(R )

547

VXA LT yvA4ABIZL B AMEG 3,3
ditodothyronine (3,3’-T,) ® #Hl%E

fifa R

BAZR

B* e R

BEE MmFdo 3,3 diiodothyronine D flilig#: & LT radioimmunoassay ## fENL L7z dD C#iET
%. #i3, 3 diiodothyronine ffij#i¥ L-3, 3’ diiodothyronine & # VK FA I K& AW THMFE 7NV 2
AL, TOfEAMEHIFE L LT complete Freund Adjvant & e FRICEIEL TER Lz, 20
FUl i BRI RV E L RO OSBREA L 1 AR R R & 3, 3,3 diiodothyronine (4 RAHLILE
ThHI LB/ b, bound L free form DAMEIZ I =HifkkE A ic. Ak ic B 5 BIERIER
EEiX 0.5 ng/dl Tdh »7-. [EUNER, intraassay reproducibility, interassay variation  BifFTdh -7z, T D
FETHE L AfiEH o 3, 37 diiodothyronine fE ik E% # T 6.4 ng/dl, FURIRRETIHERE THifl,
IR TR CIEE Th o 7=, DLEABE iEH o 3, 3’ diiodothyronine i L LT +4HWE

DHETHDZ LERTD bhT,

T LC®Ic

TR FFRR AV E CORIENFIREL 2 Y,
FHFRBIZBIT 50O HNVE VOEBIHHES
NBEREWAARBESh TV 5.

3,3’ diiodothyronine (T2) iz >\ T¥%, ZOH|
£k & LT radioimmunoassay (RIA) #2338 A X
NERCIIVREY ShTws., LiL, 20
REEIC SOV TRERNRON, WELERO—
BiRBohTwign., 22T, FEFOIE T Of
EHE LT RIA oS ERA,, BERK
FiEERESIT % L RIc K RERRBICR T 2 KB 28
VLD THRET 5.

EBEHMHE LU AE
1) L-3,3-Ts, L-3,3,5triiodothyronine (rT3)

1%, W6 K+ > Henning ## o 3, » % L-thyroxine
(T4), L-3,3',5-triiodothyronine (T3), L-tetraiodo-

* A BRFESE | WEEE
AP 053411 H 13 H
2 S44E2 A5 H
BIREERSE © AH BRI EERT 65 (B 466)
A BRFEFRE | NRE=E
Eo T L

acetic acid (tetrac), L-triiodoacetic acid (triac), L-
3,5-diiodothyronine  (3,5-T2), L-diiodotyrosine
(DIT), L-monoiodotyrosine (MIT) I3 X U4 i
77 3 v (BSA) it Sigma t#HHlo 4 o & Fwv,

8 anilino-1-naphthalene sulfonic acid (ANS) X
Eastman Kodak #§lm ¢ @ % Fv>, 1-cyclohexy-3
(2, morpholimyl ethyl) carbodimide metho-p-
toluene sulfone (morph CDI) % Aldrich chemical
Co.DbDEFEHLK.

2) 33-Te-'BL x5 A 7Ry oL D&
W7z, 7133 specific activity % 4,000~5,000 pCi/pg
Th ol

3) PR REBHEER BT RO B RV~
v—7n7) VEMEERVE.

4) buffer & LTix02% » BSA &t pH
8.6 » 0.08M barbital buffer #{F/H L, HIE DK
DOFFRIZ T Tz ® buffer iz TFT7z - 7z

5) Hifko{ERIFHE: | Chopra® & 0 1Ty DOHifk
VERI S5 Eic ¥, morph-CDI % fivy, 3,3-T: %
BSA z#&a s, ZOKAM1Img 2HRE LT
complete Freunds adjuvant b 3tic 4 BB Z & 5%
RICRIEL, BOBODORBMER T B BICE#HIRX

DEIM L, #%iB assay procedure (¥ U THiE
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ASSAY PROCEDURE

sample or standard 0.1 m/
1-125-3, 3’-Ts 0.1 m/
antibody 0.1 m/
buffer (contained ANS) 0.5 m/

incubated at 4J"’C for 24 hour
added seco}le antibody
incubated at 4°C for 24 hour
centrifugation

count

calculation

{
B/T %= net count of sample or standard

net count of total
Fig. 1 Assay procedure.

