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Effects of treatment on the morphology of pituitary tumors

Kalman Kovacs
Department of Laboratory Medicine, Division of Pathology, St. Michael’s Hospital, University of

Toronto, Toronto, Ontario, Canada

Earlier surgery and irradiation were the only treatment modalities for patients with pituitary tumors. At
present, drugs can be applied in the management of pituitary tumors which secrete GH, PRL or TSH. No
pharmacotherapy is available for ACTH, FSH, LH, glycoprotein hormone-alpha subunit producing and
non-secreting tumors.

Dopamine agonists in patients with PRL secreting pituitary tumors cause marked tumor shrinkage and
fibrosis in approximately 90% of cases. Long-acting somatostatin analogs, effective in patients with GH and
TSH secreting pituitary tumors, induce mild to moderate shrinkage and fibrosis in approximately 60% of
patients. In patients treated with these drugs elevated blood hormone levels are reduced and the clinical
symptoms improve. Permanent cure is not achieved in the substantial majority of cases. Blood hormone
levels increase the clinical symptoms reappear and the tumors regrow after discontinuation of medical
therapy.

Pegvisomant blocks the GH receptor. In pegvisomant treated acromegalic patients IGF-1 blood levels are
low and the clinical/laboratory alterations improve. However, blood GH levels remain elevated and the
tumors may continue to grow.

Gamma knife surgery damages pituitary tumor cells, improves the clinical and laboratory findings and may
result in cure. Morphologically cell injury, necrosis, vascular impairment and fibrosis are apparent.

Temozolomide exerts an antitumor effect in aggressive pituitary adenomas and carcinomas. It is an
alkylating compound that depletes MGMT, a DNA repair enzyme, methylates DNA. It is rapidly absorbed
after oral administration, easily crosses the blood-brain barrier and is effective in patients with various
neoplasms. Temozolomide improves the clinical conditions, endocrine status and causes tumor shrinkage in
patients with aggressive pituitary tumors. Histologic, immunohistochemical and electron microscopic study
demonstrated marked morphologic differences in an aggressive prolactinoma exposed to temozolomide
compared with the unexposed tumor. Necrosis, hemorrhage, fibrosis, focal inflammatory infiltration,
neuronal transformation and reduction of growth potential were noted. Based on these findings
temozolomide therapy is recommended in patients with aggressive pituitary tumors unresponsive to other
treatment options. Obviously more cases have to be investigated before definitive conclusion can be drawn.

We are convinced that pharmacotherapy in patients with pituitary tumors will be expanded and considerable
progress will be achieved. Novel drugs will be discovered which will target receptors, growth factors,
cytokines, metalloproteinases and angiogenesis. Unprecedented molecular and genetic alterations will be
revealed. New drugs will induce tumor cell injury, suppress tumor growth and hormone secretion. Time will

come when all pituitary tumors can be cured by medical therapy.
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The value of ultrastructural investigation in pituitary pathology: emergence of a
new paradigm

Eva Horvath
Department of Laboratory Medicine, St. Michael’s Hospital, University of Toronto,

Toronto, Ontario, Canada

Investigation of pituitary adenomas by electron microscopy (EM) led to the documentation of individual
features of a multitude of adenoma types. A new field of ultrastructural pathology emerged. A few important
milestones are the subject of this presentation.

1. In the early 1970’s a large percentage of supposedly non-functioning pituitary tumors proved to be
prolactin (PRL)-producing. EM was essential to recognize the specific marker of the human
PRL-cell and its tumors: secretory granule extrusion, exocytosis. It is detectable even if other
characteristics are not obvious (treated or poorly differentiated tumors).

2. Immunohistochemistry enabled the recognition of plurihormonality, but immuno-EM was necessary
to identify monomorphous adenomas, the cell type of which display both somatotroph and lactotroph
differentiation (mammosomatotroph adenoma and the potentially aggressive acidophil stem cell
adenoma). These findings, considered an affront to the reigning one cell-one hormone theory, met
resistance. Nevertheless, owing to the increasing number of observations, plurihormonality soon
became mainstream.

3. EM is credited with the documentation of the only sex-related structural dichotomy in a pituitary
adenoma: the vacuolar transformation of the Golgi apparatus (honeycomb Golgi) in women’s tumors
otherwise indistinguishable from the polar type of gonadotroph cell adenoma. More than 20 years
after its detection the cause and significance of this unique alteration is still enigma.

4. Most importantly, EM had a decisive role in the recognition of three apparently non-functioning
adenoma types that are not related to any of the known five anterior lobe cell-types. Two of these
tumors (silent “corticotroph” adenoma subtype 1 and subtype 2) are ACTH-immunoreactive
POMC-producers and were assumed to derive from the cells of the intermediate lobe. The third
tumor type has variable scanty immunoreactivities and by EM has features of glycoprotein hormone
producing cells. Its parent cell is not known.

Our findings clearly indicate that the old pituitary model, -five anterior lobe cell types, a practically
non-existent, vestigial intermediate lobe- , outlived its usefulness and it has to be replaced by a more realistic
new paradigm. The human adenohypophysis (pars distalis) is a combination of the pars anterior and pars
intermedia. It accommodates eight cell types: the five known anterior lobe types, two classes of pars
intermedia cells giving rise to subtype 1 and 2 silent “corticotroph” adenomas and one unknown, possibly
glycoprotein hormone producing cell type. The implications of the three yet functionally uncharacterized cell
types are impossible to appreciate, but their existence has to be recognized by both pathologists and

clinicians.
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SEARKEF ' HLEN B RS AR B, m BN
HOR L FERRSEHE AR RIWREREL 2, [ LR B i S5 b R AR A 720

SEGNE 35 st tE, AR CTRLEDOFRRIT 2V 2 FANCE — 12 HEE L7y, RS IEOBEEIZ RV, 1EFTI S
1 7 AICEIEIRE EE O RAFPE OB B, PERID D A 4 B LA Th 72, FE. AN TYREE %
2. IfJE 110/70 mmHg, AR 84 bpm - BETH 7223, ILHF 7 FLF U 10pgml, /T KLF VU 1322 ng/ml, BERFIR
FAZRXTY 014 ug/mg/Cr, /W AZFRT7 Y 2 284 ng/mg/Cr & /T FLF U AMABAOEEZFEDT-, CT« MRI TE
W% RERED AR R TISEE 21 X 15X 11 em DAL — CHBE AT OB % 5 B RIER 2380, P'-MIBG ¥ v F T
W —% T 2ERERD T, U EX Y RIS oBaiaE s W L, BIIEIC X 2IEER M 1T S vz, EEO/NE
I EIRE (8 CINECRB DI AT RS 3 2 22 ik & 3R D 7=, TREERRAT R CIIRIB RS IS ©, HE Yeta CRESHIE I
AR - KGR CREREEE A R < . RAE ARG EZ RO, TR L H 0 EIEFIR~OREL Ao, LR v Es
(LR AR & B2l LTz, IR 27 25 I AXEFE Len, BERRDND Z L0 b2 DEBIEREEZ{T/2 o
7o PU-MIBG v > F, By v T, TOMOBEGRAE TH O REEB %25 5 IR 2RO, BRIk CRIBEE 21774
S TN D, te R TR PRI BEEOENNEH L < (FE7 n~ 7 1 VA~ OERBIC LV I TEE L2 s b,
AIEBNIIRFE B OB A TR LB & W S L SRR T O MR 2RO RN 2 &M b4 % bIEE BBl 41T
729, Atk MiBRE ((RPEIESOBUIRE) 2175 MERH 2 0E0. I - IBBRFOIREIEIC DWW I
VETHD,

C-2. SxOYR—THEZESETLIYZAILY v VT EEEO—F

AR R OCRIEL KRR S HERE ERERT L mhas . AR & mEEh
R B OREF M B0 R MToE L e !
FABER T 2 — POUWMHIEL | WREREL 2, BFTERARL . R FER TR ER L 2 — R

[F&F] o )R —~EERE L& -7 black adenoma (2K 57 v o ViEE =2 Lic—Bla®ET 5, EGI] 43 &

Bt [EFF] CRIBEEE [BEERE] 7 Fe—MEEk, 20 mEELE, 41 RiifaeEs, Si5E [BURE] £iE
R DI E A2 %5, M Xp TR A& 5biv, YRR BN =22, EH CT IS CARBEE 2RO, 4
B~ BWEBWTARL, [HKFTR] & 1742 cm, K5 75.2 kg, BMI24.8, [E[H 88 cm, BP140/88 mmHg., ARk 81/
e 7o TIkMEZR L BREATA] WBC 7000/l (Bo. 5.6%). FHéRE, BEkaE, EMERE72 L, TG 211mg/dl, P-Glu 87
mg/dl, Hb Alc 6.1%, 75g OGTT:IGT < N3 iR 2E > ACTH 11 pg/ml, =/LF > —/b 11.2 pg/dl (23 B 10.6 pg/dl), DHEA-S
52 pg/dl (IEH 68-429), JRHiERE= /L —/1 80.0 ug/H, 17-OHCS 9.9 mg/H ., 17-KS 8.1 mg/H <7 F Y A > L HlEk
Bh>1 mg, 8 mg & HIH (O [FIE CT] ZRIBHZ 3X2 cm OIERE, PIEBIIRRIGEEY & B L, ARIBHIZENR [HEE
MRI] 7B CIRIIA S 2 & e 29X 16 mm OMEE [EERRGE] B LITARB I e YV R—~, HRiicr L7 Y =%
NIy v TREGEREE 2T, E D% 6 o A ORRHIZ Yy v > v ZIRMENHBL L | UBEWIRERFHT CHEREST T e Bl il
EHiAT,  [DHEEFTAL] <R > Z2 R PEBIC 3x2 om KOFEHIHRZ, B C—IICHaOiENifk, ZRIERZE %1k
9o <JGEAPT R > B EMBERLR ~/ BRI O lipochrome % 92 Bl F B IS ML O S A 773 adenoma, 61 I IR
DR EZTRD, U U SERIZFHCEMG 2 &4, KEOIn YV R—vHEERLEB2 N5, BHEFALO [B£] 3=
o U R — < I IR E RIS I AR A Z EBAWE ST 5, —J5, HERENE black adenoma &5 Tdh 2 A3 S
TW5, AEGNCFRD 7= black adenoma & /v F V' —)LEEE S = U R —< 2L OREM IS & B R 2 N2 <
WET 5,



