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mitg&zEL &€, ERNBREORBCEELEZL2 8o TwE, 22T, EEREIY~Y RS
F U HSHERBECRIETHEE L ZOERABFE2HL»ICT 2 BN TERE TR o/, YT PRAFF>
i3 cyclic somatostatin-14 % 0.5% 7V VHE7 V7 S Vv EFERKICEBLUTHERLE, Y MRS F
HEARARY PNV ES —VRRBERIZY 7 DA F F > 50 ug bolus (1ml) HAKE|&8E% 5ug/4 (1ml/
M 10 AHERERIEA T 3 FETERL 2. BRBIRMTERNE R time-collection B2 TITR o7, ZORRE,
EFERZY PRI F Y 2FRAS 2 0 IFKREERIRAARES T % L BEEIRIM TR 12 Rk fTED 16% RV
URNEFBIET LR, Lad, 20OV~ MRS FrORSRMBRETERZ, BSRnSE > 2y
VRBERUIVA I VBEOBDCHRITL, VA FUORSEAR 1 SURERER L, EERCH
BOV~ b ASFreRRCBEERNCERET 2 & RBIRMTERITZSHE 1 SR ETHED 68% 128
BUETL S TCIOEERMMEETSIEREL 2. T, #EREL ~V THREIOXERR 2L <
BLE, YVRIRIFUORE LD ERIRMTRIZE» 8 B LHET YT, ZOBREIIREMHRIIMRD
vehicle # 5RO TN EHEEIRX L, EFROY < A S F U REBOBEIRMMTEET T L&
THEICNEWET ThHo7, MBE7 Foy (30 xg/kg/10 53) OREBIRMAIKRS%, AEOV <A Y
FUEREEBRAARET 2LV R MRS F rORTRBIROFKEETERIEEL R THET 2, A
BOWET b oy ORBEIRNETHESRIZY < b R 5 F 2 2 BEBIRPAARS L 28881213 7 0 BEEIRIm
WRETERARECERE L 25, NBEMBEMFZERELZWARD Y W EEEERTITH 2IEBE L
Y (0.6 mg/kg/10 ) 2 BEIMRA 5 2 Wi KBBEIRN O L F N ORBAFIRE LTy, Y MRS F
YORTEBIRMBEETERIHELZY FRET S, LLIREESEL. UEOBELD, VoI &
FF REEMEEE L 0OFBELED b LI RERBBCEEERIZL, ZOBICRBEADFTE2Y
EBMEHREHEOESE XD, LA FIRERRICBI B AR A ) VDY B L OBESEY
ZEMTRBE N,

Key words somatostatin, pancreatic blood flow, vagal nerve

Y % k A % F > (somatostatin, somatotropin 7z, Lo, ZOBEL LY PAIFUVIBREKT
release inhibiting factor (SRIF)) i3 1973 4 HMoazsd, ES, HLE, PREE, RKEWHE,
Brazeau 5"z & DK T & Hith, 8, FE, & FRBR, SOERARLSFEET L MICE
Bahte, ¥4, 2073 VB UE»SRERTF I niza, i, VI rAZFroERBEIRDWT, TE
BERE R L E Y MINEIER 2R T 2 EotiEH S 1 TEEAE TIRATRO BRIV WG hcing, Bk

Abbreviations : IRG, immunoreactive glucagon; IRI, immunoreactive insulin; SRIF,
somatotropin release inhibiting factor ; TSH, thyroid stimulating hormone ; VIP, vasoactive

intestinal polypeptide ; BEB#IR, EHE+ HERBERNR, KD, KAEMHEYIN.
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Lo Lass, MPEETEY I MATFIEX
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VHEOBIRNEA & 0 BGRENCHRT 3 &,
BROBESEOEEFOMFBITBEES LI LR
b IORREIRET IRETH S,

