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J . INTRODUCTION 

It is well known that the interruption of the portal ¥'t:in invariably results in death 

of ピxperimental animals within a few hours. Many experimental reports and clinical 

observations have been made on the portal interruption. 

0RE1' demonstrated, in 1856, that in rabbits the portal interruption results in death 

shortly afterwards. Sl HIFF2〕， andlater BERNARo3l also reported that dogs died abruptly 

within an hour after portal interruption. On the contrary, SOLOWIEFF4l demonstrated that 

dogs can survive the interruption when the portal branches are ligated one by one with 

Lげじ1ininterval of time and finally the portal trunk is ligated. According to Popper's 

REPORTめ animalsL・;m 刈 n・ivethe complete occlusion of the portal vein if the interruption 

is performed after 2 weeks' gradual constriction of the portal vein. 

On the other hand，仁HILD6'demonstrated that monkeys can bear the acute portal 

interruption. 

There have been many discussions concerning the cause of death of dogs following 
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the acute and complete interruption of the portal vein. ScHIFF2〕 attributedthe cause of 
death to hepatic failure, BERNARD3i to congestion in the splanchnic area and THOLE7】

asserted neurogenic theory based upon his experimental results that permissible time of 
portal interruption was prolonged by severance of the splanchnic nerve. ELMAN and 
CoLE8) pointed out a profound decrease in circulating blood volume as the cause of death, 
namely they showed that following portal interruption blood is pooled from systemic 
circulation to the intestinal tract which amounts as much as 5.2 per cent of body weight 
within an hour, and from this point they reported that prolongation of permissible time 
of portal interruption could be observed by transfusion. KRYMHOLZめ alsoaccentuated 
irreversible profound drop of arterial pressure after portal interruption. SHORR and others10l 
likewise attributed the cause of death after portal interruption to decrease in circulating 
blood volume and hypoxia. 

Following experiments were designed according to the intention of the author of the 
present paper to prolong permissible time of portal interruption which assures the survival 
of the animals and at the same time to explore the cause of death after portal interruption. 

H. MATERIALS AND METHODS 

1. Materials. Mongrel dogs weighting 7 to 23 kg were used. 
2. Anesthesia. Anesthesia was introduced by intravenous injection of isomithal sodium 
of 15 mg per kg body weight and after intubation it was maintained with ether in 2 or 
3 plane of the 3 rd stage. 
3. Operative procedure. Abdomen was opened by the upper median incision, which was 
added by the right transverse incision. 

a) Interruption of the portal vein. 

The portal vein was separated from the surrounding tissues for about 2 cm from the 
porta hepatis. The interruption of the portal vein was performed as near the porta hepatis 

Fig. 1. Site of the interruption of the portal vein. 

as possible. At this procedure, when 
the pyloric vein was draining to the 

portal trunk at liver-side of the inter-

ruption, the pyloric vein was additi-

onally ligated (Fig. 1), since marked 

congestion was observed in this vein 

after the portal interruption. 

b) Interruption of the superior 
and inferior mesenteric arteries. 

The superior and inferor mesenteric arteries were separated from the surrounding 
tissues for about 1 cm, respectively, from their origin from the abdominal aorta and 
interrupted. 

c) Splenectomy 

The vessels at the hilum of the spleen were ligated and cut, and the spleen was 
removed. 

In the cases in which operation of b) or c) was performed, the portal vein was 
interrupted 5 minutes after the accomplishment of the preceding procedures. In order to 
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prevent the injury of the vessel-wall at the interruption, Pean's clamp was covered with 

rubber and used. 

4. Combination of the interruption modus of blood flow and number of dogs in each 

combination. 

Group A. Simple portal interruption, 14 dogs. 

Group B. Interruption of the portal vein and the superior mesenteric artery, 8 dogs. 

Group C. Interruption of the portal vein and the superior and inferior mesenteric 

arteries, 10 dogs. 

Group D. Interruption of the portal vein and splenectomy, 9 dogs. 

Group E. Interruption of the portal vein and the suporior and inferior mesenteric 

arteries and splenectomy, 19 dogs. 

5. Examinations. 

a) Permissible time of the portal interruption. 

Interruption was performed for 30, 45, 60 and 90 minutes in above mentioned田 ch

group. Animals which survived more than 48 hours after the release of each interruption 

werじ recordedas survivor. 