DAL X UHUR MO HERS & Blg L.

6) 3,3-T: free 1D ERIFGH: | EHNEIC
LUz Ty, Ty free MiF o ERIGEEICHE L TIT7
Slc. TARDLLIERME 100 m/ iz tracer & LT,
3,3-To-1251 2 ¥ L 7z4%, activated charcoal 20 g
iz, 4°C i 24 iefilfkiE%, 10,000 G iz T 3
Bk L, 524c charcoal #fk L. o)
#£C tracer & LChNz 7z 3,3-T2-121 0 999, 255
KCEXDT, ZoOMmER 3,3-Ts free o+
LTHERL.

7) assay procedure (Fig. 1) : 10x75mm & 7°
T 2AF v 7 RBREE HW Fig. 1 © Z L &FFETIT
1Ay el

8) IfuiE Ta, Ts, 1Ty ORPEIHE Ml Ta, Ts,
Ty OREX, HICHWE? L RIABKICX T
177z oz,

MNRE L VR AE

AHEBKFERE | ARIRE X AR BE CERIK
ERFTAR L HEREICTZM L., EEH 26
%, FURIRBSRETUEELE 49 47, HUIRIRESRETCHELE
BRI 5. ¢ euthyroid state 123 % 50
f5], hyperthyroid state o 14 {1, JF I PRI

BRI TE 19 4, #esetE R IRRbRARIK T IE S5 41,
BAEFARIRSE 24 B, BN FARIRE 9 7, F5HE

16 % 4 5+ (1979)

BT%

40

incubation time
e 24 hour

o--- 0 45 hour

05 1.0 510 0 100 s T2ngldl

Fig. 2 Effect of incubation time on standard curve.

PERCRIRIE 16 4, HFAMERRIRR 5 #l, RFEME
FRBRBSAEIR TAE (< Ta #RMHRHET T euthyroid
state |z 3 % 14 {7, hypothyroid state @ 6 i, zt
237 plz g & UCTHRT 9 ReicRML L, i 5k
BWE E Tl FEE —20°C IR FF L7z,

KEBRER

) mAEOHTE

JRIE L7258 3 PLrp 2 PLic il i VW8 B Hifk
PERL B, Foho | Uksnw Tk, §3 0
B o @M% L 0 Hifkx 8w, 56 M A BRE®RICIE
FeHERBRIZ 1,600 fFofifk % 7. AWIEICIE Z
DA% vz,

2) HiiEOERM (Table 1)

B Ok L BRI AL E VB L OVE O ik
L DB E BRI LRGSR Table 1 T 5.
FKDOZE L, 3,3-Te o3 2 USEE 100% & L
THRb L. kB, HEizix B/T% 7 B ® 50%
&l IR B b Rl i TR . L-Ta &
1% 0.001%, L-T5 & i% 0.005%, 3,5-T; & I 0.005%
DRI W 7228, 1Ty, L-tetrac, L-triac,
DIT, MIT, ANS & i3 %ELRXHEE2 B F, 3,3~
T CERBFATH D Z L BB bR,

3) incubation RS D85 (Fig. 2)

4°C < 24 i1 X O 48 B#fi] incubate L incu-
bation ] DABHEHARIC I X FT B L BRI L7
FERM Fig. 2 ThHo, Mo L 24, 48 Wi L
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Table 1 Relative reactivity of various thyroid hormone
derivatives with anti-3, 3’-T2 antibody

3,3-T, 100%
Ta 0.001
Ts 0.005
Tetrac <0.001
Triac <0.0001
r-Tg <0.0001
3, 5KT2 0.005
DIT <0.001
MIT <0.0001
ANS <0.0001

ANS concentration
o--—a 0 ugltube

0.5 10 5 10 0 100 500 T2ngldl

Fig. 3 Effect of ANS concentration on standard curve.

