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56 SIRKREaEEEME K% H15 56-73 (1977)

o v NN ZBDORESB L U2 DR
BAIZ B 2 BRI

SRARFEFEE 2 SABFWE (EE | GHERHT)
W " B &
(FEFI514F11 A 22 HZA)

FHRXOEEO—HIF1975F 11 B B EBEF B, 1976455120 HABME

FERE, 19TTEEITE DR RIE SRS

TEHRBEREICNT 24 VR »PHEYEC &
DIRBHEOES L L b, EELEMHEIC X BFTH
B LTz, L LERFOSEREKRELTCERTD
D, L CRECHBRANNERECEEL2505
Twd, Zhiz ZOMEBESERBEBEOKNE LI
HEEDT 005 TH S, MR D IRFERFEE O
HD40~50%55h, D, TR EOMEBE LD T
BEMEL T, 72, IS 23R ERL
ToiSERTIE, MEEEFEAED 52X, BERFITRE,
1917 AH147.3%, Bl TI32754 AFH41.2% TH » 7z
EREL TV D, 3T, FERFRCBI 2 DERE M
/NIVESE (microangiopathy) & BhIREE LI & 2 I
s (macroangiopathy) X iZKBl&Eh, 205 Bl
NIEFESERBRCEERNEREELEL 5N T3,
Z OB BRI BE O EHRD H 5 0 BEALT
T M, Br@EERZz0FRERO 1L L TH
S, BEORREBELECHRBEELET 2 2 LA
ENTWS, .

LZAT, EERCBYAIME-1 A YOHE
BHIIAE, BBl 2RUo LT 2ERTORE:
34, Bedlr EEHLTWw3, L LERERE
WLTESHETHELITAbATETWS, 1H1~3
HOBRZELLA YA ) >OREETE, 0L 24
HE AR EMRE DRME ST o i, &b
THETH D, HFE, BREBFCHTLA AV >
MEROERE LT, & CmEREDEREN L% ER
LT, XYAEEGLIE- 1A EAEMEERE B
BRI MR 572 ) i2id, feed back systemiZ kD

IBWLWTHERL L,

HEEINTBEDA VA VIREBKLETHL b
Twb, 20Ok % feed back system BFHFEDFik
ELTILBROD V2 bo=7 ADREBICET A
TR MR oy, BEFORBICETLS B
W O o0FESREE R TWwS, ALK #ilo
BT, CES Y ampEEEAES, tSavEa
— 5 —, AR YEAREERLL, REGMEA
THER MlEs AT A7 #{ERRL, BEEY F T ¥ F—v
R R R A ER L, ZORR, REMER
RFMFEOTAHPLRETFEBLED I, YTV F—¥
ADHEER, AT AEEPIIEEMELMERL,
FEREA VA vERRMCENTELLHRELT
W,

—%, BT 2P, 19274 Gayet ¥ ©
19294 Houssay ¥ 12 & - THas b4, 19574 Lich-
tenstein & 8 W IMEY & £ 5 whole organ % H
W REBEEITE, 6 BEOEFREREL TV 5,
20 Tersigni  ® Gruyl 5% @27 o4 FoH
Y oSBRIMAEEGER L €, BE%20~608 £ THEER
EEEIL, 2 OB EE RN REEE
LTWwiz b #ELTv5, L Lgs s whole organ
PROCLEBEEZOHNETIET IR E02»
Sire LT DERIZEASTBMMROFEEICD
EEZ o T,

2 AT, 1965% Moskalewski Va5 sty —p
W EDES 5 AE (BEE) Oz
L, 19674 Lacy-Kastianovsky . BINIZHR %
Mz T, BN EBCKEIENEBORE LIk

Experimental Studies on In Vitro Culture of Pancreatic Islet of Langerhans and its
Transplantation into the Portal Vein System. Gunji Yamazaki Department of Surgery
(11), (Director: Prof. I. Miyazaki), School of Medicine, Kanazawa University.
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#o %, Ballinger-Lacy i3 528098R 5 v b iz
B BN IETCEESREL, RBRERE
ORERAHT LREL T B,

o, BHEAEE &b BEBEOSB TEETH
3, BEREFIOWTOWENTTOON ERFE S
EBRETRE, ERECHEBRELR2ESESOGNT
w3o FHSPI X nISHFOBERSE T TR,
RIS, #E s Wi BB OERBRT b 72RO
EEMNRRE STV, LeL, K BERE
BT, ThSDHFEL D LEEEC L 2EEY
WYTHY, EEIBEERECALLAETES S
DREERS, EHXIOREZ BOMKABHE%
T-T, BTFOHFMRE2BLOTHRET 5,

