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T3 inhibits the synthesis of glycosaminoglycan (GAG) and fibronectin (FN)
» T3 increases expression of FN and 5’ —deiodinase in liver (hepatocytes)

* Identification of a T3-responsive gene, ZAKI-4 (RCAN2)
» Generation of ZAKI-4 (RCAN2) knockout mouse
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@ Thyroxine—binding globulin (TBG) [ZE89 A®F%E
* [dentification of denatured TBG
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* Mechanism of inherited TBG deficiency (and excess)
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Pig—tailed Macaque (7 4A4 )L ]

http://www.ax.sakura.ne.jp/~hy4477/link/zukan/sonota/0002butaosaru.htm
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A Mutation Causing Reduced

Biological Activity and Stability of TBG-GarvD &=
Thyroxine-Binding Globulin Probably A ,_._,y HinF
as a Result of Abnormal = FxRlE
Glycosylation of the Molecule

Yuichi Mori, Susumu Seino. Kyoko Takeda, Irwin L. Flink*,
Yoshiharu Muratat, Graeme |. Bell, and Samuel Refetoff Mol Endo 3:575—579, 1989

Generalized resistance to thyroid hormone associated with a
mutation in the ligand-binding domain of the human thyroid
hormone receptor g

(triiodothyronine / polymerase chain reaction/transcription/translation)

AKIHIRO SAKURAI*T, KYoko TAKEDA*T, KENNETH AIN*T, PAOLA CECCARELLI*T, AKIRA NAKAI*T,
Susumu SEINOF, GRAEME I. BELLTHS, SAMUEL REFETOFF*T1Il, AND LESLIE J. DEGrROOT*T,**

*Thyroid Study Unit, and Departments of "Medicine, Pediatrics, and ¥Biochemistry and Molecular Biology, 'J. P. Kennedy, Jr., Mental Retardation
Research Center, and Howard Hughes Medical Institute, The University of Chicago, Chicago, IL 60637

Communicated by Elwood V. Jensen, August 21, 1989 PNAS 86:8977-8981 ’ 1989 I
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* T3 inhibits the synthesis of glycosaminoglycan (GAG) and fibronectin (FN)
» T3 increases expression of FN and 5’ —deiodinase in liver (hepatocytes)
* Identification of a T3-responsive gene, ZAKI-4 (RCAN2)
» Generation of ZAKI-4 (RCAN2) knockout mouse
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B Thyroxine-binding globulin (TBG) [ZB89 AFZE
* Identification of denatured TBG

* Cloning of TBG
* Mechanism of inherited TBG deficiency (and excess)
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Refetoff S, DeWind LT, DeGroot LJ: Familial syndrome combining
deaf—mutism, stippled epiphyses, goiter, and abnormally high PBI:
possible target organ refractoriness to thyroid hormone.

J Clin Endocrinol Metab 27:279-294, 1967
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Thyroid Hormone Inhibits Fibronectin Synthesis by
Cultured Human Skin Fibroblsts*

YOSHIHARU MURATA, PAOLA CECCARELLI, SAMUEL REFETOFF,
ALLEN L. HORWITZ, anp NOBUO MATSUI
Thyroid Study Unit, Departments of Medicine (Y.M., P.C., S.R.) and Pediatrics (S.R., A.L.H.), University of

Chicago, Chicago, Illinots 60637; and the Research Institute of Environmental Medicine, Nagoya University
(Y.M., N.M.), Nagoya, Japan
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Tamkun JW, Hynes RO: Plasma fibronectin is synthesized and secreted
by hepatocytes. J Biol Chem 258:4641-4647, 1983
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Specific Induction of Fibronectin
Gene in Rat Liver by Thyroid

Hormone 0/’3/573757
origin —

Yoshiharu Murata, Hisao Seo, Kiyotoshi Sekiguchi,
Tsuneo Imai, Jie Lee, and Nobuo Matsui

The Research Institute of Environmental Medicine (Y.M., H.S., T.I.,

J.L., N.M)
Nagoya University e e e — FN mMRNA

Furo-cho, Chikusa-ku, Nagoya 464-01, Japan 28S — (~9Kb)

Institute for Comprehensive Medical Science
Fujita Health University School of Medicine (K.S.)

