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Using a serological reaction named volumination後（Torikata ), Katっinour la-
boratory studied on the changes in the amount of antibodies・ appearing in the 

cerebrospinal fluid during the course of acute meningitis caused by staphylococcus 

or bacterium coli for the purpose of evaluating some immunological procedures 

to be used for the prevention and treatment of posttraumatic meningitis. 

However, staphylococcus and bacterium coli appeared to be unsuitable for the 

experiments, because they do not produce specific antibodies significantly enough 

to influence on the course of the infection. 

In the present work I have m~de the experiments with tetanus becillus and 

pneumococcus, the method being otherwise almost similar to those of Kato. Since 

tetanus bacillus does not affect meninges in its natural infection, these experi-

ments are quite extraordinary ones. 

I. Experimental materials. 

1) Animals ; 2 rabbits weighing about 2 Kg. were used in pairs in all experi-

ロ1ents.
2) Bacterial suspensions used for the infection. 

a) Tetanus bacillus; strain Riku. No. 3 cultured in the T. G. C. solution, 

given from the Aichi Serum Institute, is suspended in the amount of each 1/ 

60, 1/45 and 1/15 platinum loop in 0.5 cc of physiological saline solution. 

b) Pneumococcus ; strain No. 2 cultured on the cystin blood agar, given 

from the Infectious Diseases Research Institute, is suspended in the amount of 

1/400,000, 1/200,000, 1/2,000 and 1/1,000 platinum loop in 0.5 cc of physiolo-

gical saline solution. 

3) Tetanus-anatoxin used for active immunization, and antiserum for treatment 

of rr.eningitis ; anatoxin containing 20 Test Doses in 1.0 cc and antiserum with 

the titre of 600 International Antiserum Units in 1.0 cc are used. Both were 

given from the Aichi Serum Institute. 

4) Pnenmococcus vaccine for actiYe immunization ; 1.0 mg. of pneumococcus 

is suspended in 1.0 cc of physiological saline solution and kept at 60 degree C. 

for 30 minutes. 

発Volllminationis a reaction, indicated by the increase in the volume of the centrifugate of the bacteria, 
which has been brought into action with specific or unspecific antibodies in a Torikata’s volumetric 
prec1pitometer. 
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5) Licopodium for the production of aseptic meningitis (control); 2 mg. lico・

podium is suspended in 0.5 cc of phyisiological saline solution and boiled for 30 

minutes in an ampulla. 

6) Bacteriai suspension ; tetanus bacillus and pneumococcus for antigens in 

the test of volumination are used in saline water suspensions, each 1.0 cc of which 

gives a precipitate measuring 10 graduations of Torikata’s volumetric precipito・

meter. They are boiled for 30 minutes. 

JI. Method of immunization and volumination. 
l) For the animals to be infected with tetanus. 

a) 1.0 cc of tetanus-anatoxin v¥as preliminarily injected to the animals sub-

cutaneously 3 times every 4 days. The last injection was done 2 weeks be-

fore the experimental tetanal infection. 

b) Antiserum was giYen subcutaneously once a day for 4 days after the 

infection, decreasing the doses day after day, for instance 1.0, 0.8, 0.6 and 0.4 cc. 

2) For the animals to be infected with pn巴umococcus.

Pneumococcus vaccine was given intracutaneously once a day for 5 days, in-

creasing the doses day after day, for instance 0.1, 0.2, 0.3, 0.4 and 0.5 cc, and the 

infection was carried out 9 days after the last vaccination. 

3) Licopodium or bacterial suspensions were introduced into the meningeal 

space of rabbits by suboccipital puncture and then about 1.0 cc of the cerebrospト

nal fluid was tak~n for examination once a day by the same route. 

4) The antibody content of the cerebrospinal fluid was determined by the vo画

lumination. Procedures of the volumination are given in the following. 

a) The serum or the cerebrospinal fluid taken from the experimental rabbits 

is centrifuged for the purpose of excluding cellular admixtures and then kept 

at 56 degree C. for 30 minutes in a water-bath. 

b) Each 1.0 cc of the suspension of tetanus bacillus or pneumo :occus is in-

troduced into a Torikata’s volumetric precipitometer. 
c) Each 0.5 cc of the serum or the cerebrospinal fluid atorementioned is 

added to it. 

d) They are mixed thoroughly by a blower and kept at 37 degree C. for 

1 hour in an incubator. 

e) Then, mixed them again as stated above, they are centrifuged for 30 

minutes at 3,000 r. p. m. The bacterial sediment is read in the capillary por-

tion of the precipitometer・ Onegraduation of the precipitometer corresponds 

to 0.0007 cc. 

