EEVEGFRTMOERMN,
FNWCE>TESND

FRISEDHBOPTRORELS, BESEFFED
#1297 1,000~1,600886D 57, BRERICEL
THLESOMBORDRAICHUBLET . HEE
ROEBGEEEERICUTVETY . TEEEEAH
BEET, BOSRINSNICRED EEICHBITFEIC

DENS

R, KBS
RS, PILa—,
FYRELEEND

EATHREHRICROHUED, FERICERDY
DHEETY, MBSV T, BRICADICESE
YEENEL, #ELUTRETHEEDEETTY.
ESE2EOUVIRESSERLT, 250%E
FIFDBEABEET SEELE > TVERT,

177 —

- 105 -



FRBENMTONDHRR

—

1.8 (18U

2. A

FEE (FFEEd)

FFEZ, BEY - CRIDA VAR, 73— JUHER
FREEH S o

FERUEEHEFEE (PBC)

ML HEER (PSC)

BMERFTZ
FRMRBETRE (DY VREE)
20

1) FERMEIBEANIE 1D
2) ZDhOFFREETS oRE 2)
3) EREAMIRE (VLY IREE) 3)

4) RUERTTE

5) FES (FFEsL) 2
8) FFE® 5)
7) Ry RH7 UERS &)

sy

WAVAIRTOLDFROBENMET L, FR
BRESBEOREESHFINDBEILTVET.
INRTIE, ERMORT, &<ICHAERMEIERFE

BPRE% <, RATRFRES (B PHEEDS
WDTEH, DA JLAEPEREORER 2oR
RICKEDETY,

FRSEOEE

1. BSERTIRSE
2. &R REIE

FrEBEE N — (BHRREHAE) O'EICELD,
UL Eo e AN SHEEREL TS S MITHES
e, BREUAE R —ETERRARTRBEIC
HlFSNFET. BFTH1999%H SMILATRBE
BEONTVETH, B RT—HDE0LeY), B
BBEENDREAETEFRIFRBEETY.

FrEAStEsIREIRE

1. I - FRIRE
e (EMR, FRIDREE)
by (Fgise, BENSHE, Wi, WERS
5E)
HHT—H—
B (D IVRBRERS)
2. IR - (A
DEE, BEXSRE, DRESRAE, PR
WA, RN
3. MILIIRE
BEBICT, BERRE, RE, WRRRE
4. SEEEIHEE

HLA9 1YY, UVIBIDAT Y TFERE

LV we®
» FTARESIBICRL ZOENRTE, F8, XUy b
BIUURICOVWTHAERILRIC, BERAPTORE
AR > THTONBEEDEE.

————e 178

BIEEFEREESIID DT, BRESRBER
w ND—SCBRTDNENGDEYT., IR —
MEEL, UIYEPIVNBEESIIRE)EL
TBEND CBEBRICESARUEY . ABREE
fpeE, DEX, WEXGRE, FRgsERE,
BEECT - BERRELSET > T, BROICEE
EZIISNIHEIIDOFIvIEBUET . ARE
IFEB D EENBERSN, RICRBZ LR,
Ff, BEMICEESA, CTRIK. Ei, B8,
BEO—T A R—Y—HECKDBBRNEA VT
— AL RIOVEY FEREL, BESEENMTONET.
HHEFREDESICR—RBRUICETEFMTHD,
BAERICHENICREPABLTONETH, BE
RBGZFRETERECAETY., BEIHDOR
SHEENRT 3 BEEHDET, A1V T74—LA
RIOvEY MNERSEFBESARICEEINET.

- 106 -



EEERIET NS

KB

LERBTITVET. N —OFHELIETY
NOBABICIHRU T, AR, EFUR, ERAR
RIS OEBEICHDNE T . FililrEm=S
CHEDETHERE~7REDNDNDERT . FNUC

BT BT EHHDET. BRIKROBEICIIER
HELEINETH, HRICEDCLEHOFRA.
BEBRLOHITNOEET, 2~3BBICRELHA
BENET,

ERERIETIRS

LEREBEAE, LESICRBIURICKETEY]
BEMICEELEY., LYETIY bOFROET
BHEEINFYT, FREXSENETOEL >TVD
=%, FEEHTSEICHNL, SEOBONKE
[CHBTEBHDET. TOHR, RI—DoRHT

EREBHET IES

GEFEMR

ij
oy —

NFFEORIK. PR, BilRE DRV CTHIRICIA
ERU, BEEOEEEY. THRIELETOTH
SEAD RU—PFa—-TEBBULER. B8
UEY. 10~14BBOAFHICEDET.

179 0

- 107 -



FOMNIGEFTEBE S FEERICTT
DNETH, FRIGEREFBREGDET,
HMEPFHRBOEETEREC TS

TY,

Bk
PR

G R R —Fifkic
BIDSBHHE

7 N

1. BEIEpHm

2. HE

3. [BEAE

4, [EHRH

5. BK, BKOFSH
6. lEEE

7. BlER

8. Z0OMh

.. -

FRIEFHED. BEENDE<, GEUR (FTROH2/31)
BR) TOMBEICRBRIE, BHBATUBLAZSICRDET,
FHERIC—BNICFRBRORERET PEBENECHTENSDD
FIH, ER10HIETHELETT. HFROVIEEL SIETH
BIDBEEHGOIRTY, SBIBRENITEDET. BORE
KRDBEFHERECSILBHHDET. TOM, AICL>2TE
BOBHP2HBRROBR B ES T TR (FHOKFZ)
DEM, BREDIRICERNFZZOIVESLDET,

