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HURDBSRE D FLIE % TEREIC 512 7o »icizlurht thyr-
oxine 5L N triiodothyronine 4 [S#EHIE S 3 ¢ &
WRBETH B0, ChbREENET 2 C &IXBIES 7t
BRAMTHHY, BFUIEBRTLN. Uids->TH
HREICHIBET, L b IEHEC IR ORs 8 % K3 2 1l
HHHMRIR 0V & OUIEIE 2 PIFT 2 € &5k e & =
BLIhTs1z.

HbNHIL T DEMHITIT Mallinerodt 7 clE% X
N7z Res-O-Mat T, kit % i T, it thyroxine +
(To 2HET sME2 A 0T, KECE? HSER &
FHREHRIRRE, B O BLF DIFRIRESAEM A 1 & DY
HICOWTHE 2N A 12,

il

Res-0-Mat T, kit o 518

Res-O-Mat T, kit |3 Tetrasorb-125 (Abbott Lab.)
B 2 HEP? EFH L { Competitive Protein Binding
Analysis®, #7713 Saturation Analysis® % EHB L L
T3,

Radioactive T, %, TBG ELBIKICmMAS &,

Himmicix TBG #5432 #i0HPY T Radioactive T,
i& TBG #4479 %. ¢ ® Radioactive T,-TBG by
i@ Ty (o AEHBRINGG) 2NA 2 E, il T, &
Kﬂigﬂ U T Radioactive T, |3 TBG #> HiEfian Tl

- B Ty & TBG & Ty &1% resin Ot x4
mﬁiﬂa%ﬂnaé cEitLhsy %&ba 3.

*LM&HK# PSIH%?% ‘%Hﬁ
(EL FHEHR)
21971481 A
HIRIEERSE © AR TR 47916 T H
FUBRERFRR 228 1 YR
AL (T 060)

AIETId % O HMWIT resin strip % [Tl T, %
resin strip (W35 345 DT, resin strip &A% i
DISHEE S, fNA T2 resin strip %~ F#f4 incubation
BBRE U8 D DU BE 2 it 32 &, TBG 2> b EH:
3N 72 Radioactive Ty 0@ 254 % C &3 TX 3.

Y l:dk 51z, Radioactive T, & cold T, & » TBG
ITHf 9% competition %>, cold T, DEAEL T
<&, LHc# % Radioactive T, HhIMUG L TR L
T Uz THEHIED Ty 2MA T S0DEED
HEEE L, RAED Ty BIMAT SVO LS OREHES
s s 2icd > T, MATRMED T, BESH2
CENVTES.

BOE H &

1. Res-O-Mat Ty kit 12 & 2 iy Ty it DRl

WA DHHA 7 v 3 —ov 2ml % AR TzELEI,
BRI 1ml 2RACHFUTHLICERT . 0
BEY% vortex mixer TIOMWIIRE L, KT 540
2500rpm s CMHES S .

Res-O-Mat T; /51 7 VOREIER & B L
well type scintillation counter = 1 43iMlE S 3. (&
—Ex Y h)

BWOSEELTZ LG 0.8ml 5% 08 Ong, 12ng fEHe
i 0.3ml » zh#h Res-O-Mat T, YW N4 7 vic
WIS 5. WEIT resin strip % 1S >2hzhds

T VITHNA T4, rotator CHIES W/Lhs s 18
[{=2i T incubate ¥ 7.

Incubation &7 #%, resin strip & hH{LT#T5.
Blks L OCBEEK 2 ATz 2R 2005 4 7 L Ofiggt
EEAOYFTE, (B2EY L)

BB, &2 3 T, i3t bR
bha.

%IENJL
HemEr
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AT Res-O-Mat T, 7 70d 0ng L 12ng
O FiT RRRHEIC L > TA b cER T, IB DLk
rTmy bLT2HeMREREZT X, BHEIRIR%2E
HT A,

EREAER D DA RERE O Ty i (0 %) 2HiH & 5.

T,-iodine f{iiiZ Res-O-Mat T, (r%) X 0.653 T &

hEHT 5.

2. Protein bound iodine (PBI) {5l

Grossmann & Grossmann (D Barker 2539 7% J{ji

1=

3. 1j% B-Glucuronidase (5-Gase) i D%

BOURSE R AWz B 7 Oid#kicit - 12,

4, I-T, resin sponge uptake rate (T3 R.S. U.)

