(| &)

1myE free T, index ¥ X ¢ free T; index & T,/TBG H 35 & OF
T,/TBG Hp#HEEIZ D\ T

4% AE* 4 YO ORI BEA e
Mo ORK*™  NE FEEY mE R

BE EFA, FRBEERSE, 44, thyroxine-binding globulin (TBG) JF/MEICDWT, I free
thyroxine index (FTal), free triiodothyronine index (FTsI), T4/TBG # X 1%, Ts/TBG #&H L, FTd &
T4/TBG, FTsl & Ts/TBG n4aHEGEE Lo, EEAD TJTBG, Ts/TBG i3, Fhzh 3.8+0.7 g
T4/mg TBG, 53.6+8.6 ng Ts/mg TBG Tdh v, HIRIHEEEEETTIX, 114435 BXU216+£152 T,
EFAZL BT, FREICEL (p<0.001), FRIMEEETETE, 0.8+£09 BL 1441440 T, FEIC
A 572 (p<<0.001). HHRL2{Kiz>\ToD FT4 & ToTBG D4EEIE, r=0.94 (P<0.001) Th Y, FTsl &
Ts/TBG Ti% r=0.98 (p<0.001) T, KD THEP o7, TOMEMIF, FREBEERFTECLAETH-
7225, EH AT, FT4 & TJTBG TiE r=0.39 (p<0.02), FTsl ¢ Ts/TBG i3 T r=0.23 (NS) T, #&
O TED o7z, Ml FRAR A VE BB b FTal 3 L O FTsl 0L, ek, FIRIESRERTE
IZOWTIRIE L4, 1=0.76~0.97 L E\W 23, EHATIE r=0.65~0.69 T, HBIHEN 72, LAEHMS,
TyTBG, Ts/TBG %, HRBEERFELZEFAPORNTE7-0D 35 A—F—L LT, BEEERAT
bBLEZ BN, 7, TJTBG, Ts/TBG i3, HBURIEHAEER%EE T FTa, FTsl L [FEE, M free
Ta, free Ts JBEEOLEGhE FHEMICRE L TWA Z LSRR ENZ. L2 LEFKATIE, ZOAFHLNT
<, EFANCRBNT TYTBG, Ts/TBG % FTal, FTsl A, oA BRI v & o P4 o [y s E

LLTHWSICE, HETELS TRALAEVWEEZ NS,

L FC®Ic

i free thyroxine index (F T4 1) 33 L O° free
triiodothyronine index (F TsI) X IRIGHRER
HWOPBW L, free Ta 38X 0t free Ts JEEF % R
RTHERE L LTESLAWL RT3, —F%
Ifi. ¥ thyroxine-binding globulin (TBG) J&EEAS
radioimmunoassay THIEEh B3 X Hiciz b,
fiH Ta: TBG HeAS free Ta L FTa1 L D
B TEWHBBERE b ERHE S h T w
%59, LE%EH H1F, FTI & Ta: TBG HORIRE,

* deimE SRR PSRBT AR
** duipE SRR TP IR BT AR
Zft:S44E5H 11 H
BS54 4£10A 3 |
BIRIGERSE L AL E X P05 1 4 8-3 (8062)
JeimE S RER T SRR R
4 B R OE

B I, FTsl & T:TsBG oEFRs, iR
RV, EFACOWTHRIT L.

IIL. M&HIVRAERE

IEH BT404 (4E4r 35-48 F), AJAHEHIRIREE
BETTHEELS 4, FURIGBREIR T REL3 4, #E4 Grd
trimester) 154, TBG B/E 4 Z0E8T4 %2 %5
L L7z, Zh oA resin Ts uptake (RTU)s {E,
Ta, Ts BX O TBG EEIX, TRTRBRAIEIZX
- Tk iz. RTsU i3 Triosorb kit (Abbott Labo-
ratories) iz X - T, F7z, T4, T3zt commercial
RIA kit (¥4 & v + RI BfZ57) %, TBG i3
RIA-gnost TBG (Behringwerke) # F W THIEL
7-. E¥ AL T Within-assay & CV %, Ta
<, 3.3%, Ts T 4.0%, TBG T 2.2%,RTsU T
2.2% HoTz. FT4J, FTsl 0BHFHE, BikL
2BV THBY, M free Ta, X free Ts 8
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Table 1 Serum thyroxine-binding globulin (TBG) and thyroid hormone coacentrations in normal adult men,
pregnants and the patients with thyroid functional abnormalities.

