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KRERRE. SSICRBYVREOEBCAXMOFELHENE
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INOERELTVS V2, FLRAVI—TUODOHBREETHD
Arvid Lindau (X, EDH THKHF R AR RICIMEEZZ R TS
REGORERRMREEZHRELZ Y. TORKREKEEDEBRKRREM.
Melmon 5, E5(Z Lamiell 5ICKk>TEEIN . KEBFXED2 AD
EEf & %% LTvon Hippel-Lindaufg & &[N B &5124->TLVS 5 6),
1988 £ [ Seizinger HIER R DEHEMICKY. . EFEBE I EFERE
BEEICREECFOREZHEELE D, TD 5 FRIC, XE
NIH/NCI @7 JL—F ey &42Y | positional cloning i&I12&Y
3p25-26 MBI YRR EERFDRFEIZEIIL. von Hippel-Lindau
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30



Eugen von Hippel Arvid Lindau

1. von Hippel E. Vorstellung eines Patienten mit einer sehr
ungewdhnlichen Netzhaut. Ber Deutsch Ophthal Ges.
1895;24:269.

2. von Hippel E. Uber eine sehr seltene Erkrankung der
Netzhaut. Albrecht von Graefes Arch Ophthal. 1904 ;59:
83-106.

3. Lindau A. Studien uiber Kleinhirncysten. Bau,
Pathogeneseund. Beziehungen fur angiomatosis retinae.

Acta Pathol Microbiol Scand. 1926:3(Suppl 1);1-128.
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. Lindau A. Zur Frage der Angiomatosis Retinae und lhrer

Hirncomplikation. Acta Ophthal. 1927 ;4:193-226.

. Melmon KL, Rosen SW. Lindau's disease: review of the
literature and study of a large kindred. Am J Med. 1964 ;
36:595-617.

. Lamiell JM, Salazar FG, Hsia YE. Von Hippel-Lindau
disease affecting 43 members of a single kindred.

Medicine(Baltimore). 1989;68(1):1-29.

. Seizinger BR, Rouleau GA, Ozelius LJ, et al. Von
Hippel-Lindau disease maps to the region of chromosome
3 associated with renal cell carcinoma. Nature. 1988;

332(6161):268-9.

. Latif F, Tory K, Gnarra J, et al. Identification of the von
Hippel-Lindau disease tumor suppressor gene. Science.

1993;260(5112):1317-20.
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VHL & 15 F (L& 1 i 3& 45 F (tumor suppressor gene)lZH 38
fu. Knudson AZIBL7T= 2-hit D#EE T 2 DD 7L IL(allele)IZZEE
NECHIETEDHENEERL. HIEOERILNIRFESILEEZEZILN
%5, VHL R%R B EH T, ETHIZE E (germline mutation)(Z&kY .| H
ABFICTTIZHAIO VHLEGFORFHENEZ-TEY(1-hit).
ZD® I allele (24K #1 2 Z £ (somatic mutation) N E2ZSHZET
(2-hit). BEEFHRENTEEITERT D, — A . BAEVOBREELE
THVHLEGFOEHEDEE  FERHEIREINLIN. D15
BICK. 2 EOFRMIBEENEETTOD BERMICVHL REEZES
NERREBEFICBWTIE80~90%T.CHEEFDELHMEEN
BRHETELDT.COEGFEREZRZFICLE. WO ESELEFEK
(DNA test)p fThHon T %,

VHLEEFIL 3 DD exon KYEHENTHEY . . EMNT /L LTI
3p25.3 £ D#) 13,000bp DB IHFEEL. Z2hDHEREH 4.5kb D
MRNA WNEE XN V. mRNA DEBFIREEHIL 639 ETHD
MTI/BR1BESABD2NAADAFAZUKYBIRM BB S
FNEFN 213 £ 160 7 /B (# 30kd & 19kd DH A X)D VHL EH
NEoh WEELEZMHHEEZLOTLNS 23,
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VHL ZB(pVHL)D#EE TCINFETICHRBLLET SN TLLSDH,
E3 ubiquitin ligase #E & & ELTO#EETHY . S ER F
HIF (hypoxia-inducible factor)(EEA R FE R F)D» fEHI EHZE 1T >
TWA,pVHL (X a. B D 2 DDHEEHEEFEIE (domain)hhb7il)
a-domain T Elongin C, &5I[Z Elongin B, CUL2, RBX1 &fE &
E3 ubiqutin ligase ¥ & 1A (VHL/E3 complex)Z# 3% 4%, £5—
A D B-domain TEMEBLESITIN. COIEFFULENE
HD 120 BREREHTOVCEEDKEIL)EZ (- HIFa TH
5., S ERFHIFIXTHIFAaLHIFBD 2R FDATOESAKZR L.
&2 HIFa 12 cofactor T#H % CBP/p300 NfE A L. ERERFELT
BEEE M ZEE D, HIFa (XIEE B R E 1K 5 TIE HIF prolyl
hydroxylase(HPH)IZ&Y 7R % E (HIF1a TIE 402, 564 &.
HIF2a Tl 405.531 HEDT7I/BR)NKBRIEShBIRREEBSHEZZ (T
%o HPH IZ&YKEE b (FIERZ & & )Sh = HIFa & B (& VHL/E3
complex TRUIIEFFLEIh. ZDi% 26S proteasome TRIRIZ
DEEINE T, — A BERRKETEHFaoDIEXFFULED
ANEI S, HIFa (XA IZFHEITL HIFB &4 & L. E s F promoter
A M HRE(hypoxia response element)IZ$E & Lk A LB F DG
BExRET DY,

