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A novel thyroid hormone receptor 3 isoform (TRP4), recently we have cloned from human pituitary,
may modulate hormone action as an endogenous antagonist in the tissue or cellular context. For example,
aberrant expression of TRB4 may partly contribute to the inappropriate secretion of TSH in a TSHoma.
Sites for co-repressors (CoR), co-activators (CoA), and RXR binding partially overlapped, but CoR and
CoA bindings were well correlated with T3-independent and T3-dependent transcriptional regulations,
respectively, while RXR binding was not among TR mutants, suggesting that transcriptional regulation
by TR is mainly mediated by an exchange of CoRs and CoAs. Telmisartan, one of angiotensin II
receptor blockers, specifically activates PPARy. Telmisartan and thiazolidinediones (TZDs) had
differential effects on the transcriptional control and interaction with cofactors among PPARy mutants,
suggesting that these mutants could be powerful tools for developing novel therapeutic agents that retain
the metabolic efficacy of PPARYy activation with fewer adverse effects associated with TZDs. Moreover,
we have studied the effects of FFA, fibrates or irbesartan on TR or PPAR mediated transcription, the
search for PPAR activators in herb, and the crosstalk between nuclear hormone receptors and
transcription factors that mediate GH/IGF-1 action or glucose, lipid and energy metabolism.

AT RAERH
(AL« 1Y)
[ERESES [l e & &k
2008 42 900,000 270,000 1,170,000
2009 4 600,000 180,000 780,000
2010 4 700,000 210,000 910,000
2011 4R 700,000 210,000 910,000
2012 A 600,000 180,000 780,000
& 3,500,000 1,050,000 4,550,000

WF9e/r B R R
BHIFEE DL « MME « PIRERERIREE S - N4y
F—T— F o FRBRLESREE, PPAR, BMNSREE, I oy RU ZRHALAER, @5



BXc—109

A ||
*‘
K A K E

HPrHARBIRERX RPHREHNE) HRERRBESE

1. BRSO 5

TR (FURARA VT RIK) . PPAR (~L
A — NEEEANE AL S BFK) L RXR (L
F A RXZRER) 1L BRAT oA RKRL
EUZRIET 7 IV —D AL NR—THY TR
<° PPAR (¥ RXR & 2 E{AZIERK L CHEA)E
5+ O EFRICH DHEEDEMICHES L, D
B ATEMELT D, TR OT7 A Y T4 —Dbt
LT, Bl3. al2 N/ m—=227&nTWn5%
. FTIEPL2 & al 2 BNHERENTEY
F2 o213 al OFFHEALEBEZ LN TV S,
PPAR DT A V74 —LE LT, 0,y0 D3F
HERRTEESNTWAD. PPAR DU H o FE L
T, 74 77— b REARIMIERE3E(PPAR)
RFT VU T RBERIFIG RS (PPARY) A A
SNDM, flT ARB SR & M EAETR KD —
I PPARy IEMELIEH O & 2 2 & 3iE &
AU ZONFIFBEAEDOIER & Hip D Z LR
XA TW5. RXR X TR =° PPAR O~T 11
KA <—— "I —THY, RXRa,B,y 23FIE
INTEY, VH KL 9is VT /A VEET
b5, TNOENZREOHEAEERNER S
NTWBED, WETERIMIRERNZ .
FexiZ, B MZBWT TR OFMRT A V7
#+—2A (TRB4) #7 m—=>17 L7=. RT-PCR
oY T ay MEWIZE Y F O mRNA 28
FRICEMAICEEICRBEL TS Z &5
W7E L7c. TRB4 1L, TEROHEEENE TR OH&RE
FRHE L, BRI EA LT ERAOREINT &
EZLNT. BEBIX. 25 OEKMROKN
40%% D, EEROZR VX —NT U RTE

WTCEERERZHE S . 7 RUBEOIRY AL,

B, BPEA 1T O PLRIgER ThH Y . =L
X —HE D 30%LL EICBET 5. BREREHC
WAL, HRNEE) GEF) IckoTr Y =
— 7 O%BITFERRAEE SRS, 20X
T BREIITA R ) CHBWE, BB ISE .,
JER SRR L, AZ ARV v 7 JEREO B
WBEY—7y FThD., 2 har R 7t
REAYE (UCP) Bin 1%, BHEMHICEEIC
HEBLL, =X XA L TWnD.
PPAR *° RXR DV #'> FiZ Z ® UCP #Efx T
HEARMT 5. FRIRALVEY (A 2X
T, RNT T3 ICAIS D) T ket
WL L THFEHERTWEZH DT, TR IZIEH
T 5. BHHENC L2, T3 H UCP #Eis 1%
Blajilm L, = Z1Z2i%, PGC1 &\vH PPAR
& HIBD key molecule NI HET D, ZD XD
2. B RS S Clk. TR & PPAR OFEAEAERIC &
> T, UCP BIEFHELHIFH L, =x/1L¥—

RMZREH L TVDHZENBES LN, £
DFEM7R 5T I A TH 5.

