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Band 3. Heft 1928.
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A Quantitative Study of Normal Hemelysin and of
Hemolytic Complement contained in the Sera of the Patients
of Pulmonary Tuberculosis, and additional Comparative
Studies on the Active Serum and Inactivated Serum for
the Syphilitic Test in the Patients complicated with Pul-

monary Tuberculosis, Leprosy and Other Miscellaneous
Diseases.

By

Saburo Kato, M. D.

(Tokyo Municipal Sanatorium, Dr. R. Tazawa, Superintendent.

These are the summary and conclusions of a report made on the above subject.

The first part of the report is on the studies of the normal hemolysin and of
the hemolytic complement in 220 male cases and 80 famale cases totalling 300 cases
of pulmonary tuberculosis in the Tokyo City Sanatorium.

Method of experiment. The sera used in all the Patients were active ones
without exception. 0.3 cc of the serum on test was put into No. 1 and No. 2 of
ten small test tubes. Then 0.3 cc of normal saline solution was put into No. 2 and
all the other tubes. No. 1 was kept undiluted while the diluting process for the
other tubes was so managed that the strength of serum in each following tube was
half the preceding. Then, in the titration of normal hemolysin, 0.3 cc of four percent
suspension of goat’s red corpuscles, 0.3 cc of a certain guinea pig’s serum as comple-
ment, and 0.6 cc of 0.85 percent salt solution, were added to each tube, making the
total amount in each tube 1.5 cc and were well mixed.

Therefore tube No. 1 was diluted five times the serum, No. 2 ten times and
the last that is No. 10 2560 times the serum.

For the titration of the hemolytic complement, the additions were 0.6cc of

sensitized-red blood corpuscles, made of equal amounts of goat’s corpuscles and the
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immune serum of rabbits, 0.6 cc of 0.85 percent salt solution, to the prepared tubes
of successively diluted sera, making the total amount in each tube 1.5cc. All the

tubes were kept in water at 37°C. for one hour.

Tabulation of Results.

1. Normal Hemolysin 2. Hemolytic Complement
Tube Serum Dilution | Number of Cases iIn percentage | Number of Cases | In percentage
Un-dissolved 4 (1.3%) Un-dissol. 8 (2.7%)
1, 5 times Dissolved 4 (1.8,) Dissol. 4 (1.8,)
2 10 . 4 (1.3,) ., o7 (9.0,)
3 20 .10 (3.3,) . 129 (43.0,,)
4 40 ,, " 66 (22.0,,) ,» 123 (41.0,,)
5 80 . 89 (29.7.,) w9 (3.0,,)
6 160 ,, ” 97 (82.3,,) " — -
7 320 ,, » 17 (5.6,) » — —
8 640 ,, . 9 (38.0,,) » — —
9 1280 ,, " — — . — —
10 2560 ,, w — — b= —

The tables show that, in the case of the majorty of pulmonary tuberculosis,
the normal hemolysin is found in such a high dilution as 1:160 to 1:320, and no
reaction occurs when diluted higher than 1:640.

The reaction of the hemolytic complement was positive in a large majority of
cases in 20 to 40 times; when higher than 80 times, however, there was no positive
reaction.

The normal hemolysin content and the hemolytic complement content in the
patients of pulmonary tuberculosis differ by individuals. However, the following was
the conclusions when we analyzed the data and the results in the experiments.

1. As the stage of the disease advances the normal hemolysin content in-
creases. This may be caused by abnormal destruction of such substances as lipoid
albumen in various tissues. The hemolytic complement content, on the contrary,
decreases.

2. Patients with low temperature have more normal hemolysin content than
patients with higher temperature. The patients with high temperature occasionally
shows more hemolytic complement content.

3. The poorer the nourishment of the patient, the higher the content of

normal hemolysin, and the lower the content of hemolytic complement.
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Utilising the normal hemolysin content and the hemolytic complement content
of the patients who are both tuberculous and syphilitic and others an experiment
on the serum reaction for syphilis using the active sera along with the inactivated
was undertaken by us. Some investigators are in opinion of that there is a non-
specific reaction in the Wassermann test in which inactivated serum is used, but
this is not likely.

In our investigation during the period from June 1928 to January 1929, 286
cases of pulmonary tuberculosis and 12 cases of leprosy were studied. Besides these,
the inactivated sera of 262 cases of miscellaneous diseases were tested by our method
of experiment.

For testing the syphilitic reaction by the used of the active serum. I used
an antigen, originally reported by Bordet and Ruelens in 1919, and modified in our
laboratry. This antigen has no anticomplementary action.

A prelimenary test of the hemolytic action of the sera of patients in goat’s
red blood corpuscles was made at first.

Then 0.1 cc of the serum of the patient was put into each of three test tubes.
In the first test tube, 0.2 cc of antigen, in the second, 0.1 cc of antigen, and in the
third test-tube 0.3 cc of salt solution instead of antigen was added. The last was
the serum control. Then one third of the maximum quantity of red blood corpuscles
dissolved in the preliminary experiment was added to each tube, and they were well
mixed and were kept in water at 37°C. for one hour. Along with this experiment,
the ordinary Wassermann test was conducted and all the positive and suspecious
cases of 286 tuberculous patients whose active sera were used for the investigation

were comparatively studied and the results were tabulated below.