T, Diagnostic kit “Triosorb test” (Abbott Lab.) %

iz,

5. Tetrasorb-125 kit |z X % fuf T4 HEDHIT

T, Diagnostic kit “Tetrasorb-125” (Abbott Lab.)

% iz,

£ B X
1. FERAERE
a. HURIEREELH N IR O T, {8 (Fig. D

R

Res-0-Mat
Trn
]
| :
i
al o
i -
: : .
ol | Ex = | }f*_' - | [ . | £
5 £ = i
¢ < o + | Normal
i b ~ range
: . i :l
Hyper- Hyﬂ!r. Nontoxic ~ Hypo- Hashimoto  Thyroig Liver Pregnancy

thyroidism Zuthyroid qoiter thyroidism thyr. (v cirrhosis

Fig. 1. Res-O-Mat T, values of various thyroid
diseases. (double circle : untreated hypo-
thyroidism)

4x & BUIRBRHEAEIT JURY O 72 R RERR A L0 o0 B fefi SR
¥, MPERBTRUIZCEL 8.67r% (5.7-11.57%)
Tdh-1z.

b. #EHRREEELED T, i (Fig. 1)

FEORBR BSHE T CHESE 34 BlOMIE A HRIE, i 20.97%
(13.8-28.071%), BT b EAEIROIER/LLTZ 29

8 % 3

5 (1971)

BlicisnTIdEy 10.4r% (6.7-14.11%) Th-1:.

F to IR PR RIS D i: 9.3r% (6.1-12.5
1%), MHRIFHSAEIR TIEIX 8 BV 6.9r% (5.7-8.1
1%) AR 8BV 9.7r% (4.9-14.57%) THIR

fisos 3 WOz 11.71% (8.3-15.1r%) TH -1z
c. HHIEH L OWFELRED T, (Fig. 1D

I 6 M LIFED 9 il DMERGRIZNE 9.87% (8.5-
11.27%), JFHZSE 6 B 6.67% (4.7-8.571%)
Th-l.

d. Res-O-Mat T, fi& BMR {ii (Fig. 2)

Res-0-Mat
T4v%

30 n=34
° r=0.59
p<0.001

25t .

20

! BMR(%)
100

Fig. 2. Correlation between the Res-O-Mat T,
value and basal metabolic rate (BMR).

FHHRIRR LS ONT, WHZFIT LT
U TR, HHEIGRE r=0.59 (p<0.001) THEDIE
OHEEZ A L DT,

e. Res-O-Mat T,-iodine fii & PBI (Fig. 3)

HIERR IR BB E 2901 DT Res-O-Mat Ty~
iodine fif& PBI fif % [l fiad U 7ok R, HEOIEDH
BraEdiz., (=0.73 (p<0.001))

f. Res-O-Mat T, {&&ifijF F#-Glucuronidase {if

(Fig. 4)
24Tl FPOIR it B FB 4 34 D JU A A 1 7 Ll U 7o s
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Res-0-Mat
TgY%
=29
30 n
r-0.73
p<0.001
sl .
20 #
15 +
10 | . J¢ "
. ,
5 | o . g .
. L . i PBI y/dl
5 10 15 20

Fig. 3. Correlation between the Res-O-Mat T,
iodine value and protein bound iodine

(PBD).
Res-0-Mat
T4y %
35
n=34
r:0.70
30 | . p<0.001
5t :
.
o .
20 .
151 - .
, .
10 o X = .
. . *
51 L
B~Glucuronidése
. Unit/h
1000 2000 3000 4000

Fig. 4. Correlation between the Res-O-Mat T,
value and serum [-glucuronidase ac-
tivity.

Res-0-Mat

T4y %
35+

5 r

20

15

10

o= 3

L . L - L Triosorb

Res-0-Mat
T4 %

3B

251

20r

10 20 30 40 50 %

Correlation between the Res-O-Mat T,
value and !*I-triiodothyronine resin
sponge uptake rate (T3 RSU).

