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SHET, BHRROBEEEICHT 28 0ER
), ERIREIDTEN T SN T EAh, HIsHPISmEhE
LoV TR, VELBESHTRELENE L,

LIAT, BHNEORBTCHERMBELED S
CEERBCRMONTE Y FERO MBI 4.5 ~
34.3% . &ML 16 ~90.9 %o B¢ 5 o & pidhss
FhTV 3%, 1924 £ Calzadva 45, RO ERIER T
A SR ICHIIR 2 SRS L T LIk, 2R
FromIneE, HARMRE LT SoRSmEEICET 25
KEWTTHOSNT &P,

i Berson 5™z kD 4 » 2 Y v, Unger 5% &
DI NH T ORBEFRREENELEINTHS, &
HIRRIFC BT INSF LT L OSMEIEEICMEYT 3
HESFTON B LI, ThoFLE v DBEY
BEEVEHEN TV EY,

BRRRIFICH SN 2 BRABEOREKTE LT
i, WRREICLD 5 vornay 28 BMlaskEEs
N AYR) vORUMET 2% 360D EEZ LT
VB, %, KERMAKMKR TR oL h T D LR
BAELNDEEVIWME"NH G, Ih &L ak
ROIEMBE 2B 70 &0 ) HERIF R 2y 5 2
COXITHFMBIEEIZ S 55 L 72 BiRAs 1 <,
INETI G RMENREO 1 » 2 ) V4 BRI >
TOWME O 7L H T BRI S O T D
EWOHI RN TV B A, BB A AN 2101t
B OWEIRIT DRFFLIO 202 5N 5 & S5 ic, RSl
BEE, 1020 v BLU7LH T DORES O HRE

TAMLBENHDZEEDbNS.

ZCTEHEG, RROCBERAZHERL, 2k
REFICB I 2RADWBIE, BIcHEODEVL IV
TrvHEico &, MR, REKANOETHERTT S &
i, SHHEET SN AB (LT 5 B EIET) ok
RN T vONMBLIUEREE bRBELALEC
A, BTOREERLOTHET 5.
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RE200~300g nEBERES v P EEBRICHL
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1. SWEMREEOER

7oy b & 24 RSRMH TR, x ~ F URRER T IS TRAME L
T,Block 52D Ak, 1 b LBIBED+ {550
HasEEL, BEHc L 28 8MREERL -,

2. WEBHOIER

3y b EUBREBAER, - F UBRTICCHED
HEIT- oHBAE S » P E2XIEEEE L.

3. MEAHE

IHhoBMMREBIUHEIES » O o MK
e EE LA MBI > S FOWERESEIT-
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1) RN

SRR 6 050, 24 BERE, T2 BB 5 5 b
DWEE, 7K+ — VEREE T I T L, 10 %k H

Experimental studies on the endocrine function in acute pancreatitis —with special re-
ference to Alpha cell— Toshinari Mura. Second Department of Surgery (Director:Prof.
L. Miyazaki), School of. Medicine, Kanazawa University and Surgical Department of Ca-
ncer Reseach Institute (Director:Prof. G. Nakagawara), Kanazawa University.
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F= ) VIETEEETGV, 05 7 4 vaAMEE, 4ulc
TEAEVODH LA, oA, Hematoxylin —
Eosin #f (H-E#f) BLUBHEKICL 3
Aldehyde — Fuchsin it (A-F #8)**% 740,
SEORBMABFINELEREZ LA, Bio, Wb
T oREFEIE (JIMROJK20) 2BV, 7ravh o v
SEHFEO N T a iR BEE L 2.

2) ME73Is—-ELORAlE

MF7 37 —EAEWNMEEL L UCBHRERIC> &R
HERIH 6, 12, 24, 48 B X U T2 BERABICHIE L /2.
WE, T35~ EOHEIR Blue Starch iz T L,
EREAL iu/g I TR LK.

3) Mehsrwrary (ORG), 41 »zx ) v (IRD B
& UM o Bl E
i) M IRG ORIE

M7 Vs T DRBRROWL T T 8b b,
B#ES I, B8 % EDTA-K: A REBE AN, 4
CTTELR, BohMFCEANBER LB 7V
AT OREEFHT 5D EASRELEFO
Trasylol # 1,000 Bz /ml A, Th#kE — 20 C Tl
HRGLK., Vv a T v ORIEIE, BIvh o ViR
iix 30K £ B v, Unger @ A2 ic # U Dextran
Charcol % Hl \ 7o 1 Hiikik®ic TT - 7o Bifild pg/
nl TRL.

ii) M IRI ORIE

fih4 > 2 ) vORE R RIODBESCEOL - 20
CTICTHEE L 2MiEIc> &, Dainebot # @ Insulin
RIA-KIT 2R 2 fiikiEic TRIE L 7. B3 pU/
mlTRL.

iii)  MEEORE

M¥E{& 14 O-toluidine # (Glucose test Wako) i
TRMEL, Bfir%mng /dl TRLUI.

4) BEBRM T LF = BHER (V- ATD

EOES » b BXU6ERE, 24 B, 2BMoRE
MR BEIC> W T, L-Arginine #8H 400 ng / kg ©
BBRAM 2TV, 80, 8RR 1, 3, 598K TX
BIR& DRI LTGRO EIC T, M, IRG 8 LU
IRIZHIEL 7.

