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I. INTRODUCTION 

There have been many attempts to produce portal hypertension experimentally, such 
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as constriction or occlusion of the extrahepatic portal system2l~l31＞叫 rn and protracted sen-
sitization with egg white albumin44l45l, and discussions have been made variously concern-
ing the mechanism of elevation of portal pr田surein these experiments. 
RoussELOT39＞，羽1HIPPLE52>53> and THOMPSON47> 4B>, in Presbyterian Hospital, classified 

portal hypertension from etiologic stand point into portal hypertension with intrahepatic 
cause and one with extrahepatic cause, and insisted that Laennec’s cirrhosis is the repre-
sentative one of the former and Banti、sdisease is nothing but congestive splenomegaly 
secondary to portal hypertensionαused by occlusion of the extrahepatic portal system. 
It is true that there exist some cases of so-called Banti’s disease in which the occlu-

sion of the extrahepatic portal system is demonstrated. However, not a fewαses of portal 
hypertension are reported to have no occlusive proc田sin the extrahepatic portal system 
and, in addition, to be deprived of cirrhotic picture in the liver20> 25> 30 3BJ 40>. On the other 
hand, it has been unsuccessful to produce long lasting portal hypertension experimentally 
by constricting or occluding the extrahepatic portal vein, and it has been also unsuccessful, 
moreover, to produce huge splenomegaly by these procedures2>5>15>15l19l31l43H1>. These 

above described facts are accepted to indicate that it is very difficult to explain the eti-
ology of so・calledBanti’s disease merely from extrahepatic block of the portal vein. 
Considering the probability of allergic development of so-called Banti’s desease, Suzu-

Kr44> 45> successfully produced portal hypertension and splenomegaly in rabbits by protracted 
sensitization with egg white albumin, and he also succeeded in obtaining histological pic-
tur白 ofthe liver and spleen which so closely resemble those of Banti’s disease. 
The findings of his experiment reveal very important implication in considering the 

etiology of so-called Banti’s disease and, furthermore, the independency of this diesease as 
a diesease unit, and in this r白 pect,the significance of this experiment should be highly 
estimated. 

SuzuKr••> 45> pointed out that there exists a state of splenitis in thεprocess of the 
protracted sensitization of rabbit in his experiment. As early as in 1898, BANT11> already 
asserted that Banti’s disease has its etiologic origin in inflammatory change of the spleen. 
PATRASSI34> and SAT042> also pointed out from clinical observations that this disease is 
closely related to splenitis. 

Studies on so－伺liedBanti’s disease have hitherto been carried out mainly from the 
aspect of extrahepatic block of the portal vein. 

The present study was carried out from the presumption that some functional distur-
bance of the spleen但 usedby such impairment of this organ as splenitis might have close 
association with so-called Banti’s dis田se,and as a method of impairing the splenic tissue 
specifi白 lly,rabbits were immunized with homogenate of dog spleen and obtained rabbit 
serum, i. e. anti-dog-spleen rabbit serum (abbreviated to anti-spleen serum, hereafter) was 
intravenously injected in dogs, and by this method portal hypertension was able to be suc-
cessfully produced in dogs. 

Furthermore, in the aim of examining localization of anti-spleen antibody in animals 
of portal hypertension induced by this reverse allergy, tracer experiment was carried out 
by the use of radioactive 1311 labelled antibody. 
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II. MATERIALS AND METHODS 

1. Experimental Animals 

For the production of anti-spleen serum, rabbits of 2.5 to 4 kg body weight were 

used. 

As the antigen for immunization of rabbit and for precipitation test, spleen of adult 

mongrel dogs was used. Adult mongrel dogs weighing from 6 to 15 kg were used for 

the observation of portal pressure and tracer experiment with 1311 labelled antispleen 

seruπl. 

2. Preparation of Antigen for Immunization of Rabbits and Production of Anti-

Spleen Serum 

i. Preparation of Antigen for Immunization of Rabbits 

Dogs were anesthetized with intravenous injection of isozol, and the abdomen was 

opened with upper median incision. The splenic artery was exposed and the spleen was 

extirpated with the splenic pedicle including the splenic artery. A glass canula was inserted 

into the cut end of the splenic artery of the extirpated spleen which was connected to a 

polyethylene tube. Approximately 10 liters of saline solution was perfused from this tube 

and the blood contained in the spleen was washed out as thoroughly as possible until the 

fluid streamed out from the cut end of the splenic vein became completely colorless and 

clear. Then, the capsule was stripped off, and cut into small piec、回， whichwas well 

ground in Waring's blender and further in glass homogenizer of Potter Ellveihem to make 

20 per cent homogenate in saline solution. Marzonine was added to the homogenate to 

be 0.01 per cent in final concentration as a preservative and stored at 4 °C. 

ii. Production of Anti-Spleen Serum 

Two cc of the antigen homogenate prepared as in the above was intraperitoneally 

injected in rabbits three time a week for 3 weeks. The entire blood of the rabbits was 

withdrawn by heart puncture, the thoracic田 vitybeing opened under ether anesthesia, 7 

clays after the final injection of the antigen homogenate. The blood taken was placed 

quietly in refrigerator over a night to separate the serum, and the complement in the 

serum was inactivated by heating at 56℃ for 30 minutes. Blood corpuscles and minced 

muscle of dog well rinsed with saline solution were added to the separated serum, re-

spectively in the same weight as the serum, which was then placed quietly in an incubator 

at 37 'C for an hour to absorb and remove species specific antibody. 