RT3U TBG T Ts FTal FTsl T4/TBG Ts/TBG
(%) (mg/L) . (pg/dl)  (ng/dD) (#g Ta/jmg  (ng Ts/mg
TBG) I'BG)
29.7** 26.0 9.5 135 9.3 133 3.8 53.6
normal + + =4 4= == + + +
(40)* 2.6 5.3 1.6 14.3 1.4 9.8 0.7 8.6
45.9 21.4 23.5 439 36.6 693 11.4 216
hyperthyroid + + - + = + + +
(15) 6.3 6.0 6.5 158 6.3 27.3 3.5 15.2
0.001)%  (0.02) 0.001)  (0.001)  (0.001)  (0.001) (0.001) (0.001)
20.9 30.7 2.4 48 1.7 30.0 0.8 14.4
hypothyroid - + + + + + + +
(13) 2.3 4.9 1.6 32.3 1.3 5.5 0.9 4.0
(0.001)  (0.01) (0.001)  (0.001)  (0.001)  (0.001) (0.001) (0.001)
18.6 63.5 13.2 150 8.2 87 2.1 23.8
pregnant + + + + =+ %= =k +
(3rd trimester) 1.7 8.3 1.4 23 0.8 14.8 0.3 3.6
(15) 0.001)  (0.001)  (0.001)  (0.02) (0.05) (0.001)  (0.001) (0.001)
42.8 12.2 2.0 55 2.9 78 1.6 45.1
decreased 43.2 11.2 2.8 60 4.0 86 2.5 53.6
TBG 45.1 3.1 1.4 — 2.1 — 4.5 —
37.6 8.2 5.0 90 6.3 113 6.1 110

* Number of subjects.
**  Mean 4 S.D.

# Probability that the value in the test group is identical with the corresponding value in the normal.

BEFEGENEC L D JiE L72sD. 2L, M
th free, Ta, free Ts JEEEI1Z, B Lzt 5o —i
&, TN OER BT, FURERE R,
TBG J/MEBF IOV THIE L.

OI. Bl %E #& R

EFBTF, FURIERETHEES X MK TE, 4
#&, TBG WRAMEDRIEFEF I Table 1 1775 Y
TH5. RT3U, Ty, T3, FT4l B XV FTsl oW
nh, FURIRHRETTHEE T3 <, FURIREREIS
TETEIERIE,r 7. EXBEFomiE TBG
MEEE 1T 26.04+5.3 mg/L (mean+SD) &, R %
BEJTHERE T 21.44+6.0mg/L L HZi2IEL (p<
0.001), FIRERHEAEIK TAE TiX 30.74£4.9 mg/L T
EEBRFIZL BN, FRIZE»>7 (p < 0.01).
TR TIX, 63.5+83mg/L LEL S EhoT2(p<
0.001), TE% 5B F» Ta/TBG 1% 3.84-0.7 (2g T4/mg

TBG) T % Y, Ts/TBG | 53.6+8.6 (ng Ts/mg
TBG) Th -7z, HURIRBERETTHEE D Ta/TBG,
T3/TBG X, ZhZi, 11443538 X 0216+
152 T, EWBFILLTELLLEL (p<0.001),
Tz, FUIRBEREIKRTESCZNE, Zh £ h,
0.8-20.9, 14.4:£4.0 THEIZ{E) > 7= (p < 0.001).
T, SR L Lo FRR SR E DT TBG
T3/TBG, FT4 3L FTsl owvwFhd, EEf
Bz AZ L0, &L hdofc. —FHiFmETE,
T4/TBG (% 2.14+0.3, Ts/TBG (% 23.843.6 Tik
CIERBFEHEELT, AEIK»-%. TBG
WAIETIX, RTsU 3@ <, Ta Tsiddkicfkl,
FT4l L{ETFLTWiz2s, FTsl Tk, —fFliXES
HWHEANICD -7, ZFIFEREUT THo7-.
%72 TBG M/ iE D To/TBG 1%, 4 s 2 23F
BEFEPNIZ5H Y, To/TBG 13, —FIASER L
DEWEERR L.
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Table 2 Summary of the results of correlation coefficient in normal, hyperthyroid and hypothyroid subjects

