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Studies on Setting up of Radicimmunoassay System of Thyroid

Stimulating Hormone

Jae Rok Kim, Kyung Bae Park, and Ok Doo Awh

Isotope Division, Korea Advanced Energy Research Institute

Various TSH RIA kit components were prepared. Conditions for 121 labelling of h-TSH

were optimized by diminishing the amount of chloramine-T, extending reaction time and

lowering reaction temperature. Yield, specific activity, and immunological activity could be

maintained moderately under such mild reaction conditions.

The mixture of polyethyleneglycol(PEG) and second antibody worked effectively as a B/F
separation agent. Even though the mixture was made with more diluted PEG and second
antibody than those of using the sole component separately, the time required for the B/F
separation was shorter in case of using the mixture.

The sequential saturation technique was efficient than those of applying ordinary equilib-

rium saturation technique in assay sensitivity and assay precision points of view.
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(thyroid stimulating hormone, TSH)$ BEHHE
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oldl ¥%E-& TSH, RIAE HBRERAA HEH
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L# #H

1) Bovine serum albumin, Sodium azide, Barbi-
turic acid sodium salt, Sephadex G-75 % G-100%
: Sigma jit 54

2) Human thyroid stimulating hormone, hTSH
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(7 1U/mg), Rabbit antibody to hTSH, Bovine TSH
(bTSH), Goat antibody to rabbit 7-globulin, h'TSH
standard (Calstan J, 536p¢U/ml)% : Calbiochem-
Behring 7l &

3) TSH RIA % E.(Amerex-M), Na 25I(IMS-300)
% : Amersham Int. it

4) Micro sample tube: Pierce jit#l

5) Polyethyleneglycol(MW, 6,000): Merck jt%l

2. RBHE

1) IR

1) bTSH ¢] 125] jmz% T HE : Greenwood 54¢] Ch-
loramine-T ko2 AAsg oVt 1 o8 1.8~80ug
A ZAHA AL@5°C)el A AR
BEs EF= A A al(micro sample tube)d
bTSH(100#g/10041H,0) ## 10¢1, Na'**I 1mCi(10
p1), Chloramine-T(CT) 1.8~80pug & 0.5M ¢l4kad <
FE9(pH 7.4) 10416 S £ 5& AR A%
ohe A oA BE#RE A dolFdA 0.5~154H
KEAR =, 1589 2$de 158 BARE
Zupsla 33 2o 2 BEN = HES 2 =
o slgdrt. KEEEHA otRdAF4EF 5~1250g
£ 0.05M 912k 9549 (pH7.4) 10pl o] ¢l §f
+ Jhetd RKEES #REAE

x38 Spg ¢ lactoperoxidase(LPO)7t HE" A1¥
l® bTSH 15¢g & 0.05M Q 4k 348 (pH 7, 4)
10pl o) Fq 844 sb3k wh& Na "1 k#1041
mCi)e} 0.003% H.0.K¥E#E 1041 & A= 2 stk B
ARE 20 & 4AE F 0.25% NaNyKiEK 10041
€ 71skA Y NaN; o4 KERAHE o8 Agxe
& w71 AL R NES BiEAZ .

2) hTSH ¢ BEZKHE : bTSH ¢} 7 -9} & ubwj o
2 A Aslg or hTSH 5¢g, Na'®] 500uCi, CT 1.8pg
& A ALt 4°~28° A 155 KEA#

&, Eel

SRk 3 MEENE
1. '®I-bTSH

Sephadex G-75 = G-100% 2-& $ ol F(1X50
cm)E 2% BSA KEWOoE FHEAZD F 0.05M 9l Al
dFgA(pH7. )22 AA s} £°CalA RER
A%< Sephadex v] -Eoll 713 o}-f FAF LYo 2
A 3 2% BSA K¥#H 0.1ml B L &F81 g
Fohag gl 0.7ml Y wskeh, 4 APRY st

B FPWstZ wA WHR F sl=2d ARste ¥4
B HAtEES RSt R ol ERKEEL T
gtk =i dF2avtEads] o4l PapFe]l2E
ol 2 2el =] (Whatman 13 Fo|, 85%wlels A&
W)E At KBRS T