FRBELYEIY MFERHRICE
CDO335HE

Y

1. [REEAIHR

2. MmigfE

3. [BE, BEnaogsTe
4. [BEeE

5. IE8Rm

6. B

7. B

8. Zofts

e -

- 180

BIEBIE, EABECDICVIYEIY MOBHERBUTY,
BEFHCHSIBOELT, BEARM, MEE, BETLEBD
AR (FHTOETADERLTS) ORNEELHSNE
SERBFNEEIDICBOHDFET., FBEHREEST
BBESMEKE > TEDICK LD EEPHBEDETHHEN
BTEHHD. REFPENDSEBEZRUAARLED, FHEE
DREDBEEBLODETT . BHOLHRBIUVELI -BHD
F9,

- 108 -



A ER DEER

[

IO TE R

J

\
RSB D SEiTHE) BRRISHET SBEVESIC,
BEESPIRLYEIY M
"?)’”;;;:”;““E" £, SR EVSEERAL
=77 osmgh 7l TmeA T .

=9, BEL~SWEDEEAR
LET. BERGICIIBELRSN
2) xA—NE  nees  SIOTRY BURICSVEIEEBRGE,
NLRICET D P T LMBHEBER
o 2>mq BHBOET., BELEAOER
Tur=e EROBBCEHBOETH, B
5 2o BERICZ LWBADHROTY
1 Bt R FEMNEERDUETY . AR
FRANHHORE, 2704 K
2) FUF=v® Tk, BRAORSEE TV,
S BAMUET. BIEERS
FENHFBREORETESDEYE

TS M R OTEIA & SRS

CMEA AR
EPIZL

1

2

BH%HAR

- 109 -

AB, BELEUHRERELED
ERBEABRETHILBHOR
ER

DYETIY MIREIHERZR
RUTWB T TS T LRI
RRAET BN DET . #
BOFERERRTY, FOHRL
FCRTCICHRERBZTDLD
[CUTLIEELY, SBRISRRRIED
BEVPREBUCELDEITH,
SEIHRIORLE, HE, NEY
B, fOANWABDRSZTVE
ED

181 e



DOEOIFRBIEICHT dEFRLEER" FHBETEHERER, Fhio2s

2 REICLDRBEREDFT, BB
= FZ DR (L) (ST, LE

2 94% (69.9%) SEFRBIELE DI BEERRT O~
78.4% (77.6%) | 76.2% (75.2%) 80%TY. EBEESFAEE

«BRBLEESSRELTVSES APEBEFELRRADEVNEEINTWLE
DIITITHDS, EDHTEYEYSG
BETCHDEVAFET. LHULED
SBBESNHBIEELOERTE
BEDETERCTI NSO, BE
BRKESHDTEEHDET.

FRBETHRTEdT s BESNEFRBOBEREEL,
EEEEEROBIRRE T NEE

1. ETZTEHTEE (s BEOEIRET Y. FHEBERE ~2h

O HAHENTAY BOARDRETT., BREDEY
3. %%%73\&02;%’; B/CER & MR - }i*ﬁgb\(ﬂ\gﬁt",
BREGRICLDEOBRBESHULRD,

THICHEREZMEL LD UR
T FKICRBMFBEIOBHERPITO

Fﬁﬁ@ﬁﬁﬁ | BEOBEEEQFIvIETNE
) T, BEFABBICTFoTHSLE

1. AERRZIEL <8R WTEld, BEEL<ROTE, 48

o REIFLLBEE4E BELVEEETRCE, ELICB
3. F%EL - SBUVLORT ERBRHICEEREEZ LTV E, 8

4. EIERRT B %i;/(?yzot(d’_%):t?, )

| ] OOBREBERLEEEIBCE

BERHOLETH, BESATEIKC
BIEOLETODT, TREDEEEST
2TLEEL,

——e 182

- 110 -



BREOBE

Ty —4—H 88

EERED

BRGEOERAOREEREVNSERICUEL,
100~ 150gDETORETY . BRICE2D08
BHEENSOET. 1 DIFHILBREDIDED
hlCERE LTHWL, BRULBYDOHELEEITS ETT.

- 111 -

HOWEWSBETT. BI1DE, BROSVY
I\ ABERTA AUy, J)badryehsm
BEEEETOINLEV/EDHTDRDRLENSE



BRRBEITONZRESEN

1. BEBEONREE
1) BRI IERAEE THIT &

FHICRERENBEEERTIRSEHD 5%,
2. Fif
FRIRFAIE LTEORTHEE UL,
3. BHHERTISHHFEIC L DHIR

3) BiiES

BREREULEL.
4) ZDi

EBRNICERBEOELDG D, HOREREA VAU YSBHELETLTED, BEERD+915
HEZHED LTREETRSOBENIEXLLED,
FERITCICERBEEZITOTELVL, EEBEEEBCREBEESI250TEE,

2) A VAUV RFERBRAEET, BRRYRBTELLD A VAU VERV S S BAEFRICEL-T
SIEENTRETSHD, KBTIV FO—ILhEh) TRETREDNEBICDIEDIFELTLBED,

1) BRAEBRECETHTRAINZ SR, RENONSEEEXT S,
2) EENEORRE, FIMOFBAES, FHOEEEs.

