APPENDIX AA

Report on the Qccurrence of Respiratory
Anthrax and Haemorrhagic Anthrax Meningitis
following the Intrusion of U.S. Military Planes

over Northeast China
(ISCC/5)
INTRODUCTION

Following the invasions by American airplanes which disseminated
insects and other objects (houseflies, anthomyiid flies, wolf spiders, ptinid
beetles and feathers) carrying anthrax bacilli, there occurred suddenly
and successively in some invaded areas of Northeast China a hitherto
rare disease—anthrax infection through the respiratory route. The
following report concerns the dissemination of insects and other objects
carrying anthrax bacilli by American airplanes, the sudden and succes-
sive occurrence of anthrax infection through the respiratory route in
Northeast China, and finally, discussion and conclusion.

CHAPTER 1

Insects and Other Objects Carrying Anthrax Bacilli Dropped by
American Airplanes

(A) Feathers

(1) At 11 a.m. March 11, 1952 when more than four hundred
inhabitants of Pei-ching Village, Chang Shan (i.e. the 5th) Distriet of
Antung Hsien were holding a meeting, village chief Wu Ching-ming and
a farmer Chiang Wen-ch’ang first saw three American planes flying from
northwest to southeast. Soon afterwards they observed a greyish object
dropped from one of the planes, slowly falling toward southeast. Men
and women of the whole village were immediately mobilized to search
for that object. A large amount of feathers was found at the Lan-shih-
shan region, south east of the village. Two days prior to this, the villagers
had been engaged in catching insects in the same region for two days
without seeing any feathers. The feathers collected were examined by
bacteriologists Hsin Chiin, Ching Kuan-hua and Chao Cheng-lin and were
found to carry anthrax bacilli (Document AA-1).
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(2) At 12:52 March 12, 1952, eight American planes invadeq
K’uan-tien Hsien. One of the planes dropped a cylindrical obiect—;
bacteria bomb. The remnants of this bacteria bomb were found by 4
school boy, Li Ssu-chien of K'uan-tien Middle School in the afternoon of
March 21 in the maize field of Lou-ho-t’ao outside the east gate of K'uan-
tien city. Feathers were found in the vicinity of the bomb fragments.
(Please refer to App. V.) Bacteriological examinations of the feathers
carried out by bacteriologists, Hsieh Shao-wen (Samuel Zia) and Chang
Nai-chu, revealed anthrax bacilli.

(B) Anthomyiid flies and wolf spiders

Anthomyiid flies and wolf spiders were also found in the vicinity of
the remnants of the bacteria bomb in the maize field at Lou-ho-t’ao, out-
side the east gate of K'uan-tien City. Specimens of the flies and spiders
were collected by entomologists, Prof. Liu Ch’ung-lo and Dr. Ma
Shih-chiin, and were identified by Dr. Chen Sicien H., Director of
the Laboratory of Entomology, Academia Sinica, Assistant Professor
Lu Pao-ling, Peking College of Agriculture, and Professor Wang Feng-chen
of Tientsin Army Medical College.

The flies and spiders were examined by Dr. Hsin Chiin, bacteriologist,
and were found to carry anthrax bacilli. (It may be also mentioned that
anthrax bacilli were also isolated by bacteriologists Hsieh Shao-wen and
Chang Nai-chu from anthomyiid flies and wolf spiders disseminated at
Tsingtao by American planes.)

(C) Houseflies

At 10 p.m. March 14, 1952 ‘American airplanes invaded Ssuping area.
In the afternoon of March 17 Wang You-ts’ai, an inhabitant of San-ho
~Village, First District, Ssuping City noted large numbers of flies at
San-tao-lin-tze outside the village. He called together Ch’iu Jung-sheng
and Chao Sheng-tien to burn up as many of the flies as they could with
hemp stalk. They reported the incident to their group leader Ts’ao Mei-
chiu, who mobilized 6 more members to search out and exterminate a great
many more. The chief Chao of the Hsiao-hung-tsui-tze police station
happened to pass by the spot at that moment and witnessed the above
facts. Next day (March 18) at 3 p.m. Liu Chi-an and Hsii Chung-lin,
sanitary inspectors of the city, went to the spot. They searched and found
large numbers of flies which were duly destroyed by some 40-50 persons
mobilized by the D1str1ct Government.

