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L-3, 3’-diiodothyronine ¢» Radioimmunoassay

[ R C A = o

BHE RR*

R EEY

Eg [ 3,3’-diiodothyronine (3,3’-T2) ¢ Radioimmunoassay |z X 3 JIEEZ RS L7z, $T3,3"-T2 M
HiE, L-3,3-Te %, I—FR7AIFEANT, FMFETVT I ViR L, complete Freund’s ajuvant &
HICRRICBRIELTIER L7, Bon=fumiFid, FRIRAVE VB I OEOFEMK L IRELZXMEELRE
PO THERYTH -7z, 3,3-Te-121 |3, 3-monoiodothyronine X v, 7w I v THCERL, Wi
¥, #E 3,000 pCijpg Db DEF. AEIZBT 5, BKRBHRE 0.5ng/100m! Th 57z, TOHETH
FELTCIER AL 3,3-T2 %, ¥ 3.6ng/100ml/ (n=29) THh Y, FURIRERETIELE THifE, FORERERREIK
TETKETH o7, ¥ Fic, Ts 7213 rTs 2RE L R0 Mp 3,3 -Te 2JET 2 &, T Z2ELX
Bro iz, 3,3-Te BSHIAL, 3,3-T2ix, Fi, Ts ORFHC X - TEE SIS LRSI

L FC®Ic

L-3, 3’-diiodothyronine (3, 3-T2) @ Radio-
immunoassay (RIA) iZi, &< OHERIF V19,
AIRTHEME 675, FURBEREE LI M7
BEZTH>THS., FRIRAVE VO — F
K DORIKIZIANT, 3,3-T2ix, =OILFEHED:
LEE+ 51z, Triiodothyronine (Ts) 33 XU Re-
verse Triiodothyronine (tTs) ¢ 2 > DFRIEH H 1K
#Eh, MiPFETIZERBELOND. 4,
bivbiuz, 3,3-T: D RIA OZREFESLL, #E
FRBRREBEOMHPBELZRET S L &I,
¥ FIZ Ts ¥4, 1Ts 25 L2440 L&
BEOE, SRV Fofd 3,3-T BEL L
EHEL, BREAVE ORI — FRETO®E)
LETOELEE M Tz,

II. SEBRHEESLUAE
DR T -

*#A4+ Xy b RLPIZEHT
MUK E F IR S 3 R
ZfF 5448 A 22 H
A 1 S4E 11 A 128
BIREERSE | IMFifeE 344 (8271)
#A4 Ay + RLFZER
[ =

L-3, 3/, 5’-triiodothyronine (rTs), L-3, 3’-diiodo-
thyronine (3, 3’-T2), L-3’, 5-diiodothyronine (3/,
5’-Ts), L-3-monoiodothyronine (3-T1), L-3’-mono-
iodothyronine (3’-T1), L-thyronine (To) 1%, 78 KA
» Henning #:#{m 4, o %, L-thyroxine (T4), L-3,
3’, 5-triiodothyronine (Ts), L-3,5-diiodothyronine
(3, 5-T2) 1%, Sigma DL DZE FAvy, 27 L7 2
v (BSA)(X,Miles #, 8-anilino-1-napthalen-sulfonic
acid (ANS) %, Kodak ff:, RyxzFL v/ Ja
— v (PEG) 3 Fntft, Nal2l (%, Radiochemical
Center Amersham D 3 D % v 7z,

2) 3,3-Te fitkoERSG %

bivbhds FIcliiE Le® rTs HiikERIG kI
#£ 1, morpho-CDI # Fivy, 3,3’-T2 % BSA 2
AT, ZofEAY 1 mg 2HR & LT, complete
Freund’s ajuvant L3kiz, 1 »H LIz, K RIT
RRIEL, 3[MEHEORKER, 10 HEICE#RE V&
7.

3) 3,3"-T2-1251 fEfL

3,3-To-1%1 13, rTe-1%1 DIERGEY L REkIC
CTETIEIL 7. bbb, 3-Tiic CT #T,
125] % N, 15 Hhiz 3,3-T2-125] %, Sephadex
G-25 column THrEERERIL 72,

4) 3,3’-T2 free serum D {EfL

T E LTz, rTs-free serum OERILE L H
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Sample or standard 0.2m/
{[1251]-3, 3/To*1 0.1 ml:|
Diluted antiserum*2 0.4 m/

!