2. BEEDHW
ARFZETIE, (DA DRWE L2t ME#
TR 74 YV 74— LDEENEMHT+5 2 L.
(2)ARB X7 1 77— MNEDIEHZ X 5 PPAR
TEPEAL D 57 1A% 2 HFUR AR L E o RISIE O
WFIE CHENE S VT2 03 A S Tk % W T
SREROT I VLIV THLNIT S Z L,
Q)= X —HHE OB AN D TR &
PPAR O AR OfiEAZ BE T 5.

3. MDA
(OFHTRT A Y 7 F— DT D R PR
ZERR L. BB HIZBIT D Y%EA DR
Bkl z v A X 7y MESR R
{bEHFEE AV TR 5.
(Q)PPARFEHI AR # — & H T, EinT L%
HJFEEIZ L WPPARD T 2 J BRIC N LHYIZZE
BABANT D, REEMBEICHE~. OXE R
PPAREHRIRI X —% )Ly T =T —FF
WY R—2 =8 a1 & LRI B &
5. BERRICEAZRIL VY 7 =T —
PIEMEZRIE L, 7/ B2 RN FEERA
X ZPPARIEMACIC M IF T B A T4 5 .
ZOLHIT LT, EAFERMIZEET ST
J BRI & RIET 5.

B a=—T LT AY 7+ —L%EEL TR
L PGCl R LA Do 7 7 74— (5%
KF) Z. {ERk L7-FE 2~ OZEHE PPAR & #1358
L, BRAICEFICEETSI Far Y
7 UCP &fn 7 F B3 D HA| DO h F % 7
L2 LI2EY ., BEAOBMHIZBIT DX
Y e AN L 1) 7 ANV B A s S
YL TCEIAT 5.

4. WFFERE

(1) —MOT v XFT v IR BEERED
3 (ARB) T 7 VU P UFHER L (TR
SRR TV A %o Y — A TEANE P
b= &Ky (PPARy) TEMALIER % 54
2ok & Lz (M GE G SU#LE
Endocrinology, 2009) . ARBIL& IJEAER
PHL LCURSBEHEINTWDEN, 20 H
HLOOWEDTHLT VI P ILZ R
PPARy % Ff BEICIEME/L T2 Z & R &
NTW5. ez IZPPARYDZE BAK A VER L,
THAIV N EFT Y VR
(TZD : PPARYFIIMERE IR IR IR T,
PPARYIEMALICBIT 20 F A D= LD



WEFRART. EORER, Y4T3AIET LR
vz R B EICRIE S 4, TZD & I3RS
HZRFDY 7 — FERNR R > T
HZEWRBEINT. £, T HPPARy
BRI, X0 EWER D722 W PPARYHINK
EEAEET 5 ECHATHD EBbnT-.

(2) AR ALVE /KR (TR) & VF 7

A4 K X ZHFE (RXR) CHERE IR T DfE

A EEREIEEORGRE R O T Uiz, (i
I;L FM3C#2: J Mol Endocrinol, 2009) . 13 FEZED
TR ZRIEZMERL L, RXR & OFEAME, #55
HERF (2 Ty —Lar s F—
Z—) DY I N—hKA Lk, 725NTERE
FDOFER, TR Oz

TEVEE OB Z A~

BIEMEIX RXR & OfEAMETIEHAR L, BHIT
BEHEBEETFOY 7 —F Ay M X > TH

HENDZEPHLNERST.

(3) FHAFIRRAR NV ZRIRT A Y 7 —

2y (TRP4) D IEHER - BEIRAIRRE 21T > 72 (G
MEGERRMSU#6: JCEM,
2011). F 2 (X TRP4 Z & b FEAENSFEEL
72. TRB4 IX TRP1 @ splice variant T&H U , TRP1
BT
%. TRP4 X T3 EFEGHET, TRBI OFHE (5
TRB4 (LB HE A OG5
(RS s )
(2R LTl R/
LSRR N (5o
% e L BT, GFP F A TR A S Uil
EAPNEREFHRD
72912, TSH FEAE T HEAIRAE (TSHoma) iz
BT %5 TRBAMRNA O R H 2 M L 7=,
FUMEMRHE (SITSH)
Z & % thyrotroph