The flies were ldentlﬁed by the entomologists Prof. Ch’in Yao-ting
and Dr. Feng Lan-pin to be houseflies Musca vicina. From such flies
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anthrax bacilli were isolated by the Epidemic Prevention Station of
gsuping city. This was confirmed by bacteriologists Hsin Chiin and Cheng
Keng. (Documents AA-2 & AA-3) ‘

(D) Ptinid beetles

In the evening of March 20, 1952, Lu Li-tsun, an inhabitant of Pei-
chiso-ch’ang Village, Liu-erh-pu District of Liaoyang Hsien heard the
noise of airplanes flying over the village. His sister-in-law also heard the
noise; she went out of the house to look for, but could not see any
plane. According to the Air Observer Corps, two American planes .
invaded Liaoyang area at 6 p.m. of that day and again at 6:30 p.m. on
March 27. At the time when Lu Li-tsun heard the noise of airplanes,
Jen Wan-ku, a militiaman of Pei-chiao-ch’ang Village was on his way to
the 4th group of inhabitants on patrol duty. He saw about 160 meters
away on the southeast a red object of the size of a thermos bottle dropping
from the air above the houses of Chang Chia-feng, Wang Wen-ch’ang and
Huang Yii-ch’eng. The object exploded when it was about 8-4 meters
above the roof of the houses producing a feeble noise and an offensive
smell. At the same time Wang Yung-ch’ang, an inhabitant of Ah-lao-ch’iao
also saw the red object from a distance of about 700 meters away on the
southwest. Wang Hua-ming, a member of Wang Wen-ch’ang’s family saw,
through the window, the red object falling in front of their gate when
he was sitting on his kang (brick bed). He rushed out of his room but
the red object had already disappeared. He went back to his room
again and lighted the lamp and saw numerous insects on the outer surface
of the window pane. On careful inspection numerous insects were found
on the ground and on the outer side of the walls of the above mentioned
three houses. Action was then taken to catch and burn these insects. Similar
insects were found on other houses in the village. Next day the District
Government received reports on the discovery of similar insects in neigh-
boring villages and towns. Up to March 28th, these insects were found in
36 villages and towns including the town of Liu-erh-pu. An-shan city which
is not far from Liu-erh-pu was also found to have such insects. The area
in which these insects were found covered 30 kilometers from east to
west and 20 kilometers from north to south. According to the District
Government, such “red object” as described above was also seen to have
fallen in various places and similar insects were found also in the fields.
The weather then was still very cold. The earth froze at night, melting
only in the day time. The insects were identified by entomologists Liu
Ch'ung-lo and Lu Pao-lin, as Ptinus fur. Bacteriological examination by
Drs. Hsieh Shao-wen (Samuel Zia) and Chang Nai-chu, proved that these
insects carried anthrax bacilli. (Documents AA-4 & AA-5).
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(E) Entomological Identification

(1) Housefly (Musca vicina Macquart)

The fly, specimen No. 130383, discovered in San Ho Village of Ssuping
on March 17, 1952, has been identified as housefly, Musca vicina Macquart,
by entomologists Ch’in Yao-ting, Professor of National Medical College,
Shenyang, and Feng Lan-pin, Lecturer of the same College.

This species of housefly belongs to Family Muscidae, Order Dipterq,
The characteristics of this species are: Four black longitudinal bands
on the mesonotum. In the male, width of front about one-fourth to one-
third that of the compound eye, the abdomen light orange in color with g
central black stripe dorsally. In the female, width of front slightly narrower
than the compound eye, and abdominal tergite orange in color, with
grayish yellow tomentum. The identification is based on Li and Feng (3),
Tokunaga (1) and a series of publications by Patton (11, 12).

This species of housefly is widely distributed. Outside of Asia, it ig
the commonest species in Hawaii (2). It has been recorded in
China (4, 13). Its habits resemble those of the common housefly (Musca
domestica, Linn.), breeding in such media as horse dung and excreta,
garbage and decayed organic materials. There may be many generations
a year, varying with the climate of the locality. The adult flies invade
houses. (see Document AA-2)

(2) Ptinid beetle (Ptinus fur Linn.) :

The beetle, specimen No. 362-1 (2007), discovered in Pei-chiao-ch’ang
Village of Liaoyang on March 20, 1952, has been identified as ptinid
beetle, Ptinus fur Linn., by Prof. Liu Ch’ung-lo of the Department of
Entomology of Peking College of Agriculture, and by Assistant Pro-
fessor Lu Pao-lin of the same institution. This species of beetle belongs
to Family Ptinidae, Order Coleoptera. Its characteristics are: A pair
of moderately yellowish brown subtomentose cushions on the pronotum.
Punctures on elytra arranged parallelly in serial rows, also fine brownish
setae on the surface. A white hairy marking near the base and apex of
each elytron (see Document AA-4).

The identification is based on Reitter (20) and Hinton (18).

Ptinid beetle has a wide distribution. According to Hsin (15) and
Kuan (16), it has been recorded in China.

