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VA Az eE A% S3T 149

At ot WIRaA - el FA

Z g 2-dd s 9 2
d 8 -0l ¥ W-3 o ™

ofacieta o soie EuchAl ottt

3

M »

HAA HdAE 22 |85 F-7F (generalized resis-
tance to thyroid hormone, GRTH) & 3}<Al& %
33 A zAe] Ak TEEel 2hiol s HE
& HolE Heg A F2E FEo w3y F=2F
o] JAaH, Asiehd FAel of4ale] HMilEo] gl A
o] EA ok,

AA 2 o] Ao ol Ryl tifHo FHAEolA HA
Ts, T 559 F7ie} FAASA A=A o2 7
A AZ % 2 B (thyroid stimulating hormone, ©]3}
TSH) A& % 4 9or, deid Fa¢ 273
£ AT EES s FAAATEZ RS} &}
As AA=R g AE EFHoE #AE + 3
D}_l-—ﬂ'

4lal-& TR-B(thyroid hormone receptor-8) 4
Aol WA Falwiololny tiyHo] A YASAFAH
o] E4g Ak o] Aol oA FoAL FH
H T, TS A 2y 7=z F719 TSHAZ
olsted A7l TEAFe R 2=l BULY A
5 @ AdAel srhs o gl

BT EE HEFFEFL AAH R wi¢ =Fo
4| 1967\d0] Refetoff 5Vo] Mg Bagt F #Ha7HA|
2007 8] Fr} waslzm glew, ofF FelMy B
a3 =7t glek

olo] MA} B¢ 7k A Fole £7& ral

A 4119943 54 254
% 319949 549 314

®

o

Aol FH ANz 2E HAL, #HAU)EY FAA
A} (nuclear magnetic resonance, ¢]3 MRI), TRH
ZAZAA 3 Ty GAAAE o] 38l HAA M4
2 EAYERTE HAsln olF FHAIN ¥4
B3 Hholc,

& |

& % AOO, A, 264,

F A Az, PEAE

MY W 7ERH | 7 o ool WA’ A o)
Ao Foyo g qtHEEE A YiE,

Y HxE JY 103" "HALez, R
AZ, WALE, YA, g, AAgA, Wit
52 FA7F slol U UE WUEdle synthroid
(Levothyroxine) & #a{7tA] 547k E-&3ch =2
v Ul AR AR 5, g A4, 75,
A4 Akt 5o Fao) Ao ebg el W-Edte
MRI A8 ¥ 3}#F}F At F bromocriptine-&
$83eh} 19934 749 249 AAEm Sl Tohe 2
% Auztas sl dalol JUslidch

ol&t¥ 4 ¥et 100/60 mmHg, “iqt 68 3]/%,
AL 36.5CH AAL 158cm, AHF-& 52kgol
ok #Hel Al 20/25 S octojdet o
E&ol AHE AN +F 59 £ U2 AA
Fol A& 7cm s)Eke] FobgAde] A Foivt F
2= 91} (Fig. 1),

SAMM HAIAA : sella cone down view ZAMF &
ol£He glgier] E4ol4 AgET MRI HAMA A
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Fig. 1. The profile of the patient showing the goiter.

o HsbgA v ool 5HEF £ wAY
Ut (Fig. 2). 1§ olgg
cytomels 5-8317] #of 7ol FoUL HHE
o] 247k 10.6%, 24417} 10.1% 9> cytomel (100 p
g/d)& 747 B&F AAF Al 24174 6.23%
24417k 13.2%2] A3E 2o

GAHAL 24wz "ol "y HA A
B 8y At Als dabo|qdn)