HIF ICEYEFTSNSEERFFINEFTIC 100 LEAMONATEY.
OmMEHE. QWMBEATUF—SZXMFIE ., QT ILaA—XDEY A H -
RAMBRERORE. VIVEEROMG . DHMREEELEDET.

34



EH-EBEDRE. TR)YIRDOBER. LEKR RGRREICH
MhHo>TWVS 912, —F  VHL AR FEHAE LM T, EEEER
EREICEVWTH HIFa DR ENATET . HIF FShoDETRFEHE
EEMN. FEEMICREIE. ChHAMBOEREEILICET DT
BIENBEEEINTS, DICEET HELEFELTIE. VEGF,
PDGFB.ANGPT2 REMNF SN THEY . I E DA K # i 0 F K 4
i3 (pericyte) DIEIEZXREL. MEOHE -HA-HBELEDIERZE
LD, VHL m THHEMN GO EFELEES CLESLE OE RN
HETHY.VEGF 3EREHRLTLS,

SBIC.VHLEBIF HIF BEH LN ICEHR R GHEEEEZ L DIENEE
SNTHY.i) HEHE O apoptosis HIHI EBEMAAIEDH EH#E.
i) fibronectin(FN1). type IV collagen ED#ES EHMEN <R YD
ADERFE. iii) MO primary cilia DR EEBABR. LEIC
DWTCHLRERTNEADDHDB 13 14,

VEGF T PDGF T TGFaT
- [ |
KDR

(= VEGFR)

35



2-1 VHL fR 2B 1T D [EHE FIE D HEE

Proteasome

HIF 78%

2-2 VHL ZEEDEEKRIZED HIF D57 ##

O

SE WX

1. Renbaum P, Duh FM, Latif F, et al. Isolation and
characterization of the full-length 3' untranslated region of

the human von Hippel-Lindau tumor suppressor gene.

Hum Genet. 1996;98(6):666-71.

2. lliopoulos O, Kibel A, Gray S, et al. Tumour suppression
by the human von Hippel-Lindau gene product. Nat Med.
1995;1(8):822-6.

3. Schoenfeld A, Davidowitz EJ, Burk RD. A second major

native von Hippel-Lindau gene product, initiated from an

36



internal translation start site, functions as a tumor
suppressor. Proc Natl Acad Sci USA. 1998;95(15):
8817-22.

. Kamura T, Koepp DM, Conrad MN, et al. Rbx1, a
component of the VHL tumor suppressor complex and

SCF ubiquitin ligase. Science. 1999;284(5414):657-61.

. Maxwell PH, Wiesener MS, Chang GW, et al. The tumour
suppressor protein VHL targets hypoxia inducible factors
for oxygen-dependent proteolysis. Nature. 1999;

399(6733):271-5.

. Stebbins CE, Kaelin WG Jr, Pavletich NP. Structure of
the VHL-Elongin C-Elongin B complex: implications for
VHL tumor suppressor function. Science. 1999;

284(5413):455-61.

. Ivan M, Kondo K, Yang H, et al. HIF alpha targeted for
VHL-mediated destruction by proline hydroxylation:
implications for O2 sensing. Science. 2001;292(5516):
464-8.

. Jaakkola P, Mole DR, Tian YM, et al. Targeting of

HIF-alpha to the von Hippel-Lindau ubiquitylation complex

37



by O regulated prolyl hydroxylation. Science. 2001 ;
292(5516):468-72.

9. Pouysségur J, Dayan F, Mazure NM. Hypoxia signalling
in cancer and approaches to enforce tumour regression.

Nature. 2006;441(7092):437-43.

10. Kelly BD, Hackett SF, Hirota K, et al. Cell
type-specific regulation of angiogenic growth factor gene
expression and induction of angiogenesis in nonischemic
tissue by a constitutively active form of hypoxia-inducible

factor 1. Circ Res. 2003;93(11):1074-81.

11. Ceradini DJ, Kulkarni AR, Callaghan MJ, et al.
Progenitor cell trafficking is regulated by hypoxic
gradients through HIF-1 induction of SDF-1. Nat Med.
2004;10(8):858-64.

12. Manalo DJ, Rowan A, Lavoie T, et al.
Transcriptional regulation of vascular endothelial cell
responses to hypoxia by HIF-1. Blood. 2005;105(2):
659-69.