5) BHBARI v T ORlE

BHRATS JOBBERE b2, ThEhoMNE
1% 6 BeRE, 24 W5RE, 48 BERA, 72 BRRO B I KABRS £ 1
L, WHEBAR 7 vh I 2RE L.

Kenny 053 8 U T, L AR % L
BEKICTE R, BEREMEL, ChichEED
5 %EM s/ —ENZ BBIOKESLENS k€
VA XL, BHE2ATCTT I2BMKE L,

10,000r.p.m.0 iz T 15 FESHFLLT. 20 b
OHET vE=7THRELS L, BTEL(S,000rp.m)
Ll bifE 7T — e T—F NI THRBES S, -
D&k LTEoNEBYE, EBRsE-0b 57y
r—5— (4C) RERELE. TS - TitB
My y—-&L, #h % 0.2M 7Y ¥ v iEiE
8.6) LEFKICAML TH 2 IS EERN ICHKE L
o, ROWTEDIC & b REE ORIV E S Nl ai
HES%E I nlREL T, % 4#ic Trasylol %
1,000KE. A, mEs s I vRIEERBEOFET
BRIV Ty 2RI L. BB, BHEENOE
HEZ% Lowry IRICTRIEL, WHBAI LA 8
% pg/g e protein tEH L (FI1).

8) SEESBICBFIERLE VEIE

D 85058

BHERAHB L URAENS » i, X -0
(50 mg / kg) OBEEERZESEIC L ZEREETV, LT
FRETSBONBMAEMRL 7. ¥4 b5, Lacy-

Egncreas + x5 (W/v) 7696 Acid Alcohol
4C

Homogenize 12hrs.

Sedimént Supeynate

(10000 rpm. 15min. 0T)

PH 7,5 (agq.ammoniae)

Centrifuse ( 3000 rpm. 10min. 4c)

Supernate

[m 99 %Ethanol
*1x28 Ethyt Ether

48 12hes.
Centrifuse ( 3000 rpm. 10min. 4T

Sediment

Sedinfent  Supérnate

Powder
" 0,2M Glycine ( PH 88)
ap. destillata
Centrifuse

Sediment  Supérnate

1000 kie/mi

+ Trasyrol

|B§ Assaﬂ

1 BEEBRNT vh T o RlE
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Kostianovsky @ collagenase % % s B L /- [
A A OFEER O KR L 0B SN
HERMAEZ — — I THYIL, 50nlBE=f 7522
A, SO~ Collagenase (Type CLSIV, Lot,
No.47E 288P Worthington ##1) #M#ic & 3 W
BOWEZERL 0 L TimA, ¥ Bovin
serum albumin (Lot. No.S59802, Armour #:84) 100
~ 120 mg# & U Hanks solution 15ml &0 %, 37 ¢
® Water bath incubator @b 150 ~ 200 [@ / & @
BT ICH 10 5D incubation %17 - 7-. H{Ls h
FBREE X RV ) v =1l L2, cold B & O
warm Hanks #% Tt 8 @pEi#L , AR 24k L
to. B b OB Cold Hanks it = L & A niB 0
L, Ch#icebathPD v+ — Lk L, KBNS
TTEHEE Ny MTIEE2EML, DToERIC
Bl, Sk, BEEES » T3 150 ~ 2008, &t
BE7w b TE~I0FDSEMT v b —IE kb
Hohr.

i) DS BoOFESNER

SEES BOBMES L URMMRL I L 3R
b &l / =V A F WA THEMEC TBREL /2.

iii) DEESBOI AL T HIE

B E 6 RRABE, 24 BRINEE, T2 BrROBE L L OIS
I8 6 BRI, 24 BeRE1, T2 SRIBED 5 0 LD 5 B % Lido
FETHBE LT, s hik3805~10@%, 0.5

nl ®Krebs-Ringer-Bicarbonate iz 5mM Glutamate,

5mM Fumarate, 5mM Pyruvate,0.2% Bovine serum
albumin % 1 2 72 medium & iz A4, B4R 0,95
%. CO5 %DIREH 2 THlE K, 37T, 150 ~ 200 @
/R DRET T3 04 preincubation L, & ic
medium H142 5.5mM Glucose % & ¢ 20mM Argi-
nine 1A, 30 4, 604>, 90 534! medium Py~
Bishtcorvh g v 2 Mhouh o EFBEON
BICTRIE L. 2 DBAL 12 pe/ nl Zislet TEH L
2 (X2).

iv) DBEsSBED1 vz VlE

DEESBD TN T LREREERBO BT,
medium A ~HH & N4 vy2y v&MpA v 2y
v RO HETRHE UL 2 o8 pU/ ol Zislet
TEbLE.

54 1

I, FER#POFRR

H-E fefici 0T, SR % B T @M SR
RoElaft, MEORE, BEOHNAES Sh, Bi
BEDHIEBE & bicF -5 Y ER OB MRED

5~~10 lsolated Langerhans Islets

[ncubation

Krebs Ringer, Butfer 0,5mt

5mM Fumarate
5mM Pyruvate
5mM Grutamate
BovinS.Albumin

i H,0

Glucose  5,5mM
l-Arginine 20mM

0; 95% . CO, 5%
37C 1502001y,
30.60.90. min.

