JEAE T BRI e R Al <8

HERATER BFBORIT S 53 IR RBORIT 7S 36)

[ T AR 12 B 2204 B 7 4 AFBUCBIT 20158

TR 28 SR AR AECE A

mEfERsE BE =

FRE 29 (2017) 4 3 H






[, ARG sEseE
[ T AR 12 B 2204 N 7 4 ARBUCBI T 2 0152 p.1
B

(B 1) JERBENES X O T EREAEEEDZE & RO T4 &
(BEL2.) 29> v WG/ F T2V =hnry sy iROBH & iGEOT5] &
(&R 3.) 7u 7 27 F Vo BRIED 2l & ihED T-5] %

(Bk4.) NV T Lo MR E (RRICEERRARE) D2l & iGROF5] &
(ERL5.) NV T Ly viriERiE (SIADH) 0l iG#E o F5| %
(&FkL6.) THEAEZH N r v v EEEEOZH T %

(BRL7.) Ttk TSH FEANRE OZW & kO T-5| %

(B 8.) TERAATIEMEEIS TIEDZW & RO T4 &

(BEL9.) BFM T EAMEE OBWT & RED T5| %

(R 10.) B CREBEMRR T T w4 R oW & o F5] &

. AR D TATICR S % — 55k p. 77

I WFFERCR O AT - Sl p. 97



JEAE T ERERT R B B (BER MR B BORITTE R (R MR BN SRt FE 45 38)
PR 28 FEE AR &

[ T EAAFRRERRE 12 510 224 B 7 4 VAEBUCB S 20158

rgefiEs BlE FEEEe v 2 — BERMRe Y 2 -

FREEE  HEA M B AR IE S 2E o I T EEARBRRER E 1IC B 3~ 2 SR AT FE MR X, “FPhR
25 4EFE ¥ ORI N EAMREREE 2 234 3 17 JREBICO T, SWHE L iRR )T o %
EELORBWEIRBEOTIE2AKLTEY, LBEOBHBGICAVLRLTWS, &
b, TETVRICEDOBBIRTA N 74 v ERET 20, I coBhiiEsr Rl
L. BEARRILZ M - 0T L CZ OUGITEREZRIT S T & & L7z, RN T EAEEZIY
5 HAND W ERDOEE - #5820, HARRN FRAESY S, HARER AR
2. HARNRRGWAR0BEB DS T, BEEAAHMRER & OBEREEIC X b,
CBAA N IAVERET 2 ZLBHNTH %,

R T T (e B 258 Y) 7 0B s 7 S Ll W & A HHE D (L. QOL DK T %R L4dm T
BT 2IRETH 5, FTLEY., BERE R EANERI 22, X0 RIA0¥E
W e B RGBS D0 5 S L REETH 5, WNEIC BT 2 BT EN &
RBEZZEPAMONTEY  EEOMEAMEICOEHR T2 H4ERD 5, (REMREICOWT
DRGSR A ¥ 74 ER R BIE L 72,

W7edi% 9 oo 7 v —7 (GH /b BEAE. ACTH /b BEAE, PRL /B E,
VT VAPWEENE, I F b e v v EEE, TSH b EERE, IR T RN
B HCREMEEUR TE N R4, s T RE IO CHEA T RREEREIC ME) 125710 <
SEIEE R T o 72, Z DR, BB NERS X O TFTRAEMEMNE, 7 vy v 2K, 7u 7
7 FVRGERIRE, NV 7L v MR RE (PR EERAREE) . oYY 7L o v o bl RE
(SIADH), T#AEM= ) F b e vy @EAaEE, FEA TSH EAME. T EATTERAE
K FRE(GH i A 2K S BAE. BN GH 73 A 4 fE, ACTH 70ME THE. PRL 20K
MEE. I F P e ey auME NE, TSH 0 uME ME) . SN T RS ([ v o7 v &
0 —), HCOREWEIRTE T RAEZICEI L C2I L IGEOFI & 2 WET L 72, 514,
I T AR BRREREE OB & 1RIEZR AR L 7224 F 74 vick b, 2o L wiEs
A7) —= v 7 EEENRECHBUL L 72 ia B~ FpsiH b i ik 5, fflilo &
BN T 27 4 —FoNy 7 LUk T 2 ERE I3 2 ERAHOEIC b # U2 <
tEZLND,




g sr 8

e ENRE BRI v 2 — EfR
PR RHR  Elbik

EFE TR RFRF B KRR &
BT GERR RIS Bd%

W= RoMmEe MK T &SR
IR

WIEEZ AR R o - BEPRIR
MR Hdx

e EIRERIRY HIRREERY:
E#IR

REAMEL  EIRARE R RN
WM B

A ERERFERFER Kk s

WHFERE MRy Bz

AIRZRIE SRR EEWRE EREY A
HRIREE AR G R AR E B2 v & —)
HAx

FEFER ALHEREERAEER P b UH
Bl B

RS BER KRR RARTTERE il
REFIHINRLY: 2%

BRI ARG R 05ERE o
TWNTWFE Bk

HEE HEERFERER RERER
BEPRIA - T RE #u%

BRA AEERERER RYARS
B BERIN - o RE R

i A RFERTEG RATTERE B
TRNIHBREY: e

HIREE HAARERRERER BT
B FERNREMAT A0 B AT

RHEFR RIRRFERFEE EEOT7ERE
oy - ACHPIRE R

HEPCEE R REEEG SRS
RINBEZWE  GEAT

EEILAIR] BARTRFREBE ERAEATFERE M
A REY: R

HAKD) ACERER R R - il e
HA

WtEtm )1

K x 71 Al ERFERF B KR
ik BEHE

TIRAR e RS ER v 2 —
HEbR

RIS L AR PRt e A T (R R
FLEk W&

JEINET ERZRE R v 2 — R
PR NRHR N i REE KR
JEKIESE BN R TR M

Al = ERREREE B
FrbFsE WeEmd )ik ARRER

A. WIZEHRY

KRIFZEHE D FTH T B 2 HiRTER B AR
WFSE g3 O [N T I RERE 1< B 3~ 5 3
BWFZEHEIE, PR 25 F 1 % CREIR  EAE
REMRE 2 B9 2 R O fRRE, 22T, iG#IC D
WCRIEN AR A 390, I F by
VOTWERERE, v 7 2 F v (PRL) bR
HAE, R R £ v (GH) /W RERE, HIR
A A v & v (TSH) /- R HE, BB
Bl A v v (ACTH) /i B fE, S
T VW RERE, H O R ERR T &R
TR BTN T EARAEE 72 &RF 17 AR
ICDWT, BWiEHE L B2 Loz
S L iGEOFL &2 ARLTHEY, AL
ZEOBGICH LN TWE, S0, =T
VARILEEDCTBIENA N TA v ERET
2B, ChEToOBWRELREL,
RHEERIRIL %2 B8 - 07 L T2 DGETESE



fioz e Lz, MM TRAEEZED
> HRNWFR0KE - FERE 2 Hl
I BRI T R 2. HAREER AR
Fa. HARNEAWAE0KBEOSML
T, PIHYERHEMEZE S & OFE I EE I
L0, BEIAVVIAVERET S L %E
HEy e L7z,

[ A ER B Y] iR A e S v e
Vv & APFED (L, QOL O F 7R L A iy
TFHPELT 2B TH 2, FT-CHEY. A
GBHEE e EANEIRE S 28, X 0 Rio
FH - W BRRIRIRICHE DT 5 2
DEETH 5, WAEICE T 2 EES I
FEsEERZERHMONTED, FEHRD
AT EHT 2HELDH 5, KR
Tli, REPRBICO VT ORIEN L
HA N4 B AR BIEL 72,

o R

4k

B. W55k

1) BIETA 74 VIER T NV — 7 32k
e LI REEOUETIC D T, FgEHEE 9 F—
LT EIL T, BT OB W EMELIBREE D
MERICDOWT, BRT — X 2382 THE]T
(X T T O,

2) GH 73 EH5E (GH Atk s £
fE. BN GH /M A2fE, JeimBE RIES X
O FRAMEE AE) BT 21EEF — 24 (1L
HIE=, #n. AH. &%, &fF. KA :
BRI WNIC L oW L SGT L, A
DIRFEIC X 2 G EEHEICE T 5 GH
BEDOH Yy A 7EERE L2, GH ik
AEFEICH3 %5 GH i o s - MRl X
25 ROMHEICOVWCHET 5,

3) ACTH b BHIE (72 v v v 79[, ¥ 7
7YV =Ahnr v N, ACTH 53WMET
iE) (B3 2 E¥ T — 2 (LUHIE=. B,

. AR, wE. B 2y v v I, 7
vV ITEREEIC BT BT XA & ) vk
Hgexr ) —=v 7o EBICH T
b B MET T 2 20, B ARIRE L
HHE L TR i 72 BRI % e+
%, ENICETE 7 vy v 7 R{ORBERE
IR L. HESE S DRI R IR AT %,
4) PRL 43 B5E (PRL 20 #h@%EGE, PRL
ST TE) BT 2 E¥E T — 4 (BE, b
BB (UNRIE DS E H K 7 PRL fE
50~100ng/ml DfEIKICE T 5 ZWHiE X O
B D BRI 22 06 ISR IC D W CTHRET T 5,
5) XY TLYVMWBEERE (XY Ly v
5B RIE (SIADH), ¥y 7L & v i
THEORRBE) ICBE T 2 1F¥ETF — 2 (B,
TR S8 7272 AVP (N 7 Lo V)HGE 23
A X, SIADH % X O RARIE D 2
WioRELDEZ®, By A+ 7EOMKE %
175, Wk SIADH oS L L <
INTWBEANYTF vy V2 ZREREGH
DEBEICE T ZEANCH T 5, BETE
PERGCRIAEERE 72 & D B PFIE % [ 3 2 1%
b [ R AR
6) I F b wv o EEE (T #ik =
FhwoveyEgEg, -8 e ey
T RE, R PR BB R E) B3 2 12
F—2 (FFE. BE. EAK) b= F b
o vy QARG S X ST o HlE &
BT L, 2 b OB A2 RE T 5, [
T R BB E OREEI & L CTEINA
BT B R R T 5,
7) TSH b BHEAEICB 3 25— 2 (1l
HIES, KH. i#H/K) « TSH EEAEREE RS
% ERETRA & GHE L. BRRAEAIE R %2 v
PW RN A P T4 vicKE 5, T
FARFMHGIC BT 2 i E TSH A2



fiE 2 a3 5,

8) FEH T EAANEE ICBIT 21T — 2
(CAH. HE. HEIT) : MIEEO 2 EHRAE
(2003 4E) 25 10 FELL E2SFE L 72729,
BT RARES O AREIC O W TR A
T+ X OEYHE LT 5, Sl
EHEFHICE W TH LIGBE~ R E ¢
%,

9) HCEREHERHIR T T #IARK BT 2
T — 2 (&, BR. B 0 ) vovBk
HETEARROZH ~—h— D% T T 0
2Eebic, v—A—ICk DY voBRIENR
SPTRABREROZKIE R RN T 5, 15
() 70 SR D BRI D v TR B,

(B~ D L HE)

e RE I3 5 F 7 & O FEE N
CERL Tk, WIhd BB ICERE X
N7 EERBEROERDO T icfTbh s,
ZDETHRFEICH LTI, v 7+ —LFa
VeV M eI TV, WRE D 5 E
HeE<, MEBERZERORKN 2T L
Fhid 5, WRE OGN L 721>
X5 BRMeNT T — 2 13T 2Dl > X 7
Lo THEICEH L, $-MAERD
MEETT S,

C. WrgesiR
1) GH b EAE GedimnERAE - T AN
EME, GH b A 2R S RIAE, A GH
Ir WA RIE)

T AN GH b TEE  (Geii B RAE -
THEAEEENE) 1ICB1F 220 L iREOT
51 % EE ICE T A mEERR O GH
Il o JEfEZ . JTAE D GH JIEE D Sk E
LG L € 04 pg/LARGICAEL,

T & b2 TREFEEER O IR R HIE o3
HE TR EN I O ML HE 2 25 L 7, 1R
FHic A A DA TAREE IC O W TENEE L
7z

GH 73 AR S RAEIC 3 1 2 22 &
BROFEE - NRRFERIRICHE ST
BY, BfToMEERIEL 72, NS
H A~ NI~ DI ATHAE R O H L %58
L7,

RN GH 23 AR IEIC 31 5 27 & B
DFHIE PR 26 FERGTEZ AL
726
2) ACTH Wb ERE (7 vy v 7 /%77
Y=hnrzy vy 7 ACTH 5K T iE)

7y v TIROBW L IREOTE ¥ 1 2
Wikl LC, A2V —=vI/RAB LV
THEEZZWT D 72 D DR D XA % 1T > 72, T
EWioMmE e U<, HNEZBIDHK.,
CRH i, #kiE~ 7 ) v 728 L
Tre 7wV IIROREEE LCE AT
—VIE#ESL 2 ICBIEL, £ PHE L
UQOL #ekEx ¢ 3 LR HINE L7z,

ACTH 43#MK ME D 2T & iR D T3]
%0 EIE Yo R BB AR TE D2 T
B IC B b CHRRAEIR O Rl# 2 285 L
720 BIBERERLEVICX ZHFRBEEDE
BN L 72, BECREIBRALY — Folf
HEEO, BEZBOEEEEZ TR L,
3) PRL i B e (PRL 2»WA@FE, PRL
53 WK T HE)

PRL 3@ RE D 2 Wi & iBE D F5]

% 0 ERORE AL L7z, PRL AR
HECIiZ, Fo¥ 3 AEENERIC X 2 Yk
@R e a2 FEY o R ciln

PRL D IEH AL, [EEOHEE O 7z
i, WeE - ik TH B,



PRL 73 MK ME D 2 & i O F15
T AH AT,

4) NV Ty VIERRRE (XY Ty v
ST ILBENE (SIADH), Y 7L & v or i
TE (PRAAAE))

N TV Y VKT RE (PRI DR
fE) DML RFEOFGE IENY T
YVHEF Yy POLEEDD, N T LY
VIMEEOB AV TH L3, Ay b A
ZEDOFKEINETH Y, SHOPETH
5, TAET LY v ASEE (Ha., &M
BTV —) 723 NS 72
BEDOERRICOWTIRTZ I Z 72,

N Ty vy EIRE (SIADH) @
2 L O F5 %  SIADH 20 b 00
2L JFREOZKI N EETH 5, IHFEIC
BH L. HEJEK Na MfE(120mEq/L LLF) T
HRPRRREIR % £ 5 A 1d 3% Atk Tl
CHBRIGEEIT I . BTEANY T LV VE
HEEDLE, NV T LY v V2 ZRE
PG HETH 5,

5) IF F b v vy EEE (T #i4k =

N ey EEREE, )N e v
TRE, X R I R FE)

= N e v v EEAEEOZWEE Ak
ANLZWETIRINEEASE A LN D, MEFTR
LT, IFbFhoE Y Ta2=y FDOAR
FEZ NI D 5,

=N b ey MK T E D2 T &R
DFH &  BWIEHEICAE T v, IHED
AR, RSB - A L D
ERTH Y, BRAEOEEIC XV IREEL
35875 %,

6) TSH i Se# e (TSH A MRS, TSH
WM HE)
TSH FEAERE OZWT L IGEOFH & ¢

THEERE TSH 43T THE DJNRE 2 GCH L
TSH FEA: S & fERIcE 3 5, TSH
A IS L AMRHIR IS BRI A5l T T (AR
JER T b s, EYEETIEY < b
AR F v T Fu s OFER S N
%,

TSH 43K ME D 2T & 15D T3]

% R L £ v ORITEIEE D EEE AR
L7zo H 4\ ¥ v X A6F <l
Bt T4 fifi 2 1% ERRGE < IR 3 2,
7) BFERT T AARAEES

BFE ) T EAREE O 2 W & BIED T35
T INECEBKTH > - EREOEEE
BAREAL L 720 2% D 18PETER. © F . B
EAME . 2 70 T ARER IC X 2 fEMRE (1
By ST RAEEEK T EZ &) LUt B
ThifTE L7z CT, MRI THRah, TE
PRBRIE < & 209 2 IR PT L % 7R 3 IS PR
Ze Lz, TICEEWRE L L, 7 b E#ig
72 & OFERAHEIRZ TR AR L 72 1REETT
FHRIE D 72 0 N R A © T AR FRRE R
OH#EE . IREHRE CHRERERE O fF
AR5, PEREME T RARNRIE & W& iz
Lt 0 N oRRENE T BIARRIE DG
BAGEHICHE 5 o — 77 FERRRETENRIE D 56
H{REZ W CHLRE - A~ Fl D ik
B X UHBREREE o F 4 LI X b Tl
EHBHER I NS, FREZERL 20w
AR T %,
8) H O EARIR T ER T M58

B C R R R T T SR 28 o2 M L ik
BOFI & 1 2P EICHR T T ERAL
OWZEFEL 2, MFFHIN TS
[gG4 BHEEBICHE S Tl THREL B XL O
BIESF = v 7 FA v FHEHRZ: & o EHI%
THEERICOWTE R LIz, U Y SBRIET



R R DML FEARI ICERAVEWTIC X 5 72
o, FALURZE %R 3t B O S A3 i b H
HThh, A7 04 FHEOEE %40
BT L. IRBRETNICHRZA T o ERRIC X 5 A
FHIRRR L 72,

D. &%

[l ARSI E % B3 2 REBICO W
T, ThF CEMM T EARERERE ICEIT 5
FEPRIEIC X VIREINTE W LR
BOFH X2 &ML L, EEMSOZLE
LTI WS I N-RRE, BT L WIREE
DENEZZERL., EMEOBERZHA
3EC. HESRICE T 2RO FI 2
DWTHRT 24T o720 ZDFER. 1) FiiE
KIAE S X O F B\ E NGO ZW & iR D
FEx.2) 2y v I/ YT )= A0
7y vy ZIROBK LIREO TR &, 3) 7
077 F v ubBRIE D2 & RO Tl
.4 N T L VUMETE (PR PR
RAE) DM & RO FF &, 5) NV 7L
VA EREE (SIADH) O & iRED
Fhl&.6) TEARTFF o vy EEEE
DIRFDF5 2, 7) T #fk TSH pE A D
S L RIEO TE %, 8) T HEMAHATIEMAEK
TE (GH 3 A2 & BiE. A GH 4r
WAAE, ACTH 73K FAE. PRL 73K
THE. = F b e v i FAE, TSH 43
WMKTME) DR W BROFI1 %, 9) %
()~ S O ZW L REO T5 &, 10)
B C R R T B 58 0 22T & IR
DFF| & BT 26~28 EFEDOHIICREE L
LCHRIESI Nz, SEOSETIEFICHME
DER - ave v+ R% T Ld3ETITD
N, MR T EARRERES 34 DR EIC X
5bD0% L, BIRTA N T A VEREICL

BT v AOEREP+S TR, ZD
T2, S ke L 72 BB OB FREH
- REL YR ) —E W RRERIL
DIEEE KD b5,

A T A PRREIE S 2 23 2 R IX. %
L RRERICL VI ER I NE, Ny
WHEEOMA G, I F b u v vy
fiE. PRL 0B E, GH 73 ib B fE, TSH
STWEEE, ACTH /e iE, Y 7L
VVIMBEEIEICRE S I N, T
NI W TUESE & MK TER H 5, 2hd
DORERERZIIA 13T LD —fbdhTes
53, BRERICBWCRELDFER & & -
TWw3 Il b S5BRMRTNEZHETDH 5,

E. idm
FeuERIES X O T EREEEANE, 7 v
v v 7%, PRL 0 bERIEE, NV 7Ly v
MK NE (R PR B E) . S 7 Ly v
SrubERAE (SIADH), TH#ER=F F e
v EEA NS, (R TSH EAE S, Tk
R SEREAER TE (GH 20 i AR R B FE,
AN GH b A4fE, ACTH 43#ME THE.
PRL 70K FHE. =9 F b v v v i r
it s TSH 73 WM T RE) L ARFE1E T B {5 (4
vy T van—=) HOREESRTEHT
TR RICE L CW & IRIEO T5] & 2T
L 720 514, N T A BERERE & D I & 16
BEAUFE L BB A F 74 vick o, 2
HIWEBR 7 ) —= v 7 L ELHNRES
fEBIE U 7 i~ D F5 M2 & i T K
Do

F. f#EEkRiER
FratdR& ool



G. WFFEHR
A L FE 2

1.

- S
1.

Yoshizawa M, Ieki Y, Takazakura E,
Fukuta K, Hidaka T, Wakasugi T,
Shimatsu A. Successful
pregnancies and deliveries in a
patient with evolving
hypopituitarism due to pituitary
stalk transection syndrome: role of
growth  hormone
Internal Medicine, 56(5), 527-530,
2017,3.