2, #I-hTSH

I-bTSH 9| 799} mhalsbxl 2 Sgsln 2 kki§
g WEstg od s B2 Jdelie AERF
HchtgEol &2 M(F-1)o} Fuis sjaF 4 A¥R
(F-2)¢] WiME-e 24 o2 2o} 0, 076M v} 2wl gkslk
& (pHS. 6) 2.2 35,000~40, 000 cpm/0, Iml =] 7]
mEs g 2ml 4 viale] A4l —20°Col A R
FalAY BEEHstd £ ColA REstd e

BatR&ERE (RIA)

1. '"“I-hTSH 2| REK #®E

Amersham Int. jit¢] hTSH RIA s Eseh 1%]-
hTSH &7 & F-22 {(E#Hsld Bo/T(%)z& T
st} EEHEME ®ol WWi(zero standard solu-
tion) 20041, WTSH HipewmwE 1004, BI-hTSH(E:
F-2) 10061 & Aol B 37°Coell 4 205H Eilik
e o3 bl Iml & slela 4 oA 1550 KE
g, RIEE&HS 15~304H &0 8(1, 5008 L
) oS RS Zohul x IRES Btk (Bo)E
FHEistel 2HHEE(T)oN o 8 Bo/T(%)& Al Abskgl =},

2, BELEELTHR

I-hTSH o) 2EE HErst H— Hike® h-
TSH EE# 8.5 8 (0~51U/ml)-& Rt B/T(%)3
£ Fatgleh. BT(%)3h& v 5ol BEREES x
ol HERMEFMMRE AV B/Bo(%)FE v &
(Logit)oll e g x % (Log)el] Aol MM HANE
EHRE Q4.

hTSH RIA A L EFKSO K%

obel g e AERSG BWHKES B

1. %% % RIAP 8%%%

0.076M u}-Zu] ekek3-g-o8 (pHS, 6)o] 0.9% NaCl,
0.5% BSA, 0.1% NaNyg7l 59 B
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2. hTSH E%#%%
E¥EAgE (Calstan )4 S5 4ml & A3 5 &
% (536¢U0 hTSH/ml)& 344 HgFfgdow 3435
| 0,1,2,5,10, 20,50#U hTSH/ml & 337+ =) 2
= £9
3. hTSH #if8%3% (A 1 k)
Fuist RIAJH Hi#E Exmiel &F9 449
FEN R 1:7008 A A g
4. EehREe S
0.05M ql Akl 98- (pH7. 4)o] 0.12%¢] NaNg7}
HHE 5% Eelol &l T2 F(PEG) $-(0.9ml) s} )
2HAS FM9ELd 12.5ml 2 ¢ Loig, 1mlade
BET 249

BR A EE

bTSH 9f hTSH o} I EBRIE U ik

Chloramine-T #:¥el] ¢3te] bTSH 10pg 3 Nal?s]
1mCi & Chloramine-T(CT) 80pg fFZEFol A 307t
KEAZIL o BREEESE dASdaentEeady
(RPC)Y o2 T3 #E 38.3%9 9 (Table 1) bTSH
E 15pg 0.2 2AANF L CT & Bpg 2.8 4ALS
o I BEHKEERLS 34.2%2 2T 4. =st
CT & 1.8¢g o2 KiF 447 Al KERES 15
Fo2 QAdgdud o EHMkERe 57.6%82 F71
a4 ot

BieHiel CT & BJicHlal olstals4
o AR FHTLEA EBRILAHY ke
o AE wg + Ak ol e 4

AA Ashe, F S BB R BUNRE NG

I
|t
R0
e

-

Lo

o &
Q o
Ll
fu o of

3l
o]t} Caro5*& rTSH, hTSH, hLH, 4
e EEEE A CT 3.6ug, otAF&VEF 9.6p8
4 Abg3ste rTSH 9 A% 37~59%9 Eskisss
dgleh. =3} H5PL CT 1. 8pg ol 3 Al & B Spg
4 A-435he] BI-hTSH S Al23lw o] % hTSH RIA
M EHFR ol galgrt.

CT s} o}dAF2VERE 27 1.8pg, 5pg 502
A3k WA fEfkel CT 25pg & A4PL wjuc)
Fig. 1ol vield whel o] bTSH & @RI E+H Hif
o} Eiftel] Jldste Aoz #EHe F-13Y0) W
A= 3 #-bTSH ql F-285o] ®micte A44 &
WRE Ested Rk
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Fig. 1. A typical separation pattern observed in
the purification of 125l-labelled b-TSH by
a Sephadx gel(G-75) filtration.
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Fig. 2. A typical separation pattern observed in
the purification of #8I-labelled h-TSH by
a Sephadex gel(G-100) filtration.

