#] Incubate % J5ik% &
ME. ERMERZELTY, WEMBCKERE
B ER» 7228, & Fla i cia gz LT 5
L JEME A 15% & TF L7z (Fig. 1C). Buffer &
DOEENCE % FTa BE 0 BEED Lo
7z (Fig. 1D).

Ts RIA o Incubation JREE R X OCREDFEEL
¥t Lz (Fig. 24). ZfEHEOMLiEIZ> W T Incu-
bation {BEE 37°C & 25°C L& ik +3 &, WE
D FTy BICER I L b o720, WFhORET
2B W T LIRS (200 rpm) L7225 5 Incubate L7z
FVEEER L, ERIC 9 ED MoV T
25°C © Incubate L, {REOHEEIRF L1225,
HBEm Lo E o FTa #E 13 15.94£3.4ng/L
(Mean+SD) T» b, —J5, {RELIHER 20.6
+3.9ng/L T, $%F 1349 30% & H - 7= (p<0.001),
L7z ->T, Lhig @ FTi RIA JIEDS ML LT,
25°C < 3 W], #EE L7235 Incubate +5% Z &
B LiEs

iz, BITIROMROFEEL AT L 72 (Fig. 2B).

(A) Incubation Temperature and Shaking

(25’0) —— with shaking (37 C)
30 --- without shaking
—_ B
o R
A ==
£ == r—
[y S Y X
'S Gy ~
\\s b
- —— \._.._______.
¢ 1 2 3 & 5m0 1 2 3 4 50

Incubation Time
(B) Dialysate Dilution (C) Time of Washing

10 301
- —~
B = 0
<
= £ 20/
- -
'S 501 t '/—4
10
168 4 2 1 1 2 3

Dilution factor Time of washing

Fig. 2 Alterations in assay conditions for sensitive Ta
measurement by radioimmunoassay.

AFEHOME TN TARREBESERE T LI
F kiR 2 B THSLS T H - 7 (Fig. 20).

PLED&ETHES iz FTa RIA 0fE % iz
RT L Fig.3 k5. A& Kit o FTy B
DOPIEF HE FFHIx 2.7-100.0 ng/L L {E, * 721X
2.2-80 pg/800 ul FHTHRE ShTWS 2%, [RIME
B o Ta PERED oI, EETIEDO S b
2.7 ng/L »#k% HEPES Buffer i T 2 fZIZ&H R L
CHE#MEEERR LTz, Fig. 3R+ o8 < Ta it
EE 1.1 pg/tube = CHIERIEETH » 72,

2) ED/RIA &4 U UFRIA OBESSUER

%

3D FTa D fi ic > T ED/RIA
DFEER L OHEHMZ » 5 L, Intra-assay CV (%)
1% 5.1-10.5%, Inter-assay CV % 3.3-9.1% T&» »
fe. Elf@EmEE v To UF/RIA IZE175
Inter-assay CV 3 X O\ Intra-assay CV ix{if fv b
10% LT Th otz

3) MFEFRICES FI4 REOEE

MERRO FTa BEICHE X 2B RAF L
(Fig. 4). %N, HFURIRMEETTHEIE 3 & OF NTI
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90
801
701

60

B/B, (%)

501
401
307

201

®E#*

1.08 2.16 5.04

12.0 31.2

80.0

1.35 2.7 6.3

15 39

T, concentration

100

pg/tube

ng/L serum

Fig. 3 Standard curve for sensitive T4 radioimmuno-

28 3% 7 £ (1991)

ED/RIA
UF/RIA
T —
100 S S
90-
80-
3 701
o
E 6] — ~—"
= 501
'S
40-
L g o --
301 \.\_,__,__.
P R P —-_——0
204 . Epmfmmogong
0 —a
1 2 4 8 1316 26 52 104 208

