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A Study on the Diagnostic Significance of Measurement of Serum
Concentration of Thyroid Stimulating Hormore (TSH)
in Various Thyroid States

~ Kwang Ho Seok, M.D., Sung Soo Moon, M.D., Yo Han Park, M.D.
Chang Soon Han, M.D., Chong Suk Lee, M.D. and Hak Choong Lee, M.D.

Department of Internal Medicine, National Medical Center, Seoul, Korea

The radioimmunoassay of TSH (human thyrotropin) was performed by utilizing anti-h-TSH
antibody and purified human thyrotropin supplied from Daiichi Radioisotope company in.
Japan. '

From Jan. 1978 through Aug. 1980 the serum concentration of TSH was measured on 41
cases with various thyroid diseases, and 22 normal persons.

Among 41 cases, 9 (22%) were primary hypothyroidism, 17 (41%) Graves' disease, 8 (20%)-
subacute or chronic lymphocytic thyroiditis, and 7 (17%) nodular goiter.

The results were as follows:

1) The normal values of serum TSH in 22 cases of control group were 4,241.7pU/ml
(1.9-7.4¢U/ml), which were within normal range in kit used in this study.

2) The serum TSH concentration in 9 cases with primary hypothroidism were 97, 1--116. 42U
/ml (14.0-300¢U/ml)," which were significantly elevated as compared with normal control
values.

3) The serum TSH concentration in 17 cases with Graves' disease were 1.53:0.6¢U/ml
(1. 0—2.54U/ml), which were below than pormal control.

4) The serum TSH concentration in 8 cases with subacute or chronic lymphocytic thyroiditis:
revealed wide ranges (1.6-220pU/ml) according to the state of thyroid function.

5) The serum TSH values in 7 cases with nodular goiters were 2. 312, 0#U/ml, which were-
strictly within normal levels.

6) The serum TSH levels were elevated during prolonged treatment with Tapazole
(Methimazole) without serial check of the serum TSH concentration in Graves’ disease, so
the serial measurement of serum TSH concentration was considered of available index of
thyroid states.

b
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I. ¥ ]

Hi ey S = (Human thyrotropin, Human thy-
roid stimulating hormone BT T.S.H.Z B -2
MTEENA 45025+ glycoprotein &2 2 4T &
2 28,000 A EE gl Rl 19634 CondliffeP 50 A
He TSH & Milsgsien RysHAES HHERE
iﬂj‘q‘f_?f(Ra'?ioimmunoassay)ﬂ] o3t AR TSH W
SEe} FHET T dA HAd

3% 448 BRRERY u/‘%ﬁiﬂ- RFRRBAES TSH
2 Jizgel ol FHE T FHE H8 HEd o9
‘i‘%ﬁ’;ﬁ“'}z"s’ = FEE PREEEETENAE EF
AR 52 TSHES oy, FRESSELIEE Y
EEE PREREE T ES dl & TSH 7 E#E AV
ERTEES ke Aol e}, =3 BRIEMEETES
BEREGES AEsHs dAld = sHalsh debs Aol 4
Ao EEEL TSHY HHBRFEMNEEE ol &, EF
At & PRIER BESAA Biist TSH 2
HREES HEA 29 REE S ER EkY
= A3 Aol oldl sk Akt

I. BIRHR W K

19784 1358 19804 8A K7 BuBERE AR
o Bt & PRERE A EFA 22600 %
Ho 2 stgde}l. fid TSH{E+x HA Daiichi Radiois-
otope jitol} 4] A =5 TSH Radioimmunoassay kit &
ol gty m, M Ts:eb T HE ZEEe] Abbott Labo-
ratories ft] A A=k Ty @ T, radioimmunoassay
kit & Agslgel. BEEY fuid Ty, T, % TSHH
EL BHEREFAEEE o &g, F4ld 28R o
24 XEBEWEAL PRIRELZE EHsldd. B
Wiggeel AARAAY, BREEEG] 2AFE FldA
T MRSHEE R 2 A (fine needle aspiration cyt-
oiogic biopsy)®] &44a-& M3+

TSH gt EHES o4 ARo2 “Hoz 3
glatel AAlstgod, 93 0.5% BSA-phos-

phosaline buffer, 0.01M, pH 7.6& x}ag-%}gj:_r %
RE% 10X75mm &} APafo]4) oheak 72 &
A2 frstgd ek

1) TSH-1]