The longest duration of the interruption in which survival rate was more than 60 

per cent was decided to be pcrrrn州 ibletime of the portal interruption. 

b) Arterial pressure. 

えrterialpressure was continuously measured through a polyethylene tube inserted into 

the right femoral artery, which was connected to a mercurial manometer. 

c) Portal pressure. 

Portal pressure was measured with aqueous manometer through a polyethylene tube 

inserted from the splenic vein to the portal trunk. Portal pressure actually measued was 

converted to the mercurial term. 

d) Serum transaminase. 

？えerumtransaminase was determined following the method of （、AUBAUD, LEEPER and 

¥V 

6. Reagents. 

i) Aspartic acid-glutaric acid reagent. 

dl-aspartic ac・idof 2.66 g, rトl王doglutaricacid of 0.6 g and primary potassium phosphate 

of 2.00 g were dissoh-ed in 100 ml of d1刈illedwater, and the reaction was adjusted to 

pH 7.4. 

ii) . .¥niline citrate reagent. 

Citric acid of 5 g was solved in 5 ml of water and 5 ml of aniline was added. 
iii) 100 per cent trichloracetic acid. 

Trichloracetic acid of 100 g was dissolved in d1stilll'd water and finally made 100 ml. 

iv) 2・4,dinitrophenol hydrazine rじagent.

Aniline citrate of 0.1 g was solved in 20 ml of 37 per cent hydrochloric acid and 

diluted with water finally to be 100 ml. 

v) Toluene. 

Toluene of 100 ml was solved in 10 to 15 ml of water and stored in shadowed 

bottle at 4° C. 
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vi) 25 per cent KOH alchohol solution. 
Caustic potash of 2.5 g was solved in ethanol of 95 per cent and adjust吋 tobe 

100 ml and tightly sealed for preserve. 
7. Determination. 

i. Serum of 0.5 ml is put in each of 2 test tubes and 0.5 ml of distilled water and 
0.5 ml of aspartic acid are added to each of them. 
ii. One drop of trichloracetic acid and aniline citrate are immediately added to the first 
test tube for control. 

iii. To the second test tube, the same procedure ;is in ii) is performed after reaction of 
20 minutes at 37≪ C. 

iv. 2-4, dinitrophenol hydrazine of 0.5 ml is added to each of these test tubes. Contents 
are well mixed and left for 5 minutes. 
v. Toluene of 4ml is added to above mentioned mixture, vigorously shaken and centri-
fuged for 5 minutes. One ml of toluene layer is pipetted in and transfered to cubett. 
vi. KOH-alchohol of 3.0 ml is added to this and well mixed. 
vii. Colorimetry is performed through a filter of 450 m1-1. SGO・T activity is obtained 
from the standard curve. 

8. Drawing of the standard curve. 
Pyruvic acid of lg is solved in 1000 ml of distilled water. A series of pyrm・ic acid 

solution of l;..ig/ml to 500;..ig/ml is prepared. Absorbability of each material is determined 
against blank of distilled water with colorimeter as mentioned in the above and the stan-
dard curve is drawn. 

e) Electrocardiographic study. 

Electrocardiogram was taken by limb and chest leads. 
f) Histological study. 

Small intestine, liver and heart are doubly stained with hematoxylin and eosin. 

JU. RESULTS 

1. Permissible time of portal interruption. 

Permissible time and postoperative c.')urse of each group are summarized in Table 1 
to 5. In the Group A, B, C and D, portal interruption was performed for 30, 45 and 
60 minutes, respectively. In the Group E the interruption was continued for 30, 45, 60, 
75 and 90 minutes. 

In the Group A, 5 cases out of 7 of 30 minutes1 interruption survived. On the 
contrary, all of 4 cases of 60 minutes’interruption died. Accordingly the permissible 
time of the Group A is 30 minutes. 

In the Group B, all of 3 cases of 30 minutes' interruption, 1四 seout of 3 of 45 
minutes' interruption survived. Both of 2 cases of 60 minutes' interruption died. Accor『

ding ly the permissible time of the Group B is 30 minutes. 
In the Group C, all of 4 cases of 30 minutes' interruption, 2 cases out of 3 of 45 

minutes' interruption survived and all of 3 cases of 60 minutes' interruption died. Ac-
cordingly the permissible time of the Group C is 45 minutes. 