Hattori N, Ishihara T, Matsuoka N,

Saito T,

replacement.

Shimatsu A. Anti-
thyrotropin  autoantibodies  in
patients with macro-thyrotropin and
long-term changes in macro-
thyrotropin and serum thyrotropin
levels. Thyroid, 27(2), 138-146,
2017,2.

BEts: PR T A
Rrerduiic, FFE [1gG4 BIEIR
B 2f o F ORI
% |, FFHEME, 73(4), 577-583,2016
10 H.

Hattori N, Aisaka K, Shimatsu A. A
possible  cause of  variable
detectability of macroprolactin by
different immunoassay systems.
Clinical Chemistry and Laboratory
Medicine, 54(4), 603-608, 2016,4.
Fleseriu M, Pivonello R, Young J.
Hamrahian AH, Molitch ME,
Shimizu C, Tanaka T, Shimatsu A,

White T, Hilliard A, Tian C, Sauter

-
1.

N, Biller BMK, Bertagna X.
Osilodrostat, a potent oral 11p-
hydroxylase inhibitor: 22-week,
prospective, Phase II study in
Cushing's disease. Pituitary, 19(2),
138-148, 2016,4.

A, Nagashima M,
Hashigaki S, Ohki N, Chihara K.

Shimatsu

Efficacy and safety of monotherapy
by pegvisomant, a growth hormone
receptor antagonist, in Japanese
patients with
Endocrine Journal, 63(4), 337-347,
2016,4.

acromegaly.

e

Katsumata N, Shimatsu A,
Tachibana K, Hizuka N, Horikawa
R, Yokoya S,
Mochizuki T, Anzo M, Tanaka T.

Tatsumi  KI,

Continuing efforts to standardize
measured serum growth hormone
values in Japan. Endocr J, 63(10),
933-936, 2016,10.

Maeda E, Higashi T, Hasegawa T,
Yokoya S, Mochizuki T, Ishii T, Ito
J, Kanzaki S, Shimatsu A, Takano K,
Tajima T, Tanaka H, Tanahashi Y,
Teramoto A, Nagai T, Hanew K,
Horikawa R, Yorifuji T, Wada N,
Tanaka T. Effects of financial
support on treatment of adolescents
with growth hormone deficiency: a
retrospective study in Japan. BMC
Health Serv Res, 16(1), 602,
2016,10.

Miyoshi Y, Yorifuji T, Horikawa R,



SO

JF

Takahashi I, Nagasaki K, Ishiguro
H, Fujiwara I, Ito J, Oba M,
Kawamoto H, Fujisaki H, Kato M,
Shimizu C, Kato T, Matsumoto K,
Sago H, Takimoto T, Okada H,
Suzuki N, Yokoya S, Ogata T,
Ozono K. Gonadal function,
fertility, and reproductive medicine
in childhood and adolescent cancer
patients: a national survey of
Japanese pediatric endocrinologists.
Clin Pediatr Endocrinol, 25(2), 45-
57,2016,4.

74

Suwa H, Kishi H, Imai F, Nakao K,
Hirakawa T, Minegish T. Retinoic
acid enhances progesterone
production via the cAMP/PKA
signaling pathway in immature rat
granulosa cells. Biochemistry and
Biophysics Reports. 8, 62-67,
2016,8.

CHHIE=

1.

Edo N1, Morita K, Suzuki H,
Takeshita A, Miyakawa M,
Fukuhara N, Nishioka H, Yamada S,
Takeuchi Y. Low insulin resistance
after surgery predicts poor GH
suppression one year after complete
resection for acromegaly: a
retrospective study. Endocr J, 63(5),
469-4717, 2016.

- W=

1.

Akehi Y, Hashimoto Y, Meren J,
Tanabe M, Nomiyama T, Yanase T.
Postpartum hypothalamic adrenal

insufficiency with remission: A rare
case. Endocrine J, 64(2), 157-162,
2017,2.

Fukuda T, Tanaka T, Hamaguchi Y,
Kawanami T, Nomiyama T, Yanase
T. Augmented GH secretion and
Stat3 phosphorylation in an aryl
hydrocarbon receptor interacting
(AIP)-disrupted
somatotroph cell line. PLOS ONE,
11(10), e0164131, 2016,10.
Yanase T, Tajima T, Katabami T,

protein

Iwasaki Y, Tanahashi Y, Sugawara
A, Hasegawa T, Mune T, Oki Y,
Nakagawa Y, Miyamura N,
Shimizu C, Otsuki M, Nomura M,
Akehi Y, Tanabe M, Kasayama S.
Diagnosis and treatment of adrenal
insufficiency including adrenal
crisis: a Japan Endocrine Society
clinical practice
[Opinion]. EndocrJ, 63(9), 765-784,

2016,9.

guideline

-

1.

Yanase T, Tajima T, Katabami T,
Iwasaki Y, Tanahashi Y, Sugawara
A, Hasegawa T, Mune T, Oki Y,
Nakagawa Y, Miyamura N,
Shimizu C, Otsuki M, Nomura M,
Akehi Y, Tanabe M, Kasayama S.
Diagnosis and treatment of adrenal
insufficiency including adrenal
crisis: a Japan Endocrine Society
clinical practice
[Opinion]. EndocrJ, 63(9), 765-784,

2016,9.

guideline



Kakizawa K, Watanabe M, Mutoh
H, Okawa Y, Yamashita M,
Yanagawa Y, Itoi K, Suda T, Oki Y,
Fukuda A. A novel GABA-
mediated  corticotropin-releasing
hormone secretory mechanism in

the median eminence. Sci Adv, 2(8),

€1501723,2016,8.

- A A

1.

Fujio S, Takano K, Arimura H,
Habu M, Bohara M, Hirano H,
Hanaya R, Nishio Y, Koriyama C,
Kinoshita Y, Arita K. Treatable
glomerular  hyperfiltration  in
patients with active acromegaly.
European Journal of Endocrinology,
175(4), 325-333, 2016,10.
Kinoshita Y, Tominaga A, Usui S,
Arita K, Sakoguchi T, Sugiyama K,
Kurisu K. The surgical side effects
of pseudocapsular resection in non-
functioning pituitary adenomas.
World Neurosurgery, 93, 430-435,
2016,9.
Arimura H, Hashiguchi H,
Shinnakasu A,
Arimura A, Kikuchi A, Deguchi T,
Habu M, Fujio S, Arita K, Nishio Y.

Yamamoto K,

Investigation of the clinical

significance  of the  growth
hormone-releasing peptide-2 test
for the diagnosis of secondary
adrenal failure. Endocrine Journal,
63(6), 533-544, 2016,6.

Kinoshita Y, Yamasaki F, Tominaga

A, Ohtaki M, Usui S, Arita K,

=
1.

Sugiyama K, Kurisu K. Diffusion-
weighted imaging and the apparent
diffusion coefficient on 3T MR
imaging in the differentiation of
craniopharyngiomas and germ cell
tumors.

Neurosurgical Review,

39(2), 207-213, 2016,4

I 2 11

Tajima-Shirasaki N, Ishii KA,
Takayama H, Shirasaki T, Iwama H,
Chikamoto K, Saito Y, Iwasaki Y,
Teraguchi A, Lan F, Kikuchi A,
Takeshita Y, Murao K, Matsugo S,
Kaneko S, Misu H, Takamura T.
Eicosapentaenoic  acid  down-
regulates  expression of the
selenoprotein P gene by inhibiting
SREBP-1c¢ protein independently of
the AMP-activated protein kinase
pathway in H4IIEC3 hepatocytes. J
Biol Chem, 292(26), 10791-10800,
2017,1.

Nakagawa Y, Satoh A, Tezuka H,
Han SI, Takei K, Iwasaki H, Yatoh
S, Yahagi N, Suzuki H, Iwasaki Y,
Sone H, Matsuzaka T, Yamada N,
Shimano H. CREB3L3 controls
fatty acid oxidation and ketogenesis
in synergy with PPARa. Sci Rep, 6,
39182, 2016,12.

Yanase T, Tajima T, Katabami T,
Iwasaki Y, Tanahashi Y, Sugawara
A, Hasegawa T, Mune T, Oki Y,
Nakagawa
Shimizu C, Otsuki M, Nomura M,
Akehi Y, Tanabe M, Kasayama S.

Y, Miyamura N,



Diagnosis and treatment of adrenal

insufficiency including adrenal
crisis: a Japan Endocrine Society
clinical practice guideline. Endocr J,
63(9), 765-784, 2016,9.

Kaulage M, Maji B, Bhat J, Iwasaki
Y, Chatterjee S, Bhattacharya S,
Muniyappa K. Discovery and
Structural Characterization of G-
quadruplex DNA in Human Acetyl-
CoA Carboxylase Gene Promoters:
Its Role in  Transcriptional
Regulation and as a Therapeutic
Target for Human Disease. ] Med
Chem, 59(10), 5035-5050, 2016,5.
AR TEEKICE T2 7 e
FeA AT AT VERTH
BUEMETHRE B3 2 058, HA
TEARIFERGE, 4, 1-5, 2017 4.
EIRZRIE: P R GEAER D 24
T 7, A, 27, 1084,
2017 4.

VIS, AIRZRIE: T REAFTEE
PRAEIR MIE, BHTEET, 71, 1913-
1919, 2016 4.

- IHHIERE

1.

Sapkota S, Horiguchi K, Tosaka M,
Yamada S, Yamada M. Whole-
Study

Exome Sequencing

Thyrotropin-Secreting Pituitary
Adenomas. J Clin Endocrinol

Metab, 102(2), 566-575, 2017,2.

- B

1.

Lo X—v v, FHHEF, B
PR, B, R
¥ A ¥V VI X 3 POMCEET

BRG] IC 35 1F % NeudoD1 O FE
Fi, ACTH RELATED PEPTIDES,
27,5, 2016.

BB, TR, BT A,
TERERER, HHER, FEBET,
EfGHEE, PR E R R
Bt L CEMICE - 72 BT
£ ACTH JEE N5 o —1§, ACTH
RELATED PEPTIDES, 27, 60,
2016.

-HER

1.

10

Arima H, Azuma Y, Morishita Y,
Hagiwara D. Central diabetes
insipidus. Nagoya J Med Sci, 78(4),
349-358, 2017,2.

ERME RIS, ARE: EF =
v 7 HRA v FHEREICET S
Hu A FHHR, Current Therapy,
35(2), 63-67,2017 4£ 2 A.
AIET: PHLPE PR HRAE D IR RE &
g, Al ENRHE SR, 149,
60-72,2017 £ 2 H.

Iwata N, Iwama S, Sugimura Y,
Yasuda Y, Nakashima K, Takeuchi
S, Hagiwara D, Ito Y, Suga H, Goto
M, Banno R, Caturegli P, Koike T,
Oshida Y, Arima H. Anti-pituitary
antibodies against corticotrophs in
IgG4-related hypophysitis. Pituitary,
2016,11.

HEE:. ADH W BERE, #17-
ICHEER TR E 3 A7 N TR
B oo K, 71(10), 1908-1912,
2016 4 10 H.

BT K Na UE & B HERIE -
BT OBR : 22 TF~F 4 v



7L ¥ a—& XXM, Fluid
Management Renaissance, 6(3), 75-
76,2016 4 7 H.

K= RES/N

1.

Shibue K, Fujii T, Goto H,
Yamashita Y, Sugimura Y, Tanji M,
Yasoda A, Inagaki N. Rapid
exacerbation  of  lymphocytic
infundibuloneurohypophysitis.
Medicine (Baltimore), 96(9), 6034,
2017,3.

Izumida H, Takagi H, Fujisawa H,
Iwata N, Nakashima K, Takeuchi S,
Iwama S, Namba T, Komatu Y,
Kaibuchi K, Oiso Y, Arima H,
Sugimura Y. NMDA receptor
antagonist prevents cell death in the
hippocampal dentate gyrus induced
by hyponatremia accompanying
adrenal insufficiency in rats. Exp
Neurol, 287, 65-74, 2017,1.
Takeuchi S, Iwama S, Takagi H,
Kiyota A, Nakashima K, Izumida H,
Fujisawa H, Iwata N, Suga H,
Watanabe T, Kaibuchi K, Oiso Y,
Arima H, Sugimura Y. Tomosyn
Negatively Regulates Arginine
Vasopressin Secretion in
Embryonic  Stem  Cell-Derived
Neurons. PLoS One, 11(10),
e0164544, 2016,10.

Fujisawa H, SugimuraY, TakagiH,
Mizoguchi H, Takeuchi H, Izumida
H, Nakashima K, Ochiai H,
Takeuchi S, Kiyota A, Fukumoto K,
Iwama S, Takagishi Y, Hayashi Y,

Arima H, Komatsu Y, Murata Y,
Oiso Y. Chronic Hyponatremia
Causes Neurologic and Psychologic
Impairments. ] Am Soc Nephrol,
27(3), 766-780, 2016,5.

- B

Matsumoto R, Izawa M, Fukuoka H,
Iguchi G, Odake Y, Yoshida K,
Bando H, Suda K, Nishizawa H,
Takahashi M, Yamada S, Ogawa W,
Takahashi Y. Genetic and clinical
characteristics of Japanese patients
with sporadic somatotropinoma.
EndocrJ, 63(11), 953-963,2016,11.
Nishizawa H, Iguchi G, Fukuoka H,
Takahashi M, Suda K, Bando H,
Matsumoto R, Yoshida K, Odake Y,
Ogawa W, Takahashi Y. IGF-I
induces senescence of hepatic
stellate cells and limits fibrosis in a
p53-dependent manner. Sci Rep, 6,
34605, 2016,10.

Suda K, Matsumoto R, Fukuoka H,
Iguchi G, Hirota Y, Nishizawa H,
Bando H, Yoshida K, Odake Y,
Takahasi M, Sakaguchi K, Ogawa
W, Takahashi Y. The influence of
type 2 diabetes on serum GH and
IGF-I levels in hospitalized
Japanese patients. Growth Horm
IGF Res, 29, 4-10, 2016,8.
Yamamoto M, Matsumoto R,
Fukuoka H, Iguchi G, Takahashi M,
Nishizawa H, Suda K, Bando H,
Takahashi Y. The prevalence of

renal cyst in acromegaly. Internal



10.

11.

12.

Med, 55(13), 1685-1690, 2016.
Matsumoto R, Takahashi Y.
Teromere A complex end of a
chromosome;  Telomeres  and
cellular sensecnce in metabolic and
endocrine disease. In Tech, Chapter
7, 143-162, 2016.

EiE: NowtesmE Jeim
ERAEIC 31 2 mIiE & OE
V27, mHTES, 71, 63-66,
2016.

REGLELL HHTT = EiE@: b
vy 7R il EME B
PIT-1 JUARSEMERE, EFDH A4,
Vol.257, No.12, 1256-1258, 2016.
EfE: TS ATk D
ZAL Lok AU, AL
7t, 40, 31-36, 2016.

EfER: NTwRBIcEs T 57
YA PAT A AN T
FARTER R, 1€ v LR,
62, 3-8, 2016.

EE: TEARE~HT L WA
A~ D WFE, Medical Practice,
Vol.33, No.11, 1672-1675, 2016.
EfER: NTKEz2 2 b
% e B OKJE, Medicina, 53,
2091-2094, 2016.

g PER AT iPS Mg
THEAEER~DIGH, BIO clinica,
31, 48-50, 2016.

- KHER

1.

Mukai K, Kitamura T, Tamada D,
Murata M, Otsuki M, Shimomura 1.
anterior

Relationship of each

pituitary hormone deficiency to the

12

size of non-functioning pituitary
adenoma in the hospitalized
patients. Endocr J, 63(11), 965-976,
2016,11.

Otsuki M, Kitamura T, Tamada D,
Tabuchi Y, Mukai M, Morita S,
Kasayama S, Shimomura I, Koga M.
Incompatibility between fasting and
postprandial plasma glucose in
patients with Cushing’s syndrome.
Endocr J, 63(11), 1017-1023,
2016,11.

Tabuchi Y, Kitamura T, Fukuhara A,
Mukai K, Onodera T, Miyata Y,
Hamasaki T, Oshino S, Saitoh Y,
Morii E, Otsuki M, Shimomura I.
Nur77 gene expression levels were
ACTH-

involved in different

secretion  autonomy  between
Cushing's disease and subclinical
Cushing's disease. Endocr J, 63(6),

545-554, 2016,6.

L

1.

FrbF5E: U v oSEREE T EA K,
medicina, 53(13), 2122-2128, 2016
12 A,

Fukuoka K, Katakami H, Matsutani
M, Nishikawa R. Human
chorionic gonadotropin is detected
in cerebrospinal fluid of most
germinomas and may be a
prognostic factor: assessment using
by a highly sensitive enzyme
Journal of

18(5),

immunoassay.
Neurosurgery: Pediatrics.

573-577 ,2016,11.



Fr BF5E, A, A,
IR, HFEE, R,
SFARMA, IWHIE=: T SRR
FBR T OMEFIML B 5\ 1R
FlRA S~ 7Y v 7 o8 K
THEiA L' VHEICK 5 e ME
PRI BRBERE D FFAM, A< PN s
EHERE, 92(suppl), 14-16, 2016 4F
7H.
Tadokoro R, Katakami H,
Taniyama M. A case of metastatic
pancreatic neuroendocrine tumor
that progressed to ectopic ACTH
syndrome with GHRH production.
Internal Medicine, 55(20), 2983,
2016.

Murakami K, Katakami H, Sasano
K. Pancreatic Solitary Fibrous
Ectopic

Tumor Causing

Adrenocorticotropic Hormone
Syndrome. Mol Cell Endocrinol,
436, 268-273, 2016.

Ohara N, Katakami H, Kamoi K.
and isolated

Graves’ disease

adrenocorticotropin deficiency
relating to a biologically inactive
form of  adrenocorticotropic
hormone A case report and
literature review. Internal Medicine,

55(18), 2649-2658, 2016.

Y\

1.

Yanase T, Tajima T, Katabami T,
Iwasaki Y, Tanahashi T, Sugawara
A, Hasegawa T, Mune T, Oki Y,
Nakagawa
Shimizu C, Otsuki M, Nomura M,

Y, Miyamura N,

Akehi Y, Tanabe M, Kasayama S.
Diagnosis and treatment of adrenal
insufficiency including adrenal
crisis: a Japan Endocrine Society
clinical practice guideline, Endocri
J, 63(9), 765-784, 2016,9.

Omotehara S, Nishida M, Satoh M,
Inoue M, Kudoh Y, Horie T,
Homma A, Nakamaru Y, Hatanaka
KC, Shimizu C. Sonographic
findings of immunoglobulin G4-
related sclerosing sialadenitis. J
Med Ultrason (2001), 43(2), 257-

262,2016,4.

2. R
- B

1.

1.

13

BHE: fEF vy 7RV b
PHEHRIC 1T 2 N wbbEE % o
X, 55 15 18] H AR RIS 2
FrtE s, T, 2017 4 7 H

BHE: TERMEKRE DD K
Update, £ 6 [B1PN 53 - {1 R
17—, KA, 2017 4 6 /]

HIFEE, EHAELT, BHE,
PR, WHAKT), HbthiE], &
TME, A EESE, BEE:
Efficacy and safety of pasireotide
LAR in Japanese patients with
and

acromegaly pituitary

gigantism: A randomized,
multicenter, phase II trial results.
55 89 (Bl H AP 3 b~ 2 ATHE
2, 58, 2016 4 4 F.

- Bt

Yokoya S. Long term outcome of



daily rhGH treatment in short
children born SGA —Follow up to
near adult height-. 25 61 [8] H AHT
AERKBEFS - AR,

I, 2016,12.

LY S

1.

KIEN, HEAEE : E&o
Z LWHIKERE LR 9 554
5 WA E JE A 2 B i L C
DDAVP JZ T id: 52> & FE N A
g ~Y) 0 % 2 72 3AE, B 27
o] H A e AR 2y, 3
57,2017 2 H

KINEA, IEF6, d B
BB M2 2 &0F L 72 GHI KiE
FED I, £ 43 [8l H AR MFE N 7
WA RS, F, 2016 4F
10 A

K BN, IO FHE ki —
BE, HEHEE 0 AMm T T o
F v IE B E O KRR )R, 5 89
Bl H AN 7w E it 2, W
#l, 2016 4F 4 H

LS, SRIEN, 37K — BB,
BHFZ, HHSFR, =R,
HFHEMEE : AT F vz
BRZ R (Prol47Leu) I X 3 B
HHHBAE D BERERENT, 5 89 [HIH
KN WD EMES, W,
2016 4 4 H

- IHHIERS

1.