FEE HAl4 | Bromocriptine 888 gl z
2004 QaukFaigln oA A1gE QAR E A
A4 Ts 800 ng/dl, fT, 2.17 ng/dl, TSH 336.06 pIU/
mlgch,  Antithyroglobulin antibody 1:20° <4,
antimicrosomal antibody 1:40° <of&delich g%
FA A1 A T, 800ng/dl o) 4, fT,5.42ng/
dl, TSH 29.08 /JU/mlZ H4sch 2718 £48 %
sleh. 94 F cytomel 100 ug & 7Y Fol ¥ AlARE
TSH A7 A T 800ng/dl o] 4, T, 4.48 ng/dl,
TSH 0.34 yIU/mlz TSHe| Zstd o4 £24E =
%cH(Table 1), TBGE 30.22 ug/ml(F4 12~30)
olalx TSH <-8Al gl 9.39%ucH A4 1
~10%). Somatostatin o] ] 7] A} (somatostatin 50 zg,

Fig. 2. (A) the T, weighted coronal view showing mild
pituitary hyperplasia.
(B) the T, weighted coronal view of the same
section after gadolinium enhancement.

Table 1. Ty-suppression Test

Date of the study 1993-7-26 1993-8-9 1993-8-12

Ts (ng/dl) >800 > 800
fT4 (ng/ml) 5.42 3.98 4.48
TSH (£IU/ml) 29.08 1.62 0.34

cytomel (liothyronine sodium) 100 gxg/d (1993-6-5
~1993-8-11)

IV)ollA] TSHE 7]A A 5.9 4lU/mloll A 223 4
IU/mlE 293, a-subunits 0.2 mIU/mlol4] ##]
2l 0.17mlIU/mle] 4718 ¥ (Table 2), bro-
mocriptine 2 # % A} (bromocriptine 5 mg, PO) o} 4}
TSH¥ 71 1.9 U/ mio| A A= 1.4 £IU/ml
4 Below g-subuniti= 7| x 0.23 mIU/mlei A
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Table 2. Somatostatin Test

Table 6. Combined Pituitary Function Test

Time (min) Basal 15 30 60 90 120 Time (min) Basal 30 60 120 180
(ﬁ/}r{m 59 52 48 43 42 4.0 TSH (uIU/ml) 6.4 77 61 40 17
GH (ng/dl) 0.1 28.4 78.9 25.0 8.1

a-subunit 0.2

ks 0.19 017 0.17 0.17 0.17

Table 3. Bromocriptine Test

Time (hour) Basal 1 2 3 4 5 6

ey 19 17 19 20 14 15 16

a-subunit

(lU/mp  0-23 0.13 0.11 0.19 0.12 0.13 0.12

Table 4. Dexamethasone Test

Time (hour) Basal 24 48

TSH (AU/ml) 2.6 0.9 0.9
a~subunit (miU/ml) 0.12 0.09 0.1

Table 5. TRH Stimulation Test

Time (min) Basal 15 30 60 120

(0 3641 157.90 167.81 142.04 126.04

gsiphnl 065 157 172 128 0.87

HAz 0.11mlU/mle 7t4sl £724-¢ B3 (Table
3). Dexamethasone < A7 Al(dexamethasone 5
mg, PO)oll4] TSHE 714 A 2.6 (AU/milol| 4 3%
0.9dU/mle] £7-& ¥ci(Table 4). TRH ==
ZAAHH(TRH 200 pg, 1IV), TSHE 71A-A 36.41 ¢
IU/mlojl A # 3.2 167.81 hdU/mle Frlslv= A4
W82 B9 1, g-subunity 7|AH A 0.65 mIU/mle
Al #zx 1.72mlU/mle F7td £74& ¥4}
(Table 5), =H3lsAzze EFAIAALY, AT
2E, A5 E Y AGAATEEEY dbgo] 7t
A=l Uit AAHez H4 §Y& vHd
(Table 6).

Y 2 A AFAAA, A AR
7t 284 ol A fell Fe] £7 o] Ak

X8 ¥ Y $4+= T, T, TSH7} 2F F7}

Cortisol (ug/dl) 4.5
Prolactin (ng/dl)