memyY <2 bAFFYOIDED % nutrient
homeostasis 2 &% TREOBFIHERDL 5T —<T
b3, FERIOHCE LRI EMAEED
Nakabayashi & &3tz 20— 2HICREL Y. %
OFMEIERBENED A% o TEEFRNEIGINY S
F A& F > OFRAR RBEIRAR S, wTno
BERKIZTY, 4 @B g, Voot
BeRhuRE, M) v oohhiEfgRsEEE (U /%
BXhEERRE) sARRRECB s ILE
B oLz, —F, BRUHEEEDS—BEFIRRMmE
wEE AN YR A FrRFERFTRES HEM
MiRBENIZS BT EBSF SN TV 59, 5T, Hl
ROEE S ORFEY T, V7 hRYF U EFRAAN
BELRBESCREDOY 2 MRS FUrEFTREE N
BIZHHLTY R AT FORTINEY v/ REE
FTHEMNFEL RV EERL, ~RFEL TS,
Z OB S 51, BRI L~V T OREFE YN
kY, g0V~ RS F o OEMARY > DOTE
BEE~OHRENHEET BRI LY —H#ERS N
729, PLEO—EORMED» 5, FE S 13 FUIRESERO
Vet Ay T on—BRROFBBE0S &, #E
HEBEREroBELTEEOD D L I nutrient
homeostasis 5T 2 Z £ BT LT E L fibh, &
FCRUENT, 20 & 3 RERAEY > ERICNZ,
BOfTEE DL TH Y NASF o asHEE2E52 5

CEEBRHULALEIL, VR MATF i A X LR
TIRBEIRICTEEA L B, SEe I EEIRILEE0F
BEORAMNEREN, CORBROZTEHE, LD
YAV Y RU LA T OBEBEBC L REELS L 2
BAERHE LN, 208, EHFEICRD & b RUKEA
WwRER OEEBENEOY < b AT F Y EFEERED
S HR5 U R, EHRNERRLTE?, kgD,
A T PIRIMET E 9D 2 2 LGSt

22T, BHERYTNAYFORT IR S EER
REImIE V) > EREEA QR OVEREF 28 o
T3 HIT, BEERMEL RO EIT R -1,
ZORE, Ve b2y Fr3RORBEETEBOEE
ETER2 2, Ly IoRRE, BEOEL0D
BE#EERL D, U 2RERERECTHRCiEL
THEETH L, 351, KEMEDLANY VHRa
Y o EEMEE R CIEE <, ©LAHERAO L
ARV RET ) CFEEERECREMER OB LS
B CBELTWA 2k, 2BHLLICLIOTHRET
3,

HERUFE

RE 17T~ kg DHERBRREH V1 ® (16~181
R, > NSV E S — )L 30 mg/kg BRIRBRRT
wBElE L, Kanazawa & QHEICS &0 B8RO
in situ REEIERREIREIRIER S A T A 2 ER LT,
PGERHR NG GEYD) I FRLROBIE T B 2 IFIRA
BlgHL, HREEET CRMEOBERL & UK
I UERE L Jo. PRI O 5E &I ERE T HREIR
TR L. VY ? b AF F »idcyclic somato-
statin-14 (Bachem Inc. #! Calf. US.A) % 0.5%7
VT VT I EEERKICERL,50 ug (1ml)
bolus A S| &< 5 xg/4> (1 ml/43) @ 10 i
GrEA L UTPIBRM, RBREFIRM, B 5\ IZEEIRA
~HERSEEAREANTHRE L, 28, WL
CHED 0.5% 7 v MET V7 3 v &FERKERE
wBE LR, FroE VLB RRET buE v
(FEISUSE, KR 30 ug/kg % 10 S H 7z > THE
PR, 2\ IEREREIRN~RHEEA LEL 72, ¢
Ly Y VBB IREREE LY YE Y (FAMBEE
Vv®, BE~R—Y vH—4 v FAnAd L KK, RER)
F VAW (citric acid « 1H,O 5mg, sodium mono-
hydrogenphosphate + 2H,0 40 mg, sodium chloride
46 mg %7k 10 ml IZ¥4#8) 12 0.6 mg/kg/10 ml DHE
TERL, WEBYL L ¥Yr e LT0.6mg/kg £ 10
ST e - THEIIRM, % W @ RBREIRA T
A LTI - 72, B i - T iahasiR  (RER)
T UABREINR & 0 ML e, BERRIR MR AL O IE 1
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iRk T ORI & FRFIC time-collection ¥ 12 T E M
L. &6i8, YRbPAZFy, 7hutr, MK
eLr e rEER, F, BoBERKRCERARER
ErfiRE2ZhEN LT v AT 2—4—TF-1125,
LPU-0.1-350-11 2w 2 BANXBHERY 757 v
25 L—RM-600 Z2ERLE=5 — Lk, ZORERE, <
YAV ES —VRBTOEZEOERIIBVLTE, &
ERWwZY I MRAIFY, ThOoEy, ELvrEYY
DWTFhoBE5E, BERBIEBVLTHEERRUXE
FROPEL ULEERREO/NF A—F —CBEE
OE#I VI L FHER L. S v —RBER
INA—=AF F VI —-CEIZTHEL., IFRRLVE
VIR FN TR ODT A4 L/ Ty 1ik
wWEoTEMRL . BB, M1 > 2 Y >~ (IR],
immunoreactive insulin) 4 X « £ > A U »AEHES,
(Lot. No. H 7574, Dr. L. Heding DIFEIZ & 5 121,
Novo #£, Copenhagen, Denmark) #* F\», B/F &+
B3 dextran-coated charcoal ' & - 7z, MAFEE
7V 2 (IRG, immunoreactive glucagon) D#
Bz 30 K (Dr.R.H. Unger OIFE I X 3 124k,
Texas K%, US.A) #2729, fi#I3 mean+ SEM
THEb L, HE¥EALE L paired £ 721X unpaired
two sample t-test iZ & o7z,
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1. EEXRRURIRICH 5, HEIRR, XB%
ARA, PIBRA, vehicle A B0 %R AR ML &,
BoRE v RE, RUMEENEE