TBG TBG TBG T4/TBG Ts/TBG free Ta free T3
with with with with with with with
Ta Ts 1/RTsU FT4! FTsl FT4l FTsl
Normal (40)% 0.61%* 0.61%* 0.78** 0.39* 0.23t (20) 0.65*%* (20) 0.69**
Hyperthyroid (15) 0.32t —0.01t 0.32t 0.77** 0.91**  (10) 0.90*** (10) 0.78**
Hypothyroid (15) 0.091 0.13t 0.86** 0.87** 0.98*** (10) 0.79** (10) 0.76**
Combined (83)&# — — 0.80%* 0.94*** 0.98*** (55) 0.97*** (55) 0.96***

# Number of subjects.

t: NS, * p<0.02, ** p<0.01, *** p<0.001.

801 - e normal .
2 . x hyperthyroid
(3 B & bty
60 ':-: ® TBG decreased
3 "5
" 501
é []
¢« 401 .
+~ 301 1.% a "
3 “e e, Mk Ky
% ':.‘ x " x
101 . v
R °

10 20 30 40 50 60
RT3U (%)

Fig. 1 Plotts of serum TBG concentration against
resin T3 uptake value in all subjects studied
(normal, hyperthyroid, hypothvroid, pregnant
and the patients with decreased TBG).

RTsU &, [ TBGEEE ORfRE 2572912,
EFTT, TIRRBEREE, S8 L 0 TBG
WREDF T %8 H T (combined data), T
% 7w v h L7=(Fig. 1). TBG J&F L RTsU 0
PO %, TR, FREFERERE, Comb-

ined data, [>T, ZHhFhEMH L7z (Table 2).

#AD TBG & 1/RTsU DR r=0.78,
BRI EEIE TIE T2 r=0.86 T, WwFhb#st
ZHNCHE Th - 72, FUIRIRERARE ST 3 I T
r=0.32 T{Er - 7.

TBG {#EE L fi LR AV £ L PEEE & D FARS
MResrdL, EWBFTE, TBG & T L0
M OABF r=0.61 THY, TBG L Tz O r=
0.61 T, FLICHE Tholz. L, HIRREGHK

#% Combined data includes normal subject, hyperthyroidism, hypothyroidism
pregnants and the patients with TBG deficiency.

REEPETE, ZhLOBEREIEBDTE 2 2
(Table 2).

iz, T4TBG & FTil, T3/TBG & FTsl D4R
Bj% L &7z (Fig. 2, 3). Combined data Tiz,
T4/TBG & FT4 DAHE{REk r=0.94, T3/TBG &
FTsl Tixr=098 T, WFhLldTE» -
(p <0.001). Zh oD%, EFA, FRAE
REREEICAMT T, R L7z (Table 2). T4/TBG
& FT4l, 33X Ts/TBG & FTsl L DRI,
FORIRBSRESVEIE TIF, AR ICED -T2, IEF
BrTix, #h#Fh, r=0.39, r=023 LELL
KA - 7z (Fig. 4).

WEHEF IR A VT B & FTal Jz U0 FTsl &
DDA &5 & (Table 2), free T4 & FT4l,,
BrfreeTs & FTsl owFhof b com-
bined data Tz, Fh*h, r=0.97, r=0.96 &
ELLE»-T2. &6, ZhboMEN, HIK
RERAE FTHEE, HURIREREIRTIE T Y, EhoTt
2, EHFATIE, r=0.65 r=0.69 &, FARIHHE
RERBIEIC BT, Eholk.

Iv. = =0

oo TBG EEREL, £HETRALAT
W5, FOEFEHEIZ—EL TN, =
HEFR S L, MEHFERROZERIZE DS,
A TBG 235 5T i, TBG MEEEDEES
ERLIZEB LD LEbhS. 4EO TBG e
OIFE T 35~ BN BT T15~38mg/L T
HV, Zhix Chopra 59, Levy %8, Bastomsky
SOHEIEL, X, EELLFRLF Y M &
FAWTHRIE Lol S DG ITEN - 7219, F7z
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20. 01
. 10.04 r=0.94
2 P 53.7001
:o 5.01 n=
g o normal
-] x hyperthyroid
3 . hypothgtroid
® pregna
8 ® decreased TBG
Q 1.01
<
'—
0.5

0.5 1.0 5.0 10.0 50.0 100
free T4 index

Fig. 2 Correlation between T4/TBG and free T4 index (FT4l) with resgect to all subjects
studied. Note that each value is plotted on log-log paper.