13. Frew |J, Krek W. pVHL:a multipurpose adaptor
protein. Sci Signal. 2008;1(24):pe30.

38



14. Kaelin WG Jr. The von Hippel-Lindau tumour
suppressor protein: O2 sensing and cancer. Nat Rev

Cancer. 2008;8(11):865-73.

39



RIETDEZLEE DR

hRAER(KER)MDESFE. BELECF)E.REUYVANEE.
BFER.BEARRASLES.FER.FES. GEHMRE.REL
REE. FELEEZEGCENRET S KR 1128 EICKET
DEEFHEREREZRI REIIRBEENIZSRIETEHSR
M EBEERELVOIFBEZL DTS BB PR ERMEFE
THYZHEME . BREMETHRERERL.EZED QOLDELWNMET
ZECYT . BESLEABRNIMES L. ZEEMIAODBERMETHD,
ABICETLZEBEERORERELEARIFMTHERR
PEWN=OFHATH S,

& 1 VHL A TRIET D25 -
REEB (B) SE %)
e e 1-67 40-70
IR ER mEHE 9-78 60-80
/INBY 44-72
fize 10-25
50 13-50
NE NEY v/ EfE | 12-50 11-16
e E-Ji0| 13-80 17-61
RN INES | 16-68 8-17 ik
B E-3i) 15- 60-80 200 %
Es 20-60 25-50 wiEEBER
600~ 1,000 %
ABRTHAVIULY | BEMiEE 3-60 10-20
R LG (B | BE BEMLUE | 25-60 3 VHL & CIEZMN
FERME (ki) | 28 16-46 10 HAET DR EEE
S ARICH RS EHLERORERE SRERRSEN O FHTHS, o FEAERDL

40



(Lonser R, et al. Lancet. 2003;361:2059-67)"

N

=110

S % i >

1. Lonser R, Glenn GM, Walther M, et al. von Hippel-Lindau
disease. Lancet. 2003;361:2059-67.

41



E"“'EIE TR

D VHLBEDREERMNBELNATHDGE

MEDER. PREAEROEFB.AEVAEE. BES. 6
tHEE. BERERORS (BRER-EROMBERNTBES)KBRE LK
ERRENHLIILEAZH I TS,

@ VHLBEDORERNIE-ZYLEWNES

1. PRAERMEFEH DL (THEMDEEZ4E 5%E (2 @&
LLE)SEIE

2. PRAZRNEFEFLIIRRENERLLUTISERDS
mIINHD

a. BEiES

b. #HEMAaE

c. BEiEOFS(HRER-FEROMBZERNTBES)
d. BREIKERRE

e. REYUNEE

@ ECFREBGH (E-FEZH CVHLEGFEEINERIN
=& 8)

42



PHEEL. REENHISELLEVEATELY. RIERE
NHZEE X VHL R THLONBHREN 1 DTHLEDLNAIE VHL
BEDW TEDN . RIREABMEA X VHL B TAHLONSEENE
HB2OULOBBICHEETNIEVHLEESHIND, FIEAHER
HENGBEOE RN S FEEER. VHL ROS L £ 5 m %
[ZIEE =& A o1=h . 2003 £ D Lonser DML LI, L H MM
EEFEABNEVHLRESEH T HEVSESITEHo>TETNS 1 2),
SEODWHELED Lonser bNOMEITHEL-, FRMMEFIETE
HEABWNMES . MBICR. BEFLWH T VHL BEFEENHE

MENNITEEICVHLREZ B TE S,
SERX

1. Lonser R, Glenn GM, Walther M, et al. von Hippel-Lindau
disease. Lancet. 2003;361:2059-67.

2. Hes FJ, Hoppener JW, LIPS CJ. Pheochromocytoma in
von Hippel-Lindau disease. J Clin Endocrinol Metabol.

2003;88:969-74.

43



FRERE9S 45

TRHROXRN—RICERHSBELTHLLATLS,
&2 VHL mD 748

VHL ¥% 1 &

VHL 55 2 & A

VHL® 2 # B

VHLi® 28 C

(Lonser R, et al. Lancet. 2003;361:2059-67)"
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BEHESEIEEERMETHL. )Icm LLE . 2)ESORBITEEZFE
23D . FEIE3)EHHGE MRIIZKIYEBEFEIEZRBOEXRIAAL
NHLOIEFEZEITD 3579,

MErEES L EREREFREIE 1Iecm LEDOBREEZERMEDLIDOT. 4H
MAORBREICHMETILDIEEHFMICILIMHMZERT S,
B RBICHEEIDLDEFMICLIBELIR#LGLOLHY KRS
MAEBIERID(EIE JO0—Fr—FS5H)389,
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VHLBEDEFI TIE. MEFEOFMHEZEREZTEIEASL D
D.FMEHMSMBEZSVICS. HEFAENBLCLTOIER DS,
RHMRBFICA-T. FNBESEZZIILELNHS 0,