In the Group D, 2 cases out of 3 of 30 minutes' interruption, 1 case out of 3 of 



第 4号第32巻日本外科宝函510 

RESULT 

survival 

died 

survival 

survival 

Sur、1日 l

survival 

died 

survival 

died 

died 

died 

died 

died 

died 

N
 

）
 

（
 

ー、行ー（
 

d
L
 

41

’υ一
n
u
n
v
n
u
n
v

ハU
n
u
n
U
R
U
p
h
υ
F
b
n
u
n
U

ハU

ハU

F
λ

一
3

3

3

3

3

3

3

4

4

4

6

6

6

6

0
！
 

q
u
 

D
 

O
 

Y

－－‘ R
 

P
U
 

PA 

Results of the portal vein interruption in Group λ 

SEX 

8

8
♀
合
平
合
小
口
♀

8
♀

8
合

♀

♀

T
 

川
）
一

1

9

3

3

5

8

2

5

0

6

2

3

4

8

K
悠
一

1

1

8

0

2

7

3

8

0

9

8

9

2

7

：
1

1

1

1

1

1

1

 

J
（
 

W
 

1. Tab. 

:'¥(l OF DOGS 

1

2

3

4

5

6

7

8

9

0

1

2

3

4

 

1

1

1

1

1

 

Results of the portal vein interruption in Group B. 2. Tab. 

l¥Eメ＼＇LT

survival 

survival 

survival 

survival 

died 

died 

died 

died 

PERIODS OF OCCLUSION 
1M11i.1 

ハu
n
u
n
U
R
υ
p
h
u

に
d
n
u
n
U

3

3

3

4

4

4

6

6

 

SEX 

♀

8

8

8
♀

♀

8
♀
 

WEIGHT 
ik日）

8.4 

13.4 

9.1 

10.4 

7.6 

20目4

16.4 

7.2 

~（ J. OF DOGS 

Z
J
P
O
7
・
0
6
q
u
A
U

’ょっ臼

唱

1
1
A
1
4
1
A
T
A

の

ん

の
L

n
ノ臼

，，，.、t1!t、ofhe portal vein interruption in Group C. 3. Tab 

RE.SULT 

survival 

survival 

叩 rvival

survival 

'-UTViv,iJ 

died 

survival 

died 

died 

died 

!'Elくf()J）行（）ド（）（、ぐLPベlUN
¥J111. I 

ハu
n
U

ハu
n
v

に
υ

尽
d

戸、d
n
v
n
U

ハU

つd
q
υ
n
J
q
υ
A
A
A
H－
z
A
A
F
O
n
b
p
o

日EX

平

合

♀

合

合

♀

♀

♀

8

8

WEIGHT 
11、日）

12.4 

9.4 

8.5 

14.0 

23.2 

H.6 

7.8 

8.8 

10.6 

12.l 

7ぜ＜＞.<JF [JIJ< ，片

3

4

5

6

7

8

9

0

1

2

 

n
L

つ
ん
つ
＆
つ
ん
つ
ん
ワ
“
つ
ゐ
つ
d
q
υ
q
u



511 λN EXPERIMENT.¥L吋TUDYON THE INTERRUPTION ( JF THE IりlくT入LVEIN 

Results什 ［the 1> >rLil vein interrupt】onin Group D. 4 Tab. 

survival 

"If、iv"!
died 

RESULT 

died 

died 
died 
died 
ζlied 

PERIODS OF OCCLUSION 
rMin.I 

30 

30 

30 

45 

45 

45 

60 

60 

60 

SEX 

♀

S
合

平

♀

♀

8

6
合

WEIGHT 
(kg) 

10.1 

7.2 

13.4 

18.8 

9.1 

10.4 

8.¥ 

8.0 

7.8 

NO. OF DOGS 

q
J
1・
F
b
p
h
V
7
’
nxunud
ハU
t

i

－nJ
っd
n
J
q
d
q
υ
q
υ
q
u
A＆

AA

Results of the portal vein interruption in Group E. 5. Tab. 

l¥E沢＇LT

l

i

l

l

l

1

1

1

l

l

l

 

a

a

a

a

a

a

a

a

日

a

a

v

v

v

v

v

v

、
v

v

v

v

i

l

l

i

－

－

－

－

l

i

－

－

 

v

v

v

v

v

，d
v

v

v

J

u

、
v

v

J

u

，d
唱

d
A
U
J
u

，d

r

r

r

r

r

e

r

r

r

E

r

r

－
e

e

e

e

e

E

 