(1) BHET N RBDA R Y »HilbEE

BRETVFANYABDA VA Y Y AHWREERETT
Bz, EHcZva—X, bALTEITAN, T
TYREBHERLE VERRMLUIEEDA R Y
VAIMER TS B & O R LT,

1. ERHEE X USBEE

Hanks #EAIC & 2 LB HERBHER
(H - ERf, 40

B2

BT BOERSR
(H - ERf, 100f8)

1. EBR#Y

8200 ~300g @ Wistar REEZ v b &4 V=¥
NVEIEEIME 8 & UKEKRES5 2T, A—%EGTT
7 ~14AMAEERERH L,

2. BzBOSHE (K1, 2)

Wistar BT v b & 7R+ —) (50mg/kg, BEHEA
©5) FETCERERLL, Ly o Vofmic s
&M B R INZ: Okamoto DFHIZHEY, ‘?Eﬁgﬁ
FETIATFF—ENERTRVWESBESBL
Thbb, FEIHRESVIECHEE, REEO+ "
BROREHEEL, BEEORMEIGEN LIS LD
BGOERSERAL, 73— RA60mg/dd E&ie,
Hanksg2om¢ 2 EAL, E2EEBLEEs, 20T
BExE, B8 LU+THEB L VUL LE buffer &
THHT 5. ZOKE, BHES Vo SEldRmeE
BERYIRL TE L, DECEMEE N 2 TH»L
YD EEa, 2WMEZAT7IRATAN, 2T FF—
¥ (Worthington ##, CLS v Lot. No. 45D006)
30mg & bovine serum albumin (Armour #51)100
ng®&te Hanks ¥5ml%E MMz %, DWW CLEE=AF7
52 a2 L3TCO water bath incubator O
T150~200[al/4> OIR\BO Tz, WI5AMEETIR %2
S5 F—ETHLEE S, ELIABER -2
F—ERAERESOMBEOMFEZ AR ) v F—IcBL
%z, warm Hanks 8T 4[H, DT cold Hanks
WT4E, &3 8 EOMRENEE < DEL TR
IR EBRET 5, BRIEIR- T, Bonltbikk,
cold Hanks iz EX€ Ty vY—VvicET, I %
WHEIL fo 08 & ERBEMEE T T capillary pipette %
vy, B7BE%5HENRL, KEZDIZFEL VWL
DELETBELTOREICHL L,

3. BEZBOKRE

B 572 FES Bt Dulbecco modified Eagle £%ih
(20% 4-R4 R M3, Penicillin-G 100u/m¢, Strepto-
mycin 50 pg/ml&HE) 5méAx & 1 tissue culture dish
1220 HT A, 0,95% :CO, 5%5 5 % BIRAY X
WBRT, 37CT1 ~7HM, KESARRSENTREF
Lo ABEMOREL 2 ~3HBXB I > 12,

4. FEESBOA Y AY Uk

Bonr-HiEs BRUHES B3 Krebs-Ringer-
Bicarbonate iz 5mM Glutamate, 5mM Fumarate
smM Pyruvate, 0.2% Bovine serum albumin, #&
RDA A UREHE % Nz 7 medium 0.5
m\Z, 4~6aHTAN, —ERM 0,95% : CO, 5%
BRT, 31CTAvFar—b Lo A ¥Far—}
%z medium FIZH& iz f v R ) &% Phade-

6)
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bas insulin test ¥ (g, HEFHHL) TH
FELR, BB, A VYA) YRIEWEL L TR va—
A, ZvAadr (Novo #E), tn7F=4F (H
A~k 2 NEEY), S o LA A v (Boots #-EY),
VT (Z—FAHE), F2 MY >~ GFEESES
&), v 4 v (GRRELR) 2RV,