2) TSH antiserum

3) Anti-rabbit-7-globulin goat serum

EEEHRE fERE] fistd e RA¥ 4 human
thyrotropin standard & #iEst g9Fden 32040/

mle]4 1.25,U/ml ¢ $E5} S 25 s459z, &
o] TSH-125] o} TSH antiserum & g3 4-&(25°
Cyell A 2085 W=l sle] ub-go] HYPol A &

¢ goat anti-rabbit antiserum & s, = A&
ol A 5EsRY wf ok F 3,000 r.p.m.ol A 30435 YA
o AR A5N¢ oA o-g WlDS HHES au-

to-gamma scintillation counter & FIstg =},

H. 5% - |
1) Rz

EHR FRIBEES Rk il 226184 BT
7 8, LT7F 196l 93, FESTHE 18EA 50
mAAgTh. £ e TSHEY 4.221.7 2U/ml o)
geon, = HiEy 1.9~7.4pU/ml Qb ol & AF23F
itk 2] ETEE 2~8 £U/ml Zal dgieth o1& H
s 2 R ERE TR gghek(Table 1),

2) F#it FRIRBEETE

ER FRIBEEE TE ofle BT 86, XAt
6flol = ERAHE 15%AA 6357 olgich. ol #
BT REel TTRIEIIRMEE BAET A7 37

Table 1. Serum T.S.H. Levels in Normya,l Adults

Cases Sex Age T.S.H. xU/ml
1 F 21 2.1
2 F 31 3.1
3 8 21 2.5
4 F 25 2.3
5 F 19 4.4
6 F 41 4.9
7 F 24 1.9
8 M 27 5.2
9 M 30 3.6

10 F 18 3.7
11 F 30 2.4
12 F 18 2.8
13 F 22 7.4
14 F 25 5.0
15 M 40 2.8
16 F 50 6.4
17 F 36 2.5
18 F 37 7.2
19 F 40 6.0
20 F 29 5.2
21 F 46 5.9
22 F 41 4.6
Mean 4.2+1.7
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Table 2. Thyroid Function Tests in Patients with Primary Hypothyroidism

Age R.ALU. (%) T, T, T.S.H.
/ T. scan ——-——-
Cases - Sex Causes 2hrs 24hrs (ng/dl) {(pg/dl) (¢U/ml)
1 20/M post suktotal thyroidectomy % 7.2 14.7 60 1.8 160.0
2 49/F post subtotal thyroidectomy %k 5.4 10. 4 135 2.7 19.0
3 34/F post subtotal thyroidectomy % 3.9 0.8 80 4.5 16.2
4 63/F post irradiation (**1) * 4.8 5.1 80 2.5 17.5
5 61/F post irradiation (131]) % 3.8 1.2 124 3.2 57.0
6 15/M idiopathic * 8.4 9.3 145 0.2 300.0
7 A/M idiopathic * 6.9 18.1 82 5.2 270. 0
8 30/F idiopathic * 3.0 0.9 70 2.7 20.0
g 22/F idiopathic % 9.9 3.8 -1,,05 3.6 14.0
Mean 5.9 7.1 98 2.9 97.1
+8.D +2.3 +6.3 +30 *+1L5 =+116.4
%*: Faint visualization.
Table 8. Thyroid Function Tests in Patients with Graves’ Disease
Age R.AIU. (%) T, T, T.S.H
Cases ng T. scan 2hrs 24hrs (ng/dl) (pg/dl) (£U/ml)
1 57/F % 68.9 73.3 220 19.5 2.0
2 20/F * 64.1 77.3 720 25.0 2.1
3 43/F * 68. 1 70.6 800 30. 4 2.5
4 48/F * 38.0 73.4 450 25.0 0.1
5 45/F ] 43.9 67.3 430 20.0 1.9
6 36/M * 55.8 78.8 350 25.0 1.6
7 33/F x 76.6 61.1 700 25.0 2.2
8 51/F * 64.2 66. 1 540 18.5 1.8
9 50/M % 56. 0 77.9 370 18.0 1.0
10 51/F % 23.9 43.¢ 310 11.0 L0
11 23/F * 67.5 79.8 800 24.0 1.0
12 50/M * 61.6 78.1 370 18.0 1.0
13 28/F % 75.9 63.8 220 23.5 1.0
14 29/F * 70.3 75.9 550 24.0 1.0
15 4/F % 3k 35.0 66.4 600 24.0 -1
16 30/F * 64.5 69. 8 440 14.5 1.3
17 43/F * 63.1 72.7 630 22.1 2.0
Mean 58.7 70.4 500 21.6 1.5
+S.D +14.9 +8.9 +187 +4.7 +0.6