MEFBICHLT, MERBEELTHETERTZITOE T, i Hm
BZEOLTENTSEANLRESN TS, LHLA-VIYUEDRELVE
BITIE, FIZFFIRAGEFE > TLEL ERMROEMTFRAREGDIE
PILMESNTRY, BIGIFEEZET D, 112 FTABIRAIE-SYLT
W, MITZEM T D EANEIRTHL MO FMTh I EI DR TR A
ARz S EMNEIMTRIICRE# S HIMTSN D5 R, MTRTZER T 0BG
EEZ %o

3.7 &t #R A &

3

o NAMFMLRHTISE. EMBFAREBERAEZER NS,
FHE-HEFMRELEDILDILEOTHRIFEFIND,
BIERMEREICHT S FHHESIEEH LGN,
BSHIHRTAERER S FTAIFETHD,

HhK9 HERICITEY L BFRIETIEELY,
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AT HRAERITEREME LGS DOHLNEE KIERELHK ITLHE
BIZHLT, FHBEIVRINEEIE TEWNEHIB SN LHEFIZE 2
ZRBELTAHVLLON D, Xk L OIHRE B TIEELMSTIRAEICK
HIEEHER(DECELBENBRLAEN)IFEER 5 FT80%LL
ETHSB 1320, 2009 £ Moss bDIME TIX, ERMGTIRAEE
SN=31 682 /ETHDRBAHIEEIL. 3 FT85%.5FT82%T
Hof-LEnd 0, 5 HITHHIRIRFE(EHERLERE 28.2Gy)A
REL.ZDOSED 2 HIMNERETHo = —F . BEATICERMET
Hof- 41 fREH D 36 FHZE(88%) THRKREMRMAHE Lz, LHL
2010 & IZ Asthagiri HIXAE®R 5 EDEEFIHZER (X Moss DR
E Rk 83% THAIM. 10 ETIL61%. 15 FETIX51%FETIET TS
CEERELTLVS 29,2015 &£, Kano 5D IRE TIX. BATHIEE (X,
3ET92%.5FT89%.10 ET 79% TH o=, VHL IRIEFI DA .
JE VHL REEHI L YL FEBAEAV/NSVRICEFLTOSIELHY ., JAE
BAEN RFIER TH o120 EHMEFEOBRBERBEIIBEENR
EERIBETHD. XK T HEMAL D AR E LG D5 (2T RS #R 5 &
DRRFBEUTEGWO VHLEFAORE . EAMSBREEEZLS
EBEIEEL-EMAICHICEENAEXRLEEIC. EMOEBSHT
TMARBREOEENLELLLTHS,

2>RNEY/INEE

o BIBFHE 1 FEHL2FEEICHIRMBERMEFERY)—=2F LM
BFIC MRI LEEANREICTEWRT 5,
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o BWLAE WL ER-BEARE - ERBE(VMRI, CT)C&>TITH
N, ERENSEFEAETFISTELAASEBMICFEHETS,

fi# 5

VHL fRIZHESHE D /REIEE. VHL JREBE D 3.6~ 16%IZHET S
ENFRESN 2730 REYUNEZEE2ED 5~15%H VHL RIZESI DD E
SNd 2, VHLRDIGE . REYU/N\EZEOFRERTE. 11~63 % TE
¥ 22 MEELBZONDT=6 220 AEYUNEBEBDRY)—=UT 1% 11
mD 2 FRICPRAEROEFBORY)—=UJ LRIKICENRE
(audiometry)LEEERD SR EE MRI(T1 58501&. &% T1 @&, T2 %5
8. Flair ) %175 2, RV)—=U 0 THREUYVNEENRO o IETE
BRIZFMZEZITITENBOHONS ), FiMiET>TESENERFLTLS
SR IFBFREITON., BEHREERET T $5~1 FBICENRE.
MRI, CT [STIARA—7 T &7, F-FAIORE 2 /NEEZHS VHL
REFEDH 30%IEABOREIUNEELNTNWRET SH7=6 2, Al
DORAEBEVUNEEZEEL-GEE. AL ED 1 81 MRl BEAORKRE
[CTRAHET 5,

RNEYUNEEDZHIE., BRI . BRZE . BEHRE (audiometry)
[CEYITD, BRERIEIR (&, BESIE T (95%). BIR(92%). BX&E(62%). B FA
%(29%). EREMHEME(8%)EET 5 ¥, EHRZ M TIXHH SRV
BREVVNREZELFETIHN N ARV AEENERZET ClatHEh
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TW515E (3. BEE MRI D&% T1 @FE TEEZRELLTHEESN
(100%). /MR EY) /N ZFE(XEEEB MRI O Flair 2 CIRX BN O MEZ
TEYERESLELTHEEINS(38%)%, EREDERFEE CT TIXRYY
NEDERMAGELTIREINSG 3, BARETE, REMGENET
(43%)F=IERRETIEDEEAET(43%) 2R MBREITHEDIENE
T(14%)E D703, BEIORE ) /N\EETIE, LRMAEFTEN D
MEFSNDERMNH D 33,