Tetrasorb

10 ) 30 ) 50 60 Tqv%

Fig. 6. Correlation between the Res-O-Mat T,

value and serum T, level by means of
Tetrasorb-125 kit,
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B HEOEQCHEEPA LM, (x=0.70 (p<0.001))
g. Res-O-Mat T, {f& T, RSU f& (Fig. 5)
ZEARIRR BB E M I\ TR U T2HE 58,
EOIEDHE» A & iz, (r=0.41 (p<0.01))

h. Res-O-Mat T, {#i & Tetrasorb {ii (Fig. 6)
T R IR R R 35 T 36 T R B U T2 R,

BEOEOHESAEHT.  (1=0.75 (p<0.001))

i. JEic X 32 Res-O-Mat T, fgEnzE) (Fig. 7)
FIBRETR I BEGE TOEE B 76 1ICBW0 T,  Meth-

Res-0-Mat T4
Y%
35
30 R
RT
s |®
TY
S
20
M
15
N
: \
10 \ Normal
range
5 \
0 Months
0 | 2 3 4 5

Fig. 7. Changes of the Res-O-Mat T, value in
hyperthyroidism during treatment.

ylmercaptoimidazole (MMI) 7213 1 AB#ck 5
Res-O-Mat T, {0z 8% U1z, Fig. 7143 &
51z, MMI 30mg # 1~ 2% H#5L, EEERO
WEMEm 2R L ITEFTIE, Zh & FfTL T Res-O-
Mat T, #lliz{l b @fic{& 2R Lz, Fig. 7 ofiT,
e ic bRes T.Y. filix, ™I #5802 H
IR ITEERIEIR DU 2 /0 EBITH b, £12,
M. L #liZ MMI 20mg 5 5 % 5 HICHIRIERD &
50l WL, ChITlE- TAINEM b IEF L 2R LI,

2. Res-O-Mat T, kit OZ:SHIHGT

a. Incubation Hiffic X % &% (Fig. 8)

Incubation ¥ %3053, 6057, 120 /335 % 08 180 43 &
Uizga, Zhzhd Res-O-Mat T, fEzflE L.

8 % 3 & (197D

Res-0-Mat
T4r%
20
15t
ot T ;—-//:
-
st

30 60 120 180 min,

Fig. 8. Influence of incubation periods on the
Res-O-Mat T, value.

Fia. 8 |24 % & 91T, %4 incubation K;f{ic 1) % Res-
O-Mat T, {HiTi2iz & A EZERIZ 8D 5 12,

Fig 9 & incubation RFRFDZ(L & ST EHEHIR D2
fidsaucie 5 C & iR LT,

b. miFoEL: - Hiffic & 2 Res-O-Mat T, D%
#) (Fig. 10 (l=ft))

£RIMFFIC Res-O-Mat T, fiii % Hl7E U 72 8 Bk % —20°C
CHRE - RTEU T2, BSITRAR - Mk %175 - T3~ 6

Pre-count/ Post-count Ratio 180 min,
0ng 12 ng
8.0
7.0
6.0 / 120 min.
5.0
4.0
/ 60 min.
3.0
2.0 ///——/ 3 min,
10
0.0

¥ % of total T4

2 4 6 8 10 12 14 16 18

Fig. 9. Changes of standard curves of the Res-
O-Mat T, kit in various incubation
periods.
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Res-0-Mat Res-0-Mat

T4Y% Tax%

25 25

20 20

15 \ 15

10 Xx 10 —
5 o 5

before after before after

Fig.10. Left figure : Effect of freezing and
thawing of serum samples on the Res-
O-Mat T, value.
Right figure : Effect of administration
of radiological contrast media containing
organic iodine (Telepaque & Urograffin)
on the Res-O-Mat T, value.

H ARG L. 0% BER Bt Uiz, BTy
11.67% 1T U Tkt - B % K U e e o e fE1d S
B 1.3r% Thh, MAEHEOMICIIHEESER®A L
»iz. (p<0.01)

c. ARG IC X 58 (Fig. 10(right))

BEIRG B S (Urograffin) 35 & o0 D9 IR EE
5770 (Telepaque) #SRIHICHERI%Z 1175 - T2 (M1 6 1%
k% T Res-O-Mat T, fE%#%% LTz, #/5H1E -
¥ 8.3r% it LT, #GHEE 9.3r% Tili# D
I3 AEE R A ED 1.

RIELOVICER

Res-O-Mat T, kit % JH Tl Ty 2T L, A&
HaT X b #lE Uil Ty 3SR E ST B0
TIEL RERFEM LU TWAE» E 5D, 3 BITUFEDOR
FEHR IR ESE AL & O/, 2HbT 2, 3 DM
HIEIKOW TR 2T > 1.