£) Together with these precipitometer (as they were, antigen-antibody pre同

cipitometer) a control precipitometer is treated in just the same way and read, 

which contains the bacterial suspension and the physiological saline solution 

in the same amount as the sernm or the fluid in the other precipitometers ( 

antigen only precipitometer ). 

g) The ratio of the reading in the antigen only precipitometer (taken as 
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1.000) to that in the antigen-antibody precipitometer gives the value of the vo-

lumination. 

凪 Changesin the amount of antibodies appearing in the cerebrospinal 
fluid in tetanus meningitis. <-・ 

I) In normal rabbits. 
a) There is no trace of antibodies demonstrable by the volumination in the 

normal cerebrospinal fluid. However, after the injection of 2 mg. of !icopodium 

suspension in 0.5 cc of physiological saline solution into the meningeal spac~， the 
antibody against tetanus bacillus appears in the cerebrospinal fluid, reョchesthe 

m・aximal value ( 1.050) at 24 hours after the injection, then decreases gradually 

Table 1. Volumination of th巴fluidagaist tetanus bacillus in and disappears after 7 days. 
case of meningitis due to suboccipital injection of 2 mg lico・ The ratio of the volumi-

podium average of two rabbits. nation of the fluid to that 

Date I Le I Temperature I Volumi山｜ of the serum at the high-
Fluid I Blood Fluid I Serum est period of the former is 

。持｜ 22 ; 6600 37.1 38.7 39.0 1.000 1.0751 0.93 0.96 and the maximal in-
1315 8200 37.2 37.8 38.3 1,050 1.090 0.96 crease in leucocytes in the 

2 500 8000 37.3 37.7 38.0 1.030 1.105 0.93 fluid is 1,315 after 24 
3 315 7500 37.3 37.7 38.0 i.029 I 1.107 0.93 hours (Table & Fig. I.) 
4 385 7650 37.2 37.5 37.8 1.010 1.095 0.92 

When 1/60 plati-5 160 7400 37.0-37.4 37.5 1.005 uoo I o.91 
6 260 7400 37.1 37.4 37.6 1.010 l.100 0.92 num loop of tetanus baci-

7 235 7500 37.0 37.3 37.5 1.000 1.0り1. 0.91 llus suspended in 0.5 cc of 

190 7250 37.0 37 4 37.5 physiological saline solu-

195 7200 36.9 37.2 37.5 1.000 1.095 0.91 tion has been introduced in-
H 160 7200 36.9 37.2 37.1. 1.000 . 1.083 0.92 to the suboccipital cistern, 

務 indicatesthe time of injection. the appearance of the anti-

Fig・. I. body in the fluid is as fol-

lows ; the highest value 
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'" ラす and the highest number 
of leucocytes in the fluid 

is 785 after 24 hours ( 

Table & Fig. 2. ). 

c) In case of the in-
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jection of 1/45 platinum 

loop of t巴tanus bacillus 

suspended in 0.5 cc of 

physiological saline solu-

tion, the volumination is 

1.024 at the highest level 

48 and 72 hours after the 

infection, and disappears 

completely on the 7th 

day. The highest fluid-

serum volumination ratio 

is 0.96 after 72 hours and 

the highest number of leu-

cocytes in the fluid is 

480 after 2 + hours (Table 
& Fig. 3.) 

Comment. 

The maximal value 1101削

and the duration of the ,., 

appearance of antibody :: 

demonstrable by the volu- ,,, 

mination in the flu id are 

almost the same in each 

of these experiments; i. e. 

specific antibody does not 

increase in a particularly 

larger amount in the fluid 

by the inoculation of 

tetanus bacillus into the 

meningeal space. There 
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Table 2. Volumination of the fluid against tetanus bacillus in 
case of meningitis following suboccipital injection of 1/60 pla-
tinum loop tetanus bacilli average of two rabbits. 

I Leucocytes I I Volumination I 
Date I I 日mper a tu re L一一一一一一IRatio 
I Fluid I Blood I I Fluid I Seru!l1 I 
。｜ n I 74.oo I 37.7 I計十 却 0 l.ooo I l.Ms i o.96 
1 I 785 I 8500 I 38.1 I 38_5 3B.9 1.001. I 山初i0.96 
2 I 380 i 10900 I 37.6 I 37.9 38.3 1.031. I l.073 I o.96 

3 I 435 I 8800 i 37.8 I 38.0 38_8 I 1.0叫 1.04310.96 
4 350 I 9500 I 38.2 I 38. 7 拡 7 l.019 i l.073 j 0.95 

3芯.8'

38.71 

38.5 I 

39.1 

38.8 

38.6 

5 38.2 38_4. 

6 22:) 8700 38.3 38.6 

7 31.0 9100 38.2 38.4 

自 310 8500 38.7 38.7 

10 450 8700 37.8 38.4 

11. i 335 8200 37.9 38.3 

Fig. 2. 