Medium

+ Trasyrol 1000 KIE4,

A

RG Essay]

K2 SESBEOILY D HIERE

oife, ki, A-F BT ROE(LEH 5 &,
B ESk T2 ’FI B O BER AR T I 5 B IS o iF
MR oA, B HIFS IR OBV ENE S
nreh, a RO EEBRTEES . FCT, 7
ATy DERFEETRET L, FEROSEBT
&, s I BHHEG S BEORBRELELT
Wichi, N EMBEOREELS v F TR, SEELR
DT AT VEEHEORT O, BB
DR, HEOETHED O (BEE1~6).

I. mEF7I5—-EHE

ME7 5~ €{E1d, SWNEEMT.500 =
1,030iu/l (M £ SD) (n = 10TFRL) Téhn, &t
MREE Tl BEBAIE . 6 MeRIME A 9,472 + 1,43%.u/1,12
BEREME A5 9,427 + 1,237iu/1,24 Rl A5 7, 738 =
1, 089i.u./1, 48 BRI A5 7, 817 *+ 1,54%1.u./1.72 B5RS
48,639 £ 2,6191.u/ T&H » 1o, —F, Akl p
Tid, 2HEMEER% 6 B R 5 28,683 +
8.868i.u./l & RS MEARL, 12 B {#E A 22,885 =+
4,856i.u./1,24 BEREME A 14,234 + 2,3131.u./1,48 B
flfE A 14,517 = 1,250i.u/l EEBICH LEED |-
# (P <0.01). %2k 0L, 72 HE@ET8.639 &
2.619iu/l EHMEICIE L. S LS icatiiio
ME7 35—, 6 A CESEET L, Z08BE
RICETF L (M3).
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m. StEWLEoms IRG, IRI, hEOXKEH

1. My b E0EE

£ IRTmC, 5o FoIie s L I EREL
EHTEH 165 + 40pg/nl (M £ SD) (n=10LIF[E
) Th 5. SHTEBOBEMIEXR 6 BFMHE I 297 £
9lpg/ ml. 12 B5REMEF 260 + 9lpg/ ml, 24 B 4 12

[ Blue Starchik iugy
i s «RG
1000 = Amylase 25000
n=lo
800 #p<o.0 20000
*« N s.
pancreatitis
600 15000
400 > 10,000
w3 LT 5000
| T 48 7,
M3 M svhdy LHET L7 —EOKH
p%l o—~o simple lapa.
e—o Ppancreatitis
1000 nel0
% P Loo
800
600
400
200
0 6 12 24 48 72 hres
4 IRy Nh T DEE)

L&)

237 + A%pg/ ml, 48 BEE{E & 189 * 56pg/ nl. T2H
Mg 159 + 3lpg/ nl TH » 1o, —H, BiEWRRO
e 7 vh o EIEERIERK 6 B T 695
138pg/ ml & B bE <. LIk 12 BRI T 649 £ 126pg/
ml, 24 B5R T 618 * 126pg/ ml. 48 BEfEl T 567 &
7@ym.n%@TMQiM%QM&%&KT%L
7255, WEFNOBEIcBOTOMBEICL THELL
Bl (P <0.01) 2Rl (K4).

9. PERRmO 77 = v EOEE)

PRI D 7 v % = (B, WRIERA Y £
193pg/ul (n =5 UTFTREL) Th b, BHIRRERE
6 B5E3 = 1,399 * 52lpg/ ml., 24 B¢ TL 195 %
390pg/ nl, 48 B§RE© 1,123 % 416pg/ mi, T2 BfR T
862 + 318pg/ ml & FAEBIRIMIC L~ 2 EOHE %
AL, BEAZLRTRHROLFBED S~ Y ER
L (K5).

3. M1 2 YEOEE

e A v R Y fE, EOERTEAS 25.3 & 6.0uU/
al(M=8D) (n=10UFRAL)THY, HBHTE,
HBANE % 6 BERMEAS 20.1 £ 2.64U/ ml, 12 B R {E
97.8 + 6.14U/ ml, 24 BefEi{E A% 24.2 + 5.8uU/ ul,
A8 BSRE{EAS 21.4 £ 3.66U/ nl, T2 BEMIMEAS 20.8 £
314U/ al T = 1z —F . BYEKKE TR, BRIER
% E5R L, 6IERHMEAS 30.5 £ 8.00U/ ml, 12 REfRAMEN
42.4 + 11.3uU0/ nl S B SEIE L, SREICHL T
Bl (P < 0.05) &R LA psLitk 24 B5fEMEAH 34.0 &
&MM/MAS%%@ﬁl&4iSﬁMVmLH%ﬁE
ﬁwﬂi33MVm&ﬁTL.nﬁﬁfuﬁMﬁu
HLEEOEE (P<0.05) RLEk (K6).