BHEBOLR TR G COEEERL, COMCBROMENE, BALTULREHFan3E

o

FERATEAREAS FUBERRISAS  BRSNOITEE. TH0548208L0ER, —HRE)

FREBETAHEICLDIERENHEL, 55508
(QOL), PHENETDCLEENELTOET.,
REREZVPIMEETE, H2VLE1 VAU VEEL
ERLRKDTRITEBRODYRENESNTLDERRD
BESAICEBREEDERA. ESNERER
DEIFBETAILSOET,

WEEBEOER

A AUVEEFEROERRE (1 BBERRTS) D8
EEAT, A VAUVCKRBIEDY S O—IUHE
¥ BRRAHEOETHIBECNISAT. B
DEENEVE, BUKETTLEEREESIT
WTBESFBEUTUVSES,
BESENEEOES

A VAU VESDOH TIRIEEOTE I LL,
ABBREREDESY, 4 VAU RELDERED

—e 184

BESAT, BRARUEBEDDICENEEDONE
55

BERBEOENE, REEA 2 U R0,
B (RDBREDMETUTA VAU B TER
{FBHTE) LTVBTERRUELED, Z0H
ICHOTHEREZUET, o, BRORUES
EUTWTH, tDBFRRICE > TIdBERES
SNHEWBERBOET, SIAFBIRE RS Om
BOERPETL, BEOLEAR(RMEDRSR)
DHLBETRBEFNEEIERTHDEFES
N, FLELLEOBUDRT., BRENSDHS,
SOITREBOR D FREIND 12D, BEFHHS
FonFEth. EBICDVTIE, SOBRKTII60
BUTHEZELVEETNTLET,

- 112 -



BREEDER

1. RF—RIDODE
1) TS
2) LBIERERE
3) &EHEEBE
2. BRELOMRICKINE (BF0Y-)
1) B - BEBE (SPK)
2) BREEREBE (PAK
3) EREmEE (PTA)

B (D) BT
sEomn 00 LT

BEBECE, BETADIRRICEST,
EEERBE - ERERERE - BREER
BEODHAEDNSDFRT .. TNENDIGEL
&, T AL SOEREREICI DR
3 - DELEEBES, BEREOESFN
D SORBRECIDIELBEBEL
HHOFET, AEFREMEEZERD, BX
EREBEXY NU—JICER - GRDVE
TY,

% - BERBEOSR) : -

{ Py Iy N Ty T

BRRBEARSIRERE

1. Bk, #§&
2. HmEEERR

3, IESRAEE © FROIER (RBC), Bk (WBC), mvh
] (PIt), ANYhIUw b(Het), NEJOE Y (Hb)

4. MREICSOME | 7 RUDL (Na), AUDAK),
#% (CI), I¥E(BS), MHFVEZT (NHa), C-~
IF ke

. BR (BROS285)

. B0 - EEEBXERIBRS

. 158 - BBEECT, BEHRE
. EE

9. mBHRSZH

10. FDi

0N O

s e

(ERE, BESh, TRE, MSWEE)

-

- 113 -

BSE - DELERBETCERERRFMIL
DFETH, A\RBRRE(CBEFHHEET
HRIDDOREEFTVET. EldERss
D, RIBOHEEDEY . TCMEED
BEORHAVAUVEFERUET, K,
BEZZITDDESHDERECEA, &
REREEEULT, BROEAVTF—LR
JVEVMEFVEY. AT —ALRD
eV MIBERE, BESAYA RS
[EXFT 4 WY =2 v ILT—7H— (MSW)
BELFEZEELUTENLET . £4ER
BBEIFEFHOLYD, Fr—, LIET
VREBICBEMCITICTOERESL
B, A1V77—LRIVEY MMTONT
W&ET . BEERRRE - OFILEREEBE
CERORE, B8, (VT —LRIY
YT NET,

185 +—v-——



SEFMBETV, BEORES (BEARE)
ZRESCSDICBHUEY. B - BERBE
DHEICERHFOBERE (Z<EES) bigH
UET . FEREEEROHREDEA3ME
BEE, B BREOBACIE6~T7EE
POFY. RECRERSERLTERTS
CEIELD, BEDDEN7~8ecmTEDE
BHBOFET,

SRR 5

40cm

+ZiEB
g

e 186

- 114 -

BE - DMfEIE RF—h S ORI+ —EE
CEBICHEBBINTT. BE, TESO
EITHEL, BNOME (SE8HER) B
BEROMEEDHEEFT, < EBEROT
THEBEUVIVEIY FNONBEDEYE, BR
ZBICRTKSICLETH, BCDOHCT
CHHDERT. B - BERBEDEALCE,
BRZRARIO TS (ERREI: i)
CBEBUET . FHB—E8~10BEHID
bFEF.



SIS K —FEICET
5 BEHHE

4 3\
1. BRE

2. AR

3. Bt

4. [RHE

5. BRiEERED

6. SR

7. 20

SHBEEBECE, BECND0RBEIE
(BAER) TIH, DRIERMEDRS
LIFEEETY, BESIBEREILVET
Y NDINBERFEREDEQIET, BB
EREFEBRICRTLICLET. BRER
BIFRFEOBAEBHTY . FHRAEIFS~
10OBETY.