C-3. kRIBEBREETERINLTLI VAL DV TEERRICERMETIVFRATOVEEZAHLE
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SemvEE | BIREE - RER L AR I R RE 2, R R R
BEMEFERAR AR AN R | RIUAIRAREL 2, ALK E R AR B2 Wy

JEF 52 mE. BE

TFF - AERIB RIS O R A

BEAIE « S MEE, 2 BRI . JEGEME T A A GERTIRILAZAE) | B, IFEAR A A N0 i (e

FIREE © 2005 FEITIEBEMETANALZMEN AR U HARIC L 0 BBEZE I, WiEOBE D= DI ifT L=
S CT IS CARBIBMABIERE 2R I, FBEARE22o7,

ABRREBUE : Bl 50707 v o v MG ZRD I o T2, REFTRIC T, RPERE T — TIERF#BE <, i
VI VIREEIIHNEB 2B, TV A XY 1 mg AL 6.0 pg/dl T, 8 mg AfEIL 4.4 png/dl & IH A FRO 72
Molz, IEESCTICTC, & 20 mm OLEFIBEE 4RO, PIL7 FATa—A Y 0 F 7 I A THRIBEBICERZRD, 7L
IV AN U TIEEREEZ BN, £, RPT AV RAT B UM (192 pg/B), MAET N RAT 0 R E Sl
(210 pg/ml), JEMEL =R ER TR (7.3pg/ml) TH Y, FHRMET IV FAT B UV EOEIERDTZ, 51T, FIEHIR
TV T ORER, TV RAT a CEAIITATRE LB bz, 2RBERFOASELH D 2 Enn . EZRIBR N
MAT E AT, RIS O EMMRIT R A G DY TERTETH D,

C-4. —EEHDEX - BIRLNLEIBNEILEERMRED—F]

FHWEREAT IR R R BT R v | R
B~ )7 P ERRE RH - NOWNE L R BR[O - AR

[EBI] 44 %, #obE, [BEERE - FIRE] fFridd ~& 2 &L, [BURIRE] EEOLE X V#8152 B, PR S FICITEEmR
EEIMELEVEEEZSZZ, BUE, AT RLF Uy (NA) @IE & BT R D MR R Eh RS AR H sk 018 i
& (Pheo) & ZWr. NEESUIBRHTMGEST, M HIEEIX 7.0X5.5X5.5cm, ElEO—EHICHIMm®H V., SEBEFT R ClI il —7e
B L BEEIE~ 2 WA 2 A 2RO v — MREFEG A TR, 7V AV DR - r7aTs T =0 AYRAEEND Pheo &
e, MEEARIEAAE, A BB INIXERE | Ki-67 labeling index 1~3%, #E[EIESE - sustentacular cell O K T 72 L,
—IBICIREREE S V) | JREREANCEME ORI, AL EIRIEREAL Lo 7205, BRIERIZEE L. 8 fELIS R
WBEH IR, 15 FICFHRRER TR L 2 B L, bi2, M35 CT THEE 2R D . YR ABL, [H 4P R] E 174/103,
FEIRMEIEE A, URAAT ] M4 NA 5.8 ng/ml, SR NA3050ug/H, /L AZ %7 YU (NMN) 7.1mg/H, ¥ CT
JF So S ICHEREZ 3. FIHI~D MIBG 45472 L, Pheo DI & & x| HAEGIRMEAT, [HERATR] 3 4 EONFEE;
IEWFI G Pheo & 2, NEES I FEARRET RS2 0)E] & 3B U722, — BRI RAAmI A 0 . S0 T 2 o 5 00
FEREIEIE - HEREH 0, [ieRaE] —FENA KT URNA18Oug/H., NMN 0.33mg/H) L7243, ZO%MWiE, Mm%
AT b 2N & IEEEARTEIRIC 2 8T 2 s 238D 7, @R~ MIBG #4#72 <. FDG-PET O%fH V., [E%£] Pheo
O BEMERNIRTZREE T, EmEEBICL VEEEZBE SN 6L 2V, Z ORI CIIyIRl iR BREMEE, #lE & 2
[B] B o> 4 HHATE O 93 B2 AOAETE & O Z i L 72V,



1. Culture system for studying thyroid biology

Shuji Toda', Eisuke Koike?, Kazuyoshi Uchihashi',
Nobuhisa Yonemitsu®, Hajime Sugihara®

'Department of Pathology & Biodefense, Faculty of Medicine, Saga
University, *Koike Hospital, *Department of Pathology, Sasebo Chuo
Hospital, and “Department of Pathology, International University of
Health & Welfare

Emiko Sonoda',

The thyroid is composed of many ball-like structures called thyroid
follicles, which are supported by the interfollicular extracellular matrix
(ECM) and a dense network of fenestrated capillaries. The follicles
consist of many thyrocytes and a few parafollicular cells (C cells). In this
microenvironment, the component thyrocytes are highly integrated in
their specific structural and functional polarization. In conventional
monolayer and floating culture systems, thyrocytes are unable to
organize themselves into the follicles with normal cellular polarity. By
contrast, in a three-dimensional collagen gel culture, thyrocytes easily
form stable follicle structures with normal polarity. cDNA microarray
analysis showed the differential expression of genes more than 13
between monolayer and three dimensional cultures of thyrocytes,
suggesting that gene expression of thyrocytes is critically regulated in
response to two and three-dimensional microenvironments. However,
these culture systems cannot reconstruct follicle structures that consist of
both thyrocytes and C cells. To overcome this issue, we developed a new
organotypic culture system of thyroid tissue fragments, which contain the
two cell types, using a three-dimensional collagen gel culture with
air-liquid interface (ALI). Our thyroid tissue-organotypic culture system
retains three-dimensional follicle structures with both thyrocytes and C
cells for a long term. In relation to our method, we propose a new
approach to the cell type-specific culture systems on the basis of in vivo
microenvironments of various cell types. This approach establishes the
following classification of culture systems: 1) liquid-rich monolayer
culture, 2) two-dimensional ALI culture and 3) three-dimensional ALI
culture. Here we describe culture systems above to study thyroid biology.

2. BRIREIZH TS B-Raf EEEBROELIZET S5

TR, FRES . G REL, ARG, LR . e 5k
T B
ALK RS LR AIFEE AR ik A

BRAF (7q24) 13tV /A VA= FF—¥Ea—FL, oW
(G- EHITA s - M TRRD Z DML NT WS, BRAF B 5
ﬁ%ﬁ%ﬂ@ﬁ@%i CEERFEEHY LEZ LN TWDA,
IR AR A 1 5BRMEE@%ﬁ®ﬁﬁLOmeﬁ&AE
b#of%&“ﬁb A [ElF & 1 FE 4 O FUR BRI ZEIZ D C B-Raf
B HAORBUE LR EHR LSRR AT BRAFER L O
BEIZOW T HRFIEIT o 72, BT B-Raf RN U 7 o —F L FifkE H
W TS AR LT CIRIE & ORI & ONBIE AER A C B-Raf HH

OFRBULRFTINOBRETH Y | NUIEIEZTE T 5 7RO T8
b B O M E TRt & 72 DM A A BT, xHRAYIZ B-Raf
BHOOE AR IRE, Ehays, FLE cElgsishni,
A=V VEENT 7 4 Y B L7 DNA % = PCR
HA VL7 hr—7 U AT K DT TIX BRAFV600E 25 B 5357
FED 42% (1331 JEH]) . Kb D 33% (5/15 GER]) IZFBH B,
TE R | R B OFENE SS9 48 Tl BRAF 28 RAITFR O HL7e i
o7z, HRRBERC 31T 5 B-Raf EA D E AMIEEL & BRAF s

FARIC i%%#ﬁ%@ﬁi@< Z O Z LT HUIR IR A A
ﬁ%%thIX5/7u/h& Lo ThmR sz, FIRIE
I35 2 77 VR R0 e 5 IR - G HROIR s B N & N S
& . BRAF 22 B[atEORAINR O 72 59, BRAF 78 B ol
2BV TH MAPK U LD TLHED HERE S HL72,

FEMEIG M HUR AR 010 2 SR ey 7 By 47 B-Raf & 1 O R
T HORIRIE N OSBRI AR 2 SO U, FUIRIRIESH I 55 1) 2 B 4E
A L < 1325 RM B-Raf B [ O WE AMRBUL L 7 F 5 B
DEIGTFEERLSESERV L RZR/E T F L EHFALT
MAPK ¥ 7 IGEEHIEI L T\ D EE X BT,

3. HRIRESTO 53BP1 7+ —HAMBOEZ BIRRELE
BLEGRFAREN

REBEAH ', PRIERE . Serik Meirmanov?,

PHOERES, (LB, BIR—Rg 2

Emﬁﬁgﬁﬁ"%&ﬁ;ﬂ_lﬂﬁeaﬁf AAHFZERL - JRHFREL | (A - R 2,

A« ARG . (A - BOrRRAES 4. ENDRBER R I ER v 7 —

JEE

FRIIRESE || $aARTE ] 4,

[E/] DNA 5)5% (DNA damage response: DDR) 5 & [ 358 {5
FARZEM (genomic instability: GIN) & #&#E LS AAKIZ D723 5,
DDR %y P53-binding protein 1(53BP1)i%, DNA —E&HUIMrEIE%E
N7 =B AFE)V KT D Z &5, 53BPI-F iE GIN O
R L 722, Alal, HARIRELEE CO GIN OEZE M 572

12, HURARHLRE C o S3BPI-F Ik % lihat L7e, [J7ik] kA
BRAE (FA) 10 5, 8 (FC) 6 #il, w8 (PC) 15 6, Kok
j (AC) 7 %1% FV 53BP1 & U U fR{k ATM (pATM) D8 e geth %
AT L7z, 53BP1-F OMER IR & U TG #RBE (IR) ~ 7 A KNG
ZAWE, [FE5] EHENIC 53BP1-F ORKITERD -7, FA