1EIRTML, NEEFEER & U T vehicle % KE

ANz 1ml bolus AWK EHEE 1ml/S0HEET
0 AEizbizvEALL: (n=3), KEHIRIMTE
~3,—2,- 150 3 EOFIEFE 19.5+4.2ml/5
&1 vehicle BEAR R UEAR L ERBOEEH 2R E I
otz BEERO, AEREIIRMIC 81 3 IRIBEOR
EFEHIEZFnZFN290+14, 19+ 2,U/mlTH D,
IRG BE D Hi{EFH1Z 7 1L # h 31520, 126+27
pg/ml THotz, THSHRNE ORERIRI & KERE)
Rz s Y 2 BERUEEOBICEET 2 BERE
i, vehicle AR, #, BOWLTLORERICEVLTY
BFEOEG 2R Ehor ki, KEBEWRIM Vo —
AW Y vehicle EAR, B, RiICBWTEBOEH 2
REGhofz, FRBRICK LACRTRIORIIBLTY
vehicle HEARAIROBEBCHEOEE 2 Ao kd o
72 (n=3), &7, BIZIZREE D 5 7208 vehicle 27
RIZERRORBREIRWN, 2V RPIRICEA LR
By (& n=5)giRmyne, IR &V IRG BE, im
Bl COHEROEB RO Loz,

II. E¥EXIZETHY 7 REFHEROMBK
MmE, MRUECRE, DBECED

1. VAT F > (50 ug bolus+5 ug/5> « 10 5
) PIRRAIR S BEDEEY

M2 EWRTIML, VYV hARAYF 50 ug bolus i
AWBI&EHEL 5 ug/5 - 10 ATEDPRAREICL Y,
BERARIM B I AEF 16.722.1ml/2 & D V= b
AZF U REHE 12503 13.342.0ml/FAEH
BIETL 3SHRITIE 12.7+1.7 ml/4 L BHED 76%
EREAREHECEL, £5F 753 TCEEREES
Rt L, 5B EREER %R B RIEIC
Banhod, IRIBE R, BHIRMC CHEFY
38638 xU/ml X H YV~ b RS F U B55K 2 9%
12198424 pU/mI~NEBRECETL, 10 58ICI3H
{EfE 38+16 wU/ml iELEESHEHR AL, 30 i
FEMECE L 2. —F, KRBEIRME IRI B, &)
EF924.243.4 2U/ml kD V= bR T F L R5H
H3A%kEDERBICETL, 10 %I 3 REE 10.21
2.24U/mlic&L, Y A Fr&ES5HiBER
L, 30 i3 RHEE L 7=, IRG BRI, Rk
THIMEF# 398+28pg/ml L VY- M A S Fi&5
Bth 2 21213 201216 pg/ml N L EE R ET 28
&, 10 HI21E 144116 pg/ml N E REEICEL, V
v MR FEEDILE ER R0 25 ST HTE &
hyHREEERLL. —F, KEBEIRME IRG B2,
BTEFH 136+ 18pg/ml X D V< + R ¥ F > & 56
BABBIDVERBCETL 10 2 ICIREMES6L 6
pg/mlicEL, #5hikk FRL 255 T 142120
pg/ml & FEWRL 7, AEBREARMMEEILY = b X
8 F R ERETE 89+ 4mg/dl TH o728, ¥V < b
A% F &G, BERFHEOLTROBRIZBLT
LEROLB R R Rk,