% : Diffuse homogenous activity with enlarged thyroid glands.
%k % : Normal sized thyroid glands.
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Table 4. Thyroid Function tests, E.S.R. and Cytologic Findings in
Patients with Subacute and Chronic Thyroiditis

Age R.A.LU. (%) T.S.H.
"Cases 7 Sex E.S.R T. scan _ Cytologic findings.
2hrs 24hrs (uU/ml)

1 25/F 50 * 5.3 9.8 20.6 Subacute thyroiditis
2 30/F 25 * 2.3 0.9 52.0 Subacute thyroiditis
3 30/F 12 * 7.7 13.7 10.0 Subacute thyroiditis
4 27/F 10 * 17.5 14.1 160.0 Chronic thyroiditis
5 62/F 40 k 4.6 19.0 14.0 Chronic thyroiditis
6 34/F 11 * 27.5 69.5 3.0 Chronic thyroiditis
7 28/F 20 * 4.1 3.9 1.6 Chronic thyroeiditis
8 27/F 6 * 8.9 5.8 220 Chronic thyroiditis

Mean 21 9.7 17.1 75.9

+8.D. +16 +8.6 +22.0 +85.2

*: Faint visualization.

Table 5. Thyroid Function Tests and Cytologic Findings in Patient with Thyroid Nodules

Age R.A.LU. (%) T, T, T.S.H.
—_——— Cytologic findings
Case Sex T.Scan  2hrs ‘24hrs (ng/dl) (pg/dl) (pU/ml)
1 40/F * 9.2 27.4 145 8.2 2.0 follicular adenocarcinoma
2 18/F % 4.7 46.1 105 10.6 0.1 follicular adenoma
3 45/F * 4.5 1.1 120 9.6 4.0 follicular adenoma
4 47/F * 4.7 13.8 175 9.0 1.3 follicular adenoma
5 33/F * 4.9 6.1 102 8.3 2.0 follicular adenoma
6 51/F * 40.3 54.4 205 4.8 6.3 follicular adenoma
7 68/F % 10.4 27.1 151 12.2 - 1.3 follicular adenoma
Mean 11.2 25.1 143 8.9 2.4
+8.D +13.0 *19.9 +3.8 +2.3 +2.0

*: Cool or cold area.

FRERARERE LT 47 26 2 BRS¢
+ Q¥ A7t 4ol el o1& ik TSHiE 2
AR EXEES LEstged, me TSHES F
Be 97.1+116.4 pU/ml el gis, 2 #HEE 14.0~
300 xU/ml o] Ao}, [ggel ffTat Mk To® T.fish
RRBWE-L EHEE Fshel(Table 2).

3) Graves X%

Graves 5 1761 X T7F 146, FF7) 3fel = £
BAMHE 25RAA STEAA ek, ik TSH{ES F
HEE 1.5£0.64U/mlo] 92 4R} 3 1760 14
#(82%)7F 2.0 uU/ml o] s} 3L, 36)(18%) oA uko]

2.5 pU/ml o} e} 24 K4 FlNA EEZBEUTE W
et} ¢l =} (Table 3).

4) FBRER%

BRI sl MAHTREEIMEGE 2 thEme
2 ghelsl gy e, oldh EEAMEERIrske] 36y, Ha-
shimoto & FjRERSe] 5flel 1z, o) =S meh TSH
e PRBEERE =l Bt £igagd e, B
RIESETERES 29 MdAL M TSHEA a2
BEETES 29 fldds 2 #7h EXREL kol
ol &} (Table 4).
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Table 6. T.F.T. in Paients with Graves' Disease who Showed Increased T.S.H.
Level During -Tapazole® Therapy.

; : 3 month after 6 month after 12 months after
Duration Inital therapy therapy therapy
. Cases
Tests 8 2 2 4
Ty R.IA ngsdl -390, 0 168.0 93.0 107. 0
T, RLA pg/dl 20.8 6.8 7.2 3.2
T.S. H pU/ml 1.2 22.1 25.1 65.7
Serum T.S.H.
, [ awu/ml
400}
i Qo
[
200} ®
[ ) L 4
100} ®
“
i
r ‘ ‘
a0} L
20t Y o
o
10} *Q °
[
- L
4 g .
®
® o
2{ 1 1.2
® o
, i 'y
Normal Primary Hyperthyroidism  Thyroiditis Thyroid
hypothyroidism nodules

Fig. 1. Serum T.S.H. levels in normal subjects and various thyroid diseases.