LI RBRAE ORI DT, EROREC
% 24 I o incubation B # WS Z & & Lz,

4) ANS BEOZEHRICRZTHE (Fig 3)

M EET 2 FIRIR &V € V& EE (TBP)
DPERIC B LET REEER (e, ANS2H
Wizt EOBEEPE L BRI LIckERL Fig. 3T
H5. MO L < ANS 2 LTik B/T% iZ{& < »
- 72 %%, 50~800 pg/tube T i 1F (F Rk D FEAERh
RO ST D TEEED JEICIE 200 pg/tube 0
ANS ¥ i3z & & L.

5) EEHES L UELFOHREER (Fig. 4)

Fig. 4 » Z L { E#Edh#IE 0.5~500ng/d] % T
EREZ R L, BEBEERX 0.5ng/dl Tdh -7z,
F 78 Te % Ta free O fiE THIR L 72 FHR
BARIT AR I B EEITTh o 72,

6) [ 4y =

EFES, FIRIRHEETIEES X U RURIRBE ALK

Table 2 3, 3'-T2 levels in serum in various thyroid
diseases.
UD: Below the limit of detection

Subject No. ;agx}g? Mei[g]/;s[SD
Normal 26 2-12 6.44 3.3
Hyperthyroidism 49 8-60 314+18.0
Treated hyperthyroidism
Euthyroid 50 2-14 7.2+ 5.0
Hyperthyroid 14 8-60 30.3+17.1

Primary hypothyroidism 19 UD-5 324 25
Secondary hypothyroidism 5 UD-3 2.1+ 2.0
Treated hypothyroidism

Euthyroid 14 2-15 6.8+ 2.8
hypothyroid 6 UD-2 1.1+ 1.2
Chronic thyroiditis 24 1.0-13 8.14 4.5
Simple goiter 9 4-9 6.2+ 3.0
Nodular goiter 16 4-12 724+ 3.0
Subacute thyroiditis 3 10-15 13.04 2.6

BT

‘o
M xR

dilution of high 12 serum

o 05 10 50 10 T 50 T2ngldl

Fig. 4 Standard curve and dilution curve of high
3,3’-Ts serum.

TEEMFIZ 5, 10 38 XU 20ng/dl @ T2 Z#HA0L,
ZOEIRKREZ BRI Lz & ZH5FY 101435% Th
-7,

7) intraassay reproducibility } &7\ interassay

variation

AR RIFRAER B T To JEEEAS 2~20ng/dl
10 #f&iz >\ T intraassay reproducibility 33 X O
interassay variation # kit L7c & 25, ThZh
4.0%, 6.4% Th-7z.

8) RERRIRKRICZHIT MK T2 & (table 2)

EHH 26 flicis i 3 M Tz ik 2~12 ng/d/
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ZHafEsRL, ¥ 6.44+3.3ng/dl (Mean+SD) ©
b o7z, FURIRBEAETCHERE 49 $1Tix 8~60 ng/d/
A FL, ¥ 31+18.0ng/dl Th o7z, HIRER
BERETTHERE IC HLA IR AR A - T euthyroid state
iz % 50 i Tix 2~14ng/dl 1245 L, Fg 7.2
-+ 5.0ng/d/, hyperthyroid state @ 14 {] X 8~60
ng/dl iz4yF L, 9 30.3+17.1 ng/dl Tdh - 7.
JRFEME R ARARBEREIR T 19 1 Tk JERELLT
(0.5ng/dl LAF) X9 Sng/dlichyfiL, JIERKEE
T ofl% R\ 74Tl Fg 3.242.5ng/d]l TH
> fe. FEREMERRARBREIC T E S 4 T e e
PITF XY 3ng/dlicspAiL, WBREELLT O fl%
BN T 2.1+2.0 ng/dl Th o7-. JFF
T4 RIS RE (K T AE 1IC Ta S B © euthyroid
state {2 & % 14 | Tix 2~15ng/dl iz43fF L, FE
15 6.8+2.8 ng/d/ hypothyroid state @ 6 ] Tix |
ERELLT X D 2ng/dl iz L, BERELLT
DFZ RN T-FOEEX 1.1+:1.2 ng/d]l Tdh 57z
B FRAR AR 24 fTik 1.0~13 ng/dl i3 L,
g 81145 ng/dl Th o7z, BB FRARE 9
#Tix 4~9 ng/dl iz43AF L, g 6.243.0 ng/d/,
o f I PRSI 16 451 T 4~12 ng/dl iz 43R L,
4 7.243.0ng/dl THh 572, BAMEFRBEARO
L% 5 f] Tk 10~15 ng/dl 1243 L, Fi
13.04:2.6 ng/dl Tdh -7z. LAES  DEF TR
iH T 1% Ty, Ts, T fEEFATLUTEEZ RL
73, FURERBEREICTRE, JRFEM:FIRIRHREET
SEIZ Ta AEHE PR X BRI R DO —i D
SEFICix Ta, T, rITs fEE Z &2 BFHEZ R LI