3. Serological Certification of Anti-Spleen Serum 

Serological certification of anti-spleen serum was performed by precipitation test. 

i. Antigen for Precipitation Test 

Homogenate of dog spleen used for the immunization of rabbits was centrifuged at 

3,000 r.p.m. for 30 minutes, and the supernatant was filtrated with Seitz’s filter using 
filter plate No.85 of Toyo Asbestos Co. Obtained filtrate was used as the antigen in 

precipitation test. From the liver and kidney also, antigen for precipitation t回 twas pre-

pared in the same way as from the spleen. 

ii. Precipitation Test 

Precipitation test was carried out following overlying method32>. A series of two 
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times successive dilution of anti-spleen serum was prepared with 1 per cent solution of 

gum-arabic, and the antigen was similarly diluted with saline solution to become succes-

sive dilution of 10×2n times. Thus diluted antigen solution was overlied on each test 

tube of respectively diluted anti-spleen serum solution. After leaving in room temperature 

for 5 hours, appearance of white ring in the contact surface of the two solutions were 

examined. The highest dilution number of antigen in the test tube of positive reaction 

was represented as antigen titer, and the highest dilution number of anti-spleen serum as 

antibody titer. 

4. Injection of Anti-Spleen Serum in Dogs 

Anti-spleen serum was injected in the femoral vein of animals of 3 groups as follows : 

Group 1 Single injection of anti-spleen serum of 1 cc/kg body weight 

Group 2 : Single injection of anti-spleen serum of 2 cc/kg body weight 

Group 3 : 5 injections of anti-spleen serum of 1 cc /kg body weight with interval of 

5 to 7 days 

For the control study, normal rabbit serum was injected as follows in the femoral 

vein of animals of 2 groups. 

Group 4 Sinεle injection of normal rabbit serum of 2 cc/kg body weiεht 

Group 5・5injections of normal rabbit serum of 1 cc/kg body weight with interval 

of 5 to 6 days 

5. Measurement of Portal Pressure 

Prior to the measurement of portal pressure, the animals were kept away from diet 

for 24 hours. The abdomen of the animals was opened with upper median incision under 

intravenous anesthesia with isozol of 15 to 20 mg/kg body weight. A polyethylene tube 

of 1 mm in caliber was inserted from a tributary of the superior mesenteric vein to the 

portal vein, and the tube was connected to aqueous manometer. Portal pressure was meas-

ured taking zero point in the height of the tip of polyethylene tube in the portal vein. 

In animals of Group 1, 2 and 4, portal pressure was measured before the injection 

of the serum and several times after the injection with interval of 5 to 7 days. In ani-

mals of Group 3 and 5, portal pressure was measured before the injection of the serum 
and 5 days after the final injection of anti-spleen serum or normal rabbit serum. 

6. Radioactive Iodine, 1311 

Radioactive iodine of '.¥Ta131l in 0.05 per cent Na2S03 solution from Dainabot Radio-

isotope Institute was used, and the concentration was adjusted with distilled water to be 

1 mC/cc. 

7. Determination of Radioactivity 

Radioactivity of tissues was determined by the use of well-type scintillation counter 

of EA 14 type of Kobe Kogyo Co. 

8. Preparation of 1311 Labelled Antibody 

Although various methods of labelling the antibody with 1311 are reported by DIXON50>, 

PRESSMAN36>3n, FRANCis9> and others, in the present experiment, KoMUKAI’s method21> 
was followed, in which 1311 is directly combined to antibody serum and globulin fraction 

containing antiboclv is extracted after that. 

Radioactive iodine, 1311 labelled anti-spleen serum for 1 dog was prepared as follows 
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using 20 cc of anti-spleen serum and 1 mC of radioactive iodine. Two f仁 ofS¥i am-
monia is added to 20 cc of anti-spleen serum to make it strong alkaline. On the other 
hand, 1 mC of radioactive iodine is dissolved in 30 cc of 0.1 mol KI solution containing 
1 mg of free iodine per 1 cc. Radioactive 1311 KI solution of a few drops thus prepared 
is added slowly to the strong alkaline anti-spleen serum and stirred. L回 vingthe mixture 
in room temperature for a while, iodination of anti-spleen serum proceeds completely. The 

1) 20 cc of Anti-Spleen Serum + 2 cc。fSN-NH,OH 
2) 3日目。f'Kl+'"! lmC 
1) + 2) 

トAdjustedto pH 7.5 with !N-CH,COOH 
Anhydrous Na,S<コ‘，sadded in 15% in final con世ntrallon
ト (3同町n.)Centrifugation at ），：；りいr.p m for 30 min. 

Sediment + 0.1 M Ph田phatebuffer of 10 cc (pH 8.0) 
↓ 
Anhydro田 Na,SC九isadded in 15% in final concentratoon. ト （37'C,30 mi_n.) 
Centrifugation (Thi• pr皿：edu問 isrepeated 何回｝

Sed•ment 

ト Dialy…a•n'I 川d water O¥'t'r n刷
Dialysed matenal 

トDialy田 agai耐拍line田lution伽 2hours, twi国）
Dialy世dm訓eriaJ

トCentrifugation
Supernatant is '"I la』liedγ－globulin

' KI solution of 0.1 mol containing I mg of 
』田latediodine間rI白

Fig. I Preparation of 1311 Labelled Antibod、
IKOMUKAl) 

1311 labelled γ－globulin solution (Fig. 1). 

mixture is then adjusted to be pH 7.5 with 

IN acetic acid, and anhydrous sodium sul-

phate is added to be 15 per cent in final con-
centration and the mixture is left at .37二c
for 30 minutes to make "!-globulin precipitate, 

which is then centrifuged at 3,500 r.p.m. for 
30 minutes. Ten cc of 0.1 mol phosphate 

buffer of pH 8.0 is added to the sediment, 

and anhydrous sodium sulphate is further ad-

ded in a proportion of 15 per cent. The 
mixture is again left at 37°（、 for30 minutes 

to make γ－globulin precipitate, and non-glob咽

ulin-bound iodine is rinsed away. After 

these procedures are repeated twice, the sedi-

ment is wrapped up in a dialysis membrane 

and dialysed against distilled water for 24 

hours. Thus，γglobulin becomes soluble in 
distilled water within the dialysis membrane. 