4. [MiEEDOES

> VT &5 & ERBFI#EL 125.0 £ 21.5m
/dl (M £ SD) (n=10BTFRIL) THY, WHET
14, HAPAIETE 6 BERSEAS 150.2 + 15.1 ng /dL, 12 B4R
[@hi112.0 = 7.8 mg /dL, 24 By RA{E 4% 82.8 + 7.9 mg
/AL, 48 B RAME 55 75.6 + 8.6 mg /AL, T2 B[] B A
62.1+ 6.9ng/dl TH 1. —F, BHERRHETH,

%1 M7 AAH T OER (MEAN +SD pg/ml)
A 6hr. 12hr. 24hr. 48hr. 72hr.
BB BB g5 g0 | 207+ 91 | 266 91 | 27% 42 | 189 56 | 159 31
B B KRB
BRI | 1655 40 | GENE | GOEIZN | G181 | 567 T 149+ 148
n:
MR sse1s el | | 1195530 | 126 862+ 318
n:
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FERPER % 6 BSRE S 185.2 £ 25 9mg /dl & 55 55
R L, 12 PEREMEHS 151.2 £ 12,7 mg /d 1,24 W5 A
93.6 + 10.9 mg /dl.48 B R { A% 76.0 + 7.9 mg
/dL, T2 B5FAEAS 13.6 £ 8.6mg /dl &, WEBES LU
SHMREEL QICEBOEBER L, 6BERE#EI BV
TOLBERRB I HEECHL, 80 LR (P <
0.05) #xL7 (7).

5. /G EVBELOXS

MDA R ) e Tn Ty OEE, 12
v, Yuh Ty DELEER (1/G molar ratio) TA
5L LUTOmMS TH - 7o MAEREIZ2.95 +0.11
(MxSD) ©hv, stlE#cid, BEE% 6 EEYs
1.20 £ 0.08 &4ET L, 12 B5RMEA1.74 + 0.27.24
BERMEH 2.09 £ 0.28.48 BERIE A 2.63 = 0.39,72 s

P
1400

1200

Portal vein

1000

800

600

Vena Cava

400

200

0 & 24 48 ¥

hrs

BIS  RMEREAIFO FIIRML O T A#IRIMO IRG

o—c  Simple lapa.
o-—o pancreatitis

N=10

40 ; /.L*\\\ l\ f»::u,os
L
~ ]
|

FIEAH2.91 £ 0.42 S84 EE L, —F, 2k
REFTIE, MERIERIE 6 BFRI@ A 0.72 £ 0.38 & 05
TR U, 12 65RE A 1.43 + 0.55,24 BRI A 1.42
TORBEPPLERETL 2205 A3 BEREE A5 0.65 +
0.27.72 BREEA0.67 £ 0.20 c I FOETL 2 (X
7).

BN, IRG.IRL, MEEEHREHICE bic b
FL, DREXET L 225, IRG 3HEMET w3
P TEERISHA 5. Bic IRG & IEE 6 #RY
T peak iICHET 548, IR 126500 ¢ peak ic % L,
IRG & IRI @ peak 054 20z #4345 h, /G
ENREL T, SRBICHLE#ERL, s
B ORELHERIE ht (08).

V. 7AF-UEHFICWTIRERABOMmE,

IRLLIRG,I/G EIVBELDEL (K9)

1. Im¥EE

AE S & MicHd 27 0¥ = v BRROMEEIC
DWVWTHB EFMEH124.0 £9.8mg/dl (n=5LLF
EL) THaDIL, TA¥= v HE%iElSHE
142.0 £ 5. 4ng 7d1.3 %A 159.0 £ 9.5 mg /dL,5 %}
B161.0 2 12.0mg/dl L BEDOLEREA . St
ROEBSRBECIE, ATEA183.0 +15.2mg/dl T& 3
DL, TAFE= v EMKIE145E 226.8 £ 11.0 ng

my g
200,

% 1 pels
eins

100!

S -sinple lapa n=ioff,

X . Peo.ot
A% peo 0F

l/G s: A S

ol

g 1 ’npe AP
Ot
e
2
/

‘ ¢ . V~<:~%¥h“‘<§* ‘ p.miu;nms
‘ 1
ID]
05 2 ® T2 b, 0 6 12 24 48 73

6 Mg >R DEE

M7 mEEe I/G =L Bt oES)
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mge N=10
200
8LOOD GLUCOSE

100

B Bk
1000 50

800
600
400,

200!

hrs

M8 AERREOMEEL mH IRG IRI OXKH)

/dl,34YH 248.6 £ 16.4mg /dL,5 53 H 250.0 £ 4.8
ng /dl SIEALE 5 o MICHREBICSELZRDL (P
< 0.01).EtkREg 24 BERAEE <1 AiEAS 93.0 £ 8.0
ng/dl THBIOIHL, TAF=VEARKIE 1A
136.0 £ 9.2mg /dL, 357 H 142.0 £ 15.2 mg /dL.5 &
B 138.5 + 12.2ng/dl Tdh » 7=, RUEMEL T2 KEE
<3, BiEA 62.5 = 10.2mg /dl TH b, 15 H 102.0
+9.8mg/dl,3 5B 110.4 £ 11.2 mg /dL.5 5 B
120.5 +10.3mg/dl tWFhEBEDO LRERLL
B, EME S o Ml REEDOE WM 1.