M3~9n&KHE Iy b3 ~5EnsBohnlkz, B
TER4~62DHT, BAVFa—yarI7F7ARa
AR TEHE L HERETH 5,

I, RERER

1. Zva—2BMABIZ X254 >R 50

1, 3, sBLUVTHHEZNEFNEELLSESE
D, FVI-RRFZ L B4R MBI D
J&l, Fva—X50mg/d FETF, BLUIva—
A 300mg/dt FHET TR, RESBRZHHIELIZIF
ERREDCA AU Y IEEERL TLaiz,

e
=
&=

Glucose 300mg/d|

— %

]

-
[—3

[
(=]
s

Insulin Release (pu/islet/90min.)

Glucose 50mg/di
s 5

0 1 3 5

— 1 Days

K3 HESEBIVREIEDA VR ) 2
g’{[ﬁ(fi Mean + S. D. n=17

Hu
150

R RESB

Insulin Release (nu/islet /90min.)

0 100 200 300 400 500 0 100 200 300 400 500
Glucose Concentration (mg/dl)

N4 FRIBBIVIEMBESBO/LVa—2
BEEA VR HNE

&1 Mean+S.D. n=10

s

Flz, TNI—RBELA YA HNEEOBR
EFESBE L I HMRES B2 2RE LD MR 4
ThHd, WIhbFNa—REBE 100mg/db LlE»S
Az A YR VARG ERL, TOA VYA VE
W7 a—ABE 300mg/de TIEIF plateau IELT
Wiz,

RERGHHEA A DML OBEFRERS &

(B5), 57 EBL U3 BREAREI&IX, S va—

Hu
150, = =
HRIH RESH

B
.
3 100
EY
3
o
K4
@ 50
[+4
=
-]
7]
£

0 — i

30 80 90min, 30 60 90min.

@—® Glucose (300mg/dl) =m—am Glucose (50mg/di)

M5 FHEZEBIUIHMEEIRBDA YRV Y
53U D BRI RAER

£{EiZ Mean+S.D. n=10

Glucose (300mg /di)
+ Glucagon (10 ug/mi)

Glucose (300mg/dl)

3]
(=]

Glucose (50mg/di)
*?Iucagon (10ug /mi)

- A

Insulin Release (ru/islet /90min.

Gibcose (50mg/dl)

5Days

(-]

0 1 3 ;
*: p<0.05
4 :N.S.
6 ZnhTrDdvyARY SRR RIZTRE
%’{Eﬁ: Mean + S. D. n=7
*ix 7 va—2R 300mg/de BEETFTOI VAT
UINEE L ERINEMOBEZ2DPobLTWS (
P <0.05)
AlZ 7N a—2R S0ng/d BETFTTOINVA T VE
IR & WP R BEEERZWI L 2D o b
LTwa,

S AR R
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2 300mg/de FEFET T304%, 605, 904 LEFRIL &
A A AR, IZIRERANSEMNL Ty,

2. INWAHTUDA VAR VAT BLIBTEE (
X6)

medium &7 VA T 10pg/mb FIEED 4 > R )
VHAWMBERD L, Sra—2R 300mg/d FETF TR,
RESBEECREIBEIFESELID b, SUED
BEET2RED2b, IV —2BEELD HNE
WHEIMERE R L Twi, £, 23— A50my/de
BETTIE, FEBLU1~5BRREIBEZI VY
TR L TRIGLAR» 572,

3. PVTIRAFRDA AN HICB LIZTE
% (™7)

medium iZ b VT IV A K Img/md HIIED A > A
U rREERERLTASLE, V3~ 50mg/dlB
XU 300mg/dt FETTHE, EbIChLTI=AFE
MEOHBFELA YR Y WEOINEED I,
L LFEES B LREBMICIBEZEIRD oI
hoiz,

4. BREHLERLVEYDA >R 30T
TRE

medium |2

BXIZ

NRyzvia¥4 sy 2uml, x7LvF>
2u/me, ALY Y Y/l BBBIEENLV A Y 0,408/
mEZIREDOA VA Y AWEERFHSE L 3 HE

111} Glucose (300mg/dl)
150 + Totbutamide (tmg/mi)
A A a A

Glucose (300mg /di)