WOmE, WARR—, HEIE,
R, B, AR,
IR, BRETT, R RE,
EYOEE, IWHIE=, [HHIERE:
Jedi B RAEIC 3510 5 AR FIR

14

HREEREIR ME DR, 55 59 B H
KRR 22 MRS, WA,
2016 4F 11 H.

INEIEE, IHHIERE: iR
T TOMKTHE — T H#EAE - FIR
%R H T % TR O%E], 5 59
[ H A RUR IR N R £,
A, 2016 4 11 H.

FEAEH, (UHIEE: SR -
THEAE-FREEZEOL 75 vic X
% TIGEERE O figdr, 55 59 [ HAR
ORI 22 &, i,
2016 4F 11 H.

BEERE, hERR, S,
AEAfR, NEEE, BRET
e Bg, SHE, (HHIE=
IWHIESS S B KE & JEHRE
PET FARNEES I 35 3 AR
IRIRBEAE R THE D RFE, 55 43 [n]
HAMBEN T WA E M E S,
#h, 2016 4F 10 A.

L

1.

Lo os—e v, FHIAT, B
HEER, RS, Br o se i,
alFZRIE, BLE, EEW: 7
NazanFaf Fickb Pome
BRG] I B T 285 R
¥ NeuroD1 OfEM, 5 27 B HA
eI T AR 2, BT, 2017
F2 H

Parvin R, Saito-Hakoda A, Shimada
H, Shimizu K, Yokoyama A,
Sugawara A. Involvement of
NeuroD1 on the negative regulation
of Pomc expression by

glucocorticoid in AtT20 cells. The



Endocrine Society 98th Annual
Meeting, Boston, 2016,4

- HRHE

1.

A H5 % A new in vitro model using
mouse iPS cells to study
endoplasmic reticulum stress in
vasopressin neurons, 55 94 [A| H A
AP, HFIE, 2017 4F 3 H

B B, BRRH, =S, &
TEM, oK, HESERE, A
M 4-PBA XM AR IR
FRFE D/ R 2 b L R Z 9
3 —EFN=Y X% AW
—, H27[ENY T Ly VRS,
B, 2017 1 H
BRI D 2 HFES O
| EFFEZ. ARRE KRR, faAt
N, TEIR 5 AR B T
DY v oSERPERR ;T AR
IC X BIRBED—F 25
[E] B PR N 986 Update, 37, 2016
GERNE!
/INMRARF-, S TS KB, 2 H AL
E BRI
BILLE, RAIEH, H5H
RIEF = v KR4 v FHERIC
X 2Nl (FRRIIES —
), 2 25 [BIEGR N 43 Update,
Rk, 2016 4F 11 H

‘e L E RS ORER, 2 H R,
BRI, AINTE: IgG4 B#E T
HARRICE T 5 PUT EEGUE
DFFEHT, 5 43 BIFREN 2
fha, i, 2016 4F 10 H
FRE: K- Y v LIfE, 5
26 [AlERER P70 A Update, S

15

10.

11.

12.

%, 2016 4 11 A
A [RGCT EAR R IER R ],
53 BAEERE#HE S (HAN
, JiE, 2016 4E 11 H
Naoko Iwata,

Yoshihisa

ZREES
Shintaro Iwama,
Sugimura, Yoshinori

Yasuda, Hiroshi Arima.

Autoantibodies against
corticotrophs as a biomarker for
IgG4-related hypophysitis.
Neuroscience 2016, San Diego,
2016,11.

B B, BRORHE, HHS, |
B, A MEW, AR SR
HFRPE PR RE € 7 v~ 7 A THt
TAHETIANLY ¥R Y 4
Phenylbutyric acid D iGN E D
BRET, 55 43 (8] H AR N 0 i
RS, i, 2016 £F 10 F
IR, mHE, BeEfk R’
B, 7 MEW, BT NV T
Ly voa—ua v e/ aER b
LA 543 [al H AR o0 i
TFRYNES, #HH, 2016 £ 10

FE, B DR iR S
BB, KEFIERR, BN
b~ LRtk 2> & T EAR AT
L FUR T E O FIKAE, 5 43
[5] H ASHRE N b F R AT R 2,
#itl, 2016 4 10 A

BT, SeAR 1ot ILHESE T,
INAAIRRS . KEFIERH, 555
~ 7 A ES #ilgA & HK Tl
B~OFEETIZZY THIKED
HIRT 2, 5 43 [ HARMFEN

SR oam A



13.

14

15.

16.

17.

18.

W RS, #iA, 2016 4F
10 H

S ARER, NI T & B,

HH T HEHE B AL
LRI, BILEE, FRE: A
v L= TEEFE T HERE 2 H]0
THEAHEEERE B X O MRI Hi{§
ZALIC B3 5 BREt, 58 43 [mlfig
Wit aikay, #hid, 2016 4F
10 A
GG REE, BB %F%l
v 7R A v FHEANICK 2
Mﬂﬁ%@%fk%@}ﬁ:x
AE%MEHK%V%W%%%
2>, W, 2016 FF 9 A
IF KW, BB, EXCH, |
B, HRTEH, FHEE: AVP-
Venus ~ 7 A DK T e E 5
#|ICE T D AVP Kt = = —
ny@ﬁﬁé%@@ﬁﬁﬂ%w
TS, 5UER, 2016 £ 4 H

y_# =1 ﬂi\ /,\,\%IIEE\ j(Eé%E;ﬁqX\

KEFIER, A ST & b iPS #iflg
2> b T BEARFTEEMM A~ DL
H 89 Bl H AN M
Eates, #2016 4F 4 H
AR, 2 DR (LSS
B IEE: SN PR A E I
B1F 2 EERRN iPS MifE % H
W72 R R ~, 55 89 I H AN

M%K?ﬁ aRe, WL,
2016 4 4 H

S RER, RERTEE A & HH A,

EHE T PEFEREE, AR
U v oSBRYENR ST AR ER O
BWi~— N —THDIT T 7 4

16

Vv 3A fiiko/NEHlicE T S
HHEO®ET, 89 HAN
SRR AN R 2, BUER, 2016
F4H

K= RES YN

1. EREAAKF F Y v AILEE &
REEERCREIEERE —Rg L
BE—, F27EANY T L U
Ze4%, 2017 4E.

2. REREEA: Y v osBREER T E
BRHREROFHZH ~—H —
L7 7749 v 3a fifk, & 89
B H AN 59 b o 2 ST AR 2
2016 4

3. HEFRELRAERARA. LHEHT.
AT SRERE, FEHE:
THEEAEEEIC 351> T Rabphilin3a
EHHHEAER T % 120kDa EH D
ﬁﬁk%@%%%ﬁfﬁwﬁa
KRN IEREITHE 2, 2016 4

4, %ﬁ%k%ﬂﬂﬂﬂkﬁﬁ%ﬁ\
HHET. PEFREE, AR

U v oSERYEE S T AR ERIER O
Shi~—h—TH2INT7 774
Vv 3A fitko/NRENC BT 5
ARG, 5 89 [l H ANy
WA R, 2016 4F

5. PER &, HT T, BAEA
AEMERER, $eARME, T E
fE ARG =, B FH R, TS B,
K= 2 7, IWHIE = R
THIE L T EAER D FED N IE
#lic 1F 2 1M 19G4, AHARER &
PU Rabphilin-3A $UikD R,
89 [BlH AW ER IR,
2016 4



Naoko Iwata, Shintaro Iwama,

Yoshihisa Sugimura, Yoshinori
Yasuda, Hiroshi Arima.
Autoantibodies against

corticotrophs as a biomarker for
IgG4-related.
hypophysitisNeuroscience, 2016.
Suda K, Fukuoka H, Mukai M, Ono
K, Iguchi G, Odake Y, Yoshida K,
Matsumoto R, Bando H, Nisizawa
H, Takahashi M, Sasano H, Ogawa
W, Takahashi Y. A case of cardiac
myxoma and subclinical cushing
syndrome associated with a novel
mutation in fumarate hydratase
(FH) gene and the significance of
mutation in FH gene in adrenal
tumors. The 97th Annual Meeting
of the Endocrine Society, 2016.
Bando H, Iguchi G, Fukuoka H,
Odake Y, Yoshida K, Matsumoto R,
Suda K, Nishizawa H, Takahashi M,
Mokubo A, Tojo K, Ogawa W,
Takahashi Y. Anti-PIT-1 antibody
syndrome as a novel thymoma-
associated endocrinopathy. The
97th  Annual
Endocrine Society, 2016.

Odake Y, Fukuoka H, Arisaka Y,
Konishi J, Yoshida K, Matsumoto
R, Bando H, Suda K, Nishizawa H,
Iguchi G, Yamada S, Ogawa W,

Meeting of the

Takahashi Y. Increased prevalence
of pancreatic cystic neoplasms in
patients with acromegaly. The 97th

Annual Meeting of the Endocrine

17

10.

Society, 2016.

Nishizawa H, lguchi G, Fukuoka H,
Takahashi M, Suda K, Bando H,
Matsumoto R, Yoshida K, Odake Y,
Ogawa W, Takahashi Y. A novel
action of IGF-I: IGF-1 ameliorates
hepatic fibrosis by inducing cellular
senescence of hepatic stellate cells.
The 97th Annual Meeting of the
Endocrine Society, 2016.

et

EfE: PEERED -V L
vy b7 — VSER A S S
55 36 [l HAR AR v 7
L AR 2, 2016.

=G GH-IGF-1 & DJRkE L &
fLics 255K, 5 43 [lREH
IPUERTINE S, i, 2016.
EtE S, AL, fRE TR
HIyT=: T HEAEEREK TIEZ 2
3 2 H 7 iR ERLE HUPIT-1 BT
RIEMERE] | 56 89 [BIH AN 47
FRIR S, 5K, 2016.
EfEm KEFLE VWA SR
JEWCBITE I vyyavoif
FEE Yy 7 X, 589 [Al HAP
I RTETRR S, HUHAR, 2016.
Takahashi Y. The essential role of
GH/IGF-I in liver. the 58th Annual
Congress of the Spanish Society of
Endocrinology  and  Nutrition
Malaga, 2016.

Yoshida K, Fukuoka H, Odake Y,
lto J, Yamada T, Miura H,
Suematsu N, Matsumoto R, Bando
H, Suda K, Nishizawa H, Iguchi G,



Ogawa W, Takahashi Y. The
usefulness of salivary cortisol for a
marker of therapy evaluation in
patients with Cushing’s syndrome.
The 97th Annual Meeting of the
Endocrine Society, 2016.

- HFEE
1. WFEE, B, RS

KER, AR KER, Kl —,
A, ZEY, R,
HEENFESE, FA W, REHY
Ko RS T A S B JELISHR HA
ISk B EHENME AIHE & %
DR, — et A H A
FEOMBIE R 75 AR e, R
fii], 2016 4 9 H

MR EE, AR ER, AR
KER, RlfdE—, fIFE, 5
AW, ARHEPASR: PHET T Rts
HITFATIC 3 1 28172 72 ICG HOL
P8 $E(KARL STORZ NIR/ICG-
System)® fH FME, & 21 [BIHA
i LI D AL BLAE &, AT, 2016
F9H
MRS T HEARHIR D Rl O
R, 55 17 [al H AR >l fhfg ok
g, B, 2016 42 8 H
Shigeyuki Tahara, Kumiko Hamano,
Wataru Kameda, Shigeru
Nishizawa, Chikara Shimizu, Yuji
Tanaka, Tomomi Kaneko, Mami
Murakami, Akira Shimatsu. Results
from a randomized, multicenter,
phase II trial of pasireotide LAR in
Japanese patients with acromegaly

and pituitary gigantism. £ 89 [A] H

18

EN B RIS e TE SESIITE
2016 4 4 H

HEEE: ZHcEEL -8
XANTF 7 4 FIiC X B A
v ¥ v JhEfERE D —FI(CPC JF
Haxvr—%x—) % 8 [HH
EN B RIS s TE SESIIPTE
2016 4 4 H

SVANERERS

1.

KAER, EHKXA, AR,
R O—ER: TSH HMNZ 8% F
W s v v v JYEERES
Wrik: TSH ratio, (¥ ¥ R ¥V L 6)
PRBEME T AR IR IE D Jg 2 R
FE 27 ) —= v i pah
$EA>, 55 26 [0 H AN T H {4 fif
Be, ks, 2016
FTHRA, TR, KA®ERE,
Y 15, e —, TR—AR:
TRKESEEE CE T2 72
V=hnNsy s v ZiROME L
Z DEFIRIES, 523 BIHAR
F a4 FRLEVESLMES
B, 2016

KHAER, KHKXA, ARNEE,
R, AR —ER: @IS R
ERRREIR T O NEE R~ Do &,
% 23 MHARZRT B A FhLE
VRS, B, 2016
I 15, 12 M, AERETE,
KHER, KT %, RAE—,
RS, TRETE—: DHEIAEH
HE O KRR RE T 14 & LR T
T, 5 26 [n] H ARG T 2 AR d5
2, fmE, 2016
FHARA, LR L, NSRRI,



10.

KHEER, THHE—: 7 v
v ZIEREN R R R L' v
DEE L Z DEFRINES, 58 26
(o] H ARSI A S o, 1
5, 2016

R, M 15, JURER,
KHER, ek, Rt
i I3 T BN HEAREE O B
IRFHE I X ONREETREE, 265 89 [0l
HAND b e e, aiHEl,
2016

B, EHEKA, mHREh,
MHMEZ, % o471, TR,
KHEXR, THH—EE: GHRP2
AR IC X 2 IR NE T #EiA
Bl B B RE AT 0 R (QOL %%
& L 728, 5 89 [BIHANS
WS, R, 2016

IR, EHEAA, A=,
T 15, FEEEE—, KHEX,
TR BB T ERR R A
*rH T A EEFICE T S
Subclinical Cushing J§ DAHREE & %
DERER, 5589 BIHAN
RN, WER, 2016
FHARA, FHHEE, R,
KHER, THE—EE: sk
BEALBEFIcBFsE Fra
LT VHTRRICK 2EROY
BLXUORBH~DHE.- v XL
feibiGAls-, 5 89 BIHAN
RN, WER, 2016
MIHTTEE, BT, SR TE,
LHEAT, AR, KHERX,
TR B 2R R E R R
SRR T T AR RE K T E

19

kL, ZoBOFRE B
L1572 161, 55 89 [ul H AN it
PR S, BAL, 2016

11, ZRUEE, fIETEE, W,

INEERL T, BATEAR, G,
BEREE—, A —, WA,
SN, KHEER, THRHF—
BE : B2Wmic#Es L 72 TSH A
Y1 IEERESITSHY D 1 4, 55
17 [l H AR G5 b2 2t sl SR
Tt <, FIEkl, 2016

12. M o1, | RIS, RERE,

AT 7, INER, SN,
TREBUE, KHER, THRE—
BE : §T PD-L1 HUA Avelumab 75
BRrpic ACTH HURIRIE % 328
7= BRED B, 55 26 [BIEEKN
W Update, B5T, 2016

13. RHRSr, LR T, A A,

3.

KHER, THEE—E @ &%
HREIEA s T2 HEL F
| aLF ) UiFEl: QOL KT
ET-7 v X LU HEEER,
5 24 BIHRART B A FhLE

VRS, Ry, 2016
- HEF O
1. HWoEE: TEAREE O

WHO 73 #~EIR~52 % 4 v ¥
7 b RSB S, 5 21 [
H A R N 73 6 i B 27 2% 22 AT A
£,2017

HETEE: HBEXIF— b
2 RS O, 55 35E H
AR RIS R 2 AT B 2, 2017
HBHEEE: axvyF—X— -
CPCHEBIRERT 2 K T & T Ml



D RIEHIEE Overview, 26 90 [0
HAWN W F &7 inie &, 2017
HECEE, REN#Z: FrEv
FEEEA T HEARNEIS I B 1T 5 N EL
W, 5 27 [l HAREN T A
B, 2017

HEICEE, Rtz T4
B BRI IL E 2k T
2> BERETENRIE O BT, 55 89
8] AR il -2 e 2, 2016
Chie Inomoto, RY Osamura. New
biomarkers for aggressive pituitary
tumors. International symposium on
pituitary  gland and  related
systems(ISPGRS), 2016.
HETEE, RAfgZ: DRl
R m R b —2 ] TR TR
RIS JRBEEZ W2 Rt 2 &
55 20 (8] H AN 7 R BR A 2 ST
84,2016

20

8. JEILEE, RAFZ: THEMAR

BOREZW ABC, 5 26 [HIEFK
Mo Update, 2016

H. HIRPEMNE D HiFE - S8R T0

1.

FEEF IS
AR A ORERREF U v ovBR
PRI =} T EARRIER DA F =
— =R % D&,
FERr& 5 9,372,189,
HiErgskH 2016 4£ 6 H 21 H,
HEEA BN KR EEAN A ER

=23

%

IR R BB
UL

Z DAt
UL



(&EH 1) EmERES X T REEE NEOLH L BROFT &

S BEAEDOZHTDOFF| %

I FiEfR GE D
1) FROBMOHK
2) FeimBERAER AR (JESiolEk, & - DEOMK, THOEHAR L)
3) BEXE

I &
1 KEALEY (GH) 53D
I GHAE2S 7" F o i 75¢ I 5 CIER I E cHifil kv (E2)
2 I IGF-1 (Y=t ALV 0)DEfE (GE3)
3 MRI £7z1% CT T T HEMAMRIEOFT R A 2 (F4)

M EEREs X NSEFR
1) FiFia%
2) UEJF
3) REpfEE
4) PIc BT 5 AR
) R IR I A PP S i
6) M HERESL 7
7) mIfE
8) A A

9) lHEE B X TR OHMX RO RE (F5)

G 1) SR EAE2 IEBRE] C IR E A E TR WA 1 H 5,

(i 2) IEFEE idfnd GHEfE 0.4 pg/L (BAEDQ GHEIEF v MY aveF v b GHIC
HEPLL 72 2 T B, F v MICX D CHIEA R 2 720, [KEMEHESD *
v FMEOFHIEX CHIIE L 72 GHECHIE T 2) Kili TbH 5, FEIRIH. FHEE, BEE,
FRARBRRE TUESE . 18 e, (REIRAE, UG - S ikl GH il 23 TE 4
WECcHfENL W LA H 5, £/, ARETILMA GH fHA% TRH < LH-RH J#EC
WnEEE L) T2, 7ux2 ) 7F v R YD R8I EBEECIr GH fiE
DHIMLARNZ LD D, X 51T, BHEEEDIER OBA ICERILL 72K GH LAY IE
FEICH~REETSH 2,

(7 3) M H OFn - A2 ST 2 (R). RERE. FEE. BEE, FRIR
BERECTE. 2 v P R — A R R ORI &3 E0FT 2 &I I6F-1 23 @il % 7R &

21



W Eh 5,
(FE 4) BAL 27 T ERARERT L %2500 W, & K iiC GHRH A BS540 5 5,
(¥ 5) FHZFHAM X AT P v 2o i ks X OB, BISMEDIL A, SR IERE 0 22 H
THADORKA & THHDZE R & %xﬁf%h%%%@m#««/ﬁ%ﬁ . 2
X3 C R JEERECE FH RS heel pad DK =22mm DL F % 2

(fff 1) 7" F v B £ © GH 28 IER IR T 7z 0 | BRRGEMR S 25 A T IGF-1 2°
EMEDRER] X, EHERE 2 1T VIRaH 2T 5,

P D HLHE ]
MERB] : TowTFnd, BXUONERET DO

TEAEENEOZH OF5| %
I FfEfE

1) FEWHZ 5RO

REICH o T HROMEMAEFEHT, mEFRIZH T 185em U . LT 175em A T
Hoh. ZHRBETHMEINE DD (F)

