X RIEERIE DTNV 7 o
W xS B RIR

5

i

Substance P &FikEN A X BEEAR ML D7V T2 DEE)

MILKFEEIE=ZNRFERE (M Kk " HFR)

H] H

B iE

(BEF0564FE 8 A24 H-Z)

Key words:

# -]

ERERRTF FTRRT I >N12TH5
substance P {3, 19314 von Euler ¢ Gaddum?
ok, BomeEinmbdn, BEEH,
BEDEER2 LT EHHBEL L, 20k,
PR RPFMEIRIC L RIOWE»HFET
5 Z L HHERRE Nz H2D, ZDWEIXTHETH
>72. 19674, Leeman 5493, MEERA% D
DB TEEAMBPOTRE L Tz &S, %
DHHHyh* substance P ThH 5 = & #IFEL 72,
D%, BELOVICLYFHWEDIEAT =/
BEFIHLICENS & & b, Tregear 59
KENAEINndicv72h, & 542 radioim-
munoassay AL I NV Eick T, 2D
MRIBRICHESHL CE2, 2L C, BETH,
ZDEFBIIHTHHERY »rEBENTET
Wb,

substance P 7% ¥ ik RYEBIEIZ,
DAZWHEEEICKT L CL 2L b b B2 RIT
T B bh 355, substance P o &N 5 it
THEHRICOWTR, FEROFREEITLT L
L—HL Twiw, Bz, in vivo T3, Ki§
BIRDA > 2 ) 3R L, PIRLPDAL > 2
) ARERT, 7 h T id 3k ¥
T3 kv Brown 5 n#iig1419, AR T D-

1009

substance P
TIVA T
£ R

glucose I2X49 54 > ) E#IGHIL, XE
TIEPHFI R LK T 5 L v» 9 Lundquist 50
W|E®, LY, TAHTURICEMT S
E v Kaneto &5 #EI" %0 ¥H°H N, in vitro
T, 7N T EINT B L) @8
EWITHAT B LI HE DL HHE b
iz, gnTnogipniEnge, HkEHk &
ERBNBWLEICERATS EBbNS. 12,
FF i3 substance P # RiEHL& ¢ 5 & vt
.%:22‘-24) {) j) 6 .

22T, 4/, ¥%#Ii3, substance P »&f&E
BEEZA X0 L+ "3BEIKS ) EHEEREIC
#EL, EE+ZHEBERLVROLLTEIL
AITEREL, B BN T NAH T 5B
BEBELLOT, UTCHET S,

REMHBIUFE

1) ER#FYFMHFR

i) BRERTiF

fRE 8 ~16kg D PMEKX L BB 7 ET DA
L, 24F5RIMERTE, ~> /oS bE 2 —)125mg/
kg% BREPIC ST L CRRBRE L 72, IRERIZBARR
L, substance P ##& ¥ 5 72sHic LM+ 48
BEIAR (LATBEEAR) o, 72, AT 5720
o BB+ IR AR (LLTREER) i TFRD
YVarFa—72HBEL, —AOKRBEIKIC



1010 1} H

LIRM§ 27200 A T —-FLEHALL, ZL
T, %2~ 3R L CBEELITEL Th b
TEROATERZHML 2.

i) MEBLUVEEREANA > ©—5 > RflE

MElE, KEBREROMNFHRICKR) =FL >~
A T—TNLEEAL, £k %E trans-
ducer |=## L, carrier amplifier ¢H#IEL T,
N EERFFHICEHEI .,

4 E—%> 2, Tasaka 6 NHE? I k
- CHIEL 72, LECRAMEME, ¥ 4mmiEifEIicE
E L ZEnstEE # RRAERFPICRAL,
impedance plethysmograph #f# B L T17- 72,
ZNEEIIWERDEEKHS0KHz T, 1mA
DEBERVEPEBAERNS L)L »T
W, HAHESIIEREETDCEREL, ~
CEERGIICELR, kB, AE—F
AN, BENOMFRHEE Keel, M
DM, 1> E—F > RFECRHPT S,
2 ) substance P M ##iH Ak

substance P /) £ &g (100, 50, 25, 5,
0.5ng/kg/min) %, MEIRLN 4> 72—V 3
YRy 7 CISFARREAL, AR & KBRS
k& ¥, ATFEILSS, 1047, ERT(04), AT
B%h#% 2 4, 54, 1047, 204, 3047, 4547,
6045, 904, 1204 & #REFRYICIRIM L 72 h%, B
WRDBAICIIMRMO FEA 28T 5 72dic, %
MBI 13 PRI % —Be B 28T L TR M % 4T »
2. 2L T, BEROLPDOTI NI EL R

v, KEgkoPohEZRELZ., 70
TrRAEMICIE, MA 1mls 72 EDTA 1.2mg
&7 v—-1500 KIU idvioeFa—7
ICERmML, EETCEL>HL, Nz HES
T—20CLUUTIchrRL 72,
3) m¥E, InhTy, LR DOREE

m ##ix, reflectance meter % Fv» 5 Glucose-
Oxidase &29CHRIZE L 7.