2. V= ARSI F (50 ug bolus+ 5 pg/5+10 5>
) KEEERIRA 2 SR DK E)

B2AwRTmL, Vv hAFF > 50ug bolusiE
AWB| &85 5 ug/5 « 10 A DO KEREIRAZ S 1C &
D, BERIRMEGAIERS 17.0£3.0ml/55% 0 Y
v RS FCREHA 1 AHIZ12.552.3ml/HN
RIED 73.5% W HEET L, 10 51213 13.3+£2.8
ml/4r L BIED 78.2% DIME & 2 D 5L BRERE
EfEEM 2 R 7o, BERRDL, REEBIARILIZ 3817 3 IRI
WER T IRG BE, 3t 0 KEBBIIRMIMBEEE Y < b
25 F v ZFRANEA LSS L FARRREOEH
PRLE. ME, 1, 2, OREE, YIIRAZF
ZPIRA, ABREARMICERS L7208, BRIRics 5
R BEETICRTT 5 REROTEET 28
BahaZLaRL, £/, VI IAIF LT LDHE
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Fig.1. Effect of vehicle infusion (1 ml bolus, followed by 1 ml/min for 10 min) into
the pancreatic artery on the pancreatic venous blood flow, and concentrations of
IR], IRG, and glucose in normal (left panel) and vagotomized (right panel) dogs.
Each point with the vertical bar represents the mean+SEM. Concentrations of IRI
and IRG of the pancreatic venous blood are shown by solid lines, and those of the

femoral artery are shown by broken lines.




V= FRY T OERABEREEAOLE 729

M RETERCKEREERIEE T 20T 2R
&9 3 B TRREMEIIMN % 11T L CRkD EER %
il o,
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Fig.2. Effect of somatostatin (SRIF) infusion (50 xg bolus, followed by 5 #g/min for
10 min) into the portal vein (left panel) or the femoral one (right panel) on the
pancreatic venous blood flow, and concentrations of IRI, IRG, and glucose in normal
dogs. Each value with the vertical bar represents the mean+=SEM. Circled points
represent significant differences from mean basal values (p<0.05).
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Fig. 3. Effect of somatostatin (SRIF) infusion (50 ug bolus, followed by 5 x#g/min for
10 min) into the pancreatic artery on the pancreatic venous blood flow, and
concentrations of IRI, IRG, and glucose in normal (left panel) and vagotomized
(right panel) dogs. Each value with the vertical bar represents the mean+SEM.
Circled points represent significant differences from mean basal values (p<0.05).
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Bl EEMEBBORBS 2>V TORE

1. 7 hOEVELEORE

FROML, V< b RS F U OREIRIKEETE
B FoiTabi Y X DEL BTSN 2 KE
%87z, 22T, V¥ MAYFrOREIRMAZET
TERDEEMRED 4 A4 ) 80 ) o PRENE TR R
EALTCRRT20E»ERFATHEMT, 2ZAAY
VERBEERRITH AT bnEr 2RV TERE
Fhotz, 28, BE7 Mo ORE58Z 30 ug/kg
r LA, IR BB O RN SR
BRUBNREOEHEEE 7Oy 275 2 EHEH
SNTVAETH DY,

1) FEE7 b o BEIIRMAETE AR O vehicle B
BHIRPIIE S RO ER RN BT 2B
Hizizmanhoreds, MEB7 oy 30 pg/kg
% 10 AR bl D BEEIRAANRS L 72356, iR 7 b
ot 50 BBIRIMMKE L 15.1+£2.5ml/3 4 0
BE7 bo RSB TERICIE15.3£2.8ml/o &
HEQOEB R RE o, JORET Mo il
B gRO M < vehicle DBEBIRNES 21T o7z
2,2l BRIROMEZEREOEEGEZRIZroT,
COBORESIRMm, AERERIO IRT BER, W7
b E Y EHIAE L 2 WIS D vehicle B ERO E H