Dialysis is further repeated twice, respectively 

for 2 hours, against saline solution and the 

supernatant obtained from centrifugation is 

For the control study, 1311 labelled γ－globulin of normal rabbit serum was prepared. 
Final amount of 1311 labelled γglobulin thus prepared was 15 to 20 cc, radioactivity 

of which being 10 to 20 11C in total. 
9. Certification of 1311 Labelled Globulin 
i. Certification by Paper Electrophoresis 
It was ascertained by paper electrophoresis30J if the final supernatant of 1311 labelling 

was really γglobulin. 
The al?paratus of paper electrophoresis of Kobayashi was used, with veronal buffer 

of pH 8.6 and No.51 filter paper of Toyo Roshi Co. Normal rabbit serum and 1311 
labelled globulin of respectively 0.005 cc was used for electrophoresis in the condition of 
constant current of 5 mA for 6 hours, until albumin fraction of normal rabbit serum ex-
panded 7 cm in length. After the phoresis, the filter paper was dried at 1:20 C for 20 
minutes, and stained with bromphenol blue solution for 20 minutes, which was then bleach-
ed with 1.5 per cent acetic acid and dried in room temperature. 
ii. Certification of Binding of Radioactive 131 I with γ－Globulin 
Ten per cent trichlor acetic acid was added to 1 cc of above mentioned 1311 labelled 

γglobulin and protein was precipitated. The mixed solution having precipitate of protein 
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was centrifuged. Radioactivity of the supernatant and sediment was respectively deter-

mined. 

iii. Serological Certification of 1311 Labelled γ~Globulin in Anti-Spleen Serum 

Influence of 1311 labelling on antibody titer of anti-spleen serum was examined by 

mixing precipitation method21l32l between 1311 labelled γglobulin of anti-spleen serum and 

corresponding antigen. For the control study, 1311 labelled γglobulin of normal rabbit 

serum was used. One cc of 1311 labelled γglobulin solution of anti-spleen serum and 

antigen solution of 10 times dilution prepared from the various tissues which were to be 

used for precipitation test were mixed together and incubated at 37°C for 2 hours and 

further left in room temperature for 24 hours. The final reading of the precipitation t白t

was made according to the amount of sediment of centrifugation at 500 r.p.m. for 10 

町1inutes.

10. Examination on Localization of 1311 Labelled Anti-Spleen Serum in Vivo 

Radioactive 1311 labelled γglobulin solution of anti-spleen serum was injected in the 

femoral vein exposed through an small incision in the inguinal region, of normal dogs 

weighing from 6 to 8 kg. Six hours, 24 hours and 48 hours respectively after the injec-

tion, radioactivity was determined in various organs, the blood being completely washed 

out by perfusion. Besides, radioactivity in 1 cc of the blood was determined at the same 

time. Radioactivity of the tissues was represented in the term of ratio of counts per 

minute in lεof tissue and counts per minute in 1 cc of blood (abbreviated to tissue/ 

blood ratio, hereafter) following the method of PRESSMAN6J 7l, and localization of 1311 labelled 

antibody in various organs was compared with each other. 

For the control study, 1311 labelled γ－globulin of normal rabbit serum was used in 

the similar way. 

The perfusion of the organs for removal of blood was carried out in animal anes-

thetized with intravenous injection of isozol. The thoracic回 vitywas opened and the in-

ferior vena cava was cut and left opened for the outlet. Approximately 50 liters of saline 

solution was perfused from a canula which was inserted into the aortic arch, using the DE 
BAKEY roller pump3J. 

, After the perfusion, the organs were extirpated and the fluid was well removed. 

From each organ, specimens of 1 g were taken in duplication for the determination of 

radioactivity, using torsion balance. Radioactivity was determined for 3 minutes in each 

material and represented in the term of counts per minutes. For determination of radio-

activity of blood, blood was withdrawn before the perfusion, and radioactivity was deter-

mined in 1 cc of the blood. 

11. Autoradiography 

In the femoral vein of dogs, 1311 labelled γ－ globulin was injected. Twenty-four hours 

after the injection, the animals were slaughtered by withdrawal of blood from the femoral 

artery and vein, and the spleen, liver, kidney and lymph nodes in the mesentery were 

taken out. Slices ・of5 mm in thickness were taken from various parts of these organs and 
immediately fixed in a 10 per cent formalin solution over a night. After the fixation of 

tissues, paraffin blocks of the tissues were prepared following rapid paraffin embedding 

method33l which was cut into slices of 1 O /J, in thickness. The slice was placed on slide 
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glass and stained doubly with hematoxylin and eosin, which was then used for autoradio-

graphy following stripping emulsion method23> by the use of sensitized plate for stripping 

autoradiography of ET 2E of Fuji Photo Film Co. Ltd. The sensitized plate was dipped 

in water of 18 to 20°C for a few minutes in dark room. The emulsion membrane of 

the plate was gently stripped off and was gently placed on the stained section to cover it, 

and it was dried by electric fan. After completely dried, the specimen was wrapped with 

black paper and put in a desiccator containing silica gel for exposure at 4 C for 4 weeks. 