1.015 : 1.090 0.93 
1.019 1.081. 0.91 
1.000 l.063 0.94 
1.000 1.063 0.94 
1.000 1.054. 0.95 

1.000 l.054 0.95 
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Table 3. Volumination of the fluid against tetanus lacillus rn 
case of intracisternal injection of l/ IS platinum loop tetanus 
bacilli average of two rabbits. 

is no much difference in 
恥 teI Leu…｜ ｜山emperature 

the antibody content in Fluid [ Blood Fluid I Serum 

th巴fluidbetween meningi- 。
~ I l叩：：: :'.:;I 醐r…tis due to licopodium and mo 7500 :11.s 37.り1・m_1 1.000 1.064 i 0.91 

tetanus bacillus. The 
2 300 8000 ・17.S 37＿り 3B.2 1 021 l.078 0.95 

antibodies in the fluid in 
3 1りo noo :r1:1 :r;_s :m.1 日21. l.061 ~ 0.96 

these cases seem to be 
4 ？ろ5 7200 ・37_2 ・17_7 3B.1 l.009 I.068 ! 0.りl
5 :1・10 ' 6900 37＿’1 37.7 38.0 1.000 ］｛｝日I0.92 

unspecific. 
G 355 7300 37.1’38.0 ' 38.0 1.004 I.084 i 0.93 

The body temperature 7 リPR「】亀r》 日750 :n.2 '.17_7 3B.O l.000 l 055 ' 0,95 ． 
of the rabbits does not ］り｛） lilllll '.li.l I '\7.1• ，九7.ll l.000 1.011 l O.'l』

rise remarkably. lO (1500 :n.ラ 「・：：：.：：I -J.000 I. 1 

The pleocy to~is is 11. 105 'i/1111 '17.1 l7;; Tl.ii l.000 I l.川 0.95
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greater in aseptic meningitis due to licopodium than in tetanal meningitis. 

2) Experiments in the rabbits, preliminarily immunized. 

a) The rabbits which 

have been immunized by 

・－－－－－－・，，..、、、
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'' I 〆－・・＂＂，〆＼恥．．．
崎抑，..1••. ·.~－ 司‘．． previous experiment. 

岬，，j The maximal value of 
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I / "- 1.050 in average after 2 4 

/.OJ 16 I ff 守、、
畑。二l－－－：－＿マ〆ー今 、.....＿＿＿ －－・『』 hours, the antibody con-

v. L. T. l;;r c 1 ~ J ＂~ s 6 7 1 1a '" tinuing to be present only 

Table 1.. Volumi.nation of the fluid against tetapus bacillus in for 3 days. 
case of intras ict巴rnalinj巴ctionof 2 mg licopodium after preli- The highest fluid-serum 
minary anato.xin injecti.on average of two rabbits. volumination ratio is 0.96 

T mo I V伽 nir凶 onIR after 24 hours and the 
emoerature ト一一一一一 一一一一｜ at10 
・ l_Fl1:1id I Serum I highest number of leuco-
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cytes in the fluid is 1,100 

after 24 hours (Table & 

Fig. 4.). 

b) In case of the in-

jection of 1/ 45 platinum 

loop of tetanus bacillus, 

the highest value of the 

volumination of the fluid 

is 1.034, the duration of 

the appearance of the anti-

body is for 6 days, the 

highest fluid-serum volu-

mination ratio is 0.95 after 

48 hours and the highest 

number of leucocytes in 

the fluid is 725 after 48 

hours (Table & Fig. 5.). 

c) After the injection 

of 1/15 platinum loop, the 
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jected intracisternally with 

the same dose of licopo-
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Its 

nation of the fluid is 1.024 11q 

after 24 hours, the anti- 11J 

body is demonstrable only ia 

for 3 days, the highest w 
• • l/11"" 

fluid-serum volummat10n 
/Jt 

ratio is 0.93 before the 1,, 

infection and 24 hours 1.., 
there after, the highest 1°' 
number of leucocytes in ''554" 4D 

the fluid is 740 after 24 tQJI JY 
!OJ JT 

hours (Table 7 & Fig. 6). 1,~ 37 

d) When the same m 

dose of tetanus bacillus, '~'~'.-;~L.~;q. 7'-:-:0f::-:::::::;==~~=~3~~~4~=s~;,;~6==7;==:;r:::::::;~::::::: 
10 /JI 1/15 platinum loop is 111-

Table 5. Volumination of the fluid against tetanus bacillus in 
jected and then tetanus- case of intracisternal injection of 1/45 platinum loop tetanus bac-

. . . h illi after preliminary anatoxin injection average of two rabbits. antiserum 1s given m t e 
way above mentioned, the Date I-Leucocy!~-1 Temperature Y~lu~~n~tio~- Ratio 
highest value of the vo- Fluid I Blood Fluid I Serum 1 

lumination of the fluid 1s l.ooo 1.075 0.93 0 I9 7000 37.0 37.7 38.7 

1.024 after 24 hours, the 
duration of the appearance 
of the antibody m the 

Table 6. Determination of lethal 
dose of tetanus bacillus in rabbits. 