Fbam C#4: BBRC, 2010,

@ C Ky intron OYEFERFIZ

BIEME) ZFRE L.
7o ST I
TRe2 D X 51T, TRB1
HALTWbEEZ LN,

45 L, TRal

WIRTEZ fERS L 7o, ke

TSHoma (3 Y] TSH 75
gL, T3 NISERER, T3
~® negative feedback HEHENMKHE L T\ 5.
TSHoma CILIERERENE T mRIRIE & b,
TRBI %> TR2 |2 5% TRB4 0 FH LR

Motz BEEMII T, TRP4 X DNA f5E D
LoULTHERENE TR ORSREZTHE L, T3 12 X
TRB4 DFBLD N
TSHoma C® SITSH O —[K & 72 > T\ 5 A[{E

% TSH il & L L 7-.
DRI S UTe.
@bl
GiE L

PRIR & 2 R oM,
PPARS &AL,

, REHNRIAEE Y HUR IR AS L > iR
}Sz F AL, V47T — MK
% PPAR JEMACAEFH DSF A =X I, By
SRRERG S G D PPARs 1251 5 ARG D
ANNRY L E AN L D
GH/IGF-1 Tt Dz E R 1-##
EHRE - =X — (N B b A N AR
77 I U —fDr & ~—27 OMEHT, PPARs

(ZX o7 =2 MRS LR, HORIR
BIVE AN K DB, HE - HEE'Z?\/W?‘

— RN D 2 BAn DI G HE T DN T
wFgE L7z,
5. TR
(MFZERERFE . WFZE 03 K ONEHERFSEF 1T
(L T#)
(MERsamSC) - (B 10 1)
(1) Kawashima ST, Tagami T, (fl1 4 #4) ,
Naruse M, (ffi 54 ). Serum levels of IgG
and IgG4 in Hashimoto thyroiditis.

(@)

3

“

(&)

(6)

)

Endocrine. 2013 May 22 [Epub ahead of
print] http:/link.springer.com/article/
10.1007%2Fs12020-013-9988-9 #F %t

f

Tagami T, (ffl 11 4) , Naruse M. Short-term
effects of B-adrenergic antagonists and
methimazole in new-onset thyrotoxicosis
caused by Graves’ disease. Intern Med 51:
2285-2290, 2012,
https://www.jstage.jst.go.jp/article/int
ernalmedicine/51/17/51_51.7302/_art
icle &

Kanamoto N, Tagami T, (ffi 7 %),

Forkhead box Al (FOXAl) and A2
(FOXA2) oppositely regulate human type 1
iodothyronine deiodinase gene in liver.

Endocrinology 153:492-500, 2012, doi:
10.1210/en.2011-1310, # ¢
Tagami T, (fth 15 4 ), Naruse M.

Multi-center study on the prevalence of
hypothyroidism in patients with
hypercholesterolemia. Endocr J 58:449-457,
2011 ,  httpsi//www.jstage.jst.go.jp/
article/endocrj/58/6/58_K11E-012/_ar

ticle & H A

Tagami T, (fll 4 4 ), Morivama K, Naruse
M. Aberrant expression of thyroid hormone
receptor beta  isoform may  cause
inappropriate secretion of TSH in a
TSH-secreting pituitary adenoma. J Clin
Endocrinol Metab 96:E948-952, 2011, doi:
10.1210/jc.2010-2496, ZHi

Evans M, Sanders J, Tagami T, (ft1 12 4 ).
Monoclonal autoantibodies to the TSH
receptor, one with stimulating activity and
one with blocking activity, obtained from the
same blood sample. Clin Endocrinol (Oxf)
73(3):404-12 2010 doi:
10.1111/.1365-2265.2010.03831.x, FFHiA
Tagami T, Yamamoto Y, Morivama K, ({tf
34 ), Naruse M. Identification of a novel
human thyroid hormone receptor beta
isoform as a transcriptional modulator.
Biochem Biophys Res Commun




396:983-988, 2010 , doi:
10.1016/j.bbrc.2010.05.038, it

(8) Tagami T, (fft 9 #), Naruse M. Lipid
profiles in the untreated patients with
Hashimoto thyroiditis and the effects of
thyroxine  treatment on  subclinical
hypothyroidism with Hashimoto thyroiditis.
Endocr J 57:253-258, 2010
https://www.jstage.jst.go.jp/article/en
docrj/57/3/57_KO09E-315/_article 7w
=l

(9) Tagami T, Yamamoto Y, Moriyama K, (ft
344), Naruse M. The retinoid X receptor
binding to the thyroid hormone receptor:
relationship with cofactor binding and
trascriptional activity. J Mol Endocrinol
42:415-428, 2009 , doi:
10.1677/IME-08-0153, Z#HiA

(10) Tagami T, Yamamoto Y, Moriyama K, (ft
34), Naruse M. A selective peroxisome
proliferator-activated receptor y modulator,
telmisartan, binds to the receptor in a
different fashion from thiazolidinediones.