S RF—OAFHES UTE, ERNICIERRECVS TR
BEI-SEBLDSERNDBORICENDTEHHDFT,
RU—VEWSEDSHAICEEITDCETERICERTSC
ENBLOTED, BERHPLERIBHDFT, BRENIC
FEBOVRICESERREEOURIDEZDT, BREd
RN DB LB D ET,.

vy}

J

EHRRBEFHRICECD
HIE

1. IREE

2. BiEER, RIS

3. & - B (B yasgats
4. BME (U bAAODAIVR,
EREREL)

5. BRI

8. ZOi

L J

BYEE - DMBIE, £EEEBICUIYETIY POAFHERLELT
WET., BESHICASBOLLT, MSERRDERLTEH
ETHD. BESNZERERHESIEAEVILBHDE
T, BECBERRBENREOVEBOEATEORY, R
PRETZIENSBD, BFMOLBLILBHDET. Tt
BESNERBEORECBRELEDEIDILNBDET,
BEBETE, SERESEEORD 1 BERERNEEVNIE
BPHDET. THRMELE RF—DBAICBVNEETECDE
TH, BEETOLBRBEIEEL, ATBHBAZECKED
F9,

187 v

- 115 -



EERT, REDEE, BREORRK

BIERRIHEOTEE & S

1 2

BRBESREIHR 0B S5%

B

i4

21

5{(HB)

BREDRISHEVESIC, B
EERIRLUVETIY MERERE
MHEEVWSRZERBLEY, BX
2~3BREOEEARLET. LH
UED'S, BERATULTHIEER
BHEC DT ELBDET . FO8E
El20%81%T, BEAERRT
O« REECTARULETN, EE6)
TRAGRRIGEDERTINED,
BERRBEBEEINBUARICS
< TERBTRECAERIDE
BAR, BICEEDUETY. BRE
(FIEMER G THRAEERE (@h s <k
HTLE)ICEBHILBENVTTN,
BETIREEELEIL, BRES
TRIBEHFENCHONETY, Bia
EDVEEEBERDET L AH
ETY. REGEERRLIDBY A
JVABRPERBROEE, BNE
DOREETIH, BEBETRSg
ECBLVERFRBRETADEROR
., THCKENT TR AERSE
TVWET. REIRRIZERT38
ERETALBICIEER NS BRE
DEEZMA TV HBLB D F
¥ ROBEPRSBIEETAT
CICEMDRELET,

28 (&)

T s e
FHF T

BiET M

TNV BN

*k ‘k 20mg v

——— 188

- 116 -



BEBETISOBREHD LG, 5
EFRES0%ULEBFTY . BREDREET IR
BEBEESDOHVETIEINIL, EEBEBELG(IC
BO%L EEBKDOBBICHRUTEREERIET
9. % BEERBEOBEOEERENS0%EE
S5(CRIFCT. LHUEHSBEBESNRE, BR
FXAEETHEDTREL, A VAUVEED
BRCATERBEALLDHBHDEY.

BRBETHERTESCL

1. (EIFEFFDRK
2. 41 VAU VisEHNAE
3. MEEESICETRENTED

BfREOFEER

1. AEREZELLRKRT
2. REIELLWEBEREER
3. FEL - SHVOBNT
4. RICERT D

BESNRR (BLUBE) ORESREL, R
BRI ZROBIREI NILREDSTEETY, B
RRERIE 1 ~2HBEOARDNAETY . BREb
ERNEAERE IR - RIREDMVET, BEBRIC
KOEOEEEBH LD, THICEBREEZZELS
LIEDLEY,. FnEEBECEERBEDER,
B$E, REEEIBEUCREPERORBOLERE
ICREBTDOARTIEDITEESNE Y. £45F
Rr—omEE, REQAE. 201 MO—)
BFEHRETED, EHERICHRERIMMETT .,
BEBECHGINS LR, IREPRELTE
IEREDERL, A YAUVEREAGTREELSDT
ETY. ERUBRESNICEROBEED T2 TR
VBSICEERNICA VAU Y REPRERTED
BLET . COBEICHEREMBERETELZD,
MBEEERICETICREERD CENTRELOR
Y. RCERRICLDEHEDUEDEFTE, &
BWOTREZEROELED, BOHHEELEOEL
BREERC, ETHENELEOBEHRESRE,
REBIEE, wo<DTIHPRELTEET.,

189 e

- 117 -



R - MRBHOKS S120

I. &7 —4% - =8

B BB RO R

ORI, Rk —
W BB RIS RSB, B IR SRR A SIS AR e

B rUsic

SRR, BRMEMECHYI X o T bl
Y PO RRLBENT, EFEOROVETORLS
THEERMEREDEI VR M7 F-Y AR EER
I EBRAS 5 IEEREERRICE L TiFbhT
WA LK) RHERBICHT 2BBERE LT,
B, BRBHLBEEBHMTORATWAY, HER
RN A R 2RO S EEBOASTI Y L
TRIEY HRET, BESFMCMREHLTY
F—TANeREBE LB TICBIET 500, HiKg
MU VBRBOBRETH 5,

DYFEOHERMIIE - BBBHITROREBM
Predli& LTHMEEZED, 206 E268B 3R
22 BERBHHE, 1996 FICTFH RS, EHLTE
HoAEE, BuEamRE, SRKECIIRRLAY -
¥TITN—TRBHEE L, 1997 ELS I BB
BEBIRET X VX V—THOBREBHEE LT
BB BtG L7, BMAN OSBRI E L MISiiET
ERmRECH Y, (REBMoOEE (199848)), T
BRI~ = 2 7 V8 1 M (2002 4) - 55 2§ (2004
F)l bEOFE - -FIITER LD E T ABRBERH
BIE~NI TRELBIWRIMES N, 200447 A
EHRSENLRRESR T RIURR S B BB ER
RENBEE BB L, BREEBROERIC
HIMESREBELL [HREBRER~= 27 M3
W (2006 4E) ] #EF L7,