Number I Dose (p.l.) ,Outcome of 
--------:---- jAnimals 

No. 8 

No. 9 

No. 20 

No. 2I 

No. 22 

No. 23 

No. 28 

No. 29 

No. 3I 

No. 32 

No. 13 

No. I9 

No. 18 

No. 17 

No. l(i 

No. I2 

No, II 

No. 10 

1/300 alive 

1/300 '? 

1/60 

1/60 

I/60 

1/60 

1/45 

1/45 

1/45 

1/15 

1/30 

1/15 

1/15 

1/15 

I/15 

1 /<> 
2/3 
5/3 

dead 

1 715 7900 38.0 3B.3 38.5 1.024 1.088 0.94 
2 725 MOO 37.9 38.2 38.4 1.034 1.094 0.95 
3 650 8400 37.6 37.9 38.1 1.000 1.083 0.92 
4 605 9200 37.6 37.9 38.1 1.004 1.124 0.88 
5 5BO 81.00 37.(i 37.9 3B.O I.005 1.150 0.87 
6 575 8200 37.3 37.6 37.7 1.000 I.I38 0.88 
7 460 7800 37.3 37.6 37.7 1.000 I.HI 0.88 
8 4.60 7500 37.2 37.6 37.5 I.000 1.125 0.89 

10 430 7(i00 37.I I 37.5 37.7 

H 315 7600 37.2 37.5 37.7 

1.000 1.105 0.90. 

1.000 I.094 0.91 

Table 7. Volumination of the fluid against tetanus baci.Jlus in 
case of intracisternal injection of I/I5 platinum loop tetanus bac· 

illi after preliminary anatoxin injection average of two rabbits. 

Date I Leucocytes I Temperature - V ~l_u_~-~a tio~-1 Ratio 
Fluid / Blood Fluid f Serum 

--0- __ 2_1_[6,u;o-36~7-37.4-38.31 1.000 1.075 0.93 

740 I 6BOO 37.!l 38.2 3B.3 1.024 1.104 0.93 

2 735 71.00 37.6 38.0 38.I 1.015 1.I IO 0.9I 

3 650 7600 37.5 37.8 37.9 1.000 1.091 0.92 

4 655 7200 37.5 37.9 38.0 1.000 1.129 0.89 

5 

6 

7 

8 

10 

11 

565 

525 

500 

1fi0 

470 

:no 

7BOO 

7600 

7500 

7200 

7200 

7100 

37.3 

37.2 

:l7. I 

37.2 

17.2 

no 

37.7 

37.7 

37.5 

37.5 

17.61 
37.1· 

37.9 

37.7 

37.4 

37.B 

37/i 

37.(1 

1.000 

1.000 

I.ODO 

1.000 

I.000 

I.ooo I 

l.I50 

1.138 

1.1:17 

1.102 

uoo 
J.()89 

0,87 

0.88 

0.88 

0.91 

0.91 

0.92 
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pS 

/ff 

11J 

/ft 

Pl 

pp/Ill' 

1Jf 

fJf 

{J'f 

"' fJSSP' /lo 

{Ii/ J1 

/Jl Jf 

fJl. J7 

/1/ ;Ji 

[a< JS 

,V. L. T. l' 0 J 4 s t 7 14 

Table B. Volllmination of the fluid against tetanus bacilllls in 
case of intracisternal injection of l/15 platinum loop tetanus 
bacilli followed antiserum treatment average of two rabbits. 

1/3 

iii 

/J/ 

u.,.... 
ll'f 

t•r 
,,,,,. 
/11 

715 7:300 3H.l 37.') 

6B5 7700 37.') '.3H.1 

620 7300 :17.B 37.9 

5HO 7300 37.5 37.8 

JCJ5 7GOO 37.7 37.9 

555 7500 37.5 37)1 

575 7300 37.6 3B.0 38.0 1.000 1.0B1. 0.92 

590 noo 37_1. 37.7 37.'l l.000 1.098 0.91 

550 7200 37_1. 37.7 37)1 1.000 l.120 0.!19 

31.0 7300 37.3 37.6 I 37.B l.000 l.099 0.91 

Fig·. 7. ·-----".; 
,,,,'"" '',, " ' 

,!'-•••-•' '•-·•-•o I~ ...,'\ , ~, 

I ' / ' / ', .,,,o' e 
,/ ',, ,.,"' 

,' ·o" 
I 

{ __ ---o-----"----------0-----0-----0-----0-----0-----o--··--o 

flu id is only for 3 days, 
the highest fluid-serum 
volumination ratio is 0.93 
before the infection and 
the peak of the nu rilber 
of leucocytes in the fluid 
is 715 after 24 hours 
(Table 8 & Fig. 7). 