4.9 16.2 145 9.8
12.8 200 200 107 42

LH (mIU/m]) 3.9 114 81.4 43.4 45
FSH (mIU/ml) 4.2 8.4 105 86 7.5
a-subunit (mIU/ml)  0.13 1.59 0.96 0.48 0.27
Glucose (mg/d}) 73 28 143 65 76
sel 8lel 4AATEEEY FAPY Pl (in-

appropriate secretion of thyrotropin)ell &% 74
AZlsgAFer AzEa, pitvitary imaging
study, TRH A574), Ts JAAA $oz #H4AA
A 52 B2 YF T (generalized resistance to
thyroid hormone) .2 Ay 4 UdRch fA+=
cytomel i ¥ AR F3 277t AN 245
S "l synthroid B-83l0) Qa4 32 o4
Folch

nl ot
A2 2ARFFTE A4 Afole #Y
olgtx FHrHE ¥ FEY AAANI2Eof Ui =
2 ubgel Mz Ayodcl, s=AM, §4 A
&, oE =+ TBG 54 #37} geolle Ty T
de W A4 =8 Z71d TSHAE ®al, 714 &
2% EQeoze Aed £%4& s gAML E
29 Foolx AAHe g Zidgisle TSH #u)g o
A7t BASHA e Aol
A4S B BAPEEFE ALH olfolA 1) A
A4 7+l § 2 Bx 415 37 (Generalized resistance
to thyroid hormone, GRTH), 2) 33}4al4 A4
&2 BA8E 37 (Pituitary resistance to thyroid
hormone, PRTH), 3) Z2zA44 A3 = EX8
ZF 37~ (Peripheral tissue resistance to thyroid hor-
mone, PTRTH) e 2 ¥#dc, HA4 d4dsze
HYgFFFE AT 2 EAYF R g2 e A
g AR AHAAHez oF 290471 RaEHY
o, AN KAl A, o] F$ HskeA
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o} whxzAo] 2% YA Z 2 Eol il AHYAE
Bolgd], AEdx ¢ A 3¢ TSH Aot ¥
ol o3 n¥Eel AT E Hulo] ofsf oAty
e A4S FAAL R o] BnAgAEe] ot
AMelebel, zAjebe} wepy QJaHez = FERdet
P53ty opAtol EaAlso] oY, HshealA At
AF22AY2EFL HA7A] oF 500071 BaE e
o AAA A S 2 EAgEFTo 2] Bl
gz ArlolA] s EE dobe] 4 kg B
ole}™®, atzzaA NI EANGEETE Y
As=g Ao Hazad] Fise] de Ao
A leulo] Hasie]l lew A4FEe HH
TSH, Ts, TAE Bolu #axAMgHoz qldfed A
Bk o A% AN SAESY £ HY A
o2 JF”, el o] £/ H&d Welr| Ao
wg A% ejebgel zielalr] Mt okt l9A]] ¢
At 7|Fo] 223 Aoz AAze gL R
A0,

FAAE R E wigh M EArt A FHL
S8 AbtA o8 QAJE YA gHMD, o] Aghe]l FAfol
g Hzol WMl AF-L 196710 Refetoff Foil
o P, o F AR AAAAeR of
350407} Rusen, AAlY AAAML2EAYFE
T2 7% 290¢7F RaEgl e FuoldE ofa B
asle] glA] 9L AlA el

FHAol AAAE 2L rbatel, o} FHol o
g s 9 wigs 3EE Exodyrt HAA
AN EE EAGFEF] Yoleg Arls Ut o
el Aol os) HA=GPI, Fof AgATEE
o AZEW g Aol fgle] UE Helake 7
o] Actslgii # FAAE=2E 4Ll (nuclear
thyroid hormone receptor) et 7lidol 2]l 2 =] 5
deovt amzAlE AAE FHEAE EIAGT,
1986130l A2 25 A{she HAde| ey (T,
£84])& 4435} cDNAS cloningoll 43% ¥ 7
HAz2E FEA7 ol whE F4" Aol ohet
747k & o Als) (chromosomes 17, 3)oll4] A4 E
% 9 (TR-a, TR-8) 9] hidg FAsAE A
o] =N, 19881dol Usala £o] 34 44
#Me2] Ts-receptor 8 gene locusel| 4] Ts 24 X¥
Aol Fojsle FHAE Hx dAsdR 1 o]