M
叫

印

印

印

d

m

M

m

d

川

釦

E

d

d

d

ω

d

d

に白）
 

（
 

ー、h－
 I

 

（
 

（
）
一

j

・

（

m

一0
0

0

5

5

5

5

0

0

0

0

0

0

5

5

5

0

O

O

F
f
u

一3
3

3

4

4

4

4

6

6

6

6

6

6

7

7

7

9

9

9

Mο
一

D
 

O
 

T
－
A
 R

 
E
 

P
 

SEX 

合

♀

♀

♀

色

合

♀

8
♀

♀

合

合

合

＋

o
♀

♀

8
合

♀

WEIGHT 
(kg) 

10.6 

8.8 

9.9 

7.8 

20.0 

9.6 

7.4 

23.0 

8.2 

7.8 

9.4 

20.4 

10.5 

9.8 

8.4 

7.4 

22.4 

28.4 

8.7 

NO. OF f)（）（；~ 

2

3

4

5

6

7

8

9

0

1

2

3

4

5

6

7

8

9

0

 

4

4

4

4

4

4

4

4

5

5

5

5

5

5

5

5

5

5

6

 

45 minutes1 interruption survived and all of 3 c日常只 of60 minutes1 interruption died. 

Accordingly the permissible time of Group D is 30 minutes. 

In the Group E, all of 3 cases of 30 minutes1 interruption, 3 cases out of 4 of 45 

minutes1 interruption, 5 cases out of 6 of 60 minutes1 interrption survived and all of 3 

cases of 75 minutes1 interruption and similarly all of 3 cases of 90 minutes1 interruption 

died. Accordingly the permissible time of the Group E is 60 minutes. 

As has been shown, the permissible time is 30 minutes in the Group :'¥., B and D, 

45 minutes in tい Group ( ・ and 60 minutes in the Group E. Thus twice as much 

prolonged permissible time of the portal interruption was observed by adding interruption 

of the superior and inferior mesenteric arteries and splenectomy compared with that of 
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simple portal interruption. 

2. Macroscopic changes in the abdominal organs after portal interruption. 

In the Group :¥, the first change was observed 5 minutes after the interruption of 

the portal ¥・ein at 25 cm anal side of the small intestine from the pylorus, i. e. the 

礼1rf,1cL・of the intestine changed into dark red which gradually appeared on the stomach, 

duodenum and large intestine. Color of intestinal surface further changed into dark violet, 

peristalsis disappeared and petechia appeared on the mesenterium. The liver seemed to 

shrink and its tincture to faint which restored, however, to the state before the interru-

ption a few minutes bter. In the Group E, anemic discoloration was observed in the 

intestinal surface after the interruption of the superior and inferior mesenteric arteries. 

Gastrointestinal surface gradually turned into dark violet after portal interruption. Deve-

lopment of the changes in the intestine after portal interruption in the Group E was more 

mild than in the Group 九 andbleeding to the mesenterium was hardly observed in the 

Group E. 

Au top町 of the dead animals disclosed conspicuous congestion and edema in the 

spleen stomach, small and large intestines. Massive bleeding was observed in the intestinal 

Tab. 6. Changes in arterial p町田ureafter portal interruption in Group A. 
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Tab 7. Ch.111問、 inarterial pressure after portal interruption in ( ,r, '"Jl E. 
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canal. 

Here the arterial pressure, portal pressure, SGO・T activity, electrocardiogram and 

histological finding of the Group A, which showed the shortest permissible time of portal 
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interruption, were compared with those 

of the Group E, which showed the 

longest permissible time. 

3. Changes in the arterial pressure 

after portal interruption (Tab. 6, 7, 

Fig. 2, 3, 4). 
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after portal interruption, i. e. decrease of 14 to 38 mmHg 5 minutes after the inter-

ruption. Although the pressure showed further tendency of decrease, the range of decrease 

was more slight compared with that of the Group A, the pressure being above 60 mmHg 

even 30 minutes after the interruption. 

