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Summary. Circulatory responses in major branches of
the superior mesenteric artery were examined after
dopamine (DA) administration into the jugular vein in
anesthetized pigs. DA at 10 /ig/kg/min for 2 min
produced an increase in superior mesenteric arterial
blood flow (SMAF) and jejunal arterial blood flow
(JAF) without any change in right colic arterial blood
flow (RCAF), ileocolic arterial blood flow (ICAF) or
systemic arterial blood pressure (SAP). The SMAF and
JAF response tended to be dose dependent when the
dose of DA ranged from 5 to 20//g/kg/min. A
significant increase in RCAF was induced when the dose
of DA was increased to 20 /^g/kg/min, but no change in
ICAF was seen. Liver and kidney function scores were
unchanged after the DA injection.

These findings suggest that DA is active in increasing
superior mesenteric arterial blood flow, but the action
of DA is differential at the major branch level.

Key words-dopamine, blood flow, mesenteric circula-
tion, intestine, pig.

INTRODUCTION

It has been shown that exogenously administered
dopamine (DA) increases superior mesenteric arte-
rial blood flow by dilating the mesenteric vascular
wall through the activation of dopamine rece-
ptors.1'4' Dopamine receptors are widely distributed
in the mesenteric artery, including its branches,5"7'
but the contribution of dopamine receptors to the
blood flow has not yet been examined at the branch
level. On the other hand, although the superior

mesenteric artery supplies blood to the intestine
through the major branches of the artery, the
branches carrying blood to the small and large intes-
tines are different.8'9'

This experiment was designed to investigate
whether DA influences blood flow control in the
major branches of the superior mesenteric artery in
pigs.

MATERIALS AND METHODS

Animals

Six Landrace-White-Duroc pigs weighing 22-25 kg
were used. They were housed individually (12:12 h
light dark cycle) with lights on at 6:00 h. They were
fed a standard diet (Spurt G, Nihon Nosan, Yoko-
hama) with free access to tap water.

Anesthesia and maintenance

The animals were anesthetized through an endotra-
cheal tube with a mixture of 1.0% halothane and 1.0
L/min oxygen, and were allowed to breathe mechani-
cally on a closed air circuit (Acoma Med Products,
Tokyo). The anal temperature was maintained at 36.0
±1.0°C with a heating pad (UH-CHW-II, Junkan,
Saitama). Analysis of gas in the blood with an anal-
yzer (ABL-30, Radiometer, Copenhagen) was neces-
sary in order to maintain adequate ventilation.10' The
blood gas conditions during the experiment are sum-
marized in Table 1.
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C h e m i c al a n al y si s

B l o o d s a m p l e s w e r e c o ol ed w it h i c e i m m edi at ely

aft e r c oll e c ti o n a n d c e n t rif u g ed at 2 ,2 0 0 r p m f o r 2 0

m i n . T h e n th e s e p a r at e d p l a s m a w a s st o r e d at -2 0 ℃

u n til m e a s u r e m e n t of th e f o ll o w l n g p a r a m e t e r s Of

li v e r a n d k id n e y f u n cti o n s w it h a n a ut o a n aly z e r

( H it a c hi
-7 3 6

,
H it a c hi

,
T o k y o)

1 0)
: t ot al p r o t ei n ( T P ,

B i u r e t m et h o d) , alb u m i n ( A lb , B r o m c r e s ol g r e e n

m e th o d) , g lu c o s e ( G I c , gl u c o s e o x id a s e m et h o d) ,

t o t al bilir u bi n ( T B , a z o bili r u bi n m et h o d ) , gl u t a m i c

p y r u v i c t r a n s a m i n a s e (G P T , U lt r a v i ole t m e th o d) ,

alk ali n e p h o s p h at a s e (A lp , B e s s e y
- L o w r y m e th o d) ,

a n d c r e a ti ni n e (C r e , J aff e m et h o d ) .

B l o o d el e c t r oly t e a n a ly sis

T h e el e ct r ol y t e c o n c e n t r a ti o n i n t h e bl o o d w a s m e a
-

s u r e d w it h a n a n al y z e r ( E M L -1 0 0 , R a di o m et e r ,

C o p e n h a n g e n) .