CT 2o} o) BFsr BAL#Q) lactoperoxidase(LPO)
g Evtag A date] EEstd Adadld e EK
- LPORMES ABEEL Audstd #HET 9
ok, o] [ 3 BB 43.7%5 2
Sephadex o] 22 2e}E 1% 4o Jehd £ EEL
2 3o} CT 25ug & ALY & Ao A9 wlx3d F-l
B3lS gEd <4 9lgvh. LPO FEiidkol 4 & MRS
#|(enzyme inhibitor)ql NaN;& slabe o4l KIER
HYe g AR 7 24T RES
BN 4 g9k ek CT sk LPO EMM:S
B2 Bol F-128e] A= AL CT el A+ &
TR 2 @@ CTo 93 bTSHe B
Ex ffEd o3 Aelabd ¢ et

bTSH ¢ K ERREE B & CT 1.8pg, ot3k4k
+4UEF Spgg R BT BEHETA4 hTSH
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Table 1, Radioiodination of b-TSH?

Labelling (yield)®

b-TSH(pg) Chloramine-T(pg) Na.S,0s(ug) Rxn. Time(min.) %
10 80 125 0.5 38.3
15 25 125 0.5 3.2
15 1.8 5 15 57.6
15 (5)¢ - 2 43.7

a, One mCi Na '*°] was reacted with b-TSH at r.t(25°C)
b. Calculated applying a radio PC technique
¢, Immobilized LPO on plastic tube was used intead of using Chloramine-T

Table 2, Radioiodination of h-TSH2

Reaction tempera-

. 125 . Labelling yield® Specific activit
Runs Na #1(CH ture(* C) (%) GCipe)
1 1,000 28 83.2 166
2 1,000 18 80.3 160
3 500 4 7”7 7.7

a, Five pg of h-TSH was radioiodinated for 15 minutes in the presence of 1.8 pg of chloramine-T

followed by 5 ug of sodium metabisulfite
b, Calulated applying a radio PC technique

bpg & 15570 BREEAL G 28,18,4C 508
REEBEE 25420 shef 2 @RkiEse 27 83.2
%,80.3%,77. 7% 24 %7 Z&dte AL AL 2

aho] = ¢l ¢ e}(Table 2).
Fig. 20]4 R ups} 7o)
2utEae 3§ 4Askd & ¥ =4 hTSH
EHFES B =2 gE dad ARA Aoz #
Es e F-183 5 &%e hTSH(intact hTSH)»} 42

Sephadex G-100x &3

ko)
e

BE F23d, w2850 244 HUsdgn 29

U RKEEEES 28764 45 324 sebd F-1289e

AR AeSE $0) F228e Foags £9 7
7!1

+& 1
S F-1i8e Ao BAY AERZ g4itd KT 5o)
F2B28d & ¢ 4 ddeh

x%0] Greenwood & CT @ 2 CT 88pg, oF
FAT4LEE 240pg & 4§t hTSH 1522 & Na
125] 1mCi 2 4o 4] 30&7F dk2-4]7] b2 Sephadex
G-75 Ez et aesl2 Helat Aol feid A
WA slast Eslaz Jelgta ofdA Ae-s32E
o] vtetytel, =3t CT 1.8pug, obstilt4v}ER 5Spg
S A}4-3le] hTSH 1~15pg & Na'®l 0, 1~0,7mCi &
2574 12~156&7F wEA7 = 5 B KERET
dAde FdA 3 detdA §r1 o Bl EHRIE
ft hTSH ¢ #fol &ALtz s15ivh

Golaire3-"-¢. Greenwood ¢8| Jk-& @A ste] hTSH
2.5ug & Na'?*l 2mCi 2 9247l ©}L Sephadex G~
100 H5a22rtEadsl e Feld 25 5T He 200,
00022 45 & i 52(42%)9h A%4 hTSH
7 EEHE T 9)2(58%, 5TE28, 00007 vhebig
L2e A sl=27) B85S *I-hTSH gt 2 819w}, o
8 g P8 ®oF2 Pekary 524 A3} =K}l w
B4 frEol |mED LR o EY WERREISE
= Aol 7} glet
1B[-hTSH 9| LR

hTSH 5p¢g & Nal ImCi & 2847 (Run 1) o
<& Sephadex G-100 | E3 2vlE1es]2 4 4] dbe]
+Elg F-283 % fHhtaEe] B2 40 Agde Hl
¥ie EBA33 0.076M v E2v g2l 2 (pH 8.6) 2.2
35, 000~40, 000cpm/0, Iml = A  FET )& 2ml A
darste] —20°o A REFAL BEEHESA 444
RESHA REEEY REES WEstgde.

