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A Study of 8!-L-triiodothyronine and 13.I-L-Thyroxin Binding Protein Employing

Autoradiography of Immunoelectrophoretic Patterns
By

Hisashi Kawanami
Department of Radiology, Faculty of Medicine, Kyushu University, Fukuoka
(Director: Prof. Dr. Hideo Irie)

Circulating thyroxine (T4) and triiodothyronine (T3) are attached to the specific globulin character-
ized by an electrophoretic mobility intermediate between alpha-1 and alpha-2 globulin. This globulin
is called the thyroxine binding globulin or protein (TBG or TBP). The purpose of this study was to
examine the protein binding of **I-labeled-T3 and !#!I-labeled-T4 by autoradiography superimposed on
immunoelectrophoresis. This method was used here with three thyroid function tests in 5 patients to
determine what differences existed between T4 and T3.

Materials and Methods.

Materials: Sera of 51 patients who received the thyroid function tests was employed. 1311-L-T3
was added to the sera in the ratio 1:3 and permitted to stand for 20 minutes to 24 hours at room temper-
ature.

Methods: Immunoelectrophoresis was carried out in 1.0%, ion agar in 0.05 M veronal buffer pH
8.6 at 5 volts/cm for 60 minutes. Antibody diffusion was maintained for 48 hours. Slides were washed
free of unreactive protein, dried and stained with Sudan black 10B and PAS separately. Slides were in
contact with the X-ray film for 24 hours.

Results:

Four or five black arcs were visualized by autoradiography in the sera of euthyroids. They were
identified as alpha-2-lipoprotein, alpha-1-glycoprotein, alpha-1-lipoprotein, albumin and prealbumin.

In 51 cases these black arcs were observed.

About the sera of 15 hyperthyroids the black arcs of alpha-1-glycoprotein were not visualized in
6 cases (60%). In 27 euthyroids they were visualized in 9 (229). They were prominently visualized in
all 5 hypothyroids. Other black arcs in the autoradiogram did not differ between hyperthyroids and hy-
pothyroids. 131I-thyroxine was more affinitive for alpha-1-glycoprotein than 1311-T3 but less affinitive for
alpha-1-lipo-protein and alpha-2-lipoprotein than 1%1I-T3,
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Conclusion:

1) In the autoradiogram of the immunoelectrophoretic pattern the second black arc seems to cor-
respond with alpha-l-glycoprotein.

2) So-called TBG or TBP consists of alpha-1-lipoprotein, alpha-2-lipoprotein and alpha-1-gly-
coprotein.

3) 1I-T3 is bound to alpha-2-lipoprotein, alpha-1-glycoprotein, alpha-I-lipoprotein, albumin and
prealbumin.

4) The black aro of alpha-1-glycoprotein in the autoradiogram of hypothyroidism is more prominent
than that of hyperthyroidism.

5) '1-T4 is more affinitive for alpha-1-glycoprotein than 13!I-T3 but less affinitive for alpha-1 and
alpha-2-lipoprotein.
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Fig. 1 Serum of patients was poured into each
well and anti human whole serum into groove.
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(4) 73 F75v 2710Biufaps,
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5.
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7EEK 250ml.
3) 0.00INHEEETHES .
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Fig. 2 Specific anti-serum was pourd into upper

groove and anti-human whole serum was pou-
red into lower groove.
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Fig. 3 The compound of *'I-T3 and serum is
poured into upper well and the compoud of
¥I-T, and serum into lower well.

o

proteinffif, ¥i~27 » 7w 7Y vimiF % A7,
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Bi% Fig. 3wy Xk s Amif & ™I-T, RO
BILTy % 2 i f CElIRe izl bo e Bk & L
T, ERIROT & ETHEIL, TohiichiieA
MiF% BT, BRI E R L. FURIREGE
TUEERE, BT, EWAomEcounr, ok
BB L.

4. EBER

FRIREREEIE R Z o MECRA— bS5 VF 75
AR 4K U 5 A BYLIUIER 2 B Hbh 5 .
BI% Fig. 4 o< PLAZ K T REELXDIE,
BA%7IF752710BCHEIh o b Dk

Fig. 4 After immunoelectrophoresis was carried

out, the slide was stained with amido-black
10 B.

S

Fig. 5 Four '"I-T3 black ares were obtained in
all autoradiograms of the slides.