2) Sl E R

FEMICITHT L DIEE TR,

I BER JeimBERIEICH T
I EERE  Jeim EARAE ISR U
IV ERAME
Mt ENAE IS 2 DRI & 2 @S Rl 2R <,

(3F) FRIREEE AEREAE D 2. 0SD L F, B0 E, BRIk 2 FEEbSE L +
50

[F2 T D HLHE ]
MEEF : 15XV 2AzTHD
HL, WIFhOGELIV RIEE) 2H 732 ELD 5

22




(%)

it =R IGF—T7 5 B8 28 §E 0

Erte4F T
EES i i
250 | 15D | ®js [ +18D | +2s0 " |[7-25D | -15D | tafE | +1sD | +2s0
142 214 Jo1 405 526 18 158 247 326 431 374
143 210 292 380 501 19 182 238 311 408 539
142 204 280 368 470 20 175 226 203 381 459
139 197 265 345 438 21 168 214 275 355 359
135 188 251 323 405 22 161 204 259 331 425
131 180 237 304 379 23 155 185 247 312 397
128 173 226 287 356 24 151 189 237 207 375
125 167 218 273 37 29 147 183 228 286 358
119 163 212 768 329 26 146 180 223 274 336
116 158 208 262 322 27 141 176 217 267 328
114 155 203 256 315 28 137 171 212 261 320
i 152 199 251 309 29 133 166 206 254 312
109 149 195 246 303 a0 129 162 201 248 304
107 146 191 241 207 3l 126 158 196 242 297
105 143 187 237 202 32 122 54 102 237 200
102 141 184 233 287 33 19 150 187 231 283
102 138 181 220 283 a4 115 146 183 226 277
100 136 178 226 279 35 112 142 178 221 271
89 134 175 222 275 36 109 139 174 216 265
ar 132 173 218 272 a7 104 135 170 211 260
0§ 131 171 217 269 38 103 132 166 207 254
95 129 168 214 266 ag 100 129 163 203 250
04 127 166 212 263 40 o8 126 159 199 245
o4 126 165 208 261 a1 B5 123 156 193 240
83 125 163 207 259 42 B3 120 153 181 236
92 124 161 206 257 a3 50 7 150 188 233
a2 123 160 204 255 44 B3 115 147 185 229
a1 122 159 202 253 43 87 113 145 182 226
a0 120 157 199 260 A6 BS 111 142 180 224
50 120 156 199 250 47 83 109 140 177 221
89 118 154 197 248 38 82 108 138 176 219
B8 17 153 1 96 246 49 Bl 106 137 174 218
87 116 152 104 245 50 B0 105 135 172 216
BT 115 151 193 743 51 79 104 134 170 215
86 114 149 192 242 52 78 102 133 169 213
BS 114 148 190 240 53 71 101 131 168 212
B4 113 147 189 239 54 76 100 130 167 211
B4 112 146 188 238 55 75 99 129 165 210
B3 111 145 187 237 56 74 B8 128 164 208
B2 110 144 186 238 57 73 97 126 162 207
81 109 143 185 235 58 72 95 125 161 205
80 108 142 184 233 59 71 94 123 159 203
79 107 141 182 232 G0 70 pK] 121 1657 201
7 105 140 181 230 Gl 69 1 120 155 188
76 104 138 180 228 52 68 90 118 153 196
75 103 137 178 226 63 (i) 4] 116 151 184
73 101 135 176 224 fi4 63 &7 114 149 191
72 100 134 174 221 85 B4 85 112 146 168
70 98 132 172 219 66 62 84 110 144 186
68 96 130 170 218 61 B 82 109 142 183
66 83 128 168 213 68 GO &0 107 139 180
65 93 126 165 209 69 59 79 105 137 177
i) 81 124 162 206 70 a7 T 108 135 175
i 89 122 160 202 7 56 76 101 133 172
58 &7 119 157 198 12 Gh] 75 100 131 170
56 84 117 153 194 73 54 73 38 129 167
54 82 114 150 190 74 53 72 36 127 165
52 EOD 112 147 185 75 52 71 a5 125 163
50 78 109 144 161 76 50 69 93 123 160
48 75 106 140 177 77 49 68 92 121 158

23




FIMERES X O TREEE NEDORROTF5] &

1 HEOBIY

JRR 28 T EARIER < X 2858003, 9IS H S ORE @0 3B B X IEEIC X 5
LA EE B~ FEZE Y R 2 itk > T, GHOWAREICERK S 2EROZIE & &
BHE DR ERD R VL CEKE M ADDOFEE T CTH E NIF 2 & &b i@ EIIEFH
WOBEELZEIRT 2, 72, DWEEICH > 72 FREAFLE VI L ThLE v HliFRER

79

EEOEE
1 GHMWBREOWE : FHEE, EUERE BEEERERD 5,
1) FHiEE

B D P BRI E R T SR A (TSS) TH %, APHER & CFilf
DEREPEAE WIS AL, FEYIRE, BURBREZIT 5. liHio Y < F 22 F v ikE
R G X 0 S NS S s 2 L 3B B,
2) gk
FAfitta v b= A RRBEZIEFNIC X Y o lEERE S E R R W EEITT I,
a Y~ bRZXFVHEER EH
FEfEA 7 b LA FRETFEREFNZ, 1 HY720 100-300 g, 2-3 [T TET
BE54 2, EARY FEHCIEGE TG EMTH 3,
WERR A 2 b+ LA 7 NIRHBCESHE] (4 BRI 1 [, 10-40mg) % BERHANES 5,
7 v LA T FERREERBOERA X, 4 BB 1B, 60-120mg % EHREARER B T 35
35,
b GH ZBRHEYA S
IH1E~=ZeYy~=vF 10— 30mg & FiFH+ 3,
c NI vEEEE ROsS
AN T e s ) 7F %1 HY720 2.5-16mg, 2-3 BT/ 1T CRER T
%532,
AT VL EFEMTH L EOWMENRDH L (HL, REEICIESE 7 e 77 F vl
P RANE OMRHLE 2 S e L nIEAIcRs) <H o, 1 Ing % ER
& LB 1 RIstERTICRO% G35, LB RIECHEMTH % LT MG TIdHE
2B ETE SIS WRERBFHINTVE), h-xra) v E2PEREE EA
WA BRI, DI RERIED UV R 7 1B AR L EMN ALz a— 03 E L
W

24



B PRiETa v P —ABAROGEICIIHFAREIC O T OG5,

3) BEHREE
FHIREMICE ST, BYWFEIC X W RAR T GE T, SRS YIRR 2 R
IREBOLIC B AERAE L T 2 54 (B, & 2 WITHROGA CRK RS 22§
BEICAT O o RIS D W CIREMPBEHRIGE (T ~F 47, A4 —=F 47
nE) BHEERET D,

() SRHIYIRR S ATRE 2R ¥R ISR AE & 5\ IR T 2 300 B I 3T 2 2B 5

%,

2 FFREHRE
PRAFAE R T EARATIEREAEIR MIEZ 5 BB Icid, T nICIo A X 2 iK%
119 (RAVEEHS X O T AR MEDOIHE : ),

3 APHEICT 2768
LIT DX 5 AHHEZ RN FRICEET 3 2 L 23% \» O TR I 5 %2 17 V@) ic
RS 5,
BEVRIR. EIESE, SARIE, CRE. ZTEMERAEAE, MERR RV AE (R AE . T I
(RRIC KR, HRARAER)

4 WEROHE

BN OHE L F FIfF I6F-1 234 - PERIEMEHIPHN & 7x o 72 v A GE1) CH
L (IGF- 1 IEH# b, FEIEHEAL), BRI X - T 7 N vkl 75g S I35 £40%] X h 7=
GHEfEDfE & & b ICHET 3,

FMowMELE (1 2)

1. HEfE
IGF-1 A3 fi - MERIFHEHRIPANCTH O . 220 7 F 7 i 75g #RO£ G&00H < 7z
I GH EEAE S 0. 4w g/L Aifi GF 3) TH 5, EEIRIEBNEZ R THEMRE (E4) 287%
W

2. HhoyEfA
1BXU03D0FHICYH
ZULEnbo

3. FEEM
IGF-1 Il AS4E MG - PERIFLHERIPA 2 2. 22> 7 N 7B 75g 2 % 5 5440H] & 7= 1M
W GH JEAEAS 0. 4 g/L LA ETH 5, EFIRITEENE: 2 /R TERDS H 5,

25



g0 a v Fu— L EHE
1. av be— VR

IGF-1 fE 2 F i - MR ERIFAN CTH v | BRIRAEENE: 2 78 3EME A3 72
3. avibu—iAAR

IGF-1 {23t - PERIGERYEHIPH 20 2 . FRIRATEEITE 2 R JREMR DS S 5,

BERREED 2 v P o — LV ERE
FAfioFHEICHES 2,

(GE1) EEFOFER - ilEEEZ ST 2 (L), REREE, FEE. BERE,
FURBRBEREIR MIE, = v F o — A AR OB 2 & 3G 0F3 5 LI 16F-1 fHIZAK
BERTZEXRHLZDT, HECERLET 2,

GE2) i3 <Kt IGP-T IIEF L L2 2035 5 DG, IGF-T O HIE 134tk 3~
6 22HTIT9H,

GE3)  ERoHhy A ZHEIZFEENIC 0.4ueg/L GREDO GHHEIEF Yy NIV ave
F v b GHICHERL L 722 2 W Cw 5, F v MK GHIER R 2720, ilE
Bty rEORMIERCHIEL 72 GHETHE T 2) IKXET %,

(FE4) VR (MEICRRT 2 & BbN 25 GUERHN, mEE &, Big+ 2 P45
FEhe & oW %) %453, S 70 ifn 5 BE0 (R SHJR) < il AR B0 1%
ZXON %ﬁﬂ&\E%E”(?ﬁ%ﬁ&ﬁ%a@%&WW@obzouL@%F
FER DI 6 2 A ICERIRITE B B 0 & HIlT 9 5,

5 RFIEE
1 BfFEOGE, T L FLRIZ 6 0H~1F L) RBzBliRT 5
2 W R NiIcay b -V REFOSE, EMICEE L (). HERMR 2 HHE
AOFER &2l L <. B2, IRIAREOLE - BiNeERET 5,
3R MR L NICa Y b v — A ARG, AHFER & 2FHE L <. REEOLE - 180
ZERET b

(i) M IGF-1, GHEIEFAT - BURBIBER O 5& 13tk 3 L, 3 v HZ L, Zhid

F1Z 6~12 22 HEBICHIET 2. &b LW 2137 F UHamAEZ TV, MRI CHRERE
SLHREEYERT 5, EYREOEAIZ 1 ~3»rHT L iIcHET 5,

26



ERL2.) I oo v IR/ T2 ) ANy vy v SIROLE L IREOFE &

IV IRIFT Y= ANT vy IIROBKOFT| %

1. FESEE
(DFFEMERE (GE1)
i A BREFSR
dUOPER  72 IRKARRIE G T
B2 DA MR 4 R AR SE (I 1em DA E)
B o UL 3 X O T g I
VEE I ZEREIC X B & T
INRIC BT BB % & b 7 o 72 R BRI
(2)IEFF R AAE %
EIE, AREE, BE (&), L&, FE, MHEERE, SFHRE. GRS,
gt

EREo (DFRERS X Q) IFFRIERDOH 25, 2t —2Ll L2l 5,

2 BREPTA
(1) I ACTH & arF v —)v (FFRREE) 2EfE~Es%2~d, (E2)
(2) RrpilEgEa 7 — AR EE~1EE %2R, (F3)

ERo > b IELHTH 2,

ERD 1, 2z%i7=35A, ACTH o At 23t 2 HIIT, 307 ) —=v
TREET I

3. 27V —=vrwE (RHlE LTk ClEliT3 2MfE) (F4)

(1) —BpdET £ 2 % o PIHlEER « BT HERICDE0.5mg) 07T FH A% v EHRL
722325(8-10 Bf) oI Fh 2 v F ' — B & e, (3 5)

(2) Wf§MA : MR IC L P EREESOFELRGTT 5, (F6)

(D) %ii7= 386, ACTH KIEM: 2 v o v FiElGER 2 # 2. FBATPE ACTH SEfERE & o

% & CHEEZWIREZ1T 5, (I X o CTTEEEE 2700, fhot¥sERE c iy
v vV IR EZIITE 250103, THHARRIGREINY v 7Y v 72 EIETE 5,

27



4. feEshiE (RAE U< AR ChifT 2 Bif)

(1) M aaFy —n HPNZES) : ERMEREE O fd 2 v F ) — A fli25 5 wg/dL BLEERT,
(E7)

(2) CRH #B% : &  (CRH100 ug)ffEttoliif ACTH TEfE2 HI{ED 1.5 5L RicHhmnd
%,

(3) FERW T HEAEARIAIN Y~ 7 ) v 7" VR MRI I B C N EREES 220 2 wE
. BT H . AREICE»CF ACTH o FfiX - KA§H(C/P )23 2 L (CRH
I 3 E) o 7 v v v 7R, 2K (CRH RI##k1E 3 K 7 b 2k ACTH
SEMERED ATHEME DS (G 8).

(F2bH ]
feFEpl: 1, 2, 3FXV4D(1)(2) & ik MRI Bt % 7213(3) % iz
Bl 1, 2, 3 &R

HIESEHL

—WRET F I X2 IR - ATHRERICKEQ@ mg) DT ¥ ¥ A XV v WAL 7=
BRA8-10 Kp) olfih 2 v F V — M ERRHED LA N iclifl & 5, 72720, 2777
J—=REmand = ViERE L Ea itk wlilnbd 0T, HEEZET S,

Fl. HT727V=ANT vV IRTIER, CROREEITRE R, FERAERES L LT
FRINDZ RS0,

H2. BRIMIZEE (8 ~1 0Wf) 2, $3 0 0oL ERD%ICIT 9>, ACTH 234l X T
WRWZ A, BB v o v 2YEGEREE OENICEWTEETH S, ATV —
WEEZ Vv 2556, 1 10%0MEREZZERL CTHl 2, a5V —1ifié
a7 ) v (CBG) XiE (KF) fEQERE T, MfaiF ) —u s i
75D THEREYET S,

F3. 0 JRHENE LT 2 4 WFEEIR L 22 JRIA ClliE 3 2, 7272 LBERIR T1T 5 55

F4. WROFHIXICHEEINAEZTRET LYy PV dug BHFEEICIBZ R 7 ) —=v 7K
Bt v v v TR L ofERICERRGERH 5 -0 RERGAIIARIC
XL ChEfT L. SEMA L 5, KEMEER 2V TV — v (Ko FEfEo 1.5 &
PETry v Z7HogEn) iconTh, SREEHICR > ThnwizoSEf L
35,

F5. —MAET EY A 2 VIHIEERTIRAER 1~2mg DT ¥ A 2V v AH LT
W, =D sy v v SRR ICEWTarF Y — ol () 230 3
b, A7V —=vIREE L COREE LT 5 HIT, 0.5mg OV EPERA
INTW3, ffifFarsy—n 3pg/dLUETH T 7V =hnr v v FRESEN,

28



iTo.

E7.
8.

5 pg/dL CTEAMEZ v & v VIR ORIREMED E . 3V T — A A3 FESH I X 7
L&, ACTH - a5V — LR ORI X R Ll cx 5, IRAL Tw 23
YIFEIic CYP3A4 2358 T2 b DI, Tx ¥ A2V voREz{eEdT 3720, EEGE
L vn, P HERIY 77 ves v, PITALAEAL XYY Y - 72 =
M v MBEE T A 7Y 2 Vi &) REINWFRTA P74 Tld 1mg 7
FH R X VEBRHVON, i avFy—ady b4 7L 1.8 pg/dL & 7> T
Wb,
PUNREO R HIICIE 1-2mm X 7 4 RED TI 583 d 5 i3 FLASH ki X 23&5
MRI TREHRE AR D EHTH 5, 277 L2 DEA, TN TIEH 30X nE5E
GEEMRE) AN s vtz QUHICE S BELRDH 5,
AIREZRIR b . EEHICHIE L CEfE% RS 5.
AT, BREIREL Y~ 70 v 7 b fThh w3, 204, Il ACTH D
C/P 2t 3 LAE (CRH Hl##%12 5 U ) %6 27 v & v 7RO ATREMEA E v, T
NoOY v 7Y v 7 HETHERE S VAT, RIRHICHE L 72 PRLfEIC X
LHiEEESE L 2,

29



79y SIRDOBEDOFT| %

I BEOHK

7y vV ZIRITERE L R0, DR SR, B RE, SERGE. 89k £ oA 0HE
D=, BN KB THE, cNOEHaILF Y —AIMFEZELHICEIE L., B TH
FLUQL 2#HET 2,

I B O
1 ACTHXUF v F V) — v op BRI D s Tk, YL, BURRIRERH 5., %)
RZBRIC Lo TarF V- Lz IEHLI ¢ 2 &, PRIZEEL, QLARES S,

1) FAfreis

TR D BRI, BTG I T RS T (TSS) T 2., AHFHEZR & TFilio
fElRED @I AT, BYRE, EIREZ Z T 5, TN X o TS el &
Nz e, “RURIBEARICRSZ LT, ZVvaand af ORI —EWIRBE L 7
b, MiteD 7 vaanFaf FEFRHEIZ, I TEPOBEICREI L DD D,

2) VR

A)  ACTHHDHIRE L

Fifiea v b v — VAR E 2 IEFMNIC XY T RIEER 2 R 2 W& IciT 5, T EE
S TR L CACTH M WA 2 4 3~ 2 Wl REEDS B 2 b D & LT P ¥ I VEENEE (=~
IV, TREZYVTFV)LY 2 P RAXFVIERRLDH L0, ERFEOE D DLk
L BYRAEDSE —EIRE 320 ic v,

N E

B Y vialngw ERE U CGEIC1EEERTNICR OS5 9 5, Cushing§ THITH 5
LT AE DA ETE SIS WRERBAFHI ATV Z, W (BRI
o, RO D BAERNT30% A & T, RIICKEZZIREFAAI L Tngn, £,
BEHE/INVDTIE A S e,

bV~ bRAXTF vFEAKTS
WERR A 2+ LA F RIS (GBI 1E 10-40mg) 2 B AMNESR 3 5, 2 D4,
WEiE A 2 b LA 5 FE T EEA L AMES L O L U0Ler2F = v 7 Lz ECiR
ANCY) VB2 2, 7 v LA T FEERRERBCERAN L, 4EEIC1E160-120mg % B BB ERH
KTERT 2, »WInd REEA IS,

30



WIE, V2 bREFUZREYPT 247 5 IEHTZHLWY bR X2F v T Fu7idiA
frhTtd B,

B) ATV — LAk
R CRBEA & e o TV 3 HANZ, AF TRy, rIurgxy, IRV THD,

a AFITEKRV

11 BAKIEALBER A B C©H 2 A F 7K v ix, HIRWEIGIME COIR O @ VERI<H 5, RIE
FEe LT, NEEa v F Y =2 aiifil s 2 82 NRL e Fravs: Yy v afind 57
L VB> SRR LIRPER o F YV — A IEFEALT 2 E TWET 2550 H 5, HiE L
LCTAF 7K 1[H500~1000 mgZz IH3EWARL, & FraLvF V) v15~20 mgx s
2, BEHEELLTIE. AF IR /1E250 mgl H 1[EASHE L. BHECHERKES 3,

LA D 2 GHEIIATE 2 HERET 2,

b FImRZYV

Flwzxzvix, 3peruafdvrrof FRKRERAEECH S, 1H60 mgl H 3
~ 4 EINARCRHIE L. R v — A 2R ICEREE 9 5, 1 H480 mgE T & F
%, NRFEHIIEIRTH 5,

RV

b VIRRIB R E RN D D A - B AL L B, 1 H1250~500 mg 1 H 3 BINAR TR
RL. EIREE T 5, MIRAEBICIIIMZ %S 2, BB RE OHINEREE 2HETT L 72354,
shvaanFal FOWHEPMBETH 5, CYPIAMICHES 2 7-0, KA & O EEH
CHEEZET 5, TEREFINTFES ICIIEHL 2w,

/1Y O

\h’ /17

3)  HEREE

FiREREMICES T, YRR X RPN 250 T SIRIIYIER 23 A % 72 5
LT DRI L T 3856, H 2 IO SLE CRIR GRS 27z T85H6I1CT . K
BRI O W TILEM B BIGE (T ~F A7, $A4—F 4 774E) 2 ERE T
%, HRHYIBR 23 AT RE 2 AL ICHRAE B 5 W T HFE 2 RO 2 5 A I T HFIN S T Ic BT
%o

4)  ABFED B
LITo&IHEZ & b7 9 T L% DT, WAENICIHET 5,
EMUEAE, BEPRIA. BEEYE, B, OMEREE, MERS. oA

31



2 BIRHAVHE

FIRHFAHE X, K BERRICIT S, AIHO 7 vaang af FRiEzRIED 50 i3d
TERIARVICERLTT S, PRERER LM 1ER RO RHlh a5 —
ng/dLAG CH AT, FRREDO ML E v, £ DGAIE, HECRAZBHEL, &

%
1

ISR S 2 WA IBIREZ R T %,

32



(BHt3. ) uZ7 75 (PRL) ZABRIEDZE L IRROFF &
PRLAWBREIIE DT DFF| &
I. e

1. 2ok RS FLIHols SRR e
2. BME MEEKIRTT PR SR SLOARERE

k

10

k

==
=]

==
=]