Amersham [nt. it, hTSH RIA Epgisds 125]-
hTSH 5} F-22% (KAERI's »I-hTSH).2 & &3}
RIAEREERELHRS F4N Lo 24 EHRREAZ
BEEE 15, 2F, 453 59 H R 1 ZEES W
@&k, KAERI ¢ [-hTSH &= R R 1%, 2
F, 4%, 6F TR Agd e ARESd 2 i
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Table 8. Stability of 'I-hTSH on the Basis of Retaining Immunological Activity

Eflapseldbtiﬁr}e KAERTI's2 Amersham’s?
(wecks) Bo/T(%) i‘?ﬁﬁiﬁ‘;( %) Bo/T(2%) i‘ilsitfivt;( %)
0 48.5 100. 0 31.2 100.0
1 40.2 82.8 29 7 95.2
2 34. 70.9 25.6 82.1
3 29 7 61.2 23.6 75.6
4 26.4 54.4 22.1 70.8
5 24.7 50.9 21.7 69.5
6 23.1 47.6 21.6 69.2
7 19.1 30.4 20.8 66. 6

a, All components except for '2°]-h TSH were those of Amersham. The specific activity of KAERI's
125]-h TSH was about 166 pCi/pg h-TSH

b, All components including 125I-h TSH were those of Amersham. The exact specific activity and la-
belling date of the Amersham’s »I-h TSH is not known

Table 4, Stability of !*I-h TSH on the Basis of
Retaining Immunological Activity?

Elapsed time Relative
after labelling Bo/T(%)® stability
(weeks) (%)

0 35.9 100

1 35.8 99.7

2 35.6 99,2

3 35.5(35.7) 98.8(99.4)

4 32.3 89.9

5 3L.5 87.7

6 30.7(31 4) 85.4(87.5)

7 29.6 82.5

8 28.4(28.5) 79.1(79. 4)

a. All components were KAERI's

b. Specific activity was about 80 xCi/pg h-TSH

c. Figures in parentheses are Bo/T of freeze dried
125]-h TSH

Y LEE(Bo/T(%)): 82.8,70.9,54.4,47.6522
#7338 z4stg . wbHe] Amershan Int. jite] 1#1-
hTSH & @Aded AFD drde F—t 770 A
4ol wtel Bo/T(%)7 5.2,82.1,70.8,69.28 vl
A fakslA] zh4stgoh(Table 3), KAERI A 29
KEERE FolRvs vlad 5o HikHaE(1664Ci
/eg)el BERE shesAol dglsl A-Foll Hisage] o
77.7uCi/pg Q) ZI-hTSH(Run 3)& Al 23t FHHE
gt eh #alsl A A= hTSH RIA BEHEHS BES

o] Birat vh-x KAERIESS 244 sl 2
LEES WESGHY A2F 15, 25, 45, 65, 8
F o2 Qg =eld o MmN BEEE 99.7,
99.2,89.9,85.4,79. 1% & =l ¢ tubshA] ARt
o2l 3t HHL HHEHEY FI-TSH dAAE % 2
of s glvh, ojo} 2-& A3 Amersham Int. jit
B-hTSH ¢ 7% 6BHERANE S zteksld Al=%
ok 83 M) 69.8%3F vimIAE 9.3% wkE v
=+t

xg WI-hTSH & R8s Wi (2, 500, 000cpm/0. 1
ml)& 22 —20°o) 4 8B RES Fickst 50
2 43 1 REEE WEddY 76%4. w
ehA HicgtaEe]l oF 80uCi/pgl A Sde FHEA
ol E MMM 93 REEMRIE AY de
Ao AAsd,

Hsthgel oF 166p4Ci/pgl 7%+ hTSHZZFE
1] 2} 270, 80pCi/pg Q) 7S RS #I14=t7t
E#E el &7 MK BRS¢ hTSH
o BEEWETY B s Pl HAsd o5
REfeA k2 A=t