NEYUNEEORBRIL. RAELTHARMTIBRTSHS 3135, BE I/
KTCHLERARBHNHEKREE-T LD HIDTHRRSN-LAEETRHICE
B9 538, —ERENZRZEZTOREIIFELEICEHHETHY. BOERET
ERZEHRLUEECHNT HELEFEEZERT A-OICEEETHD,
FWAEI BEOKRESIZESTRLELHD., BLDIHFE(73%)EKBH K
H1B& % (retrolabyrinthine petrosectomy)IZ& YT 3132 @4 d
%, BENNSKABYUNERIZBF O TONIEENDRENFRETH
%3, BIOFH7ITO—FELTEEE(12%), Ail/k S KERIRIFIE9%),
BREH DV IFAITE TR REREO%)TTHONEEELH S %2, MM
TARELEBE TIEMAICERTAAIIGEENHD 32, MEROEIKTIL.
FEAEMTE 7% TAREMNHEL. BETIX 3% ThHoT=, BREILMT% 86% T
JHERL, 14%THEL -, BRI, fif& 96% THEL=MN. 4% TIEARET
Bof=. BRARIE iR 77% THKLA, 23% TIEFETH 1=, EEE M
TRFRE LR 75% THELZD 25% TIEFETH o1z 32, MEHRARIL
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BENRGFLIEGEICITHONAIENHY . TOUMREEF>TLVELE
DDEAENTEINTNS 3 (9 ZET70—Fr—rSH),

3> MR EfE

30

o MERKIVRBEEZRINT D,

o REBREICIYZHTEIN., HAREEZRELCEDHBBRELEE
THb.

o BROEXRIMIRSLEBTHYSHEISHLTFMEITO,
FERAEILERN CIREELEENTARGEELH D,

1 4% 1@ 8 22 35, 36)

HERCTREREZTS. REREZROLGTVES . 3FEICH
RIDREZRORANEEEZREISEFXEE. wEERIEFT
AREMEDEWVGS 1 FE8ICHET L,

MR R EERO-OREREZTIE R L. REZROEIT
NE2EBICBREI D FECRORAIEEZREBEIGEILEE.
RAOICHEZREFIIAREEDEVNTEEREZ 1 EBICHET S,

2482 35.96)

RERELHENEMBRRECIVESH IL. REZROIEGE
FTEAREEZRE.MBELTSHERE. BT RREZTO.
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a. EDEE

MEZHERENONITHESLREZITS ), BIRLEE
CEAEMERBEERBMERBD 2 EELADHD. SHIEIS
xt LTIXE IR AR T O FRFHET5. MIEREREREICD
WTIHEEGTRENEFELL,

b. fEHIEFLER

MIRBHMEREZROMIE L EE A e 515 & (L IR 55
B #1723, A RRLGEHEE DAREIEILSNTOGEN . A
FHRAEFRIH PBDOABRNEREZIVOHRNBESL
TLWEAN. BFEFDREZELSTEEREEZITOLENHD(E

9 E 7|:|_9:"V—|\%%:H-E\)o

4> 1Bz

o VHL#®2BRRTIE. 2 MIYBZ LR - MRDKRILVEAAREZRA.
10 REVERREZEALMOBERRELRFRICRY ) —=2T %175,
o FMTTIXAIRRGRYBIBRDUIRZITL. REMEREFZ[EIND. F
EEERGEDEREFRATIHOND,
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VHL TIHEBHMBEORENLGVRR(I #FRFK.VHL typel)t,
BRIDIDRRQRERR. type2) Ao THEY ., RETIL90%LL L
NDEETHEHMREEORENAONDIRRLH S 10, HIEFin
[ 3mMERADLHALONDIENHD, —F . VHL il [T— B KYR
IWEVEME . BERERNEVLDMNS ) 4240,

1REBHSE
RIEELYREDATRMENHDEE (VHL type2 RR),
a. 2m~%IE):1x/E T,
1. BZ(BEMREICRATERDER)
2. KtERE

1. (ROV—=V U BEB)BEFERAZRTII D/
IWAZR Y (CrffE)(EEMBELRO3IF{ULE
iS5 1% )

2. 24 BRI B IRICEKD . AFRTYU /)L
AIXRTVRE . TELFID /LT EL
TIVREBEEEELEDOIFBLULEEZS
)

3. MPpATA—IILTIVRE(REELRD
2B EZGE)
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b. (10 RULTEGRBREEA . MLOEMRBELREICRY
)—=27):