Dilution factor
O Normal, ® Hyperthyroidism, B NTI (low Ts),
A NTI (low Tg)
Fig. 4 Effect of serum dilution on FT4 concentration
using ED/RIA and UF/RIA methods in sera
from normal subject, hyperthyroidism, and

assay. patients with nonthyroidal illnesses.
Table 1 Results of thyroid function test in various groups of patients
Free T4 (ng/L)
Ts (ng/dl) Ts (ng/dl) TSH (mU/L)
ED/RIA UF/RIA
Normal 8941.6 124.7+£22.4 1.724+0.92 22.84+-4.8 14.5+4.4
(73) (73) (73) o1 (18)
Hyperthyroid 21.747.28 464.24-256.82 <0.012 149.1+176.02 43.94+21.9¢
@D 21 @n D (12)
Hypothyroid 4.34+1.32 83.74-32.82 71.1+31.6* 6.64-3.32 4.61+£2.12
©) ® ) &) )
Suppressive
Ts treatment 15.1+£2.52 156.3+70.02 <0.082 57.1+£21.22 —
41) 41) (41) (40)
Pregnancy
1st trimester 11.2+3.22 135.94-30.52 1.944+1.12 19.6 +5.7 9.942.22
(11 (11) (11) (€8)) (11)
2nd trimester 14.0-1.82 165.9+£25.52 3.1+£1.502 17.1+2.5 9.8+1.7
an an (49)) an an
3rd trimester 13.3+262 160.0+-26.0 3.0+1.242 19.4+5.7 9.9+1.5
13) 13) (13) (13) (13)
Low TBG 43-+1.4% 66.7+19.42 1.47+0.82 25.3+3.12 15.0+6.8
@) @ @) (@) 3)
NTI
Normal Ty, T3 8.2+1.5 91.94+26.12 1.57+0.94 29.1+11.62 —
13) 13) 13) (13)
Low T3 59+1.82 52.44-12.58 2.154+1.46 25.24+10.3 17.74+9.2
(14 (14) (14) 24) (16)
Low Ty 3.7+3.00 47.81+28.4% 0.994-1.04 20.6+14.5 20.94+8.22
© ® ) ) ®

a: p<0.01 vs. control

(' ): number of subjects
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Normal ew“
Hypothyroidism o 8§ o o @
Hyperthyroidism o Boow
Suppressive T, ¢ FEB.mano

Ist o omymwo | o
Pregnancy IInd » @

Ilird dommdoce
Low TBG +8 |

1 5 10 50 100 500 (ng/L)

Free T, concentration by ED/RIA

Fig. 5 Serum FTs concentration in various groups of patients as measured by equilib-
rium dialysis/RIA (ED/RIA) method.

Normal

o Rodf 2 388°

Hypothyroidism |- °

© ooo

Hyperthyroidism

ic000 0c0 © ©
io °

Ist g o e
Pregnancy Ind e
Mird [rea
Low TBG 0 5
1 5 10 50 100 (ng/L)

Free T, concentration by UF/RIA
Fig. 6 Serum FTs concentration in various groups of patients as measured by ultra-

filtration/RIA (UF/RIA) method.

DIt % ED/RIA fi & HEPES buffer T4 R L
7o, TOHETRARICL2EREOLHNITE.
57z. UF/RIA 25 W TIAREK 1-16 £ T,
ED/RIA 22>\ Tix, &4 Kit o /NHR 5% 13
b 208 = TRRET L. @A, FURSETE
SER X U Low Tasyndrome » —{§] Gl L CTAR
DEEIIHD b o725, Low Ts syndrome
»—F<ix UF/RIA THRARMFED FTs & iz
FRILEDPZFH X VE»-7-. —5 ED/RIA T
FROBEBIZIZOMBETHR O LML o7,

4 FEEBOME FTs BE

& FEIR RO 7 Ta, Ts, TSH, FTs 513 Table
1IZ;R$8Y Thb. £7- ED/RIA R X U UF/

RIA ick 51MiE FTa #ED 5> b, NTI2[R< 4%
FEOFE Fig. 5, 6 IR L@ Th 5.