AAY a2 Y FIT 16—

F, o|%l FAbe] Ty-g 584015 YA FAA )
Al gl eloliate] &g RFubsts Eodulol st WA
HUeHM olojicAle] A ghsl A whabEl Tyd-gA)
+ AdAer s 2RI AYsr) opg Bl
ohet F4H sEAle AP FolE A HE Fol
chedt 5o AT 2EA TGS e},
HAAA A2 ENGEF T TR R
e o HElg4) TSHol <& fuxlch
IFEY 9 AT AR EAols EFEn A
4, =t A4 ol4el TSHAE HFA3es £42
TSHe|| #Aglo] s B g depivldie A%
(2eflolnar], F2{nd)ell4] Mol TSHH =3}
o} sl d4olr), TSHr Az e 2o 38
vlol FAl4 g dhobs AL oy dFE F3e
HAse 3tk o] Aol o|3E #xle] ¥ TSHE
A4 Hslajol4 Bulsl TSHY widadHez £
3@ TSH Fu| s al4a ool HHHoz B
ol AstetE o g w4l g-subunite] Frie @
A% 4 ¢lx ¥ TSHe =2r|s A4 TSHe &4
B Akl Asbehd $4-g Z2EopH, ageln
Avjof| 4] RolE 73ALAALEEHA] (thyroid stimulating
antibody) & wWHEA ¢how A FAAAT £
#q] hCG(human chorionic gonadotropin) 5. o]
BA] o Aoz wEA AP A PR
BEAGFEF ojpty #xlel AT 2E A3t
B bl o) wAY & glomy, AME Tsot
Tot 38k A= Az Radel®, HsteAe]
Lol|4] thyrotroph®} lactotroph7} ZAAE = -Eoj
et w-gErt As Sl A=At 2 F
Alglal g2 2e] ofa|zt£-3} L-dopa, bromocriptine
5o s34 ofazgo] o8l thyrotrophz} A/t
S Mol A& Hol AT 2 Eofl hsfMul A
Hoz W Er}t AHEEUEE & & U A
B2E Foheld &% 4 Yr AAAZIFTASTY
AAE A IRY 4 gla 238 U 279
AAAE 2R AQs) FHd F4e] AF WS
e 2 Ay 7|EHe] WHyrAH Fo syl Ha
# o) WhgE AslolA 7]l Aeletn FAH3L 3
P AYe ) €4 NI R EA I} AgE 3
o= oAls]le] 9lx) e TSHAE 2o =l 243

Ol e
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A Hed, BHE F49 A2 Qs ALNH o
AL gAErle gEcha ek 2y kAl (short
8 5= (hyperactivity), 7ol (learn-
ing disability), Fd7lv AHe7] $ApellAlel ZHakA
o, A FpdAl AAE Fol Aua A Fo
T 470 2w, o] HHE mejslodof el A
Aot AFaelrt v WE A F HiFE
g45A Ha AgEFelvt AFAlE v w3t
44715 FAFeR Aty + deur 27 24
S ste] HadA %2 AHAE T Age] wrh AA
2 Refetoff Fo] 2418 Alellell o3}, 99«le} =}
7 F 63019 715 d4o] 270 AEH AnkE 4
o} A4S B EAE 443 ABE Py,
49 H]‘Em’” 2.2 qlal 4TS Aol
AR sRAF FANA et S5 2
Ao 32 MFPAE A4V vEEEY e 3
2 ¥Asteg qabd oz i qHtA ZlEe £7E

stature),

weleh, et #51 Al wAbol Almjaled ZHAHAL
AsANEs £AE wolE A4S Yo ez
R R 5:—% Ase ARE B Aol
N P e P