(3) Anthomyiid fly and wolf spider
Details are given in the Report on the Calcareous Bacteriological
Bomb Dropped by U.S. Military Plane at K’uan-tien. (App. V).
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(F) Bacteriological Examinations

(1) Methods : :
The methods for the isolation of anthrax bacilli are briefly glven here.
Details are obtainable in the Documents at the end of this Appendix.

1. For isolation of bacteria from insects: The insect is first washed
in sterile normal saline and cultures are then made of the washing fluid.
The insect is then ground up in a sterile mortar with sterile saline.- The
suspension of the ground insect is cultured and inoculated into white
mice. The media used are plain agar plate, blood agar plate, S.S. agar
plate and cooked meat broth. _

- 2. For examination of feathers: The feather is washed in sterile

normal saline. This saline is then centrifuged at 3000 revolutions per
minute for 20 minutes. The sediment is used for culture and animal
inoculation as mentioned above.

3. For the examination of human post-mortern material: The
material is divided into 2 parts, 1 part is used for direct culture and the
other part for animal inoculation. . .

When organisms- are first isolated from any material, further steps
are taken for identification. Bacillus anthracis is preliminarily diagnosed
if the morphology and staining quality of the organisms, appearance of
colonies, manner of growth in the broth, the presence or absence of motil-
ity and pathogenicity for white mice are identical with those of that
organism. Further steps include the test on other laboratory animals for
pathogenicity, biochemical characteristics and immunological studies.
When all the findings are identical with those of the anthrax bacillus, the
isolated organism is finally identified as Bacillus anthracis.

(2) Diagnostic Criteria
1. Prehmmary 1dent1ﬁcat10n

a) The colonies are greyish and non-hemolytm slightly elevated with
curled-hair appearance at the periphery; their surfaces are rough.

b) Morphology. Gram-positive large bacilli with square ends, non-
motile an dlined up in long chains. There are centrally placed spores.

¢) Growth in broth, flocculated sediment. No turbidity. No pellicle.

d) Pathogenic to white mice and from the viscera of the dead mice
Gram positive, encapsulated large bacilli with square ends are found.

2. Cbnﬁrmatory tests:

a) Pathogenic for guinea plgs, encapsulated, large Gram positive
bacﬂll with square ends are found in the viscera of the dead animal.
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TABLE 1. RESULTS OF BACTERIOLOGICAL EXAMINATION

Serial No. 355 [48004B | 48003 | 17006 | 362-1 | 13083
Fea- | Wolf |Antho-  Fea- | Ptinid | House
. Name thers |Spiders| myiid | thers |beetles| fjes
g flies
E Districts K’uan | K'uan | K'uan | Antung| Liao- Ssuping|
i Tien | Tien | Tien | Pei- yang
@ : ching
village
Date received April | March| March| March| April { ‘March
14 24 24 15 14 30
2 Colonies on agar plate Grayish white in color, not transparent,
— "3 . Edge uneven and curled hair like.
sz Morphology Gram positive large bacilli with square
49 ends and in chain form, spore formation
) 5] at centre.
E Growth in meat broth Flocculent precipitation
© Motility — — — — — —-
Milk Coagulation Test + -+ + + + +
H.S — — — - - -—
Indol — — - —_ - -
S Goat’s red blood cells — —_— — — — -
- £7 | Rabbit'sted blood cells |  — —_ —_ — _ —_
= i 2 | Guinea pig’s red blood _ — _ _ _ _
5 cells i
&
a—: Lactose _— - —_ —_ -— -
= Glucose + + + + + +
g Maltose + <+ + + + +
% Mannitol _— —_ — —_— —_ -
-5 Sucrose + + + + -+ +
Inositol —_ -_ —_ —_ — -_
Xylose - — ~— —_ —_ -
Arabinose —_ — —_ —_ —_ —
Dulcitol — _— —_ — —_ -
Salicin —_ — — — —_ —_
' ‘{\Vaill;‘cee Death of animal Died | Died | Died | Died | Died | Died
g Death of animal Died | Died | Died | Died | Died | Died
'*3 Ceelatinous change at site + + + + + +
'g @ of injection .
§ ‘B, | Enlargement of spleen - + + + + + +
~ 1 & | Congestion and enlarge- + + + + + +
g g ment: of liver
g 6] Congestion of lungs +. + + + 1 +
Cultures of heart blood + + + + + +
Smear from internal organs -+ 3 + + + +
Precipitation Test + + + + + +
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TABLE II. RESULTS OF BACTERIOLOGICAL EXAMINATIONS
Case No. I II IIla IV
Name Chii Wang |Wei-Liu- Tien
Chan-yun| Tze-pin shih  [Cheng-ho
District Manching | Shenyang; An-shan | An-tung
] Occupations Railway | Pedicab House Farmer
a . worker driver wife
o Date of onset of disease March 19 |March 20 | April 11| April 16
o Date of death March 22 [March 25 | April 14| April 18
§' Pathological diagnosis Anthrax | Anthrax | Anthrax | Anthrax
3 of respira-| of respira-| of respira-| of respira-|
< tory tory sys- | tory sys-| tory sys-
system | tem and | tem and | tem and
Anthrax | Anthrax | Anthrax
Meningitis| Meningitisl Meningitisw
Colonies on agar plate Grayish white colonies. Not trans-
5 : parent. Edge uneven and curled hair
o 7} like,
53 holo Gram positive large bacilli with square
% § Morphology ends and in chain form. Spore forma-
U & tion at center
§ Growth in meat broth Flocculent precipitation
Motility Non motile
Milk Coagulation test +
H.S — — — -
Indol ) —_ - - —_
" &m | Goat’s red blood cells —_ —_ — -
£ § % | Rabbit's Ted blood cells - - - -
f:’, M | Guinea pig’s red blood cells —_ — — —
[o] 3
& Lactose — — — 3 —
= Glucose -+ + + +
3 Maltose + + 4+ +
E, Mannitol — — —_ —
] Sucrose + + + +
A Inositol — — — —
Xylose —_ - - -
Arabinose —_ —_— -— -
Dulcitol -_ — - -
Salicin —_ -— — -
- ﬁ;ne Death of animal Died Died Died Died
g ce -
i Death of animal Died Died Died Died
31 B Gelatinous change at site of + + + +
g B injection
= o Enlargement of spleen C+ + + +
T | £ | Congestion and enlargement + + + +
§ =} of liver '
g o Congestion of lung o+ + + +
Culture of heart blood + + + +
Smear from internal organs -+ + + =+
Precipitation Test + + + +
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b) There is fermentation of glucose, sucrose and maltose Acid ig
produced without gas. Milk is coagulated.