H A B2 &M 2748 H9E

Fig. 6 Pattern of four radioactive sickles in
autoradiograms,

1y £x) (2) [£3)
. | '

o oo
=

Fig. 7 Immunoelectrophoretic pattern was stai-
ned with Sudan black 10B.

Fig. 8 'I-T3 was bound to alpha-l-lipoprotein
and alpha-2-lipoprotein,

"
| o :‘ . > ‘E: :
e —
Ty e

Fig. 5 oin < 4 AR BALIkbE#E 5 b iz Fig,
5ovE=—<kHbbLiFig. 6 CoOFELYL K
b\ 4 T H oW X2 0BEE 3 Lo Wk
BOKENBRTTAT I VvThD = & BHHo
2

X, REABELEC L FHoMER E 3FH
O ILFESE L Sudan Black10B TH i Xht- o L
by % -V FEA THH, a-) FEATHD
Z & hgrotz. (Fig. 7 RutFig. 8).

SORDIEMD T, B o) FERAME R
UHL Q- ) AEE MG VT, REBELkEh e
A—-bFUHTFARTS L, FhFh, Fig. 9,
Fig.10, Fig.11, Fig.12o> k 51z oy- ) KHE &
Q- UV AEED BT, LA LTWBZENED
A E ol TH S .

Fig. 6 eyl s = — =T, FAEX b 2FHHC
ATWIERERR I WT, 2 haiFig 13 st 5 ik
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Fig. 9 Upper immunoelectrophoretic pattern was
obtained with anti-alpha-2-lipoprotein serum
and lower was pattern obtained with antihuman

whole serum.

Fig. 10 Upper radioactive sickle in this auto-
radiogram is made by traces of alpha-2-lipo-
protein. Therefore (1) sickle in the fig. 6 cor-
responds to alpha-Z2-lipoprotein.

Fig. 11 Upper immunoelectrophoretic pattern
was obtained with antialpha-1-lipoprotein ser-
um and lower was obtained with antihuman
whole serum.

Fig. 12 The upper radioactive sickle in this
autoradiogram is made by traces of alpha-1-
lipoprotein. Therefore (3) sickle in the fig. 6
corresponds to alpha-1-lipoprotein.

Bt (PASHMD) oMHE—FH LT
T EmD, EEATHL D ENGOR. A0y 4
M 5 % BRI S 748 3 % 25, FE
L OBEESCHEFOREEND T O 5 b,
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Fig. 13 After immunoelectrophoresis was carried
out, the slide was stained with PAS.

M

Fig. 14 Autoradiogram of the slide. (3) radio-
active sickle in the fig. 6 corresponds to alpha-
1-glycoprotein,

Fig. 15 Upper irnmunolectrophoretic pattern
was obtained with anti-alpha-l-acid glyco-
protein.

Fig. 16 Autoradiogram of the slide. (Fig. 15)

iy

-

Fig. 17 Upper immunoelectretic pattern was
obtained with antialpha-2-macroglobulin and
anti-human whole serum.

0g-Acid-Glycoprotein, o,-fliE], -~ 27 v 7' R
Y uniEL bha. £ T op-Acid-Glycopro-
tein JEUX Op--v 7 B 20 7 ) Vi3 B 4RI
HxFhFh Fig.15, Fig.17o i< oL

— 19 —



1186

Fig. 18 Autoradiogram of the slide. (Fig. 17)

Fig. 19 Autoradiogram of immunoelectrophore-
sis of serum in a patient with hyperthyroidism.

Fig. 20 Autoradiogram of immunoelectrophoresis
of serum in a patient with of euthyroidism.

Fig. 21 Autoradibgram of immunoelectrophoresis
by means of the serum in a patient with
hypothyroidism.
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THEEVKBIZ 1T\, Fig.16, Fig.18m i +— b
T VFH T F B ETOIH, TDWTFhb B{bxa
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o<, ¥EfLi-. Fig.19, Fig.20, Fig.215 6
Bloasie X v BT, eFhd WI-Ty 1okt
NRTUT7NA7T I VEDLBEEOE W, Tv7a
TIVEBBEAELTWAZ EMNGDk. X, FA
Ly 2FmARECEMEUMER, b a-EEx
IR HE TUAESE & IR TRE & 1283 B A T dsEE D3 2
L, BEETHEEC s B o THAE» b &
i BT, Rt BLIT, EoiESEHvc L
Bigyote. Lnvg BT, ofipt BTy L b L
BB Z R0t —HEA & D W
oY REA, 3FHICEG o) FEEICDWT
ueFhd BT 411 BT, kb b &a
LTWa I ERgofe. 773 Ve 2w Tt
BT, & BTy N2 wT AEOERR
BHbhichot,
5. [BERAYIG