10

o. HAEpT i

A PRLIEREME O 5

BEELEAE L. W $20ng/ml GAIEEIZ XV 30ng/mD UL LA RS %,
(1) MAPRLITMER, 2 N LA, MERRER) R SICEEIN L0, HEEEIHIET 5,

M. Rl (& 12H)
1. AR
# 1 O1OFFRAOH Wi il 5,
YN HAVT2B MR L, i PRLAEAEE 2 F 3 2,
2. JRIEMERR IR R AR R
MHHRERAR LVE C OIR T ETSHIED ER 2389 5,
3. HUR FH— T HERHZE
1, 2Z4 L7 B C b agiomgimds (EMiiRE. CT. MRIZRE) %179,
1) BERL
K (£ 1 D5, 6) ZMatd 5,
FZ M 2 AURRR T ORSREME R H L 29 5,
2) BEHY
PR T - T B2 22
#1D302) % EICHGZW ) LERIT 5,

ERISTES
PRLZEEZENRE (S OFE AR L mHPRLEA BT 5, )
fth o> AV o pEA R E

(27 o> H 1]

LB 1B IO 2= b D,
¥, JRIA & 72 DIRRBIC Ko TR IR S,
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# 1. BPRLIME% % 7= 3R E8
1. EWRA (EREUS TR S ZWIERITEACTH 5, RERIER 22T D)
1 FUEEA - HIHH (AT, ALEY R AR T IR KXY K%
2)  BEEA] (AF L RS, RT3 145
3) MREME (RNexkeFr, ~mlY K= IANRTEE S 17T %)
4) TR bug R (R DT AE)
2. JRIEME LR IR R AR TE
3. BURTHEL - FEEMARZIHE
1) Hnrett
2) #EME
(1) JEjgy (SHZEWABENE - 2 b FEh - KRS - FEpnerEifgs 72 &)
(2) RIE AFME (FEIEE - Pradf R—T R« T 0570 ARFARERE 2 &)
(3) MAERETE (Hif - fH2E)
(4) sM5
4. TERFFHE
1) PRLZEAE IRAE
2)  FOMDRNE P RE
5. v /w7 I UumiE (F)
6. oA
1) BEELAe
2) MeBEgd (MG, kG, B2 L)
3)  EPrEPRLEEAEEES

(13) PRLICxI4 % HEHL %kmm®@A¢%m X %, EPRLILED15~25% /7 1(E
L. BRFEIERZ RS Z EBE W, 2, “vAhrsa~ 797 40—t R
=F L F Y a—i (PEG) k. #&Gﬁ%&%%wfn“¥MLth%£%¢
50
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PRLAFMWERIEE DGR D F5| &

JRA & 72 BIRHEIC K » TR #HT R 5,
1 EAIRAIZE 2D
HEA IS D, P TERWGEIT+5) 72informed consent 155,
2 JRFEME VR S RE A T E
FURIR A VE A2 B 535,
3 MR THEB « N EEARZERA
1) BEREME
cabergoline, bromocriptine & 7= | 3terguride # $¢ 59 5%,
2) AvEME
&2 DEBOIRIEEIT I,
4 FHEAFHL
1) PRLPEAJRIE (prolactinoma)
Wik (cabergoline, bromocriptine & 7= (3terguride) N IEA TH 5,
LA U RN ES 5,
2) D ARNTE L PELRE
%2 ODRREDIRE T .,
5 fitLod LA
Fx DRBOIREEATH, ~r/mnrnT 7 FUMERIEREE LR,

BEHEIH

PRLZEEANRE (prolactinoma) DIEFEIZDOUVNT

1. R U7 F=R MZX B HEMFRIENE —EIRTH 5, CabergolineX°bromocriptine
& B\ idterguride N WS 3L D,

2. FriE, EORECESTT 256, &2 WIIRIER R & CRIETE 2WIGEITES &
2%,

3. Macroprolactinoma®5% . cabergolineX°bromocriptine(Z 52 BIF72 61X, Hiy
WiEZET 5, L L, 2R+ 0258120%, B TEp 2P L, Fikic
Lo TIEBGAFEZ I RN U7 B C, MEREYRIEZITY, BiRER (BERK) %
ST AN D D 2 & IRANIRIIARGE Z h b5 2 & | dERT Rl
H) IO SR T RREE N B D Z L ICHEET S, mHEO LT V&
EHMEBEEINTZAA—F 0 Y UREBEO —HICDIRFREN#E S TR Y,
MacroprolactinomalZxt L CH~ L2V U2 EmHE CEMMEG T 2BRIIEEL
ERAR

4. Microprolactinoma D55, Bz U 72 IR AMEHE 23 B 9-2UIZTEH - 5 ArRetEns +43
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b%ZEEBROBINE L LTRSS (Fb 2N IR LIERENED & 023G
L72%) o AR UAFEFEZ26ELL EIRFE L i PRLO EF LSS N HEARIEE D H K
PR SE. RN AREEEOREC I 2 BT 5,
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(ERH4.) VTV Y v METE (PARPEIREBE) D2 L RO F5I

NPTV Y VUME TR (PRRMERRREE) oMo F5] %
1. FEhEMRE

1.
2.
3.

W W O
DI

0. BREFRR

1. JR&EIX 1 H 3,000 ml LA EED,

2. JRIREFE X 300 mOsm/kg LAT,

3. NYTFL vy IEEEE (F 72130 b U 7 AEE) 1 Hl LRI
T2, 5%mEREKAR (0.05ml/kg/min T 120 HMESHE%S) B, f@EE
Doy WHIFA A DML . MASRREE (MEF Y v LRE) SfEicE »Th ook
TERBDD, b, N TLYVOREEIERL CETAET LY v L ORYNICHET
Z,iiz)o

4. NYTL Y v ARERE OKEMEY Ly v 5B TR 30 40 2 &I 2 FERTERR)
THREIZED L, RFEE X 300 mOsm/kg B Eic FF$ 3,

5. skl BRERER (FOK AR, 3% DIREIRD T T) I35 T b JRKiZIELE1E 300 mOsm/kg
AV, 72720, KHIRIIEFCECERE 525 2 e03%nizo, LBRGE
D HEMT 5,

t 1) NROBE 1 H 2000ml/ 3R R (m?) b E
[ 2) Myl Y EES [AVPRIA 4o [$9 e ] CHlESBEA. 2% 7L
OV EDEERERDF v FOM 5 ETHED, FRAET LY Y ORGHOEH T
N T Lo Vv EERE AT FOBElEY T3 L 235 5,

. SEmA
1 FREGE D) OBWBAHE LT3 2 & R ICHFBIEREDZH LosE L 2 5,
2. MiEF b Y v LREZIEFEO ERICGES L,
3. MRITI1 #F#ERICH T P REBREHEEZOM T 280 5, HL., @ivE CTIZIEFA
THETTE L5 5,

(oMt |
[OFTRTENDDHRL D 1~4 272 b D,
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DRT 4]
PR IRAAE D2 T X N7z b TECDRM D E § 2 Z L BRLETH 5,
Lo Rt X R ARAE © IR b CavE i B E 2 UK M — FTERARICED R b O,
2. FREFEMERARMERAVEE ¢ iR L CRERNEE ZERTH - TEEARICED 250,
3. FIEMEPMEIRARAE : AT & L CHEROHREMEEE 2R L, KRNI RO
BEERD DL DD,

K1 NV TV VHIMETE (FPRERE) ORK
- Rtk
- MM
- BEFETE © BUR T — N AR O s E RES
U v oSER MR N AR TE R
U A e e
SF 25 NIH S
A IE
T HE RS
LIREACH b
F1 1197
Y vl
Yraf F—2 &
7 v o v AR ARERE
it
o 58
o
MG - Fil

I

% R % R T HREIRBHELIN OFRE L L TRD D D ZERIN T 5,

1. DEESSGE @RS KAmE cIfE Ny 7L o ViEE O ER 2RO KR
BRCIREDOWD & IRIZETED LR %2589 5,

2. BYERRAVE © RIEME (AVP V2 XBMELRTRE L2377 7F) v 28ETRE)
LhiRME [(BRBLEME R (K2 ) v AIME - @Ay v AE) . 5 () 7o
LEF 72 L) CRET 2] KhfiEng, NV 7Ly AR CIREDFEA &
PRIZIFETD L7 %580 750,
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N Ty v HIMETRE (FIRPEIREE) DBEOF5 %

1. N TFLY VOFEERTHETAESL L VICK VIBERITY). TAES LV VICIE
RS (RER, RS T L —) & ORENAESER S 0 . ssBEI ik 2.5 u g/l
FENARESECIE 60pu g/l %, 2nFn 1 H 1 [E5 HBEZHIGBT 5, BEFEAR
O HMNIIRE, RKEEE (7213, iEF b Y 7 ZRE, K& %2 EHEE
L. 5 EP%E LT L GEEFEREZIET 2 Y ORI SSHA 2.5
~10pg/lBl. 1 H 2 [ DERNERSE : 60 u g/l 1 H 2~3 ), ZoFIcIliES b
U7 LEESEMETIRMEZ TS 2wk 5 ICHEET 5, EiklEER, $ 72 13 FAMneE
H7e RN ISR K & CZEL T 2 0ReE 0 & 2 56 13, KIBEY P LYy v OF
WK % RERI I G- 3 2558 d 2 (272 LIRBGEIGHL .

2. FEFER R IRARE CIX . REROBHRE A ED 5, FFIC T EBARTEEMRAEK T IE % &0f
L7JEFIClEA~A Frand v ot z(T ) 25, ZOBICHIRBEENT 2 L H
HLOTHET %,
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(&H5. ) N T LT SUWGRRIE (SIADH) DB & IBROF5| &

N Ty pUaBRIEE (SIADH) OBErOF5|&
1. HERE
L. BKDFTRZ RO,
2. BEEE, BHUIET., EREERLOET MY U AMEDERERT LI 0D D,

O. BREFTA
1. &F MY T AMIE @ yEF YU D ARREIT135 mEq/LA FEIS,
2. ATV ART B Y U AME, RIREEMEIC S 2000 53, >~
L R S TR,
IRE T MAE - MR %)113280 mOsm/kg% FEI%,
ERR - RIZZEIEI1E300 mOsm/kg% LA 5,
F N U U LRIROFHE : JREPT Y U AREIE20 mEq/LEL ETH 5,
B RE R
RIS BB BEREIE H

No o W

. 2&EFTR
1 JFBRE (R OBWBHEEL THNDLZ LBk EosELRD,
2. MAE L = AEMEIXS ng/mlV/hPL FTH D Z Ly,
3. IMIEIREAMEIZS mg/dILL FCTH D Z L%,
4. KRGERZHIRT 2 EBARIETT 22 LR <R M) U AMENSET 5,

[ EL ]
fleEzp . 1 O1IBXONDO1I~T2/T-T 6D,

K UEA

KT PV U LAMIEZ 72T RO DEFRINT D,

1. MESNEEOWBEIZKT MY U AMSE  ORE, FFEEOMEAKIFERE, 7 e —+8
REfBEAE

2. 7 MU U LIRHPFEHRMISME RO 2EF B U U AMAE - 7 U T AR
PRI, TRPEHDE P SIEGRE. TR, WErk, FSR A

3. MERAMEEOIZIZER Z2AKF MU 7 S ME - FeRE PRI R BRI T (T E AT
TR REIK T E)
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1. HEARR R A
TS
M5
< BT
Jiba e 155
JIbiAEZE « fibd HH i
Guillain-BarrefiE @ #

EES

RS (BATHE Y 7 Ly v RE AR 2B <)
it i

fiti 7 AL )L AGE

NSS!

B W

3. BEMWENY T L U PR
it /N LS
paid

4. FEH| -
v Y AF
7/ma7 47 b—h
NIRRT B
TIRMN)TTF
A1ITT7Iv
SSRI GEIRMEw b= FHLY AT HESK)
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R LU o HSWBEGE (SIADH) OO F5| %

ROWT N FAEDE L ET) OIRKIEEZERT 5,

1. JFRBOIRELZITH,

2. 1HORKSEREZIKREL kg4 ¥ 15~20 mlIZHIRT 5,

3. BREEARNOMEIIIER OIS T2 RADEHA1H200 mEq (12 g)] .

4. FEREMLT Y U AMIE(120 mEq/LLLF) THRRRAEIR & £ © 72 K00 72105
BB LT OGRS %BIIUKE STHIC TR TS, £, 7t I ROFIRNES
L AT 5. EORE, RGBEMBBEEGEREO HBLA PG 2 7202 imig ) h Y
U AREZHENCHIE L, [EF U U AURE A 2 24K5# T10 mEq/LEL T, 48K
T8 mEQ/LEAF & 9%, £z, MiET b U o ARER120 mEq/LIC#ET 5 2K
TR U U AMSEICPE D fREIR (ERREE) 28E LR T3% B /K D& G513H
175, MIERIOMIET MY 7 AREN110 mEg/LE FEISKT N Y 7 AfGE, &
DUV S U AME, (K33, T a—A R, FREER S OERR T AR
Al R0EeICmIEST N U AREEZIET D,

5. BPTMEANY T L U EARGIZFER L, BFORR CTHORAN P05 EICRY | Bl
NI T U V2 RIRTE PR T N7 & IR $E(30 mg) 2 1 H 1A 152 & 14
R NE G535, #5BB3ARM CAMERRD SNHAICRY , 5l & k& THM
FCHkRiR 535 Z LN TE D,

BE WK TN T U V2 FIRFE IR N T Lo U ENE  (SIADH) 0f
FICHWHLNTWE, ENTIROARE & AFEZE LA ORI ARZE T T D,
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(&R, ) TEAETT N o EABEORBHOTFF &

FRABIED 5 b, =5 1 b1 U (LH, FSH)% AT BN T 5, £/, FRlk
JRIE. 5 1%, LHOFSHLAMZ 26 DR VE VR T Dot T 2=y FOp-H 7 2= v
RASPEAE SRS T kB B, BREOICIFHEREMEDITIE & LT RoM B T & RS, L
BV ANTCEDIEGINA T HF | b o EAROBIE R AT 55,

e
1. /MR AL o Ay WA TTHE g
2. AT et LELE
3. AN - BREIER

o. REFR

1. = Rhety BLOPTa=y ) BEMEZRT (FSHEMBO Z ERZ0)
2. Mg W C TR EZ RO D,

3. MMM LR T R b v U AR 5,

(27 2]
feFEF 125N HICEET 5,
B, EEINAFRLVEACIL > THRESEINS,

m. #ER2
TR BRI RIS RS S BUSE T R b 1 B2 43 I
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(&H7.) TEAT S HEEEFOLH L IBROFT &
TEMAT S HEABEE OB OF5] %

I EEERE
(1) HoRRrhEER (BhE, SR, FIFHmM. AEMD 2 L) 2205 GE1.
(2) WEMHRIREAREZZD 5,
(3) TEMAEEIC X 20K R CHREES) 2380 5,
(GFE D HEERIEE S CBMAR D D5 b REFERS W,

11 BRERT R

(1) i FRER A v v ASEEIC 2222 b 3 I TSH IR IEH i~
B =l % 7~ 3 (Syndrome of Inappropriate Secretion of TSH),

(2) WH{FZWIC FRAMEL %500 5.

(3) #H L 72 N EAEEHRO G MM 7RI X 0 EEMENIC TSHE 2w Lk
TSH Rttt 2380 %,

Il Z2EHE

(1) o 7= FEE GED $50E o 372=y b/ TSH EH>1.0 (E2)

(2) TRH Hl#GAER < X v it TSH I3 E~ K62~ 3 (Effio TSH
FHIED 2 f5LAT & 2 3) Bl v, (E3)

(3) 0 FEA AN E Y DHWREE, ZALNOMWEFLEVICLS
FEE %2R L7z 0. SRR X 2 MR TER 2 252 2 L 23dh 5,

(4) WiTd 2R TSH BEAEE2H 5.

(5) HiT 4 ¥ifkehi T 3Pk, P~ 2 1gG Pilkn & 0 BEEiA, BHETAL T I vA YR
X0 HRERA LR V2 TSH BSEEEZ R T Z L2035 W ERBLETH S, £/, 714
K0y R a Y REET 5 UAICHRIA LR Y AT S TSH #53IE X 13 < & 28
b5,

(GE 1) BRI, FmtER] o RS ICEZESHETH 5,
GE2) BARBEPHIET IR (FF FrevvEforzo),
(F3) PEHICIIRIGERED 5,

IV ERMEE
AR V& Y ANIGHE & Ol 2 3 & 5, HIRF Ve VY RER p OBIETF2H
DEILD,
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[ oA HE]
FEFEH] : T oV & I D2 T %7z THEH,
EITTEERG : 1T o (1),(2) % i 72 3IERH,
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TEAT S HEABEEDBRDOT5] %

% & DIEFISK & I L DR W IEE & L CRE X h, IR EIRIE - N SEBN IR L, 1
MR ZEE LTV 3D Db %\, 5o T, FICHNRHIC RIE A TA EA  fd H T 31T b
T3, ZOFMBEIIERRR EE 2O N TR, EEFRZHA L R, 20T
it g DM B T 2L Tw b,

FME2HFLLRVH 20 TEARVIEFTIZ, Hv~F 4 ZHBEDTODNTWER, 20D
AIMEICO TSRO RIAMGESF b L 2HTH S,

TugsFvEDRAEEICIZ, TREZ)TFURARINTY VAR ED RN VAEH)
HOMBDR D - 72 fEHIHHE T 5,

FRARPEE LG T S Hix, fREEISIZ A WA Y ~ b 22 F v 7 Fu 78I L K
G LIEFEAL T 20EHI23% o 95 0 % DAEF]CIEE O/ 25, £ 7 5 % DFER] CHEFREE o
WEPREINT VS, 5B, 77 —A T4 VvOREL LTOY R P RAXF YT Fr sl
HloRHW AT T v ARMETH 5,

JEIRTEHIC AR 7 U — € % 80 L 72 B S s S T 0 | fiTaT o FUREREERE O IEH AL
IMETH B, 7z, HiFeE o BB BRI T HEGNCEY) 72 BB K E v £ v IR ORIFE b 24
HThb,

FMrte DR OHE 11T, FHRIRF £ v O IEFEL PO —Rr 72 T S HOHE
EIELLT ~DE T 72 EAHV ST 523, 1lifdiA 5 T S Ho ERHE(EA D fiEfI < 1x TSH 1%
ERE L e bR,

K& B2 O IS A% 72 O BRG] D 6, ik D FEEFEVRREHE S SET
EoR)
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(BH 8-1.) BEFVEVRUAEEERSRIEOZH OF5 ¥

[ FJEfE
1 HEEERHZ L
OEE L, HEo2) b T GRIIFEGR GE1) © -2.0SD KT,
HDLVITHEPIEFEEH TH-> T, EHED 2 FL EICh > TEMEME F
2) ® -15SDEUFTHs L
QEE X, BEOO) bnidthTnT, BREIEESGE (E1) @ -2.0SD LT,
HDHVITHEREPIEHFFATH o Th, WEEED 2 FULITb 2 0G0 %2b
FTHMEE (F2) @ -15SDUUTFCRELTWwE &
2 YT KEEZRDLEVEAETH> T, KEFLVEVHWAEBREKEEZ D
N B EEMERINEE 2 & 5 856
3 THENEREMRE (E3) oo FEERLE Y DA LREDH 355

I &

R AT v (GH) s (34) & LT, 4 v R ) VAR, TA¥=vEf,
L-DOPA ffif, 7 v =< v ffif, 7 VA =V Al ¥ 7213 GHRP-2 & fiiatii % 17,
TRoErfEons & (GES, #6): 4 v A ) VM, TA¥F=vHf, L-DOPA
Al 7R =Y VAR, 70T ARGRERIC W, Rl L CAMRTB X
D a4 120 0[] (Zvh = v BRicld 180 20) 12h 720, 30 I illE L 7= 1
B () F GHIEEOEES 6ng/ml AT ThH 2 L, GHRP-2 &fiidlic, A
il s X A 60 531 b7z | 15 430 IClE L 2 ik (%) GH TEfiE2% 16 ng/ml
LTcthsci,

1)
1 »EL2RFAEMEERD 5,
2 24 W B 2 W IZR B ARRE: 3~4 IR b 72 o T 20 208 IClIlE L 7z 13 (4 GH
IO FIED IEFEIC MK ETH 5,
3 IiE () IGF- TEAEFEICHMEHETH 2,
4 HFER GET7) PBIEERO 80%LATTH S,

[HIEHLHE |
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B+ Ve VB AR & RIE
1. BERES L0 10%#7E L, o 1o 2 U oS BREREIC 5w, Wk
TR Ziiti 723 D,
2. FEREAIDO2HZ0IE, 10 1@& 3 %L, Lo 1FEED Rl I
BOWTRET R 20729 b D,
R A NVE VAR EES RIE DS
1. TR T 10F7IE 2 2L, »2olloBEFRRO 4 HHD 55 3 HED
FEW72T b D,
2. FEES 10 10%#iZL, N0 1 FEEO MR IC B\ CRERTR % 72
L. 22MloBEFRO S L 2HA %5727 D,
3. EMS 10 108 3%z L, »2ollOBEHRO 5 b 2 HAM L&+
Dy