LER, BEOEEETE ko, —F, BEEIR
Mo IRGEEIZFHE 7 b o & v ALER D vehicle
#h5h, FETRZVUIBEO LFERERLEZ. K
BEEIRINGD IRG BERTETH o . &, KEREIR
MmimEEE s BEEEE;MERI b o7,

2) WEET b ot EERNEITEAZOY MRS
F v BEBIRAR S O BEESIRIM T 2 EH

5 AECRETML, ME7 oty 30ug/kg % 10
AT b > THREIRA A5 LK % atropinize L
12BIZY < P AYF 50 ug bolustEARI EHL 5
ug/5r10 DEOBEERARS 2172 o7, TORR,
BERIRMFER Y < bR Y F 50K 1 MR HTE
D 65.8%IZHEBITIET L, 52HI21: 76.5%, 10 3%
213 69.8% L2, Z0DHK3057E CTHEEREMELRF
FeLiz, #LT, BIROBMERT b ot v EEIRAATL
B%O vehicle 85 OBFIRMFEE L, V<1
¥ F o RERBGETOMEATERIKEWIRE
ETRBH ST,

3) W7 b o KEBERNIIEAROY < A
2 F o BRI S RO FREIR LT 228

5HICRTML, MEB7 oty 30 ug/kg % 10
SEicbhic b KEBBIRMN &S L2 5% atropinize
Liztg, Vv MAFF> 50 ug bolus EAICR]| EHE<
5 ug/5r+10 SAEOREERANKE S 272> OV
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Fig. 4. Effect of intrapancreatic somatostatin (SRIF, solid lines) or vehicle (broken
lines) infusion on percent changes of pancreatic venous blood flow in normal (left
panel) and vagotomized (right panel) dogs. Each value with the vertical bar
represents the mean+SEM. Circled points represent significant differences from
mean basal values (p<0.05). The asterisks represent significant differences from
values of vehicle infusion (p<0.05).
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SBUIETLEBNEETRE L, 3SR IGHED
97.2%Wz b ¥ D, 10 32 91.8% L2 D, 2D 30
AETREERBETRRI oo, L, BE7 bo
¥ 30 ug/kg DREREIRAIRTALES vehicle % B EH
RV 5. L 12 BE 0 I E IR B AT B & OB b R
CBLWTEEEZERZEDE,h o7, BUE, 207 ot
VEBBREROY T MNAYF Y X AROMELS
X, 7 boErERARSEOFhHL, YA
5 F R EHOSHETER /N E Moz, BB, T
b oYV ERFRS®RY < f X5 F U HBIRAR SR
OREIRIIE CARREIRMO IR] 8%, IRGEBE, i
T KBEROMEEDCER L, 7 ot v 2a%k5
BYZMRAFFOREBOEFNLDERE 2HET 2
L, 7huEreBEREROAN, VI PATFVC
X 3 ERIRI R CABREIIRIN O IRG BEDE T
MN&pot, ThLUNRTEEL S, EERIZVT LA
2 o B RERAURE L 1R L BRSO 2R LT,

2. VY ErIBEORE

BIROD K AR I RIALE L FiRE 7 b o B ETALE
OEBESLD, XU ERR7 bo 2585
D&, VR MARYFUZEBREHIROTEETIER
BEME B, BT ot rRRFRESRECIE

PRITRBTHIESEe RS, —H, KR
FhroEYiRLEBEEINLEE, ONEKEMN
(Blood Brain Barrier) #2879 % Z 055N Tw
2ONT, £HHSENLHET o iR
ROLAD) U REEELERLES, TIT, v~
bR ¥ F o QEERIRINGT & T VE I PIREMER O A
AH ) RAGHEBCEEL TERT 2 050 2R
T2ENT, NEMEMEZERLLZVARYY VBE
EEREITH BEBE LV VY E VYRRV TRBET
ol