TIL 80%IZEE 2 0 2 % T, @43 {bE Tlit FC.PC % % 83.3%.66.7%

WK% Y 3 {ELL LD 53BPI-F 2388 7-, AC BB DOMIN
ﬁmnF%&aﬂ%% Z R T2, FA 0@ 50 L#E T 53BP1-F i1,
2Gy MRS} 2 R 2 I KB CTHIZE &5 53BPI-F L JEELL . pATM &
i%ﬁbto~T\A0f@$mn@ﬂ%ﬁu\nw%%wzﬁ%

WK CHIEE SN D S3BP1 OBIEMESE EHHEL L, pATM & L%
B U Zpmotz, [BREMEE] 53BP1 EHAEIT F R IR Lak T
A5, FA @MU T, IR FRM L REET, BEHLTo
THH ) DDR {EMEALAVRIE S5, AC TlE, @ik IR 5505 &
AL L, DDR & ITTHENS RIS SN D, RIS (LEAR T, GIN
AR ZE D B 2 S 40, BRI K 0 JTHE L, RS ERe AC Tl
JLHE LT\ B L HEZR S N5, 53BP1 S0 seEdetald, AR IRIESE
@ GIN LUV OHETE D F 732 59, FC % & TelBrEIEgE o8 B2 A H
LlEbhs,

4. ERERFELEEREICH TS FISH iZ & ALz RET/IPTC D&Y

HRE S | AT — 2, AR L BRI ' IR ' LR
RS L e DHH%EI‘

B R B 22 TR A IAEE - ARREREGRIE || By KR
FEBRERRE 2 — - R Mﬂz

RET & I3 E @R Frn L v LS 2 —%a— KL, EBIO%Q%
R ERE(10q11.2)t u%TéﬁﬁLh%fbéomﬁMﬁﬁﬁ
WL RET BB T OB RIS L Tn5 kﬁﬁ%ﬂf
W%, RET BIRTOFHERICZ TR~ BRI HE STV DA,
m% AR D EREO WAL X 0 4 U5 RET/PTC1 3 X OYRET/PTC3
Kz s,
Wﬂ#kﬁ&]ﬁﬁ:ﬁﬂﬂ%%ﬁﬁ12%¢$%@4&m1«¥w556
monﬂ%@r&ikmUL@%r% CHOEMRLOTHY

FL 2RI A LRI 2 R e T2 BHE B OAITE CTH o 72,
Eﬁmﬁﬁgﬁghtﬁ%mwﬁﬁmkf MTLm% NS i )
B F %) DNA 7' —~Z% B\ 7= FISH ¥EIC & 0 [EBENIZE T D RET

o R A & 72 LB oA S L OWES 2RI 50 5 E|
GEHE L, FISH 21T 5 A, [ UIEAR T thyroid
transcription factor-1(TTF-1)$a)& #b YA %17 > 7o, E 7o, Fl—IEE
DRTT 4Ty 7 b RNA ZHliH L, RET/PTCL, RET/PTC3
WX DR 7T A ~—% F\C RT-PCR % MifT L 7=,

[FER] d et E Y CIIAREE 2 % b oM ORZIZ TTF-1 BN OVE
ANECEMER R Uiz, FISH X, 12 Bl 9 il RET Bis1H
Rk Z R B V7T AR EU(T5%). EOWTIUZEWTY
B 7N L BICEEY 7T LR b OMBANRELTEY .,
Eb b TTF-1 Btk CTholo, BE T 7% b ofilaoE&ix
1.8-19.6%( ¥ 7.2%) T -7z, RT-PCR {£ET RET/PTC BG4I 4
% & & RET/PTCI BPE T, FISH I TRE S 7 F AR SH-E
T o7,

[E & D] HUARBRFLEE
1F7e < ERHICAE L TWAER TH 5 AlH

BT RET 151 S Ml 2k ©
F%/Jlrﬂﬂéihto



5. mABHMME. sEMRRUREREMREE T 2 SHEE
MR B O RYEEE

FEES L BRI ' NBBEA 7 ORI,
FHEEZ!

VERIRT: - BEAED - TR TRl - IR B B | /R
B 2, fE iR dme L ERRE SR R AR - R

ZIE W

HEREERIL. =RV —IFRE T T 4 R A S A v B
BT DN WIREE TH 200, TFE, MEERTMIL O s & L
T ENT, LaL, SHEREMEMLRR & 5 MR INA#AER O A0 a Bh e
ERRNTT B 720 ORMIESRIBIIMNL STV, AElL Faik,
AAIBIG MG, RIIENTHING, RZE R ZE D & R 2 MR O
FEMERE ML L= CRET 5, [FE] BiAERT » FoE T
ARG A /Y] (1% 05 mm) L, a7 —7 U2 LNIcaie, 4
HE 3 KB EIT -T2, IEIHER ORI E L & Mk b &
TBIA T, M A 48 B ¥ U > (BrdU) OFERE Cfighr L=,
MR 2 A VA VRIS K DT T A RR I F o, LTF
PPARy @ Real time PCR |2 THiaT L7z, IZERERAIIIZ, CD105,
CD44, c-kit OEEFARLZE T L=, USR] BRI N
REAAEIFHE O AELFHRIT 90% LA ETH Y . sANENGMAE, Al
M ORZIZ BrdU NS A S, BhfeE2 A LTz, £ A
U RS SO AR A R R B B AR T D R BN TUHE LT, AR
HEAE i3 B/ NS AT (oil red O Ye@aliitt) & JAPICH T %
BN A RN PRE AT 2 47 L 22V S WL LT, 2 O#58E
JEAMBL O FIZ, CD105, CD44, c-kit 23tk T 2 BRI O
MRS A R TR ETE Lie, [F6am] MRIARRRR A o 3 kot =27 — 47
VBRI, IEMAR O BT FTRETH 0 . IR
RARIAE . RIAR T <o 3 R e AR S5 O MR B RE % MR AT 9~ 5 7200
DERRERIETH D,

6. BARRKIRERLERICE T IRITRRZEREDHH

S IERE ' Viadimir Saenko®, FAILIEESE *. REBAR 3. SHARRETE] 4,
I g—2, BIR—Bp 3

R KFE ARG E R ARGHIIER - FWRESER ' [A) - R 2,
A - BUHFER S, (A - i ¢

[E#) JEReEE i H R IR LA O R B R O BN AN 5T
W5, TSR OBENH D LTI, I RRIRENR R
TSR RN M2 3 2 L1270 D, ABFZEIE. HIRIRA
e~ BRI BT 69 D B M % R E T 5 72 O O IRV A
TH D, [J71E] BURSR TR % L < DNA ZEHEIW &
FiL L. AL, RS EITE L, HEBEE & o 7 DNA HBIBRE
ZFHES %, DNA BEISE ST P53-binding protein 1(53BP1)i%, 1k
SRR R DNA B SUINTETI RSSO LN T +— D A% T8
52 L6, 53BPL 7 4 —# A|Z DNA Z S EIWT  Hlfa-AY
FEEEL 705, KR E L THMBHICHEH &7 Basedow J HUIRJIRAR
Mz 7o, iR 2 Peif 2. IIEEI DMEM : F12 (1:2 v/v)
RERUH T 24 WERIEEAR Lo, HHEERE RIS L 1 ReZIC X MR
5Gy ZAMEH L. 0, 0.5, 1, 2, 4, 8, 16, 24 FFfEGEZICAL
<~ U UVEE Lz, &2 X0 ERIL 728 R icds WV CHIBSE D FR S &
L C® TUNEL i & DNA Z—E#HUIBroEREE & LT o 53BP1 &tk
P e ta 34T L, TUNEL BEMIE & S3BP1 7 4 — B AT A DRk
WIEEL & R MEAT L7, [55R] TUNEL FHtEMIRaE03 o 1
MRETH% 0.5 FERT L D B, 1, 2. 4 Rl CITAERETHEO T, 8.
16, 24 FEfCITEM L7z, —J7. 53BP1 7 4+ —H A% 8 KEff#% 0>
LHB L, 16 B TE—27 L7e 0| 24 BRI XSSO T
F— N AR AR LT, [BE2E#EFE] Ex-vivo TO HUIRARAGE
SO BEHRBEIC L0 | I8 ERZIZ TUNEL B HE L, =
AU L 7= IR #8 © 53BP1 7 4 — 4 AR AR 1=, FIBRRY
FRFTEEPE Cldd 223, FURIRIEM R O BB ME AV RIE S
Do

7. FRRFEHAERD 35

BN E GHERA— N A W RILERS, AT
R = "2 gEafl!| Rz
OHERIARE | RZEIERT 7, BES RSEE °

[IZTCHIZ] FNZRHIRIEIEANEE 3 BRER L7 CHlET 5,

[EB 1] 58 stcth, 20 FaiT L 0 SEEE AL L72d, BYEOZ
MGl LTz, R 6 FEICSHI OIERMEM 2780, YBi 2,
SR 5 | AIIRRS C RURERLIS N 0 BEMEREIE 23 e oL, FRAR A4 +
SEER Y EERIEITRIT T, Smooth muscle-actin Yo 514 TSV PO IE
DLW Tholo, i3 F T, LHMLBL T L,

[FEGT 2] 81 mktcth, AEAE CUBEMBEH . SHH O IE A 7 % 38
D LRI RIS & 51T Uiz, 55 RITRIBIE D EEVTHAL 11 4F
12 ARBOIBRINGGTT, BRI, FEHREOZ Ch o7z,
AL 12 4R 1 A HURIRMERREIT T2, ROBRAF ThH o723, PRk
1345 4 A D o " Eifisfs 2 RO M IR E T, [F4FE 8 H WPk A
DHB L, BRERNCIEEGREONTIEIT, OBIEEE Lo 35 E &
HEHEEZHRE L, L LT,

[FEBI 3] 59 mkcth, BEFEMRIC 57 e+ = i i RS C Rl
K OMEFAFREMAT LTV 5, 40 mEle L 0 FRIRIES 2 Hf S T
Wz AS, EETCRME L W SIVEEBILZE LT, SERE 194 T A
L VEHMOMERAZD, Yhisi, RN GIMIEZIT. Itk
B b U < IIMlgEs O MG S By, HURIR A A 5T L
72, Smooth muscle-actin, desmin Yetap54:, S100, cytokeratin, CD34
Juta T, BB IE & 2 S 7o, BITEMEE TRkl
WHTh D,