T a b l e 1 . B l o o d g a s p a r a m e t e r s b e f o r e ( Ⅰ) a n d 1 2 m i n

a ft e r ( ⅠⅠ) D A 1 0 /J g/ k g/ m i n i nj e c ti o n

Ⅰ ⅠⅠ

T e m p (
o

C )

p H

P c o 2 ( m m H g )

P o 2 ( m m H g )

H C O 3 ( m m o l/ L )

T C O 2 ( m m o l/ L )
B E ( m m o l/ L)

3 7 .0 ±0 .1

7 .3 8 8 ±0 .0 2 1

4 2 .4 ±8 .6

2 0 2 .4 ±5 .6

2 7 .9 ±0 .9

2 7 .4 ±0 .9

7 .2 ±2 .3

3 7 .0 ±0 .1

7 .3 7 9 ±0 .0 1 5

4 2 .1 ±3 .8

2 0 5 .7 ±5 . 7

2 7 .8 ±0 .8

2 8 .8 ±1 .2

7 .4 ±2 .5

V al u e s a r e t h e m e a n ± S E M ( n - 6) .

M i d d l e c o li c i) r t e r y -

R i g h t c o一i c a r t o r y
-

H o o c o li c a r t e r y

M e a s u ri n g bl o o d 且o w

u lt r a s o n i c bl o o d fl o w m e t e r s ( T r a n s o n i c T 20 l ,

A d v a n c e
,
N Y ) w e r e u tili z e d t o m e a s u r e th e bl o o d

fl o w .

1 l
･
1 2) T h e p r ob e s f o r bl o od fl o w e s ti m a ti o n w e r e

p l a c ed a r o u n d th e s u p e ri o r m e s e n t e ri c a r t e r y , t
h e

丘r st j ej u n al a rt e r y , rig h t c olic a r t e r y , a n d il e o c oli c

a rt e r y .
pl a c e m e n t of a p r o b e f o r a b r a n c h w a s a b o u t

2-5 c m dis t al t o t h e bif u r c ati o n of t h e s u p e ri o r

m e s e n t e ri c a r t e r y (F i g . 1) . T h e s u p e ri o r m e s e n t e ric

a rt e ri al b l o o d fl o w (S M A F ) , j ej u n al a r t e ri al bl o o d

fl o w (J A F) , ri gh t c olic a rt e ri al b l o o d fl o w ( R C
A F )

a n d il e o c oli c a rt e ri al bl o o d fl o w (I C A F ) w e r e r e c o r d
-

ed o n a g r a p h w it h a p e n ( B i o c ol o r G r a p h 2 G 82 ,

N ih o n D e n ki S a m E i , T o k y o) . T h e s y s t e m i c a rt e ri al

p r e s s u r e (S A P ) w a s r e c o r d e d f r o m t h e c a
r o tid

a rt e r y , u s l n g t h e s a m e e q u lp m e n t ･

T e st s ol uti o n

D A ( K y o w a H a k k o K o g y o C o l , L t d っ T o k y o) dis
-

s ol v ed i n s ali n e w a s inj e ct e d i n t o t h e l eft sid e of th e

j u g ul a r v ei n . T h e a m o u n t u s ed i n e a c h t e s t inj e cti o n

w a s 1 .0 m l/ m i n , a n d w a s c o m p le t ed i n 2 m i n w ith a n

i n f u si o n p u m p . S ali n e w a s i nj e c t e d a s a c o n t r ol ･ It

w a s p r eli m i n a rily o b s e r v e d t h a t th e s a m e a m o u n t of

s ali n e p r o d u c ed n o m e a s u r a bl e e ff e ct o n eit h e r fl o w

o r p r e s s u r e , m e s e n t e ri c fl o w r e s p o n s e d u e t o D A w a s

s a t u r a t ed 2 m i n af t e r i nj e c ti o n , a n d th e fl o w r e s p o n s e

r e m ai n e d al m o st t h e s a m e e v e n w h e n t h e i nj e c ti o n

w a s c o n ti n u e d f o r m o r e t h a n 2 m in .
T e s t i nj e c ti o n s

w e r e g i v e n a t a p p r o x i m a t ely 1 2-1 5 m i n i n t e r v al s a n d

t h e d o s e of D A r a n g e d f r o m 5 t o 20 /J g/ k g/ m i n a s i n

p r e v i o u s e x p e ri m e n t s ･
1 2)

-
-

- s u p e r i o r m e s e n t e r
'

l C a r t e r y

/♭

＼
F i r s t i ej u M 1 a r t e r y

P 8 n C r e a ti c o d u o d e n oj e J u n a (

t r u n k

F i g . 1 ･ S c h e m a ti c p r e s e n t a ti o n o f th e s u p e ri o r m e s e n t e ri c a r t e r y a n d

i t s b r a n c h e s . Cl o s e d ci r cl e s i n di c a t e t h e p l a c e m e n t o f th e fl o w p r o b e s ･
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D at a a n aly sis