2. IRI

LB S v + O IR] IZHIEAY 28,3+ 11.2¢U/nl (n
=5 TFRL) Tha0iHL, 7TAF¥=vERERE
143E W 92046240/ nl &2 D ERE S, IRVWT 35
H82.4%3.06U/ml,55H80.4+3.20U/mlew3
P ETER LI, BHEWAL 6 REEE T, BIEN
30,5+ 3.4¢U/ nlTch B0kt L, BFERIE 128K
72.0 £ 3.4uU/ ml & BEEER L, LI 3 57H 62.3
+4.20U,55H59.0 £ 3.50U0/nlEET.2A. &
MeRgs 24 BB TIE, BIMEA936.0 £ 3.2¢U/nl T3
aoicwlL, A% 19H66.4 +4.000/al, 35
H52.3 +4.0£U/ml,5457E 48.0 £ 4.20U/ nl T~
fo. EEp T2 IRAIBE T BIE A 15.4 = 3.0uU/ nl

m PGt
3?)%1 Blood Glucose n=5 IZ%FJ IRG n=5
200 800 /\\‘
M 600
200
9/ 0 I 3
¢ ml
{01 IRI
80
60,
40
2
_
0 i 3 S min. 0 | 3 Smin,

o—o control e—e BhrsPacreatitis

B9 Arginine B#RAFROMY, 0

+__. 24hrsPajcreatitis s—a 72hrsPancreatitis

& IRG, IRG, I/ G BEHLOLEH)
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cH0, BEEIE1SE 36.2 £ 3.000/ml. 35H
0.2 £ 3.4uU/nl, 558 24.0 £ 420U/ nl T -
F. BERABIERES » M, TAF=VH
HROVThOKMICE VLTS IRIOEEQETZE
Wiz (P <0.01).

3. IRG

B > » b0 IRG i, #ifEs¢ 160 = 18pg/ ml (n
=5LTFEL) Thanwl, 7o vEAHEKE
1581360 £ 28pg/ ml& LR L, Z0%.352H 314
+ 99pg/ nl, 55y H 246 = 2lpg/ ml LIET L7z, B
BaZs 6 IERIBE T, HIESS 897 = 29pg/ ml TH B DI
WL, Bm%E 1 2HI2 1,280 £ 126pg/mi& EHL,
Ll 34 HE 1,204 £ 209pg/ ml, 5 53 H 1,120 %
263pg/ ml &R L7z, BHERRA 24 BERABE T, RiffELS
842 + 26pg/ mlTH B DI L, BRI 145 HE 980
+ 42pg/ml, 35+H 825 £ 3lpg/ ml, 5453 H 806 %
Mpg/ nlTH -~ o, BHEWR T2 RefEBETIE, BIfE L8
449 * 24pg/ mlTH Y ARG 1 5H 720 £ 28pg/
nl, 34+H 680 + 3lpg/ ml, 54 H 590 £ 24pg/ nl T
bote, BUHEWRBECIREOAES » bicH~, B,
TAE= ARBEOVWTROBRELELWTHHEK
IRGO EHZE» (P <0.01).

4, I/GEVEBELL .

TUF= vEREOZELICBIT B IR 25 U
IRGEFNZFNOESEFEOVLWTI/GELEERAHE
HLTHhE LA,

WOLES » PO I/G 2L BELIZEIE 3.8 &
03Thh, 7r¥=rvaiikEl42H63204,3
SH6.8 0.6, 55HT.56+0.3TH . Zhicwt
L, BN 6 BERAEE T3, AiMEA 0.8 = 0.1 TH b,
BRI 198 1.3+ 0.2, 39 1.2 £ 0.3, 58%H
1.2+0.2 Th »fo. BHEWE 24 BB TWE, AIED
13x0.4Thh, AMEERISEL.620.3.378
1.5+0.3, 558 1.4 0.3 %R L. BdEME 120
METIE, AiEA 0.8 £0.2ThHY, BAMEIZ1ISHE
1.2+0.3.39H1.0x0.2, 59H 0.9+ 0.2 THh -
R, ORI IBHREBITELES » Ficth~ud
he I/G e VBEROEEAR LM, BERROE
BRI 32 DEERD LA - 1.

THLELIEOFRRIE, Arginine O RBEHR £ H 1
BOT, BHEMAHEELAES » M ICH~IME, IRG
DEEE,IRL /G2 L BEROBEERDL, 74 A
Ty ERDOREERRED L.

V. WHEENTILATVEOEH

KSR 7V h o ol BRES » + T 1.25 =
0.23ug/g « protein (M = SD) (n=8LIFEL) T

B, MBHETIZ, HEAKKOORHEMEM1.27T £
0.12ug/g » protein,24 Bp{E A5 1.10 £ 0.13ueg /
g » protein, 48 BRME A5 1.25 = 0.17ug/ g « protein,
72 BERfEAHS 1.13 £ 0.11ug/g + protein T & » 7.
—7, BHERRRTE, BRAERKO 6 BERIED1.21
+0.19ug/g « protein, 2485 {E A 0.95 £ 0.08ue
/g »protein, 48 B5REA20.80 £ 0.21ug/ g *protein,
7 BERSEAH 0.85 = 0.20ug/g + protein 2R L 12,
BRI, MR S L, ALER 6 BRI DB
KBEOLWTHBA IV TV ECEROEXRD U, -
fodi, £ D% 24 B B IO RA TR T DHEDIE
TCP<0.10~P<0.01) #RULA,

Ff, BRI S T id, BB O BEERIBER]
KBWTEERD I, » b, SRR TREEE
BEIICE ORDEMER L, BRAIER% 24 150, 48
B, T2BEMc B LT, WLE S v b B X UXTRER
N, 20FEOEKT P<0.10~P<0.01) 7%
L (®10).