[FEo] EF 1, 2 IZFNRFORE IR TRE e < FUR IR F
WAHPRE, SEG 3 TR R R & B 2 i, T
DFERNE S| MRS CHiEfh A & 2l A 2 5 2 L IXREET,
TETZWTIMN % OREEZ W CTh o 7o, BIRETR. I8 ERMRET R 2
L., HTOXMNEBLL MR THRET 5,

8. HEORRIRELBLEZ oN=—H
AN RHREMLR L A T BRATHER |
NSRS . RREEOL

JEJFRA-FBE P RETRL | TR S R 2

KA ',

JEFIE 41 O 2ett, 20 s S FIRIRIER & 0 23 sEIF IS HLFERE
C R R AR 2> S RE RSB Rl 2 1T\ follicular adenoma +
adenomatous goiter DZWI7Z > 72, 1993 T E 7= FURIRDIER B v
YA R AR, MERZEFIROM R, [ U< adenomatous goiter
LSz, 1996 4F 6 A HEER FUIRIR SR o RE A 17 2 11 oh
B YR~ &z, FIRIRRAVE AT IER, fith A2
a7 Y B, BUTPO BUk XGRS 57, 7 —F v S ARIC
£ 5 TSH Mk & BAdh U 1 AFZICIXMmZE & b B & 0722/ ME )
R, Db EMIICERE LT,

EABICHEREZ B L 2004 4 1 A YBis Rt 2572, 3cm KOZE
%327, MK TR ST 2004 4E 8 H HLEE S BIFR D
L ZLy (invasive ductal ca. solid-tubular ca.) T, Wik (+) @
T ORIAFIMZIT, DB b FiEE i LT,

2007 4E 1 AL 1 » ARG OB FZ iR & L THRH SR 2%
Do AEERRRBRE S 2 H AL, =3 —IZTHEIZK 4 X Sem KO
FENVENEE 2580 7272, FRIR RS T S, HIEDFE
N BRI Az L, JRERPTR I N e e s A4 2 Btk
DIV TSI FR D Biv, TEEHLAHITHESEIZ > T,
GG TIEY A v m 7 U UM, TTF-1 B, CEA Bk
TH D, 2004 FOHE & MBEARLL THNDHZ L LD, HEmD
FARIRA~ DI & B 2 DTz, M HR IS LR AR A1 1L
N b DT, FRILIE O FIRBERIZE N S 13586 O #® s L
H BT, SR D E O Lz,



9. REUBFRIREETEEZE LE-BIFRRED 2 F

PR HFTFEA L KB PEB A & A
FLFEESC?
FEDOMRGERE ' RO MR BE v 4 —?
FREBT 1157 s B, 1997 4 10 HIZE Ca e & fRf S 4, B
Al R AR AR TUMESE & 327 S 4U7=(PTH 91.7 pg/ml, Ca 5.7 mg/dl),
CT - US IZCTHURIRABE A TEHET 2 IR 03 FL & v, B IR s 73 5
bz, HURIRAZE - 45 LT EIFRERBIBRIT 23 61T S iz,
aﬁifimiﬁ?a@lﬁﬁ%% —F LT 3.0X2.0X 1.3cm KOFE R %
PO, AR IR O FREE & £ %Jﬁ: \ZHIAE T D IS
r P%M*tE)%u\ﬂaﬁ:%ﬁa%ﬂ;ﬁrfmﬂmx IZHEBE LT,
By BBt S i, PSS~ O R ECHIRMZ 3, A8 PR
75>ﬁbnto FORIRA~OREIT R S Nne o7z, A ERIFIRERC
ERERD IR Mo T, 4 HEHD 2001 4 9 FIZHE Y > FHi~D
ﬁﬂ%m L5, [ER 2158 m B, 2003 45 L 0 BERFEMER B A
@L:ﬁbﬁn{ﬁzé*ﬁb‘%ﬂéﬂfh‘to 2005 FEHH L Y PTH O L%
O (PTH>1000 pg/ml, Ca 12.1mg/dl), 2006 4= 12 A &Il F IR ARG R
DIMEAT S ATz, JHERCIEA RRITHFRIRIZ —E L T 23X 1.8X 1.5cm
k@ﬁﬁb\ﬂﬂ%&éﬁ&)to FRR A AR O B BE & £E Ay TR
i%%@“éﬂ@%’( MRS & Wb B &“@H@ﬁiéﬁﬁ“éﬂifﬂlﬂ’?ﬁ)
IR L T\, B ARG AL S, BIRZEES A b7z,
ﬂﬁﬂ% TRRE R R ST, @k iﬂmﬁﬁ LTI RN, [B
YRR (IR 72 JR T SRR FUIR IS RE TUEIE B 0 1~
SUBIREE A 50 D LR XN T WD, BRI 12 5 O IRIE L v
bREL, RAOMEARENREN S, AGET, MELZHELTH
DT ENZ, FARREINCITRE S B OWERE . B R EE AN B
LNDORFEE SN TND, K 2 W‘BL%@H'MEJZ DHREL
TEIEE C. MRS b 2 ME . BB IS 230072 2 &
D, BRI &2l Lz, DLk, %ﬁ/l\teﬂﬂ&%zf:@fvi&%
T 5,

10. TE{K GH EAEHMAZD multipotentiality (2D LT D&
L A A
KIRER v & — R

FHER GH EEAMARIZIE, RaED b o LM RIET 52 & &

RERT 228, BBRIERTH, 6 FIIHWT, 2D X5 2 RiEDH 29
SRR EZRD ., 2 b DEFNCHIT S GH flan%sy

BRICOWTRRET LT,

<K > BB T IEART 1211 617 ¢, GH FEA IR 185 61 (15%)
ThHV., Z0O 185 HlEKE Lz, T X TOIEF O FIRFEARIT I\
L. &ffiik (ACTH, GH, PRL, TSH-53, FSH-8, LH-3, «-SU,
keratin, GFAP, vimentin, Ki-67) % T, kb5t (ABC
) B1To7-, 12, EONC L > TITEBENRELZ . HFEWT:
T (HUMERA 7%) (2 & % clonality Df##T &17 - 7=,
<HEFR>GH FEAEMBZ ER L T 5 MIEG LIS O Bk & FF O I
/M“fbfj“{ﬂ 1) ACTH FEAEMIE~b L7 Bbhs
R (2 61 . ) ganglion cell ~& /3% Lz & Bbh % itk
QD). 3) AL BEMEEEZRSR L6 (16D, 4) dkiE
WERR LB (1 F), © 458 af&mm wa‘ﬂ@ﬂﬂf%%

17D JRIEAAL A metaplastic process (2 &V, Rk D& 5 MR 45
fkLi=zbo B2 b,
<HEwE>GH FEANMIE A T T 2 I B IRI21E, 2R & i 2 7

MIANIFIET 258030 0 . T OMIEN S A 72 le%ﬁﬁﬁ%bt
?’sﬁiﬂ@ﬁiﬁﬂ%ﬁ}iéﬂ” bOLEZLND,

1. GHEXIREDBEFHENWOREEE & fRE

EEPIE - mEEE L EEEN L SiEm T,
IWEIE =4 FAR B0, s

ﬁﬁ'\jﬁ%l:”% B - NOTNEL | TR RIEERES 2 BUTRER
SRR IERR AR RN 2, @FﬁfﬁmFﬁﬁﬂuTﬁﬁiﬂﬂ‘\ AAR
ER KRS

TPEARRR *

(EE’J) el EIIE CILARElZe GH s iieo FRT, Rk
. IRERFEEIC L D Ad T, QOL DK TEH7257, 20 GH

15% ST ZE DO—FEDNBAAKIEIEA VS T A F ¥ T 0 v B —
T SN B T2, FAHIES W T & 5 R O Fi 07555—75\%
ZHLAIVTELR, BEHEREA L@ TRy, 2 SErahiEiEic
GH FEAENRIE D B 3855 % fRbr L& OFFEZFER L, Mg 2 k@ﬁ
W DENE S T2 b TIRE AR R A BEt L7, OF1E) 24 Bl
GH PEAE FRMARNIEZ i t4 5 RERILINIC 2 6 FhRbfd s c@lsE L. A
%"E‘ T L high KT X 2 B0 © Ok e & gk L, & IRIE

B DA Yt &2 7-, fibrous body, gsp ZHEOAF M,
BLOERT —% EOFEIZOW I ch D (hik). (FE
B) 24 B 11 FIZBRSWERD T, BRESWDIR)-72 13 #]
4 §C high K TOERI WA H o7, GH DAY I D5 &
GH & PRL DAY 2 61T HBEDMICET R o7, 5y
WAERL DR & SIZHE Z & OZEIIR D e o T, %E*\L/ﬂtﬂj@ﬁéff'ﬁj
BT H 2T < BRLNOE full fusion ThHhoTo, (B4
GH W F] 53 WO —H A H B FERL 0T £ D 2 & 248 CHEBGEN
L7z, GH MBI AR O R & Sr il B iE CTHOm DR & FFo &
# Z BHiv, LLRTIH7= pure prolactinoma & B 52N H 7 > Tz,
HEW% 7 5 GH JRIEOEIGIL 41. 7% Th o172, GH FEAENRE
IZERIR A MEE D 572 5 densly granulated adenoma & sparsely
granulated adenoma N ZNENKN-HE o 5, £ ROHER
¥)—72 gsp ZERBGHEB R -HTH D, GH O k= =
LIREL E DS (fibrous body D7 #E TREAN) U5 A., E.ff“@kf%g
W 50089 Rt Tch o, IRETHET 5,

12. BEERERRTIVEVELESZOBRKEE > VITHREFRROD
R

)\‘Mﬁf& IWHIE=", WERE " EP RS mBo %2
’r/r? . PrNEETR 2 TR, KRR, (eEraEm Y

@FFJ{“BEW Wk v B — F'élﬂu?ﬁfif%ﬂl JE D PYIRBEN Sy W
/57 WA 2, FE@FHTI%WE*IS N Tﬁ%)\%)\%ﬁ%/\/l&(/\‘/{ﬂ‘
%41/zﬂﬂ% NN

B AFEIORER AR VE L PEAE RS SRR C, 4B TE 20 F
PUF OFAhes FEGIE 7 51 (Jesi ERIE T4 464 I D 1.5%) OHT
b5, BBHIITORRG, TR AT LD THET 5,