Incubated at 4°C for 24 hours

l

Added 259% PEG 1ml/

!

Centrifugation

l

Count
*1 Diluted with 0.1M borate buffer pH 8.6 containing
0.19 bovine serum albumin.
*2 Diluted with 0.1M borate buffer pH 8.6 containing
7.5 mg/ml of bovine r-globulin and 0.9 mg/m/ ANS.

Fig. 1 Assay procedure

FRIZIT2 5729,

5) Assay procedure

Fig. 1 0Z L EFETIT R -7c. ZOfh 1Ts i3,
RIZHE L FETITRNS, Ta, Ts ik, A F
Ry PR 77Xy 2RV, RRERICET
B NI 3,3-Te2 JEEER LU Ta, Ts, 1Ts 2RET
B, ERE2F), FIRIRERETHEELIR], T
RARBEAEIK T AE 5 F2> HERIL L Z D i % v ik
HELi.

6) BimIEER

{RHE 1.8~2.0 kg ODEF 4 74X 2 [Lic Ts 100
pg %, EBIOERFY ¥ F2LiZ, 1Ts 100 pg
EBIRE V5%, ERAICRmL, oA 3,3
Tz #HIE L7z,

1.8~2.0kg DA RADTH X b, FIRRELHH
ML, 1A 4pg 0 L-Ta x%EL, 28%, ST
FTO 2B, —HFIEERELL, fiFEK
DHEEXHERFEL L, HERKII AR, M
Ts, rTa B LV 3,3-T2 #WE L 7z.

II. RERFFER

1) 3,3"-T2-1251 O {Ef

3-T1 ~DORMRRIC & Y F b iz 3,3-T'B1 D
Hikitheix, FERMICIE, 3,300 pCijpg LEES
3, self-displacement 39 Gk » 72 £ &,
2,500~3,000 pCi/pg Tholz. #-T, bhvb

174352 (1980)

(8%) .J..

50

minimum senstivity (Bo% - 2SD)
5pg/ml, p<0.05

40

30

20

10 T S
x8 x4  x2 x1
(dilution of high T, serum)
—0-0— 2
PR A N e
3 \ 250 500 1000
62 Y25 (pg/ml of 3,3'-T2)
Fig. 2

Table 1 Relative reactivity of various iodinated com-
pounds with 3, 3’-T2 antibody*

Compounds Relative Reactivity
L-3, 3"-T2 100
L-Ts 0.001
L-Ts 0.02
L-rTs 0.05
L-3, 5-T2 <0.0001
L-3/, 5'-Tz <0.001
L-3-T: 0.005
L-3’-T1 0.007
L-MIT <0.0001
L-DIT <0.0001

* The relative reactivities of various compounds were
calculated as the amounts that resulted in 509
inhibition of the binding of labeled hormone to
antibody.

NOFERLIZY vyFL—varvhy vz —oFRi
HEIE, 53% THBEL, 1A assay iz 10,000
cpm M 3,3"-Te-1%1 T3 &, #I3 pg D 3,3
T2 I2HHY 3 5. Fig. 217+ X 91T, HoMAHIRR
EE% Bo% M, —2SD THbt L&, Spg/ml Tho
TEs

2) HitkokRE

AREHC AWk L, FRBALELVBIV
ZOFBKRLORERREE RN LR 2
Table 1 |z553. Table LiZsRL7=X 9z, Bk
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RVEVBIOZOFERE T, LD 0%
ERAEZED SR Tz,

3) EEREOFRFAR L 3,3-T: DIFRMFER

Bl 3,3-Te i %, 3,3’-T2 free serum [fij#% ¢
AWMU, Fig. 2 1R LIX Oz, EiElg
LA R L. EXE, FIRRERIETIE
BIXUGTELE, fFRiEic 3,3-T: ZifmLic L
5, #5105 % DEIRR R LTz,

49 B R M

3EOBREF RRIZBOROI0OARTSHIE L
Lz %, 3.040.2, 57404, 15.1+0.3 ng/100 m/
Tholz. £, ZhHDREE, 15RIESH
WHE LIz 2 A, 29402, 5.5-£0.1, 15.5+0.3
ng/100 m/ T - 7=.

