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= Abstract=

A study on'iRadioclabelling Method in Radioimmunoassy
—Part 2. Determination of Serum Thyrotropin using new Radiolabelling Method—

Bo Yeon Cho, M.D., Byung-Koeok Kim, M.D, and Chang-Scon Koh, M.D,
Department of Internal Medicine, College of Medicine, Seoul National University

Junghun, Suh, Ph, D,
Depart. of Chemistry, Seoul National University

Yong Ja Park
Depart. of Nuclear Medicine, Seoul National Univ. Hosp.

The radioimmunoassay of human thyrtropin was performed in various thyroid diseases,
using the antin-h-TSH antibody (Daiichi, Japan) and purified h-TSH(Biodata, Italy). *#I
labelling of h-TSH was performed using a small amount(l, 8 zg) of chloramin-T as an
oxidant at room temperature, This new method facilitated uniform labelling and reduced to
damage of h-TSH by chloramin-T, and satisfactory radioimmunoasasy results were obtained
with 125-TSH prepared by the new method until at least 7 weeks after preparation,

The assay sensitivity was 1.0 gu/ml,

The coefficient of variances in within assay and interrun assay were all less than 10%
among the range of 1,25 gu/ml and 160 gu/ml, The serum TSH values by this new method

were colsely related to those by commercial kit(r=0. 996).
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EA AL3len] of# e Aol mkgkrl,

ole] FEHEEL A9 chloramin-T & A&} 129]
¢ TSHel ol HHXE A7¢ 2 H¥x
chloramin-T &% o] £s}o] EWA 2 FREESE &
A miF TSH F4¢& Axsgdon ol & 4F3s
7] Eel T FAA e vlmwely Yo APd e 2
Esle 2 ASE RasteE ulelr)

HR W K&

R

+ 478 HRe FRPEEBER S EHPRIE
BEBE 8%, TRRBEETHERYE 84, TSR
ETE A% 745 2345 ERHRReR PRIREE
o] & E®WA 1001t EFA 10049 miFEs
25 delA —EEd Lested EEHE MF2E A
Sty ZE ABE me AT ¥ 4429
o fMFE §4 472 —20°Coll Balslgleh

# %

B ATl Al ARE3 e ohes o

1. #E# FRIBMSEE(Std, TSH): BA Daiichi
its] KSH> E Fo| ¢35 thyrotropin 8 standard
vial & Agstgon 320 pU/ml 5] -gdo] ¢lu.

2. EEA = PRIEAEEE (h'TSH) :Italy Bio-
data fl®] human thyrotropin & ALg35gos U/
mg 9] ¢Eol gl

3. Hi—FREENEEZ rabbit serum(I-Ab): BHA&
Daiichi jt®] A F& FLFurgkel.

4. Pi— rabbit gamma globulin goat serum(] -

b) : B& Daiichi jte] A &8 ZFuletvl,

5. Na !251: 3£ Radiochemical center, Amersham
A AFE AEP2o IMS 300] g1

6. Normal rabbit serum: Italy Biodata it A=
< Agage.

7. Sephadex G-75: Sweden pharmacia fine che-
micals 8] A F& AL},

8. Bovine serum albumnin: Sigmajk A|ZTL A

gahgeh,
% %

1. h-TSHQ| 1] @5 : h-TSH ¢} %] Wa1 Gre-
enwood 529 chloramin-T & }-&31 o] WE 3l
q 4A sy

A8 3o 0.3M sodium phoshate buffer (pH= 7. 5)
10 g1, h-TSH 5 pg, Nat»l 0. 5mCi & ¥ B4l
ol & A& 41914 128
sodium metabisulfite 5ug-&

2% chloramin-T 1.8 %
7k “Pi/‘]ﬁ“/} 2
Yol w88 Fx A7 i3] § 4°Coll 4 sephadex
G~75 column ¢ & chromatography Z 53 3l gt}. o]