E oyl
KR RN Y WA RIERE RIE L, DWARORBICX VRO XS s 5,
HERERE SV E Y QUAME RS RIE
1 FERS 10 10%572 L, 222 0o 2 L E O HlEEERIc 31 % GH TEfE
233~ T 3ng/ml LAY (GHRP-2 Al <1 10 ng/ml AT) Db 0,
2 FEMES IO 2 £, 10 1@¢& 3 %ifi7z L. 221D 1 FED /bl R
ICF1F 5 GH TEfEiA 3 ng/ml LT (GHRP-2 i TI3 10ng/ml LA F) Db
D,

FEFERE & V£ Vv WAL S BE
[ESE R A v v A2t EE BIE] 2R ERA v v A2 EKERED 5 b,
2 Co GH TEfE2S 6 ng/ml LAY (GHRP-2 AR Tlx 16 ng/mlLAT) ©b D,

BIERR Ve v QUA SRS RE (£8)
KR FNVE Y WA BHEGRIED 5 b [HIERE R VE v b A 2MHES RIE] & [
SHERER A VE Y WA RMRERIE] 2RV D,

FEEIH

GFE1) WA ERHC D S HARMNNR ORI - il FE 5 K & FHERZEMEZ v 5
ek,

FE2) MWy ERHCEED S HARANR ORI - Filin IR R & R 22 % F W
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2k, 72770, BRI, LW 9 bl T RIEER 2B ERICE X iz CHl
s,

(H3)  FHEH O RSHGRE, HENOBREWEE, 2 v IdHEERREO BE A (T
TR, M2 B X e W R R, 1255 sZo b, 26 I X YR TET
TR BEEREE O AP0V E R & - A,

(E4) EWECLBIERIGERTZLAH 20T, LD ICIHEN 2 B Lo
Sy EGRER R B 55, B L, ISR MR OfEEMRIERED 20, R
RS AE VIRESLE B S N LAFE TR, ZORY Thv,

(FE5) RO X5 RREICEWTIE, RERLVE VY DWBMERIGEZ TR T I L5 5D T,
FEITHZL,

& FURBRSREC TRE © BRI R VR vIC X B EY) AR AR IcRE T 5,
& HAREERRARSE 1 DDAVP IC X 3 i icie s+ 3,
> BEAAVEVSMICEEE 52 25 EIBKEALE VR E) 5T AR

RO FE b L TRES 5,
> EVERURS TR AR (RS EWTEMGE 72 &) R EREEGE 7 & D IR BRI
'Y 5,

> B REa v e - A RICRET S,

(6) BFHEDOGHHEIExY MgV aveFr v b GHICHERL 72 fE8ES 2 HWTnw 3,
Fv MY GHEX R 2720 KEREH2D* v MEOMIERX CTHIEL 72 GH
ECHES 5,

(##7)  Tanner-Whitehouse-2 (TW2)IicH oW/ HAR ANEHEF L Z W3 Z L3 T
L w23, Greulich & Pyle i&, TW2 Jiiik % 7213 CASMAS (Computer Aided Skeletal
Maturity Assessment System) £ T X\,

(GE8) FEHETIE, IEGH WA MRS RIEEL LTS 5Hd & 5,

(B 1) Z2Wrsaix, 1993 FLETHTIE T #fA /N AGE, ICD-10 Tid, FTHERAEHES R 7212
JREFVE Y RIBFEL 7o T 5,

(fit 2) BB R S VE V3 ASAE (type IA, IB, type I 72 &) &, SKIEER Y . FiH
25 OFEWEEE R (-3SD LLT). GHRH &M% &t GH 4m i<, GH
EOFEH KRS, M IGF-1, IGFBP-3 fHOEFH KMl & AR d, B2
XV EERZH I NG,

(Bt 3) B AU - YRR &, 20 iEAER o THAE A3 6 ng/ml (GHRP-2 f1fifilliTid 16
ng/ml) ZBZTHTH, WEFLVEVPUALEHETE 0,

(ki 4) RArE VARG RIED 5 b T, & ICEEMED 3 &z T HIEH %
HLIZ LT, 2 DRICRARE R VE VWA RIE L B SN 25605 50T, &
B LA 8 Y] 70 IR I BUR R v & v 2 WARE I OVRIR T L 2 FRETfi 5~ 2 2 L B L
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(BH 8-2.) MAREFNVE VDUAEIEDBHT L IBROFF ¥

AR+ VE Y WA SIEDZHT O F5] ¥

[ FiEfRS X OB

/NSRS ClAREEE 2 5 (FD .

2 ZIEITIE. AX IHET. BHRIMET, KUK, 5 O4REE, TR T 7 & o B RAE
WEEO, QOLAMK PN LTWE L 23dH 5,

3EHIA L L CREOwEEL FEEL, REOFTRIL, v X M/ vy Tk &
»5,

4 AR UCRIERG (MBBAERG) XN, BRIEWIAREORA . BiEERED . iRk
A IRERHEE. IR E. BT (F2) ofnassd 5,

5 SHFNSEMAEER (F3) o6 0w LR, MEEE - 3EENRE OMERH
%o

I AN R

1 EHArEY (GH) /llEaae L<, 4 v XY VAR, TAF=VAEf, 71
7= v, £7:13 GHRP-2 a2 1T (E4)., TioErEons e (E
5):AVRY VAR, TAVF= VAR ZZ N h T ARGEERIC S VT, AfHTE
JUOAamEL 2000 (ZCrhaa vy ATzl 8 0) hb7zb., 30402 Ll
&L 72I3E (M4 GH OTEE2Y 3 ng/ml LT TH 25 (F 5. 6), GHRP-2 &Afijik
Bic, BfATE X AR 6 047iCbiz D 1 508ICllE LMy (4 GHIE
239 ng/ml AT CH 2 L &, 4 ¥ 2 Y ARICH T 2 GH TEfH 1.8 ng/ml LTI
Y3 2K GH W RIGTH 5 & A7 F (FE6),

2 GHzZ&D THEBDO THEEFVE Y DTWKT2H 5,

I ZEpi
1 iE () IGF-UE s s X OMEZ2 E 58 L 2 FHE I lL~MEfEcH 5 (7).
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[ EHE]
FRABIR N VIR 2RE
. 10120 Ion2, 3&4%izL, oD 1 T2 EDOGHS WL
AR IC B W CHHELFH - T D D,
2. 1052 %L, Iod 1T 1MHEOGHWRIIMGEERIC 3\ CRHEZ i 72 5
b D,
GHRP-2 & fif il o Bifi 12, FAEM O AGH A RIEDHEICH W b5 (F8),
BABRFNE VWA DB
1. To1HEBAMEZEZL, »2ollD 1 230,

Bpidbag sl
ERERABRR & VE v A RAE
. Toldzswidlo2, 3&4%izL, 220D 1 C2HBHLA O GH WHIIHGE
BRic B 5 IMiE (45 GHO TEEAS < T 1.8 ng/ml LLF (GHRP-211ERC I3
9 ng/mllAT) @b D,
2. 1o5 LUD2 %7z, Io1 <1 MEEOGHMBHIEGEERIC B 1T 2 g (M45E)
GHOTEfEZS 1.8 ng/mIAT (GHRP-2EMZERCTlE 9 ng/mlAT) Db D,
HEE R AR FVE Y WA SEE
A GHZ A GE D FEHE I H A4 5 & DT, BAEKAGHS WA RIELIND b D,

EEEH

GE1)  TEBRBEREIC FAEZ &0F L T 2 BEii Y] 2 GHIf FE L % C IR IR E 2 32
DRI DD D,

(FE2)  BHEERRIITZ Jcid e, FET A 2 — A HEIRITHEIT 2. IFIEZE o &0F1C b
FREVBMBETH D,

(F3) FHHBENOMEMEE, HEEBOIMEE, Filis X CIRAHGEE. 2 o IixHE
BRAEIC B W CHIKR T E- TRAEO BEFTAAED O, 206 I X VEKRT
T EAAFERERE O A 02358 < R & Wz B,

(F4) HEEKA GH DASESRONEGEIR, 4 v 2 v AR 213
GHRP-2 A% T TR 2 5, 4 v RV v ARRER T E I LR B SR i
RIFAFROBECEIEZTH 2, BIMOMEL LTT AT = VAMD L WIT
Iahavan fRBEriT5, zu=Yvam, L-DOPA ¢ GHRH &
TIARBR ARG 2 RS 2 e 2B 2 DT L v,

(E5) KoL wREICEWTIE, GHAWHIBEEERIC B W UERIGERT Z &2
HHOTEFERRMLELT S,

& FRRBEREIR TE © FRRARAR LB T K DY i R iE ISR A T 5,
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> KPR AE - DDAVPIZ & BT 5,
> BRRAIVE VNI R 52 5 NRLO K5 R IEAIE G- ATERAR RV 3K
ik L CRET 5,
< REEORE LT aA R, o EWEE, BORIEEE, BT RS UEEIEE, PO
O, PUREMRIE, Pi= U EENSE, Hikw F=UAFBEE, Bt X he S
%
S . BEE . PRRARR RS D ORISR LR
(F6) HEOGHEIEF v MIVa v v GHICHELL 72 % v T v 5,
¥ v MCX Y GHEV 7 2 720, ERYH a0 * v EofiEX THiE
L7-GHECHET 3,
(GE7)  EREE. FFREE. oV bo— A REAERR. BRI FTEAR L i
DFERIC X 2 IMHFIREDIET22H Y 5 5,
(F8) HEEMLA DA GH 73 ALHE % 2 © & 2 GHRP-2 £ fij ili& o g
(M%) GH HEH#E[BIZFEZEE - T,

(1) GHAWA RS & o & 7 S UCGHIR SIS & 3 BREDH 5 b D Th MK
NI CGHAWRIBERI I EH ARG 2R 2 & 455 % O TR 0544
HTh b,

(Fff2) A IS I CGHEMRIRAE 2 2W1 3 2 5ie i3, 28800 - o GHIM G
kv, HHERTLERD B,

(f3) AF51 & dFAE L TI8MLA ETHW 225, 18K TH » TH HM#ADTE T
LCORAERICEIEL T 254 0T & OBWIHEHECEA 3 2 FEH < i,
AR DIRREIZT CICIEE o T W A A[REEREZ 2 b B,
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BARR R NVE VA RIEDIREDO F5| ¥

I AROEAR

GH 72T, fORZL T2 FAE Y OHTIBEESBLETH 5,

EEOHMIZ, GH ARSI T 2 EE 2 b BIEHE, 2% I FH KT, EHHET
RO HRERE GO CAEEOE (QOL) 2 s L, KiEE M. PRSI AE DM 7
E O E B L M IEE &l o RBEEZZIES 2 2 L TH 5, GH InFO#)G
CRIL T, KA GH AR AE & 2 & - BE @ 9 B EEKA GH 53 2E D2 i
Wamise LBE 2L HONK L T 5, DEERA GH A SfERE ICn3 2 GH iR
DL D W T IS HOMTHETH 5, F/NEARIE GH W ARIED 5 b AL
A GH AT 208, I vy a VHNICHEYICEZH L GH B2 kG35 <
COEETH B, AT GH RRICEWCE, BREERE, BRSO H 3 B i
FRREIRL TR AR D B 2 L3S L I T\ 5,

I GHIBEDFERE

T HBERNIC GH 2 X TEHNT 2%, GH #5308 Gug/kg fAE/H) 25 L. B
AR, A IGF-1 fli% A7 230 4 EMEACHE L, BIfEF2 A 53 ol IGE-1
E2S bl - PERFEMERIFANICIR 720 5 X 5 ICGHEERMT %, GH %5 EREIZ Img/H T
%, GH IZh4 2 OGHEICZEAAZEZRA KR E W L5, kg (REY 72 ) TS 3 X b ik
W) CHRETI2HARVWET2ERD B %,

AEFERE LT GH OFRITEERICEIES 2 FROFE. FAREIEGER. BfW. 5
PR 7 & ANEIRBAIAIREIC 2 H 1L 5 23, £ D% TR EMkRE T IciH AT 5,

HEERGE T, ER I IGF-1 a2 HE L, Filin - WA EHPIN Cbh 5 & 2R
T2 GE1), ko deE, HEEDRIE. QOL olE A & GH G DR R % 5T
fifid 2,

(FFE 1) : 1 IGF-1 o #ll5E 1% GH #5561 24 @ H £ <l 4 8B 1 [\, 2 LA 12
e 24 B 1 B2 HZEE T 5,

I ftiosrev & OHEEM
GH #iFSiE 2 BB L =B icfho k£ v & M AR S 2 D CIHEBEASLETH 5,
1. HRERHArE v
GH #5451 X b iR PEHUR R RER T RE2SBHfE L L, T4 Mmooz % 723
TLhH 5,
2. HIBEE+RLVEY
BIBRE AV VIEGEBEMT 2 28035 5,
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3. ALV
O buy 8FICFCco IGF-1EAZIEIT 2 0 TRz 2 bu s v
BIANC N TR R 2 S 2 DICEHAED GH 0% TH 5,

4, FAPRTuV
GH 237 A b A7 v v OfFH 8@ &, FrIORBRyIR IR A ERNE S 5
Db,
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(BEEI8-3. ) ACTH ZUMETIEDZEILIRROFS|&

ACTHSIME TIED BT DOFF| &
I e

1) G 7Rk, i)

2) RARCRR, (KEED

3) VH{bARAER Gl MM, (HEL, T, f87e L)
4) IMFEET (TARATrC DR ZHBE)

5) FEth R E (KT, IR, R4, M2 L)

6) FE

7) AR R

8) PAfiim

IO AT

1) =T — L ORfE

2) SR LT — VPRI EOK T

3) MM HACTHIZEAE TIE/au (7E1)

4) ACTH 3 ifiliatlR [CRH (1£2) . A AV (H3) AfiZe E T3 LT, MHFACTHI LU=
N — RSS2 U 2 7Rt (73:4) ,

5) HGHACTH(=—ha v )AL Tl 2V T — IR S E T2 %0, fHL,
ACTH-Z (= —hr o Z) e A ik LTI INEUE 3 8 %,

I BRAMRE

ACTH AR N S 53 A8 52 TR, FRZT Naz)LFa R GEHEE - NARER - 71 3K %
N RS BIFINTE A E) IC oW TIRET 2 BT 5,

2. I 1 ELLEETID1)~3)ATT-L ., 4)H D\ NE4) I L U6) & /=4

IV EEA

(1) M HACTHIZ10 pg/mILL R DARAED GG 132D — I DOFEF]ITIE, M ACTHIZIE
HIRWUEREE S EZ T, EWEEDZ LWACTHA S ISV TWA RTREMER 35,
CRHA AT DI =L T — L OB INRIL, F3EMERIBHEREIR MIEZ BRI TER
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X, ETEPEDZ LOACTHR WSV TN ATREMEDEERINC S #1725,

(1£2) =T — LV EOG 7318 pgldLA C SOG R BZ258), CRHZ B IREFIZL- T,
11 FFACTHD A & 43 Wi R BR C oo i HACTHOAK SR N RO HNDZ LN D,

(13) JRAIEL T, MmpEf#E45 mg/dLLL T &ie~7- 54 2 ke 45, 4‘/zuyﬁﬁﬁ'r$ﬁ

DT | A AV ARG B E AT L TE, i@ (0.1U/kg) 7254:45(0.05U/kg) (2

%o ARIMAEARN 2 K> TR, I8, Say ZIERZ PR Sk R B B R A~ 42 ;B’éé_
NHDHDT, FEEIRLBIERT D, 2L T — VUG8 pg/dLA i T, SO B4
5E9,

(1E4) FE FEREACTHA WME TIEDBA X, CRHD1[EI# 5 TACTHIZIE 7~ K &%
R ZERHLN, VT — TR G E T, FIZCRHEFe 5 CTIZACTHE= L
TV — MTIEF RS Z R T 5,
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ACTHRUME T iE
<EEESE>

I : A FAEESEESNTEY, oL FO3EHE DY B, DK EL1HA UL EEH-TH0%
HIELT D,
1) M =L - — )V OARARE | if =L > — L SEREE 4 pg/dL AT (L5 22 i)
2) THIEREBR ~ D FUOSHAR T 13 ACTH #BR(250 pg)l2xt 32 f=LF Y — v DiIs 15
ng/dL K, A~ AV AR MAERER OB LT — L6 18 pg/dL A, CRH RBRIC
*F B I LT — VO 18 pg/dL AT
3) O DRI A BIEIRD DD | LA TR T K7 DRI AR BRER D 8 D
AR T 5% LA EO R E D
B I
JirEs
AR MAEE R
VHALARIEIR CELL R E)
SRR (AU IR, RZe7pd)
- B
W 1M RNERIE BE AR SER IS AR &%
4) A7 uARZEMHIICHFEL TODHE GEANSR)
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ACTHZIME TIEDIBRDF 5| X
I BIROEELR

Rl R AR VB LT AR FE
IR NAES S

Bl 72BN 2 WA IRe R na LY U Fiid o s vaa v Fa R ek 0 & 515, &5
FIEUFLE 1~2[F], 1A & 5-802/3% ], 3%V IG5 THZENEEL, B 5 REITAE, A
IR AL PR AT AR 82 IR E T 5, M ACTHIR EITIRR 2N R OFIRICIT 27
W, TEIRICERL T, A (e oL F Y LT 1HS5~10mg)hBEREEL . i1~ 208 D[
PR CROEABIZE L, B2 AU B RS R B L CRERr 8:(10~20 mg) &2,

MERPIRIEEL TUL T OBlER T,
L 25%IG 056 ¢

a—hYre® 10 mg/H D H& W 7.5mg ¥ 2.5mg
15 mg/H 10 mg 4 5mg
20 mg/H i 15mg 4 5mg

2.3 pilxE LG
fFEH (kg) x0.12mg THlOKGEZRD, §: B 4% 3:2:1 OlF<T3 pilkS
T3 e, M ansy—flss ko AREBIGEU S 5

FT, &G, ZOMD AR AR, MERFRD2~3EG A 575, HFUIRIREEREIK N 25 0F
DA, 7V Faf N ig R AP AR I HUR IR LB 25 5475,

HRE B HAITE, ERea LT U RER L, K IR OBIZIE 200~300 mg/ H O F#sE
RIEFHEZ TS BB T 2, vay 72 R ERIB#RRIR T2 £ U5 61203, ehae=
NTF o EBREIEK, T RO RRIRNIC R G5 (B /v e —F 7 100 mg + AR
K 2~3L+7RHE 509),

I AE A

1 KEICEDHERE | REAEFEOR CeNuaLFY v ORG &EE T 20EPECL5 6
(AT BRI O B TPRA7R2L 072 LT il A Z AR R T 228N EL,

2 BEMcblzoTIRAEZKG T 2L ERHLO T, AT WOR IECIRAICHEIREIEROF =
v 7 7e ERBBIER S L TH D,
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3 ACTHAMIMEE THE (“IRPERITE R4 BT, MR RIS OMAE Je, 7 L amn it
SHOVTNE, EIREOB AT ol — W ST AR S
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(BH8-4. ) 7r77F > (PRL) DUWETEDOBHE LIBROFF| &
7w 77 Fr (PRL) ZUMETIEODBUIOFTE

L EEfR _
PESRIADFLIT UM _

IT. MR _
1. M PRLEMEDIKT _

BEEHIE L, WP b1 ng/mlKiTH D Z & 2R T 5,
2. TRHEAfaER _

TRHA #7(200~500ng &) 2 %32 i FPRLO SSHEDIR T F 7213 KN %2788 5,

(22 oD KL vE]

ez 1L auzd, _

(B ARIR T8 T AR IR TE CIE. M P PRLITZIER 2 Ll 2~

7uZ27F v (PRL) GUWETEDHEROFEF X

PRLAYUME FREIZ)E LT, BUED & Z ARG HRIEIT 220,

() AHDWMETICR LT, KETIZY 2> > NPRLOFEG L S, AW
EES RN E STV D,
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(&H¥8-5. ) IF F hu By iMETREORZE LIREDO T &

) K e U gUME TIEOBHOFE &

I. FERE

. RV ORI (BF1SLE, K13 ) F i R O T IR

C ARRERE (A RR. EEHEONEIE. %A e L)