Comment. 

In meningitis of the 
rabbits, which have been 
preliminarily immunized, 
or which have been treat­
ed with antiserum after 
the infection, the dura­
tion of the demonstra­
tion of the antibody in 
the fluid is shorter than 
that in non-immunized 
rabbits [3 (6 in one) to 
7 days]. 

The number of leuco­
cytes in the fluid is lar­
ger in licopodium menin­
gitis than in tetanal me­
ningitis. 

The highest fluid-se­
rum volu ruination ratio 
seems to be smaller in 
immunized rabbits, a fact 
indicating that the volu­
mination of the serum 
increases more remarkab­
ly than that of the fluid. 

There are otherwise 
no remarkable differences 
between the two groups 
of animals in the experi­
mental results. 

3) Control experi­
ment. 

When tetanus-anatoxin 
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Fig・. 8. 
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_,•',' ノー～・・‘ －－~－ .. 
Table 9. Volumination of the fluid ~· －・・・・・・・、守、

/.Of ••• ••＇、“‘
against tetanus bacillus following /.01' 
subcutaneous injection of anatoxin /.07 
average of two rabbits. , .. 
Date Fluid . Serum l Ratio 

lOS 

t叫
() ! 1.000 l.Ouも 0.9:1 /JIJ 

1.000 1.0日日 0.り2 f.•之

2 1.000 l.113 0.90 ． 
’ 
． 

: h 同3 1.000 1.090 0.92 
ノz’f -".Z ,. . ., 4 s t 7 1 、II. ."'o 

1. 1.000 1.0り1 0.91 

5 1.000 l.100 0.91 
Table 10. Volumination of the fl・ or antiseruロ1 only 

6 1.000 l.llO 0.90 uid agai口sttetanus bacillus follow- has been introduced 
7 1.000 1.123 0.89 ing the administration of antiserum subcutaneously, no 
日 1.000 1.103 0.91 average of two rabbits. 

trace of the volumt・ 
1.000 l.128 0.89 

Serum 
り』 I 1.000 1.12:1 0.89 

Date Fluid 

1.000 l.l 1S o.日7 。 1.000 1.085 0.り2 rable in )he [fluid ( 
1 1.000 1.095 0.91 Table 9, 10 & Fig. 4. ! 1.000 1.153 0.87 

5 1.000 l.l t日 0.87 2 1.000 1.105 0.90 8, 9). 
6 1.000 l.091. 0.91 3 1.000 1.097 0.91 

7 1.000 l .ll'lリ 0.91 1.000 1.095 0.91 w. Changes in 
8 1.000 1.075 0.93 5 l.000 1.085 0.92 the amount of 

1.000 1.072 0.93 6 1.000 l.105 0.90 antibodies 

H 1.000 1.071 0.93 7 1.000 1.099 0.91 appearing in the 

8 1.000 1.089 0.92 cere brospinal 
JO 1.000 1.090 0.92 fluid in pneumo-
H 1.000 1.093 0.91 coccus meningi臥：
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Table 11. Volumination of the fluid against pneumococcus in 
case of meningitis caused by intracisternal injection of 1/400,0 
00 platinum loop pneumococci average of two rabbits. 

I) Experiments in 

the normal rabbits. 

a) When 1/400,000 

platinum loop of pneum-

ococcus has been intro-

duced into the meningeal 

space, the highest value 

of the volumiriation of 

the fluid against pneumo-

coccus is 1.050 after 24 

and 48 hours, the dura-

tion of the volumination 

of t.he flu id is for 7 days, 

the highest fluid-'serum 

volumination ratio is 0.9 

Fig・. 10. 8 after 24 hours and the 

I Leucocytes I 
ate I , I Temperature 
I Fluid I Blood I-

o ’I 
t 
a 
R 

－n一泊
一・ω一切－t－r 
－a一e－n一巳ド
im 一m一ll
－U一・dii 
一口一日

一V一日

。 22 6900 37.3 37.8 38.7 1.000 
1 S'!S 7200 37.0 38 2 38.5 1.050 1.078 0.98 

2 550 1r.oo 37.o 38.8 38.7 1.050 
3 1り｛） 7600 37.9 38.7 38.8 l.01S I 1.080 0.97 

1. 600 9500 38.3 38.6 38.6 un1 1.0り9 0.り1

5 BOO 10300 37.5 38.0 38.4 1.005 1.095 0.92 

6 950 12000 38.4 38.3 38.5 1.010 1.084 0.93 

7 800 7900 37.5 38.2 38.2 1.000 1.073 0.93 

8 830 8000 37.1 38.0 38 1 1.000 1.084 0.92 

lO 510 8300 36.6 37.1. 37.7 1.000 1.073 0.93 

11. 420 6900 30.1. 36.7 36.8 1.000 1.061 0.9t 

〆’へ，，、
_,.,/ ¥ 

♂主’‘二二 ＼ －’ノ‘’ー，・、色、－，・：ノー、‘＼，’〆’、、、．、．
·－－－－－·・－－一－－~~， 、、、 、・一ー，~~：：...，；＝－－·、、