500+
© 1001
- r=0.98
oo P <0.001

501 =
g N =86
=
- enormal
(G} = hyperthyroid
o shypothyroid
t s pregnant
= 101 ® decreased TBG
-
5¢

5 10 50 100 500 1000 2000
free T3 index

Fig. 3 Correlation between Ts/TBG and free T3 index (FTsI) with respect to all subjects
studied. Note that each value is plotted on log-log paper.

EEOICED L, M TBG BEOEFMEICIIHE BB L, WETEETIE, EFAI VKL, HiE
EX otz LTWAY, Lizhi-T, SEFE ETETIE, Eholz. Zhix Chopra 5D
HEONRBFTHIEREMI, T0EE, HELE Iz—% LY, TBG capacity DB b —F L Tw
BTszril, RAOEF&HALLTHVTHE 321, Fiz, E#EAO TBG #EX, M Ts,

WweBbhd., FRIREEREED TBG REL Ts BEOWTFHhEL, FEAREDHBERERICH
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Fig. 4 Correlation of T4/TBG with FT4I and T3/TBG with FTsl in normal adult men.

-7z, Zhix, TBG & Ta & ORIZDARFEEH
»% L35 Hesch 51D, Burrows 516 0 Rfg L
BRDH, ZORMIALNATEW. &big, B
R EERMETIE, TBG & AR AL E
VUREE L ORICHERGE 7R £, Lecureuil 505D
IZ—ELTw53.

M TBG y4i & TBG capacity & DfEizi,
BWHBERRE DS L I T8I0, Fi,
Maximal TBG capacity < Free TBG capacity &
RTsU Loz, KHFIOMEENEHZ Z L2 Hmb
HTnb5H23, 1/RTsU & TBG & EEE L D
b, HEEROHD Z EATRENDS. RTsU
L TBG O0B%RIz>WT, Levy Hix, fEx D
TBG % 3, -0 euthyroidism iz>W\T, HED
e Wk ORI E N5 25, ZOBRE,
ORISR RETIE, YTIELAVELTY
58, ZEE 05 TBG #EEE L 1/RTsU 0EE
¥HDHE, EWA, FUIRIREEBIEKTETE, mF
OCAERRECHENR D - 7223, Kb, FIRIR
HRETTHERE Ti3 r=0.32 LE L K2 o7, FR
RtSRETTEE T, MR Ts OMEEAICHEET
BNHOEIEDOHT, TBG iIckES T3 Ta 2HE
2, EFA, T, FIRIREREETEICS 5T,
Bz eBnmbhTna2, ¥z, AEMKE Ta
BE DKV ERIRBREETE T, T4 RBE

FIL T, TBG f4 Ta &S EHT 25, M Ta
BENSERGHAM Eic/z5 &, TBG #4 Te &
I h=lZRBZ LB TS, Lichio
T, FRIGHAETHEIE TI1E, RTU 2HET 5K
FELLT, TBG Ao Mt & H, Thabb,
Albumin, Thyroxine-binding praealbumin (TBPA),
mAFRRA N E LV BESLZEETILEN N HD
LEZLND.

SEOBEHNIZE - T, T4TBG & FT4 & DfH
D TEWHEAE bz, T hid Lecureuil
LOWMENC—FHLTWD. Sbig, RkABEE
2 Ts/TBG & FTsl L OficbFEET D Z L HH
L oTe. ZhHOHMERIE, FUIRIRERAE
T, FIRBHSERTEZ ST TRE LSS
T, IKRELTHEEICE»-T. Zhicxl,
E# A TIE, T4TBG & FTal, Ts3/TBG & FTsl
DNTHRDHE DL, FL LK, -7, FTd, FTsl
X, FhEh, free Ta, free Tz & DEICEVWAHES
Loz Lk, mAPBEREFIRERA LV E VIRED
ENREL LT, BREAVWLA TSI,
L»L, ZhboMEiE, EFXATIE, E2KET
THZENIMORATVAYD, EELL, EFA,
FR IR BSEE RS IS\ T, Blx Itk &
HL, FAEORREE2E. Z0FEEDZ, EFEAD
FT4, FTal (X, HFRBEHERFEICRITLE,