BEBMBECIIEYS 7 b F+— & LTS - L
T BELTYAA, BIEFF— ke LTl
BERCOhD IS, DIEOERBHFF—Dlzk
AERGEE FF—C, TARDPEOEREBHEOE
D1 2CHb, 4H, bHrEOKEBBHOBRNLE
M@z >wWTHET S,

g8 MREHEK
1. BEBBHERETES LUEESE

- BEBHMAES TR, ERICRBOS - &
# o BIATTRETSH B & L #HRT A 72010 ke
R, B ERBHERORENS o Be S
DR % b L W - BABRTIERHOHREE
ZRETHHL, BRBEEXT-oTwaY, 20ONE
&, S - SEESERR L LT GMP B2 7T A5
HEMRRE AT A LA, REBESORE, #ie
EROBER, v MG OREBEE  HuET
MLAEMPENLTWEIE, Fr—54Ectt3
4 R OMIE, FoEEBHERE LTEMIR
BRI O, HRBREQEMEL EOW, R
ROEHRER, BEBHEERY= 27 Vit TR
FHEECELZ L, REOBEHTH S, o hEF TR
B VRE R - U - BHEGER L LT, A sEdek
¥, WRRERKE, EITHEENER, Tk,
RBUKE, HEKE, BRAED 1 HEIHRESH,
2009 4E3ADLBHERZEER6ME L L o7
MREEEZ - EHBRIN  HEBHERND
=T Y FRAKICBUAGMERCI, O
PHET A8 () BXUBHET 2 EEY T 2
WeHEEMEL 7oy 7 HEBERELTWS,

2. LyET pESR
BEBHOBIEER, OMEEA 2 5
FLIETLA YA VBRELELTARET, @
BRREPIEOBEZE NI L - Tblilay bo—
HHEEER, @S BUTORE, L LTwa, LiL,
HEOL - FHRE, 7Toa- b, o, BuE
BOBE, BEEE, RUBOBMELRV+HELLY
FRERLLTVWA", BRBUEBECHLTE, ®
BHHMBHOBSETAMECRERE L, BBHi%
ERBHGESITE, BHitke Y HULEHAL, 717
Fori8mgdl LFTCEES Y HOMES LT+ =

- 118 -




s130 0B Ml Vol 44, 1551 %

YOEFAF02LUTT, A7 4 FPRE 10 mg/dl BL
T, hokEr@BLoTENBROMEL LT
A%, 2008 4F 12 AROWET 157 £08HF s h, 31
BHDZEA 20 VEBAA T A, BHEICTH
e e ofzb 025G, FRE 134, HiRPET
5859, LYYy MEE L LT 130 208 S
nTwa,

it BRLEE

2008 4F 12 1 £ T2 65 M OERTHI T DI, 18
ORTE FF— 2B < 64 EUT LB K —5 6 032
Thol, CDILMATBHOLELHAELTY
ez 18 R (BHEsHl, L B3F) KL THE
BHM T DR (RS BB/ BREHX100=
52%) . BAHLESIOEHERMILI7IHK, BRAERIX
~37 (#35208) £Thol,

BEBHMIIRT ) JLITRT, Chbn 18
Pl T 2BEIE 1 E8 %, 2045, 3064
Tdhofoo WH, | WML 2EBHE, 3EBE
BB A, 4R LB, HbAICHE, ¢~ 7
FREIFEFNREFNA A YLER 3072180 U/
day, 242+11.0 Ulday, 21.4+115 Ulday, 21.0+77
Ulday, HbAlc i : 8.8+1.8%, 7.5 1.4%, 6.5+ 1.4%,
6.2£1.2%, C-~7F F EELT, 05104 ng/ml,
0.4+0.2 ng/ml, 0804 ngml &, 4 VAN YLBE
B LU HbAIcIBMATICH LT L, #iaipic
HoloC-RTF FRBHEILEBEL oTws, &
NoOEAOS L, 2HEBHEO 1AL 3RO 26
DE 3 FEFIC—EEICA VR YR R RO, B
LB ARBBREHCIFEY 7O ba—- i
L ABERBHOSHRENTIEIC BT BB ESOR
#CdH D, basal c-peptide level 4% 0.3 ng/ml A L% ¥ T
Bozk, MEBKEGZHH, 14, 2682
BB AN Z N F180.0%, 73.3%, 587% ChH -
= (B1), :

2000 4 (2 Shapiro L1, MERBMET o4 7EHT
RTIZBWTIERIII VR VRSB S A &
HELLY ZhidvwbwazFerbrsora—
NEEH, OMREFERENO I BERMCEA
HIMBAER D 5 VI IEAIEE S RRE R ERIC
BREL, @QREitime LTAFo (4 FEEHEET,
PLCD 25 E 7 7 0F = VA TH B daclizumab % #
AFREL L, SRR L UCsirolimus &AL Y2 a—
Y yBEEHTH D crolimus TIRBERCER, OB

%)
100

40

20 1

C-peptide lovel > 0.3ng/ml (%)