9) mi#F T2 {E& T4 {EDAES

BREPRBREB 122 Fliz o TliE Tafli e Te
EoHBEZ B LLLZS, r=0674 LHH%
EHEE % (p<0.001) IEDFEREAGE® b h e,

10) Mm% T2 fE & T3 fEDFEEE

FREFIRBIEB IS Flic > Tl Te fE L T
EDFEEZ Bl Lz L 25, r=0.591 L HEEH 4 |

Eiz (p<0.001) EEDFEBEHFED bhlc.

M fuiE T & 1T fED FERE: BAERRRE
B2 plic oW T fiEfE & 1Ts fEOFBEZ RFFL
72& 25 r=0.680 LH#EFHE EFE R (p<0.001)

16 % 4 £ (1979)

T2 ng/d
T4 wg'dl

[ v

30 30
Mean+SE

25 2%

0 0
before | 2 3 4 5 6 7 8 9 10 .12 wesk

ngel [
600 73 ngldl
40
30
20 20
100 100
50 50
20 20

10 0
before | 2 3 4 5 6 7 8 9 10 | 12 week

Fig. 5 Changes of 3, 3’-Tg, T4, Ts and rTs levels in
serum during antithyroid drug treatment in
patients with hyperthyroidism.

EOFRERRD bz,

(2) FORIRBERE TTHERE i i HIRAR A TR 5D o of
16 T. i (Fig. 5) : Fig. 5 13 RURIREEAETTHERE 8
Bliz 2 F < = (MMD) {68 & 1775 - 72 B ff
B Te Ty, Ts BEO T3 fHOEEZ RLIZL D
TROZ & L fiE Te fEi, Ta, Ts, 1T & [FkIC
MMI 5 8H A3 3125 > TR T L, Ta, Ts, 1T
LRERRHCIERRICOMRT S L 5k -7z,

13) RSEHERRIRBEEETIEIC T+ MRAED

O 1hniE T {EDZEEh (Fig. 6)

Fig. 6 1% M FIRIRBEREIR TAE © 3 flic T,
EFER O M Te, Ty, Ts B L T EOEH)
ERLIELOT, miF T fiix Ts &5 o Hif B
TOEGEO#ME i LFL, Ts Ts, 1T &
RERRFICIERRICMT 2L S ick - 7.
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Tapgldl @—-l 100 T4pglday B{ngldl

—e T2
onp M3

1
Fheforel 2 3 4 5 6 7 8 9 10 W 12
week

Fig. 6 Changes of 3, 3’-Tg, T4, T3 and rTs levels in
serum during T4 treatment in patients with
hypothyroidism.