1) FUiREREEE & & R Lk o R B -
W, FigI8iiR7 X 5 ic R AL Bl Wi b &
2, OV BIRE, o-BER, ) FEE, T
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Table 1. Appearance rate of radioactive sickles
of alpha-2-lipoprotein

Total |No.of cases
‘ No. of |with sickle percentage
cases |apperance
| Hyperthyroidism 15 15 10023
' Hyperthyroidism "
during therapy 4 4 1009
Euthyroidism 27 27 10025
Hypothyroidism ‘ 5 5 100% |

Qe Y RIEEE L OFEA I Table 1 0 Y, T
DIEFNC 2 TRACEER O H B 238, FURER
BB X 5 2213 bhishol,

Q-BEERFNCDO\WT b & Table2 1@ 573 3@ b
THB. WHCHRBMEEETTHERE & KT &1k
ERH bR, BBy blniEcin 2 b e
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Table 2. Appearance rate of radioactive sickles
by alpha-glycoprotein

Total |No.of cases
No. of |with sickle| percentage
cases |apperance

Hyperthyroidism 15 5 33.3%
Hyperthyroidism

on therapy 4 3 L
Euthyroidism 27 21 78 9%
Hypothyroidism 5 5 100 %

Table 3. Apperance rate of radioactive sickles
by alpha-1-lipoprotein

Total |No.of cases

No. of |with sickle|percentage

cases |apperance
Hyperthyroidism 15 14 93.5%
Hyperthyroidism
on thearpy 4 4 100.0%
Euthyroidism 27 24 89.0%
Hypothyroieism ‘ 5 5 100.0%

Table 4. Apperance rate of radioactive
sickles by albumin

Total [No. of cases

No. of |with sickle|percentage

cases |apperance
Hyperthroidism 15 15 1009
Hyperthyroidism
on therapy 4 4 1002
Euthyroidism 27 27 1002
Hypothyroidim 5 5 10025

BT (JETED ar-EEE VTR iR HE
L, Lad 56&d 100%ic% 0 BLIRERR O H
Blg oo L, JUERE THRIRER © HBUE
THECHEATESCH# L, X eoHBES 1506
5 LEVWLDTHON. £ THETRPRT
WiTBPIRE ALY 2FB i (Fig. 6) ifw
BT 5 a-flERSKHS & TWHEH
DHEREHIR S .

oy~ Y AEEO B HBl e 2w Tix
Table 3 IR D THD. 0V FEBHER LS
ke o iR X 5 HBEOZET A bh 17
& 1005 HBLLTWA.

FaAF 3 v EBLT, L o&Egic oW TiL Table,
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Table 5. Apperance rate of radioactive
sickles by prealbumin

Total |No.of cases

No. of |with sickle percentage

cases |apperance
Hyperthyroidism 15 3 20 9
Hyperthyroidism
on therapy 4 2 50 %
Euthyroidim 27 4 14.89
Hypothyroidism 5 1 20 %

ACTFRTEY CHA. BbETOEMTR VTR
bSO BB Lde. 747 3 Vit o-Bi%E
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Table 6. Correlation between triosorb resin
sponge uptake and apperance of
radioactive sickles by alpha-glyco-

protein
: No. of cases |No. of cases with
Tru:sr;:rb with sickle sickle non
upiase apperance apperance
~ 50% 1 5
50 ~ 40% 3 5
40 ~ 30% 22 6
30 ~ 6 0

Table 7. Correlation betwezen *#I-uptake and
apperance of radioactive sickles by
alpha-1-glycoprotein

Phupiake | N cses [N f cae Wi
apperance apperance
~ 40% 1 4
40 ~ 30% 1 2
30 ~ 20% 8 3
20 ~ 10% 12 3
10 ~ 5% 4 3
5%~ 9 1
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Fig. 22 Black are farthest from the well seems
to correspond to location of prealbumin.
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Fig. 23 Autoradiogram of immunoelectrophore-
tic pattern in a patient with euthyroidism.
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Fig. 24 Autoradiogram of immunoelectrophore-
tic pattern in a patient with hypothyroidism.

Fig. 25 Autoradiogram of immunoelectrophore-
tic pattern in a patent with hyperthyroidism.
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