After the exposure, it was developed by Fuji-Rendol and fixed by Fuji-Fix. 

III. RES UL TS 

1. Precipitation 

Precipitation test was performed following overlying method between antigen of the 

spleen, liver and kidney of dog and anti-spleen serum. 

Antibody titer was from 64 to 256, and antigen titer from 80 to 320, showing the 

most intense positive reaction in the test between the serum and splenic antigen, which is 

the corresponding tissue. When hepatic antigen was used, antibody titer was from 8 to 

16, and antigen titer from 40 to 80, showing positive reaction of slight degree. When 

kidney antigen was used positive reaction could not be observed (Tab. 1). 

A11tigen 

Spleen 

Liver 
Kidney 

2. Portal pressure 

Tab. 1 Pre口pitationTest 

Antibody Titer 

6 l～お抗

8～ 16 

Antigen Titer 

80～320 

）｛）～ 80 

i. Group of Single Injection of Anti-Spleen Serum of 1 cc/kεBody Weight 

In 5 cases out of 8 receiving single injection of anti-spleen serum of 1 cc'kg body 

weight, elevation of portal pressure of 32 mmH20 to 46 mmH20 was observed 5 to 7 d丘ys

after the injection. Ten to 14 days after the injection, 2 animals out of these 5 still main-

tained elevation of portal pressure of 20 mmH20 to 40 mmH20. As late as 20 days after 

the injection, portal pressure restored to normal in all cases (Tab. 2, Fig. 2). 

ii. Group of Single Injection of Anti-Spleen Serum of 2 cc k只BodyWeight 

In 3 cases out of 5 receiving single injection of anti-spleen serum of 2αkg bod:yァ

weight, elevation of portal pressure of 45 mmH20 to 68 mmH20 was observed 5 to 6 

days after the injection. Similarly to the former group of animals, portal pressure showed 

a tendency of gradual fall to restore to normal 18 days after the injection (Tab. 3, Fig. 

3). 

iii. Group of Repeated 5 Injections of Anti-Spleen Serum of 1 cclkg Body Weight 

with Interval of 5 to 7 Days 

Portal pressure was measured 5 days after the final injection of 5 times repeated in-

jections of anti-spleen serum of 1 cc/kg body weight with interval of 5 to 7 days. Aト

though in 1 case out of 6, the elevation was slight to be 17 mmH/ ), in 5 cas引 ofthe 
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下~－ ! （~~－ I元I -;-;Q) 
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一一一「 － 同 可「一五115 > 1-17 ー炉 145 －→ 125 

Tab. 2 Portal Pressure in /¥nirn孔ls、、1thSin日leIn~ection of Anti-Spleen 
Serum of 1 cc/kg Body Weight 

3 

25 

33 
17) 
181 

125 ' 

! 11.5 i 

I 135 → 

110 

Borly 
Weight 
(kg) 

8 

15 

Do日 N＜、

2 

27 

28 

35 

32 

I 7 I 
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10 4 

5 

6 

／ 

8 

200 

150 

（へ
1
Z
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Z
こ
と
＝
／
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と
L

一三
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10。
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20 15 
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Fig. 2 Portalドres--mein .¥n1rnals with Single Injection of 
Anti-Spleen長rumof lee /kg BりdyWeight 

10 。。

remainder elevation of portal pressure was marked as 45 mmH20 to 72 mmH20 (Tab. 
4, Fig. 4). 

iv. Group of Single Injection of Normal Rabbit Serum of 2 cc/kg Body Weight 

Portal pressure was measured 3 times with interval of 5 to 7 days after single injec-
tion of normal rabbit serum of 2 cc/kg body weight. Elevation of portal pressure could not 
be observed at any stadium (Tab. 5, Fig. 5）・
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↑： Injection口fAnti~Spleen Serum 
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Fig. 4 Portal Pressure inλnimals with 5 Injections of Anti 

Spleen Serum of 1 cc/kg Body Weight ¥¥'ith Interval of 5 

to 7 D川、

10 。。

Tab. 5 Portal Pressure in Animals with Single Injection of Normal Rabbit 

Serum of 2 cc/kg Body Weight 

Portal Pressure (mmH20 I i 
一 一一 一一一一一一一IElevation of Portal Pressure 

( ) : Days after Injection I 

9 I (5) (10) (171 I 
' 132 → 133 → 140 → 125 I 

(5) (10) I 171 ! ；川 130 → 125 →印. 130 I 

I 6.5 -T ・－；了一（14.) ι）｜ 一
95 _, 91 -・ 103 • 105 I 
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Group of Rep四 ted5 Injections of Normal Rabbit Serum 

Weight with Interval of 5 to 6 Days 

Portal pressure was measured 5 days after the final injection of 5 times repeated in-

jections of normal rabbit serum of 1 cc/kg with interval of 5 to 6 days. Portal pressure 

elevated at most 20 rnrnH20, revealing no particular elevation of the pressure (Tab. 6, 

Fig. 6). 
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3. Certification of 1311 Labelled γGlobulin 

i. Certification by Paper Electrophoresis 

Electrophoretic pattern of the supernatant ultimately obtained from the procedure of 

1311 labelling had a single peak which corresponded precisely to the fraction of "!-globulin 

in electrophoretic pattern of normal rabbit serum (Fig. 7) . 

ii. Certification of Binding of Radioactive 1311 with γ－Globulin 

Radioactivity in 1 cc of 1311 labelled γglobulin solution in anti-spleen serum and 1311 

labelled γ－globulin solution in normal rabbit serum was 72817 c.p.rn. and 56756 c.p m., 

respectively. When protein component in these solutions was precipitated with 10 per cent 