.1：＝~－－ .....一一ーが 、＼．／ 、、、＼
・一一， 可、 、。‘ー， ー‘・， ， ， ， ， 。

II•給帥

,,, 
，r
y

J

 

，
y

b

 

d

J

t

 
血；5，’，，拘

peak of the pleocytosis 

is 950 after 6 days (Ta-

ble 11 & Fig. IO). 

b) In case of 1/200, 

600 platinum loop, the 

highest value of the vo-

lumination of the fluid 

is 1.065 after 48 hours, 

the persistence of the 

fluid volumination is for 

7 days, the highest fluid-

serum volumination ratio 

is 0.98 after 24 he:>urs and 

the peak of the pleocy-

tosis is 995 after 24 hours 

(Table 12 & Fig. 11 ). 

Comment. 

The occurence and 

duration of the volumi-

nation of the fluid in 

pneumococcus meningitis 

are almost the same as 

those in tetanus meningi-

tis. 

However, the highest 

fluid-serum volumination 

Table .12. Volumination of th巴fluidagainst pneumococcuslin 
case of meningitis caused by 1/200,000 platinum loop・ pneumo-
cocci average of two rabbits. 

I Leucoc:Y.tes I 
Date ｜一一一一一一一－~ Temperature 
I Fluid 1 T~lood i 

630 

660 

790 

750 

830 

900 

830 

670 

730 

630 

625 

。 20 
1 995 

2 7'2.5 

3 850 

4 640 

5 560 

6 760 

7 610 

8 715 

10 160 

14 250 

Tv，。瓦函元示一一I_
IF凶 ISerum ｜闘ti

37.0 37.5 38.1 1.000 1.043 0.96 

37.7 38,l 38,6 1.058 1.078 0.98 

38.0 38.1 38.3 1.065 1.095 0.97 

37.6 38.4 38.7 1.035 1.090 0.95 

38.5 38.8 38.8 1.039 1.0り1 0.9.5 

37.9 38.8 39.6 1.015 1.080 ｛｝り1

37.8 38.2 38.3 1.005 1.07!l 0.り1

37.7 38.2 38.8 1.000 1.06り ｛｝．り1

36.6 37.1 37 . .5 1.000 1.084 0.')2 

36.4 36.8 37.0 1.000 1.073 0.()3 

36.3 36.6 3凸.<J 1.000 1.05 l 0.95 
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ratio is higher in the. Fig：・11.

former. The body tern- I 

perature of the rabbits N川

rises for about one week, t•1 

but the increase in the 10' 

fluid leucocytes does not t.•7 
/ol 

much differ from that in 

a・..._ .... ・,, －‘～一’戸、‘，－・←司、一’〆、、，’ a，〆‘、、、、両 ．
－~· ＿ ，....~ 、・ー ‘’、 a，守、‘・’ P、一一”F ，．・．．．．、 a’曹、r ,. 『『ーー肉，，， ，、也、 ，， 、‘
l ,/ . 司、、／’－－・、・．
F ，，，，、，·~－－－、、 、‘ー‘E－・’＿. . 、、・、・--,. ＿.............， 。＿，.一。
I r- 、 、， ，、、， ， ， ． l•SS.脚 4・

tetanus meningitis. 

2) Experiments in 

the rabbits, prelimi-

narily immunized. 

a) When 1/2,000 

I# J1 

Ill!..」E

V. L.Tl.?1 o z .3 4 s 
玉三二二と二：：..＝弓・
6 7 t /() /Jt 

platinum loop of pnellmococcus, more than the lethal dose of pneumococcus, strain 

No. 2 (Table 13 ), has been introduced intracisternally, the highest average value 

of the fluid volumination against pneumococcus is 1.045 after 48 hours, the per-

Table 14. Volt』minationof the fluid against pneumococcus in 
case of meningitis due to 1/2,000 platinum loop pneumococci 
average of two rabbits. 