3
=]

o
]

Glucose (50mg /dl)

+ Tolbutamide (tmg/ml)
—3- ¢
.

bl Ai

—5 *
Glucose (50mg/di)
5 Days

insulin Release (ru/isiet/80min)

(-}

¢ 1 3
4:p<0.05
*:P<0.01

B7 tATERARDA R I
& RK{EIX Mean+S.D. npn=7
A7 NVa—X 300mg/d BEETFTTHO M T =
4 N ERINEE CERIEMOEEEsbobLTY
% (P<0.05),

*lE 7N a3 —R 50mg/d FEETTO ML 5'\"/{
bR LRI OB EE 2 b 5b LTV
(P <0.01)

RIZTE

Insulin Release (usu/islet/$0min)

40

—Po—— N

»
-]

. \
BRESB
P<0.01
9 P<0.01
—pP<OIt—

LN}
+

‘somgldl)Gastrm Caeruleln Secretin Pancreozymin
(3r/ml) (04pg/mi) (2u/mi) (2u/ml)

M8 KENLERLELDA YA PR RET
THE (73 —2 50mg/dl ZETF)

&{Eix Mean=+S.D.

n=7

PREBEHERVE VFNEL 7V o — X8R

HEOEEZEbobL TV,
FHSH
zﬂ P01
~pL0.05—
E 100
E
b
B
30
3 RESB
-~ 20‘4 <001
§ ——pe—
% ~P<0.05—
(4
£ 10
=
172}
£
o ll L] - L]
{300mgldl) + + +

Gastrm Caerulein Secreti
{3r/ml) (04pg /mi) (Zu/ml) m

M9 BEMEEIVESDOA VA YRRk

THRE (F7Vva—2AR 300mg/dl FEHET)

£{#iZ Mean +S. D.

n=17

PREBBMELERNVECRMEEL 7o — X Bl
BEOEEE:2HobL T3,
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BESBIZO &R L, /va—A50mg/d FET
(8) Tit, FESEBIUVRESELEEER
ADONBH, TRTOMEERLE CRIBCEEL,
4 VA vAMDEMERDI, £l va—2R 300
mg/d¢ FAET (M9) T, FBBLIVREIBIRL
Bl 7 VAFL S, FAMY Y, LV A 260
e & D BEBECTMEDENERL:, Ll
FURMCRFBESLIVREESEL L, A YAV
WEOMMIED s, ol

m, »  4F
BERESGALLAET, v VESBORER
7 BETR Y, RESBOBELMS BNT, Srva
— AR BREME RV E LRI A A ) 3IEE
BRE LR, FORR, BSBREETHEE TV
a— Rk ¢ KIRL dose response, time response
LHEES BLRAERAY - ERLTW, 2R
BESBRIVATY, PT I A K REEHELEE R
VE VRIS L, HEES B L IEISFERED S YA Y
CHWEERBL T,

(II) RHES 2N X BEOPRRBE
(I1)TD in vitro EREbL S, BRESEBRFTHIE
LREBEDA YAV VA HEEEBELTWS I EMBHHS
e o, FNTRIDRETES m vivo T
L OEREREL, ERVERFARELRET S
EMTEBHERETZ2EMNT, RiC3 ~ 5 BERE
L7 BEZ BOMRNBIEE R A 72,

1. BB & URBREE

1. BB
AE200~350g o Wistar 7 v + £RD I FC
DI EBRICHEL T2,

1) E¥ERE 10

2) HiEEE 14T

3) WEREE 10

KEED T v b i metabolic cage WA &, EF
SRS X UUksEAE ad lbitumiz 5 % 50, B—%&MH
TT16~20BEE S iz,

2. BESEONEE X URE

(I)+ Ie28XU (1)1 3KZAL

3. APV Y NV UHERT v b OfFH

Wistar %MET v bz, pH 4.50 7 = v BIEE K
0.0IME S aFEAEAKIZA N TPV ¥y (Up-
john #5) #HESTEANCEEL, 65mg/ke & RBRIR
XD EEUERNFER 2 ER LU,