5) RRIREE

FRIREES AR 76l MRS ImRES
sl ostd RBRREE 17k BIRRE 66
2 #REA e, o1& b TSHEY FHe 2.4
+2.0pU/ml 24 EHHEE Aol 2L 3o (Table 5).

6) Graves K {Tapazole® 4 2l TSH el
mE)D

Graves 5% B% 8Pl A Tapazole® HEF F 4

% me TSH{ES LRE 29l ol &4 REM M
T, @ T F5L 4% 3901145 ng/dl, 20.8%
4.9 pg/dl ol gl 3, M TSH F#Hffie 1.220. 4pU/ml
24 AEMY FRIERETEES L9.ou BRHR
% 3EPA AD@ opllAe) m TSHES FhE
92.1pU/ml o]z, @A A8 2pel A M TSH
Y Fige 25.1,U/mlel=, 12A= A 460
A2 fis TSHES FH-2 65.7 uU/ml 24 AT
LRe neeh old MRl ARY Mk To ¥ Tl
L OE% Te EHe TERMEE 23w (Table 6).
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V. & #®

R R
E PeEmaRe RE, BiREY &K, KEER
colloid Al Reslm, o9 frH-S PikWY] Ml
ol e HEY TSHZE®vAY HEER
gkl adenylate cyclase ¢ #&HME4k, cyclic AMP
B mmdifbel kst dolud=h®, TSH & ol
A EEgRe B fFiEde THMEREE 2.7 4U/mlo|

T ikzslE 545relH, SFWEE +F 165 mU o5,

o] TSH & 2@ subunits 2 = ¢} 4], a-subunit
E BRGS0 ©F& glycoprotein TR TR e}
23, f-subunit & R o2 HEY subunit 24
2 o} =4k Fo] ok & glycoprotein EE3 clEr
@, fig TSHY =& #Agste AL b Ts T,
corticosteroid @ T.R.F. ZE|lx [EpEESs] clo1av1s),
TSH & i d-& B4 o] Folxe, FHRoZ
AR =, MayberryE & E#AA md TSHE
R I %/\"ﬂ‘i < 3% Bi=txn dga,
€ FAERAAY TSHEE oj9 9 &
b gt shgon], A8 1N A 2 fEE B
etz stk Sawin!E-L 605k ol bS] HEEEA L
$= BIES S5, EF’¢4 BARSY 52 AT ¥gw,
ZF7F BFES 2L HE igvxn sigm, = o
& b TSHES kRS LmBRERS BIGRT o
vha s =t ek TSH e mgtammsE-& Wilber s}
Utiger'® %o o9& g0z AEsglon, o HHRE
WREEE ol 43 Iﬁl#’ TSH @Eo. 2 PikigaEa s
o 5E gel ) &l A 23] gk, Mayberryfo] - 9
st PRI EETES 2% TSHREE oa
PREBERERER S S slged, FERE 2
ARE PRREEETES Fdsisdd A3 $2
HEoletn = stede. =8 FREBEETES Fif
BREEBERY BRE HENEHAE & FHikolarh
<+ g A Adoleh 2y ERNG FRE 8
BeAbel o WBE TRWREETES e
FA gt gk, H5P5 dau, FRBEELE
E Ao EFASY &5 firh TSHEMER R
£ REEs R sk, 32 ol=d BA RGNS
g A= Fudogsg, o9 &l shsstA =gk
192,50, EWE e @Ee) BE T RES oz
ahe] A nd WRE 2269 furh TSHE 42U/
ml(2.0~8.04U/ml)oll d]5le], FEMTFRPBEET