*5) 7 (B3 B otk 4 B, SEEEE 19.0 F) ARG E L,
FER) BT Es TR )\f"C&)of’ DL L O B R
BITEABI T o 7o, B 2 BICTITMEERIR T35 0 |
e 3 B CIXARRE N D -T2, ﬁmﬁéﬂﬁ I 1 FlOHRTH->
e, oOBITHA VR ARGIMEER O Tz, IS X1% 6 i
7% macroadenoma T& ¥ | 3 Il TIXIEEE O B AERIT X 2 R E
WO TH o7, ELAHNZEEAK L TWAHIRZro T,
Z O T R EE e B8 % < . T O BT R TR
(nadir GH< 1 ng/ml, IGF-1 1IEFAL)13 G LI DX 4 51D A (57. 1%)
Tholo, MO MREYLA TIX GH/PRL BRGNS 4 Fil &Kk b
%< . Z O GH BIMEEHER] 2 41, GH/PRL/TSH Bt 1 #1CH
72, MIb-1 index 1% 1%R(i1% & i@ H ORRIES] & FFRE CTH - 7203,
—FlDFH 3.5%& FroTo, FI-EEAFT R TIX sparsely granulated
adenoma 327> 7273, aggressive 7l RGE AL & S b
subtype 3 adenoma D% 23 54173 2 fild> - 7=,

fhag) DEEITORMTIEH 223, BHERBIERE FVE PEAE
%1% macroadenoma T Y N OREMEEE CH D Z EnE <. TifF
TEEAELICS W ERR SR, FEEFTR Cik GH/PRL [tk
Bil23% < . £7=Mib-1 index SILilH OBAEF] & KFE/RND, 720>
IZ1% Mib-1 index 23 < | BB T subtype 3 adenoma D§ % 272
SEBIS &Y | itk OB R IEWE R A 3 T D BT BN EET R O FE
M7 N EETH D & b,



13. GHEL TEKIRIEIZH (T 5 octreotide [Z &k 5 GH DIE T2
I %S EEMHM : Ki-67 staining index. gsp mutation, SSTR
immunohistochemistry

Wiy g hBEE L BB SFIET . KRR
Beftgs ORRRAE Y BIFES Y SEA B [EIER S,
Wi — A S, A B FEHES || HRAE | |fi—
BEE— ' BRRND o R ke

MRS FTRE ERE o F — AR | BRI S A
WML *, BIBRE R i AR D R B W ° B ARE R
REFMPFRRIMEL 4, R DI AR v & — Ry’

F 7 N U AT RITIEEPED S B E B E OEY L L L CTHA
SNDNZEDOMFUTIEBNZ L > TR D, FrCERBIERARO A
7 ML AF REFREOEMFEL L TEET HERICEOMEE
SONPLDTRT LI EEZHNE LT, 7 AT RAMRER
BT 5 GH DR TRIZEAEGT HHERFICOWTHIT 21T o7, %f
$43 GH EEA FTRERIE S6 flTH Y, A7 N LA T FAMRBRD
Taws ) IFUOARMRBICKIT S GH DK FE, GHRH AffR
BRIZIT D GH O 55 HE5ITEE (Ki-67 staining index) , gsp mutation
DFM, Vv b AYF U BEROFBERIC O TR E21T o 72,
ZTOFER, BEFHAE (Ki-67 staining index) 1, A7 F LA F Rick
% GH OIRTREYHEOBRTH S, DF v HIHREOD &\ IE
WFEFRICAZ FLAF RT GH BEFLIZKWZ EBNH L E
Tpole, WEMBLT: TOMPTIEY v M AX F 25D Ml
BEIZERD B D MRIEIL, Ml E IS ge etk 2 m T IRIEIC R L, AE
WZAZ hLAF RT GH MET LT W Envmpmahie, 72,
HEAEERLZIRD o 72 gsp mutation % A7 5 JRIEIE £ GH 2MK
TLRFTWEHABS RSNz, 2D DORFIZONTEE R %
fTolfR, A7 FLAF RIZLD GH O TF~DO5IE, vV~
M AR F R EPMIARICEED B d & BFEREMEWZ &
gsp mutation 352 &, DIETH -, £/, TNHDORTFOM
WAHBEZMBERZES ZENTE, A7 FLATF RIZLD GH @
KFE2TRTHMEARELES Z LR T,

14. £ FOEEEER. BERNOWES. EREHEBEEICE TS
Regl a EHDHE

FAMIL, AP =k, M0 AR, AR i

B KRB R LT IER B A B iR 759 7

WERE HAY  Reg BT, 7 v MNOFAERET 7~y X B
2 cDNA 74 77U —bru—=vr Sk, TO8GTEY
TH5H Reg HAIX, B FTiE Regl, M, VO 3 FEMSHER S
TWo, ZOHFT, Reg Il BAIZET D Reg I amEDFHBLUL, T
v NTIEMEOREMIL & A B MIICHEL L, EFDOT 7
VABMRIZIFFEB LN E SR TWS, LML, b FOIEFRE
FHkd X OMENERS T Reg | ol A DORBUZ SV TEHITHFT S
LTV, £ 2 THoxid, EFEHRT JOBN s WIEE .,
MR EAIIRRE I Z 31 D Reg I 0B HOFEBUZ DWW TR LT,

M Tk - SVEHBIBR D FEN S35 20 . FRERR 5 A 2
iz T, Regl i, WM~ —F—, F/LEL, REMIE
~ A — DGR A AR LTz,
FES AP O R X OB MERER O FEHARIZ BT, Regla
RAFREMG), 77 r 2 BRI, BEE BRI T
B ol ENSWIEE 20 #1%A > 2 ) TR 6, YV~ b A
AFUHIRER 2 (AR VBB, Sy Uk
CFUAIREMA 2 f® (1 E), PP AR 2 8 (1), A/E M
fad s | (0 i), AT R ETH o723, 2615 Reg a
EHCOTh o7, PFERFEMIZE 2 81X Reg o BHH) TH o 72,

fEam : Reg lafEHIX. 7 v MCIEHEA B MICHE TS L Sh
7eh. B NTIEIER - BEERICKIT 5T v 2 Bl
K OWERN S WIEBSIXFB Uo7, —F, Regla®EHAITE b
DIEF MEMI R X OBREMIE CER L, Zhbofiaof
Mip~—D1—LtEZz oz,

15. B B MBI/ NIA— L SARIME IS5 T 51X F Y
BERROS FRE

I PR RNTEEE L KINEATR 5. R e !
IR R AR ERL | A L RO e B

PR A IC LB 7 RING Bl B30 5 Lk R% SR (E3) | Neuralized
135E3k XV Northern blot fi##T 72 & T THRINRA LD Z &N
HH TV, LA L Neuralized O T OREMA FEIR /340 3 & O
RITRHATH -,

4[al, % 1% Neuralized 23K B HIKZIZJSTE L p24 & E'H family
a2 X F oA L/AMAE— L DRBEEICER LTS 2 L
BREDA LAY M OIREBTRERBENRAOND Z L2 RET
%,

Neuralized |Z%f 9 % FFEHUK 2 (ERL UL T 0 5346 & s )E il
FEFHNHRFT LT & Z A B AIE /MR — =L P8 T Neuralized
DJPELFBLN AR SN T, 1 ZIZAEFERZ2IRRE T B iz 30 /%
—t FETBICI BN A S L2 OISR LT R MBS IR T
RIOEE B Mifd, AFEREER COFA, WIFRMEORER B AlE CIlE%
BNRETFTLTWE, Zhickt LT, 41 A ) ) —~< Ml TiX
Neuralized [T EZFEL L TV 7o, i B HliME T D Neuralized OHRE
ZARFTT D721 yeast two hybrid ICE VW RV VU —=v 27 L7c & 2
% Neuralized (X/NAR- =0 IR EHGEZ 3250 7o B 2 1375
p24 BAE family /3 7 L FEBT D Z ERBHLMNI 5T, I BT in
vitro TH4o3 1% Bl L7z & 2 A Neuralized 1% p24 & H'E family
NFEIEXTF AT HZERBH LN ST,

p24 2 A'H family 4513/ Mafk- =0 DRI 42 350 T, COPIL,
COPII /NaJE R DFE I 53 F DIBHPUTE S L TH Y Neuralized
VB B HEAE T oI B 5 L TV B FIREME DS RIB ST,

16. BFENSBIES & BMREZF > von Hippel-Lindau 7%
oAk 1]
WEEET' & —E
FOBEAE T !
ARSI ER R PR KB U e ) 77— 3 VR

EHNIF | PR, R

50 1. Zct, von Hippel-Lindau %% (LAf% VHL 9 & 5297) DZIERRE
IV | 1985 BT THEIEAE R MEIZ kT LR IR &2 52107,
T D% B 2 S 0 bR E 22T 5 2 L HGE
LTz,

[ ABERE O R] MiEMRE : WBC 13100/ul, RBC 266 J7/ul,
Hb 5.0g/dl, IfiHE 96mg/dl, CRP 14.71mg/dl, NSE 96.2ng/ml, IfiLH %
T a—/L7 I (NA 0.94, A <0.05, DA<0.1 HUZ : ng/ml), MHEifg
A« RBNo/ IS 2838 03, MR Zs 70 L, WIAGEF, RFAE
WICERIER 2RO D, LB EBICNEAL—ORH 0, ftha
U U RERERZ L, BEREIAR Y > SRR, PRFEER Y o SEiREA
ERO D, MEEMICHIEE CEERNEBLET S 1.5em KO
Hido 0, AEERHIRE D FRER~GFEIC D0 DIEGE 280 D,
R i v A 2 7D B

[ ARt ORI ABERF L D 37°CEN D 38CHAEDFAETED,
FEL 3 HATL Y 40CIC LR L, IO RRFECITE T, #&
W AR MBS RS O RV VIBREER IS SR o T,

[R B ST L] A2 BRI B AR GRBMIE) 2589,
WA - I - BT - MEECREIARE B U IR . FRERIRIC
S A 258 . A OENAERE L CWie, BECIZEEE A Hlic
e KRR 2em DRI A FFO IR A D BB & 2 R EHEIEICR D
Too RIS N RFENZ R <, BE (R 1B B
fledis O EHAR T AR D 7o, EIEEEIZ U A U U AYE T
ERLICTe®, ZU TN ABHRONFWIEL THLH LB R
Too FERIEITHBEREER S WBEE QRS A TR O b o
77