CPERIR R, Pk E

CPBE - EONT, YERZEN. B

N EREE, JRE TR, BEEAE, EUUE (KallmannfEER) A L5 Z &1 d
%o

g s w N e

. REFTA

1. =+ K haey (LH, FSH) IZ&fE TiEiun,

2. IF F b o oywifliEiRER (LHRH., clomiphene, estrogen&fif7a &) (2% LT, 1
TSR b B ATMERRISRV LIRS, B L, SR FEMETF R b e v UMK T iE
D& X, GNRH(LHRH)D1[al & 72 1308 fi i 5 CIER IS Z T 2 &3 d 5,

3. i, JRIMEAT 1A Ra/LE - (estrogen, progesterone, testosterone’s &) DX AE

4, 25 K b o B ARHIKR U TRV WIS 8 5,

M. BRAVEE
SR b a U E R T S ARG, S - R RACRIRIE 2R <,

(2T 2 2]
fEEF T o 1TEEMUEE HOLEHE %2729,
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) R b e v gIME TEDIRRDFF &

BEMETF N e B QUWMETEDIRROFS| &

I. IRROER

BRDO BT, RO T « ik LIEAEDOERTh 5, IR OFEH » g
AT uA RHEFRIECRRR CTH D, EAMHER DT O 3272 F1EITMESL L TR,
FETF IR D T= DI —FHIFF S5 J71E1E. hCG-rFSH (WMG)FIETH 5,
TURMEEORIRBIIL, T A AT 0 UHEREDNIRTH D, —KEIE, £
A NAT B URBIC K o TR ZREL - A S, ZROALENH 5 KFIZhCG-rFSH
(hMGYEIEICEI Y 2 5,

1. JBROEE
1. 7AMRT B 8E  /NREI O OIREIL T RLONEF T 2,
1) =} M7 A N ATy (FRA)
50~75mg/[al Z 4 I TET D, 64 H ~LFEHET %,
2) =) NBET A RAT Y (THRAD)
100~125mg/[F] % 3~AH A S iRET 5, BUERReT 2,
3) lAET TV BT A R AT (FRA])
125mg/[a] % 2~ 33 L Z il 1 & 72 13250mg/ (Rl % 3~ 4 45 (2 ik 5,
2.hCG-hMG (FSH) ik : TELol) |\ )& 03 2, /NIEHID G OFIEER X, £V
BIEA L CTH L,
1) hCGHA = 1,500-3,000 HLA7/[m], FH2[EIF51ET 5,
2) AR T HRAAHE 2 BIFSHBLA : 75-150 A7 /(0] H2[E [ FHEST9 5, £k, hMGHEA
75-150 5z /[a], JE2[RIFHTET D,

&
il
A

hCG-rFSH J&EBANA 3 7 AR ICFIGE 7 2 F 27 v Vi3 300ng/dl Zi#kz2 5, [3F 7 =
FRTFTuVvORIGEIEICL TITF b e vy WCO)RGBEZ KT 5 (RE 5,000 HAz/E),
rESH(hWMG) R 13l % 75 B TRt T 2. 3 FEOREIRIT. 75% DIEFN K T A2
DHNb, TAFAT YR ER L THHEFEES 2 EFE, 150 i T3, 2T
DR 7 WKL, &5 FRIE M 3 Bl E T T,

63



. &EFEA

NRIAFIED = F b v v v MK MAE DR X, o BRIk (3713115
R)ICHE VENZTCRHICHIGS 2 2 L B¥EE L, 7 A P AT 1 VL, hCG-rFSHEE
7% & DOYERRA VT CHTERE I, RIS 208 TR O AR (R, PRl v = VAl
FERIC XY Rt R IEES R M S N 2 28, BIRMRE B & ¢ 2 o o EHRE I
MR IFIES 5, TERF A E VHITEREZBMG L T o ERMFIET 2 S CENZ T
% 213, PERRA LV E VIHFEREE OB OB 4Rl IC X 5, BT TR 7~ 14 BT R
FVE TSRS 5 L. A REEE TIC5~6 cmD M UAHIfFC & 5,
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AL T ) R o © U gWMETEDER

FRANZZMED TF B b o B UME TIEDIRICER L T, B OZRRALOAE L RE
DEFEE %+ RE L, £ ORERICE SO Tl RIEE L RIRT & Th b, MHAKROE
JEEEDZWICIX, T/ AZ =707 A M 21TV, HIBH AR Havie b F 1AM H %
HIARBD ST O A ha -7 AL =707 2 N THIO TG M7 © 55 25 it A
REBMT D, TR MaFr-FRAY =0T 2 R THILARD bR TS B A &
T ARER L XHT 2,

| BRFABRRNEE

ZFIRFEN 2 ORI TIEPINFE R 2 XD BT, AT v A REBLE COMFTERIERED
HUNT e D, BBLEEMEH R, MEPROREHIE, Avss A 872 & O LRI A o> A R B CIE,
KRNV E L RNDOIEFHGT DRV LA o — L E), FAEEARTII A ha oAl
XOTa A = R EDEREET 2(h U 7~ UIEE), AR DAV Al
IZ X DMFEHIEIL, YEIRA 2 S0 BHEE TIIMEROABEORE LM L, SFEE T
T B IR TEE O T B0 B OMER 7 EORRNH D, AR e 1= AN & D o TR
BINZ BUFEER B D,

1. RADA b v — LRk
AREAOZEHNZI0H R, 7 r s A h—7 kI 22~10mg/ H ik #5325, &
HRTHTAUNICHIBHOAE T 5, 2N a0k,

2. 1T~ R
ARRE MO0 B RRE), =2 b a4 o 85K1(0.625~1.25mg/ B) D 7 % 1% O £ 5-
L. Bl &R M@0 RE)C=X ha v Alcimx T a S A h—42 v Fl &2~
10mg/ HRREHFRR D595, &E5& THRTAUWITHBHLAAE L 5, Zhai
T,

O. ZRFEPHLHE

ZRTERHDHHET, WIREX DT DIHINER 21T 5, HIEMEA R, MEPEINEIE,
AR EDORBEE O AREE TIE, £/ I 7= U REZ(TH, HBAERARKT
=TT R hr EUPREZAT O ORI TH 5,

1. 7ma 7z 9E

v 7z AR HERID 5 HH 25 50~200mg/H % 5 HEREO&E5 4%, BE
IR G T 7 HRMRICKE Z 2 2 & 3%\,
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2. I R b ©UEE

I F b e BRI AR RO E i LTl b SR A HEONEERE T H Y . BN ER
REHRBEE SN TW3, Lo L, 8EH & LCERINIC X 2 ZIRITIROBE -2, JH53E
o ORE B (Ovarian hyperstimulation syndrome: OHSS) 7z & O FASERE 25V T, ML @
FEBBETH D, sl TPFINEEFEICER L <. UNELERIREERRE 2 5] 2 & 2 3 RetE 0%
ZbNDEEREE RN 25 MICH 5,

HBHIM®D 2 v iz ARESH 04~6H H 2 5 hMGHLA G {1 F & 2 2 FIFSHBLH] % & T
FSHAEUA) % 1 H 50~225 847, 38 H T & 72 13 RIS 3% . BEIE 23 # L 72 5hCG % 5,000
~10,000 547 8% 5 L CHEII ZFFE 3%, —MRIChCGZ S L v L PRI Z & v, 5
HUIIIER B T =2V v 7 % Et L CIINREADHIE 21T\, hCGR G- DA% IRE T 5,

TP e UvEECIERR B2 EHREG 3 2 08N TH 25, EINEHERZ
Hive Lc)iik 2)bRRINKGER O MENHALND,
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(&K8-6.) TSHITWMETAEDRHT L B OF5| &

TSHZWME TRED W O F5 %

L FhEfR

M FERE DK T
ERLES
BRI
(G

i £

FHHREEH

AN S

II. BREFAR

1. MmHTSHIZEME TRy GEL),

2. TSHwfilEGAEE (TRHE M & L) ot U<, M TSHIMER IS 78 > LB G,
HEGA% v, B L, K TE 0S4 13, TRHD 1A £ 72 1358k % 5 CIEH KRG %
AT EnHE GEL1. 2),

3. MAHREE R LE Y (free T4, free T37: &) OAKfE (1:3).

L. BRAVEHE
TSHO W AT X & 2 AR 5. %5 < .

IV. 8

1. AR T E O A8 cid, M TSHIZIER 2 v LBEEEZ R T, £Y
WEEDZ L WTSH2 M T 3 AlRENMEAS H 5, TRHE M HTER D MM H free T34 AN
13, REFEME IR BEIK THE Z BRAb < 2 U, BP0 Z L WTSH i S T
W5 A[REEDEERNICSFE TR B,

2. TRHZAEMFEFICX T, MAHTSHOEAE & 70 fill R € D if b TSH O RS 23
RBOLNLEI LD D,

3. IfMHfree T3MEAE, free TADSIEH D& 1L, low T3 syndrome 3 8EH L5,

kR
fEEF 1o 1EEHMUEEIDD 3TEHHE %2729,
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TSHME TREDIRRDOF5] %

I. BEOER
FR AR L VI X 2 R FOREE,

II. BERDOERE

Rl e Bl 23 70 WIS A XHFRIE S v vEIF (LRF e xo v b ) v o, T48A]) %
BOE 42, 5T free THREDSIER FRZ/RSEE 32, MAPTSHIERE ZHE
R ORI IX 2 O v, B L T, A& (125~25ug. 771 26BA L. WYX
1 ~2 Do Z B L, BIFER2 2 0 IE B Ic B8 L <R (~2.5 1 g/kg,
51 & T %, BIEAEE AT 2581, BB E &£ v iR & BiG I FIRER A+ v
VEIFI RS T 5, PROE, (DIEZE, AEARE H 3 2 REFIOERICERL T, 2h b ok
MBI 2R D 2 720, F Zzmilind i< 3B TEITET 0 5Fl 23 K #E 7235 4 03 5
2720, Wk EFVE, DA LBEEZFEERSBET 5,

IR A AR, BTlRd 3 BTAA I T LA X —ISERTHAICIE, FREEL
EVEF (VAFue=vF Y va, TIRAD) 253 5, PIEEKSRIZIHI0~25u g,
32~3, L. 1~2HoEcifmz B L, BIfEMA2 2 T IZB B ICHE L TR E
(~1lug/kg, H2~3)t ¥ 3,

L EEA
1 JeRUETSHOMME FAETIX, EBHE 2 72 TR W2 & T4RHF5~10 u g/fkE, 1
ERRIEE 32, REICD > THIRIRERE X HERF T 2 BB 2, AL, FEIC
o CTHERIENT 20 THEEIIKT 5,
2 TRHESRKIBAE
TSHHM/IBAEICHE L 3 23, BIED 2 & 25% Wy,
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(&HL9.) BENTEFREE ([ v Tviu—<) OBHLIREOFT &

&
o

T CCIABFER T EAIESL 2 DL T ORRICER S 5,

1SS, © v, BHEME. [2 7 & T RRESIC X 20EMR (REFRE, T EAMEK
ThEAR &) LA OBH CiEfT & 417z CT, MRI THR X v, NEAEREIC AT 2 BERATR
TN ISR A

&

#
IBRTTEE DPED T IC N (3 1) CTRAKERE oz, IRFHRE (F
2) CHIKREREORmEZHF N5,

BV
L BRAEVE T (AR & W & 25013, £ N N ORREENE T EARRRE D R e #HchE 5 o

1L JERERENE T EARRRIE DS AT IZ TRc D /8t & 35,
A: il (2 MRD) b, S SIMHE - SN Z2EEL TE Y IRFH 2 RE ol
PEREMEE 250 © 2> 2 B IR TfE R HERE S n B,

B: IREHA 7t CHIBRERE E 2370 0 23, [REZWT (12 MRI) L, BEE AR - 2
YICEfMB 2 Wz N EEEL TR EA TR EE2 R T 2GE3),

C: FEL AB LA oA IRl E L CEMZBaEE L T2, FBREE e LTii, 4
FApdg 2 |, D% 1 i MRI ¢ i TERERIZERLVE VB2 OB LE
VEPSMEGE4)ZHET B,

GE 1) N WRE L 350 E cRrfi3~ 2. BRIMIZFRAZEERIC /T o GH, IGF-
1, PRL, TSH, FT4, ACTH, =2 — ., LH, FSH, Testosterone (BB DIHE).
E2(Zto%a) #lE T 5, HEICE U CHEb 2 Bz 175,

(F 2) REPRE IR O & R R A S IS,

(E3) ., APHE. 28 RERSICEEL, thh v 7+—LFaviey b&fioiz

kT, BEXPFRZ2HET 2G5 ICF N ZE T 5,
FHRE 2 ER L WG E I I3aEg e 35,

(7 4) Iz FEZEER iV, IH o GH, IGF-1, PRL, TSH, FT4, ACTH, 2,5 —
)b, LH, FSH, Testosterone (B Di54E). E2(XMEDSGE) ZHIET 3,
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(&80, ) HORBEATUR T TREROZE L IBROFIE

JRIR 3B & 22 TR FERAHRERE O 1 D12, FUR FE FRIARNH D, o B Ok
BEAHT 200/~ O H CHIROBIEFIN S 5 Z &, TEE~DY ERRHEAZ LR
B EnE, HOESEERFEORBG MR ST\ 5, TABREOEA, FREMFERT I X
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Genetic and clinical characteristics of Japanese patients
with sporadic somatotropinoma
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Abstract. Most of acromegaly is caused by a sporadic somatotropinoma and a couple of novel gene mutations responsible
for somatotropinoma have recently been reported. To determine the cause of sporadic somatotropinoma in Japanese
patients, we analyzed 61 consecutive Japanese patients with somatotropinoma without apparent family history.
Comprehensive genetic analysis revealed that 31 patients harbored guanine nucleotide-binding protein, alpha stimulating
(GNAS) mutations (50.8%) and three patients harbored aryl hydrocarbon receptor interacting protein (4/P) mutations
(4.9%). No patients had G protein-coupled receptor 101 (GPRI01) mutations. The patients in this cohort study were
categorized into three groups of 4/P, GNAS, and others and compared the clinical characteristics. The 4/P group
exhibited significantly younger age at diagnosis, larger tumor, and higher nadir GH during oral glucose tolerance test. In
all patients with A/P mutation, macro- and invasive tumor was detected and repetitive surgery or postoperative medical
therapy was needed. One case showed a refractory response to postoperative somatostatin analogue (SSA) but after the
addition of cabergoline as combined therapy, serum IGF-I levels were controlled. The other case showed a modest
response to SSA and the switching to cabergoline monotherapy was also effective. These data suggest that although
resistance to SSA has been reported in patients with A/P mutations, the response to dopamine agonist (DA) may be
retained. In conclusion, the cause of sporadic somatotropinoma in Japanese patients was comparable with the previous
reports in Caucasians, patients with 4/P mutations showed unique clinical characteristics, and DA may be a therapeutic

option for patients with A/P mutations.

Key words: Acromegaly, Gigantism, GNAS, AIP, GPR101

SOMATOTROPINOMA causes unregulated growth
hormone (GH) hypersecretion, which results in acro-
megaly or gigantism [1]. Patients with acromegaly or
gigantism without adequate treatment show a reduced
life expectancy and impaired quality of life [2, 3].
Interestingly, endocrinological and clinical pheno-
types of somatotropinoma greatly vary among patients;
regarding serum GH and IGF-I levels, tumor size,
tumor invasiveness, and response to medical therapy.
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The underlying mechanism which yields this diver-
sity has not been fully elucidated. Somatotropinoma
is reportedly caused by unrestrained somatotroph pro-
liferation by cell-cycle dysfunction as well as altered
intracellular signaling regulating GH synthesis/secre-
tion [4]. Although somatotropinoma tumorigenesis has
not been fully understood, genetic analysis of somatic
or germline mutations in patients with somatotropi-
noma revealed several pathogenetic mutations, which
determine unique cellular and clinical characteristics.
Therefore clarifying these mutations lead us to not only
the understanding these tumorigenic processes but also
to better management of the disease.

One of the most well-documented pathogenesis of
somatotropinoma is activating guanine nucleotide-
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binding protein, o stimulating (GNAS) mutations [5].
Approximately 40% of patients with sporadic acro-
megaly harbor somatic GNAS mutations, leading to
constitutively activated cAMP pathway [6]. In general,
somatotropinoma harboring GNAS mutations tended to
have higher serum GH and IGF-I levels, smaller tumor,
and good response to somatostatin analogues (SSA)
and dopamine agonists (DA) [7, 8].

Analysis of familial pituitary adenoma revealed that
germline mutations in the aryl hydrocarbon receptor
interacting protein (4/P) gene cause pituitary adenoma,
including somatotropinoma, prolactinoma, ACTHoma,
or non-functioning pituitary adenoma [9]. Occurrence
of germline mutations and loss of the normal allele in
tumors suggest that 4/P acts as a tumor suppression
gene. Typically, patients with A7/P mutations have a
young age at disease onset, macro- and invasive tumor,
and poor response to SSA. It is noteworthy that A/P
mutations are occasionally detected in patients without
family history of pituitary adenoma.

Recently, Trivellin et al. reported that microduplica-
tions on chromosome Xq26.3 cause somatotropinoma
in children with gigantism, named X-linked acrogigan-
tism (X-LAG) [10]. In addition, they also reported that
among the duplicated genes on Xq26.3, the expres-
sion of G protein-coupled receptor 101 (GPRI0I)
was highly upregulated in the pituitary tumors.
Furthermore, GPRI0I sequence analysis revealed a
missense mutation, ¢.924G>C (p.Glu308Asp), which
resulted in an enhanced action of GPR101, in 11 of 248
(4.4%) patients with sporadic acromegaly.

The diagnosis of syndromic pituitary adenoma, such
as McCune-Albright syndrome, Carney complex, or
multiple endocrine neoplasia type 1 is not generally dif-
ficult because the patients exhibit several clinical char-
acteristic manifestations. However, it is difficult to dif-
ferentiate the acromegalic patients clinically caused by
GNAS, AIP, or GPR101, but it would be useful to clarify
these mutations because it may help to make the strat-
egy for treatment. Here, we investigated the prevalence
of pathogenetic somatic mutations of GNAS, AIP, and
GPRI101 in Japanese patients with sporadic somatotro-
pinoma and analyzed the clinical characteristics.

Materials and Methods

Patients
This study was approved by the Kobe University
Hospital and Toranomon Hospital Ethics Committee.

We recruited 61 consecutive patients with sporadic
acromegaly or gigantism without a family history of
pituitary tumors, who underwent surgical treatment
at Toranomon Hospital between May 2005 and May
2010. All patients provided written informed consent
for genetic analysis. The diagnosis of somatotropinoma
was histologically confirmed. Clinical data were ret-
rospectively collected from patients’ medical records.
The diagnosis of acromegaly was based on clinical
signs, lacking of serum GH suppression to <1.0 ng/mL
during a 75 g oral glucose tolerance test (OGTT), ele-
vated serum IGF-I levels corresponding to the normal
range for age- and sex-matched individuals, and the
presence of pituitary tumor according to the guideline
[11]. The duration of acromegaly was assessed visu-
ally by comparison of photographs and by the onset of
related symptoms as previously described [11]. Serum
GH and IGF-I levels were measured by an immunoen-
zymometric assay using the ST AIA-PACK hGH kit
(TOSOH Co., Tokyo, Japan) and an immunoradiomet-
ric assay using “Daiichi” IGF-I IRMA kit (FUJIFILM
RI Pharma Co., Tokyo, Japan), respectively. Intra- and
inter-assay coefficients of variation (C.V.) for the assay
of GH and IGF-I were as follows: GH (intra-C.V. 1.3%
and inter-C.V. 3.3%) and IGF-I (intra-C.V. 1.1% and
inter-C.V. 2.2%), respectively. Acute octreotide test
(SSA test) and bromocriptine test (BRC test) were per-
formed as previously described [12]. In brief, follow-
ing the subcutaneous injection of 50 pg octreotide or
the oral administration of 2.5 mg bromocriptine, serum
GH level was measured every two hours until eight
hours after administration.

DNA extraction

Tumor DNA was extracted using the Gentra
Puregene Tissue Kit (QIAGEN, Venlo, Netherlands).
Genomic DNA was extracted from peripheral leuko-
cytes using the Gentra Puregene Blood Kit (QIAGEN,
Venlo, Netherlands).