7N 303, Unger b D E2DICH L, B
REHAK30K % AV 5 charcoal-dextran # (2 T
e L 7z,

AR i, Morgan & FE28ic & 5
PARETHEL 12,

#BIEMEIZ, Mean +SEM CRIREL, HEE
2, AMERMEICH L, Wilcoxon's matched-

=

pairs signed-ranks test T#EL 72.
= E:

1) substance P 100 ng/kg/min &)k A1305%
fH Fpfc sk 58 (Fig. 1)

B.G.(mgnosmt)
=N ® W
O O O

SP: Substance P
100 ng/kg/min

IRG (pg/ml)

300 : : N=7
: : + Mean +SEM

® p<0.05 vs. 0 min
400

o W\/’\H

-15 0 10 20 30 loS 60 90 m
T|m¢ (minutes)

IRI (yUfml)
8
<)

150

100 V
50 N=1

B.P.(mmHg)

IMP(Q)
$do

Fig. 1. Effect of intrapancreatic infusion of sub-
stance P (SP) at a dose of 100 ng/kg/min for 30
min on the levels of femoral venous blood glucose
(B.G.), pancreatic venous plasma immunoreactive
glucagon (IRG) and immunoreactive insulin (IRI),
femoral arterial blood pressure (B.P.) and impe-
dance (IMP) in pancreatic tissue.
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Fig. 2. Effect of intrapancreatic infusion of SP

at a dose of 50 ng/kg/min for 30 min on the lev-
els of femoral venous B.G. and pancreatic ve-
nous plasma IRG and IRI. Abbreviations are as
Fig. 1.
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Fig. 3. Effect of intrapancreatic infusion of SP
at a dose of 25 ng/kg/min for 30 min on the lev-
els of femoral venous B.G. and pancreatic venous
plasma IRG and IRI. Abbreviations are as Fig. 1.
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Fig. 4. Effect of intrapancreatic infusion of SP
at a dose of 5 ng/kg/min for 30 min on the lev-
els of femoral venous B.G., pancreatic venous
plasma IRG and IRI, and femoral arterial B.P.
and IMP in pancreatic tissue. Abbreviations are
as Fig. 1.
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Fig. 5. Effect of intrapancreatic infusion of SP
at a dose of 0.5 ng/kg/min for 30 min on the lev-
els of femoral venous B.G. and pancreatic venous
plasma IRG and IRI. Abbreviations are as Fig. 1.
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Effects of neuropeptides on pancreatic glucagon secretion.
Part L Changes of pancreatic glucagon concentrations in the dog
pancreatic vein after administration of substance P.
Shuji MACHIDA
Third Department of Internal Medicine, Okayama University
Medical School, Okayama 700, Japan
(Director: Prof. T. Ofuji)

It has been reported that substance P influences plasma glucagon concentrations;
some investigators reported elevation of glucagon but the results are conflicting. This
might be due to the differences in the species of experimental animal, dose of adminis-
tered substance P, study system (in vivo or in vitro), and other experimental conditions.
In this study, various doses of substance P were infused into the superior panecreatico-
duodenal artery of anesthetized mongrel dogs for 30 min. Plasma glucagon and insulin
concentrations in the superior pancreaticoduodenal (pancreatic) vein were measured by
radioimmunoassay. For measuring plasma glucagon, 30K antibodies were used.

Substance P (100 ng/kg body weight/min) infusion brought about mild hypoglycemia.
A rapid and significant increase of plasma glucagon level was observed shortly after sub-
stance P administration, then plasma glucagon concentrations decreased transiently during
the next 10 to 20 min. Gradual increase to a high plateau level followed after discontinu-
ation of the drug. A small transient decrease of plasma insulin level was seen at the
beginning of the experiment. Blood pressure decreased during substance P infusion.
Impedance in pancreatic tissue was markedly lowered. The lowered impedance reflects
increased blood flow in the tissue. . Administration of 25 or 50 ng/kg/min of substance
P induced mild lowering of blood glucose and plasma insulin, but increase of plasma
glucagon. The infusion of substance P at a dose of 5 ng/kg/min for 30 min did not cause
any changes in blood glucose, plasma glucagon or insulin levels. But, after discontinu-
ation of the drug, the plasma glucagon level gradually rose to a significantly high level.
Blood pressure was not affected, but impedance in pancreatic tissue showed a gradual,
marked decrease. During substance P infusion at a dose of 0.5 ng/kg/min, blood  parame-
ters did not vary. After ceasing the infusion, the plasma glucagon level gradually in-
creased.

In conclusion, substance P was thought to stimulate dose-related glucagon secretion
not only by a neurogenic circulatory action, but also by a direct action on pancreatic
alpha cells. The increase in glucagon concentration in the later part of the experiments
might be caused by vaso-circulatory changes and other hormonal pharmacological actions
of substance P.