刷 1loracetic acid, the supernatant showed as little radioactivity as 1134 c.p.m. and 1~.55 
c.p.m., respectively, whereas the sediment of γ. globulin fraction showed intense radio・

activity of 71329 c.p.m. and 55490 c.p.m., rt＇べI】どじtivぜly (Tah. 7). 
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Fig. 7 Electrophoretic Findings of Normal Rabbit 
Serum and 131I Labelled . .¥11t1一印leenSerum 

Normal Rabbit Serum 

131{ Labelled 1-Globulin of 
Anth'3pleen Serum 

Tab. 7 Certification of Binding of 1311 with 1-Globulm 

Iヲ~i.川川 、、仙 T日ι而日記長i江副： : Af股rPrecipitation 
Before Precipitation 
I (c.p m.) ; 一寸一一一－－－：－－－－
I ' ' Supernatant (c.p.m.) ｜況dirnent(c.p.m.J 

1311 Labelled ；ベ，lobulin 一一 一一一一｜ ｜ 

叫いbelledi-Globulin of Anti-S向 n I 四 11 1134 I 11329 
円•··ru m I 
131 I いほII吋 γGIりbulinof N"r111al ' 
Rabbit Serum 

56756 1055 55490 

iii. Serological Certification of 1311 Labelled γGlobulin in Anti-Spleen Serum 

Precipitation test was performed following mixing method between 1311 labelled γ－ 

globulin in anti-spleen serum and antigens of spleen, liver and kidney. Precipitate was 

most markedly observed in the test against the corresponding organ, spleen, slightly against 

liver and none against kidney. In precipitation test between 1311 labelled γ－globulin in 

normal rabbit serum and antigens of spleen, liver and kidney, precipitate could not be ob-

served at all (Tab. 8). 

Tab. 8 Precipitatiり11・1、（へtof 131[ Labelled Anti-Spleen Serum l!'111g Mix Methcx:I 

Ant弔問

礼 1111b1~1、
Spleen Liver I Kidney 

131{ Labelled ; ( ;1.,bulin of Anti~'3pleen Serum ＋＋＋ ＋ 
l3l] Labelled 1-Globulin of Normal Rabbit Serum 

4. Examination on Localization of 1311 Labelled Anti-Spleen Serum 

Radioactivity of the tissues 6 hours after the injection was represented as the mean 

value of 11叫 1e’hlondratio. In control animals injected with 1311 labelled 'Y-globulin of 

normal rabbit serum, the value was 0.51 in spleen and 0.29 in liver, whereas in animals 

injected with 131 I labelled γ－globulin of anti-spleen serum, the value was 0.78 in spleen 

and 0.57 in liver, showing marked increase. In other organs, radioactivity was minute 

itself and no significant difference could be observed in these twoεroups (Tab. 9, Fig. 
8, a). 
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Twenty-four hours after the injection, the value was 0.49 in spleen and 0.28 in liver 

in control animals, while in experimental animals it W出 0.75in spleen and 0.56 in liver. 

Forty-eight hours after the injection, it was 0.46 in spleen and 0.23 in liver in control 

animals, and it was 0.71 in spleen and 0.45 in liver in experimental animals. As well 

as 6 hours after the injection, marked increase could be observεd in tissue,-

spleen and liver 24 hours and 48 hours after the injection in experimental animals com-

pared with those of control. Significant difference could not be observed at any stadium 

in other organs (Tab. 10, and 11, Fig. 8, b and c). 

Since not only antibody globulin but other γglobulin is contained in 1311 labelled γ 

globulin fraction of anti-spleen serum, the amount of organ specific antibody is obtained 

as the result of subtraction of radioactivity of 1311 labelled勺 globulin in normal rabbit 

serum in tissues from that of 1311 labelled γglobulin in anti-spleen serum in tissues. 

Amount of anti-spleen antibody localized in the spleen and liver 24 and 48 hours after the 

injection ranged from 0.22 to 0.28 in the term of tissue/blood ratio, revealing approxi同

mately similar values in these two tissues. In other organs, significant localization of anti-

spleen antibody could not be demonstrated (Fig. 9). 

5. Autoradiogram 

In the findings of autoradiogram of various tissues in dogs receiving the injection of 

131 I labelled γ~globulin in anti-spleen serum, marked accumulation of radioactive 1311 could 

be demonstrated on the wall of splenic sinuses and in the wall of the trabecular veins 
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Tab. 10 L配 ali却 tionof 1311 Labelled Anti-Spleen Antibody in Vivo; 24 Hours after the Injection 
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6 Hours after Iniect1on 
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(Fig. 10 and 11). Namely, radioactive 1311 accumulated in the intrasplenic venous system, 

and the accumulation could not be demonstrated in the intrasplenic arterial system, retie-

ular tissue of red pulp and white pulp. In the liver, accumulation of radioactive 1311 could 

be remarkably observed around Glisson’s sheaths, in the wall ot the central vein, in the 

wall of fine branches of the intrahepatic portal vein and in the wall of the叩blobul
veins (Fig. 12, 13, 14 and 15). 

Fig. 10 Autoradiographic Finding of the Splemc 
Sinuses x I 00 

.. ，’ 
" _.__ 

Fig. 14 Autoradiographic Finding of the Fme 

Tributari田 ofthe Intrahepatic Portal Venous 
System x 400 

：み 輸凶,rii:十’t....... 
Fig目 13 Aut口radiographicFinding of the Central 
Veins in the Liver 0 
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In the kidney and lymph nαfe, the accumulation could not be observed in any part 
of the small vessels, gromeruli or lymph sinuses. 