5) EFEABIV, FHEFREBEREBEEICET

%, M 3,3-T: &

Table 2 |2, EHFE29FNZRBIT S, M 3,3-T2
fE%, Ta, T3, rTs fEL & HITRT. FEHMnd 3,3'-
To &%, 3.60 ng/100 m/ T& Y, T, Ts, rTs {EIZ,
Zh*h, 8.3 pg/100 m/, 123 ng/100 m/, 27.8 ng/
100 m/ T3 - 7-. Fig. 31z, HREHEEEFTHEREL
fl, FRAREEREIRTEE S D> Ta, Ts, 1Tz BLO

Table 2 Serum concentrations of Ta, Ts, rTs and
3, 3’-Tz in 29 normal subjects.

Range
Mean (mean-+2SD)
Ts (¢g/100 m/) 8.3 4.9- 16.6
T3 (ng/100 m/) 123.0 95.0-151.0
T3 (ng/100 m!/) 27.8 15.8- 39.8
3, 3’-T2 (ng/100 m/) 3.6 2.1- 5.1

Table 3 Serum concentrations of Ts, rTs, and 3,3"-T2
in thyroidectomized normal and starved

rabbits.
T3 T3 3, 3-Ts
Control rabbits 131+£3.2  46+04 1.0+£0.2
Starved rabbits 133+2.7 303+1.7 4.7+04
(ng/100 m/)

Control thyroidectomized rabbits injected daily with
4 pg of T4 were fed with a standard laboratory diet and
water and the sterved rabbits were given only water for
11 days starting 2 weeks after thyroidectomy.

33T fERIEHE L L LITRLIE. W ho il
REBEIZBW T, EFF LN, FRERERET
HERE T <, ORI AEIR T AE TR - 72

6) UHFIZRITS, Ts & 1Ts OFRMAH

EH TS 2CIC Ts & 100 pg, £72 Filiz 2
ED Y412 1Ts & 100 pg 5.1, REREAYICER
fL, fH 3,3-Te & LckR % Fig. 4 I25R
F. T %5 15144 T, 727252 3,3-T2 2L
ICHERL722, L, TsfE5icsn T, SH
M, MERBEShI T ERL -1k,

7 FRURIgZEHM L, Spg/day o Ts 2 5L

7z, vy Xofd 3,3-Te
AR AL, 1 B 4pg O Ts 2H%ELKIE

T T rT 3,3'-T

4 3 3 2
5g/100ml  ng/100ml  ng/100ml ng/100ml

150t
40 ¢t 600+
14t
10

100+

50 6

=
5 a A
hyperthyroid [ hypothyroid

Fig. 3 Serum concentration of T4, Ts, rTs, and 3, 3"-T2
in hyper and hypothyroid patients.

=10
BB normal

E 700
E —o0=: after rT,
3 600 o after Ty
o 500 H
©
>
2 200
o~
9
300
€,
o
g 200
-
g 100
R T ICL LA Sk 223 )

1 2 3 4 5 6 24(hr)

time after T3 or rT3 injection

Fig. 4 Disappearance of immunoassayable 3, 3’-Tz
after iv injection of 100 pg of Ts or rTs in
rabbits. Serum 3,3’-T2 concentration are
plotted mean of two rabbits.
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WERE L U 3,3-T2 % Ts, rTefEE & HIT
Table 3 {2733, 1Ts & 3,3-Te DM HPEE I, #L
fRIRAE T, 4.6 A 5 30.3 ng/100 m/ 33 L0 1.0 2>
5, 4.7ng/100m!/ L zhZhAREICER L. L
ML, M Ts EEICIIZEERR ORI o7,