W] §-EH4-¢ 2% BSA 0.1ml 2 &3t plastic tube
o 1ml=e ntgre}, o] &L gamma counter o

count skl AwlA peak 912 A] tube & EYIA 4
A el —20°Cell AAstn BoAjd Adsh
g},

2. TSH 9| mitse&EAE

TSH ¢ BE-L Daiichijit 7] E9 5938 wyo=
ZEHBGEEE ol 83yt E% TSHE 0.03m
AAVER dFHo 2 (pH 7.5) 320, 160, 80, 40,
20, 5, 2.5, 1.25uU/mle] H 58 st BEE M@
ek @A A4 2| E-Egsges WE $4+ ok
Szt

@ Plastic A @ (1. 0x 7. 5cm) o] TF TSHe} &
# MmESE 474 0.1ml4 35}

@ *I-TSH & Alg35 10000 cpm o] HEE 314
sle] 0.1ml4y ¥x

® I-AbE o. lmléﬁ] W]

@ Normal rabbit serum & 506 : 12 f32 9
£ QAvESE 459¢ 0.1mld Y&
Aol A 204 7k F-9k incubate e},

® I-AbE 0.1ml¥ 2z ALd4 547 %Hq
incubate g},

® AL A 15487F 3000 rpm 0. & QAR la Ak
Zol & A} A5l gamma counter £ A &3tv] (Bound
form).

® Total activity -§& A ale]-
total count & v},

Bound form -¢- total count 2 VFmT1008 %
2 (B/T%)5 % TSHY %% AL semilog
graph o] plot stz 2 EFEITHN oY BE MFE
2} TSH &g T8}

el

o}

HAEE 27

4 ]
1. h-TSHe| &

h-TSH & 125] 2 f@Ezhsle] olelx] radiochromato
graph = Fig, 13} 2} Aws] peak & EFH=R TSH
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Table 1. Serum TSH levels in Hyperthyroidism, euthyroidism and Hypohyroidism patients

Name Ts; RU(%) T.RIA (ug/dl) T,RIA (nf/dl) TSH (gu/ml)
P.s.J. 37.8 20.4 24.6 L0}
K.J.M. 50. 8 25.01 6001 1.0}
ALS. — 16.1 33.6 1.0
K.S.K. — 25.04 525 1.0
L.K.J. — 23.4 581 L0}
C.S.R. — 13.6 215 1.0l
HY.C — 13.7 192 .0}
KKY, 60. 2 25.01 600 1 1.0l
O.H.S. ~ 2.3 — 250
T.Y.S. ; — 0.1 — 3201
Y.S.H, — 3.5 87 30
LY.J. 22.3 0.1 33 72
LJY. 17.0 0.8 — 240
CK.S, 23.6 1.4 90 110
0.J.M. — 1.6 95 61
L.S.K, 35.1 9.0 80 1.4
K.H.S. 26.2 13.3 117 1.1
K.S.R, 28.2 6.6 106 1.8
Y.S.H, 28. 2 8.6 134 1.6
C.H.J. 27. 4 13.3 146 1.6
K.CH, 32.6 8.4 99 3.3
HY.H, 30.7 9.2 105 1.8
J.K.S. 21. 8 7 66 2.8

Table 2. Within and Between Assay of Serum TSH by New Labelling Method

Within Asgsay Between Assay
; erati
Concenttation 5 ¢ (yu/ml) 20(uu/ml) 80(wu/ml)  CORSRIBHON 4 o5 (/mi) 5 0 (uu/ml) 160 (uu/ml)

4.1 20.0 80.0 1.30 4.7 160

5.0 18.0 74.0 1. 00 4.4 158

5.2 20.0 77.0 1.20 4.8 155

5.4 21.0 90.0 1.30 4.6 165

5.3 21.0 82.0 1.25 6.2 145

1.30 4.8 145

1.40 4.5 140

1.25 4.3 180

% 5.0 20.2 80. 6 x 1.25 4.8 156
SD 0.47 0.75 5.6 SD 0.10 0.5 .1
C.V.(%) 9.4 3.7 7.0 8.0 10.4 7.1
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Fig. 1. Ellusion pattern of radioactivity from
sephadex G-75 column chromatography,
Each tube contains 1.0 ml of aliguots. The
arrow -indicates the void volume (blue dex-
tran),
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Fig. 2. Standard dose response curve for h-TSH
radioimmunoassay, The spots of 9 replicates
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Fig. 3. Correlation between the serum Ton [evels
by new labelling method and those by
Daiichi kit.