VI. 285 BICEIIHEPMNELEBERSRA

IWE VB

1. BHKES - MBI 3 5 BOREENEL

WA THBERETOBRBICBLT, UTomz s 8
DEFRMB A LT,

EES v rORBES B, HENEET, BEOM
iz e, BERENS S D, REICIIBOUME A,
—77 A ERI% 2B RHKRS v FOIET
i3, #iEO—MiE, Ko< Fh, REOMME
t. EBRORELPED SNz (EET.8).

2. DEESBOT LN T B

RO HBIE 6 B0 R#E S Bt 3 s s
o 4k, incubation #% 30 9 & 25 70 = 8pg/ ml
/islet (n = 25:5PL x Sislet, LIFE L) TH b, 60

F9a.protein

20 o—o simple lapa

#—s pancreatitis
nz§

0 6 24 48 72nrs.
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SHEHS 96 + 31pg/ ml /islet,90 HfEs 171 £ 6lpg/
ml Zislet & incubation MR &L 7. SR

RECHENEON Bl TE A h T Y JUWT
14, incubation #% 30 4 {##s 20 = 10pg/ ml /islet.60
SMEh 12 + 16pg/ ml /islet,90 43 {E A% 92 + 42pg/
nl Zislet TH b, wHEEIc L 30 s & 0 90 SHE
THENEME (P<0.01.P<0.05) #/RL, BIFHE
BHREmMoMEE % A, R 24 BHE T,
incubation30 £ &7 99 * ldpg/ ml /islet,60 5 %
140 + 12pg/ ml /islet,90 S »5 164 * 52pg/ mi
/islet & B E OB EDRMICHEZEAL VL. B
MMz 24 05 RS E T 12, incubation3( 4 A% 24 £
4pg/ ml /islet,B0 53 {EAs 42 + 18pg/ ml /islet,90 4
{4100 + 25pg/ ml Zislet TH O, WFN bITER &
DIEEAE D S, BEWAHECBHMEORR L
ORcEEERN » - 2. SARET2BMEB TE,
incubation30 £ &H¢ 56 + 12pg/ nl /islet,60 53 A5
104 + 13pg/ ml /islet,90 3 & A5 130 £ 24pg/ ml
/islet TH D, GFEE, 4 BRI THRER
PREMERL S, BEAOEMOSBS Sht. B
WP 72 658 B © 12, incubationd0 4 {E 45 19
5pg/ ml /islet,60 5HEHs 23 * 3pg/ mi /islet,90 &3
A 39 = 10pg/ ml /islet & {EEE R L, i
incbation90 SM& 0SB I i 6 BREIE , 24 IR O
Hich~HEDET (P<0.01) s@nshic (B
11).

3. HEEIBOA R VEE

SHBE 6 BB O 1 » 2 ) v 4k incubationd0
Sl DS 36 £ 8uU/ ml /islet (n = 25:5 Pt X bislet, LA

i

FTREIL), 604 #As 76 + 144U/ nl /islet,90 53 @ »
90 *+ 224U/ ml /islet T b ,incubation B & iz
FOSWEBIIEITEGN ML, SRS GN
BBo4 v 2 Y vSihTlE, incubation30 53 A3 +
81U/ mi /islet,60 3 {EAS 64 * 18uU/ ml /islet,90 43
A 84 = 120U/ nl /islet TH 0, FIFEREME
Z t- b8, incubation BO VLT DEEEICE LT b3
BEEOBICHEBOEIZAED - fo 3R 24 iR
I3, incubation3043 @ As41 £ 94U/ ml /islet,60 3@
#s 80 £18pU/ml/islet, 90 53 & A3 107 + 281U/ ml /islet
THy, BHEMLE 24 BEE T, incubationdl 4
fEhs 40 + 6uU/ ml Zislet,60 43 {E &5 63 & 120U/ nl
/islet,90 3@ As 91 * 13uU/ ml /islet /R L, WE
& b incubation Beffi & i X ER IS ML«
P, EHEICEEOER A - . T, XM
B E <« &, incubation3) 4 & &5 36 * 6uU/ wl
/islet,60 SM@EAs 70 £ 131U/ nl /islet,90 53 8 5 90
+ 90uU/ nl /islet TH 1, 6 B, 24 B E O
~EEBEBEM oz, L L, SHRLHT2HBMET
14, incubation30 43 &A% 25 * 44U/ ml /islet,60 43E
5532 = 124U/ ul /islet,90 434 #% 38 £ 100U/ nl
/islet TH O, WEBEIC S (P < 0.01) &R L,
Eicatklaeo 6 M, 4 BHEOELELT
b, EEICEME (P <0.05) 2R (B12).
ORI ICakMEBONESIBIIBIFA VAT
v 434, incubation ORI >N TN 548, &
PR g B8 T3 BARAME S PR BE IS LL NI DR T 23R,
R DHEITEFICE &S -7, BHMEARO M 2
) oS, 12 BT o HEEMER I HNEED

PYnp/islet N=5
500, 500 500 *** P:gg‘s
Ghrs, 24hrs. T2hrs. - g,s,
400 n=§ 400, n=5§ 400 n=5
300 300 300
(D)
o
200] 200 200!
T 4 # T
100] ! 100] o 100 ok
e s .L**
" | -
4
0. 30 i 60 gomin. 0 30 60 90min‘ o] 30 60 gomin
incubation time
o——o simple lapa e pancreatitis

