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APO 500
12 December 1947

SUBJECT : SUMMARY REPORT ON B. W. INVESTIGATIONS

TO: GENERAL ALDEN C. WAITT,
Chief Chemical Corps
Pentagon, 25, Washington, D.C.

1. Introduction: Pursuant to Letter Orders AGAO-C 200.4 (15 Oct 47). (Tab A). Dr.
Edwin V. Hill and Dr. Joseph Victor arrived in Tokyo, Japan, October 28, 1947. Investi-
gations were conducted as outlined below. Through the wholehearted cooperation of Brig-
adier General Charles A. Willoughby, Assistant Chief of Staff, G-2, General Headquarters,
Far East Command, who placed all facilities of G-2 at our disposal, the mission was greatly
expedited. It is noteworthy that information supplied by interviewed persons was admitted
voluntarily. No question of immunity guarantee from war crimes prosecution was ever
raised during the interviews.

2. Object:

A. To obtain additional information necessary to clarify reports submitted by Japanese
personnel on the subject of B. W.

B. To examine human pathological material which had been transferred to Japan from
B. W. installations.

C. To obtain protocols necessary for understanding the significance of the pathological

material.

3. Method:

A. The following personnel were interviewed regarding B. W. subjects with which they
had worked either at Harbin or in Japan:

Subject Doctors who were interviewed
Aerosols Masahiko Takahashi, Junichi Kaneko Tab B.
Anthrax Kiyoshi Ota Tab C.
Botulism Shiro Ishii Tab D.
Brucellosis Shiro Ishii, Yujiro Yamanouchi, Kozo Okamoto Tab E, F,
Kiyoshi Hayakawa G, R.
Cholera Tachio Ishikawa, Kozo Okamoto Tab R.
Decontamination Yoshifumi Tsuyama Tab H.
Dysentary Masaaki Ueda, Tomosada Masuda, Saburo Kojima Tab I, ],
Shogo Hosoya, Kanau Tabei K, M.
Fugu Toxin Tomosada Masuda Interim Report
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Gas Gangrene Shiro Ishii Tab L, M.

Glanders Shiro Ishii, Tachio Ishikawa Tab A, J.
Influenza Shiro Ishii Tab N.
Meningococcus Shiro Ishii, Tachio Ishikawa Tab O.
Mucin Masaaki Ueda, Senji Uchino Tab P.
Plague Shiro Ishii, Tachio Ishikawa, Masahiko Tab B, R.
Takahashi, Kozo Okamoto
Plant Diseases Yukimasa Yagizawa Tab S.
Salmonella Kiyoshi Hayakawa, Kanau Tabei Tab Q, K, F.
Songo Shiro Kasahara, Masaji Kitano,,Tachio Ishikawa Tab T, U.
Small Pox Shiro Ishii, Tachio Ishikawa Tab V.
Tetanus Shiro Ishii, Shogo Hosoya, Kaoru Ishimitsu Tab M, W, X.
Tick Encephalitis Shiro Kasahara, Masaji Kitano Tab Y.
Tsutsugamushi Shiro Kasahara Tab Z.
Tuberculosis Hideo Futagi, Shiro Ishii Tab AA.
Tularemia Shiro Ishii Tab AB.
Typhoid Kanau Tabei, Kozo Okamoto Tab K, AC.
Typhus Shiro Kasahara, Masayoshi Arita, Toyohiro Tab AD, AE, AF,
Hamada, Masaji Kitano, Tachio Ishikawa AG, AH, AL
Index to Slides Tab AJ.

B. The pathological material submitted to us in Kanazawa was in a completely dis-
organized condition. It was necessary to arrange this material according to case number,
tabulate the number of specimens and inventory the specimens.

C. Information furnished by people who were interviewed was given from memory
except in the case of Dr. Shiro Kasahara, who had a record of temperature charts and
pertinent clinical data in 3 subjects with experimental Songo Fever. (Tab T, U.)

4. Results:

A. Not only was additional information obtained about subjects previously submitted
in the Japanese B. W. report, but much information was gathered about many human dis-
eases which were intensively investigated by the Japanese, but not previously reported.

The subtended lists indicate diseases mentioned in previous reports and those which

were studied but not previously reported:

Previously Reported Not Reported
Anthrax Botulism
Aerosols Brucellosis
Cholera Decontamination
Glanders Fugu Toxin
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Plague Gas Gangrene

Plant Diseases Influenza

Salmonella Meningococcus

Songo Mucin

Tetanus Small Pox

Typhoid Tick Encephalitis

Typhus Tuberculosis
Tularemia
Tsutsugamushi

B. The pathological material in Kanazawa was brought from Harbin by Dr. Tachio
Ishikawa jn 1943. It consisted of specimens from approximately 500 human cases, only
400 of which have adequate material for study. The total number of human cases which
had autopsies at Harbin was less than 1,000 in 1945, according to Dr. Kozo Okamoto
(Tab R). This number was about 200 more than were present in Harbin at the time Dr.
Ishikawa returned to Japan. As a result of inventory of specimens which were first sub-
mitted, it was evident that much material was being withheld. However, it required only
slight encouragement to obtain an additional collection of specimens which was consid-
erably greater than that first submitted.