91 £ D FRNEF H H 57157 ED/RIA iz k 5
FT: 0 TE# I 13.0-35.6ng/L Th-T, =i
12 UF/RIA Jikic & % IE % %6 B (7.1-22.6 ng/L)
CH~RESEER R L. £7- ED/RIAICX %
IEH FTa BERERMM 2T Lic. FRIRBERETT
HED FTa BE 21 E <, BRBETETRIK
M o7z, E 7z Suppressive Ts £ E-F1 D FEFTlT K
WorEiExE R L. im0 FTa @E SRR 18
T—EEMEEZ R LA, EiRPH], BXUBRHIT
TR b EEFGERANICSH - 72 (Fig. 7). ED/RIA
iz X 34170 FTa fiL UF/RIA ik 3 FTy
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40 e
3
= 301 L e )
< . . =
o o =
Sy —
2 . . K

20‘ * 3 ° * o . L4 L3
E : 5 * . ° (Y . g
= . . 2 i .
(19

10-

10 30 40

Gestational weeks

Fig. 7 FT. concentrations in pregnant women as measured by equilibrium dialysis/RIA

method.
0,  ED/RIA
= 90
3 .
< . .
2 40 . ®
N o
[=) % < |
w
> 30- ‘
n .
[ e ¥
'S ol { . - .
BEFE S5
104 i
T 1 T
normal low T; low T,
T, and T;

Nonthyroidal illnesses

F/RIA

60- UF/

= 501

B

< 404 :

< "

'

= 5

> 307

Qo ° -

) [P
20 ' b
]| = .

e .

T 1
low T; Low T,

Nonthyroidal illnesses

Fig. 8 Serum FTi concentration in nonthyroidal illnesses as measured by ED/RIA and

UF/RIA methods.

BroficBEERHEBE®S ok (1=0.592, p<
0.01).

*7- 7 FloK%M TBG (& FiED FTs EIT,
MEICBWTLAEFHEANICOMA L.

fEx DJREERE b S IEFIRIRE B (NTD %
Ty, TaEEICX Y 3RO, FIuBE* It

# L7z (Fig. 8). Ta, Ts L IZIEH 72 NTI B L W
Low Ts syndrome T3, Wiz 5 FTa B X
EE#HEB I OEED AL TV, Zhic
FF LT Ts, Tz & % 12 {KfE » NTI (Low T4 synd-
rome) Tix, ED/RIA BTl 4 FINEHLLTTH
57273, UF/RIA 3Tz 2R ER £ EFEL
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604

50

401

30

FT, by ED/RIA (ng/L)

20+

10 20 30 40 50
FT. by UF/RIA (ng/L)

Fig. 9 Correlation between serum FTa concentration
by UF/RIA and that by ED/RIA methods in
nonthyroidal illnesses.

T, ERGHEULT ORI E, -7, WEIck 3
NTI © FTa [BEOHBERBRIIFE TS - 72 (Fig.
9, r=0.416, p<0.05).

HREFUZ SN TOMREEIC X 5 FTaED
BRI FEE Th » = (r=0.831, p<0.001),

Iv. £ =&

13 FTa BB O JE 23 FOIRIRIE B O BT, 1AM
EARAIRTCHZZLRIEIETTHLARW. BELL
s Tws One-step RIA, 3 %\ Analog
RIA FTa il 5E B 12 i3KR L LTW L 2 h R
RBHY, ZOBROFRIZE, ZhdoflERE
B 52 5WTFOFEOFECELTEE T
BT LBMETHS. &< i TBG, Albumin JEEE
DEBEHEIREBTIRZOENEETH 51419,
Le®>T, THLemeEREETICED FIu
BEZAELL > L3554, UFH5WIED
HBEERWS Z EALEICE B, S E%EE SR
L7 ED/RIA B3 % Bvbh Twiz ED i
R, ZOBREREDLDTHETHY, 20k
EBIUFELRME T Ch, BEMICESERATE
5L0LLTEHSHETEZ LD TH oz,

7< ED/RIA iz & % FTa O E%#H (13.0-35.6

ng/L) i3 Nelson » 23 [@ik7A: HiEx AW THEL
THFEY X VRN E -T2, ZOFEHED—IZ Ty
RIA JIEROIRE OBV HITF 6N 50 bah
. SEIORRH TR, \BEICX ) IEE? ER
T3z L&KL, Nelson b D3iETIIIEEE
FIHIELTEY, ThBAEFRHAZENED -
FRENO—>TH5LEDbNS. REICE Y RIEE
BLERLEBEHZHAMTEVWD, HECxtT 3E
BT O AERMET LR LEXDR, Th
PDEEEShERED L0 X 5 8Btk LD
NDIZHONWTIE, SHBRFEhEIRETHS ).