[FIEEA] BERNS WS IR O A2 R b =3, /NI O
FEEIAEMEE E 072 1 DOBE AL Tz, 2, 1 DOREE
& B Z BRI & L3, 1 DO RIS AP LR LR FE ok i
IR LB e THEMIER & B X 5 R& 20, BB TRET
HD VHL a7 & LN OB R AED LR, b L <INy
WHEE D% & B 2 D_REDPEMBURNZIZE 20,



17. BAR Y VIEE S BOSRUEE LIRS BRI D
141

ERE L GBFEER . MR D i %0

KR HBS BRI A s |

(RIS

TR FIRBREL 2

GEB) FEBNE 50 e Lett, 20 AR L0 BB MEB AR 2T CTFET
TR Z 52 TE Y | 30 iV I FI DR RIS © Tl 2 5200 72 (O
HWHE AR, Rk 18 4 9 HEI LV EIEE AR A B3R, W
Bt T HARPERKB M 15mm & Smm O 2 {HOFEEIERZE %
BT, MBI ONTRhoT-7o, AFE 3 AICHERESE T
SOIRAEAT S iz, i OBRETEA A U fAE (5150pg/ml)
R, BRI ZEZ NG <, AR MY DRERERT DT
FLa2 R BRPREIE 5720, MENT BLOFT R0,

O EARRRRT ) NEGIIRIE PRI E a2 R D, IR TEITEL
T3, MEEMIROZ IXEREEZ 2 U, T I TR
DOHAAEN B, FEEANALIX chromogranin A (CgA) & synptophysin
(SYNWZHR<S Btk A R L=, LLEDOFFAN G, Z3MEOE RN
LU & BT S o, BBRIROZ BT, TR ED O REREAR AR
B L. EFICIE, CgA & SYN B oo /N JE i i o /N R T

(neuroendocrine cell micronest) 23#7D X 9 (ZJAFPAIZ /34 LTV
T2 B ARSI I AR R b L R DT, SRR R o
BN B SL - 72,

(%) RN, @A A MU HE L micronest & £ 72 23D
O EEIN WAy (BvF A4 K) Thb, WhpdEHIL
F /A Fid. BOSEEF RIS SO, MENLAUZMES 0, #
HEEOLOD 3 FBIZRK ST\ 5, Bl 2 HIXEH A MYV MfE

Wl L, AONCIT A CaZ S ROPT AN FHEFENIC LD
LRV T & D3D MENL BUZE S Z A T ORMBEMEA SV, L L,
i -+ THRG SIS IEER O TR, FlE, BEMINE B R OREE
FESREK & HER S D S IRMED H &R NS IR AN R &
TN D, ABIA ZAUTFEHE T D D0y BTEMEIC MEN] BUHREA
HT200, SHICKRHIPLEEEZ HND,

18. Wy UIERBEE L-SRMRITRERED—F

HERFIN ' EE#ET 2 HEFZC, WakET !
RIS e A UT AR BB | [ESTIRBERss LM
Bty —iREL Y, RINEL S, RIR R R e R ¢

[FEBI] 44 7%, 2ok, 2000 AL K 0 2@ EERO D K 5127
D BEIEAI -2 BRAG S s, BEES CT 12T, mifAlEIB s % 15
WEh., 7 v v TREFEREOE T TARL, [ABERATAL] A 8
B ERRO LN, aAF YA OEM, ACTH 1ZEEELLU T ICH
fil, BHRNU XLOHEEL, TP 2% Ml (o) 2830 TH
7oo JEXE CT Ti%., ZRIBICE 24mm & 17mm DOFIL~<IRD,
Fo, ARIBICITE 11l mm BOBEENARD B, ¥ FTlE, @
TR ~DEREMNR I ST, ACTH FEAR A S S S R B it
ik (AIMAH) 238, Al AR HIT Sz, W
BT R ZRIBHITE AR R TGN 2 —EICE U X R
DETDEIICLTHEELTEY, Wb, BHEMEmEZ A L.,
clear-type cell {7 C compact-type cell 2SHAEMEIZIRAE L TV =,

BoZEkb &y b, MAREIEERECTCH IR, o
(2. 1 mm FitEOEEO/INEET S BUL S 4L, PPNAD OfE il HH{EL
T2HDHIFEL TV, AR mRNA ORBTIE, KE2HE
HC R 2 RBUTTI A, BIEMER L OREETRISI RV 2 R
EiiE E U2 T\ie, —F, Zfi L2 BEICIFE LTV i
WAL, MO E R L TV, [BE] A~ RICA S
X AIMAH OB L1382 WINbRIBRERECB TH -7,
PRI B DM —E —E DR VE EARITD VW E B bR D
D, FEHBRE WD, BEELTHIE, EREZRT LR
STbD LR SN, FOEKTIEZ AIMAH ICHHEEIL TS &
S 25, RERERERETH 1208, OIS b A REESE mRNA
FEHDY ACTH #1121 D down regulation %32 1F TR WEETN
TFELTRY, ZOEFITERIEICHKIEZ AT D 2B 5
Iz & B IER] & bz,

19. EBEEERRIEMRZE L % > 7-8IF black adenoma IZ& %0 v
2 RENREED— 1B

Fd Bl A AR AR MR
ARERIELSE ' JIFTHBAF°, SRS . NRZET S SB AR
HUR I FER RS R RIRER T > 2 —RbemEER 2 RN
SIS

BB BRI LB Rk oy & IRIARL Y & & ot Re o IEkRa M BEIE
15T D DI REMERIB RS AT 5, AT 2 1 LRI & 5
IFTRAE B LTS, BRI B BB NE RS L 2NRAE T S black
adenoma & BWIINT=T v o v VIEGEREO — B &5k Uiz, SEFIX
53 ke, BERRIN. O DI OBEIE, 47 st K 0 A RREHL, Tk
fE, JEERE S B, 52 BEREIC LT — W(F)E . ACTH {KAE % 58
DREE HITYRBE~ABL, B E 162 em, {AHE 68.6 kg, [fL/E 130/78
mmHg, EHO7 v 7EEE O, TS - 2BE280D7,
M F 22.8pg/dl, AWNZATEAL, ACTH =5 pg/ml, 17-OHCS 9.3
mg/day, 17-KS 17.4 mg/day, 7 A h A7 1> 189.6 pg/ml, DHEA-S
6020pg/dl, 1mg DEX TF 224, CT TIIWNERIZAIKAL & IR 05k
DIEIRIUGHAE Z£F 5 £ 3.0 cm OERIBIES & ARIEZENEH D, UL
LV T U TR 2, DHEA-S &fE, 26, FEMEIRY 7R
AT O R b B Lz, MEfE 4.0X3.5 cm, 22.6 g, #If
BT Smm OGO ER, FHRICHTE, EHRILY K
7 AF R & T compact cell 2>5 72 5 black adenoma T, —#IC
B TRV 672 5B RN NiNERR 25 b 2 388 7=, adenoma
OREFGAE XA T heterogenous T N/C LK O/NEHlIE & & F T
7o GRPSHAREAZITIERS AR 3-HSD 15 HMAE & BEMEmpu 2 IR
TE. TNEIF FEA L DHEA FEAZ S L5 2 b, 118-HSD B
M. P450 Aldo [, A > & B ald AT v A REEAMBRIZEGME, Weiss
OB HAETENEFT LITRO T, IFEAT a4 i ch Y
T A MAT v DHEA-S ITIEH b U7z, HEEM: D black adenoma I %
LERSHIRGC, A TIZ RPN F FEARECH D, —F., BIRRIEN
OFHAGMERRELITR A SN, BT E LT F, 7A AT R
R RETRY 7R I - BEAE OB A 3 HERI S 41TV DAY black
adenoma & OBFH IR TH 5, ANER]D black adenoma (21X DHEA
FEAEMIRANTFAET 5 & B2 biv, 7 v M s U iligns g s hERk
LD — KD TREMEN B 2,

20. EXGRIBTBUMIEMENZH B> THRRE SN 21- KB L
BERRBELNGEDNT 16

TSN RN RN RN NS T
WS

ERESEA 11 S (R SUE - BB YR, SLFE, IR
BE 4 ORI . BMA PR F B HOIE#8 & BFJERHE SRR 7
B BRI - EERIE - R AR

EK 7 BB B BEAB GRS D 72 0 ABs L72BE. 21- /KR L %S K iE
(21-HD) & 2 S AuxhAlFITE ORSE 2 S A7z 60 m% B IEER] 4 15
L7ce Sy DREEN R 2RI S R TH o724 10 sEMODY
DMEIL, HIFE 147 em, 72 Kg, 50070 L, PERIKEESS THiI7e SRR R
EHERRIR TR R ST, BERRIA CHBBTH 2 AERT 2 MRS
T P, NETFOBR DS RS A 252 1) 72, Mg B IE T 12 em
DNEMIPIIEA EEDIL, W2 2 DA RITHIHTEA T, 5L 1.6kg D
B REEIE Ch oz, ARIBREIITRE OB bkl i
%, MUBEIEFIC ST RRAT m—L g o F TERMT DREEINL &
5 AVKSEINE B AT O 4 AR, BUE : B 1472
cm, K 72 Kg, BMI33.3 MBI, EHER#E « B Eff, CRH A
B . ACTH FISUL, 2 /VTF Y —/ URG, FHEAR MRI TR L,
ACTH 578 pg/ml, 727 A7 11> 645 ng/ml, 17at KuX 7 rr =z
7 1 >(170HP)130 ng/ml, JRH 7L 27 F > b U 4—/L 26.65mg/ H, DOC
0.36 ng/ml, =/LF Y —/L 9.9 pe/dl, JRH =21 /LF > —/1 16.7ug/ H, ACTH
ERICT 170HP 1 HRFEISIS, 11 74 F 2T — WS, LA
25 21-HD B3IV, AANDOFEE TS T A7 RIEHE T 2 f1E T
WD 5 A ERIATo T2, ARIBIL 216 g0 HLEIC 35 mm OFEER
PEIERN AL ST, FEETCIIRRME & —E R ce fa k%
F3 BRBYAHTLOMN N T ST LT, BIRE DI
BRI EERR D iz, WHRIZRIBREAR R LD HT ¥ 2
P 025 mg/ B TERSS ACTH [EO%FEES T D, 21-HD i,
FNFHT BV TIIABIO X 5 I PELR £ T SRV TRia 7
LIEBIN S B,