1 =®

3,3-T, ORIEHE L LT RIA g EASH, 3#
FICX OHME-Y ShTwa., Lal, ZOHE
Bz oW TREEBAGR, WELERO—EN
‘BohTWaEW., 22T, EEHOLIX 3,3-T: ofl
L LTo RIA B0RFEE2 A%, RBRERHFT
BREOBWHERHESLT 5 Litic, FEPRR
FBRIZBT 2 MEEOEB 2 BB Lo TRET
5.
Pifk o fERI 1% Chopra® & 0 1Ty O HifklE
#9581z # © morph-CDI % fiv <, L-3,3-T: %
BSA ZfEE L, ZofREEMEHRE LTERRR
BIEL TR L. 86 h Pk o Fiiffli Bk
iz 1,600 {7 & R OBEV? X VIEW, HI
FWETSRNESHETH o7, £ Z0HE

DREME BRI LI 25, L-Ts kit 0.001%,

L-T; &% 0.0059, 3,5T: &% 0.005% O #EEss
RME#w R LIS, 1Ty, tetrac, triac, DIT, MIT,
ANS 75 ¥ L i3S R ER BS T, 3,3-Te 18
RRETH2Z LR LN, EFRICEIVR
EH1-0 X h T BHERE Rk 3,3-T: DRIEIC
FRALE HETH D Z LR E Tz, incuba-
tion R % WREt Lz L = 5, 4°C T 24 i, 48
R F R R AR AR R D e D T, ERE
DORIFEIZIE 24 FEfi] o incubation K2 VW3 Z
e Lk

MiEF iz TBP 3 fFEL, M @ T: 2 EEHR
ETBEE 1T, o TBP RRlEIC 82 kE
+. 22T TBP 0oFEL A LLDHETERS
VENH B, ZHES 51X Ta, Ts, 1Tz © JIE I2H
WTW3 ANS 2 Z0HMICHWAZ LELT,
FOEEBELRNLILEZA, ANS % 50 pg/
tube LA EFW S 4T TBP O SR R< T LM T
X3 LxBED. FIT, EEORIEIZIX 200
pgftube # VB Z L L L. %7z Te free ot
HOEM BB R LI ZH, FYa— 0B
MiE» Te free MiF e LTHOHAWEZ Z 2R
iz,

ERegh#RX 0.5~500 ng/d/ ¥ CHEHMREEZRL,
BABRREEIX 0.5ng/dl Th o7, O FREKITRER
OEE"D XYV RBESRERTH -7, ERLIE
iF 1009% Td» Y, intraassay reproducibility inte-
rassay variation b B1F CTdb -7z, LA EDORREITA
EAMEF O 3,3-T: oR|EHE L LT +aolvg
5HETHIZLEFRLELDOLEDRS.

AT HIE Ll I 3,3-T: I EHHE LY
6.4 ng/dl & Wub &, R b O L 2E Rk
Tdh -7A, Burman® 0L L ) EWETH -
7. ZOERIBAWIHE, ZEUE 33T, 2 EH
ERDERZIB LD LEEX bR, RRRERET
HE TR EREECH LEHE PRREEETET
KM, BHERIRIRR, BMHERIRIRES X O
iR RGE CRERE L FROEL L, R
DWEIZ—FK L. EEEFRBREOSMES T
BEZ R LA, Ty, Ts & RERFIRERS & ML~
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OFHIc L2 b0 EZ bR, [iE Ta, Ts, 1T
L IR R EQOMBE R L, BER
RigR, FRBHEERTES X CHFRIRBEEET
FEIC Ta FHETHRE P 72 & OFEFIP O —ic Ta, T,
Ty LIXREZEHZ2RTFANRON, GBI
L5 BRERID T DL BE T2 LiX T @
RIBAEENERRMN T 2 LCEERZ L LEX
bhs. iz, FRBEETERES L ORI
BETECZAZThOERE 17725 L fuiE T2 &
REFERCOMTHEO1ChdZ L bR,
LI E, Iy Te ik, Ta, Ts, 1T L3 F RIS
B Z RTA, —HER Tk, Ta Ts, rTs OF
B3 TLLETERE AP o7, SHBRIDX
ST, OEBEBETAZ Lk Y, MFE T4
HEOERVHLMICERZ LD LEDbAS.