4. RE7 BOMRNBEE

APV MY BER (StOBER) T v bR 2B
®iz, 3~5HERELZES BOMRABEEZ, K

o3

YD BECi> TT R olze Thib®, T—F VR
BT 3m) EEFYECHEL, $3TABBLUV
NBEERABE S5 L, Pike HIBHERIRG
B3hz, 220y arilBEsnl 1 REDOEHR
CIREI B 250~3000 2 %5 L 0.8m8 £ TLT B,
WZ23GESSOERC B E DD, MIREEC 1
mSeiE R AT A, #LCMEE 0.20RE| LIREFEZ
ELrMExBESETHL, oL D EEATSE, &
ADHRD L ESH RS, FIIREE B TESM
FHEL, MeRRL R BE R TORMICELHE
L7, ITRRciEE, Mg REs L URE:E
HEL 72,

5. FEEE

BERE OWTRBERERICREE, $BER
LB 2 ~ BB EERE 2T o7z, ABIE
BB L ERBRBERCECCRERERTRY,
EHOFEE b o TRb LT,

6. M#E, REDBLUCREOHE

MEEHIZE (3 18RRI R TR, T v POIRERIREL D
ML, o-toluidine i (LI —AFARTa—) I
THIE Lz, BiEECIIBEAEERIEEI, 208
2B 2 ~ BB IEORIE TR T, &
7 IE¥ES & URSRER 2 ~ BB MO ME LT
Botr. FRERAE R 1 BREEY T IBECEGAATH
RLUEDSL, 1LY o-toluidine iz THIE L 72,

7. 7R vEESRRANATRE IV-GTT)

> 8% 8 BOR AT, EEEI0L, BHEES
M3k OEREES i IV-GTT 2f7kot, Akl
50%7 FoHEEEE 1.58 /ke OIS TREIRI D
HUT, BRERIE L OE®R S5, 15, 30, 60, 907
REBREL D~ 27V y M TRIEZTE Y,
Mg Immunoreactive Insulin (IRT) HIE 2 {#
U7z, fif8s8El: Lundbaek 2 LT 2 KETHE
B, M IRl FEi3&EH#S5 50 insulinogenic
index ™ CEBL 7z, BN LML, 2756
Mg ML A > A ) YHEHR & T—20C I HERTE
L7z, %7 IRl @#l5Eid Phadebas insulin test %
BAnTiTh-ot,

8. tvTF=A FRER

Wit s BB ERBES I, BMEE 3 LS X UHER
B3Iz P VT Y v FRBREITR 5T, HiEIE5%
Rastinon 5% 60mg/kg DESCTREMRL V#EL,
HrERTE X U5, 30, 60, 904N ERIMETT AV,
mggems IRl OEEETE >k, & BIEEDRE
RIMBETEHETHoL L,

9. Sy T EER
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Bt S BB ICIEREE S VS, RHERE 3 ILH L UHER
BIMZ N TRl ET o7, FERI VYT
v 50ug/keDEIE TRERE v L, BEEBs LU
B 5, 15, 30, 454N RM ATy, i IR
Bl L7,

10. FFisene

1) m#E LS > A7 3+—+¥ (GOT, GPT)

Reitman-Frankel %%z #t- CHIE L1z,

2) TVAV 73 A7 7 ¥ —+¥ (ALP)

King-King #* iz it - THIE L 72,

3) FE—ALREERE (TTT)

Maclagan %21zt - CBIE L 72,

11. AFOFE#FRIRE

10% &N~y g, 877 4 LR EERL,

g9

500)
E -
] i 8
& 3 K
© wi & %
-
(E’ l U \Transplam
w
; 300
>=
8 “Diabetic
o0

2005

1’