4. Changes in portal pressure after portal interruption (Tab. 8, 9, Fig. 2, 3, 4). 

Tab. 8. Changes in portal pressure after the pcrtal interruption in Group A. 
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In the Group ,'¥. (Dog No. 1 to 6), portal pressure was elevated abruptly, reaching 

its maximum with elevation of 34 to 50 mmHg 5 to 10 minutes after the interruption, 

in other words coming near the level of arterial pressure with only small difference from 

it. Portal pressure thereafter gradually fell in parallel with arterial pressure. On the 

other side, in the Group E, fluctuation of portal pressure caused by 中｜じJlじじtrnm・ or inter-

ruption of the superior and inferior mesenteric artericメ wasnot so marked: Maximum 

portal pressure after the interruption of the portal H・in in this group wasυ｜）対ncd 10 to 

20 minutes after the interruption, which w川 28to 38 mmHg higher than that before the 

interruption. Difference between portal and arterial pressure was larger than in the Group 

A, and portal pressure thereafter cl cc re;《同・cltogether with arterial pressure. 
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5. Changes in SGO・T activity after portal interruption (Tab. 10, 11, 12, Fig. 5, 6, 7). 

Tab. 10. Values of SGO-T activity after 30 minutes' interruption in Group A. 
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Tab. 12. Values of SGO・Tactivity after 60 minutes’interruption in Group E. 

I DIRECTLY AFTER AFTER RELEASE OF THE P. 
BEFORE OCCLUSION 1 ' v. 1h.1 

NO. OF DOGS ¥ RELEASE OF THE 一一
OE THE P. v. I TI " 1 川， ;Q I 72 

q
u
n
u
n
L
q
υ
 

A
宝

F
b
R
U
5

o
o
o
o
－－

n
L
 

q

3

4

4
‘

r
a
n白

52 

62 

81 

108 

74 

92 

121 

90 

88 

104 

店
V
R
υ
n
D

ワ－

q
O

氏
U

A
宮

巧

d

THE P. V. : THE PORTAL VEIN 

""/ce 
主e・

／＂~ 

Most of animals undergone 45 

minutes' and 60 minutes' interruption 

in the Group A died within a few 

hours after release of the interruption, 

therefore SGO-T activity after portal 

interruption was determined in dogs 

undergone 30 minutes' interruption. 

In all of 5 cases of the Group 

A, SGO・T activity increased to its 

maximum of 104 to 280, 24 to 48 

hours after the release of the inter-

ruption, which is as 3 to 5 times high 
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after 30 mim:ttes1 interruption in Group A. 
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Fig. 9. Electroじよirdiogramin Group E. 

Time after portal interruption 

30 minut白

ruption. However, degree of increase 24 and 48 hours after the release of the interrup-

tion was slight compared with that of the Group A, its maximum value being 44 to 93 

in the animals of 30 minutes' interruption and 72 to 128 in the animals of 60 minutes' 

interruption in the Group E, respectively. 

6. Electrocardiographic changes after portal interruption (Fig. 8, 9). 

Increased amplitude of P wave, ST-depression and low voltage were observed in all 

回 sesof the Group A. 
On the other hand, any particular change was not observed in the Group E. 

7. Histolo只icalfindings after portal interruption. 
Histolo~ical studies of the liver of the Group A and E revealed no particular abnor-

mality in both survival and d回 danimals, except slight congestion ・in the intrahepatic 

portal system regardless of the duration of the interruption (Fig. 11）・．

In the intestine, edema, hemorrhage and hyperemia was observed in mucous membrane 

of the both groups in both survival and dead animals. Necrotic appearacne was not, 

however, observed (Fig. 12). 
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Fig. 13 
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In the myocardium of the dead 

animals of the Group A, fragmentation 

and hemorrhage were observed. But 

these findings were not observed in 

surviving but slaughtered animals of 

the Group E (Fig. 13). 

N. DISCUSSION 

In recent years, necessity of sur-

gical procedure upon the portal vein 

has come to be emphasized, as the 

surgery of the liver and pancreas has 

made remarkable advance. 

It has hitherto been common 

concept that acute occlusion of the 

portal vein invariably results in death. 

Interval between portal ligation 

and death under normothermic condi-

tion has been reported to be about 2 

hours by CHILD12¥ 60 minutes by 

ELMAN and CoLE8¥ 50 to 90 minutes 

by NEUHOF13' and 60 minutes by 

PECK14'. On the other hand, concer剛

ning permissible time of transient 

portal interruption, Shimizu observed 

3 survivals out of 3 cases of 15 mi-

nutes’interruption, 5 survivals out of 

5 cases of 20 minutes' interruption, 2 

survivals out of 4 cases of 30 minutes' 

interruption and 1 sun・ival out of 5 

cases of 40 minutes' interruption. 