ol
el

&
1) 33-T: o3 2 BEHHGLERL, 20
PikE AT b o 3,3-T. 2EHENE T2
RIA &L LTz,
2) AW RILREET 0.5ng/dl Th - 7.
3) [ERER, intraassay reproducibility 3 X OF
interassay variation iR T IR TH - 72,
4) FRETHE LM 3,3-T: HXEHET
W5 6.4+£33ng/dl THY, FURIRHEEETTHERE T
B, FRERMSREK TE CEEL2 R L, £ DE

16 % 4 £ (1979)

BT, IfiE Ta, Ta, 1Ty L3 FFITLTEBZ
RLUTeDS, BHERIRIRZE, FUIRIRBEREICTRE L &
D—IRORER) T, IfiF Ta, Ts, rTs fL L1387 5
BB E R L.

b iz 3,3-Te-1B1 2T S 7251 7Ky b
CEEEEDbLET.

x ®

1) Wu S, I.D. Chopra, Y Nakamura et al: A radio-

immunoassay for measurement of 3,3’-L-diio-

dothyronine (T2). J Clin End 43: 682-685, 1976

Burger A and C Sakoloff: Serum 3,3’-L-diio-

dothyronine, a direct radioimmunoassay in human

serum: Method and clinical results. J Clin End

45: 384-391, 1977

Burman K., D.D. Strum, RC Dimond etal: Aradio-

immunoassay for 3,3’-L-diiodthyronine (3,3” T2).

J Clin End 45: 339-352, 1977

4) RHEE, WFRE, MHE Pt ST 3,
3,5-Ts U 3,3-Te #@BEEIC DWW T, HNWEE 54:
587-587, 1978

5) Chopra I: A radioimmunoassay for measurement
of 3,3’,5" triiodothyronine (Reverse T3). J Clin
Invest 54: 584-594, 1974

6) Mitsuma T.,J Collucci, L Shenkman et al: Rapid
simultaeneous radioimmunoassay for triiodothyo-
nine and thyroxine in unextracted serum. Bioch
Bioph Res Comm 46: 2107-2113, 1972

7) W SOA AL T v AL D ALY 3,
3%, 5, triiodothyronine (reverse T3) O liZ. FZ[E2E
15: 605-611, 1978

2

~

3

-~

Presented by Medical*Online



553

Summary

A Radioimmunoassay for Measurement of 3, 3'-L-diiodothyronine
in Unextracted Human Serum

Terunori MiTsuMa, Tsuyoshi NOGIMORI and Shumatsu WANIBE

First Department of Internal Medicines Nagoya University School of Medicine

A sensitive, specific and reproducible radio-
immunoassay for measurement of 3,3’-L-
diiodothyronine (T2) in unextracted human serum
is described. The binding antiserum was prepared
by immunization of rabits with T2-bovine serum
albumin conjugate. This antiserum did not cross-
reacted significantly with various thyroid hormone
derivatives. Assay sensitivity was considered to be
0.5 ng/d/ by stastical criteria. The mean recovery
of different concentrations was 1019,. Intraassay
reproducibility averaged and interassay variation
were 4.0%, 6.49,, respectively. 8-anilino-1-
naphthalene sulfonic acid (200 ug/tube) was used
to inhibit T2 to binding to serum protein.

The mean (Mean+ SD) serum T, concentration

was 6.4+ 3.3 ng/d/ in normal subjects, 31418 ng/d/
in hyperthyroidism, 3.24-2.5ng/d/ in hypothy-
roidism.

T2 levels in serum were decreased to normal
range in patients with hyperthyroidism during
antithyroid drug treatment.

T2 levels in serum were increased to normal
range in patients with hypothyroidism during
thyroxine treatment.

These data suggest that this assay system
renders attractive for clinical determination of
T2 in human serum.

Key words: 3,3’ diiodothyronine, 3’,3’,5’
triiodothronine, radioimmunoassay
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