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Diagnostic Significance of the Serum Thyroxine Binding Globulin(TBG)
in Various Thyroid Diseases

Bong Heon Han, M.D,, Houn Young Lee, M.D,, Suk Man Ko, M.D,,
Sang Ryong Yoon, M,D, and Heung Kyu Ro, M.D,

Department of Internal Medicine, College of Medicine, Chungnam National University

In an attempt to evaluate the diagnostic significance of the serum thyroxine binding
globulin(TBG) in various thyroid disease states, the authors measured serum T, uptake, T,
total T,, free Ty, TSH and TBG by radioimmunoassay technique, and calculated the free T,
index(FT,I) and T,/TBG ratio in 10 cases of normal subjects, 11 cases of hypbthyroidism,

62 cases of euthyroidism and 37 cases of hyperthyroidism,

The data were analysed in the aspects of diagnostic significance in each thyroid disease

state, and the results were as follows;

1. In 10 cases of normal subjects, serum TBG was 17.4~26.8ug/ml, FT,I was 5.1~9. 7,

and T,/TBG ratio was 21, 9~49. 9(Mean+S.D.).

2. In 62 cases of euthyroidism with diffuse and nodular goiter, FT, was 7.26=+1.82, T,
/TBG ratio was 31.47+10.42, and there were no significant difference from those of normal

subjects (p>0.5).

3. In 11 cases of hypothyroidism, the FT,I was 3.13+2.15, T./TBG ratio was 11.34+5. 31,

significantly lower than normal controls(p<0.01).

4. In 37 cases of hyperthyroidism, the FT,I was 30.0%12.0, T./TBG ratio was 121,44

62.2, significantly higher than normal controls{p<0.01).

5. There were significant correlations between the FT,I and T,/TBG ratio, total T, and

T,/TBG ratio, in each thyroid function states,

6. The FT,I showed 100% of diagnostic value in hyperthyroidism, 89.2% in euthyroidism,
and 80% in hypothyroidism group. The T,/TBG ratio showed 100% of diagnostic value in

hyperthyroidism and hypothyroidism, and 80.6% in euthyroidism group,

The above results suggest that T,/TBG ratio and FT,] showed same diagnostic value in
hyperthyroidism group, but T,/ TBG showed higher diagnostic significance than FT,I in

hypothyroidism,
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T; uptake = Travenol Laboratories Al¢] Compe-
titive binding analysisd] ZAE & Gamma Coat
(12¢I) T uptake kit, T, Total T, % Free T,
Travenol Laboratories A}12] 126] & o] 83} ulijal e &
A kit, TSHL Travenol Laboratories A}9] o] % 3}
AW ol§3 WA EA kit, 28]z TBG & Co-
rning A+ Al EQ TBG WA 953 kit§ A}-43le
ZFsgoH, 3 TiAFE FTJI=T,(pg/dl) X T,

Table 1. Mean Age and Sex Distribution

Hypothy- Euthyr- Hyperthy-

roidism oidism roidism
Total 11 62 37
Mean Age 34 35.5 33.2
(23~56) (11~71) (10~64)
M:F 0:11 6:56 5:32

Table 2. Serum Hormone Levels in Normal Sub-

jects
Hormones Serum Level (M-+S,D)
T,-Uptake 32.3~36.9 %

T, 80~160 ng/dl

Total T, 5.1~10.1 pg/dl
Free T, 0.8~ 2.0'ng/dl
TBG 17.4~26.8 pg/ml
TSH 2.3~6.5 pU/ml
Free T, Index 5.1~9.7
T./TBG 21.9~49.9

uptake(%)/35 T./TBG & T,/ TBG=T,(pg/dl)/
TBG(pg/ml) X1008) F4]-& A-g3le &4

ii) 342 FAAY 2 43 444 TS

HANZE 104614 F FF 344 EEAE a)
T, uptake ] : 32.3~36.9%, b) Ts3 : 80~160 ng/
dl, c¢) Total T,5.1~10.1pg/dl, d) Free T,%] : 0.8~
2.0 pg,/dl e) TBG = : 17.4~26.8 pg/ml, f) TSH
2] :2.3~6.5#U/ml, g) Free T, Index; 5.1~9.%,
9 T/TBG A : 21.9~49.98 .29 o] & FAA4A]
%9 7]%0 2 319t (Mean-+S.D,) (Table 2).
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2 A 22} 110609 1%, 44 9 o9
L2 ASASHEE] 116 (10%) 2 AA 452
o, Hga#-e 344eln 234 B8] 5647kx] BE 3
avh

A ETL 620 (56.3%) = FA7t 6o, I}
56l . BFAH L 355400 Ay B¥xE 14
2y 7147AR EEstgeh

A1 53R S T-L 3740 (33.7%) & F27} 5], =7
32419 on SJFadE-& 33. 2452 104] 48] 6444]7;}4
R34 (Table 1).