The result of transient portal interru・

ption of the author was 5 sun・ivals 

out of 7 cases of 30 minutes' interru-

ption and 1 survival out of 3回 sesof 

45 minutes’interruption. From these 

findings, it must be justifiable to 

conceive that the permissible time of 

the transient portal interruption would 

be 30 minutes. 

¥Vhen the superior and inferior 

mesenteric arteries were temporarily 

interrupted and splenectomy was addi-
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tionally performed simultaneously with the transient portal interruption, 5 survivals out of 

6 cases of 60 minutes' interruption were observed. In 75 and 90 minutes' interruption, 
however, survival was not observed. 

The permissible time of portal interruption in the group of this operative procedure 

was 60 minutes. Thus the permissible time of portal interruption could be prolonged to 

60 minutes, when the arterial blood flow to the splanchnic area is lessened by simultaneous 

splenectomy and temporary interruption of the superior and inferior mesenteric arteries. 

LITTEN16) observed rupture of venules and capillaries in the intestine of dogs 150 

minutes after the interruption of the superior mesenteric artery. 

NELSON and KREMMEr、＜17)reported one survival out of 4 cases of 4 hours interruption 

of the superior mesenteric artery and 2 survivals out of 2 cases of 2 hours' interruption 

of the artery. Judging from these findings, interruption of the superior and inferior 

mesenteric arteries in the present experiment was performed far shorter than the limit of 

permissible time of mesenteric arterial interruption. 

On the other side, it is generally said that interruption of the celiac artery induces 

liver failure. lIZUKA 18) reported that a decrease in the activity of intrahepatic cytochrome-

oxydase and succinic dehydrogenase become irreversible by an interruption of thoracic 

aorta for more than 60 minutes. SuGIMORI19) reported that the degeneration of the liver 

was observed the most extensively by an interruption of abdominal aorta at the level just 

above the celiac artery, when compared with the results of interruption of the aorta at 

various levels. Accordingly in the present experiment, interruption of the celiac artery in 

the aim of decreasing arterial blood flow into the splanchnic area was not carried out. 

As to the cause of death of the acute portal interruption, discussions have been 

reported, such as intoxication, neurogenic origin and hemorrhagic shock. THOLE7i insisted 

neurogenic factor which was based on his experimental results that some prolongation of 

permissible time of portal interruption could be ohs正n・edin the dogs whose splanchnic 

nerve had been severed. PECK41J attributed the cause of abrupt fall of arterial pressure 

which is observed following portal interruption to an irritation of the splanchnic nerve, 

and GAMMON20) to an irritation to the splanchnic nerve and its terminal branches. EDL¥N 

and CoLE8) postulated a decrease in circulating blood volume and intoxication, while 

SHORR and others10J exphasized a decrease of visceral circulating blood volume and 

hypoxia. PECK14) considered gradual secondary fall of arterial pressure to be due to a 

decrease of circulating blood volume. SrssON21) reported hepatic blood flow of a dog 

weighing 10 kg to be 300 ml per minute, and BEST22) described 75 per cent of this 

hepatic blood flow owes toportal blood. It is quite natural that effective circulating blood 

volume should be decreased if such a plenty amount of blood is pooled in the intestinal 

tract within a short period. In the present experiment also, when simple portal interruption 

was carried out, elevation of portal pressure and fall of arterial pressure were both pron-

ounced with resulting small difference between these two pressures, whereas in the occasion 

in which temporary interruption of the superior and inferior mesenteric arteries and 

splenectomy were additionally carried out in the aim of lessening arterial blood flow into 

the splanchnic area, changes of the both pressures were mild with resulting large difference 

between these two. 
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Consequently cause of death after acute portal interruption may be considered to be 

due to decrease in circulating blood rnlume caused by congestion in the splanchnic area. 

By the way Child asserted prosperous establishment of collaterals in apes, based on the 

obsen・ation that portal interruption was always fatal in dogs and rabbits, whereas in apes 

only 17 out of 76 cases died within several days after portal interruption. 

Concerning Ji,,er changes after portal interruption, Child reported that after the 

interruption, the l i H'r appeared to fade slightly in its tincture and to decrease in its volume, 

which, however, returned to normal swte in a few minutes, and thereupon he concluded 

that particular change could not be observed in the liver after the interruption. In the 

present experiment, macroscopic findings roughly came to an accordance, and microscpically 

slight congestion was observed in the intrahepatic portal system. 