Atk Ao izind Ty i, @ERERE BN TEPE
¥ 8.61% (5.7-11.5) T, RixFEDHIRIZFEIETTESE
14 13.8-28.07%, Ingerho d Dz 6.7-14.17%, JEh
FHHEFRIRIEIX 6.1-12.6v% Td -7z, FRIREEHEIT

TRER L OEARICE T 2 WIEM B B NMEZ R L
T2 DR BER IR AR ST & b R IRESEE D IER (L U7z
BleateizoT, Fig 1 m@EIZA U TRIEEEIZ
FThEKER2R Uz, FRIRESRE S CHERE 1T L T, Hif
RIRFI S 2T > Teplcix Fig 7 iwask i, 1
~ 27 HHORINCH T, {HEOFER LT 2R, [
WIEIROUEITB T UTc. —75, I T, [HOET %2 A
IRVEBI TIZFRIERIC 8 BB A BI T, I bitcd
MRS blz. O AR 288K E
BEIROMEICERR L E#IRTEDTH 5.

IR omd Ty @i 8.5-11.2r% T, &@IERHE
DOFFINITH 5. 5K D Triosorb test TIIIFIEDE A
I EAE 2R U,y STOHRIZEGEZ AT A S VREHM D
S 12hs, AiLidER OHIRIRESE DR e LT A &
Abhs.

ATk 215 Ts HOREFERICONT, 4L
13 Tetrasorb-125 kit T & 2 ifiis T & b & 2H
fHlIcHAC &2 MELTVWE. bhbhd & 51 Tet-
rasorb-125 (¢ & % i Ti (EOMERED 2RELI
»3, AT X B IEFEOMERR & 13D TERIL, £
TzifiE O E W ERB R & LD 1.

KIELA O BEFF O FIRIESRE MA&ELED S b, BMR,
PBI T; RSU, Tetrasorb-125 ZME#iic D TlE, %
hZznOMHBERICR LIz X S i dhn & ECHHBEE R
RUTz. ¢d5 % Tetrasorb-125 & DOITE & EWHE
BABAR % & & W i12h5, CTHUMHIE LD E U HlEEEIC
FESLHERTHA S . MHEER KT 5 &, TR
VEEREOBIEFRERMPEL TTHLEWIRENDH 5.

F e #Ecit, Il B-Glucucuronidase {1 psHVR R
RER L AT A L 2BELTWAD, KEIZTD
M#5 B-Gase fii & ORIT § EWIHBIBERMS A bz,

AHEIEH 1A # » > > & LT incubation vial Fio
1AZHETNEANT LT > TWNED, @A in-
cubation vial OfftiRE% iz L1z & ¢ 5, % vial [0
BURBBICIZIZ EAEZER A ED D 12, LIZH-T,
WIEE Y > M 1AD vial OBEREDRIE T
AU 28 REOEREVAL D,

/£33, incubation M2 Z3{bx w1284ty Fig. 8
1A A & D ICBAEHRER D AfLHS 2T 78 2 i % & & D iz
H5, BEAENE G [RRHCHE U T incubate 3 2R bics
W, i Ty fEicidZ{bonc e e B e iz, ¢
D& S ITARBERPERIE L, @IS & ZEticksn Ty
SNITHETH 5.

ULdL—7J, rotator % AT incubate 4 % FA{%.F,
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incubation vial > cap ICEEISET AT 2NN A
T, CARBTH L EITL > TGRS H A C &,
B Lot resin strip [T Utz EE 2 TR 729,
vial BHT 2 5 S WVICTEROTRENE D & % SosE&a
. 3 BICEEARR O AR DZERICAH D sk & - T2l
filc R EVENHS C &, BLOME Ty HOFmN A
IR X 23EDNET A C e &, TEED L
Iy TRPBBETHA 5.

3 — PG AT O Mg T, ik b5 - T
E—EDBAER ST, EAlofi: PBL oMl
BT FRIRERCE & 72 - T, REOWEHFIC SR
HARZN DEEBA LN, —T7, % dif; - @il
22, 3~ 67 AMEELIZESIHERFIc LA
A DM, TODT & B IR L R e
PITIeH L ENHEEN 2.