11 WEES L CAERARCS A0S BO S vh I IRR
(krebs Ringer +Glucose 5.5mM -+ Arginine 20mM £&7F)
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N=5§
/i % pelpl
wgnﬂ/mlet Bhrs. 300, 24hrs. 300, 72hrs. - NS
nz§ n=5 n=§
200 200 200
o -
100 ;//% 100 T - 100 /%//%
s T ke
,»,/;/ l ;// y o
0 30 60  %Omin © 30 80  90min ° 30 60  90ma.

incubation time
o——o simple lapa

e——o pancreatitis

H12 NEHLLUVEERABRCBIZDESEDA > R Y HWFE
(krebs Ringer +Glucose 5.5mM + Arginine 20mM &%)

ETERL, afifas BHMIZOMBEEET crRIfI L2
nEBHoN.

E =

SRR O RAERT B & UWRA BN R B BB
KERIChETTHEADOHFE» SBRETEh, FMTREM
BanTh3., —F, BHEKLEOS BoEkeF L
EVGUMBEICET ARFILDC, Bio, BERAKER
E7BRNLEYDRIMEELEOMEIH ST L,
LIAT, EEoHKC L EHE - aEKED
RREFABHEICHENTOEY, BETIIERN
HRBROWROBBMOER LT LRRS
W ARBILOMARERETORESERS LT
M el TEER, BHOMBEARRICTEST 3
Block 5D FiE* Mk 0 RERIBMEW R £ ER L £
A%, A2 Opie*® ® common channel theory 2
WIRROREBFEICESVWTWVLE, CoRiEkicL3E
Wik, WASMRmIEoZEaks . MEORE,
i, HFrhERoHBAES Sh, HIEHE¥N I BE
BB EMATH D, BRI 51 32K D
HlgEBELULTW S,

BEMAORBTICHERBREZED S Lkl
Mon, MROMEEE ILEMD45~343%TH
D, SR 16 ~90.9 BIcHE T 3 Ea@MEsH
TLE Mo DHBEHEICKELNENLSALDIIG
KROBEEE ERERHOMEBII L2 bDEEBbN
5. LinL, EERMO—H£ikE, alEKLOBAH
REQG—BHEOC EMB <, BRFE~ BT L1
MTHz, BHMEOREIIZIE, BRBKRESTFbA

i<, CORHORSWEIEIC DL TIHEESDY
WORRHE S BERERE 2 FlcH LRKR 2~ 14
HIZ##kA glucose AR EIT-c & 5. 20 fT
Mg 0 EHEEFASEIE L, £ D 5 b D 1 Fil i34 1o E8H
THTEHELTVEY, CORKEIEABKEADR
BICTRBERENIE T T Al E2RB LA bDE VWL &
.
AL B Hh ZRERBEEORE IR, KARECE
DB SHBEENEL, 1 v 2 Y Y FIBDOET%
EhdclickBEMHRMEINTORN, KEKCEIT3
BRI EAE—BYTHEIELS, CLAal
KRB IC LB o Ah T OHMTENBEELTWS &
R T 2MES A SN B, £/, Bridgewater &9
PYRBHMTRT L, Hbka v 2854528
CED afasEES LRI, BHERREE L
w3&, MELAMNHIEENZ I ED, i, Sl
ST oy VERBICHREERTZ L, a5k
MEHERTZLENEDHRRER, BMBEOREIC a
Ml EE SR LT VWA LA RT D E LTCHEES
hs.

1 Y2 vy DORBEENRIEHSTTRES 5 -» TLIR, &
A DIFERICRBIT A A v 2 ) VEIEEAREF S LB £ S
28 - fods, BRHREERT 2R, 12y v
BECHTREBTELVAELE L, F s T vENE
EDBFZPEBESN ATV -7/, 1968 £ Unger
STk S~ TR VA I v icRMICRIGS 3 3 MiF
K BROWHHEH, b o v iclidT aHRABR LI
HmLTELL, RERREO 7L I B>
TOHRF DV, Paloyan 5%, ERIIH & UK
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MEMMET/ A h T v OXBICEEED - L HE
L. Day 503, SpEMabemb 7 v i = o h3885E Y
TLERT 2N, BEEMTRCLAETTAZIEEZED
fo. Bz Danowitz &%%, SHEKRBEEOME 71
AT VRBEEACH~IL2~13.8FOEEERL 2
EHELTVLS, &7, Mizuma *Yic & 1L id,
Endotoxin jEA i &k 2 EHIKR TS, 3~ 24 FFfd
Bicip sy LTy B ERLEZELTVS. BEOE
BRI TR, AN Iclith s v h v o ERME
Hoh, KREBHOoFME S M 7 w5 I~ D peak
E BRI —B LTV, 412 v EPPEAN
Tpeak IKETBHMBEMNA SN f, Lichi-T, M,
IRl 8 & ¢ IRG oiFHINEZFE»S, 1 v 2 ) v D
FBEEICESC LD b 7 T 0BRSS
FRuRKEOREEF-TOE E#HEShE, L2545
T, Samols %% Crochford 5%z &b, Zuh o
vicE Mg FRER &R, A v R v SMMER A
HBIENEHONLTVWE, TbhE, FuHhTry
FFiz 3\ T Adenyl cyclase % #l# L T ATP » 5
cyclic AMP 2R S &, T o cyclic AMP ASEHEW
HEERLTA Y2 v iR RETEILDEEL
SHTVREY, Liti-T 8RR AERHIcBI 21~
2Y yOERICE, Suh Ty ONMTIEDRE AT
BROHBLDOEMEENS. £, BHERETIES
MpEeic /G = ViBELROEFRLETAED SH, 0
THOBMIcBLTS /v 7 v BROKRENT SN
. Bic, EBF0T7 v F = YERRENORBRERT
&, TA¥=vAEMEOME, IR IRG OKIGE, K
KROBEEAEHICES LY, I/GEEBELICE L
T, Eohic s vh Iy BRIORENED Sh i,