In the spleen, liver, kidney and lymph node of animals with injection of 1311 labelled 
γ－globulin of normal rabbit serum, accumulation of radioactive 1311 could not be demon-

strated. 

IV. DISCUSSION 

Portal hypertension is a symptom which is almost invariably observed in cases of so・

called Banti 's disease. There have been many discussions on the mechanism of this portal 
hypertension. RoussELOT39>, WHIPPLE52＞日＞ and THOMPSONm 45> considered that portal 

hypertension is回 usedby obstructive moment in certain part of the portal system and they 

classified portal hypertension from the site of its回 useinto intrahepatic one and extrahe-

patic one. From extensive clinical observations, they asserted that the田 useof so-called 

Ban ti’s disease is nothing but extrahepatic obstruction of the portal vein. However, it has 
been difficult to produce portal hypertensive condition and further splenomegaly in experi-

ments by obstructing or constricting the extrahepatic portal vein. For instance, WARTHIN51> 

could produce splenomegaly in dogs and rabbits in the early stadium following the ligation 

of the splenic vein, which was, however, followed by atrophy of this organ. MENON27> 

and YAMADA 54> also observed the similar findings in their experiments. Many other ex-

perimental studies, such as portal ligation in one stage by CH1Ln2>, partial occlusion of the 

portal vein by DouGLASs5>, gradual constriction of the portal vein by STONE et al. 43> and 

MORRIS et al.31>, constriction of the hepatic vein by KABURAK!16>, similarly constriction of 

the inferior vena回 vaby KERSCHNER19> and reversed Eck fistula by JλGER 15>, all indicate 

difficulty of experimental production of long sustained portal hypertensive condition. 

As an intrahepatic factor of portal hypertension, liver cirrhosis is considered to be im-

portant. HERRICK10> considered that hepatic arterial pressure abnormally and subtly influences 

on portal pressure in cirrhotics by way of the pathologic shunts established between the 

intrahepatic arteries and portal venous system. SAEGESSER41> agreed with the opinion of 

HERRICK. MclNDOE25> emphasized compression on the portal and hepatic vein due to pro-

liferation of connective tissue in the liver, and maintained that portal pressure elevates in 

cirrhotics owing to decrease in the intrahepatic vascular bed and particularly owing to in-
crease in vascular resistance in the portal venous system. On the other hand, KELTY and 

others18> put emphasis upon intrahepatic compression on the hepatic and portal venous sys-

tems due to newly appearing hepatic lobules. KALK17> and EuAs8> insisted that both in-

trahepatic obstruction of the vascular bed and interference of arterial pressure on portal 

pr，田sureare the cause of portal hypertension. However, it is widely recognized that portal 

hypertension is not always observed in cirrhotics3≫刊＞ and there is not constant correlation 

between the grade of cirrhotic change and portal pressure28>, and there exist many problems 

to be solved concerning the mechanism of elevation of portal pressure in these conditions. 

There are many clinical回 sesof so-called Banti’s disease revealing portal hypertension 
without histological changes of liver cirrhosis and obstructive moment in the portal system. 
This finding was already pointed out by MCMICHAEL 20>, PATRAss134> and RAVENNA 38>, and 

ascertained by KIMOTO and others20>, recently. RAVENNA3s】， SuzuK1'°>and lcHIDA川 con-
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sidered that thrombus formation in the portal venous system, frequently observed in回 ses

of so-called Banti’s disease, is the secondary change of this disease process. IT010 asserted 

that, in such large vessels as the portal or splenic vein, thrombus i~ finally formed in such 
condition as the end stadium, i. e. in the condition of functional devastation of the vascular 
connective tissue. 

As has been reviewed in the above, the mechanism of portal hypertension回 nnotbe 
explained merely from concept of obstructive moment. 

SuzuK1•0•5> produced portal hypertensive condition and splenomegaly in rabbits by 
protracted sensitization with egg white albumin, and he observed in these animals the pic-

ture of Fibroaden-ie, which has been conceived to be specific to Banti ・只 disease,together 

with picture of pseudocirrhosis of the liver. From these observations, he postulated splenitic 

origin of Banti噌sdisease and asserted allergic condition as the etiology. 1To1•> also presumed 
allergic origin of Banti’s disease from his histological investigations on the liver and spleen 
of patients with this disease. lcHIDA 13> asserted that the participation of immunological 

processαn be presumed as a cause of Banti’s disease. In 1898, BANTI1J described this 
disease as S plenomegalie mit Leberzirrhose, and insisted independency of this disease and 

that the disease is回 usedby inflammatory reaction of the spleen. PATRAss130 and DI 
GUGLIELMO<> represented agreement with concept of BANTJ. SAro•2J pointed out the im-
portance of splenic factor in this disease from the observation that blood findings, esopha-

geal varices and histological findings of the liver are all improved in Banti’s disease by 
splenectomy. KozAKA 22> also maintained that the primary etiologic factor should be sought 

in the spleen. ToKOR049> considered of splenic origin of Bantl’s disease and postulated a 
concept of angiodys plastisc he S ple何opathic.

From the presumption that Banti’s disease might have close association with some 
functional disturbance of the spleen due to such impairment of the splenic tissue as splenitis, 

in the present experiment anti四spleenserum was intravenously injected in dogs as a method 

of impairing the splenic tissue selectively, following the analogy of Masugi’s nephritis24> 

In the present experiment, marked elevation of portal pressure could be observed 5 

to 7 days after the single injection of anti-spleen serum of 1 or 2 cc/kg body weight, 
which showed the tendency of gradual fall to restore to normal 20 days after the injec-

tion. When the injection of the serum was repeated, the degree of portal hypertension 

was even more remarkable. On the contrary, elevation of portal pressure could not be 

observed in any阻 seof control animals receiving the injection of normal rabbit serum. 