Presented by Medical*Online



42 ®E#

free Ty, free Tz ZIEREICKEL TWEWE L2 E
HRLTW5., L7cdi-T, EFATE, FTd,
FTsl & T4/TBG, T3/TBG Wi, XV IEfE
Iz free Ty, free Ts 2 KBELTWBMIHALNT
724, ZhiZ, freeTs, free Ts JEEE & DEEL
O EIZSE > THLNENS Z LT, HERHN
PTHDH. —F, FIRBHEREREE T3, FTdd
L T4TBG. FTsl & T3/TBG Dz, &V HERES
o7l b, Ta/TBG, Ts/TBG (% FTal, FTsl
g, M ofree Ty, free Ts DEH) % LAY IERE
ERBLTWS LD EEXZ TRV LEN.

Bthic, SRR L Lo RIRGBEHRE REE T,
T4/TBG, Ts/TBG ¥, +TRTIEFHMAI|IZH -
72725, T4TBG, T3/TBG %, HRigfEERE
JEL, ERAOKRNC, BBREFRAEAAT7A—%
—ThdEEXZDNS.

%Iz RIA-gnost TBG ZEtF & hic~¥ 2 b - ¥
v AVHEREHICHEERLET.
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Summary

Correlations of Free T4 Index with T4: TBG Ratio and of Free T; Index
with T;: TBG Ratio

Norimichi Konno*, Hiroshi Kon*, Kooji HAGIwWARA**, Hideo TAGUCHI**,
Ryoji MiNnami**; Takashi KosyiMA** and Yoshio OKITA**

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

Simultaneous measurements of serum resin T3
uptake (R Ts U), thyroxine (T4), triiodothyronine
(T3) and thyroxine-binding blogulin (T B G) con-
centrations were made in normal adult male, hyper-
and hypothyroid patients, pregnants as well as in
the patients with decreased T B G and the correla-
tions of free T4 index (F T4 I) with T4: T B G ratio
and of free Ts index (F T3 I) with T3: T B G ratio
were investigated.

Serum T B G concentration by radioimmuno-
assay was 26.0+5.3 mg/L (mean+S.D.) in 40
normal subjects; it was significantly higher in hypo-
thyroidism as well as in pregnants (3rd trimester)
(30.44+-49 mg/L, p<0.01, 63.54+8.3 mg/L,
p<<0.001, respectively) and it was significantly
lower in hyperthyroidism (21.44+6.0 mg/L,
p<<0.02).

The calculated T4: T B G and Ts: T B G ratios
in normal subjects were 3.8 +0.7 pgTs/mg TBG
(range 2.4—5.2) and 53.6+8.6 ngTs/mg TBG
(36.4—770.8), respectively. These ratios were signifi-
cantly higher in hyperthyroidism (11.443.5,
p<0.001, 216+15.2, p<0.001 respectively) and
lower in hypothyroidism (0.84-0.9, p<0.001,
14.4+4.0, p<<0.001, respectively) compared with
those in normal control. In pregrnants, both T4/

T B G and T3/T B G were slightly but significantly
lower than the control.

When all of the subjects above were combined,
strikingly high correlation was obtained between
F Ts1and T4/T B G (r=0.94, p<0.001). The same
is true for F T3 I and Ts/T B G (r=0.98, p<0.001).
These correlations were still high in hyper- and
hypothyroidism, while in normal subjects, the cor-
relations were worse; for F T4 I on T4/T B G,
r=0.39 (p<0.02); and for F Tz I on T3/T B G,
r=0.23 (NS).

The relations of serum free thyroid hormone
indices and free thyroid hormone concentrations
were also examined. The correlation coefficients of
F T4 1 on free T4 and F T3 I on free T3 in normal
subjects were relatively lower than those in thyroid
functional abnormalities.

These results indicate that T4/T B G and T3/TBG
would be useful for discriminating the thyroid
functional abnormalities from normal and these
parameters appear to reflect the serum free thyroid
hormone concentrations in hyper- and hypo-
thyroidism but not in normal subject.

Key words: free thyroid hormone indices,
thyroxine-binding globulin, thyroid hormone,
TBG ratio, thyroid status
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