21. BEEMENABEZEMAREARDTILERATAOVELRIBREERE
» 3 i

TERESC ' A B L AR RO L gk i
HERP AR R
FACKEAE R o MUE PN S | RS 2, WAIRERFY . B

T RAT v AR A IRIE  (APA) X — L2 e = (4
IZT NV RAT v AN, RET 2BEMT 2T —
NWEAZEAT D, BEEFEORETIX, %I APA DKESE H
LA I, IE AR AT 3bHSD DORELAMET
P450c17a OFRBUIEMETH Y . DEAFIET DEEMIZ ISV TIE
W OB L 725, APA ICHTRET BRI O X <@ Z =
T ERIRE CIX 3bHSD OFBN M TH Y . TV RAT a U EAD
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30. Reduced expression of the let-7 microRNAs in human
pituitary adenomas in association with pituitary tumorigenesis
through regulating HMGA2 expression

Zhi Rong Qian', Toshiaki Sano', Shozo Yamada’, Yun Feng Yuan',
Katsuhiko Yoshimoto®, Eiji Kudo'

'Department of Human Pathology, Institute of Health Biosciences, The
University of Tokushima Graduate School, Tokushima, Japan
*Department of Hypothalamic-Pituitary Surgery, Toranomon Hospital,
Tokyo, Japan

*Department of Medical Pharmacology, Institute of Health Biosciences,
The University of Tokushima Graduate School, Tokushima, Japan

MicroRNAs (miRNAs) are a recently discovered class of small
(approximately 18-24 nt) nucleic acids that negatively regulate gene
expression. Aberrant miRNA expression can contribute to tumorigenesis, but
which of the many miRNA-target relationships are relevant to this process has
been unclear. The molecular pathway leading to pituitary tumorigenesis is still
largely unknown and is one of the challenges of the endocrine oncology.
Here, we report that reduced expression of the let-7 microRNAs regulated
HMGAZ2 over-expression in association with pituitary tumorigenesis.

At first, using Effective Size-based miRNA Cloning Technology and
Northern blot, we identified about 60 miRNAs from a normal human pituitary
gland and several pituitary adenomas. We found the frequency of let-7 family
in normal tissues is higher than these in tumors. Then using real-time
RT-PCR, we detected the expression of let-7 in 3 normal pituitary tissues and
60 pituitary adenomas. The reduced expression of let-7 was found in 33% (20
of 60) tumors. Next we searched for putative let-7 targets through several the
most widely used programs to predict miRNA targets. We found that
HMGA?2 may be the number one target of let-7. Thus we examined HMGA2
expression in 90 pituitary adenomas. Specific nuclear immunostaining of
HMGA?2 protein was observed in 35 of 90 (39%) pituitary adenomas but not
in all 4 normal adenohypophysial tissues examined. Interestingly, in 60
pituitary adenomas, HMGA2 over-expression was significantly related to
low-expression of let-7. Such relation between let-7 and HMGA?2 also was
confirmed in some tumor cell lines. Thus, losing let-7-directed repression of
HMGA2 provides a novel mechanism for pituitary tumorigenesis.

31. The pi-class glutathione S-transferase (GSTP7) may be a
novel tumor suppressor gene in pituitary tumorigenesis

Yun Feng Yuan', Zhi Rong Qian', Toshiaki Sano', Katsuhiko Yoshimoto?,
Shozo Yamada *, Eiji Kudo'

'Department of Human Pathology, Institute of Health Biosciences, The
University of Tokushima Graduate School, Tokushima, Japan
*Department of Medical Pharmacology, Institute of Health Biosciences,
The University of Tokushima Graduate School, Tokushima, Japan
*Department of Hypothalamic-Pituitary Surgery, Toranomon Hospital,
Tokyo, Japan

Pi-class glutathione S-transferase (GSTPI) located on chromosome
11q13, codes for a phase II metabolic enzyme that detoxifies reactive
electrophilic intermediates. GSTP! is expressed in normal tissues at
various levels in different cell types, and abnormal GSTP! activity and
expression have been reported in many tumors. Also GSTPI DNA
hypermethylation changes have been detected in many human cancers.
The role of GSTP1 in pituitary adenoma has not been reported.

In this study, we aimed at evaluating the expression level and
methylation status of GSTP/ in pituitary adenoma. We performed
double-staining immunohistochemistry study to identify the expression
of the GSTP! in normal pituitary tissues. We found GSTP! expressed in
all kinds of pituitary cells. Then we examined the expression of GSTP1
in 52 pituitary adenomas. The low-expression of GSTP! was detected in
23 of 52 tumors. Using Methylation-specific polymerase chain reaction
(MS-PCR) we evaluate methylation status of GSTP! promoter. Promoter
hypermethylation of the 5’CpG island of GSTPI was detected frequently
in adenomas. In the adenomas with methylation, no and significantly
down-regulated GSTPI gene expression was found compared with in the
normal pituitary tissues. These findings suggest that GSTPI! may play a
role as tumor suppressor gene in the pituitary tumorigenesis.
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BB O T EAMRIE & 1382 0 B ER ChH - 7=, T IEE
D OHMIZZEIIE EFRL 72 < F 72 5RE N W FR IR PR EE 2
7 L CTW B S 2 22 YR FR IR A~ 02 IR O b7z b o
7o MEBHT P RWTARTEEIRR & LTz,

(97 2R 7] HE Yo CIrIMEssi 3 et o M E 2 9 5 M ek o
FIECHORAELI A B LTz, BB £ 72132 A TR,
DEMGIT T < SR YLE CIEBEA O RIZE AR VR TR CREME T,
Vimentin, S-100, GFAP, EMA (Zxf LEtEGRE 2 LTz, Lk
DOJFERFT &> 514 Fibrous meningioma, Pituicytoma, Schwannoma
Te BRI L CE 2 B’ S AIEAEC A1 2Y Antoni type A
OBAREEIHELT A 2 2BE L., MERAOFTALEDOET
Schwannoma % fx b % % 7=,

[5%2] 13850 Schwannoma 2 < 1X5E =, HMRFHR 72 & 558
K5, —J7 bV N B34ET 5 Schwannoma (34D CTENT
STHRADIZ X 10 BIORE DR B D DT, B 6 D37 RAERHUTI AT &
SNTWD, ARFEFIS bV alENICEEE B &, BIKOICIETE
IRRRIE & BRI AR FRE Cd o 7o, LU EMSD THiZe NV B i
2O X ZORR, HEFT R A WRE T 5,

35. Preclinical Cushing &% £ L f= Giant corticotroph atypical
adenoma @ 1 4l

N N L =N PUT I
s g’

BRI 3 A o 5 — ELUTR | RO, BTN
R 72

JEB 32 ik BVE, ERERSWT © PRI, 20 mE L. B2
Do PEATE D ABIMRT AR, SREE DR &R - & T
RSS2, CT. MRI CH BEIE R T HR(RIESE; (MRI : 5.6%X3.3
X2.5cm), MEKIRAE O 7= & BN /0 i H M OV EE A~ U —
N—RE, 26 ARICEBIMBHTFIRZIT o7z, SIRFTA : B, &
M, SRR L, HFE 168cm, (K 68.8kg, mfFIMAED Y |
MM EREL 11520/l 8% 120mg/dl, ACTH 91.9pg/ml (7.4-55.7), #fF
#% %8 : ACTH (pg/ml) / cortisol (ug/dl) : 91.9/45.98 (#i7H1T). 92.6/20.13
(ffit% 4 A). 25.3/8.97 (#IIEIF4H 30 A4, 2 [0 A T4 4 A%), (I
E7e L) /371 (FIEIFA 33 Hg, 2 BB R 7 H),

JESEEAT B < 2 MDAl CIESE D2 b R TIERGH S iz, T
BB R ELS T D S AE D DAk D, BZIERINRIE & M
MWHNL 5T, WlCEE M %R D=, B 52372 massive necrosis |
72 L, HE P JLC pituitary giant adenoma with cellular atypia & Z2Hr L
2o SRYLBTIIRAOMES 2 9 ACTH AR AT O 10%
FREE, AT R CTILifE & R rough ER, smooth ER @ focal 724
BRHONT, MIRENIZ A 150nm O/ S WA SRS
ZHRABONTZDR, BB > TEFILTWD EDORE N o T,
Functioning microadenoma C X < 288 % & ¥ % < microfilaments
HENRDLFE®T-, silent corticotroph adenoma, subtype 2 I1Z1E1 %,
355 O PE A 3 % POMC-ACTH @ 43 % A X X° prohormone
convertase [Z DWW THRETH TH 5,

36. TFLIVYZANI YU TROTEETI QT T/ —< 48
IZ2# 11 % 11B-hydroxysteroid dehydrogenase type2 D FHEI (<
Ed &5

MERIEEE  RETERE L ARERE . M T MEED
WO, NEFULES . R ¢

ROTHIERER A FEIRNG - R0 - P AWINRE | FRRRAR 2,
IRERCEE IR, SRR

TV Y=y v TRREPCD)L, 7 v ZYF(CD) & ik
L~om7T7 ) —~&EET5HIENEL mAALD ACTH IZH~X,
ACTH precursor % EIZFEAETHZ ENZ W, Fxldx, ~7/7ua7 T
/) —~%& 2T 5 PCDIZBWTHEA I 5 ACTH precursor 1%, FA
BEmg)OT XAV oEECBNTHMH S WD s
WMELE, —JF, IFE, CD IZBWT, ZraaiFaf R(GC)
% JEIE (LT 2 B % CTH D 11p-hydroxysteroid dehydrogenase
(11B-HSD) type2 73 FRARFATIZB W CTHBEI L. GCIZ XL D3 AT
AT T 4= Ry ZEANEIH L TNWD Z ERRESh TR,
11B-HSD 23, CD OJEEHAL - #ERICEIE L TV 5 AIREMEDVRIE S
nTn5,

