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=Abstract=

Radicimmunoassay of Human Thyrotropin

Part 1.

Plasma TSH levels in various thyroid functions

Chang Soon Koh, M.D., Hong Kyu Lee, M.D. Heung Kyu Ro, M.D. and Munho Lee, M.D.

Department of Internal Medicine, College of Medicine, Seoul National University

The radioimmunoassay of human thyrotropin was performed in various thyroid states, utilizing the
anti-h-T.S.H. antibody and purified human thyrotropin supplied from National Institute of Arthritis
and Metabolic Diseases, Bethesda, Ma.,, U.S.A., and human thyrotropin standard-A obtained from
National Institute for Biologic Standards, Mill Hill, London, England. 1 labelled h-TSH was prepared
after the Chloramine-T method of Greenwood et al.

This double antibody system had a assay sensitivity of about 1.0 #U/ml of plasma HTS-A and
could detect the plasma h-TSH level in the euthyroid patients.

Plasma h-TSH level of the normal 26 Korean was 1. 174-0. 83 xU/ml, and that of the § hypothyroi-
disms were 8.3 to 67.5 #U/ml. In hyperthyroidisms, no cases showed the plasma h-TSH levels over
1.0 #U,/ml Between the hypothyroidism and euthyroidsm, no overlap is noticed on plasma h-TSH
levels.

A case of transient hypothyroid state identified by determination of plasma h-TSH level is presented.
These results revealed that the radioimmunoassay of h-TSH in plasma could be a sensitive method to
diagnose the hypothyroidsm, if not caused by a pituitary disease.
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1. #Z#E PiigfERE 2 ¢ 35 National Institute for
Biologic Standards, Mill Hill 6] 44 &%= human thyr-
otropin standard A (HTS-A)E A}-£3514v).

2. BEER Mk PIRERRIERE-E © 355 National Insti-
tute of Arthritis and Metabolic Dis. (NIAMD) Beth.
esda, Ma ol 4 figure A8 A4 sigvl

3. Hi—FRBMERE -2 rabbit serum;

o] A& NIAMD o] & FFukgrel.

4. {i— rabbit gamma globulin goat serum;

A7 Dainabot fitel] 4 FFuko} o] &5} t}.

5. Na !25[; %@ Radiochomical center, Amersham,
oA FFureken], carrier free 5+ BYH = AL
o Fskgl =

6. Human chorionic gonadotropin; Ayerst Co, USA
9] APL-& A}43t4de

7. Sephadex G-75; Pharmacia, Upsalla, Sweden 9]
A E-g A-L3t9.0.5, bovine serum albumin -& Daiichi,
Tokyo ¢} crystalline form -2 314 o]-&dlg e}
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(D Buffer, sufficient to make final volume, 1 ml

® 0.1 MEDTA., 100 lambda.

@ 10 international units of human chorionic gonado-
tropin; 100 lambda.

@ Plasma to be assayed, 300 lambda.

® ¥I.T.S.H. (10, 000 cpm or more); 100 lambda.

® Anti-h-TSH, at dilution of 1 : 20, 000, 100 lambda.

BHEMERS FRE] ¢ 8le] & Bk 4l human thy-
rotropin standard A (HTS-A)& #iicst S5do =g
100 sU/ml o) 4 0.2 pU/ml 8] SE7 552 343
o=t
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stpistd o

2. 151 TSH 2] $ufE
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T e vhesh 2ol A4k

2 mCi %] Na %[ 7} & polyvial o] 3=}4 8 (Diluent)
o2 0.4M POs0.15M NaCl pH7. 5% 25 lambda
Y, fike h-TSH 20 ¢g/10 lambda(0. 01 M-PO,-0. 15
M NaCl. pH 7.8 k&N A5} 3E5 708 4
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Fig. 1. Standard curves obtained by different antibody
dilutions.
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7t &A@ 0.5ml4 ukgieh

Sephadex column -&- mouthpiece - 22 A& wg}sle] #
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Fig. 2. Elution pattern of radioactivity from Sephadex
G-75 column chromatography, each tube con-

tains 0. 5ml of aliquots.

h-TSH o &3

Sephadex G-75 column &) 4] ¢

B h-TSH o) iy

105

Bihe Fig2dAd ne st 2o, 35mla4 K&
BHtEo] Jeldsl #a41ESEY] 7.5mle] 2A A peakZel
veebdkel M 1l mle) vl peak = BEEEN
A skaksl wpsl zkel? Tl #HAE A FE P19 &
Baol v

B mkSe] ¥ WLh.TSH = A zke] 3.5 we} =}
=) I oh s ], FEEY BRoEE 20H
~1E R EEAES peak 7} B 1-h-TSH peak ¢}
718 Eies @nte & 5 Aotk Fig 3D

OO T

\\ ———
<

= 5 10 i5 20 25 Tite No.