EHONEARFETRD - FIuEEOEY
% 25 &, =ik Ta Z vz ED Tl 7.6-
18.0ng/L®, UF/RIA T % 7.2-22.6 ng/L, 1Z#k
Ts # % b= UF Tz 8.0-18.3ng/L1®, 2 LT
Mathematical calculation <% 7.4-17.0 ng/L1® T
HY, ThoDfELY L S5 E O ED/RIA L S
RIS E» o,

ED %3 BT FED 20, MEF DKL D
FRIETFONRV. ZOX ) REAEERLT,
&V invivo WM T FTa 2 IET B3 5L
LT, RAERMTEZRIMNERT 2 HEPED FTa
BEL2EX S LT2Ex1DH5D. MFEFRO
FTs B IC 5 % 2 8N BRI L SEBRAYIC L 3E
&N TWR1218,16~18) 2o 7 UH 20 402 13, f@
WANMFOHE, MREEHK 600 LA LTI LD
T FTa BEQETHED L DITXtL, fEkD
i Ta 272 UD 5% Wi ED 35T, &1
fEENEDLDTELTHL FTu 0 K T Ao b1
72121318 Nelson Hiz X % &, ZHIIFEITIKD
BZWEIEBEIRT O B DR ADDHIELEH,
4@ ED/RIA £ X Ut UF/RIA i[c2oWT, {&EA,
FURBRBERETTHEIE, NTIL 2o W TRE L cfER,
NTIo—f] i1z UF/RIA 35 CH Rick v FIu @
BTSSR, o NTI B8 X0 A,
RIS RE TTHEE TR K BB Eh o 2. NTI
TRIFEPHFRICL 5 FTanET 0 BE 1, &E
BPlick o TREZZEXAMBLATE YY), Zhix
Ty binding inhibitors DFEED BEICL 3L D L
ShTwz®, NTI fiiE # bR+, 4 ED/RIA
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BizXx s FTa R, RERMLESZHL LFAILIE
r#x X<, ED/RIA, UF/RIA 0 WFh i,
MFEFROEEO ATRERRN LI C—ELTY
rLEZLNS.

SEEE LNER L RHRIMLEL v 5 UF/
RIA i3, LIl E L - E#H Ts 25 UF
EPERBLZLDOTHD. ZDH i Centri-
con 10 i34+ 5% Ta DEEFEL EbD TR, F
7z Albumin Z VT L 5 _BHDK H © BEE
LELLEL, B FLLRIE % TH - 7219,
TOFECBWTEBERTO Ta REEZ IET S

7e®icix, B TEHRED TaRIA BLETH 3.

4E3 ED/RIA 2 & T s TaRIA 0 f&EE
¥ EiF3720iz, 2.7ng/L ofE#E Ty 52 HRL
T 1.35ng/L % 7z1% 1.08 pg/tube % T JIERRE
BB ERTE 2. chix fekoi & Ta ]
EHEIZ B, #3,700 fEERETH Y, FLW
{& FTs ffE (2.0 ng/L BATF) LASh o> FTa JREE DR
ENARETH »72. £7- ED/RIA #:iz X % FTy
BEE L Oz E WEBEIRS 5 - Tz,
RARMED FTa # UF THIE L7 B 0 EH
FEFE D413 72171920 Faber &t 13-51 ng/
L9, Surks & 13 6-29 ng/L29, # L T Weeke &
X 7-30ng/LY L LTHRY, SEIEHLNELE
R X< —F L. 7277 L, Surks 53 # 45
LT3 Xk 9Hic2, UF gcix ED#ICX 3 ER

HHA L VBNE» o722, ZoBEHIZHAMTRV.