T h e r e s ult s w e r e e x p r e s s e d a s a p e r c e n t a g e of th e
c o n t r ol v al u e

,
w it h e a c h a n i m al s e r v i n g a S it s o w n

c o n t r ol ･ T h e c o n t r ol v al u e w a s t h e v al u e i m m e di a t ely
b ef o r e d r u g a d m i nis t r ati o n ･ S a m p l e s w e r e c oll e ct e d

a ft e r t h e 丘r st r e s p o n s e b y e a c h a n i m al t o a s p e ci丘c
s ol u ti o n

･ S t a ti sti c all y sig nifi c a n t d iff e r e n c e s w e r e

e v al u a t e d b y o n e - w a y A N O V A , a n d s p e ci丘c v al u e s

w e r e o b t ai n e d b y D u n c a n
'

s m ulti pl e r a n g e t e s t .

T a bl e 2 ･ S y st e m i c a n d m e s e n t e ri c ci r c ul a t o r y p a r a m e -

t e r s b e f o r e ( Ⅰ) a n d 1 2 m i n a ft e r ( ⅠⅠ) D A 1 0 〟g/ k g/ m i n
i nj e c ti o n

Ⅰ ⅠⅠ

S A P ( m m H g )

S M A F ( m l/ m i n )

J A F ( m l/ m i n )
R C A F ( m l/ m i n )
I C A F ( m l/ m i n )

9 6 .6 ±4 .2

4 6 5 .5 ±1 3 .5

3 2 .4 ±2 .4

4 8 .0 ±7 .1

5 7 .1 ±9 .7

9 6 .0 ±3 .4

4 4 3 .0 ±1 0 .5

3 3 A j = 2 .4

4 5 .3 ±5 .6

5 8 .4 十1 0 .1

V a l u e s a r e t h e m e a n ± S E M ( n - 6) .

′ ー

t D

L
=

1 5 0

=
E

E 7 5

ー ‾

o

′ ■ ■ヽ

山 _
⊂

<

-

さ
=
=

∽ ∈
ヽ ■■ ■

■

′
■
ー

l =

i L ･ -

< ∈
一

つ ニ:

∈
ー
■■■

6 0 0

4 5 0

3 0 0

1 0 0

5 0

一 ー
1 0

LJ .
.≡

3 至 5
∝: ≡

■l
■ll ■■■

l

=
1 0

L L ' -

3 三 5
- ∈

}

0

0

0

0

0

0

⊂:= = = = = = = = コ

1 m i n

F i g
･

･ 2 ･ E ff e c t s o f j u g u l a r i nj e c ti o n s o f D A

o n S A P
,
S M A F

, J A F
,
R C A F a n d I C A F . D A

1 0 /J g/ k g/ mi n w a s gi v e n f o r 2 m i n . T h e

∂αγ s h o w s t h e ti m e o f i nj e c ti o n .

R E S tJ L T S

T h e b l o o d p H a n d g a s t e n si o n sh o w e d a d e q u a t e
v e n til a ti o n f o r t h e a ni m als ( T ab le 1) . It w a s p o s sibl e
f o r a c o n sid e r a bl e n u m b e r of f a c t o r s m o d e r a ti n g D A
a cti o n o n t h e v a s c u l a r m u 岳c ul a t u r e t o b e 丘Ⅹ e d . 1 3)

B a s al le v els of S A P a n d bl o o d B o w a r e s h o w n i n
T a bl e 2 : t h e o r d e r o f m a g n it u d e i n t h e B o w w a s

S M A F
,
I C A F

,
R C A F a n d J A F .

D A 1 0 〟g/ k g/ m i n inj e c ti o n i n c r e a s e d S M A F ( Fi g .

2) ･ T h e i n c r e a s e i n S M A F r e a ch ed it s p e a k a p p r o x i -

m a t el y 2 m in aft e r l nJ e Cti o n , t h e n r et u r n e d t o t h e

c o n t r ol l e v el w it hi n a n o t h e r 2 m i n (F i g . 3) . W h e n

S M A F r e s p o n s e t o D A w a s a n al y z e d 2 m i n a ft e r
i nj e cti o n , th e S M A F i n c r e a s e t e n d e d t o b e d o s e
d e p e n d e n t (F i g . 4 ) .