Genetic analysis

Using tumor DNA, GNAS gene analysis was per-
formed with amplifications of regions containing 2
sites of activating somatic mutations in codons 201
and 227 [5]. AIP gene analysis was performed in
patients who revealed negative for GNAS mutations
as previously described [9]. We also analyzed dele-
tions/duplications in A/P gene in the patients without
AIP mutation with younger age (< 40 years), invasive
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tumor, or macroadenoma (> 10 mm). Deletions/dupli-
cations analysis was performed using SALSA MLPA
kit P244 designed to detect deletions/duplications
in AIP, MENI, and CDKNIB genes (MRC-Holland,
Amsterdam, Netherlands) according to the manufac-
turer’s instructions. We further analyzed 4/P muta-
tions using genomic DNA in patients who were posi-
tive for the 4/P mutations in the tumor. GPRI10I gene
analysis was also performed with amplifications of
region containing codon 308, which was previously
reported as a recurrent somatic mutation in acromegaly
[10]. Each primer sequence is available with request.
All sequencing analysis was performed as follows; 35
cycle of PCR involved a denaturation step at 95 °C for
20 s, annealing step at 60 °C for 30 s, and extension step
at 72 °C for 30 s. PCR products were sequenced using
BigDye Terminator v3.1 Cycle Sequence Kit (Applied
Biosystems, Tokyo, Japan), followed by analysis with
ABI Prism 310 Genetic analyzer (Applied Biosystems,
Tokyo, Japan).

Immunohistochemistry

Immunohistochemistry  for  paraffin-embedded
tumor samples was performed by using avidin-biotin-
peroxidase complex (ABC) as previously described
[13]. The following primary antibody were used:
AIP (HPA004063, SIGMA-ALDRICH, U.S.A)),
E-cadherin, somatostatin receptor subtype 2 and 5
(SSTR2, 5) (SS-800 and SS-838, Gramsch Lab.,
Germany), and dopamine D2 receptor (D2R).

Statistical analysis

Data are expressed as means + standard deviations
or medians [interquartile range]. Continuous data in
multiple groups were compared by a one-way analy-
sis of variance or a Kruskal—Wallis test with a post-hoc
test. Categorical data in multiple groups were com-
pared by a x* test followed by Tukey’s honestly sig-
nificant difference test. P-values of 0.05 or less were
considered significant. Statistical analyses were per-
formed using JMP Statistical Database Software ver-
sion 8.0.1 (SAS Institute, Inc. Cary, NC, USA).

Results

Genetic analysis

Clinical characteristics of the patients are shown
in Table 1. The patients cohort consisted of 28 male
(46%) and 33 female (54%). Eighty five percent of

the patients revealed a macroadenoma. The analy-
sis of GNAS mutation in the tumor revealed 31 het-
erozygous mutations (50.8%); 22 case of ¢.601C>T
(p-Arg201Cys), 4 case of c.680A>T (p.GIn227Leu),
3 case of c¢.602G>A (p.Arg201His), 1 case of
c.601C>A (p.Arg201Ser), and 1 case of c.680A>G
(p.GIn227Qrg), in which all mutations reportedly
cause somatotropinoma. The analysis of A/P gene
revealed that 3 patients exhibited a germline mutation
with loss of heterozygosity (LOH) in the tumor (4.9%)
(Fig. 1). A heterozygous ¢.241C>T (p.Arg81X) in
exon 2 was detected in a 7-year-old male patient
(Case 1) and heterozygous ¢.783C>A (p.Tyr261X) in
exon 5 was detected in a 26-year-old male (Case 2)
and 46-year-old female patient (Case 3) in the DNA
from peripheral blood. Both mutations cause stop
codon and result in a truncated AIP protein, which
have been previously described [14] (Fig. la, b).
We further performed a MLPA analysis to detect A/P
deletions/duplications in 27 patients, who were in
suspicion of AIP abnormality because of the clini-
cal characteristics. However, no A/P gene deletions/
duplications were detected. At last, somatic GPR101
mutation in codon 308, which was detected in spo-
radic acromegaly [10] was examined in remaining
27 patients. No mutations in codon 308 of GPRI01
were detected. These results demonstrate that the
prevalence of GNAS mutation was 50.8%, 4/P muta-
tion was 4.9%, and unknown causes were 44.3% in
Japanese patients with somatotropinoma.

Table 1 Clinical characteristics of patients with somatotropinoma
46.2+13.5
28/33
175.0+9.3/158.1+7.8
82.6+12.2/62.7+10.4

Age (years)
Sex (male/female)
Height (cm; male/female)

Body weight (kg; male/female)

BMI 259+3.3
Disease duration (years) 3.0[6.3]
Macroadenoma (%) 85
Tumor volume (cm?) 1.1[2.1]
Knosp grade (%; 0/1/2/3/4) 36/17/19/25/3
Random GH (ng/mL) 11.6 [14.5]
Nadir GH (ng/mL) 5.7 [9.9]
IGF-I (ng/mL) 640 [372]
IGF-1 SDS 6.7+2.6
PRL (ng/mL) 11.7 [22.0]
n 61
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Fig. 1 (a) AIP gene structure and the location of 4/P gene mutations. (b) Somatic and germline 4/P mutations in each case.
A heterozygous mutation in peripheral blood and LOH in the tumor were detected. All mutations were predicted to result in a
production of truncated AIP protein. TPR, tetratricopeptide repeat domain; AhR, Aryl hydrocarbon receptor binding domain.

We next compared clinical indices of each group
to clarify the clinical characteristics. The AIP group
showed younger age at the disease onset, higher height,
heavier body weight, larger tumors, and higher nadir GH
among three groups (Table 2). The GNAS group showed
smaller tumor size, higher serum GH levels correspond-
ing to the tumor size, and better responses to SSA and
BRC test as compared to the A/P and others group.

Patients with AIP mutation
Case 1.

A 7-year-old boy presented with tall statue (146.4
cm, +4.8 SD). His serum GH and IGF-I levels were
markedly elevated (54.6 ng/mL and 1,108 ng/mL
(+5.3 SDS), respectively). Nadir serum GH level dur-
ing OGTT was 46.2 ng/mL. Pituitary magnetic res-
onance imaging (MRI) revealed a 38-mm-sized inva-
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Table 2 Comparison of clinical characteristics of AIP, GNAS, and others groups

AIP GNAS Others p
Age (years) 23.7+20.1 ** 485+11.3 46.2+13.3 <0.01 **
Sex (male/female) 2/1 15/16 11/16 0.64
Disease duration (years) 3.0[3.0] 4.0 [4.0] 2.0 [8.8] 0.97
Height (cm; male/female) 146.4,193.6/163.3 175.4+6.0/1573+93 175.8+3.5/158.5+6.6 —
Height SDS 33+£1.9** 047+1.3 0.63+0.9 <0.01 **
Body weight (kg; male/female) 47.9,102.0/88.1 85.4+9,7/63.7+10.1 81.3+6.3/593+75 —
Body weight SDS 5.7+ 1.4 % 19+14 13+1.1 <0.01 **
BMI 27519 26.5+0.7 24.7+0.7 0.14
Tumor volume (cm3) 8.1[11.4] ** 1.0 [1.4] 1.4 [2.4] <0.01 **
Knosp grade (%; 0/1/2/3/4) 0/0/0/100/0 37/26/26/11/0 43/7/14/29/7 0.06
Random GH (ng/mL) 23.3[29.6] 11.8 [15.6] 7.2[13.2] 0.09
Nadir GH (ng/mL) 12.2[38.6] * 7.6 [8.8] 3.41[7.1] 0.03 *
IGF-I (ng/mL) 927 [448] 654 [444] 566 [283] 0.12
IGF-1 SDS 57+34 73+2.7 62+22 0.21
PRL (ng/mL) 21.9[27.4] 17.2 [59.5] 10.9 [7.7] 0.47
Hypertension (%) 66.7 40.7 30.4 0.49
Dyslipidemia (%) 333 7.4 0 0.08
Diabetes (%) 0 22.7 10.5 0.33
HbAlc (%) 5.9+0.46 5.7+0.88 5.5+0.74 0.66
DGA/SGA (%) 33/67 73/27 57/43 0.36
MIB-1 index (%) 0.5+0.9 0.8+0.2 0.8+0.3 0.88
SSA test (%change) 51.0+15.8 90.2 +10.4 ** 71.7+£22.7 <0.01 **
BRC test (%change) 25.6+8.8 74.6+212* 56.8+£19.2 0.02 *
n 3 31 27
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* indicates P value < 0.05. ** indicates P value < 0.01.

sive pituitary adenoma (Fig. 2a). He was diagnosed
with gigantism. Presurgical long-acting octreotide
acetate (octreotide LAR) was started; however, appar-
ent tumor shrinkage was not observed (16.3 cm?® to
13.8 cm?). After 3 months administration of octreotide
LAR, transsphenoidal surgery was performed. After
the surgery, his serum GH, nadir GH, and IGF-I levels
were improved but slightly higher than normal range
(0.46—2.4 ng/mL, 1.5 ng/mL, and 307.8-509.2 ng/
mL, respectively) (Fig. 2b). However, seven months
after the surgery, his residual tumor became enlarged
without any symptoms. Then, he underwent the sec-
ond surgery. The second surgery achieved complete
tumor resection and his serum GH and IGF-I levels
became within normal range (0.03 ng/mL and 119-208
ng/mL, respectively) (Fig. 2b). AIP sequence analy-
sis revealed a germline heterozygous nonsense muta-
tion ¢.241C>T (p.Arg81X) in exon 2 with LOH in the
tumor (Fig. 1a, b).
Case 2.

An 18-year-old man presented with tall statue (193.6

cm, +4.0 SD) and acral enlargement. His random GH
level was 23.3 ng/mL and serum IGF-I level was 660
ng/mL (+2.5 SDS). Nadir serum GH level during
the OGTT was 12.2 ng/mL. Pituitary MRI revealed
a 30-mm-sized invasive pituitary adenoma (Fig. 2c).
He was diagnosed as gigantism. Presurgical octreotide
LAR did not reduce tumor size (4.9 cm® to 4.7 cm?).
After 4 months administration of octreotide LAR,
he underwent transsphenoidal surgery; however his
serum GH and IGF-I levels remained higher than nor-
mal range, then he was treated with octreotide LAR.
Although his IGF-I levels had been controlled by 40
mg/month of octreotide LAR for 5 years, his serum
IGF-I levels escaped and elevated higher than normal
range (484.7 ng/mL, +3.3 SDS) (Fig. 2d). Therefore,
cabergoline with octreotide LAR was started as a com-
bination therapy. Thereafter, his serum GH and IGF-I
levels were well-controlled for at least 3 years. AIP
gene analysis revealed a germline nonsense mutation
c.783C>A (p.Tyr261X) in exon 5 with LOH in the
tumor (Fig. 1a, b).
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Fig. 2 MRI findings and clinical courses of patients with A/P mutations

Case 1, (a) and (b); Case 2, (¢) and (d); Case 3, (e) and (f). Shaded areas indicate IGF-I normal range corresponding to
age- and sex-matched Japanese population. TSS, transsphenoidal surgery; SSA, somatostatin analogue; CAB, cabergoline.
(g) Results of acute octreotide test (SSA test) and bromocriptine test (BRC test).
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Case 3.

A 46-year-old woman presented with a visual dis-
turbance. Although her height was within normal limit
(163.3 cm), she had acromegalic face. Her serum
GH and IGF-I levels were elevated (13.2 ng/mL and
927 ng/mL (+9.6 SDS), respectively). Nadir serum
GH level during the OGTT was 7.7 ng/mL. Pituitary
MRI showed a 36 mm-sized invasive pituitary ade-
noma compressing optic chiasm (Fig. 2e). She was
diagnosed with acromegaly. Because she first refused
surgery, she was treated with octreotide LAR and
then cabergoline was added as a combination therapy
(Fig. 2f). Although visual disturbance improved and
serum GH levels decreased after combination therapy,
serum IGF-I levels and the size of the tumor assessed
by MRI (8.1 cm? to 7.3 cm®) did not show any appar-
ent changes. She then underwent transsphenoidal sur-
gery. Most of the tumor was removed and serum GH
(1.2 ng/mL) and IGF-I (302 ng/mL, +3.9 SDS) levels
improved. But serum GH and IGF-I levels remained
higher than the normal range, octreotide LAR was
started. A/P gene analysis revealed a germline non-
sense mutation ¢.783C>A (p.Tyr261X) in exon 5 with
LOH in the tumor (Fig. 1a, b). After 2 years of treat-
ment, finally her serum IGF-I levels decreased to nor-
mal range; however, she eventually stopped visiting
the hospital. After the cessation of the treatment for
1 year, she came to the hospital. Because her serum
IGF-I level was slightly elevated (224 ng/mL, +2.1
SDS), we tried cabergoline monotherapy. Thereafter,
serum GH and IGF-I levels were normalized.

Immunohistochemical analysis in cases with AIP
mutation

Immunohistochemical analysis using primary anti-
body against AIP protein, which recognizes 21-134
amino acids of the protein, revealed a complete loss
of AIP protein expression in all cases with 4/P muta-
tions (Fig. 3).

Interestingly, two patients with A/P mutation
showed response to cabergoline therapy as a com-
bined or monotherapy. Then we analyzed the expres-
sion of D2R in the tumor as well as that of SSTR2 and
5. It has been reported that somatotropinoma with A/P
mutation is not associated with a reduced expression of
SSTR2 and 5 and downstream signaling of SSTR2 is
impaired [15, 16]. In line with this, SSTR2 and 5 were
strongly expressed on cell membrane in all cases (Fig.
3). Intriguingly, D2R was also expressed in all cases,
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supporting the efficacy of the D2 agonist.

Loss of membranous E-cadherin expression is
reportedly correlated with the tumor size and resis-
tance to SSA treatment [17]; however, E-cadherin
expression level in somatotropinoma with A/P muta-
tion has not been reported. Therefore, we analyzed
E-cadherin expression in the tumor tissues. We found
that E-cadherin expression was substantially dimin-
ished in all cases with the 4/P mutations (Fig. 3).

Familial screening

Although these 3 patients with A/P mutation had no
family history of endocrine disorders including pitu-
itary adenoma, familial screening was performed in the
relatives of case 1 and 2. Mutation carriers were found
in both of the families. Father of case 1 had the same
AIP mutation as the proband. However, he had neither
pituitary hormone abnormality nor pituitary tumor. In
case 2, father and sister revealed the same 4/P muta-
tion, but no pituitary hormone abnormality nor pitu-
itary tumor was detected thus far.

Discussion

In the present study, we showed the prevalence of
GNAS, AIP, and GPRI10I gene mutations in sporadic
Japanese patients with somatotropinoma. The preva-
lence of GNAS mutations were comparable with the pre-
vious report of Japanese acromegalic patients [18]. On
the other hand, although it has been reported that A/P
mutations in sporadic Japanese patients with somato-
tropinoma may be extremely rare [19], our cohort study
showed a comparable prevalence of A/P mutations
(4.9%) to that of European patients [19-21]. In addi-
tion, our results suggest that the prevalence of GPRI01
mutation is rare in Japanese patients. These data sug-
gest that the ratio of causal genes in Japanese patients
is comparable with the previous report in Caucasians.

In this study, we detected no p.Glu308Asp muta-
tion in the GPR10! gene. Trivellin et al. reported that
the mutation was detected in 11 of 248 (4.4%) patients
with sporadic acromegaly. Functional study revealed
that the mutant GPR101 exhibit a higher ability of GH
secretion in GH3 cells, suggesting that it plays causal
role in somatotropinoma. However, a population
based exome-sequencing data set, the EXAC Browser
showed that ¢.924G>C (p.Glu308Asp) in GPRI0I
gene is observed in 0.37% of total cohort in 61,500
normal individuals, which is approximately 100 times
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E-cadherin

Fig. 3
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Case 1 Case 2 Case 3 Control

Immunohistochemical analysis in somatotropinomas with the 4/P mutations

AIP was not expressed and SSTR2, SSTRS, and D2R were strongly expressed in somatotropinomas with the 4/P mutations.
E-cadherin expression was obviously decreased in somatotropinomas with the 4/P mutations. The results of control samples
include AIP staining (normal anterior pituitary) and SSTR2, SSTRS, D2R, and E-cadherin staining of AIP mutation-negative
somatotropinoma. SSTR, somatostatin receptor; D2R, dopamine D2 receptor.
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higher than population prevalence of acromegaly (40
cases per million; 0.004%) [22], suggesting that most
individuals who harbor this GPR /(] mutation may not
develop somatotropinomas. Thus, a caution has been
urged in the interpretation of this mutation as a cause
of the disease [23]. These data suggest that the role of
GPR101 mutation in the development of somatotropi-
noma still remains inconclusive.

In this study, 4.9% of somatotropinomas carried A/P
mutations.  Immunohistochemical analysis demon-
strated a loss of AIP protein in the tumor in all 3 cases
(Fig. 3). Case 2 and 3 possess p.Tyr261X mutation,
which result in a truncation in the C-terminal portion of
AIP protein, suggesting a presence of N-terminal epit-
ope. However, immunohistochemical analysis showed
an absence of AIP protein expression in these cases.
These results suggested that this mutation may affect
AIP protein expression, degradation, or intracellular
localization as well as producing the truncated protein.
These results are compatible with the LOH in the tumor.
Generally, somatotropinoma with 47P mutation showed
aggressive phenotype and resistance to SSA therapy [24,
25]. Interestingly, we found that E-cadherin expression
was lost in tumor tissues of all cases with the 4/P muta-
tions, which may explain at least in part, the mechanism
underlying the aggressive phenotype and resistance to
SSA. As the molecular mechanisms underlying SSA
resistance, it has been suggested that AIP protein exerts
anti-proliferative effect via ZAC1 in the downstream of
SSTR2 [15]. Intriguingly, two patients with A/P muta-
tions in this study demonstrated the efficacy of D2 ago-
nist cabergoline, suggesting that the inhibitory signals
downstream of D2R were preserved even when func-
tion of AIP protein was impaired. This is important
because somatotropinoma with 4/P mutations gener-
ally show a large and invasive tumor, indicating that it
is likely that the postoperative medical therapy is neces-
sary and in addition, it generally exhibits resistance to
SSA. Although further investigations with more num-
ber of patients with A/P mutations are necessary, these
data suggest that cabergoline monotherapy or com-
bination therapy with SSA is a potential option when
SSA resistance is observed. Interestingly, Case 2 and
3, in whom cabergoline combined or monotherapy was
effective, did not show a good response to BRC test
(Fig. 2g), indicating that cabergoline therapy should
be taken into consideration, even if a poor response in
BRC test was observed.

We clearly demonstrated that clinical indices of age,

tumor diameter, and nadir GH discriminated A/P from
GNAS and others group. AIP group showed younger
age, larger tumor, and higher nadir GH levels and
GNAS group showed a relatively smaller tumor and
higher GH production corresponding to the tumor size.
These characteristics may be reflected by the role of
AIP and Gsa in cell proliferation and GH production.
In comparison with the AIP and GNAS group, the oth-
ers group showed relatively heterogeneous phenotype
in terms of the hormonal activities and tumor sizes,
suggesting that this group may consist of somatotropi-
noma caused by several different causes.

In the present study, 44.3% of patients revealed
unknown cause. Recently, Valimaki et al. reported the
result of whole-genome sequencing in 12 somatotropi-
nomas [26]. They showed that somatotropinoma had
a low number of somatic genetic alterations and only
recurrent somatic mutations were the GNAS mutations
(p.-Arg201Cys), suggesting that there may be no major
genetic alterations except for the GNAS mutations in
somatotropinomas. Recently, epigenetic modifica-
tions such as DNA methylation or histone acetylation
reportedly play a role in the development of pitu-
itary adenomas [27]. Also, it has been reported that
non-coding RNA, for example, MEG3 functions as a
growth suppressor in pituitary tumor cells, indicating
that non-coding RNA might have a tumorigenic role
[28]. These mechanisms may explain the unknown
pathogenesis of somatotropinomas.

This study has several limitations. First, we per-
formed a sequential analysis of each gene, indicating
that all genes were not analyzed in all patients. However,
there have been no reports that multiple driver muta-
tions were detected in the same patient as far as we have
searched, justifying this strategy. Also gene deletion/
duplication analysis of A/P was performed in a sub-
group of patients. We can not exclude the possibility
that we might miss some patients with deletion in atypi-
cal patients. Second, GNAS and GPRI10! gene analy-
sis were restricted in their hot spots, codon 201/227 and
codon 308, respectively. However, although numer-
ous analysis of GNAS gene were performed in various
tumors, constitutive active form of Gsa was observed
only in codon 201/227 mutations, indicating that it
is sufficient to analyze codon 201/227. Regarding
GPRI10I mutation, p.Ala397Lys change has theoret-
ically been reported to be activating mutation [10].
However, Trivellin et al. has not detected this mutation
in their study. Finally the number of patients was lim-
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ited so that more number of patients may be necessary
to clarify an accurate ratio of causal mutations.

In conclusion, we demonstrated that the preva-
lence of GNAS, AIP, and GPRI0! gene mutations in
Japanese patients with sporadic somatotropinomas was
comparable with the previous studies. A4/P mutation
discriminates clinical phenotypes from GNAS or oth-
ers. Cabergoline therapy may be efficacious in patients
with the 4/P mutations.
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