EEEE IR 1x/F ., BE MRl 1x/2~3 £
c. QOmMUE~KXE):
FEEE CT 1x/1~2 &

BE . MBGCUUFEIBERECAENKEVOTHEEZMIC
AW BEDRY)—ZoTELTERT T HAEL,

2.2 LR R

I —RAOEEMBEELRKRIZITS. —A.BERBRETHEA
HAOMoF= INSTHIEHBEMEDLDTREHBEBBEENFAETHD. D
BE.~1x6 HRDTAA—REZTV. NELCLZRENBMHEL.
2)EZM 3.5cm LLEICEBXR . HAHVF. . )MMDFHEFETIRA
THEMBECFMZIITHD Y, BRIIBEF ERAKRICUIRF
%175, VHL TIER K. EREICZEL. EHE O F 7 DA &
EAHLIDT, AIREGRYSSURICKVEIBREKEBDERZE
1o, FERELCEDBEREFREATIHOND 4718,

3. B AIZH

EAZEHELTE.VHLR U DR MEEZRET IELRMER
B.IEHLEEMERNTWE (MEN) , fBHR#EERE [ 2 (NF1) (L
VOV TNIEVR) B ERREEERE (QNTBEKE
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B% % (Succinate Dehydrogenase:SDH) Z £G4 {E#E & IE) 4
EExEET D,

5>FEE

FiE e R

o BEEBEZHMID=HDRY)—=24 (% 15 mICEIAL., £EICHhT-YE
BERT B, ZWAEELTIE Dynamic CTGESEZ B HA CT)AH#EESN D,
S EAE

o EEBRMN2cMERBAECATARELTEE TS, AERELLTIEERRE
FMNHERIND,

o BEMIIDONTIK. HAXIZHMDhOTIBEREN RIS,

1. BEBEDRI)—=—2F(ZHMELUVFBELE

VHL R ICHSBESORERLIL 15 TR EEIONTIVST:

BEBODRVI—=VTIE15RICHBET S BB ZEALELTIL.
Dynamic CT ARLEBATLAA . BHREEREENHIHEEIE MRI &
L%, i, VHL 5B (2 fF 5 B &% & Birt-Hogg-Dube (BHD)IZ# 5 BIEH
AEfltE, 2RMELE VS ETHELT A, Dynamic CT TH#iklFIEET &H
bEEInNTLS,

BRBHREFICEEERENERINEE . F1~2EEHGZH
FITW . EEELN 2em ICHLFETRBEHEE T L5, EHEEN 2cm 27
SR CEREICHTHAREERE TS BRNICESHRELZR
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OREWGEX.3EBICERZEETI. BEBFIEEICOI=>TH
FEDIVRAIDNHE-60. BBRBRIZODVWTIEEEITOIEYITOLEN
Do F- . BEEODEMRILED-ODARARLGFRZETSHEEHY.E
ENXBETHD,

2.BEBDAERK

BEFRZBEMESESIUVERARES)D 2cm L LICHS KR
T.EEICHILEEEZEOD, LLATIE. BRRDAAFFAI2HE L
BemMZHEELLTWV N . BEFFMEEAGE/NETRERERA
BLIIESNERLGILE AFRBREDIIGIEREAEMNATAE
[C7gof=C&ZEZERBLT. 2cm ZHAYbATETHIEELT- 4O, FHTD
EXF. BREFH(BHAURMELIIERHELNT)THLIL. B
BOGEEME(FLOHREGNLGE). EERREROBBSEENAREL
LOPEBHINEHTHILENERATE REFFHARMNIZH
BB ESEIEEMBRMLBERSNS O, FEFEEFICEoTIEE
AR EBRIREL GO TS, BERICDOVTIE, Y1 X(2hh b
TRESENEEIND(E IR JO—Fr—+5H),

6> fE MR N 7 W E SR

o TIEMTEEEIRDBFABEDO—IRELT 15 %KLY Dynamic CT 1%
EE1T3

e P-NET O7%LMEE . 3 F&EIZEEES Dynamic CT BEE1T,

o P-NET A'HY. ZREFEDEWGEILABRBEICDOVLVTHRET S,
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6~12 7 A #%IZEEEE Dynamic CT #B&RL. 2 DD FEREF(DORKES
HAX=2cm. QIESDEEERE <500 B)DHI_XYRXEIDHRERLL
LUITABEEICERET S,

e FHREF=0:2~3 F£%IZEEF Dynamic CT BEZ1T.

e FREF=1:6~12 HARIZBEREES Dynamic CT HEZE1T.

o FTHREF=2:AEEITI.

e P-NET A®HY. EREBEF-TLNDIGEE. BEEXTI

VHL & D 8~17%DEFIIZH W TREHB R bt ES
(pancreatic neuroendocrine tumor;P-NET)D & ff & 5h 3 51),
VHLIRIZE BT 5 P-NET DIFLEAEIFEHEETRERETHD
M) BEELVEHOY—RASURARENRABINS-H. — &
DIEREEN P-NET ICERBHEIICRREINSIEN S £, 2
BB ISR IRER R DA LN BRI [E 11~20% & D70 54, VHL i/ D
FEICEST P-NETOERBIE—RICERTHS. P-NET AR TIR
& &75 5 4E 5l [& NIH(National Institutes of Health)[Z#&(+5#& &<
KBHESD VHLIREARD 0.3%(# % 633 fl TOES). P-NET 2 &
BrLi= VHL m D 1.9% (8% 108 fI TD &R ET)THY . FEITLLEM
B THD 2, VHLIRICH TS P-NET (B BMHMBELOEHNS