J A F w a s i n c r e a s ed b y D A 1 0 /′g/ k g/ m i n i nj e c ti o n

(F ig s ･ 2 a n d 3) . T h e J A F in c r e a s e als o t e n d e d t ｡ b e
d o s e d e p e n d e n t , a n d t h e th r e sh old c o n c e nt r a ti o n of

D A w a s hi g h e r i n th e j ej u n al a r t e r y t h a n i n t h e
s u p e ri o r m e s e n t e ri c a rt e r y ( Fi g . 4) .

R C A F w a s u n a ff e c t e d b y D A 1 0 ′上g/ k g/ m i n i nj e c -

{
1 5

tD

E L ･
=

a :
7

. ､ 6 0
1⊥

⊂

芸至 4 5
の
∈
､
‾
'

3 0

.
_
I . 1 0
⊂

LJ _
･ -

三三 5
∈
ヽ ■ ■ ■

■

一
､
1 0

LJ .
.≡

3 至 5
E E E

一 ､
1 0

` =

l▲● = -

3 _

5 5
‾

∈
ヽ - ■l ■l■

0

5

0

0

0

0

0

0

0

0

0

0

0

1 rTli n

Fi g ･ 3 ･ T i m e c o u r s e s f o r S A P
,
S M A F

, J A F ,
R C A F a n d I C A F a f t e r D A a d m i ni st r a ti o n .

J u g u l a r i nj e c ti o n s o f D A ( ∩
,
1 0 /` g/ k g/

m i n ) o r s a l in e ( r ) w e r e p e rf o r m e d . T h e b a r

i n di c a t e s t h e ti m e o f i nj e c ti o n . V a l u e s a r e

th e m e a n ± S E M ( n - 6 ) .
a

p < 0 .0 1 v s I .
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i
○

=
5 0

1

t )

0

0

.【⊃

` =

o

t D
2 5

1=

Cg

.
上=

O

■ -

【=

○

巳 Q
q I

EL .

b

b

S M A F J A 戸 R C A F C ÅF

I 1 川II V L l 川l 川 l ‖ = tV 川 = 川

Fi g . 4 . P e r c e n t c h a n g e s i n S M A F , J A F , R C A F a n d I C
A F a ft e r D A

i nj e c ti o n . T h r e e d iff e r e n t d o s e s o f D A ( ⅠⅠ, 5 〟g/ k g/ m i n ; ⅠⅠⅠ, 1 0 〃 g/

k g/ m i n ; ⅠⅤ, 2 0 〃 g/ k g/ m i n ) w e r e i nj e c t e d i n t o t h e j u g u l a r v e i n ･ a
n d

b l . . d fl o w s 2 m i n a ft e r i nj e c ti o n a r e s h o w n . S al i n e w a s inj e ct e d a s

th e c o n t r o l ( Ⅰ) . V a l u e s a r e th e m e a n ± S E M ( n
- 6 ) I

a

p < 0 ･0 1 v s

I .

b

P < 0 .0 5 V S II .

ti o n (F ig s . 2 a n d 3) . A sig ni丘c a n t i n c r e a s e i n R C A F

w a s i n d u c e d w h e n D A w a s in c r e a s e d t o 20 〃g/k g/

m i n ( Fi g . 4) .

I C A F w a s u n c h a n g ed aft e r D A 1 0 /J g/ k g/ m i n

i nj e c ti o n ( F ig s . 2 a n d 3) . N o sig ni丘c a n t c h a n g e i n

I C A F w a s i n d u c e d w h e n D A w a s i n c r e a s e d t o 20 /J g/

k g/ m i n ( Fi g . 4) .

s A P w a s u n c h a n g e d w h e n D A 1 0 JL g/ k g/ m i n
-

w a s

i nj e ct e d ( Fi g s . 2 a n d 3) . A sli g h t d e c r e a s e i n S A P

w a s s e e n w h e n D A w a s g i v e n at 2 0 /J g/ k g/ m i n (d a t a

n o t s h o w n ) .

B l o o d c h e m i c al s c o r e s in dic a tin g li v e r a n d k id n e y

f u n c ti o n s w e r e u n c h a n g e d af t e r D A 10 / J g/k g/ m i n

i nj e c ti o n . T h e el e c t r oly t e c o n c e n t r a ti o n s i n t h e b l o o d

w e r e als o u n a ff e ct e d b y th e D A ad m i n is tr ati o n

( T a bl e 3) .