Hershman® %

JREEL FRBEEZARS READL &

fERE of A M TSH ZFibfEie 97.1 U/ml(14. 0~
300 #U/ml) 24 @8 RS Bg=h(Fig 1), ol
Utiger®, g55-20] 2ag filst A& FA gt <17
AL FRBERY ¥E5] 59 o] 7 A (feed back me-
chanism) & 2 fEFsle A7 AL = R}, Wilk-
inWell ojahd FRIpAl B MTEZM 2924 3
o7 AR Sl o1& 47 gka st o] & ‘co
ntrol loop’gR2+« WREAZR(Tayroid failure; B
R Eel =5 Aa)e] 2AHT o] loopst H
REEEY F=F AGA X3k H=, BRFEE
o] Aeld @k b2 FREBRERESLE Jehid
Hel, o[As] EHsIY TSHE71E FA5A 9.2
#4 TSHE=Y T PREEETIE ¢+ A
£ b mzet $EEF Aebn geb, Hashimoto FH
Wisgeol v, 2 B3 Graves KFHAAE FikiHER
FTHEY Sl REFRA TR ool vehls
A, BRI #ise]l +4AE flE BAE Y, oy
BHESY TSHA = J4d FRERETESY 2
s, o] EelAA ¥ fMid TSHE 5ol d=
= ool Bk F4AT JehiE BEA 2
otz §keb. Graves 5% & 17449 5 ffu-h TSHE
L 1.540/ml(1. 0~2.0 pU/ml) 24, o] & th2 ¥
ol Bug Asl —HKst= 24 Graves K BHidl
HES BH Aotz sk e, iR A
ik TSHfE7F ot AL, FRETES] L0
TSH Y ##& M7= 3¢ fERol dobes A
¥ AR FE Aok ol =& T.R'H. ZiAE
A A7 = fERIe] dve A& Jel 22 BEKTHI
BT RS-k HEER kst TSHS T,
T A2 JP2 o153 dobe A¢ ¢+ A,
PRBETEEN A FRRER] 3499 A=
B#E, fif TSHE 339% 4 od¢ 297 d= o
+ iETEE FRPEEY Avld LFAE ofF 1
Zetebe AL veblia oo, ofddle RRWHEAE
TS MBI 40 98 9 Itk BRIRRE
#* 2 se] ¥ Mk TSH{EE 75.9+85. 2 4U/ml
24 BRSEN del 2 s 9384 g Hdst
d.o8, HEERRRL] d€ A% o T: R Tot
o ALE Ju, PikigiERAd T Tok A3
A B3 fElde] ez BRBIEER Fitite
ALE g7l o Foll, oldinde} M TSHYA w37}
geovlelz A4k 2l o] & Al fahTSH
e T2y e PRI|EEMHEE FRRAAY £
A9 P9} G doiva givh. 222 TSHA
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ko] WES FRELE Bt vt & 997
A, BiEaddgae ol dle o5t 2ekx b et
Mayberry®dl] ¢lslw Hashimoto & BikIR# ] 92
w4 ol EREESEGEYS QASAe R EERREAY
9= 9y BEAAE 38%AlA e @ TSHA 1
Hatd ot g olal B —He JEd ¥
she] FRISARE THECl RB=ta ek, Bigos® %ol
93t e TSH7F Aldd ez A5 ZAgds =
PEIRES R BRI 22l
wigmel A ma TSH 3=
A= 16124 S8
FRTES A% 2 dFe A E Zeddl M TSH
@‘u% Tr_fc]_pl —;;]_‘;1_11,24,25,27,28) Graves ﬁ)—-—%\%
t Tapazole®2 W & m TSHEY L+HS
Q fi7k dEEl, o1EL

T 18 Green

o+ 4%

A4 Behm B

PEEEET A Ehm g ol EfMdlAE BRR
B ETRES] 544 22 Jehdy] AdiE mdhTSH
B £iTEE 2453 gle], TSH7 el A9

TR EE ARE vdehiE
AL 2R dAH.

2o BUER fEEse

& E

Hgeo Mk TSH Y HBENEE
18 BRRRE BE= <>ﬂ7%‘ AA s BRI
Qg 7ol olell Baat wpolth, BEEL 19784 18
Ml 19804F 8F 7hA BB RS FRT &%
EikiER 41pe EEA 2268 HHEo s g,

1) EEA 22618 ik TSHE F¥54.251.74U0
/mlel®, 2 HEE 1.9~7.4pU/ml o} g,

2) EEs: BRBEESETE ofld @p TSH
BEFF 07 1-116.4 zU/ml ol . #iFfE 14. 02300
p#U/ml 9=,

3) Graves 5§ 1751+
+0.6 xU/ml g}

4) BB 8FlE B
fES Bt seked =
9=

EHEAS %

(J: E

me TSHES ZFg¢] 1.5

WsaEAr e off wHel meRTSH
FEE 1.6~220 «U/mle)

5) EBRIEESE 7HE MR TSH{ES F4s) 2.4+
2. 0£U/ml o] o3,
6) Graves [jimoll Tapazole®iiEE TSH {HS #(bk

= AT BR, BEpl fdisp TSHE a7
2 B dlz, oAl HWIGRE HEsten ofF
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