Concerning the changes in the other abdominal organs caused by portal interruption, 

ELMAN and CoLE8l observed marked swelling of the spleen, conspicuous edema and 

congestion in the small and large intestines and stomach 3 to 6 hours after the interruption. 

The finding that these changes in the stomach and large intestine are milder than in 

the small intestine might be due to the fact that portal system of these organs has com-

munications in the upper abdomen with the esophageal vein ,・ia the gastric coronal vein 

and in the lower abdomen with systemic venous system via the left spermatic and superior 

hemorrhoidal veins. 

Profound decrease in circulating blood volume caused by portal interruption subsequ-

ently brings about hypoxic change and decrease in oxygen supply in various organs. 

Such hypoxic change becomes the most pronounced in the myocardium. 

Biochemical investigation of transaminase can be traced back to early days. It was, 

however, since 1954 that this became a clinical prob！ぞm which was offered by the obser-

vation of L.¥ DuE and others24l that SGO-T activity was rapidly increased after acute 

myocardiac infarction. Thus the problem has come to be widely investigated in recent 

years. Transaminase is a ferment which transfer" amino radical betwe叩 aminoacid and 

α－keto acid and is distributed widely 

in the tissues of animals and plants 

(Fig. 14). As is shown in Fig. 14, 

SGO-T acts upon aspartic acid and 

a-keto glutaric acid and converts these 

to glutamic acid and oxaloacetic acid. 

CHINSKY25) reported that, in 98 per 
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Fig. 14. Illustration of the effect of GO-T. 

cent of acute myocardiac infarction, 

SGO・T activity aris白 to40 to 200 units within 24 hours, which, however, restores 

relatively promptly to normal within 48 to 72 hours, and the degree of increase in SGO・

T activitv has close correlation to the extent of the lesion; in other words the higher the 

activity, the prognosis. 

In the present experiment, changes observed in the heart after the interruption were 

assumed to be subendocardial and pericardia! impairment. In other words, in the group, 

in which arterial blood flow in the splanchnic area was not controlled, lowering ofメT,

low volwge and sometimt引 negativeT were oh可 rvedekctrocarcliographically as early as 
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15 minutes after portal interruption. In these animals, SGO-T activity arose 24 to 48 

hours after release of the interruption to as high a level as 3 to 5 times of preoperative 

level. 

Histological study of these heart revealed fragmentation of muscle fibres and hemor-

rhage. T ANTURI23) reported that lowering of ST and negative T were invariably observed 

10 to 40 minutes after portal interruption, and in 62 per cent of these animals lowering 

of ST was observed and amplitude of negative T increased in a Vl lead 35 to 60 minutes 

after it. He also reported concerning SGO-T activity that the activity reached its maxi-

mum 24 to 48 hours after the interruption similarly to the result of the author. He 

postulated that such changes suggest widely spread ischemia in the subendccardium and 

pericardium and necrosis of upper lateral area of the left ventricle. T ANTURI and others14) 

observed histologically also fragmentation of myocardial fibres and hemorrhage. 

In the present experiment, extended changes appeared in the myocardium, which is 

presumably due to decrease in circulating blood volume occurring necessarilぅア in the group 

which underwent portal interruption alone. On the contrary, influence of the interruption 

was really slight in the group in which arterial blood flow into the splanchnic area was 

controlled. 

V. SUMMARY 

In the aim of prolongation of permissible time of portal interruption in dogs, arterial 

blood flow was controlled temporarily and following results were obtained; 

l. Permissible time of portal interruption was 30 minutes in the group of mere 

portal interruption, 30 minutes in the group of simultaneous interruption of the superior 

mesenteric artery with portal interruption, 45 minutes in the group of simultaneous 

interruption of the superior and inferior mesenteric arteries with portal interruption, 30 

minutes in the group of additional splenectomy and 60 minutes in the group of simulta-

neous interruption of the superior and inferior mesenteric arteries and splenectomy with 

portal interruption. 

Arterial pressure, portal pressure, SGO-T activity, electrocardiogram and histological 

findings of liver, small intestine and heart in the group of simple portal interruption with 

resulting shortest permissible time of the interruption were compared after portal interru-

ption with those of the group of simultaneous interruption of the superior and inferior 

mesenteric arteries and splenectomy with portal interruption with resulting longest permis-

sible time of the interruption. 