24

Z2A 229 A4e| FrAE A7 EAF
9] d4EAE UebE 42 AP, HEAEA
£ B Agol Ak o] wWAEE 4% 0E A& e
ube} 85% 742 Hasha glow oisl ek A&
A $£3 HAE3E Folx 82%olA s e
2 oeiz glot, dle Al #=xkel 1/3004 BAbs
£l FHAFA FAlol T&’éﬂ% 3% AA7E
gAZFo g 2qlsHd sk 4otk 3HHAZIEA 8
o 4702 26%14 A ’B%Wl 59% 1 4 1] ol
Sol wAs, Adid wolF P Al F= ¢4
TR, v HER vie o] B3 A%
F4ol ¢l FAAkAl7} ulE A (heterogenous) ©} 7]
wi ol AN A AT olide]
Asw AAY T2 EXY F2FPg Addde]
Foll TEAIFIE Ao 3o WE HPEE Folv
o 8ol & Holal 47

gy f2 T.o 7t o482 ¥ TSHA 2
tlo} Fe =Aolct, ©AH TBGet TBPA(T,-binding
A 4lol 3 Ty resin uptake A=

3y F Ty, T &

prealbumin) %] +=
oA Frhe ekAbg doloh,

7 FrHEAY A4 4 wiol wEbe To/Tele
ade|liaydte dxHoz Haygelo|o®, Ay
Efe A2 ohlxut 4 AR £7L Hge
Aol TGl PAHHY FRA o] 4o
TSH7} EAgels 222, 85%elA MY 5
EEAE VAT 4 der 11%elA ot Sk £
71(5~10 [dU/ml) &, 4%°lA 10 [ dU/mlg 2331+
478 & 4 U, =7 A9 2E APelA
TRH A3 thg TSHe| wgs g4olAu ozt
#A=A Jep®, g-subunite) ¥ ExE A4 F
YBpepI0 24417 A4 F4 225 ANE
o] ei§go| FAtollH Frixich AA ¥z 44
Az e o oslals TSH Rulst gbds] A==
¢x]ut levotriiodothyronine §ojoff 23l 7]z TSH
Ao ejuigle FAE ¥ A 90% FxolM BA
& 4 glow], o]zl levotriiodothyronineoi ¢]3f
TSH #vu]7h4rt TSH Eu]=3l4A] Fokelir] 25%
offiAjul BAEE A3} dlE2HQ £, Agd
ule} 7to] dopamine, bromocriptine, somatostatin,
HAAATEE Fo Folo s HslrAH thy-
rotroph7} A 444 AAHE-§ Bo|w®RB, w3l
AE2Z S4ATHA BEy ojdad s UHE
4 ¢, 22y 718 TRHel ofs] Z2abele] upg
o] A4ol4te g vehirlx sidl AAE Bl ol
Ao gel At xRl WG deix gl
2 B Zyoll4x TSH £u]”} bromocriptine,
somatostatin, dexamethasone % Tse Fofof 23
A=l TRH Foeol thdled A4 uibg-§ Mol 2
£ BAY § Usch =2 Az E AT
ZrtellA] 22 El qhgo] A oldtez HgE A
+ WAY 4 U

Az R R NG Gz P FHPsE
o] Anke] ZAe] Hzgt Feolx g ZtE AL o
€ AAelch, digtez i ksl §-83% AAe
TRH A57AALE odeix o), WA A4S 2 EA
o Frksh Adds, ®Ee FvE TSHA, A4
TBG ¥%, A4 hCGx 9 A=l TRH AF7A
%ol ‘_‘%}0“ dagk 270, sy Fag ZhEA

Mg TSH Bl straForaldl, o AP 7&
AAFE ‘4 54 Yol FoF Aale] gakl HAE
£ 3o} gAAFEEE apgulol 9fd *d‘%}ﬂpﬂ
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FUAF 9 755 sl %97t woh

*W g Aadale 3~20%90M 715l sle Hst
A Fofo] wWwElmg ¥3l4al MRIGA F4E
WAstA e sled 27le] TSH H-u]4 =844 Foke]
ARA Lrelgtn € = A, MY Fag AA
A7 e 2 E g-subunite] WA AH o g Frigle] ulE
a-subunit/TSH molar ratio®] ZFrleld] TSH Hu]
A= a4l Fokel 88%olA F7ish 1 ow]zh 1 olAF
ojwi Ak FQAF A, wd Ty AAH A
= o wkg-g 81 ¢ TRH =5l Al 63%
ol A ubgo] gl Aol EAolct,