ED/RIA iz X 2 IEF s % X OMK TBG fLiE
D FTy BEEZ, W L#EH# Ta 2 v ED
ICEBFERE —F L 721821728 Moo i f Tl i
ROENIIIEF L LIRS 5 55, HREHHTLH
ERUTICA DR E -7, &5ITEROMTE
FTs i3, UF/RIA #:ic X 3 FTa BE O
BFERMER S -2, {F17F TiifE TBG, BX
U Albumin EEEIZEEHMXH Y, Zhs Fla g
HICEBEEXDZLRHELEATVNEY, L
7273 - T UF/RIA, ED/RIA D WFhiz X 3
FTs JIEfE S fuiE TBG, Albumin D% 8 o 5488
FZPAVWLEZTINVWTHAD.

NTI » FTs BEZRIEEICL V4 &G E228

28 % 75 (1991)

HEShTWAILL2, —p FHE Iz fp o Ta
fE&EH (TBP) BEE (K42, TBP » Ty i3
+ % Affinity »Z{p1», T4 & TBP L &S %H
£33 4’4 (Ts-binding inhibitors) D FE{E2S 71 &
BHiFb TS, LizhA->T Analog RIAD Z
&< TBP REOKELZ T2 WWER TE, FIa
BERKCRFE NS LY, 2z MFEOHRH
BT oW ED T RBERERESE LN SR
MWRHBO, 22Tz ) RBAIT, KHRIML
HE RGBT 5 FTs QIEEOBRHE H 5 71920,
L2 b Bt o Ta R E 2 ERICET 2720
12, RIA ZFwW7= 9?9, &3 Ts4 2 Chromatogra-
phy TRIET 3 HEHEONFESh TS, §H
% 5 3BT O Ts 2 ED/RIA I2RfF SN T
WHEEE RIA THIET 2 L2 R A0k 2D
FHEick 5 NTI © FTq BERILSFIPIER /21
E#LLET o, & <iz Low Tssyndrome T
1 ED/RIA |z X 3 FTs 0 —82 IEH LA T IS
LTWieD LB TH o7, HRMIFHERHFRDO
FERTHRLEE 51T, Mm% H o Tsbinding inhi-
bitors D&M ED/RIA 0 #i4 X v UF/RIA T,
I bobhbDb#HEESNS. 4500
@ NTI Tz i TSH @BERLHER Th o722
Ehb, Zh b o NTI @ JF fBix Euthyroid T
BLEZTIVALHANZND, LLEo T &<
NTI @ FTs jfE* %5 &, ED/RIA # % finwT
3, Low T4 syndrome & —TiZ1E F UL T ic Af#
ShaFRHY, =9 Lcaiciz UF/RIA L X
D, HO FTaBEXHERTHZ EXLEIICR ST
H59.

ko<, FTs fllZA ED/RIA Kit i3, §¢
SRAEME & Sh T EEEENTEE & b THiEL
LT, BREKRMFAKERE L, Lrd NTIo
—E &R, RARME 2 A iz UF/RIA ki
I2RBRLELIL—HL, En FIu 2 lET 2
W R FBELEED IS LEXLRS.

V. E

KA 2 FaEfrd 2 W RIMNEE L, =
O FEHTES & CIEEIRT © Ta & FRAEE RIA THI
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ET 5 FLa gz v, fx oEBofH FT,
BEZHIEL, HEHREL .

1. JIERKEEX 1.35 ng/L 3 % % 1.08 pg/tube
Tdh Y, MEOKESR X UFRESLHIRE (CV)
F, WFhb 0% AT TH -7z,

2. E##H 2 ED/RIA # T 13.0-35.6 ng/L,
UF/RIA #:T 7.2-22.6 ng/lL T - 7z.

3. MREEEIC X 5 FTa BEOHBER, xt5He
RTHETH - 1z {r=0.831, p<0.001 (n=99)} <
»olr.

4. KO TBG [KTHED FTa BEX, Wik
IZBWTERKHANT® o7z,

5. WEBICOWT, MmERRO FTa BEIzxT
DEEE R+ 5 &, ED/RIA TIIZE(LAEL -
7275, UF/RIA % Low T3 syndrome O [fi{& T
FRIZEL 2 FIu BEORKRTAALh .