Below are tabulated lists of the number of cases for the various diseases as well as
the number of cases which have adequate material for study. There were 850 recorded
cases, with adequate material for 401 cases and no material for 317 cases. This was ex-
plained by Dr. Okamoto who suspected that not more than 500 cases were taken from
Harbin by Dr. Ishikawa.

Human Cases

Disease Adequate Material Total
Anthrax 31 36
Botulism 0 2
Brucellosis

Carbon Monoxide 0

Cholera 50 135
Dysentary 12 21
Glanders 20 22
Meningococcus 1 5
Mustard Gas 16 16
Plague 42 180
Plague Epidemic 64 66
Poisoning 0 2
Salmonella 11 14
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Songo 52 101

Small Pox 2 4
Streptococcus 1 3
Suicide 11 30
Tetanus 14 32
Tick Encephalitis 1 2
Tsutsugamushi 0

Tuberculosis 41 82
Typhoid 22 63
Typhus 9 26
Vaccination 2 9

C. Specific protocols were obtained from individual investigators. Their descriptions
of experiments are detained in separate reports. These protocols readily account for the
tabulated pathological material and indicate the extent of experimentation with infectious

diseases in human and plant species.

5. Evidence gathered in this investigation has greatly supplemented and amplified previous
aspects of this field. It represents data which have been obtained by Japanese scientists
at the expenditure of many millions of dollars and years of work. Information has accrued
with respect to human susceptibility to those diseases as indicated by specific infectious
doses of bacteria. Such information could not be obtained in our own laboratories because
of scruples attached to human experimentation. These data were secured with a total
outlay of ¥250,000 to date, a mere pittance by comparison with the actual cost of the

studies.

Furthermore, the pathological material which has been collected constitutes the only
material evidence of the nature of these experiments. It is hoped that individuals who
voluntarily contributed this information will be spared embarrassment because of it and that
every effort will be taken to prevent this information from falling into other hands.

EDWIN V. HILL, M. D.
Incls: Tab A-AJ Chief, Basic Sciences
Tab A w/d Camp Detrick, Md.
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AEROSOLS
INTERVIEW WITH : November 20, 1947

Dr. Takahashi

Dr. Takahashi was interviewed on the subject of aerosols on November 20 for the
purpose of supplementing the information available in the Masuda report.

The octagonal shaped chamber used for human experimentation had a capacity of 28
cubic meters. For the generation of the aerosol, an insect type sprayer similar to the flit
gun was used. In some cases, the atomizer is located within the chamber, but operated
manually from the outside, whereas in other cases it is located outside of the chamber
and the aerosol produced is conducted to the chamber through a rubber hose. The rate
of atomization was approximately 1 cc of bacterial suspension per second. For human ex-
periments two concentrations of bacterial suspensions were used —1 mgm per cc and 100
mgm per cc. The chamber was vented to the outside so that the pressure within the
chamber was constant during the experiment. Individuals were placed inside the chamber
and then the bacterial aerosol was introduced in the manner as stated above. No attempt
was made to permit the concentration of bacteria in the air in the chamber to reach
equilibrium before animals were exposed. The exposure period was always within the
time interval required for the concentration of organisms in the chamber to go from zero
concentration to equilibrium concentration. The time of exposure varied and was usually
from 10 seconds and up.

The concentration of aerosol was determined by exposing agar plates on the floor of
the chamber about the subject during the period of the test. The plates were incubated
and colony counts were made. According to Dr. Takahashi, these accounted for only one-
half to one-third of the calculated number of organisms. It was realized that only the large
particles which settled out of the air were picked up by these plates and that the smaller
particles which still remained ambient escaped detection.

The only particle size determination on aerosols which were made consisted of expo-
sing a cardboard card 1-1/2 meters in front of the aerosol generator. Dyes were used as
tracers and the stained particles on the card were then measured. Size of the particles
ranged from 2 millimeter to 10 mu. Some attempts were made to plot ercent of distri-
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bution curves. Dr. Takahashi stated that in his opinion, particles of 10 mu or less would
penetrate the lung,

The most recent sampling method which had been developed just before the end of
the War consisted of taking a vaccine bottle 500 cc in capacity containing 20 cc of bouillon
and breaking the vacuum so that a 500 cc sample of aerosol was drawn into the bottle.
It was then agitated, progressive dilutions were made and plate counts were conducted.
The accuracy of this method of sampling aerosols was not determined.