Fig. 3. Elution pattern of radioactivity from sephadex
column, when repurified by sephadex G-75
chromatography 1 Mo. after preparation of 1%51.
h-TSH by chloramine-T. method. Note the
enormous free %I in 2nd peak, which was
originally absent.
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Fig. 5. Plasma h-TSH levels in various thyroid states.
Shaded area is upper limit of Mean+3S8.D. o £
normaal,

AR I 4mCis F7 Foske 2 malgivh o] F 20
H #%-5] methimazole 20~30 mg/day Z- {#H3sIg.0H,
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RAL uptake 62.4% T, resin uptake 34.2%, T, 9.8

Table 1. Plasma TSH levels in hypothyroidism

Coss Age Sex Cucof hypothy- 2 hrs o BRRUS D3I Tugd 00
C.Y.L. 57 F idiopathic 0.6 —6 19.3 1.0 8.3
SKS. 50 F  postirradiation N.D. N.D. 21.2 4.0 25
PUH 43 F idiopathic N.D. N.D. 27.6 0.3 25
1.18. 48 F  idiopathic 0.6 —-20 23.9 5.6 45
K.Y.J. 47 F idiopathic 1.9 —28 17.1 1.0 67.5
KMH 30 F postirradiation N.D. -13 21.4 2.8 34
CS.JL. 32 F  postirradiation N.D N.D 20.8 4.5 16
ASH 30 F  postirradiation N.D N.D 20.0 0.2 30
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#lo), Utiger'® o] {ka) A #i— h-TSH $i(49] o)

et A4, T HHREEE] ARSI o
Werner 51®3] Pascasio 5!9-2 bovine TSH of} 33 #1
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25 125[TSH 2 ¢k 1 H 7+Al Sephadex G-75
chromatography o] 98] ©vh4 fgiLAA HERT 4+ 9
o4 BEMeE FL Aoz A4

AR BWED hTSHY BEREHEEE =5
Condliffe ¢] h-TSH preparation -& #fgte] AFT H
h-TSH M-S FIAS Aoz EESo] A Odell

@A

|o

I“IO 39,

g

i F_‘
W
oW

2

B

o W o

)ZF"'r

1:1

= g4

column

5] luteinizing hormone 2 human chorionic gona- Zo| BRA HESN KFASRSH, I HEREE
Table 2. T.S.H. Concentration in blood (Unit/ml)2®
Primary .
Method Author Euthyroid hypothyroidism  Hyperthyroidism
Colloid droplet gzl (l%grl:gt;sn d(1948) 2 5Xl(5)‘4t05>< lo:i 5% 1072 low in 4 cases
Goldenberg (1955) 5X 107 to 5X10
Stasis tadpole di George et al Undetectable to exophthalmos
. Q1957 1x1073
131 T uptake in mouse  Querido and Lameyer 2X%10¢ to 1x107
(1956) 1.3%1078
131 T release in guinea-pig Adams and Purves(1957) 1.2X1078 12>< 5}9{13()52 delayed response
131 T release in mice McKenzie(1958) 1.66X107¢ (15 gé%g:: to delayed response.
131 T discharge-in Kirkham and Irvine(1963) 1.3x107¢ 1X1075 to
thyroid slice 1.7X107¢
Rodioimmunoassay Utiger(1965) =5X10~% undetectable
Odell et al(1965) =3x1075 undetectable
Odell et al(1967) =3x107% 6X107% to <3%107%
2.3x107%
Lemarchand-Veraud and 3.6x1075 2.5X107%
Vannoti(1965)
Mayberry et al (1971) 1.0X107% to 1.2%x107¢ to 1X1075 to
1.9x107¢ 6.3x1072 1.19%X107¢
Hershman and Pittman(1971) 3. 9X 107 2.4x107¢ to
8X1073
Author 1.1X1078 8.7X107% to =1.0X107®
(4.5%107%) 6.7X107¢

— 45—
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BE9  endemic goiter? W TSH & @& ETE
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ol Sl FRBREBEEITEESY BERETAE LR o
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Tikol whe} figet WLh.-TSH & {EMstd h-TSH 9
HERERES AP sder. o] BiEEY AEREE
oF 1.0 pU/mlolgl o=, BIEETEL EEHk A 7] 7
ikl vl EkER g3 =] e &) Wt
gk

26170 HEA EF PHREERES KA W
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el gl e
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uptake = myE Tdldl #& 2EW E#ET 9=
% miF h-TSHS JE-S File HWeivEEd B
B BRIREAEE TS S debie 2 A
Bikol @ Aoz sIsls vk

Ck #ice] fFRe F3 3@ NIAMD 3 pituitary
agency 2] Hi-TSHYB: 2 fakr h-TSHS #igdl 44
o] o]Zelxler HTS-AEZ TF#F %XE National
Institute for Biologic standards, Mill Hillel] ]3] 7]
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