0 4 8 22162 2% B 32 (A
DEEABER OB

B1 MBESEB

By ViR EORBY s k&E kv boT
TIVERWTAEL, QLY Exy bofESLD
10,000 IEs (islet equivalents)/kg PA L OB 2 BT 2
20, RS 280 3RIOBIMETS, & ¥
DEFrALTWEY, TOBROZHERXERETD
LFEY 7O b2 LOBHBHIIBITLS VA
J BERBROBREEERSIA TV S,

Ok, N ORE TEHE A ORENEHEE SR A
b, TRTY Y70 b a— LR BT LS
HENTVD, TS, BARIIHIE PRSI Y ¥
Ry 17 v (ATG, Thymoglobulin) 38 L e M3
W TNFo L7 8 — SR & fl v, HERSRIEI0m &
LTANY Za—Y YBHEAE everolimus % 5 i
micophenolate  mofetil % &% Ml A G b 5 GEIIHIB
&, AR VHBEORLEE, 4 X2 VR
BRBEOA YA YERBBOERIRES ATy
L7, i, HE, RRCBVWTIIERBRE Y —&E
BELTHLTH-0DORKEM TS D Phasell O
BREAT9 ~<, Clinical Islet Transplantation Consortium
(CITC) PH S, FOERMILESATVEY, 2
O T MEBHBFOHE A L L T Thymogiobulin
PHEAEATVWES, Z0L 5 2BREZTT, HIE
O - BEBHMIAR T, BEBHORAMLHD
HEREEY 57001, WE B A OB AR I Thymo-
globulin ¥ W AH L wRENH /o bo- i ug
L, BEBHERGRIC L 2ESERLRAMEL LT
HIELTWaA, 4%, ChoOMREICL Y BBSBHO
TGt IR SN L 0 B RERE L
TERT RN D S,

- 119 -



HE RESHoORE S131

LA, 200743 A, Liberase HIZ & % Creutzfeldt-
Jakob HRBEOTREM AW S L & b, bAEIIBY
HERBMIEELELTYWA, L L, BHEER Y
TTTIRENOHCEEERA 2 AFL, ErEsmn
OFWERIZ L Y TOHHIEER L. BRIESR
HErEHTIREIEZE-TBY, 2000 ENICIIHERE
Tk %ﬁjg}&'@ﬁ) 5o

£ BhWIC

BIRBHEROPT, BLFHLVIEEBMHL, -
HEBHMALSFRE b o THfitiky, HER
HI0EOHBE LTORCHMISBMT A LI TE
7oo S, HABHMAESRD XU - BEBMIIEES
DEAZZ LY ETIRRFLOTH OB THY,
BERLAB B VD TRBEOELR L2V,

X ®
D - REBEMRASE BABHEEE~=aT7L
B 3R WO B - BREBSTBHERIZE G, 2006.

2)

3)

4)

5)

6)

7

- 120 -

BE- MRBHETRS HRBHENEGRS
(2007). 4 2007; 42: 439-447

e BRBENTs HBEBHEMNSSERSE
(2008). FEHE 2008; 43: 482-485

Shapiro AM, Lakey JR, Ryan EA, et al. Islet trans-
plantation in seven patients with type 1 diabetes mel-
litus using a glucocorticoid-free immunosuppressive
regimen. N Engl J Med 2000; 343: 230-238.

Ryan EA, Lakey JR, Rajotte RV, et al. Clinical out-
comes and insulin secretion after islet transplantation
with the Edmonton protocol. Diabetes 2001; 50: 710-
719.

Shapiro AM, Ricordi C, Hering BJ, et al. Intema-
tional trial of the Edmonton protocol for islet trans-
plantation. N Engl J Med 2006; 355: 1318-1330.
Bellin MD, Kandaswamy R, Parkey J, et al. Pro-
longed insulin independence after islet allotransplants
in recipients with type 1 diabetes. Am ] Transplant
2008; 8: 2463-2470.




J Hepatobiliary Pancreat Surg (2009) 16:124-130
DOI 10.1007/500534-008-0020-3

Clinical islet transplantation in Japan

Takashi Kenmochi + Takehide Asano * Michihiro Maruyams -

Kenichi Saigo - Naotake Akutsu * Chikara Iwashita
Kazunori Ohtsuki - Taihei Ito

Received: 15 June 2008/ Accepted: 15 July 2008/Published online: 23 January 2009

© Springer 2009

Abstract

Introduction The results of clinical islet transplantation in
Japan are, here in, reported and discussed its efficacy and
problems.

Methods Since the first islet transplantation was per-
formed in 2004, 65 islet isolations and 34 islet
transplantations to 18 type 1 diabetic patients have been
performed in Japan.