Fex X, PCD & CD 2B D GCIZLDAHTTAT 74— K
v ZAEHORE, 72 & DN IEEHE A - SR OARIEDS, 11B-HSD type2
DFBLEBMR L TWDAMEEEZE 2 7o, IE® NEE Ghlkg) 3 6%
SEELT, V2V =hNd oI (v7aT7 T ) —<) 2
Bl, 7w (RraT7s ) —~) 26, FEXE3 FloT
AR I T D 11B-HSD type2 DIEBL A fo eI RT L,
GR 72 5 ONZ ACTH & "B 51T -7,

BFEE TIZ, PCD O FEFMHARICIS VT, IEH MR, CD &k
L 11B-HSD type2 OFEH A MFT L= #iE 1272 <. PCD DfREE
HEZZH ETEELEX, #ET5,



37. Combined supra-infrasellar approach [Z & V) #H L 7= sub-clinical
Cushing disease M—151

I ORRS ' INIE= " A RIE— L R
KAl — 2, fE%F 0, (EBRRENE Y, M BES

JEOMYRPERIN FRASMEE ' RS 2, MR R RN Sy
WAL, (RS RFERFEFEAIV AN A A = ARG AR
FERAE 4, AR RL RN A IR R

FEBIE 35 mk B PE, SEEAMENE IS CTIRZEAOIC FERIAERIE S 2 15
iz, MRI T by alENg b EEICANT T 38X34X24
mm KOFEMEOEREEZ RO, RV 2 B RE T
ACTH: 81.5 pg/ml, Z/LF V)L 247 pg/dl &, & bICEMEERL Y
vV TN DI, 20T XY A AR A RiTT
L7z Z A, 2mg TR+ Th - 7223, 8 mg TITMHI S E
W, ElaF v, ACTH ® BHNABENIHEKLLTEY., N
DUWFINNL Y v v TIRICERT 2R Ch o7z, Lip LR
D, 7y vy ZIEEREC R RO 2 A RS, P OMEIER SO
FFREZRELTRELT, SILE, BRFEOEH G RNz, L
FRVBEND Y v v TR SRR IR 2 R S 20
sub-clinical Cushing disease & AJE %5 X 72, OB EKH>D
TETHY . BN & 2 VIR ERIF D BT o —HHY 7 4 H 118
EEDbI, LRI A B IR T R aiT I BREETT &
JIl 2 7= combined supra-infrasellar approach | CHEE DO H 21T > 7=,
NESE ORI D < IEH FTEREZIRTE L o2@ES 04
FEPITWE Tz, IR AN B AT T e <. FERAHERE
PRIz T e, TRERFARRAT L Tl ACTH BRPERIIN 2 400 H3B o,
DRV ANTRERETEMETH Y . ACTH FEAMMEDFT A
Honiz,

WA, TEARRESS ACTH B BEHEMICOWESNTWDER, 7
v VU TIRICRE R R BREREE R TICE L RVIREE L LT,
sub-clinical Cushing disease &\ ) HE&AMEB SN TV D, Frex A%
BRUT—Blb . NOWHRERTRIZY v v v IHRICERT 200,
KPR B, 7 v v v TR IEEE RO 2o T, AE
BIIZ I T, sub-clinical Cushing disease {22\ TSRS 224 %
THET S,

38. TEMARTSHELREIZH T35 SSTR subtype D fe izl
SRR AT

TIP3, ORHERL | ORI | BRI L WERIZT
L AN K
HABE RSN FL | MR SR e T 7

IR GH pEAMMER &L O TSH EEAEMRIEI 25 YV~ h A X F o
TFua 7oL eUoMHSRIZIE< M5 TEY, b7
vy DOMBERERBITY~ hAEZF L LT E— (SSTR) DOFEHITE
59%, AElbivbiuix, TSH FEARRMEIZISIT S SSTR O 7 4
A T OB REGROICTHRHFZ LD THET S, dRITTE
1K TSH PEAJRAE 14 EFT (B 2 5EF], &M 12E6]) TSH  0.464
~9.802 mU/ml  (Average 6.28 mU/ml), ZSEf T RRIEIE B a5
AR T U 72, SR EEA S L C, F®RAK/LE S (GH,
PRL. TSHB. FSH, LH, ACTH. a-SU) & SSTR subtype 2A & 5
DS PE Yt % fitT Lic, % 7o SEFICHTATIZ Octreotide Ffi st &
61T L. Octreotide = & % TSH il 3 & OBTH & fif L 7e, safEie
£ ClE, SSTR2A 1T 14 SEFI(100%) T4 TH W . SSTRS 1% 8 SEH]
(57.1%) THIMETH - 72, Octreotide BHFFRERIC T, 50%LL_ LI
KA B UTIEGITTIE, EEAIRIC 3T D SSTR2A Yuta B #mfa &
50%LL = CH Y BLEAFED STz, SSTRS (R L CTid, BtEfa
OEIE LR E OBEITRD b olz, TRHOFERL Y,
TSH FEAIEIZ I 1T 2 R/ ifilEhF 1L SSTR2A OFE A L~L
TOFRBEEENDD EEZ BN,

39. GH & GHRH RIEEAE TERIREDIEE & iRIEMARBIE

FERE WHES? B
RO TR QTR > 5 — PRHERPRIIZERS || RGBSR
PR OFAISERIN T A

[548] GH SR E (GHRH) 13 GH A= fiE o> HIgl %
{9 %5, GHRH & GH O[RIFFEEAE T BN C I RIE A 2 %
T, BB TH D, Db mE FRELE O 725k
WHERRE # S U GH PEAENRMEME BT O — 2 I HoMs L&
72 (JCEM1999), [H#] GHoma & IE% FIR{KRMLD T T4 I fE
HLHANZH 1T 5 GHRH FEAE &y E BRIk L, £ GH -
GHRH [RIFFPEAE T SRR MIE O IR REAR L & PN o3 WA EEAR AR 1R & B &
MTT B, [x572 5N HIE] s MBFIC e EZR Sz T
TEANES 82 4 (GHoma33 #i1<° LHoma/FSHoma20 #i72 &, %k 32
B, 2otk 50 B, “Efn 13-75 %) IR TEA G H), FEARMAR
28 CHEE 9 5 L HRE SN DS ERRERIRIR) & RAY i
10> GHRH & GH J2FE # BES o ICT-EIA THIE L7-, i
> GHRH OB TR & ¥ V7 BEIXZNZ ABI7500
& ICT-EIA TE= L. EIA & [Rl—#R Mg & A b sz
1To7= [FES] FEF M o> GHRH #EEI3—5] (AM. 64 i%. k.
GHoma) % &< fl1> GHoma X°% O D fEEEMARA BV T, Wi
NHRMIMF 0O GHRH 2 & HREZEZ RS20 > 72 (GHoma : ffif
1 4.0+0.7 vs KR4 5.3+£0.4 pg/ml. P>0.1), —J7 JEH AM Tix GHRH
OB/ ARG AR 1L Z N EI 65.6/6.8 pg/mL Zox L, JEERLRE T
® GHRH Bz FREEE ¥ o7 &8 G TR BT EK

(n=3). fh.o> GHoma JiEf<° LH/FSHoma & s U C3H 72 & il &
s~k L. GHRH $ofEfilik b b ettt ch o 7z, [Fim] #Micixd
%75 GHRH & GH [FIFFICEA L4yWd %5 GHoma MIEET 5 (B
B 1/32 1)),

40. YT bRAF > (SRIF) EAED Null cell type TEAKIREDA
7RG

FEFE SR ITERT S Rl IhRE=?
WK FE DI G ERE % — WRHEERIIZER ' B~ ) 7 ) =R
REAFEIFEER 2, EOMIRBE RN F AR

[ 5] T HRAIRED 5-10% T8 O FRIARLE L RZEDOY 7 2
= MEFEATT, GEMRRFRICIERETE T, null cell adenoma of
the pituitary (NC) & EREIN TN 5, BFEAMSL L~V CILHLIE
JNIERRC Golgi 2EE 2 6, WERIATRD BN HDONRH 50,
ZOHFETIARHTH D, For it MUK FTHBEZ ERT D
7o 8, W IR T 2 R AR RS BRI AT & 2 W IR R IR
M (Ce) &KMM (Pe) FOBR FEANE L ZFRHE L &
Z 5. SRIF 2N ELE Bl 4 R3ER & #5k L. oMz NC
LM LIz, [HH]NC O ZAEEEZ I 52N T 5720,
JEBIE AL L, Ce « Pe I 72 & QN HAESE/ERRH © SRIF
ERb BT RARY, TN ER L, SRR
Rt Uiz, [J7iE] g3 safE i b A0 i ER W S iz T
IRIRNE 82 SEM] (4Ffn 13~75 m%. 1 32 B, Lotk 50 B, JedwE
KAE 33 6, 2 K ha U pEARRE 21 6], 7 v 2> 79 13 6,
NC10 ], 7w Z 7 F /—~ 3§, TSH EAMS 1 4], < &IEsER
1B, i 72 5 QN #R Rl I 7 0> SRIF 2 BE 1 XBE O & i RIA
CHEBZEINZAE U, e AR P OB {5 T2 Bl &1 real time
PCR (ABI 7500)% W T, TNEFNER LT, b
NESSHHRR DT 7 4 O 2 VT ABC IEIC THET L2, E 512,
B T PSS & A AR A BT, [FEERINC 7/10
BIZIWNT, Ce fH O SRIF RENRF EEEZ R LT (Ce: 194
~589. 4 pg/mL, Pe: 3.3~7.2 pg/mL, &% D Pe & D\ M OE
AR D Ce « Pe LA : 2~8 pg/ml T, NC LISt D%% Fikfk
NI E 7572 L) , Ce LA > SRIF 23 & 715 L7z NC 261
BT, NEEHARE S O SRIF #fkE & (22.7~163.5 ng/g HEHE) 72
LTI F3BE (1.1~59x107 = E'—/ug 4= RNA) TV b
FEEZ/R LTz, &5, 2D NC OESMIEANIC SRIF fuEiE:
DSBRBGIEZ R L, B TR BT ClE 50-100 nm D53 AR & 58
. [FIERL F1Z SRIF Z5EH L7,  [HHE] DL EORGEN S, #Ek
D NC ZZDE NI~ "NAXT ) —~<ThHHZENPLMNER

ST,
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