#=»% Daiichi hTSH RIA 2 E& 443} hTSH
AT 18I 1~27 E#R A5 Bo/T(%)3kel 500
I 1 E ko] At 7ol Aol Bo/T(%)3ke] bdsl
= oW4e 2y —20°904 RESE 6~TEAA =
RIA Hoz Rt shglAnt =l g7t 2A
Ei#R S ANAE & WRHERE v Fo] Eof 2
AL FREME T AoHh
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Table 5. Standard Dose Response in h-TSH RIA Obtained by Using F-1 and F-2 !%]-h TSH=

155]-h TSH
B/T(%) Bo(%) BT(%) B/Bo(%)

0 49.5 100 48.5 100

0.7 4.9 90.7 44.4 91.5

2.8 38.2 77.2 37.1 76.5

5.3 33.2 67.1 29.2 60.2
10.0 25.5 51.5 21.7 4.7
24 16.9 341 10.9 22.5
48 11.9 24.0 6.2 12.8

a, RIA was carried out in accordance with a sequential saturation method and all components
except for 125I-h TSH were those of Amersham.

< using F-1  tracer

£ 1 €9
L 4 d gof
2 50' | B3 O0—0 Amersham’s tracer
40 using F-2 tracer “or o—0 KAERl's +
30% ] 0k racer |
201 W 201 .
10F b 0 4
5 R
. ) . | L 1 n i L | " 1
o 05 07 1 2 28 5.3 Iy 2% 48 ] 05 08 25 49 95 26 51
U TSH/ml MUTSH/ml

Fig. 3. h-TSH RIA standard dose reseponse line
(Logi}t-log).

F-1 8l F-2880| HM@mle ik

Amersham Int. i8] '“I-hTSH & % Heal A Al
Z3 F-1, F-224(Run 3)2.2 R Hillel 454
AA Fo24 2 HAed HEetyeh. Table 54 Jeb
& ubeh zo] F-134 F-2¢ Bo/T(%)3te] %7 49.5,
48.52 A4 F—3lglch, Pekary 52.& F-133 o] £
WL EE Ee Bl Yot ARE T 2 Bk
o] £Fslel Bo/T(%)%E z4ddzn Buiygoy
A PREREE F £99Y BEiEEe AY A—sig
T F 4 oglvh Ul RgEie]l FasgRnt F-l
89 TR 2y AT KAHREL SHY 4
AL F-1g8o] —#F Uk #E2 FFHREES
o] #im=lel Bo/T(%)3te] A9 F—sitz F&3t},

hTSH e 0.7~48¢U/ml B 4] F-134
9 B/T(%)%e) F-27d¢ne} 2834 & AYL 1

Fig. 4. h-TSH RIA standard dose response line
(Logit-Log).

3

o F o, 2 49 Fyulat vkl 2ol FEfERM:
el wms el delut Wabolst 42

Fig. 30l 4 2z ule} o] BEAERKBELHERANA =
T 2 ERMES 2 FRo) F228d44 49
74717t F-124 2} o 27 JehdA WEREH
NA FEFHet L & + gl

151-hTSH 9| et

BEG Mt 2 B5ES (Run 3) #[-hTSH(F-2.84 ) ¢
BLEBE %Y #62E Amersham Int. it BT M=
g el Table 60lf viEld ule} o] KAERI 4] F9
Bo/T(%)%ko] 48.424 Amersham Int.jite] 31.3%
Beb 78 17.1%4 ol ook ol e A4 A
mersham Int. it A Fo] Bl 344 ZANA ARy
ol 2 B BETIHY9A Y BRAES 44 #iky
AEE uldel Fig. 4e4 B upe) o] EAER
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Table 6. Performance Test of the KAERI's 12I-h TSH Comparing with Those of Amersham?

KAERI's Amersham’s
Standards(zU/ml)
B/T(%) B/Bo(%) B/T(%) B/Bo(%)
NSB 1.2 — 1.2 —_
0 48.4 100 31.3 100
0.8 44.1 91.1 28.3 90.3
2.5 37.4 7.3 25.1 80.3
4.9 30.3 62.5 20.8 66.4
9.5 22.2 46.0 14.9 47.6
26.0 10.9 22.5 7.4 23.7
51.0 5.8 12.0 3.8 12.3

a, All components except for #]-h TSH(F-2) were those of Amersham and the specific activity of

KAERT's »I-h TSH was 77.7 xCi/pg h-TSH

Table 7. Effect of Polyethyleneglycol Concentra-
tion on h-TSH RIA:=

PEG concentration(%) NSB(%) Bo/T (%)
0.75 1.5
1.2 34.5
1.2 3A.5
10 1.3 34.5
15 1.8 34.5

a, Nine-hundred pl PEG solution and 100zl 2nd
antiserum solution were used for the 3rd incu-
bation at room temperature for 20 minutes.