Results Following islet transplantation, patients experi-
enced decreased insulin requirements and lower
hemoglobin AIC levels, and positive serum C-peptide
levels. All patients achieved stabilized blood glucose levels
and the disappearance of hypoglycemic unawareness.
Although three patients achieved insulin independency for
a limited period, persistent islet graft function was difficult
to maintain. Overall islet graft survival was 86.5% at
6 months, 78.7% at 1 year, and 62.9% at 2 years after the
first islet transplantation. In our institution, we carried out
23 islet isolations and six islet transplantations to four
patients. Although insulin independency was not achieved,
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Introduction

Pancreatic islet transplantation h ential to become
the most physiologically advantageous and minimally
invasive procedure for the treatment of type | diabetes
mellitus. Since the first clinical islet transplantation was
performed at the University of Minnesota in 1974 [1],
results have been far from ideal, despite an improvement in
the islet isolation technique introduced by Ricordi et al.
[2-4]. The introduction of the Edmonton Protacol, which is
associated with a highly improved rate of insulin inde-
pendency, encouraged us to promote clinical islet
transplantation [5, 6]. In 1997, we organized a Working
Group under the Japanese Society for Pancreas and Islet
Transplantation for the purpose of starting a clinical islet
transplantation program in Japan. The first task of the
Working Group was to establish a system for clinical islet
transplantation in Japan including registration -of patients,
procurement of pancreas for islet isolation, and transplan-
tation of the isolated islets. Thereafter, various problems
concerning the initiation of clinical islet transplantation
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were discussed, guidelines were drawn up [7], and a
manual [8] for clinical islet transplantation in Japan was
completed. Adhering to these guidelines, the first islet
isolation from a human pancreas was performed in
September 2003, and the first islet transplantation was
performed in April 2004 [9-11]. Sixty-five islet isolations
and 34 islet transplantations were performed in Japan
between 9 September 2003 and 31 March 2007.

Herein, we report the process for starting clinical islet
transplantation, and its current status in Japan. In addition,
we also describe the results of islet isolations and trans-
plantations in our institution and discuss the problems and
future of islet transplantation in Japan.

Current status of islet transplantation in Japan

Process to start a clinical islet transplantation program
in Japan

A non-official meeting was held in Tokyo in 1996 to dis-
cuss the initiation of a clinical islet transplantation program
in Japan. The meeting was conducted by S. Teracka and
T. Asano, with participants from Tokyo Women’s Medical
College, Chiba University, Tsukuba University, and Sakura
National Hospital. This group was officially authorized as
the Working Group for islet transplantation of the Japanese
Society for Pancreas and Islet Transplantation. The
Working Group first developed a system for procuring
pancreata for islet isolations after negotiating with the
Japan Organ Transplant Network and the Ministry of
Health, Labour and Welfare. Because islet transplantation
was classified as tissue transplantation, the procurement of
the pancreas for islet transplantation is now regulated by
the Japanese Tissue Transplant Network. In Japan, nearly
all of the pancreata for islet transplantation are procured
from non-heart-beating donors because pancreata from
brain-dead donors are used mostly for pancreatic organ
transplantation, according to the rules of the Japan Organ
Transplant Network. Indications for the donor were agreed
as shown in Table 1. The pancreas is procured by the
procurement team from the islet isolation and transplan-
tation centers authorized by the Japanese Society for
Pancreas and Islet Transplantation (Table 2). The pancreas
is preserved in University of Wisconsin (UW) solution or
by a two-layer method designed by Kuroda et al. [12-18],
and is transported to the islet isolation center. Islet isolation
is performed immediately at each center. When the results
of the isolation fulfill the criteria for fresh islet transplan-
tation: (1) yield: >5,000 IEQ/kg (recipient body weight);
(2) purity: =30%: (3) final cell pellet: <10 ml; (4) viabil-
ity: >70%; and (4) endotoxin: <5 EU/kg (recipient body
weight), a recipient is selected from the recipient pool by

Table 1 Indications for the donor in islet transplantation in Japan (8]

1. Age: <70 years
2. Warm ischemic time: <30 min
3. No infectious disease, and no history of diabetes mellitus

o

. Preservation solutions: University of Wisconsin solution or the
two-layer method [12~18)

Table 2 Japanese islet isolation and transplantation centers autho-
rized by the Japanese Society for Pancreas and Islet Transplantation
(Aprit 2008)

1. Tohoku University

2. Fukushima Prefecture University
3. Chiba-East National Hospital

4. Kyoto University

5. Osaka University

6. Kobe University

7. Fukuoka University

Table 3 Rules for recipient selection from the recipient pool in Japan

[8]

1. Recipients must be registered with the islet isolation center
2. ABO blood type
3. Second or third transplantation

4. Waiting days

Table 4 Indications for the recipient of islet transplantation in Japan
{8}
(1) Indications

a. Insulin-dependent diabetes mellitus (serum C-peptide level:
<0.1 ng/ml)

b. Unstable blood glucose levels even under the treatment by a
diabetologist

c. Age: <75 years old (preferable)

d. Sufficient informed consent obtained from the patient, family, and
family doctor

(2) Contraindications

a. Severe heart disease or severe liver disease
b. Alcoholism

c. Active infections disease

d. Malignancy

e. Severe obesity

f. Untreated retinopathy

g. Others

the Working Group according to the rules for recipient
selection (Table 3). The patients were registered with the
Working Group at each transplantation center according to
the indications of recipients for islet transplantation in
Japan (Table 4).
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Results of islet isolation and islet transplantation
in Japan

Sixty-five islet isolations were performed at the islet iso-
lation and transplantation centers from December 2003 to
March 2007. Only one isolation was performed using the
pancreas from a brain-dead donor and the other 64 isola-
tions were performed using the pancreata from non-heart-
beating donors. Thirty-four successful isolations (53.1% of
64 isolations from non-heart-beating donors) fulfilled the
fresh islet transplantation criteria and were transplanted to
18 patients. Analysis of factors influencing the results of
islet isolation demonstrated that donor age and a warm
ischemic time did not affect the results. In contrast, the
total ischemic time was significantly shorter in successful
isolations in comparison to unsuccessful isolations [8]. All
18 recipients were type 1 diabetic patients with a history of
diabetes lasting from 6 to 37 years. The age of the recip-
jents ranged from 16 to 61 years (36.2 £ 10.9 years) and
there were 5 males/13 females. Six patients underwent
three sequential islet transplantations and four patients
underwent two sequential islet transplantations. Out the
four patients with three islet transplantations, one patient
showed insulin independency, and two out of six patients
with two islet transplantations achieved insulin indepen-
dency. However, all of these patients returned to insulin
dependency 2 weeks to 6 months after obtaining insulin
independency.