Toyoake, Aichi 470-11, Japan 18S —
Mol Endocrinol, 1990
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T3 inhibits the synthesis of glycosaminoglycan (GAG) and fibronectin (FN)
» T3 increases expression of FN and 5’ —deiodinase in liver (hepatocytes)
* Identification of a T3-responsive gene, ZAKI-4 (RCAN2)
» Generation of ZAKI-4 (RCAN2) knockout mouse

'

B Thyroxine-binding globulin (TBG) [ZB89 AFZE
* Identification of denatured TBG

* Cloning of TBG
* Mechanism of inherited TBG deficiency (and excess)
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Figure 20-10. An adult male from the Congo,
with three women of the same age (17-20
years), all of whom are myxedamatous
cretins.
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Figure 20.6 Male from Ecuador about 40 years old, deaf-mute
unable to stand or walk. Use of the hands was strikingly spare

despite proximal upper-extremity spasticity.

Neurologic cretinism
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1:3,500 newborn
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BT R (B AR RE)

BE 178cm, {KE 104kg, M/E 132/92mmHg, ARIAZEL 96/ 5 (&)
FRIRIE: UFAY ERXTELER, MEHET (++4+)
i B im I ZiRE GAAVE) ZERO R IE LT

R IR AR B £ D T BT (LT4 100 ¢ 335

1)

T, 226 ng/dl, T,: 7.1 mg/dl, TSH: 1.67 mU/L, TG: <5.0 ng/ml
TBG 16 mg/L, Anti TPO (), Anti TG (=), TRAb (=)
3—R1EEVEE(3h): 93% —— perchlorate discharge testlX[E 4
7e i B M #E: 268 mg/dl, HbA1C: 7.0%

AL XT7a—)L: 152 mg/dl, B4R RA: 333 mg/dl
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Normal

C1245R

GGG CCA TTG
Gly Pro
Glu Ser

GGG CCA TTG
Gly Pro
Glu Ser

3790

ATA TG
Leu

1

" AGC CTG GAG AGC
Ile Cys Ser Leu

ATA CGT AGC CTG GAG AGC
Ile Arg Ser Leu

Leu

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Normal

G2356R

CGA GGA TTT
Arg Gly
Arg Arg

CGA GGA TTT
Arg Gly
Arg Arg

7120

GGC GGG GAC CCT CGG CGC

Phe

7\

51y

1

Gly Asp Pro

GGC AGG GAC CCT CGG CGC

Phe

Gly

Arg Asp Pro
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C1245R: RO ZE E CTHIlRNEEEEZFRKI &
NEREINTLNVS

(Hishinuma et al. Endocrine J. 1998 and JCEM 1999)
G2356R: A novel mutation
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Cell  nmw Normal C1245R G2356R
_ Non immune
Chase time (h) 0 6 24 0 1 6 24 0O 1 24 serum
TG ®
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Medium iy _ Normal _ C1245R  _ G2356R_  yyon imrmume
Chasetime(n) 0 1 624 0 1 624 0 1 6 24 serum

200 —é‘

BY . INMEE. BRAaE J Clin Endocrinol Metab 92:1451-57, 2007




TGEBEIZINWTT4ICHER T3 BEEMNLER TS
ZEIF LRI EI B TULV -
Author Year Number of cases T4(ug/dl) T3(ng/dl)
Forest 1974 1 20 450
Medeiros 1984 3 1.6-3.6 80-220
Medeiros 1985 3 1.5-6.1 89-241
Cabrer 1986 2 0.8-1.7 120-140
leiri 1987 1 1.0 180
Targovnik 1989 3 1.0-5.0 50-160
McKenna 1989 4 20-8.0 80-170
Normal range 48-10.5 70-176

Medeiros—Neto et al. Endocr.

Rev. 1993% 5| A ZE .
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Maybe deiodinase (AfR3—FEEFR) !

by Paolo Macchia
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T3 rT3 (reverse T3)
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LteEFERE T 5
(fmol / mg protein / h)
3500 r | D < 0.01I 1000
3000 F
r=0.839
3000 - p <0.01
2500 F
[ )
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1000 -
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1. Y445 a7y EESE :Kanou et al. JCEM 2007
2. RIKULYRNE{EEE :Palos et al. JCEM 2008
3. FhUDL/A—FHEEARNIS)EELE : HN52009(FEHFHEK)
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