& E

Res-O-Mat T, kit % fJu CTHEREHRIRERICEH T 3
1A Ty fEOWE 217750, & HIT{bD TR IR e
LD, mhit 2, 3 OEMHREFE2NATUT
DAL A T2,

1. ATk 2 Ty fig, @EERAS IR TIZTEY
8.67% (5.7-11.5), HURIFEEFESTHEE TIXWE 20,97
%, HURIRESAEIC NAE TR 6.97%,  FEraErER
JRIETIZ VT 9.3r%, AR TIEEE 9.7r%, HYRAR
TR 11.7%, 5L O0HEZ T T8 9.81% T
Hotz.

2. AREIZIMEAT X A HURBRBEAET LIEE O EIBsRIC
INWLTC, LIS R R kT 5.

3. BMR, PBI, [fj§ B-Glucuronidase {#, T, RSU,
Tetrasorb-125 kit 2%, #RIHVRIEEEGEMA AL AT & of

8 % 3 45 (1971)

PEE I & OXHHEHTIBWT, AN ThE o
I HEOIEOHE AR Uz,

4. F— FEEEEAIOERSEAEONEMITHER
HArgw, =75, iEOuHHS - BRI X b Ak oMl
EREIINTI T 5.

5. Incubation DR TIXEMAEL 2512,
FEHERR D AR HS Zalk & 72 A Bahsd % 53, HIGEITIE
KEISFER BRI,

6. AREOfEE L, incubation vial Df{ED T
ﬁ&&ﬂ~®t®,%1ﬂaﬁ¢yrkbf%®lx@

HET2DATHITHS.

FHARBEONERICHEEL T2, 3DENKELKICH
e ERUI.
RFEICHi Uz Res-O-Mat T, kit 13451 5 o+

TAY—=FW L DR 5 1)

X Ak
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Summasy

Clinical Studies on the Thyroid Function Test by Means of Res-O-Mat T,

Masachiyo HAYASHIDA, Takashi SHIMADA, Tetsuro KOBAYASHI,

Hiromichi Ohara & Takeo WADA

Depastment of Internal Medicine (Section 1), Sapporo Medical College

The Res-O-Mat T, test, which fundamentally
concerned with the competitive protein-binding an-
alysis, was studied as a link in a series of clinical
evaluation studies of the thyroid function tests. Pa-
tients with hyperthyroidism or hyothyroidism, as well
as normal contral subjzcts, patients with simple goiter,
Hashimoto’s thyroiditis or thyroid carcinoma and
pregnancy or other miscellaneous dysproteinemias,
were subjected to the study, and the results were
compared with the results of other thyroid function
tests, i, e., basal metabolic rate (BMR), protein-bound
iodine (PBI), '*I-triiodothyronine resin sponge uptake
rate (T; RSU), and serum thyroxine level as estimated
with the Tetrasorb-125 kit. In addition, the results
were compared with serum levels of f-glucuronidase
activity, the association of which with functional
state of thz the thyroid has been reported by our
institute.

1) Influences of either oral or intravenous admin-
istrations of radiological contrast media containing
organic iodine and the influences of changes in in-
cubation period were studied, and it was found that
these did not affect the results of the Res-O-Mat
T, test. On the other hand, longterm freeziug and
thawing of serum samples caused to decrease the
Res-O-Mat T, value.

2) The mean value and standard deviation in

each group are listed below :

euthyroid 8.6+2.9 1%
hyperthroid 20.9+7.1 r%
hypothyroid 6.9+1.2 1%
non-toxic goiter 9.3+3.2 1%
Hashimoto’s disease 9.7+4.8 1%
thyroid carcinoma 11.7+3.4 7%
Pregnancy 9.8+1.3 1%
cirrhosis of the liver &

nephrotic syndrom 6.6+1.9 1%

3) The results were compared with other thyroid
function tests and the following coefficients of cor-
relation were obtained :

BMR 34 cases r=0.59 (p<C0.001)
PBI 29 cases r=0,73 (p< 0.001)
f-glucuronidase activity

34 cases r=0.70 (p<<0.001)
T, RSU 43 cases r=0.41 (p<{0.01)
Tetrasorb-125 kit 35 cases r=0.75 (p<{0.001)

4) Changes of value of the Res-O-Mat T, test
in 7 untreated hyperthyroid patients were observed
during the administration of anti-thyroid drugs. The
values were antecedently decreased in the improved
cases of symptoms and reflected the effet of treat-
ment.

5) From these reults, it is concluded that this test
is sufficiently simple and reliable in estimating the

functional states of thyroid.
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