2. XK

FHEE - BEEMBY b Fig, 204 ‘2
ghel el o] EEHEMRS 2F AL 1L.0xU/mlo) gl
o LopgU/mleldlll A2 &2 7H5dvd st
AR ALEZ dolx A glglel. Az F393)9
A& 320.0 £U/mlojglm 2 o)Al A= fifge] <
Akt 237 Fobslmz 23U E 2.04U/mld
4 320 pU/ml Abol 7k 744 Eket.

3. BREREEN ALl mF TSHE

FRBBEETERE sflA miFE TSHEE 6fidA
1.0 £U/ml o) 5} 2l A 1.0 2U/ml 24 25 o A5
o] glglew Daiichifik 7122 33T A5} A H
—3tg . FRBEEETE 7804 miF TSHE
7t 2% 30 pU/mlel Aol gl or TER HRIRIEHE A
Q) 8ol A& 1.1~3.3 £U/ml sFo] 2 B5 3 4 96
dgem Daiichijit /122 4% A A4 F43k
g} (Table 1).

4. 7|EStS| vlm

ol AL ERE 9% miF TSH fEe} Dai-

ichijt TSHE3A7 22 233 AE 26614 vz

ste] Bwl Fig, 394 E& ulgp ol ArdAl5~ 0.996
o AAAQ ARAAE BAh
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Fig. 4. Quality control chart for 5 h-TSH assays,
Total CPM is the amount of tracer present,
Bo/T is the bound percent of zero dose
level, slope is determined graphically by
plotting the dose response curve on logit-
log paper, and NSV is the percent of non
specific binding background counts,

5. REE U BHH

E ATl A A5 TSH st i ﬁJ%}%y] REE
4 FHEMAETE ¢orR ] 5t total cpm, nonspecific
back ground counts, slope(B/T), intrarun assay
g interrun assay ¢] Rl F1g 49} Table 2414 x.
+ whe R

F— 3BHE SE $4 4 totabl cpm ¢] 3 -F-& 10612
+126.9, Bo/T ¢ 3§ F2 = 34.540.5%, nonspecific
back-ground count ] W 3E-g-2 3,440, 3%¢] gt}

7 BHBAENES) EEERS logitlog aE=6 &
ATt 271 %71 F T8 3 FA & 0. 362-0. 030] g &},

TSH 5%} 5.0 U/ml, 20 #U/ml 9 80 xU/ml &)
control serum & 53] 54 23 7 HF= 22
5.0£0.47, 20.2:0.75, 80.65. 6 xU/ml o] MR
B (coefficience of variance): =7 9.4%, 3.7%,
7.0%°1 vk TSH¥Es 1.254U/ml, 5,0 pU/m],
160 #U/ml &1 control serum ¢ 103} A=A 15 7R

o2 o4 234 2 FEAE 474 1.25340.1, 4.8
+0.5, 15611 1£U0/mlolgloem 7 BRERREE 27
8.0%, 10.4% 7.1%0] it} (Table 2).