RETERY BERES 35 Fo4 1 7€/ KA-

ERI Zo] o7t =7 vhebylel. webyq K HEZ 92

#-hTSH & 93k RIAF BBTd2 ¢ 4 i
hTSH RIA ZIE 50| Mk )

Calstan [ @E#RHS hTSH@EmEo 2 343
= & FAEAT 8N 0= 4o 0,1,2,5 10,20,
50uU/ml 59 BHEARES mkEo] Ao s =%
7k sk g o

hTSH Hiwk-& HLEe] 71sstAst hTSH g
-t mE{Eol7) @& Calbiochem fite] RIA H Hige
E 1:7008 7] 345t ApLatg o),

FEETURY SEE(B/FSE) L2 Al 29 Hig
(Aby) % 713t Whle BEA e “EHBEYS W
Bike 9% PEG &4 RA(PEG+ADb)sle Hig
8 oy Bashew] FHakg o A SRR (PI-
hTSH)st A 1 Fit4 (A BEKEe] #&59 he
o A 2 Hi#8(Ab; 1:20) 0.1ml ¢} PEG 0,9ml & 7}

F AL A 2058 T RS mLSEE g o

Table 76l 4 .= wie} 2o} 2% PEG & g3l &
W) FEHRR A (NSB)S 0.7%, Bo/T e 1.5%4
tt. 28 PEG 9 FEs} 5% & S7hdel we} NSB
+ 1.2%, Bo/T 3¢ 34.5%2 8438 Zrstgdz o
ol4e] FxAlAE AY WA ggtel. fikd ZE
P o 2 = BRARERRHC) Rig(4 &4 A
= 10WeMIEL EP) FTEs = wbde] dAw & PEG+
Ab ik o) 8 24-& AT ¥k obvzt 4 AR PEG

F=7}F 50 2 A8 aHe} Fo] Kitko]
2 NSBXx #r| o) Fo] assay error & ¢ T 9
st

Amersham Int. ft¢] h-TSH RIA 1 Ex fEEKEE
o hBWIE 562 _EHAMRE Afda e
B Ab,= b e Fdl BEEs @hes 4
B A Y ROSHEY 75 9. Travenol Labora-
BEE T FHE
—HPS gt 374 55 ERHERFT &
mOSEES . el K HARFERSY PEG+AbE
ERHEFHHE )V NSB a4 FEfe] glad ¢
4 yleh

hTSH RIA

Zettner 590] #ika JpA B RIE WE (non-equi-
librium %= sequential saturation RIA)#el ¢ &t
W Al 1 eAlel 4 WTSH E#HE s} h'TSH g4k &4
WS 98 Tl =9 5 =5 CRMEFL.
A 2 wkA o] 4= »I-hTSH & &ipnsta ol A e] hTSH
Hipse) 478 (free binding site)s} ub-§-31d F
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Fig. 5. h-TSH RIA standard dose
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Table 8, Serum TSH Levels in Patients?

"Using KAERI's Using Amersha-

Patients

components m's components
A 4.77 5.02
B 1.42 1.54
Cc 1.93 2,71
b 0.97 0.85
E 1.05 0.67
F 1.01 .17
G 0. 66 0.72
H 2.03 1,97
I 1.03 1.07
J 1.34 2.02

a, Normal Range 0.5~5.0 ¢U/ml

AdAe RRES HEST EWEZHe FEse 34
ol = A 25kAlY uk-g-& #EEAIZ

442 hTSH t%ﬁ&iﬂ_a 1~50pU/ml ol 4 37° )] 4
1.5 7F —FER#EFHG 2 PI-hTSH & 742 b g 2
LBEA A 2F5f ZHFRMFS L U4 PEG+AD,
ko g 4#Esle ol (short protocol). Fig, 504 Bi=
upol o] EIRELE B o d W IS & T
I EL EANES Jer g B —RERMERES %
B13~157 )l A 9¥:Rl, “HEBMHESES FHAA 20
BFRY QA8 A ol = (overnight protocol) Rij&xr}
ofzk & WE/ 9T BEEMEE £/ &l e RIAJE
HEEmAA o $aldn ¥ ¢ dd.

q g o3 HRE dot Rl st hTSH,
125]-hTSH, ze)lxw hTSH HBEBK-S 3770 A 28R
EWAERFT o1& PEG+Ab o 2 Spjisle] SMERR

% BiBo

®—e by equilibrium method
20F m—= by sequential safuration method

SE s L . . ' L s Jr—

0 05 1 2 5 0 20 50
LUTSH/M

Fig. 6. h-TSH RIA standard dose response line
(Logit-Log).