2. Arterial pressure showed abrupt fall immediately after portal interruption in both 

groups which gradually fell therafter. However, declivity of arterial pressure in the group 

of simultaneous interruption of the superior and inferior mesenteric arteries and splenectomy 

with portal intal interruption was more mild than in the group of simple portal interruption. 

3. Portal pressure in the group of simple portal interruption showed its peak appro-

ximately 10 minutes after the interruption with resulting small difference from arterial 

pressure, which gradually fell in parallel with arterial pressure thereafter, whereas ascension 

of portal pressure in the group of simultaneous interruption of the superior and inferior 

mesenteric arteries and additional splenectomy was mild and difference from arterial 
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pressure also large. 

4. Serum GO-T 孔cti¥'ityshowed a high level as 3 to 5 times 24 to 18 hours after 

release of the interruption in the group of simple portal interruption, while it showed a 

level of 2 times only in some cases in the group of simultaneous interruption of the 

superior and inferior mesenteric arteries and splenectomy. 

5. Electrocarcliographically, lowering of ST, low voltage were observed 15 minutes 

after portal interruption in almost all cases in the group of simple portal interruption. On 

the contrary, particular change was not observed in the group of simultaneous interruption 

of the superior and inferior mesenteric arteries and additional splenectomy with portal 

interruption. 

6. Histological study revealed slight congestion in the intrahepatic portal system, 

edema, hyperemia and hemorrhage in the mucous membrane of the intestine in the both 

groups and fragmentation of myocardial fibres and hemorrhage were observed in the heart 

of the dead animals underwent simple portal interruption, while no particular change was 

observed in the heart of the surviving animals undergone simultaneous interruption of the 

superior and inferior mesentericιcirteri引 andsplenectomy with portal interruption. 

The author gratefully acknowledge the invaluable guidance of l汁of.Dr. kHro HoNJO in these studies 
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和文抄録

門脈遮断に関する実験的研究

金沢大ヴ！？医学部第 2＇！卜同学教室（指導 本庄一夫教授）

相H 弼

犬の門脈遮断許容時聞を延長せしめる目的でp 門脈 3.門脈圧は単独門脈遮断群では門脈遮断約10分後

領域流入動脈血を一時的に制限したところ，次のごと に最高値をしめしF 動脈圧と僅かの較差をしめすのみ

き成績をf！｝た． でp 以後動脈圧と平行して徐々に下降した．上F 下腸

1. 門脈遮断許容時聞はp 単独門脈遮断群30分p 門 間膜動脈遮断p 牌刻出壱合併した群では門脈圧の上昇

111~；目的に上腸間膜動脈遮断を合併した群30分p 門脈遮 は軽度で動脈圧との較差も大であった．

断に上P 下腸間膜動脈遮断を合併した群45)j・，門脈遮 4. 1r"1；青GO-T活性値は単独門脈遮断群で、は遮断解

断に牌別出を合併した群30うr，門脈遮断に上，下賜間 除後24乃至48時間にて 3乃至51吾の高値をしめした

膜動脈遮断p 牌別出を合併した群60分であった． 九上P 下腸間膜動脈遮断p 牌刻出を合併した群では

門脈遮断許容前聞の最も短かい単独門脈遮断群とP 少数例が約2f吾値をしめしたのみであった．

最も長い門脈遮断に上p 下腸間膜動脈遮断p 牌創出を 5.心電図では単独門脈遮断群の全例にP波の増高

合併した群につき門脈遮断後の動脈圧，門脈圧p 血清 , STの低下p 低電位を認めたがy 上，下腸間膜動脈

GO-T活性値p 心屯図p および肝p 小腸y 心筋の病 遮断p 牌創出を合併した群では著変を認めなかった．

理組織学均所見を比較検討した． 6.組織所見では両群とも肝内門脈系に軽度のうつ

2.動脈圧は両群とも門脈遮断直後急激に下降しp 血を;J,2.YJ，腸管では腸管粘膜に浮腫p 充血を認めた．

その後も徐々に下降したが，上P 下腸間膜動脈遮断p 心筋では単独門脈遮＼fir死亡群において心筋の断裂p 出

牌刻出を合併した群の門脈遮断後の動脈圧は単独門脈 血を認めたがp 上F 下腸間膜動脈地It；，牌射出を合併

遮断群に比して下降勾配は小であった． した生存群では著径は認められなかった．