D I S C tJ S S I O N

w e f o u n d t h a t D A e n h a n c e s b l o o d fl o w diff e r e n ti ally

i n t h e m aj o r b r a n c h e s of th e s u p e ri o r m e s e n t e ri c

a r t e r y : D A 1 0 JL g/ k g/ m i n i nj e cti o n e ff e cti v ely i n
-

c r e a s e d S M A F a n d J A F b u t n ot R C A F o r I C A F . T his

is e s s e n ti ally i n k e e p in g w it h t h e v i e w th a t D A

i n c r e a s e s s p l a n c h n i c ci r c ul ati o n ･

1】4)

D A a d m i nis t r ati o n is c a p a b le of i n c r e a si n g J A F ･

T h e a c ti o n of D A o n th e j ej u n al a rt e r y w all s e e m ed

t o b e p e c uli a r t o D A , b e c a u s e t h e J A F r e s p o n s e

t e n d e d t o b e d o s e d e p e n d e n t .

T h e m o d e of D A a cti o n o n th e a rt e r y w all h a s b e e n

T a b l e 3 . B l o o d c h e m i c a l p a r a m e t e r s b ef o
r e ( Ⅰ) a n d 1 2

m i n a f t e r ( ⅠⅠ) D A 1 0 /J g/ k g/ m i n i nj e c ti o n

Ⅰ ⅠⅠ

T P ( g/ d l)

A lb ( g/ d l)
G I c ( m g/ d l)

T B ( m g/dl)
G P T ( U )

A l p ( U / 1)

C r e ( m g/ d l)

N a
＋

( m E q/ 1)
K
＋

( m E q/1)
Cl】( m E q/1)

5 .7 ±0 .1

3 .4 ±0 .
1

1 3 0 ±1 8

0 .2 ±0 .0

2 8 ±2

2 8 1 ±27

1 .2 ±0 .1

1 3 8 ±1

5 .4 ±0 .2

5 .7 j= 0 .1

3 .4 ±0 .1

1 2 9 ±14

0 .2 ±0 .0

2 8 ±3

2 7 4 ±24

1 .2 ±0 .1

1 3 8 ±1

5 .4 ±0 .2

1 0 2 ±1 1 0 2 ±1

V a l u e s a r e t h e m e a n ± S E M ( n - 6 ) .

i n v e s tig a t e d , a n d a bi p h a sic c h a n g e in th e s u p e ri o r

m e s e n t e ri c a rt e ri al bl o o d fl o w aft e r D A i nj e c ti o n w a s

n o t e d
1 4

,
1 5)
: t h e i niti al d e c r e a s e is c a u s ed b y a c o n t r a c

-

til e eff e c t
,
a n d a n y s u b s e q u e n t ris e i s d u e t o a dir e c t

v a s o dil a t o r eff e ct o n t h e m e s e n t e ri c a r t e r y . I n thi s

s t u d y , D A i n c r e a s e d b l o o d fl o w i n a m o n o p h a si c

p a t t e r n . T his c o uld m e a n th at t h e fl o w r e s p o n s e

o b s e r v e d w a s th e r e s ult of a v a s o dil ati v e a c ti o n .

w h e n D A i n c r e a s e s s p l a n c h n i c b l o o d fl o w , t h e

a c ti o n sit e of D A h a s b e e n c o n sid e r ed t o b e di st rib u t
-

e d e v e n l y i n th e s u p e ri o r m e s e n t e ric a r t e ri al w all ,

e s p e ci ally si n c e d o p a m i n e r e c e p t o r s a r e w id ely

id e n ti丘e d i n t h e v a s c u l a r b ed ,
5‾7) b u t th e a rt e r y h a s

m a n y b r a n ch e s
8
･
9)
a n d t h ei r c o n t rib u ti o n t o bl o o d

fl o w c o n t r ol w a s u n cle a r . I n t h e p r e s e n t s t u d y , th e
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t h r e s h old c o n c e n t r a ti o n of D A e ff e cti v e in t h e
i n c r e a si n g bl o o d fl o w diff e r ed a c c o r d in g t o t h e a r t e r y
b r a n c h t e st ed ･ T his m a y p a r tl y h old t r u e f o r t h e

p h e n o m e n o n s h o w l n g t h a t t h e r e a r e r e g i o n al

di 鮎 r e n c e s i n t h e eff e ct s o f D A o n v a s c ul a r tis s u e s;
1 6 )

o n e p o s sibl e e x p l a n a ti o n f o r t his is t h a t t h e D A

r e c e p t o r d e n sit y i n th e a r t e r y w all is u n e v e n .