BEEERS F43kdeh. Fig 6014 2E uwps) 2o] o
AQY J¢7e EBEEHRIAR] 84S ¢ F e
BERRERN A EFH RIA 7L T8 RIA 2} ¢4
T ¢ 4 gdrh

AlEeRe| TSH L RE

108 AfiFaAe e M TSHEE Amer-
sham Int.jit A= & HRE Fold 4& AEQE
E(KAERID)2 41-438te] 2331 gich. Table 8914 ¥
uhol 7o) B AEE AEEld gL FAAIAE AY
—~%slg ok

# i

hTSH RIA #37-¢ 913 4% RIARA & st
©ow o) K4S s sequential saturation RIA
Bg A4dA EREEERERY FR 2 AMES
TSH #fr I ELE 58 2178 KR HET 4 RIA
B4 o 3 Fike]l hTSH RIA o) @#ddel #=4
o, 2 FERAES okuliel el

1) hTSH 5pg ¢ CT 1.8pg, ol#4F4&UEF Sug
5 sk Nasl 5004Ci = 4°6) A 15508 KEA 21
t}-& Sephadex G-100} 32 Er}kE 22} 5] 2 1¥][-hTSH
2 S &R EMKES hTSH B =: &
#ol] el AT ALE BESE FHHS A9
glglon watFolamntEadslo] ot EREBE
2 o 78%% v}

2) BI-hTSH #E#-S —20°d1 4 RESA SE
Fated 404 Rged HER SANAE RORER
e 79%F sl RIA 6 FHTE ¢ + dd2
Amersham Int. jit¢] #I-hTSH B.o} #gite) o &
et



—&#ik S 2N BRIRRR SRR B RENEE Bl W3 FR—

3) PUR VMBS RSl MAEE Hel Sl &5
#ad URBF EER(F) S FHss Sz
< 5% PEG(0.9ml) #%#Est 0.1ml ¢} =] 2 Higa(Ab,;
1:200% & PEG+AbLS AT 24 EiR
A ERAMERRFHS 20002 HHAAE Bak olvet
FEHRMEMEAT 1,20 BER KA,

4) hTSH RIA ¢] 4 sequential saturation RIA 7}
equilibrium RIA 2=} e 2 WHEERAA EBF
sk,

5) Amersham Int. it hTSH RIA % E9} X Pl s
FH BUET A E(KAERD Y #aes Mo 50
BRELER A —xHges AmiFde TSH
NEBEE A~

REFERENECS

1) Sairam MR, Li CH: Human pituitary thy-
rotropin isolated and chemical characterization
of its subunits. Biochem Biophys Res Commun
51:336, 1973

2) Pekary AE, et al: A sensitive and precise ra-
dioimmunoassay for human thyroid stimulating
hormone. J Clin Endorinol Metab 4]1:676,
1975

3) Suh JH, et al: A study on radiolabelling me-
thod in radioimmunoassay. Part 1, Kor J Nucl
Med 15:169, 1981

4) Hunter WM, Greenwood FG: Preparation of
iodine-131 labelled human growth hormone of
high specific activity. Nature 194:495, 1962

5) Kim JR, Park KB, Awh OD: !25]-lgbelling of
protein using immobilized enzyme. Kor J Nuc!
Med 18:55, 1984

6) Caro RA, et al: Labelling of proteins with 1251
and experinienial determination of ils specific
activity. Int | App Rad Isotop 26:527, 1975

7) Golaire JG, Vanhaelst L: Influence of the pu-ri
fication of ‘*¥I-iodinated thyrotropin on the
sensitivity of the radioimmunoassay. Int j App
Rad Isot 21:17, 1970

8) Sourgens H, et al: The relative merits of po-
Iyethyleneglycol as a separating agent in the
radioimmunoassay of thyroid hormone. Clin
Chim Acta 97:179, 1979

9) Zettner A, Duly PE: Principle of competitive
binding assay, saturation analysis. II sequen-

tial saturation. Clin Chem 20:5, 1974