It was realized that methods of stabilizing bacterial aerosols needed to be developed.
Agar, gelatine, saline, bouillon, and egg white were tested for their stabilizing effect. It
was realized that some of these materials increased the viscosity of the suspension and the
particle size of the resultant aerosol—but, this was relatively of little importance. No

effect of adjuvant for increasing the stability of organisms in the aerosol form was
developed.

The infective dose for various organisms mentioned in the Masuda report assumed no
loss of viability incident to spraying or settling and 100% retention of the inhaled material.
The following experiments were conducted in the exposure chamber :

Plague —4 experiments with 4 —5 subjects each;
Anthrax —10 experiments with 4 —5 subjects each, only 2 subjects developed
the disease;
Typhus —1 experiment with 2 persons;
Small pox —1 experiment with 1 —2 persons;
Glanders —5 —6 experiments;
Tuberculosis —1 —2 experiments;
Dysentary —2 —3 experiments;
Brucellosis —2 —3 experiments with 1 —2 subjects each;
Gas gangrene —2 —3 experiments with 1 —2 subjects each;
Cholera —2 —3 experiments with 1 —2 persons each;
Songo —2 —3 experiments with 1 —2 persons each;
ANTHRAX
INTERVIEW WITH : November 24, 1947

Dr. Kiyoshi OTA

Experiments were conducted in Mukden, beginning in the laboratory of the Manchurian
Railway more than 10 years ago. Strains were selected from cattle and soil contaminated
areas. Most virulent strains were isolated and virulence was increased by passage in guin-
ea pigs, mice and rats. Rough colonies were most virulent.
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Culture Medium Peptone 0.5%
Agar 2.0—3.0%
NaCl 1.0%
Orizanin B 1.0%
Amino Acids
Soybean Extracts 1.0% or
Meat extract (Liebig) 1.0% or
Silk worm cocoon extract 1.0%

Experiments in M :

Dose Injection No. Infected No. Deaths
Mgm Site
1 Ear 0/3
1 Ear 0/3
1 Skin painting 0/3
0.1 Skin s.c. 3/3
0.2 Skin s. c. 3/3
0.5 Skin s.c. 3/3
1.0 Skin s. c. 3/3
5.0 Skin s. c. 3/3 1/3
50.0 Oral 1/10 1/10
100.0 Oral 2/10 2/10
200.0 Oral 30/30 30/30 ‘Intestinal Phlegmon’
1.0—25.0 Inhalation 0/4 0/4
50 Inhalation 1/1 1/1  ‘Intestinal Phlegmon’

Laboratory Accidental Infections —10 cases, all died.

Bomb tests —10 M and other animals —4 experiments

BOTULISM
INTERVIEW WITH : November 22, 1947
Dr. Shiro ISHII

Experiments in M were conducted with 5 subjects who were fed a 2-day old culture.

Two of the subjects died.

BRUCELLOSIS
INTERVIEW WITH : November 22, 1947
Dr. Shiro ISHII

Experiments in M were carried out by the subcutaneous injection of more than 20
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subjects. Does not remember the result of such experiments except that undulant fever
followed injection and persisted for many months.

BRUCELLOSIS

INTERVIEW WITH : November 17, 1947

Dr. Kiyoshi HAYAKAWA

Interview with Dr. Hayakawa who was in charge of media preparation at Harbin from
1937—1940. The work on Brucellosis was begun there in 1939 and Dr. Hayakawa’
association with this phase terminated after 6 months at which time he left Japan to work
in Dr. Thomas Francis’ department at the University of Michigan.

Strain —B. melitensis was derived from a sheep in Manchuria where the disease is
endemic in cattle and other live stock, as well as in people. B. abortus is also found there.

B. melitensis was propogated by guinea pig passage and cultured in Francis’ medium.

Experiments :

M.

A subject was injected s.c. with 0. 01 mgm of B. melitensis. After an incubation period
of between 2—3 weeks, undulant fever appeared. With the fever, blood cultures became
positive. The subject was followed for 6 months and had fever episodes throughout that
period. The outcome and subsequent course of this case was unknown to Dr. Hayakawa
because he left the unit at that time. Continuation of the study was the reponsibility of
Dr. Yujiro Yamanouchi and possibly Dr. Kozo Okamoto.

Rabbit—
Agglutinins appeared in blood after s.c. injection of B. melitensis vaccine containing
0.5% phenol.

From 1942 to the end of the war, Dr. Hayakawa served in Singapore where he was
concerned with classification of salmonella organisms, particularly paratyphoid, and certain
studies differentiating scrub typhus from tsutsugamushi fever. The results of these studies
are in press, to be printed in English. He also furnished an English translation of the
Japanese Army Manual for preparation of vaccines.
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