Tabulation of Results.

Degree of positive reaction | | > Total of positive !

of syphilis i H+ . ++ ' ) + i cases i *
i B R A A,

Active syphilitic Sera i 41 ' 8 6 55 3

Inactivated syphilitic Sera I 25 ! 14 9 48 1 5

'
|

As seen in the above table, the number of positive cases in the active serum
test was larger in ‘the ordinary Wassermann test by 7. The difference is made
more remarkable by much larger number of the strongly positive cases for the
former.

Those seven cases which were positive by the active serum test only were
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brought under the antisyphilitic treatment and then the active serum test became
negative or weaker.

On the other hand, twenty guinea pig infected with tuberculosis, were examined
by this active serum method and there was no positive case. In the light of these
data, I might safely conclude that there was no non-specific reaction in these seven
cases.

No non-specific reaction also seemed to be posible in 48 patients, who showed
the positive reaction according to the Wassermann test. This was evident by their
anamnesis. These observation seem to indicate the error of the supposition that,
in tuberculous cases there are less than 15 percent of positive cases by the Wasser-
mann test, which are not actually syphlitic.

In the experiment involving the inactivated sera of 262 cases miscellaneous
diseases, the number of moderately and strongly positive cases was remarkably larger
in our method described above with addition of the guinea pig serum as complement
than in the ordinary Wassermann test. In leprocy, however, the was reverse. This
we do not much discuss here.

From the above experiments, the antigen used in our experiment together,
with the active serum proved to be far more efficient especially in bringing forth
stongly positive reaction than the ordinary Wassermann test, the higher absorbing

action of the said antigen against the complement may be responsible for this.

P e e 2 R L R,

Uber die Beziehung zwischen der erkrankten Seit und
der Korperlage bei Lungentuberkulose.

Von

Dr. S. Kato. \

Stddtisches Sanatorium Tokio.

Zur Abklarung dieser Frage hat der Verfasser wahrend mehrerer Jahre systema-
tische Untersuchungen angestellt und folgende Beobachtungen gemacht :
1) Es wurde an 1200 Patienten festgestellt, dass in der Mehrzahl der begin-

nenden Fille die rechte Lunge mehr als die linke affiziert ist, bei fortgeschrittenen
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Fillen jedoch verhilt es sich gerade umgekehrt.

2) Im ersten Stadium wurde die Komplikation der Pleuritis haufiger an der
rechten Seite, bei fortgeschrittenen Fillen der Lungentuberkulose dagegen in erster
Linie an der linken festgestellt.

3) Die Statistik iiber die Beziehung zwischen der Kérperlage und der er-
krankten Seit ergab folgendes Bild :

520 Patienten nahmen eine bestimmte Seitenlage ein, darunter -

A) 257 auf der erkrankten Seite und zwar
111 Fille (Erkrankung der linken Lunge) linke Seitenlage
146 ,, ( N , rechten , ) rechte ,,

B) 263 nahmen die Lage auf der gesunden oder relativ leichter erkrankten
Seite ein und zwar
114 Fille (Erkr. d. rechten Lunge) linke Seitenlage
149 ,, ( ,  , linken ,+ ) rechte .

4) Die Kbrperlage war in der Mehrzahl der Fille durch die Beschwerden an
den Brustteilen oder durch die Gewohnheit der Patieneten vor ihrer Erkrankung
gegeben. In vereinzelten Fallen jedoch war sie bestimmt durch Beschwerden her-
rilhren von andern Komplikationen oder durch eigene Heilprinzipien der Patienten
usw.

5) Der Verfasser hat 60 Kranken die bestimmte Lagerung auf der erkrankten
Seite verordnet; diese Verordnung konnten jedoch in 20 Fillen die Kranken nicht
langer als einige Wochen befolgen. Die iibrigen 40 Patienten konnten die bestimmte
Lage 3-30 Monate lang und mehr beibehalten, und fiihlten sich meistens besser dh.
empfanden eine Erleichterung hinsichtlich der subjectiven Beschwerden, wie Atemnot.
Husten, Nachtschweisse, Brustschmerzen, Fieber usw.

6) Obwohl Steiner und Liebermeister der Ansicht waren, dass die Phthisiker
mit Kavernen auf der gesunden Seite liegen sollten, ist der Verffasser der Meinung,
dass solche Kranken prinzipiell auf der erkrankten Seite liegen und nur ein oder
zweimal tdglich fiir kurze Zeit eine andere Lage einnehmen sollten, um stagnierten
Kaverneninhalt zu entleeren, da seiner Erfahrung nach das haufige Ausspucken von
Sputum bedingt durch Lagerung auf der gesunden Seite nachteilig ist.

7) Die Lagerung auf der erkrankten Seite ist bei Tuberkulose der rechten
Lunge viel leichter ertriglich als bei Frkrankung der linken Lunge.

8) Es ist darauf zu achten, dass es Kranke gibt, welche gar nicht auf der



kranken Seite liegen kénnen und es ist daher empfehlenswert bei der Verordnung
der einzunehmenden Kérperlage nicht zu streng zu sein, insbesondere in den Fillen,

wo Erkrankung der linken Lunge vorliegt.
(Autoreferat.)