6. NTITIxFEIcX 2 FlalgEnMIcE & s
THEARAMR 2% & o 7= (r=0.416, p<0.05). LA L,
Low T4 syndrome » FTy4 B3 ED/RIA Tl3—
EERHLT 2R THRH - 7225, UF/RIA T34
FIVIER £ 72 3EFHLL Eicam L.

e

F#wc FTs QI FAEEER/RIA X » b (£ FTa
Fo b)) ORFERWIEWCAERAT T 4V 7 AR
SRS LET.

X M|

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

2) Ekins R, Edwards P, Newman B: The role of bind-
ing proteins in hormone delivery, in Free Hormones
in Blood, pp. 3-43, Albertini A and Ekins RP, eds,
Elsevier Biomedical Press, Amsterdam, New York,
Oxford, 1982

3) Mendel CM: The free hormone hypothesis: a
physiologically based mathematical model. Endo-
crine Rev 10: 232-273, 1989

4) Larsen PR, Alexander NM, Chopra 1J, et al:
Revised nomenclature for tests of thyroid hormones
and thyroid-related proteins in serum. J Clin
Endocrinol Metab 64: 1089-1092, 1987

S) Helenius T, Liewendahl K: Improved dialysis
method for free thyroxin in serum compared with
five commercial radioimmunoassays in nonthy-
roidal illness and subjects with abnormal concentra-

tions of thyroxin-binding globulin. Clin Chem 29:
816-822, 1983
6) Nelson JC, Tomei RT: Direct determination of
free thyroxine in undiluted serum by equilibrium
dialysis/radioimmunoassay. Clin Chem 34: 1737-
1744, 1988
7) Weeke J, Boye V, Orskov: Ultrafiltration method
for direct radioimmunoassay measurement of free
thyroxine and free tri-iodothyronine in serum.
Scand J Clin Lab Invest 46: 381-389, 1986
8) Ingbar SH, Braverman LE, Dawber NA, et al:
A new method for measuring the free thyroid
hormone in human serum and an analysis of the
factors that influence its concentration. J Clin
Invest 44: 1679-1689, 1965
9) Sterling K, Brenner MA : Free thyroxine in human
serum: simplified measurement with the aid of
magnesium precipitation. J Clin Invest 45: 153-163,
1966
10) Shannon N, Woolf PD: Determination of free
thyroxine in serum by ultrafiltration: validation of
a method and preliminary results. Clin Chem 30:
1770-1773, 1984
11) Wang YS, Hershman JM, Pekary AE: Improved
ultrafiltration method for simultaneous measure-
ment of free thyroxine and free triiodothyronine in
serum. Clin Chem 31: 517-522, 1985
12) 48808, #FKEEET, 4 & : Equilibrium dialy-
sis 1z X A MfifF free thyroxine ] &€ . BEF 10:
487-493, 1973
13) Konno N, Hagiwara K, Taguchi H, et al: Measure-
ment of serum free thyroid hormone concentrations
by ultrafiltration—a comparison with equilibrium
dialysis and mathematical calculation—. Ann Nucl
Med 1: 14-22, 1987
14) Csako G, Zweig MH, Benson C, et al: On the
albumin-dependance of measurements of free thy-
roxine, II. patients with nonthyroidal illness. Clin
Chem 33: 87-92, 1987
15) Konno N, Hirokawa J, Tsuji M, et al: Concentra-
tion of free thyroxin in serum during nonthyroidal
illness-calculation or measurement ?. Clin Chem 35:
159-163, 1989
16) Prince HP, and Ramsden DB: A new theoretical
description of the binding of the thyroid hormones
by serum proteins. Clin Endocrinol (Oxford) 7:
307-324, 1977
17) Kamikubo K, Komai T, Nakamura S, et al: The-
oretical consideration of the effects of dilution on
estimates of free thyroid hormones in serum. Clin
Chem 30: 634-636, 1984
18) Nelson JC, Weiss RM: The effect of serum dilution
on free thyroxine (Ts) concentration in the low Ta