Fig. 1. Each hormone level in euthyroidism,
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Table 3. The Diagnostic Significance of Each Thyroid Hormone
T, Total T, Free T, FT,I T,/TBG
Hypothyroidism 33.3% 81.8% 90.9% 80% 100%
Euthyroidism 78% 71.4% 61.4% 89.2% 80.6%
Hyperthyroidism 100% 97.3% 04.4% 100% 100%
2) z} M Fl5Fel A Free T, Index & T/
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TBG =] | ; \ i !
400k
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(0>0.5). =& ZA4A ASAHEE LA FT,I :
¥ 3.13%2.15, T/TBG A& 11.3+5.312 FHAA= .
TR WA FebA  glgla (MeantS.D.) (p<0. 200 i
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Fig. 8. Each hormone level in hyperthyroidism,

— 45—



188 —XEEREREEN  F15% H29 BE HOH 1981~

Talng/dl) . X .
. .
500| X X
x X
X
X x X
400 X
X x
X
X
x
300, X,
x
200+ ., x
..
.
° .
o'.::.a
:.",' A Hypothyroidism (r=0.44¢.
o soe
I L »
00 AA’_A.‘.!. ® Euthyroidism (r=0.147)
a °
L X Hyperthyroidism{r=0.418"
a
L]
° 50 100 50 360 250

T/ TBG
Fig. 4. Relationship between T, and T,/TBG.
Total, T,lug/dd

49 x

20 xxxx

4 Hypothyroidism(r=0.672}

® Euthyroidism (r=0.693)

e X Hyperthyroidism{r=0.769)

50 100 150 200 250
T,/78G
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7t 89.2%, T« TBG=7} 80.6%9] AwkA
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TBG =z EF ZFz 100%9)
(Table '3).
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Fig. 10. Comparison of T;-Uptake and TBG in
Hypothyroidism,

X T, Total T,, Free T,, FT, 14 T,/TBG=+& dl
A2 FAEYE e TBG & A4, 2e A4R
v} 27156] ggd oy 25 FT I TyTBGAE o
Bgo] AW oA b A AskE 2
o} (Fig. 1).

ZAA A 5A sl A= TBG & AN 3 74
A g3 ¥ FTIe} T/TBGA = dAE FA4Rw
@os32 wys TBGE= A4 g_-‘?-" AR, E74E
o] 9x T/TBGA = Ad ZF FArct F2AE
Bervi(Fig. 2). AFFASFTAAE 4 A4 TE
AL Ay A4u AR, TBGx 34 =
= gaun gAY S5 g9t FTI 8 T/
TBG A& 2% Faus & AE 2y (Fie 3).

5) 2 MM 2= Y FTJI9 T,/TBG AL0|2]
AT '

i) Tssh TSTBGH Aol At 7 715E BF 2
Z fol% ARAAE & + A (Fe. 4).
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Fig, 11. Comparison of Ty-Uptake and TBG in
Hyperthyroidism,

ii) Total Tyl To/TBG 2| Afolel AL 744 7%
AsHE(r=0.972), A FFE(r=0.603)7 7153
S(r=0.769)N Al EF {23 ARAAE B $ g
=} (Fig. 5).

iii) Free Tyo} TJ/TBGA Apolel e 7 %%
2N FA AREAE 2 4 gldd(Fig 6).

iv) FT 9 T/TBG ) Aol A= 75 s-5F (r
=0,865), FA7IFE(r=0.614) 2 715IASF(r=
0.715)l 4 Z A% E 2% A7 497 AuaA S
£ 5 gtk (Fig. 7).

v) TSH 9} T/TBG A Aol A 7 757 B
g A4dgA T & + A9t (Fig. 8).
© vi) T, uptake 3 TBG o} T,/ TBG | Afo]ol] A<
A& A7 5T T; uptake = P4 == Y4
nep UAv 4§ Holw TBG: 34, =: 3
A F2AE 29y T/TBGA: iy g4
HHE bl ok (Fig. 9). =3 FAA 7 SAs7
A4 Ts uptake & FAF, =& F4ur}r ez
Bolw TBG & EF JAur ¥e4% ngo T/

TBG 2+ 25 F4nr 32x& Ryod o/F T,
uptake 7} $718 14l D2 E AEFHE
Falol v} (Fig. 10). =3 FAA ASFAFEAA -
Ts uptake = #3& F759.29 TBG & B4 Ex
ZAaa 3 gAY 3exE 2gov TJ/TBGA
22 FAuyg =ox]E ByvhFig 11).

| ot

FAA EES gAWE £33t 359 =9
Agsn g, A4 1Y & 75~80%%€ TBG
(Thyroxine binding globulin)s ¢ 15%% TBPA
(Thyroxine binding prealbumin)s}, Z& i =3
oF 10%% albuminzt Bgszm Yoh o] FAAE
TBG 7} 34 &89 4% 55& AFsed T4
98¢ grks AL & gHA QonP. o Tugt
TyE $ubshed] a8 484 st TBGE 19524
of wAE g om HxlzFe] 63,0004 acidic glycoprot-
eino]opm1®, o] A HHYe) LY FY ¥AA YA
B Audoz ded Jdge AA gEF e,
o] F= #%F TBGE &3R8t 71 A A
Bolglor 2719 W& F2 TBGH Ag5Hd 9
i ZAA R st wyelglan o= dF TBG
9 T2 E 38 A RGP, Levy'®d
o5t TBG & wadd Zgye] £l o|F o5
Whbe o 29 Sl 110 g el TBGS AL
o] 5%l Wk Al TBGS FAo &3ty
AAAY A5 g e S0 AT ALE
g 4 A HAoh