2 4 [] 8 12 16
WEEKS POST TRANSPLANT
M1 REIEEBHEINLT Y FOBEOEL

Hematoxylin-Eosin (H-E) #efas{THwBEL:,
11, RERIER
FESELFRMCBEL %, 4EMERELL
BeC, ZERERFINEE 150mg/dd UTH L ORE 1e/8
AT 2 BEHER IR & LTz, Z DR TIRBHER 14
10 BAER IR & 2 D, BIFORERET Z D100E
Eoulyz, EEBIEE & UEREIE2MBE LT
RER{TR o7,
1. BEOZE (K10)
BHERNC IR EERD 2RO T SLERZ v M,
Bl 2 B CRFMRED Lo BEEDORERS %
R b, MBRABCEEOENERL, BiEE6E
TAMZ MY My o BEMOFEEEL, BEd
Fia sl & ChREENERD I, BHEESEORET
SEEILET AL (F1), EHEH463136g, FEHEE
353423 g 5 & UMEEREE290+19g ThH D, BIERLNE
RECILUERCARERENE R (P<0.001),
2. I¥E, RER X UREOEE (K1, 12)
TEERED ZSMERS IS 1370~ 110me/de T H 2 23,
BEEREETIZ 280~350mg/de & M E R L Thatz, —
FRHEE T, BENOBMEISER LETEHC
Yo, MEHT 100+£28mg/de 22 b, FHER 258
TiF 91+ 11mg/de ¥ EFFHICEL T, FLTE
OMBEIGEE THEL TV, $RECRBELE
FIEOBEC L N EHIRESR:, TRbBER
FERELSESEL T StERT v M, BiEE4
BETREZ18E 3nt/H, RFEZ 0.6£0.3g /H &N
wHEIN TV, LHLRNSREDREREER
A SNEM 0T,

&1 REBBEKIBOKE, MmiE, REBSIURE

&ME!3 Mean = S.D. n =10

Rat (8 W)
Normal Transplant Diabetic
n =10 n =10 n =10
Body Weight
(gram) 463t 36 353 = 23* 200+ 19
Fasting Blood Glucose + 1% +
(mg /dl) 87+ 15 88 10 286 = 20
Urine Volume
(ml /day) 17+ 4 18+ 3* 57+
Urine Glucose *
(g /day) 0 0.39+ 0.17 45+ 1.3
* Transplant Vs Diabetic : P <0.001
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< Streptozotocin

Fasting Blood Glucose (mg/di)

i« 6 3 12 6
Weeks Post Transplant

1l . RFZ EBERO MEOZE
£z Mean+S.D. n=10

-2 0 2 4 [ [] 12 16
Weeks Post Transplant
K12 REZEBHEEORES L UREOEE
%#{Eix Mean+S.D. n=10

&2 AT, Bk SEOR ST IBROME, REs
JURBEHK T2 (F1), BEBIEREICIEL
RS pic, MECREIRESH, EFHEEICELT
Wiz, EREEH0.39£0.17g/B £ EHICEA L TW
AR

3. 7 RUEBIRNARRER (213)

EEE L BEROTERMERmE IR 13, £h
Zh86+10mg/dl, 18+ 4 put/ml ¥ 91+ 14mg/de, 1944
/ol T ol FEARNE LD MEEs Lo fid IRI
IR L TELL, BEETe b IZERF®RS I
Boh, FEBHTIX 351144mg/dt, 108 £15m/m T
HY, BHEEETIX 379+43mg/dl, 62+14/md TH
27z, FlzzabEomEemd IRL (3 8iEER %
AL Tz, —HHEREETIE, FEATIC L 2019 IRI
DERBIFEEAEED ST,

K5

= oo : Normal (N:10)
S400l o—o: Transplant (N:5)
g w—a : Diabetic (N:5)

BLOOD GLUCOSE
o
%

IRI( pujml)
[7)
e

0550 50 30

MINUTES

H13 7R BEEMRN AR
&{# !X Mean + S. D.

PAE 3BEOMBEAE % Lundback 0K (14) T
HET 5L, IEHEE2.1610.76, BHERE1.36+0.21,
PEPRFE0.61£0.18TH D, BIERIIFEREFICEELIES
PIEEEZARL T2 (P<0.01), L LigasERE
HLABEETCERBSR T EP o7,

wiziieq IR oK% insulinogenic index (E415)
TLE T 2 &£, EHEBHZ0.35+0.08, BAEEEF0.15+
0.05, BERE£130.05+0.01TH Y, BHEREIIEREEC
HLEBCEBEEZRL TV (P<0.01),L»LIEY
HLDHEEERL TV,

4. tuTy =4 FEER (K16)

BAHRI0SOMFE TR IER#TL 3%, , B
20X 4 BB L UERMI4L 3% THD, BEEIIHE
RELYLEBREELZRL T (P<0.01), —A
A IRT  EiRCIz E&RR155, 307 CRMEEE I HER
BLDLEERRLTCWAN, EREELD LERELTR
THERAMBED 5 hiz,