R h e ol o gi c al 1 y , b a s al l e v els of th e bl o o d fl o w r e fl e ct
t h e r el a ti v e di a m et e r si z e s of th e a r t e ri e s e x a m i n ed

,

a n d t h e 鮎 w o r d e r w a s S M A F
,
R C A F

,
I C A F a n d J A F

( T a bl e 2) ･ H o w e v e r
,
D A r e s p o n s e w a s p r o m i n e nt i n

th e S M A F a n d J A F , a n d t h e a p p e a r a n c e of 月o w
c o nt r ol b y D A i s n o t si m p ly c o r r el at e d w it h a r t e r y
si z e ･ I n c o n n e c ti o n w ith t his

,
th e t w o p ri n cl p al f u n c -

ti o n s of t h e i n t e sti n e s
, a b s o r p ti o n a n d s e c r eti o n

,
a r e

d e p e n d e n t o n a n a d e q u a t e s u p p ly of bl o o d .

1 7 ･ 1 8) A s

m e n ti o n e d a b o v e
,
bl o o d 月o w c o n t r ol b y D A w a s

diff e r e n t i n t h e j ej u n al a n d c olic a r t e ri e s . D A a c ti . n
o n th e i n t e s tin al bl o od s u p pl y m i g h t b e d et e r m i n e d b y
th e p ri m a r y f u n cti o n of e a ch i n t e sti n e .

D A a c ti o n o n S A P ch a n g e s a c c o r d in g t o t h e c o n -

c e n t r a ti o n : a t a l o w e r c o n c e n t r a ti o n α - a c ti o n is d o m i _

n a n t
,
w hil e β

- a c ti o n c a n b e p r e s e n t at hi g h e r c o n c e n -

t r a ti o n
･

1 9) A ls o
,
a l o w e r d o s a g e of D A h a s b e e n

p r e s u m ed t o i n c r e a s e m e s e nt e ri c bl o od f一o w w it h o u t

c h a n g e s i n c a rdi a c o ut p u t ･
2 0

･
2 1 ' I n t his s t u d y , u nf o rt u -

n a t ely , n o r e c o r d of c a r di a c o u t p u t w a s m a d e
,
b u t

S A P w a s u n ch a n g e d aft e r D A i nj e c ti o n , I t m a y w ell

b e d e d u c e d t h a t t h e fl o w r e s p o n s e o b s e r v ed is d e ri v e d

f r o m t h e α - a cti o n
,
alth o u g h it c a n n o t b e d e ni ed t h at

s y s t e m i c v a s o dil a ti o n a n d c a rdi a c o u t p u t e n h a n c e d

b y D A c a u s e d n o c h a n g e i n S A P .

I n cli n i c al p r a cti c e , i n c r e a si n g bl o o d fl o w i n t h e

m e s e n t e r y c a n c o n t rib u t e t o a n i m p r o v e d p r o g n o sis

f o r m e s e n t e ri c di s e a s e w h e n t h e m e s e n t e r y h a s b e e n

i n a n i s c h e m i c c o n diti o n ･

2 2 , 2 3) O u r 血di n g s sh o w i n g
th a t a v a s o d il ati v e a g e n t f o r is c h e m i a e ff e c ti v el y
i n c r e a s e d bl o o d fl o w in th e s el e c t ed a rt e ri al b r a n c h

in di c at e t h a t s u c h a n a g e n t m a y h a v e a n a p p r o -

p ri a ti v e a cti o n sit e w it hi n t h e m e s e n t e ri c v a s c ul a r

n et ･ F u rt h e r st u d y o n thi s p oi n t i s n e c e s s a r y .

T h e s e o b s e r v a ti o n s le a d u s t o c o n cl u d e th at D A is

e ff e c ti v e i n i n c r e a sl n g S u p e ri o r m e s e nt e ri c a r t e ri al

ci r c u l ati o n
,
b u t t h e D A a c ti o n is di ff e r e n ti all y u n e v e n

a t t h e m aj o r b r a n ch l e v el .

A c k n o w l e d g m e n t s ･ T h e a u t h o r s a r e g r e a tl y i n d e b t e d

t o M r ･ J ･ H ig u ch i ( °e p t . o f S u r g .) a n d M r . K . K u n i -

h a r a (D e p t ･ of P h y si ol .) f o r t h ei r a s sis t a n c e
,
a n d t o

K y o w a H a k k o K o g y o C o t , L td ･

,
T o k y o f o r s u p p ly i n g

t h e t e st a g e nt .

R E F E R E N C E S

1) S a n d e r s K M
,
R o s s G : I n hi biti o n o f i n u i u o n e u r a l

v a s o c o n st ri c ti o n b y e x o g e n o u s c a t e c h o l a m i n e s .

B l o o d Y e s 1 2 : 1 31 2 0 , 1 9 7 5 .