Presented by Medical*Online



728 ®E¥

syndrome of nonthyroidal illness. J Clin Endo-
crinol Metab 61: 239-246, 1985
19) Faber J, Kirkegaard C, Westh RH, et al: Pituitary-
thyroid axis in critical illness. J Clin Endocrinol
Metab 65: 315-320, 1987
20) Surks MI, Hurpart KH, Pan C, et al: Normal free
thyroxine in critical nonthyroidal illnesses measured
by ultrafiltration of undiluted serum and equilib-
rium dialysis. J Clin Endocrinol Metab 67: 1031-
1039, 1988
Guillaume J, Schussler GC, Goldman J: Com-
ponents of the total serum thyroid hormone con-
centrations during pregnancy: high free thyroxine
and blunted thyrotropin (TSH) response to TSH-
releasing hormone in the first trimester. J Clin
Endocrinol Metab 60: 678-684, 1985
22) Yamamoto T, Amino N, Tanizawa, et al: Longi-
tudinal study of serum thyroid hormone, chorionic

21

~

28 % 75 (1991)

gonadotropin and thyrotropin during and after
normal pregnancy. Clin Endocrinol (Oxford) 10:
459-464, 1979

Osathanondh R, Tulchinsky D, Chopra IJ: Total
and free thyroxine and triiodothyronine in normal
and complicated pregnancy. J Clin Endocrinol
Metab 42: 98-106, 1975

Kaptein EM, Maclntyre SS, Weiner J, et al: Free
thyroxine estimates in nonthyroidal illness: com-
parison of eight methods. J Clin Endocrinol Metab
52:1073-1977, 1981

25) Konno N, Taguchi H, Hagiwara K: Discrepancy
between uptake of serum triiodothyronine as meas-
ured by albumin and charcoal methods in nonthy-
roidal illness. Clin Chem 32: 2183-2187, 1986
Chopra IJ, Huang TS, Beredo A, et al: Serum
thyroid hormone binding inhibitor in nonthyroidal
illnesses. Metabolism 35: 152-159, 1986

23

~

24

~

26

~

Summary

A Comparison of Measurements of Serum Free Thyroxine
Concentration by Equilibrium Dialysis and
Ultrafiltration Using Undiluted Serum

Norimichi KoNNoO, Kohji HAGIwARA, Masanobu NAKATA and Hideo TAGUCHI

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

We have examined the clinical usefulness for
free thyroxine (FTs) measurement by equilibrium
dilaysis of undiluted serum and by radio-immuno-
assay of Ts concentration in the dialysate (ED/
RIA). The results were compared with those by
ultrafiltration of undiluted serum (UF/RIA),
which is believed to offer the best possible approach
towards estimation of in vitro serum level of FTa.
The precision with both methods was excellent.
There was a high degree of correlation of FTa
concentration by both methods (r=0.831, p<
0.001, n=99). FT4 concentration by ED/RIA and
UF/RIA methods agreed well for hyperthyroidism,
hypothroidism, normal pregnancy, and for low
Ta-binding globulin concentration. In nonthyroidal
illness (NTI), FT4 levels were all within or above
normal for UF/ED method, while some FT4 values
in low T4 syndrome were below normal for ED/

RIA method. The effect of progressive serum
dilution on FTs concentration was also examined
for both methods. There was no fall in FT4 con-
centration in sera from normal, hyperthyroid
patient and in serum with low T4 syndrome for
both methods, but in a serum from low T3 syn-
drome, there was a fall in FT4 concentration by
dilution with UF/RIA method, indicating that
serum dilution with ED/RIA method might under-
estimate FTs4 concentration in some NTI sera.
From these results it is concluded that the present
ED/RIA method is adaptable to clinical laboratory
use as a reference standard method for FT4 meas-
urement.

Key words: Free thyroxine, Equilibrium dialy-
sis, Ultrafiltration, Radioimmunoassay, Clinical
utility.
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