5. ZnAad BB (K17)

E&W# 5 Aomd IRD IZEFEHGS£11u/ml, BiE
BES1E 7Tpu/ml THY, BHERIIEREICLLES»
WK EFAERDT W (P<0.01), L LAansEEEE
D HEWEERL T,

6. HinemE
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FIlRicEEZ BEEAL, FETOLEELHRFT 2L
i, EEFRcEEERRIZTO T, BiERsER
TRFFCBIEOEE # B L 2. ZOKE, GOT
(®18), GPT (19) ZEL DA ML RNV v

S

30
—p<0.05—

_r
LO} _1_ —P<0.01—
3 T
§1q L
-
i
0

Normal Transplant  Diabetic
N:10 N:5 N:§
M14 7 FvRERIRP AR KE

04
MeantSD

2
£
w
» 03
[ 4]
g —Fp<.01—
-4
g
—-p<0.01—
& o2 -T
£
L
2
|
35
2o
1
1
0
Normal Transplant  Diabetic
N:10 N:5 N:5

15 7N oEERIRNERE 5 90 insulinogenic

index

EIAEEL D EEETTY, 2BENBICIZRIZEY
WL TWwe, 2 2 CMIRABIEEITZ S &, BiEk
30, 1ETREUEBEDLALYRDD b, Bifk?2
BETERGHECEL, UBRERELZRRL TV,
—ATTT (20) QLA LEEGEERNTOLEH T
botz, i, Alp (E20) BA PV Y by i
ik ERETRL, BIEBMIZ LD, 351ckR
2ROBNER 2B TL9.6u. L E—27 2RTH, DB
R AER 2R L, BE%8ETIZI2.5u LIFHEK
LTz,

Tolbutamide

0—o0: Normal (N:5)
0 e—=o : Transplant (N:3)
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EHNEIEBBECL D TALLEHESNEZELH
BhERoTz,

ogu,@ﬁ%@?bk*ﬂﬁ%ﬁ%éﬁ%ﬁﬁ
BEZEDBEREDLIRRIEETRTOTH S S 1%
A T, BOFREBEETS &, Hill, 2,
HEEROBE, G L OESEIG 25 T EEBEn
bk, acinal cell 2Lz EFREA h, T BRI
BRI RN TOw20T, ZEOREEIZNES

B EFBINTY, Linl, Reckard 8%
2L 2 LT BOBBENAORERME, +4bb AgB
imcompatible @ Fischer rat islet %# ACI raticf®
95 L, 9T 3 HRMURIC reject &z, Ll
AgB compatible ¢ ACI rat islet % DA rat %
L 728841213 Median Survival Time (MST) {3
8.1 HCholrk WMEL T2, %7 Barker ",
Marquest 5™ b FRGFREBEDTHY, KT B
WY BEFRISIEFHCR L THEHWE S THY, Ma-
jor Histocompatibility Locus 375 #E3 2 L 3 TH 3,
L Lkedss ilfsoBiE e Ak, WY > SRl

= OFIRATEIZBE T 2 BRI H 69

(ALS) , azathioprine % steroid 7s &4 IEIHE ik
EHVOMEBHZ LI THS, Tiabb Ziegler
5% 13 AgB imcompatible I FERE I ALS 23
E32& MST 8.1H25H~100R b ER L L
WESNTWS, £ 25T, Barker 5713 AgB
compatible ¢ DA rat islet # ACI raticfHE+ 3
PR, PIBRAIRS Tl MST 13£930.5H & BRSSO
MST 11 5HO 3B b ERLTWE EH|ELTEY,
FRCHRIERZETI € 2818755 5 L &0 ) Sl
HEEERFZDH TS,

—%, Lazarow 5™ RIEBRIGOMIECEL TH
YRERBAIERENB Z L&D, FIEEMETLES
REHZI L HEL T3, KB Luekers ™
¥ CFW mice QFURORIEBEICIEL, HEED
MST 390 L JEEHROA P LV BHCERL - L
#{ELTHED, Jacobs 57, Summerlin 577 |