2 ) H i r s c h L J , A y a b e T , C li c k G : D i r e c t e ff e c t s . i

v a ri o u s c a t e c h ol a m i n e s o n li v e r c i r c u l a ti o n i n d o g s .

A m I P h y si o 1 2 3 0 : 1 3 9 4- 1 3 9 9 , 1 9 7 6 .

3) P e s c h l L : K li n i s c h e u n d e x p e ri m e n t e ll e U n t e r s u _

c h u n g e n u b e r di e W i r k u n g v o a D o p a m i n a u f d i e

H a m o d y n a m i k u n d F u n k ti o n Y o n N i e r e u n d L e b e r .

W i e n K li n W o c h e n s c h r (S u p p l) 8 6 : 1- 3 3 , 1 9 7 8 .

4) K a g e s h i m a K : E ff e c t s o f d o p a mi n e a n d d o b u t a m i n e

o n h e p a ti c bl o o d fl o w ･ T o k y o Jik e l
'

k a i M e d I 1 0 5 :
5 5 3- 5 6 3 , 1 9 9 0 .

5) Y e h B K , M c N a y J L , G ol d b e r g L I : A tt e n u a ti o n ｡ f

d o p a m i n e r e n a l a n d m e s e n t e ri c v a s o d il a ti o n b y

h a l o p e rid o l : e vi d e n c e f o r a s p e ci丘c d o p a mi n e r e c e
-

p t o r ･ I P h a r m a c o I E xp T h e y 1 6 8 : 3 0 3- 3 0 9 , 1 9 6 9 .

6) R o b y A ･ O r z e c h o w s k i R F : S el e c ti v e p o st s y n a p ti c

d o p a m i n e r e c e p t o r s ti m u l a ti o n b y S K & F 3 8 3 9 3 i n

c a n i n e m e s e n t e ri c v a s c u l a t u r e ･ P h a r m a c o l o gi st 2 1 :

2 3 9
,
1 9 7 9 .

7) A n w a r N , M a s o n D F J : A c ti o n s o f d o p a m i n e a n d

a p o m o rp h i n e o n t h e v a s o c o n st ri c t o r r e s p o n s e s o f

p e rf u s e d m e s e n t e ri c a r t e ri e s o f m o u s e
,
r a t a n d r a b-

bit ･ I P h a r m P h a r m a c o 1 3 3 : 1 5 01 1 5 4 , 1 9 8 1 .

8) L a u f m a n H
,
N o r a P F

,
M itt e l p u n k t A I : M e s e n t e ri c

b l o o d v e s s e l s : a d v a n c e s i n s u r g e r y a n d p h y si o l o g y .

A r ch S u 7 g 8 8 : 1 0 2 l- 1 0 4 4 , 1 9 6 4 .

9 ) J a c o b s o n E D : P h y si o l o g y o f t h e m e s e n t e ri c c i r c u l a -

ti o n ･ P h y si o l o gi st 2 5 : 4 3 9- 4 4 3 , 1 9 8 2 .

1 0 ) T s u k a d a K , S a k a g u c h i T , T o mi y a m a T , U c hi d a K ,

S a t o Y
,
T s u b o n o T

,
O h t a k e M

,
K o y a m a S , A o n o T ,

H a t a k e y a m a K , M u t o T : E n h a n c e d h e p a ti c p o rt a l

b l o o d n o w i n d u c e d b y p r o s t a g l a n d i n E l f o ll o w l n g
li v e r t r a n s p l a n t a ti o n i n pi g ･ S u 7 g T o d a y 2 4 : 6 2 ト6 2 6 ,

1 9 9 4 .

l l) F ujit a N , T s u k a d a K
,
S a k a g u c h i T

,
S a n d o h N

,

O ht a k e M
,
K o y a m a S , A o n o T , I shi z u k a D , Ⅲ a t a -

k e y a m a K : S y s t e m i c a n d h e p a ti c ci r c u l a t o r y
r e s p o n s e s c a u s e d b y h e a d tilti n g i n li v e r t r a n s p l a n t-
e d pi g s ･ T r a n sp l a n t P r o c 2 7 : 1 9 0 6- 1 9 0 8 , 1 9 9 5 .

1 2) F ujit a N , S a k a g u c hi T , O h t a k e M , A o n o T
,
I s h i z u k a

D
･
M a r u t a T

,
M a k in o S

,
T s u k a d a K

,
H a t a k e y a m a

K : S u p p r e s si o n o f h e p a ti c p o rt al bl o o d fl o w c a u s e d

b y c a r b o n di o x id e p n e u m o p e rit o n e u m c a n b e r e st o r-
e d a f t e r d o p a m i n e a d m i n i s t r a ti o n i n p i g s . A rlC h h n

C h i r 6 5 : 9 9- 1 0 8 , 1 9 9 6 .