Iv. = 4

3,3-T: ® RIA I X BHEZ, Wu bD 0o
Pk, #RICXY, ERERBIV, ERACRT
DMPREERE L L BT, ZLOBERDD. &
Ebb A BRE ORER, FUROIERSER, Ts,
rTs 75 ¥ & [El#%i2, morpho-CDI # fivy, L-3,3'-
T2 % BSA [ZfEA L& iR E w5 2 & TfE
Wsh, ZORREDL, o & FEkiC, L-Ts,
L-Ts, L-rTs 7¢ & LR L 72 5 g 28 AT F8 D
LRI 5Tz, assay ZDOEMEDL, ok L [FE
FRic® 34D ANS 2{Ef+524¢ T, TBG 7
EiEB s o7 OB ERIETE, BEINRER, &
KRR EoRRETROAD LI, bhbho
assay RIT+ARTE S FEEEAOLRD. b
b o assay F O/ MR R EE 1%, 0.5 ng/100
m/ T, JHEOOREFRTH Y, Eko |, &I
B, BbLRFLARERTH o, ZOBEEROFR
DHESL TEZIRENZ, PR OFF OB RED 72 5
T, 33T 151 OFHHHIEICL DS D L& %
bha. $7bs, Burman?, Gavin® (I, \W§
fud 500 pCi/pg LT T, Eb) TEILRHEET
b5DIZER, bhbhid, 3-Ti ~OIKET
3,3/-T2-125] Zf{ERLL, 2,500~3,000 Ci/pg O
W E B2 &2, BREOREBLERD
FRLEbhs.

AW THIE LI IER #F i 3,3-Te 1%, Bur-
man 52 OWE L Y LK o723, Wub, §HiE S
DERLIIERETH -T2, E72, hoRiE L Rk
17, FURIRMEAEIR T IE T, EHF I UEE T,
ORI BERE ST E T3, BfEZ R L.

Ta 225, 3,3-Te ~ORBEEIL, ZOHTHE
EE Tsbl, iTasnbD2o0RENREZD
N3, SRIOERICEBNT, vHFIZ Ts £7203,
Ts 251, 3,3-T: #E L 7= # & (Fig. 4),

1743 5 (1980)

Ts #¥ 5 Lz, 3,3 -Te i fdic iR L7z
Z i, rTa b, 3,3-Te ~KH SN BB
ThHH LS, WubVRART, 1Ts 4%
A#EL, 3,3-T: ORBERIF LI RE — &
Lie.

AL, 1H4pg 0 Ta 2527, fll
fIREED vy X TiX, A 3,3-Te RS, 1Ts L
LLiz, LM ER Lz, Zizbhvbhiz, fl
ke vy Tix, P rTs 22LH7 L, 2O
K%, Metabolic Clearance Rate (MCR) D& T &,
Production Rate (PR) & L5 T 5% L #4110,
S DITHAE, HLRIREE D Uy XicRiT D 3,3 -T:
D MCRZ, EFAEUYFLELEDLLRNI LEH
EHELRED. RERIZBNT, BRIRZHHL,
RISV E v ORWDORED LN T H X1, Ta
FRELEHAIBNTH, JIARRETE, ff
rTs, 3,3"-T2 JEELY, HIOPICER L. #57T,
HARIREED v X2 1T 5 3,3-T: D EHO KA
1%, 1Ts ® PR OWMICER T2 b0 & RS h
5.
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Summary

Radioimmunoassay for 3,3’-diiodothyronine

Atsushi TAKAGI*, Yoko IsozAkr*, Kunio KURATA* and Shigenobu NAGATAKI**

* Dainabot Radioisotope Laboratories, Ltd.
**The Third Department of Internal Medicine, Faculty of Medicine, University of Tokyo

A sensitive, specific and reproducible radio-
immunoassay (RIA) for the measurement of 3,3’-
diiodothyronine (3,3’-T2) in serum is described.
A highly specific 3,3’-T2 binding antiserum was
prepared by immunization of rabbits with 3,3’-Ts
-bovine serum albumin conjugate. A method for
the preparation of 1251-3,3’-T of very high specific
activity which was iodinated from 3-monoiodo-
thyronine was developed. Utilizing this RIA, a
mean serum 3,3’-Tz2 level of normal subjects was
3.60+-1.5 ng/100 m/ (mean+SD, n=29). Serum

3,3’-T2 was found to be increased in hyperthy-
roidism, and was decreased in hypothyroidism.
Serum 3,3’-T2 concentrations after iv injection
of T3 or rT3 in rabbits increased sharply after
injection of rTs, but did not increased after T3
injection. These results suggest that rTs is the
major source of 3,3’-Tz in the serum.

Key words: 3,3/, S’-triiodothyronine rTs, 3,3’-
diiodothyronine 3,3’-T2, 3-monoiodothyronine
3-Ti, 3,3’,5-triiodothyronine Ts, Thyroxine Ta.
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