1) BBV ¥ OKEBEIRA £ 72 I BERN
HIE AL O vehicle BEIRPIE SR ORERIRMTEER
g

iz RS B o728, EEEL Y 0.6mg/
kg % 10 SR b7z o CTREEBIRAICIEA T 5 L KR
IRIFEEIZZE(CE T, 3] %% vehicle % FEEIRMAI
#5752 &, BEEIRMTE G SHARETE 16.21
3.1ml/SE D RERFLERORHERES ol &
7, FBICERBCL Y E Y 2 BERNAEAZI
vehicle #1835 L T H BBHROFKEITETH o7,
78, ELry¥ry, vehicle DWThDESIZE-T
b BRI, ARRENIRIC 3517 3 IRI BER U IRG &

via via
PANCRE. A, FEMOR. V.
ATROPINE SRIF SALINE ATROPINE
30pg/Kg 30p0/Kg SRIF | SALINE
\:; n=5 Vt :
S
;100-
(o}
e
80 A
(=]
3
¢ 60 1 .
m . H
ik A ¥ A h A #
e & ¥ & Kk H #
1 * o L SR R R B
0 18§ l]‘!l"[ T ifr“ﬁ]' ¥ 1 ﬁ; r]‘vv'u T }'r‘v T T 1
-10 0 5 10 20 30 -10 0 5 10 20 30
min min

Fig.5. Effect of atropine sulfate infusion (30 ug/kg for 10 min) into the pancreatic
artery (left panel) or the femoral vein (right panel) on sematostatin (SRIF)-induced
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Fig. 6. Effect of pirenzepine infusion (0.6 mg/kg for 10 min) into the pencreatic artery
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Effect of Somatostatin on the Splanchnic Circulation : the Mechanism of Its Effect
on the Pancreatic Circulation in Dogs. Takashi Seta, Department of Internal Medicine
(11), School of Medicine, Kanazawa University, Kanazawa 920—1J. Juzen Med. Soc., 96, 725—738
(1987)
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Abstract

The physiological role of circulating somatostatin which comes mainly from the pancreas and
the gastrointestinal tract has been postulated to be in controling nutrient entry from the gut. The
systemic administration of somatostatin at pharmacological doses is also known to attenuate the
splanchnic blood flow, affecting thus the splanchnic organ functions. The aim of the present
study was to elucidate the mechamism of the effect of somatostatin on the pancreatic circulation.
Cyclic somatostatin-14 was dissolved in physiological saline containing 0.5% bovine serum
albumin. Somatostatin was given to pentobarbital-anesthetized dogs first at a dose of 50 g bolus
(1 ml), followed by continuous administration at 5 gg/min (1 mi/min) for 10 min. The blood
flow in the pancreatic vein (PV) was measured by the time-collection method. (1) In normal dogs,
the somatostatin infusion reduced the PV blood flow to a level of 76% of the preinfusion value
when given through the potal vein, and to 74% when given through the femoral vein. These
somatostatin-induced reductions of the blood flow began within the first minute of infusion ; this
preceded the somatostatin-induced inhibition of insulin and glucagon secretion in the PV. (2)
The somatostatin infusion into the pancreatic artery (PA) decreased the PV blood flow within 1
min to a level of 68% of the preinfusion value in normal dogs, which lasted up to 25 min of the
experiment period. After the bilateral vagotomy at the level of the diaphragm, the infusion
reduced the blood flow only by 8%, which was not significantly different from that in the vehicle
infusion. The reduction in the postvagotomy state was significantly smaller than that in the
prevagotomy state at all time points. (3) When atropine sulfate was administered into the femoral
vein at 3 yg/kg/min for 10 min, but not into the PA, prior to the somatostatin infusion into the
PA, the somatostatin-induced reduction in the PV blood flow disappeared completely. The
administration of pirenzepine, an antimuscarinic agent which does not cross the blood-brain
barrier, (0.06 mg/kg/min for 10 min) via the femoral vein or the PA prior to the somatostatin
infusion, did not modify the somatostatin-induced reduction of the blood flow. These results
suggest that somatostatin affects the pancreatic circulation under the normal vagal innervation,
and that the effect of somatostatin is implicated in the muscarinic cholinergic system in the central
nervous system, but not in the postganglionic cholinergic one in the pancreas.