1 3 ) W ill e m s J L , B u yl a e rt W A , L e f e b v r e R A
,
B o g a e rt

M G : N e u r o n a l d o p a m i n e r e c e p t o r s o n a u t o n o m i c

g a n gli a a n d s y m p a t h eti c n e r v e s a n d d o p a m i n e r e c e-

p t o r s i n t h e g a st r oi n t e sti n a l s y st e m . P h a r m a c oI R e v



3 0 Ⅹi n g C u t et al .:

3 7 : 1 6 5- 2 1 6 , 1 9 8 5 .

1 4) E bl e J N : A p r o p o s e d m e c h a ni s m f o r t
h e d e p r e s s o r

e ff e c t o f d o p a m in e i n t h e a
n e st h e ti z e d d o g ･ I P h a r-

m a c o I E xP T h e y 1 4 5 : 6 4- 7 0 , 1 9 6 4 ･

1 5) M a e st r a c ci P , G ri m a u d D , L i v r elli N , P hili p F , D o li si

c : I n c r e a s e i n h e p a ti c b l o o d 丘o w a n d c a r d i a c
o u t p u t

d u ri n g d o p a m i n e i n f u si o n i n m a
n ･ C rit C a r e M e d 9 :

1 4- 1 6 , 1 9 8 1 .

1 6) K a n m u r a Y , Y o s h i m u r a N : E ff e c t s o f d o p a m
i n e a n d

d o b u t a m i n e o n v a s c u l a r s m o o th m u s c l e s . h n I

A n e st h e si o 1 4 4 : 21 9 , 1 9 9 5 . (i n J a p a n e s e)

1 7 ) G r a n g e r D N , K v i e t y s P R , M ail m a n D ,
R i c h a r d s o n

p D : I n t ri n si c r e g u l a ti o n o f fu n c ti o n a l b l o o d fl o w a n d

w a t e r a b s o r p ti o n i n c a n i n e c o l o n . I P h y si ol ( L o u d )

3 0 7 : 4 4 3- 4 5 1 , 1 9 8 0 .

1 8) M a il m a n D : R e l a ti o rl S hi p s b e t w e e n i n t e s ti n a l

a b s o r p ti o n a n d h e m o d y n a mi c s ･ A n n R e L, P hy si o 1 4 4 :

4 3- 5 5 , 1 9 8 2 .

1 9) S h i m a z u M , A o k i H , M it a S , M i y a k it a M : E ff e c t o
f

d o p a m i n e o n

t r o e n t e r o1 8 3 :

2 0 ) A n g e h r n W ,

R o t h li n M :

li v e r c i r c u l a ti o n i n m a n . JP n I G a s1

1 1 5 3- 1 1 6 0 , 1 9 8 6 . (i n J a p a n e s e )

s c h m id E
,
A lth a u s F , N i e d e r m a n n K ,

L e b e r d u r c h b l u t u n g u n t e r D o p a m i n ･

s c h w ei z M e d W o c h e n s c h r 1 0 7 : 1 5 9 3- 1 5 9 4 , 1 9 7 7 .

2 1) S c h m id E , A n g e h r n W , A l th a u s F , G a tt
i k e r R

,

R o th li n M : T h e eff e c t o f d o p a m i n e o n h e p a ti c-

s p l a n c h n i c bl o o d fl o w a ft e r o p e n h e a rt s u r g e r y ･

I n t e n s C u e M e d 5 : 1 8 3- 1 8 8 , 1 9 7 9 .

2 2 ) B o l e y SJ , B r a n d t L J , V eit h F J : I s c h e m i c di s o r d e r s o f

t h e i n t e sti n e s . C u r r P r o bl S u 7 g 1 5 : 1- 8 5 , 1 9 7 8 .

2 3) K a n d a T , F u jii H , F ujit a M , S a k ai Y , O
n o T

,

H a t a k e y a m a K : I n t e s ti n al f a tt y a c id b i n di n g p r o t e i n

i s a v a il a b l e f o r di a g n o si s o f i n t e sti n a l i s c h a e m i a :

i m m u n o c h e m i c al a n al y si s o f t w o p a ti e n t s w it h i s-

c h a e m i c i n t e s ti n al di s e a s e s . G u t 3 6 : 7 8 8 7 9 1 , 1 9 9 5 .