D山｜」竺0竺~ I ~emneratu re I Volumination ／ －~tin 
[ Fluid_[ Blood [ 一山t'v• －…》 [ Fluid I Serm~ I ＂＇~＂v 
o I 10 I 6200 I 36.2 I 36.8 I 37.f> I 1.000 I l.0<19 I o.95 
i I 860 I 7700 I 36.8 I 37.8 I 38.o I i.024 I i.o64 I o.96 
2 I 800 I 7100 I 37.o I 37.5 I 38.2 I 1.045 I 1.085 I o.96 
3 I ~：1;; I 7000 I 37.5 I 38.3 I 38.5 I 1.009 I 1.074 I o.94 
<1 I 390 I 7300 I 37.4 I 38.2 I 38.5 I l.ooo ! 1.058 I o.95 
5 I 605 I 6900 :37.4 I 38.o I 38.5 I l.ooo I l.o臼 Io.94 
6 I 2<15 I 1200 I 37.2 I 3s.o I 38.2 I l.ooo I 1.064 I o川
7 225 6900 37.5 38.7 38.8 1.000 1.066 0.94 
8 190 7000 37.2 37.7 38.0 1.000 I.OSI 0.95 
IO 195 6850 36.8 37.2 37.6 l.000 1.059 0.94 
14 205 6800 36.5 36.9 37.2 1.000 1.053 0.95 

Fig・. 12. 

l/O／＜“” 

．，
．，，，

，．
 

，，

，， 

，，p

’’
dd

Lμ 

．一，＂、‘，－‘ーo • • ・‘  
／、、、•＇、a

／ ／＼。ーーー→A「’G～～ ー
〆 一， 、 ーーo-- -- ,., " ,,,. ... ... 『ーーー－_,, ＿＿ーー一一一
eノ ... －、、 ・ー・・・・・－－－－－・、 ν ーーーー。
a’ ・‘一－－・－－一一 、

d，” e・・’ー 、－ － ，， 、、 a，，ー・・、，＿， －、，’‘－ －．， f申5.,,,,. 
LOii J1 

sistence of the volumi-

nation of the fluid is 

only for 4 days, the 

highest fluid-serum volu-

mination ratio 1s 0.96 

after 24 -48 hours and 

the peak of the pleocyto・

sis is 860 after 24 hours 

(Table 14 & Fig. 12). 

Table 13. Determination of lethal 
dose of pneumococcus in rabbits. 

I !Outcome of 
Number [ Dose (p.1.) [Animals 

i¥'o. 96 I川 000,000I alive 
:¥'o. 108 

No. 109 

l¥o. 106 

No. 107 

l¥o. 95 

No. 104 

No.J03 

No. 102 

l¥o. 101 

No.りt

l¥o. 100 

ハ／VV"I¥.¥/¥,,,~： :: 
No. 93 I 

／＂：£.ーι..:J!.
V. L.τl.?1 0 ／ ~ 

l/100,000 I/ 

1/100,000 ゲ

1/200,000 ’P 
1/200,000 ’P 
1/100,000 ，， 

1/80,000 dead 

1/80,000 ，， 

1/40,000 ’P 
1/10,000 I/ 

1/10,000 ’2 
1/6,000 ’F 
1/1,000 ’P 
1/2,500 I/ 

1/1,500 I/ 

1/1,000 ノノ

1/100 ’P 
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b) When 1/1,000 pla-

tinum loop of pneumo-

coccus has been introdu-

ced into the meningeal 

space, the highest average 

value of the fluid volu-

mination is 1.045 after 

48 hours the persistence 

of the volumination of 

the fluid is only for 4 

days, the highest・ fluid-. 

serum volumination ratio 

is 0.98 after 24 hours 

and the peak of the ple-

ocytosisis is 1,040 after 

24 hours (Table 15 & 

Fig. 13 ). 

Comment. 

Table 15. Volumination of the fluid against pneumococcus in 
case of mεningitis caused by 1/1,000 platinum loop p,1eumococci 
average of two rabbits. 

D什 Leucocy出 lT 
Fluid I Blood 

E町1perature Volumination JーKa 
Fluid l Serum 

tto 

。 15 6500 36.2 l.011 0.92 
] 1040 6600 36.3 37,'.1 37.1 1.031 1.<'S I 0.98 
2 665 8600 36.8 37.2 38.1 1.0"15 1.095 0.95 
3 640 8300 373 38.0 38.3 1.009 l,()(d 0.り5
4 550 8900 37.2 38.2 38.5 1.000 1.068 0.り3
5 795 9500 37.l 38.2 38.5 l.000 1.067 0.94 
6 370 8300 37.3 38.4 38.8 1.000 1.069 0.94 
7 285 8200 37.2 38.4 38.6 1.000 1.062 0.94 
8 180 8100 37.0 '17.8 38.3 1.000 1.056 0.95 
10 175 7800 36.8 37.2 37.5 l.000 1.059 0.94 
14 180 7500 .%.S 36.8 37.2 1.000 1.058 0.95 

Fi_g・. 13. 

In the immunized ra,-
tlo肺醐

bbits, the duration of the ~：； 
appearance of the volu’／押

mination of the fluid is 1r: 

. ~ 

l¥. ・－－－－－、＼
＿｛・.：・、ー～。－－－－－－ ＼、一ー」
.. ‘ 一一一一－－・－－J ミ司、～・～～『ノ，、〆，、

。 --•'I －、 －－，・－－－－－・・・・・・・、‘ーー I •• ~’ “ー司．
’“・‘－

much shorter than that m加物

in the non-immunized 岬 Jf

，ー一，・’v
司、・－－..，.－－－－・．・

ones ( 4 to 7 days）τThe 
highest fluid-serum volu-

mination ratio and the 
highest average value of VLヨVaーっ－2－ーっ~－ s- ' 7 r /q I.II 
the volumination of the fluid seem to be lower in the former group. 