LMER 28 DAY 24 %9 FEER I F o TLVELY %0,

NETP-NETZEHLIEZVHLEOEELHEH X 12 (X 1)
T 16 B OMEH 2h i< BESZICRTHF—RAFUR(E 15
BMOSBIBINAZE S IREBORE . EXHICLIBEEELGL
ZEREL. AENLGESBREOY —NAIURELT 15 RLYEE
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Dynamic CT I REX#HIEITAH(F9E BREHEJOD—Fr—rSE),
INELYP-NET O H R E (L Dynamic CTHREMNRIVENTLEN
B HEFRNEAREUS)IRLEBNTLHLEDHELHD, FER
BETIEMRIAER G ELH D 9,

PVIEDEE CT H—RALS5VX(15 BE)IZEWLVT P-NET DALV
BIX.3F%(B)DEE Dynamic CTRENHEREIND, AT D H
DEZAEICENIE, P-NET ZMEFISERERNVROONTE
BliL.7.5%& VHL FE DALY P-NET $BF LB LA 40N 60, P-NET
Y. ZREBZHFESTHIEFIFERERLGLH(TERIZHE
BERIZSR),P-NET DY —ARASVRICEVWTHIBELGDIDIE,
P-NET A HYRIREEFE OLMEF ORYKRLNTHD, — ik DIEHHE
M P-NETIX. I RTFHOBIGEEZONTINS 62 F 1T 8L
REERNDBIREBEBEICEREL-EHEEM P-NET £, HFEB MR
OHONDHCRBEICFRIARSLEZEZIONTILNS ), LAL VHL RIS
HITBP-NET . 1)EHHIVIEEREMNSNIL. 2)VHL FETIHE
BEEHHALDLGLGLL ENETTEREOF TN BELGIELND
HIEND P-NET FHBIRDREICITEZEZET S,

P-NETZ&H#LIVHLBEOFREAFELT. ODRKESZE=3cm,
Q@QVHLEEZFIVVVINEE . QESDEEERE=50080 3
DHAHEIN TS, INEIDDFERAFDENEF HBHUNE 1
EFDHZHEIDEHTIHEREELNAONLELDIIHL, 2 AF
ZHLDEHITIE33%.3EFEHITHEH TIX 67%ITERELHMNR
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LD, LML EGCFREFEEF TRITSIAGNIE BEF
EEDBRHEHEILB%IEETHLSLEKY Y, hAE D VHLFE Y —A
1ZVRAICEGFRERBRZECORIRHARBLEEZIOND,

— A EBEORREBE.EERELX. FHEALZHETEI52TE
ZILEFTHS. P-NET AHYZREBZ DLELVES TIE., EHE DB
MEREDHED-H.6~12 B RICEEKE Dynamic CTHE%
T2, COBE.BEE=2cm OEF TREIVEWNVRERROG HAR).
BEE2cm OEHITIE 1 FREOBRENHEEIND LGH. £
DIINELRFREBRETFRAEFIALKRMLEIE 2ZCMED
P-NET THLRBEBOHIEF N HDHIE 2 — D (VHL 5 D7
LMIEBEBETE P-NET TIXEZRICHMDOLT FHAHRIA TS
L EEL. FREFICETSIRARESEZ 2cm LLELL
1=,

2EAIEDY—RASURACTREIZKY 2 OOFHEF(DRKIE
BYAX22cm  QESDOEBEE=5000)ZHIEL. BBHRL
LUITEBRBIEETRET D, THH0L. 2 DDFREF DEUEHI I
2~3FRIZCARAFEHLDEHTIE6~12HARICIEBE DY —A
ASVACTREZIIE IR BRBEEIO—Fv—rSR), — A,
2EAFELBHDOER ITEBOAEUENEL ASHDBENBE
THb,

2.2 EBE
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o AEREDYESNBEMFICIFUTORAIHELEERET,

o EFELBOBEICHIDLLT | UIBRFIREEFIEFHZEITI.

o FMIEEZEMEREARLL., ATRELGIRY EHKEEEZRT T HiTXEE
&9 %,

o FMIATEE, IR ABFMEIEIMRICHRLULEF T, JBEICHT:-
UIEZE D EE(WHO 2 $8)2EET 5,

e NET G1.G2 DFE. #FEMHNE(INAYLR(TI1=k—IL), RZ
F=T(R—TFTUM) D H#REIND,

e Neuroendocrine carcinoma(NEC)AVHLBIZ&H# 32 &(FFaThHS
N, EHLIGEILE-HEE NET BBRAAMRSAVICELTAET 5.