=g AN ERA o2 AAAY Jl5E 2Edt
o] 9ol AFdlA dFa akelzre]l ol E FAA
ZEAE €934 TBG=2 W3Ad 5 3le 24, 5 &
2 TBG & %7147 & Estrogen Fof2%20, q1alst 4]
Aoy, T4 7k g3 TBG & A&7+ AF
£3%, A% 7743859 Dilantin®e] 1} Salicylate”
EJ A8} & 8150 it FFE HoEE o F
A BREAY EAwe R FARY JeREL &
A o7 & 4 Qv JFH44 A TBG & 543
o ZAA J5e SEHe Aol wpdAstl ¥ 4
Ak

4 27 A A4 AN E F52H 45
o] nud A% Fo% Aol gowl, ¥ TBGA
X @7z AFg 2EANE g2} Levy 5192 30,
440.1 pg/ml, Chopra 59-& 28,510.88 pg/ml, -
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A5 A$= 21,2452 pg/ml 24 o] E B} i)

Wi g Byw, HeschidEe 9.7i1.4ﬂg/m1 Burr
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Fe kv radga qaE] AAHdARE
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R & ot FAHY Astel NEE £72F

19774 Burr 3% T.o} TBG Alejel] vid)
ge¢ vysts = 197993 TYTBGAE A+
A 7153 ‘ﬁ“g-L Zl‘r‘i‘ﬂ A} A 84 v z—]z]-lgr ]
g

!

HEA € 11.3i5.31£ A MW %Tﬂ% i‘}i&tﬂ,
FAA AsFATTAAL B 121.4162.284 A
el A Fadrvt %%‘1% ﬂ_oﬂ A 7% o}%
AxgAFAA FTIn
vdebfe] olof ¥ £4 35&}
Z A FEA 8 T4/TBG 2] *}0101
Al E T3¢ Free T, & TSHAE #9

2 % 4 9o Tust FTI) Aeldd: 2474
AFAANSE BF 402 4RAAE T+ 290

24 FTIIs TUTBGA Aol bt 528
of T AFF ok FEE QYA E FHAY A5
AN E AT F 5T d9sv FTl & Total T,
o T, uptaked FoE Qojxd, my FTE
TBG 2 48T 4449 340] 54 B¢ 4 F44
22 AAR AF+EH o F 7‘:]-11-1‘-155,] A% L 93
o Adge T/TBGAE
A% & 4 Ao @eka TBGE 4445
% T,/TBG A4 A7+ 344 715

o selsha g A S ¢ 4 Ak
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AASe 1981 192E) 7872 T R

o WA AR FAA A FASE #2114, 3
A7 582} 626, FAA AsgAF 2 37e] R A
Al 2F 1005 HAo 2 834 T, uptake, T,, Total
T,, Free T,, TSH % TBGZ% 251} Free T,
Index @ T,/TBG 2% T35 3 Free T, Index o Ty
JTBG A& wlwale] ohgst & A8 A9tk

1. a4 @4 TBG & 17.4~26.8 pg/ml .2
o, PT] % 5.1~9.7 T/TBGAE 21.9~49. 95
(Mean+S.D.).

o w4 B AAA FAAE #AF AT
2al ol A FT,l & 7.26£1.82, T/ TBG A& 31.47%
10,425 HAFo 235k 548 Felsk glgiek (Meant
8.D.) (p>0.5).

3. A ASAGEE 1o FTIAE 3.13%
2.15, T,/ TBG & 11.3%5.31% RAAN TRl
A 222 »rh(MeantS.D.) (p<0.01).

4. A 7 53R ST 37l A Free T, index =
30.0+12.0, T./TBG =+ 121 462,22 AANET
ax} @A FrhEe g gt (MeanS.D.) (p<
0.01).

5. BT,]¢ T.,/TBG A, Total T.ot T/ TBG A A
o] qA 7 A AR AAFE BT $o g AaiA

2 2 5 g9

6. P 44 AsdATA 100%, AA7%E

24 89.2%, FAAA AFARTLA A 80%¢) AwE
L A 7 15-31R T

A 948 ngx, T/TBGA=
s A A EFAA 100%, A7) oA 80.6%4
Avrd 4% Jebi g

ojarel AskE TR ZFAA AFFAFAA
FT,Is TJ/TBGA EF ¥ e g9F 3L
3 FAA AsAEANAE FT,I 2t T/TBGA7F

o e AwA 9% depigch
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