The islet transplantation technique was performed
according to the Edmonton Protocol. The isolated islets
were transplanted into the portal vein using an angiocath-
eter via an ultrasonography guided puncture. A steroid-free

Fig. 1 OQutcomes of clinical

islet transplantation in Japan. (U/day) a
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immunosuppressive regimen was used with sirolimus,
tacrolimus, and anti-CD25 antibody according to the
Edmonton Protocol [5]. As shown in Fig. 1, serum
C-peptide levels were 0.5 & 0.4 ng/ml after the first,
0.4 + 0.2 ng/ml after the second, and 0.8 3 0.4 ng/ml
after the third islet transplantation. Positive insulin secre-
tion from the islets, as indicated by serum C-peptide levels,
resulted in decreased insulin requirement; 39.7 & 18.0 U/
day before transplantation, 24.2 & 110 Ulday after the
first, 21.4 == 11.5 U/day after the second, and 21.0 £ 7.7
Ulday after the third islet transplantation. In addition,
hemoglobin A1C levels decreased from 8.8 = 1.8% before
transplantation to 7.5 & 1.4% after the first, 6.5 = 1.4%
after the second, and 6.2 & 1.2% after the third islet
transplantation. All patients obtained stabilized blood glu-
cose levels, which resulted in the disappearance of
hypoglycemic unawareness [19]. Overall islet graft sur-
vival, defined as a serum C-peptide level of >0.3 ng/m!
according to the criteria of the International Trial of the
Edmonton Protocol [20], was 86.5% at 6 months, 78.7% at
1 year, and 62.9% at 2 years after the first islet transplan-
tation (Fig. 2) [19].

Results of islet isolation and islet transplantation
in our institution

From September 2003 to April 2007, 23 islet isolations
were performed from the pancreata of non-heart-beating
donors in our institution [GMP grade Bio-clean Cell
Processing Center (CPC), Clinical Research Center,
Chiba-East National Hospitall. The age of the donors
ranged from 10 to 69 years (37.5 & 18.0 years), and there

(%)
(ng/ml) b c
124 12
Serum CPR ]V HbAIC
1.0 ! 10
i
08 8
06 6
0.4 4
0.2 2
2 o
Pre ¢ g9 gv Pre = gw 3¢
e = T o7} =T ) )

- 123 -



T Hepatobiliary Pancreat Surg (2009) 16:124-130

127

were 13 males/10 females. The causes of death were
cerebrovascular disorder (10 cases), hypoxia (7 cases),
trauma (5 cases), and 1 brain tumor. After cardiac arrest,
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Fig. 2 Overall islet graft survival (defined as CPR >0.3 ng/ml) was
86.5% at 6 months, 78.7% at | year, and 62.9% at 2 years after the
first islet transplantation
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Fig. 3 Post-transplant course of patient #1 (Department of Surgery,
Chiba-East National Hospital): stabilization of blood glucose levels
and a decrease in insulin requirements were obtained due to the
positive serum CPR. However, serum CPR decreased gradually after
islet transplantation

pancreata were procured using our in situ perfusion
technique [21]. In 9 of the 23 donors, permission to insert
a catheter into the aorta for systemic heparinization before
cardiac arrest was not given, which resulted in a pro-
longed warm ischemic period. The pancreata were
preserved using a two-layer method [12-18] or a simple
cold storage in UW solution and were transported to our
CPC.

Islet isolation was performed according to the Edmonton
Protocol, with some modifications [22-29]. Briefly, the
pancreas was distended with a cold liberase solution
(Liberase HI, Roche Diagnostics, Indianapolis, IN) by a
ductal injection. Thereafter, the distended pancreas was cut
into several pieces and put into a Ricordi chamber and
digested using a closed automated system at 37°C. Shaking
of the Ricordi chamber was performed either by hand or
using a shaker. The pancreatic digests were collected in a
flask on ice and were purified on a Euro-Ficoll discontin-
uous solution using a COBE 2991 cell processor. When the
results of the isolation fulfilled the criteria for fresh islet
transplantation in Japan, the islets were immediately
transplanted to the recipient.

Our technique of islet transplantation follows the same
procedure as in the Edmonton Protocol. The immunosup-
pression protocol was a triple therapy using sirolimus,
tacrolimus, and anti-CD25 antibody. Four patients under-
went six islet transplantations. All patients were type 1
diabetic patients (1 male, 3 females) complaining of
frequent hypoglycemic unawareness and showing unde-
tectable serum C-peptide levels (<0.03 ng/ml). The patient
ages ranged from 16 to 33 years old. Two patients under-
went two sequential islet transplantations.

The islet yield was 400-491,040 IEQ (mean 148,511)
and the final purity was 1-70% (mean 35.3). The stimu-
lation index of static incubation was 1.38-11.69. Six
isolations were used for transplantation because they ful-
filled the Japanese criteria (success rate: 26.1%). All
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