Accordingly, it is assumed obviously that portal hypertension observed in the present ex-

periment was回 usedby certain changes due to antigen-antibody reaction of anti-spleen 

antibody. 

MIYATA29J, in our clinic, observed marked elevation of portal pressure following re-

peated intravenous injections of anti-spleen serum of 1 cc/kg body weight once a week in 

dogs. In these dogs, he observed histologically intense reactive incr田sein large mononu-

clear cells, polymorphnuclear leucocytes and phagocytes in the spleen, which was then rεplaced 

by the reaction of plasma cells and reticulum cells, finally leading to atrophic change or 

that of proliferation of connective tissue. The latter change was particularly remarkable 

in the trabecle, wall of vessels and splenic sinuses. He also observed thickening of inter-
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lobular connective tissue in the liver which resembles the picture of early stage of Banti’s 
disease, although this change did not develop in parallel with that of the spleen. How-

ever, he could not find certain organic change acceptable as the回 useof portal hyperten-

sion at least in the early stadium of the experiment, and he presumed that the田 useof 

portal hypertension observed here consisted in some functional changes due to the injection 

of anti-spleen serum. 

In the present study, tracer experiment was designed to investigate the localization of 
anti-spleen antibody in portal hypertension caused by reverse allergy. When anti-spleen 

serum is injected in animals, localization of the antibody can be numerically represented 

by labelling / globulin of the anti-spleen serum with radioactive 1311. At the labelling of 

antibody with radioactive 1311, the most important thing is that the immunological specifi-

city and titer of the antibody should not be impaired, and it is also very important that 

radioactive 1311 is tightly bound with the antibody, particularly in experiment in vivo. In 
this respect, it was ascertained in the present experiment that globulin was chemically and 

tightly bound with radioactive 1311, that non-bound radioactive 1311 was not contained in 

the 1311 labelled globulin of anti-spleen serum and that the result of precipitation test of 

1311 labelled anti-spleen serum was not altered from that of anti-spleen serum before the 

iodination, the specificity of the antibody being unchanged. Accordingly, it is assumed 

that the method of the labelling of KoMUKAI employed here is well suited to the aim of 

tracer experiment. 

Radioactivity of 131 I labelled γ－globulin of anti-spleen serum obtained by this method 

was less than 20 pL, influence of which on organism回 nbe neglected when injected in 
dogs, and this is the ideal dosis that 回 nbe determined as tracer. Although the iodina-

tion was carried out using constant amount of original serum under constant conditions 

and method, radioactivity of the obtained 1311 labelled γglobulin solution was not always 

similar. Aじcordingly,it is meaningless to discuss the accumulation of radioactivity in tissu白

from the comparison of the counts per minute. PRESSMAN36>37> examined localization of 

1311 labelled anti-organ antibody in the corresponding organs from the ratio of the counts 

per minute in the tissue and those in the blood. He maintained that this tissue/blood 

ratio rヒpresentsthe exact value which is not interfered by the differences of injection 

amount or body weight, and he pointed out that this ratio has its si只nificancedurin12: a 

few days after the injection since radioactivity of blood decreases mor~ than 95 per c~nt 
within 7 days. Based on these assertions, localization of anti-spleen antibody was com-

paratively studied with tissue/blood ratio in the present experiment. 

When 1311 labelled γ←globulin of anti-spleen serum was injected in dogs, localization 

of the antibody could be obviously observed in the spleen and liver at the determination 

performed 6, 24 and 48 hours after the injection compared with the occasion of control 

injection of 131 I labelled γglobulin of normal rabbit serum. In addition, the amounts of 
anti-spleen削

f古1gnificantlocalization of the labelled antibody could not be demonstrated in other omans. 
These fir 

and l！一rselectively and in the same degree by the injection of anti叩 leen記 rum. PAT-
RASSI"'l insisted伽 tthe liver and spleen are the o耶 nsfrom the samミ貯附icorigin and 
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these two respond similarly against various stimulations, and he postulated a concept of 

asso:ziiertes splenohepatische Syndro例・ Furthermore,he maintained that disease picture of 

Ban ti’s disease in the early stadium is nothing but that of pri1111irc hyperplastisclzc Milz-
pulpitis being accompanied by hepatitis. SuzuKI46J also asserted that the spleen and liver 

should be considered to constitute a unit of mesenchymal tissue and it is acceptable that 

these two similarly show mesenchymal reaction against an identical stimulation. 

In the present experiment, localization of anti-spleen antibody was histologically pursued 
using autoradiography, and marked accumulation of the antibody was demonstrated on the 

wall of the splenic sinuses and trabecular veins in the spleen and in the liv目 itwas dem-

onstrated around the Glisson’s sheaths, central veins, on the wall of the fine tributaries 

of the intrahepatic portal venous system and sublobular veins. It is questionable if these 

findings of the spleen has some direct association with splenitic changes observed by MIYA-

TA29>. However, in the liver, although MrYATA29J could not grasp some morphological 

changes attributable to the cause of portal hypertension, above described accumulation of 

the antibody in the liver might be accepted to suggest that elevation of portal vein observed 

in the present experiment was caused by functional changes due to antigen-antibody reac-

tion in the area of the fine venous system such as around the Glisson’s sheaths, central 

veins, fine tributaries of the intrahepatic portal venous system and sublol】ularveins. 