The body temperature of the rabbits does not show a recognizable difference 

between the immunized and the non-immunized animal groups ; i.e. it continues 

to rise for about a week in both groups. The increase in leucocytes in the cere-

brospinal fluid does not reach such a high level in pneumococcus meningitis as 

the peak in licopodium meningitis. 

Discussion and summary. 

1) The number of leucocytes in the cerebrospinal fluid has increased to a 

higher level in licopodium meningitis. 

2) If prevent,ive or therapeutic immunological procedures have been made 
before or after the infection, the highest fluid-serum volumination ratio tentls to 

become lower. The reason seems to be in the facts that in meningitis of the 

animals thus treated, the volumination of the serum tends to increase to a higher 

level than in meningitis of untreated ones, whereas the volumination of the fluid 



204 日木外科主I＇~ 第22巻空海3号

does not incr巴asecorrespondingly. 

3) Meningitis never fails to occur, even if preventive immunological proce司

<lures have been made subcutaneously or mtracutaneously about a week or two 

before the infection. But the course of meningitis becomes much shorter and 

more simple. 

4) Almost the same effect is obtained whぞnthe tetam ・守・antiserumhas b巴en

given雪hortlyafter the infection. 

5) Body temperature of the rabbits does not essentially rise both in case of 
licopodium and in tetanus meningitides, but definitely rises for about one week 

in pneumococcus meningitis, even in case of preliminarily immunized ones. 

6) No antibodies can b巴 demonstrated in the cerebrospinal fluid by means 
of volumination either in the normal rabbits or in those which have been immu-

nized subcutaneously by tetanus,-anatoxin or antiserum, unless their meninges be-

come infected. Antibodies appear in the fluid only when septic or aseptic menin-

gitis takes place. 

7) It has not been determined in th巴 experiments here, whether the anti 

bodies in the fluid are specific for tetanus bacillus, or for pneumococcus, or not. 

However, they may be specific in some of the experiments and unspecific in 

others, judging from common serological principles. 
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実験的髄膜炎に於ける髄液特殊或いは非特殊免疫抗体

京都大学医ザ符1；外科空非常一諮問：； （荒木教授）

大単張学’＇I" J'.~ 見 洋

先に教室に於て加ii"Ji'が行った，急性化11盟性髄l股，；；u~ 於ける飾決｜士JJ"itf十の変化に関す乙実験O)f0'i'l告として，
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f,J,.は抗体産生の顕著であると考えられる破傷風蘭（臨

3株）及び肺炎双球商（2型）を用いて，実験的髄膜

炎を起した場合の髄液増容反応を検し，次の如き結果

を得た．

1) 破傷風菌感染及び Licopodium後間下注入の場

合は，著明な体温上昇は認められないが，肺炎双球関

感染に際しては，一週間余りの軽度の発害事が認められ

る．後者は免疫処置に依って著明な影響f~と受ける様に

は想われない． 然しこの際感染に月Jl、られた荷量に差

異がある事は考慮に入れられなければならないだろ

う．

2) 髄液白血球数は単なる異物でらるる Li!'.Opodi-

umに依る無関性髄膜炎に於て最高の値を示して居り，

破傷風雨，肺炎双球南共にLicopodium以上の2雲仙は
起きない． 特に破傷風間仁於ては肺炎双球商及び加藤

の行った葡後状線商．大腸繭に比べ遂に多量のろい又は

れ5白金耳の商f誌を注入しても，左程著明な怒・出を見

ないのH，之がLicopodiumと同様に単なるJJ!L物主し

ての働きのみしか示して居ないと考える；依拠となるで

あろう． 則被傷風簡は髄液m.に於てft.－・－極の維商にj厄
ぎないと考えたい．

3) 髄液増谷反応ft.Licopodium，破傷風雨，姉が

双球商三者共略一週間継続するが，免1長前処笥jを施し

た場合には髄膜炎は起るが，その経加工著明に旬縮さ

れる．叉対J（！：清増容反応比率も低下する傾向が見られ
ザ

心．

又感染の直後から破傷風抗此清を問L、ても結果は略

同様である．

4) E常家兎の髄液it.増容反応を起さなし．更に，

破傷風アナトキシン又は抗止治，肺炎双球関ワ クチシ

を皮下或ft.皮内に注射しただけでは髄液の矯容反応、は

起らず，髄液f曽容反応が起るむIt髄膜炎を起した場合

に限る事は明らかでc0.
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