2Age oA Ade LA Y aREL
A ol Bola glo]l AANRE =
S ® o2 gl Aoyt Algatele] of4t
& Ro|7|x ¥l

B Ao tid MRy ARG AdAsE
2o olgH 74 e Adelch AR o HE
Afshe wdlol el Al YRIg Ak A
Z2E A A Eddeld: AT 4+ Us
wte} frAgsteld AP Al g2 EFe] Hu
31‘4 22 A& AR HAsR] Rled 7 o“d
75 AEFe] 478 Bolv HAdAE AdlA &
ojare] M TR R G Foslw Zio] @ﬁﬂ;ﬁ“i J
S38te] 53] olErlel HAlME At BAS
Eol s g Fo§ slolop ok frobrle b
o iy AAAEEE Aalael g HEFL A
glslo] glAl Aut AabEse AgAdE 23
TSH=x], ZA#Ae] o H-g-8A (failure to thrive)
< 2y wo] A eE nedsiedof ek “U"“d
obES B-83 A ASol AL FobE FAEE
Hog ZBEAul A4 (ablative therapy) 2 Ql&h
A7) 5A e 474§ Bolwd TSHAZ 2444
2 3% arkx A EE RS Al Folsfel §
o, ZA4AEeE adeye HdAFdHe ndAel
A AHge A= dE FEsD. 2 FHE
cytomel®} synthroid $ojoll e} 744 Fdle] #A
g A4E g,

olAow AR ubel o] E Agho], EdlA 92
83 A Aababe) v AAE ads QA F4
o wlEUqen ot VIS AFoR AT
o, WL HEIHIT YA 28 Ve

_rzzmlor

A Case of Generalized Resistance to Thyroid Hormone—

2A4 Al A7 e Tl Al Aot @
=g, Ty TAS F7t8t A4 =€ =4 TSH
A9 F7HE Hole $AelA Ts JAI7A o TRH
AFAAE Aldste] £ARY ol# §FE Hldhe
o] 2xlof wiE YL Adleul 2ol A

2 9

A & FU7 ARATHE Bolv HAlAA
¥4 z2& 74k T A4 o TRH #5744
FoE A BAAEEE AYFF TS $AT 1ol
F £H343 @ 2adle wlejd,

ok

== Abstract ==

A Case of Generalized Resistance
to Thyroid Hormone

Hong Keun Cho, M.D., Pum Soo Kim, M.D.
Young Ku Song, M.D., Kyung Rae Kim, M.D.
Hyun Chul Lee, M.D. and Kap Bum Huh, M.D.

Department of Internal Medicine, College of Medicine,
Yonsei University, Seoul, Korea

Yoon Sok Chung, M.D.

Department of Endocrinology and Metabolism,
School of Medicine, Ajou University, Suwon, Korea

The syndrome of resistance to thyroid hormone are
disorders in which the body’s tissue are resistant to the
effects of thyroid hormone. They are characterized by
reduced clinical and biochemical manifestations of thy-
roid hormone action relative to the circulating hormone
levels. In practice, such patients are identified because
they have thyroxine (Ti) and
triiodothyronine (T, and normal thyrotropin (TSH)

increased serum

levels in the absence of intercurrent acute illness, drugs,
or alterations of thyroid hormone binding to serum
proteins. Since the publication of the index cases in 1967
by Refetoff et al., about 200 cases have been reported.
Mutations which result in single amino acid substitu-
tions in the T, binding region of the g receptor molecule
is suggested for causal mechanism.

We experienced a case of 26 year old female with
generalized resistance to thyroid hormone. She had in-
creased serum concentration of free thyroxine (fT4:5.42
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ng/dl) and triiodothyronine (Ts: >800ng/dl). Serum
TSH level were increased (TSH: 2.08 «IU/ml). The
serum g-subunit/TSH molar ratio was less than 1.0 and
Magnetic Resonance Imaging showed no evidence of
pituitary mass. These features are characteristics of the
syndrome of generalized resistance to thyroid hormone.

So we present this case of syndrome of generalized
resistance to thyroid hormone with a literature review.

Key Word: The syndrome of generalized resistance
to thyroid hormone
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