Lﬁmnyem)@n&@%ﬁ%wwfmaoLmb~
75 Raaf 579 ZEIFRRIRO BAHER CREBERE L IEE
BELOEREDONE o EBELTWVES, £
Weber 5% 35 B OB EOBHIC XEHS L &
HWELTHBY, EFEEBOMUEEEORERSBROE
BELHREED 12 Ebh b,

L2 ATHET BBE BRI, ERLTBLT
DORESED 121, 1o donor mo4rEERNE S
Birr 1IEo recipient i2ET 23788 L O 2TK
EWILThD, ZOERICIZTBOERNEROM LA
HEE 5T 3, D collagenase digestion 4
Tid, FHT 22757 F—EORBASRROEET 5
EHSREEERED $H1C, overdigestion 40 1UED
v b & D150~2002 0 5 BEFIT 2 DONBRTH
5%, #2T Lindall 5%V, Scharp 5% iz Ficoll
gradient &% Fv»T, Digestion ¥ Filtration % fH2
BhELAEZEREL THol, 1EDT v MENS
) MTIDTEE DT S ERAREE o T E T
LWEL TV, 22 TCIOEMERVT, 750y
VMR EOBZEYOE S BO DS L UBHESHA S
n, Sutherland 3% 330~50ked 7 ¥ & 0 L
F-B Xk v, Ficoll gradient iz k DS & 558,
JEETERER 77 % OBEREN RN RS T 2 £, &l
WHizFRcgE SN, EFERLNED 6 225280
CERL LHMEL T3, %72 Scharp & ™ gske
#0 & b Digestion Filtration Chamber % FEus—C
TEESEEL, TnEBEMERY VOFMIRMICEEL
feb %, FHiZOERFREISE SN, Bk
6iBETEFELI LBEL TN,

MEDIIL, BTEOMRABMEILIZBOESE, &



70 1

EBIUBHEBOETRGC2BIBIR IR EDH
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Abstract

Transplantation of isolated islets of Langerhans may become a feasible
treatment of diabetes mellitus. Implantation of isolated islets is surgically much
simpler and less hazardous than that of whole pancreas. In vitro preservation of
intact islets is of great importance to allow accumulation of enough islet material
for transplantation. In this paper, isolated pancreatic islets of Wistar rats were
preserved in vitro and biochemical and physiological properties of the islets were
investigated. We have also studied the possibility of transplantation of preserved
islets into the portal vein system in order to improve the experimental diabetic
state.

The results thus obtained were as follows :

1. Glucose stimulated insulin release of the islet was best maintained by
preservation in tissue culture medium with a high concentration of glucose at 37°C
for 7 days.

2. Various stimulators of insulin release, such as glucagon, tolbutamide and
gastro-intestinal polypeptides, enhanced insulin release of preserved islets as well
as that of fresh islets.

3. The transplantation of approximately 250 to 300 preserved islets into the
portal vein of streptozotocin induced diabetic rats resulted in a significant
reduction of hyperglycemia, polyuria and glucosuria and a restoration of weight
gain. These effects were maintained for 16 weeks.

4. Microscopic examination and hepatic function studies indicated that
transplanted islets were lodged in the portal venules and did not interfere with the
hepatic function.

5. From the results of intravenous glucose tolerance tests, K-value and
insulinogenic index of the transplanted rats were found to be significantly higher
than those of untreated diabetic rats, but not restored to the normal values.

6. Plasma IRI levels of the transplanted rats were also elevated after a load of
glucagon and tolbutamide.

7. In order to examine the number of islets sufficient to ameliorate the diabetic
state, 100, 300 or 600 islets isolated from normal rats were transplanted into the
portal system of diabetic rats. Glucose tolerance was normal in rats receiving 600
islets, near normal in those recefving 300 islets and subnormal in those receiving
100 islets.

These results indicated that physiological function of pancreatic islets was
maintained in tissue culture medium for 7 days and that the transplantation of
preserved islets into the portal vein system ameliorated the diabetic state induced
by streptozotocin. In order to improve completely K-value and insulinogenic index,
at least 600 islets should be transplanted to a diabetic rat. Futher support is thus
provided for its possible application to the treatment of human diabetes.