Endocrinology  150:862-870, 2009 ,
doi:10.1210/en.2008-0502, i

(Fa¥EER) GH1214F)
(1) HEHH, FINER, —HAE, BEE,

B HURIRR AV E A K DB ARG

B - JEEHEHT B 2 B s+ Ofs G
% 55 ] B AR HURIRS 23, 2012/11/29-12/1,
e Il

Q) REME, “HAE, ILARZ, BHE,
RS, BB, RILER O HHRE
IR N ZBRT A Y 74— B4
DAL EEREIZ RIS 2 SLmB OG5 55
o] B AR ARTS, 2012/11/29-12/1, f& i)

3) HE#FH, “FHAE, FRILEIR, FIHAEE,
RHEER, B GH/IGF-1 FiiDisE:
N7REERRE « =3 L —RHcBEb 5
ENZEER7 72V —Bor/a X h—7
OFENT 5 85 8] H AN W2 Flike
£ 2012/4/19-21, 42

4) HUEIG, Rk, A, LA,
ZERE, HEFH PPARs (2% 27T
T= R MER LERFHMEORA 5 85
[ B AN P2 7RSS, 2012/4/19-21,
Py

(5) ZHEME, WA, “FHAE, HEH
th, HRILEE FHFRRALVE 2
K7 A Y 74— B4 OHFINIEHIEIZE
T 5 FEBERET B 54 [BIH ARFRRS
£ 2011/11/21-23, KB

(6) RILEE, 2MRMk, LA Z, SAEA

1, REMSE, HEEH BB
HEh D PPARs (2K 5 H Ny DERR &
NFFHMOFA 8 54 5] H ANE R
SAERFANNES 2011/5/19-21, FLIR

(7) H B, B, (LA, ZRILER,
B, BRBUER A VP TR
% PPARS {4t 26 84 [l H RN/ Uss
£ 2011/4/21-23, fH

(8) H_E#h, (WA, HRILEIR, ALk
B, B, BEE, RaDEs TSH
AN PRIE I 3 1T B B BRI v
VRRIKT A Y T = DB 53
o] B ARFIRIRT S 2010/11/11-13, Fid

9) FZRLEIG, (UARZ, BEME, FIHMRE,
B, H B R ERR S LT
VERIKRT AV T 4 —5 pa BT B
WER RS # 53 B HAKHFIRIRES
2010/11/11-13, IR

(10) B ¥, (WA 2, RILEG, IRHH
I, PR, S, iR 747
Z— MZ XD PPAR JEMELIERA D4y + A
H =R F 82 [l H RN UWFER TN
& 2009/4/23-25, HitE

(1) ZRILEE, WA 2, B E, EO
fiokd, FHEEE, B Bt RSIENERS
FOR RS V8 o DBR BRI RT3 5
M 82 Bl H AN WA FTRE
2009/4/23-25, HitE

(12) H B3, HRILER, LA®mZ, FIE i,
I, L% FIRIRALVE =
BRTR)YD LF /A K X ZAERRXR)E
G BREEERE TS & iRENEE O BMR
%81 M HAHANDYWESZFINRES
2008/5/16-18, 4k

(BaE) G4

() HE#h &) FRBEEROZ, &
Z T2 RAMESAL, 2012, 145 _X—,

(2) BUlER, FHiEERE, BEE (W) H
W, SENEER, @i, MrNiETE,
H EFh (i) WM REEE = A
N7 v 7 BETH 3 ki, 2l & 1R, 2012,
411 =—,

(3) BOEDLR, MENFA, FHEERE, DG
H (W) A&, BB, Sl
(WHEIE= Wi NOWEGRRE - 2
Wr~== 7/, ZWr&iakt, 2011, 235
N,

(4) H E¥h, GHEn—, paese, vt
#H (W) HRREERR~=2 7 L.
2 & IR, 2009, 157 ~N—3.

6. HFIERLT



(HIFFRARESE
HE #id (TAGAMI TETSUYA)
MNEATBOE NENSLR GRS Gl EE - v
2 — R 2 —) PN U i
BFSEER « 0 TN WISt = R
a5 60273439

Q)W

il BiE (MORIYAMA KENIJI)
B F - RIS - %
W78 & 5 © 00301739

Q)Fge

A 6% (NARUSE MITSUHIDE)
INTATBOE NENLR B Rl =gt v
Z —ERAE S 2 —) PR e i
WFEEES - MFSEE R

WFgeE 35 - 40120018

(@) sEE

WA #2 (YAMAMOTO HIROYUKI)
BOH N 221 K350 - Bha (BArEE k)
W78 %5 : 10466295