Z %

B REREANA HES 2] E# & Chlor-
amin-T 9, FApE1010 125] k-8 acylating agent A}
2412, electrolytic Z1¥F o & wlo] AFHe 3l
2.1} o] & chloramin-T #ko] 7}7& dg olfdx Y
t}. Chloramin-T #£-& Greenwood®%o] 2 & 7u4]
2 e Bt RE (%) o) -&& AFEAlL chlo-
ramin-T & o] £-3}e] 1#]*e] 20 &2 A3 A 7] F tyrosyl
7ol EEEAT = el FElel wol &&sid ol
g o clgke] chloramin-T & A&35te 20~30% %
] Wz e vk S ASImEA AP F
A3t EHEI ol H ob= el 9wk, 53 chloramin-
T & tlgk A3tz 24 29 polymerization o]
Az g F2F ¥yt FTdH s A4Sy
o] BEEN Aol WA $usF YrHen, ol A
AL B mddA oln] wxg™ TSH £ £ 4
T} o] AFFE AFA ATVANAE FA® of A
B, & TSHef 26] 5% 7. ellusion Mhigs 2
1IBL.TSH ¢} &+ peak 3ol fragmented =& £4HE
TSH S 9% 22 peaks To] Hntel vehta gl
12 KAL) —I?:Zﬂ E2 3ty TH R AL
2 98X 2k A6 wel TSH E4be] 2495 o, 4
SA 7ol 20~3020) EIsnE o] E s AT
B A AAR o Brbestd A5 WLTSH £
o Aol REAA.

ol g EAES ANAr sl AAEL chlora-
min-T 0,5~1.8 pg/40 p19] &o-& AH§3lz 25°Col
A 12~1587F hgAR A S5 AHE 48
gich. Fig, 114 2isupel 3ke] 25[-TSH peak o
w2 &A= TSHe 9% AL peak o] el
A ggken AR Az AN dAtmEA F
43 B AAE 4 7 Ak

BHHRLTRE E52 99 BAERMATE 2
A s Eal ohEl bt S% FTEEdoEsn
2 REBE A4S AgAgd wEk gAY, wal
A F99 Hyo= EmHYE A% HLTSHS A4

7178 4~55¢ ESs gt a8 AAEY AALe
TFA Abge] sheslg el

FEE AU e

g TSH2H -
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Table 14 X w9} zro] HRIRERES JTH#E, EF
g KTl we}t miF TSHiEE 24, 34, S48 2
o BRIRHE A& 2 e FHom FA
A 3 Daiichifih 7] EE o] €3 A A Fd3
ot

g 2 dTolA ME A ES S BEEE 5.0
£U/ml, 20 U/ml, 80 sU/mle] S=eld =2 BREF
8 (coefficient of variation)s} 27 9.4%, 3.7%,
7.0%2A BS 10%7uko.2 HEEA -9 %k

HHEMAS 1.25 2U/ml, 5,0 £U/ml, 160 xU/ml & &
oA 2 BRI 44 8.0%, 10.4% 7.1%E2A
g BE FHEe] $ilgon ol Daiichijt 7
E AF3} v xsgdr)

= #

W REHEERY Awe sk #Ed chloramin-
T3S Aursta of W& o] fslel PRIREEAA
i TSH{ES) 3¢ A=sta o) & MRk 7B
o wasigor MEE ¥ FEES A=A gL
7 AsbE g9

1. h-TSH¢] 28] sy 1265[-TSH peak o} i 201
4 4A Fasg e €43 TSHe &3 peak & @
gdom 73R4 A4 Hesgrh
To. MEETSH 249 dutEx 1.0xU/mle] gom
239 % 2~320 pU/ml ol ol A 743 Fghuk,

3. FRIREE A E 2 w9ty Foch

4, Daiichijit TSH &4 7| E% o] 83 & A9
ArshAl 40,0962 AL FUsyt

5. $EEEYE 5.0xU/ml, 20pU/ml, 80 pU/ml 9] &
Bl A MBRET ZF 9.4%, 3.7%, 7.0% 2 w] % &
Zslgion BEHMELS 1.252U/ml 5.0 gU/ml, 160 gU
/mle] Exd A BERET 34 50 8.0%, 10.4%,
7.1%2A 94 @19 5359, ;

o)4¢] A3z me} £ chloramin-T & 43
A2g EHEe My TSH 234 3o HEE A H
Bheo] $Folgdod FiRipigsE AAE e w4
el AEsE S EE Al A48T ¢ ddn A
7= ¢l e},

(2 75 AP g 7124 q§2F oA
ke A-gddgadd BTt A4, FHF 4
oAl AAd FAE =8vh).
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