Effect of Somatostatin on the Splanchnic
Circulation: the Mechanism of Its Effect on the
Pancreatic Circulation in Dogs
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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,

1. TR BIBY < rRFF> (50 ug bolus
+5pug/5 + 10 5300) REIRARSREOZEE)

M 3ARTIML, #yBCY = PR Y F 50 ug
bolus FEAIZE| &HEL 5 pg/53 + 10 53 O BEBIIRPI £
Bk, BHROMEIENEES16.6£1.5ml/5%
kDY AYFEERA S S 15.3+1.5ml/

SNERED 2. 2% EETRHE0ELET R
TU, BESIRE 2595 TEEOEEY B L. I
BIRM, AREBMRIND IRI K OF IRG ME, 10 KRR
BRI E TR D Y = b R 5 F 5B OLH)
L AR CH o 7.

2. EBR, #IRICBFAY~ PRI FLizLD
BHRORREETEORN

Ao I, I1-3, -1, TRULEER L RKTRICB
33V bAYF %Iz vehicle D BEEIRNE 515

n=§

SRIF via

PORTALV SALINE

SRIF via
SALINE

BLOOD FLOW (miinun)
o—o

400+

300

| (pu/mi)
—e

o 2001

1001

Pancreatic V.
|

|
'
i
I
|
1

6001

400 /(Pmcreahc V.

§\ l

N
SeNo+ "

I RG (pg/mi)
o=

O---0

2004

Femoral A.

VA S

Pancreatic V.
!

GLUCOSE (ma41)
w0
<

{ §
4
. %o
,l
—4
\
Y
b
—-
B

0 5 10 20

30 0 5 10 20 30
min min

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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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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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
changes of canine pancreatic venous blood flow. Each value with the vertical bar
represents the mean+SEM. Circled points represent significant differences from
mean values at -1 and Omin (p<0.05).
differences from values of the femoral vein infusion (%, p<0.01; %%, p<0.005; *

ook, p<0.001).

The asterisks represent significant




V= RS T DERABTREREEANOLE 733

il i KB BRI E R s R EBERED o N
nhol.

9) EEEY LV ¥ VEBRNRIEARDOY 2 R
5 F v BRI SR ORBIRMTEZE S

B 6AIRTHL, WYL ¥ v 0.6 mg/kg %
10 SRz bl D BEEIIRNATEAR, Y = P A 5 50
pg bolus EAIZT| & Hi< 5 ug/53 10 FRADEEIIRA
BERTRS £, V< RFFURSEROBRM
FER 100% & L2EE, BRIRMFEEZY < MRS
FUBSHE 1 ABRCTED T43%~NEERBIET
L, 10381213 79.8% £ 2D, 25 A ETIDEERIE
EERHELE, FLT, R0ERY V- EE VK
BRI BTEE A% D vehicle £ 5 85 O B IR 1 57 2 12 L
L, V" RS FUEERHE25 AEE TCOLRETE
B AKZVIMFTERTHRD 5Nz,

3) ERE LY KBBIRNETEAZOY < b
A% F v EEIIRA K S RO BEIRILTT 28
M6AITRTUL, ERE LYY > 0.6 mg/kg &
10 Sz b7z H KEEBIRNAEAL, BhREOY < b
A¥Fr EBEEBRAANEET 3 &, BERRmmgLy
v AYFUBRSEROFIESE 100% L LIRE,
Ve b RS F RSB 1 SRICHED 73.5%~ &
FECETL, 10051213 78.6% & % D LIk 30 2 %

TEEOEER2RFELL. 2L T, WRoEREL Y
¥ ABREIRPATALE %R O vehicle 1 55 O Bk
ML, V= R 7 F RSB HRETORSA
THBCKE WOIREETHRD 6N, 28, R
CL ¥y OREINRPETEAD 5 V> i3 KERRRIRAAT
BEADOWTFNROFEDL, V< RS Fr{EREOKS
Brin, REREIARIMO IRTEER U IRG BEOEHOR
EiRER e ot ¥, KREROMEEIEE
OFEENETRE thot, BEOKEE, ¥vr¥eEy
OERF, 2FVWThORLABZL>TbY R MRS
F BRI EROBEHROMEETIEH 22T
RRTEILETRTLDOTH B,

% %®

FEEROBAE, 81 ERENE (50 ug bolus+
5ug/510 080 OV~ b A5 F - ORIRAD 2 Ik
RERBIRAEE 512, FERIRILA IRT, IRG WEWA 0%k
TT2ERLOER P L RBIROKEZERD 2 EET
32, Labzolic, BERRIICLEYS MRS T
YOFEROEECHS T, EIZREREEDOY < b
AP F Uik B BRIROFEEBETHRESFKER TS, B
2RHEDY < bRYF U EEERNCRET S &,
BERRMBERIBTE» OERPLEY T2, E3

via via
PANCRE. A. FEMOR. V.
PIREN - PIREN—
ZEPINE ZEPINE
ssmany | SRIF | SALINE bsmorky | SRIF | SALINE
\} n=5 \} n=6
g
100 -4
z
9 |
o 80 |
o
3 60
|
@
OI—T' TILTryevr vy "('r 1 L LIAJ Treyvrer v l"“ U T L)
-10 0 10 20 -10 0 10 20 30

min.
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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.