o HEiBHIAEETIEE. RAERELEET D,

WHO TIEP-NETZEMFREME . B OFE, Ki-67/MIB-1 $5%4.
REEABFZFHILE DE~DORE. . BESEEICEOVWT. 591t
REmERNTBES. a0 tR2EMERWE. B0 R EME
N WMEICHELTE =, (X 1)), WHO 2%E(E 2010 FIZEH
(2R ET &t . NET G1. G2, NEC(neuroendocrine carcinoma)é& 4y
I, BRELEORLEER 2 (2FRT ), £z, VHLEIZEITS
P-NET [XIFEALEFEHEMETHS, F-VHLIKICNECZEH TS
EFFEREICLLGVD, LD —ARAFVRIKYBRELHYESND
FEFCIELLT ORBCHEWVERZITO(EIE BEIA—Fr—+h
SR), Thbhb. EREBEEOFEICHIHLLT UIRATRELES (T
BREMZETS. FMEESHEMZEREL, ATREER Y RE# 6
mEITAMAEEET D, F=. P-NET DOFHMICIEL. th 0 30 fid
HOEHERBIZHILFMFHRLERET S, FMiA 6. ERA
FMFELEIMECERLEMNCEIEBFENBEREZITI. 2013 F
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[CARFTIILOHTIE-HILEMBRDBIES (NET)ZEAIRSA
VIDFERINT=H ) WHO 5348 2010 [ZH 5 NET G1. G2 D5
B.AFEHEDINQYLR(TILZb—IL)ORZFZIT(R—T
VRMDRHERINTLSNEC DEHFIFFEREICDLBVDA ZOHEHA
FSAUICHE>TIEEEEFTTS 8, Octreotide(H > FRX2F > LAR)
BENIBRTREOS D ERERELOTREHRERNTULERD
BERELEDHRE N HSH(PROMID HER)SNH, JEH A P-NET
[Z#1F% Octreotide DEZERMFINRICDOVNTIE, HEET S5
H0H5L VKRB TRIREBIG TGO EE. WTHOMEEE THIF
BEENAFETIEERF.ERN.SCARBBULGEORMEELE
BT RETHDB00.71.72),

= 1 P-NET ® WHO # %3

[ Faglac mHEE {EiHER
s i L b ] e P ot i

EPRAEE Rt /BB EmLEE R
s = e +
-El_ﬁ?f’MIB—] fasr (%) <2 £~ 20 > 20
R R AR - Sein | A Bk &1k
e = + ' -

% 2 BERSBEED WHO FEIERR#448(2000 £E. 2010 £)
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S oz oo

1 Well-differentiated
endocrine tumor
{(WDET)

NET G1

e

G1: HERR- B <2 @ /10 BiERY
andjor s 2% Ki-67 index

2 Well-differentiated
endocring carcinoma
(WDEC)

3 Poorly-differentiated
endocrine carcinoma [/

small cell carcinoma
(PDEC)

MNET G2

b

G2: ¥EREF3 2 ~ 20 @ /10 WIS
and/or 3 ~ 20% Ki-67 index

MNEC (large cell ar small cell type)

B4k

G3: MR M 208 /10 MiSHE
and/or >20% Ki=67 index

NET : neuroendocrine tumor NEC : neuroendocrine carcinoma

7>EERMERERRIEERIRE)

HE%H@'I‘SET Z DB

o FRIKER(MuAERDOEBERGE)DEWMGS . FICRBHREOLEL

AR

P-NET l:"f‘d'é%’:‘i_ﬁﬁgl'B%LH%%H@'TE%%(:OL\T%E%&T%o

Hﬁ%ﬂ@'lif'?"@n/ A

. F‘FJk(ﬂtﬂ@%%O)J_ BAER)DHIREFICUIRR T ZE RS %,
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VHLIE®D 7~71%DER TSV THERERE AN, B R
DF B LIEH TIKIFEAEN R KT EIARIE (Serous
cystadenoma:SCA)T#H 5 37, g SCADE ML IZTENTH
Y. BRFFAIRESGYMBROEBERGZEDHKRERNEERT
LAZFET.RBBRHIWVTAEDOLEFAZLTS, =1L, KA D VHL
EHITIE. BT IAIREMEDHIMMOEERMMRE(EENILE
HMBEMEEESIUMREERER)EOREANIEIENDLETHS,

8>HERLKEE

o BWIEMBLBERREICLOTTI,
. —RISRERTHYBMEDOETNIEHCAROBEFA,

fi# 35
EHBETIE 2BIIHAMDOLOTELCIEET 25-60%DEEI(C

10X TEET D FAIME. mAIE. EXHETHD. T
10x14mm B EDKESLLD ERELTEEZDEMBLGEND
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5. REMICEMRLE-BEDRTHYSHRMERETYT 2, Ml
MDBEREIREEDAERENDHD FELARZHSCHEFGEND,
W IIMBZEBERREICE S TIT> M  HANZHIRBRES
AHITFoNnd, BEEDAREME GV -OREHELTEDBEIIL
BERTFHEGRBABETEL, (F9FE J0—Fv—+r5R),
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