IT010 reported that hemangitic changes take place initially in the small vessels of the 

spleen and liver in cases of Banti’s disease. IMANAGA11J also insisted that Banti’s disease 
can be comprehended as a lesion in the vascular system. Moreover, SuzuKr44> 45> could 

observe neither obstructive changes in the hepatic and extrahepatic portal veins nor com・

mon changes of the liver attributable to the 回 useof portal hypertension in his experi-

mental portal hypertension produced by protracted sensitization of rabbits with egg white 

albumin. He presumed the functional mechanism of portal hypertension due to antigen-

antibody reaction in the intrahepatic venousむrstemsuch as the fine tributaries of the portal 

vein or sinusoids. 

In the present experiment, portal hypertension could be produced by impairing mainly 

the spleen and liver in the process of reverse allergy with the injection of anti-spleen serum 

and localization of the antibody could be demonstrated by the use of 1311 labelled anti-

spleen serum and autoradiography. Although the present experiment was designed to use 

such an experimental procedure of intravenous injection of anti-spleen serum, it is presum-

able that the disease process like this develops in organisms. In this respect, the findings 

of the present experiment are accepted to suggest the possibility of allergic etiology of so・

called Ban山 diseaseand some mechanism of portal hypertension observed in出isdisease. 

V. SUMMARY 

Anti-dog-spleen rabbit serum, produced by immunization of rabbits with the antigen 

of dog spleen homogenate, was injected intravenously in dogs, and changes of portal pres-

sure was studied. Moreover, a tracer experiment was carried out using anti回spleenanti-

bodv labelled with radioactive 1311 in order to investigate the target tissue of the antibody 

and-its localization was pursued by the method of autoradiography. The obtained results 

are summarized as follows. 
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1) Portal pressure was measured 5 days after the intravenous injection of anti-spleen 

serum of 1 or 2 ccバ王gbody weight of dogs. Slight elevation of portal pressure could be 

observed, which, however, gradually descended thereafter to restore to normal 20 days after 

the injection. 

2) When the injection of anti-spleen serum was repeated, elevation of portal pressure 

was more pronounced in 5 cases out of 6, the degree of the elevation being 45 mmH20 

to 72 mmH20. 

3) It was demonstrated that the target site of the anti-spleen serum is the spleen and 

liver, by the method of antibody labelling with radioactive 1311. 

4) Marked accumulation of the anti-spleen antibody could be demonstrated, by auto-

radiography, on the wall of the splenic sinuses and trabecular veins in the spleen, and in 

the liver it was demonstrated around the Glisson’s sheaths and in the wall of the central 
veins, fine tributaries of the intrahepatic portal vein and sublobular veins. 

5) From these findings of autoradiogram, any association of localization of the anti-

body with splenitic changes observed in the present experiment could not be ascertained. 

However, accumulation of the antibody in the portal and hepatic venous systems within 

the liver makes it possible to presume that the observed portal hypertension was caused 

by some functional changes in this area owing to antigen-antibody reaction, since there 

could not be found in the liver any morphological changes attributable to the cause of 

portal hypertension. 

6) It is assumed that the findings of the present experiment reveal some suggestions 

on the etiology of so-called Banti’s disease and mechanism of portal hypertension observed 
in this disease. 

λ江口mplishingthe pre町ntpaper, the author I> deeply indebted tり Prof.Dr. !CHIO HoNJO for his valuable 
guidance and川 l町、ト＂川 throughりutthe experiment, and the author is also grateful to Dr. A. NooA and the 
member ofけurclinic for their kind help,.; 
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和文抄録

実験的門脈圧克進症における抗体の所在

金沢大学医学部第2外科学教室（指導：本庄一夫教授）

中 浜

門脈圧充進症を実験的に作成する試みは，肝外門脈

系機織的閉塞や卵白アルプミン遅延感作など種々行な

わ上ている．また，門脈庄充進機序に関しでも種々議

論されている．

著行lt，犬の抑・を抗原として’i＇.%を感作して得た抗

牌血清を犬に静注して，門脈圧の変動を観察しp 更に

抗牌抗休を 131［で標識して， Tracer実験を行ない，そ

の侵製部f立を検討し，その局在部位をオートラジオグ

ラフィーにより検索して，次の結果を得た．

1) 抗牌血清をたに perkg 1 ccあるいは 2ccをただ

l 回 11(f•iiーしてP ii'.IJ「後5日同にt限度の門脈庄上昇が認

めハtI.たがy これは漸次下降の傾向を示し，注射後20

日目では正：：；；11~［に復した．

2) 抗牌同l消i注射を重ねるとp 門脈圧の上昇程度は

一層著明となり p 6例中5例で圧上昇は45田皿HzO乃至

72mmH20であった．

3) 抗）jg,！抗体の侵製部位は牌及び肝て’あることが，

啓

131［抗体標識法によって証明された．

4) オートラジオグラムにより，牌では牌洞壁及び

牌桂静脈壁にp 肝ではグリソン氏鞘の周Utl, 中心静

脈，肝内門脈細枝壁及び小葉下静脈墜に一致して，著

明な票、化像を認めた．

5) このオートラジオゲラムの所見からP 抗牌抗体

の局在と牌炎性変化との関連を解明することは出来な

かったが，肝ではゲリソン氏鞘の周囲，中心静脈p 肝

内門脈細枝及ぴ小葉下静脈の肝細i静脈系の領域に起こ

る抗原抗体反応により機能的な門脈圧元進を招来した

ものと考えられる．

以上，木実験はいわゆる Banti氏病の成因並びに本

症に見られる門脈圧充進の発現機序にー示唆を与える

ものと考えられる．

（本論文の要旨は第96回近畿外科祭会において発表

した．）