Wi, AR S h TV EORBETIR, AlEKE
BIIWHEEICHE~NEEERLICMN, CORRREKERIC
BN HTDMP~DRHDOERICE B EEZ S
N F2HE, BRI B 2 ISR v = Y
COETEEY, 120 YEREB XU S MEEDIRK
BERE L TLAHEHOMRME L OBEIC 5 L TR
Beins,

ETAT, IOLIRES NP S LA T
BB LT 2 fE, &5 0IEHRERARO 7 vA T
VEY, BSBEEOBEEERICRDbT EBLLAS
v, FHb 5, Bloom 5, RICEES, HIBAR
#, FAHMOBSAMSEDR M L XENA, ML
h T OEFL FREEY, 1, Galbo 5, B
Bz XAl s vh I OBMERRTVE, Th
SOFTRIE, WADW S vE IS ERLIA O ftho
ZLORFHEEBLBLIFTILERT OO TH S,

Tt

ThERIC, SBHBLSATORLE YEIEEOREH
BEFELEDLNS.
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fo#, collagenase iElc L D 8L /- 5 B2 FHL ,in
vitro K TaMKEHO S Btk s s/ h T v, 4
YR2Y YEREIZOVLTREILL. SEESBORLE Y
BEOHRE I ERBICBELTRE TP TL 3,
Ziegler 5%, Oliver 5°"i4,Arginine #% in vitro iz
BOLThHatila, SHAELICHBMT A &2MEL
TW3, £27T, medium Fic Arginine20mM % i
Z, Bitin vivo LB UEBTIE D 319
glucose 5.5mM Nz, 5 BB M KERE T - 12,
5 B O 4 i #E 13, incubation 90 4% iz T 13 @
plateau ic#Ed B LvbhTH Y, & 1o, HA L,
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Bt S BDYEEE ICARIEERMT 5 L HE L TL
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X (R

AT, BHREHIEBVLT, MPsrLr i
FRLU, MBEBR 7L T ETL, SEESBiIE
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Z RS BRI Z L o ilarEEE S, T
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sha. £, BHEREHEOMP 7Ly = BRI
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BREEEHEMS NS, sy Ty RPficoLTH
ERBSHTHE VA S E L, Cox 57, [V
glucagon 5% 1 5 2 DKM, B, 1T,
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Experimental Studies on the Endocrine Function in Acute Pancreatitis with Reference to
Alpha Cell
Toshinari Mura, Department of Surgery II (Director: Prof. I. Miyazaki) School of Medicine,
Kanazawa University and Surgical Department of Cancer Research Institute, (Director: Prof. G.
Nakagawara), School of Medicine, Kanazawa University, Kanazawa 920, Japan. J. Juzen. Med.
Soc., 89, 403 —421 (1980).

Abstract This experimental study was carried out to clarify the change of pancreatic endo-
crine function, especially relating to Alpha cell, in acute pancreatitis. Male Donryu rats used
in the studies were divided into 2 groups, consisting of a group of rats with acute pancreatitis
that was induced by Block’s method, and a group of rats with simple laparotomy that served as
the control. And both groups were studied on histological changes of pancreatic endocrine cell,
levels of glucose, glucagon and insulin concentrations in serum or pancreas tissue, and release of
glucagon and insulin from isolated islets of Langerhans obtained by the collagenase digestion
method.

The following results were obtained,
1. In the rats with acute pancreatitis, ordinary histological examination of the pancreas revealed
no remarkable change of endocrine cells and a marked degeneration of exocrine cells. However,
in examination by the fluorescence microscopic method, the glucagon-positive cells, that were
found in the peripheral region of islet, showed the disorder of their arrangement and the fall of
their fluorescence.
2. Glucagon and insulin levels in serum were raised at the early stage of acute pancreatitis.
Namely, after acute pancreatitis started, the peak of glucagon levels occurred at the 6th hr, and
that of insulin levels occurred at the 12th hr.
3. A marked response of serum glucagon levels due to administration of arginine was demon-
strated in the rats with acute pancreatitis as compared with the control rats.
4. Glucagon levels of the pancreas tissue in the rats with acute pancreatitis were significantly
lower than that in the control rats.
5. In determination of the levels of glucagon and insulin released from isolated islets of Langer-
hans, the rats with acute pancreatitis showed a reduction of function in endocrine cells, the se-
cretion and synthesis function diminished at the 6th hr in « cells and at the 72th hr in g cells.

These findings, that were observed in the rats with acute pancreatitis, showed that there was a
significant dissociation of glucagon levels between serum and pancreas tissue or isolated islet.
And furthermore, it was assumed that the damage of @ cells occurred more rapidly than that of §
cells,
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