c) No hemolysis on the red blood cells of goat, rabbit and guinea pig.

d) The liver or spleen of animals died from anthrax is ground up
with saline and then boiled and used for precipitation with the filtrate ag
an antigen, a precipitation test (Ascoli test) is made with antl-amhrax
diagnostic serum. The result is pos1t1ve

(8) Results of Examination

Thé characteristics of strains of organisms isolated are given in
Tables I and II. ’

' CHAPTER I

Sudden and SuccessiVe Occurrence of Anthrax
Infection through the Respiratory Route

Case 1.

Chii Chan-yun, male, 55 years old a railway foreman at the Man Ching
Station and railwaymen L1 Tso-hsiang and Liu Chung-ko on March 16,
1952 took part in catching and killing flies at a place one and one half kilo-
meters to the north of the Man Ching Station. (In the night of March
14 American alrplanes mvaded Ssuping area including Man Chmg Sta-
tion.)

On March 19, Chii Chan-yun became ill with fever, headache and
aching in the limbs. On March 21 he was admitted to the Railway Hos-
pital when he also developed cough, nausea, vomiting and 'insomnia,
mental confusion and rigidity of neck.

Examination of sputum revealed the presence of Gram positive
encapsulated large bacilli, White blood cell count 28,000. Death occurred
at 2:45 pm. March 22, 1952.

Autopsy was done by Dr. Sung Teh-yu of the Epidemic Prevention
Station -of Ssuping. There were congestion, oedema and small hemor-
rhages in both lungs. Increased consistency was felt in the upper lobe of
both lungs. Hilum lymph glands were enlarged. Bilateral pleural ef-
fusion and pericardial effusion were present. Ulcerative hemorrhagic
spots were seen on the mucosa of small intestine. The tip of the appendix
showed hemorrhagic inflammatory process. The mesenteric lymph glands
were however not enlarged. Bacteriological examination was done in the
Epidemic Prevention Station of Liao-hsi Province. Anthrax bacilli were
isolated from the lung, liver and spleen. The organisms were re-examined
by bacteriologists Hsin Chun and Cheng Keng and the original diagnosis
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of Bacillus Anthracis was confirmed. The pathological diagnosis of
respiratory anthrax was confirmed by pathologists Professors Wu Tsai-
tung and Li Pei-lin.

'(The clinical symptoms indicate that the meninges were involved
put the skull was not opened for examination at autopsy because of the
refusal of the family.) (Document AA-7 and Document AA-10)

Case 2.

Wang Tze-pin, male of 47 years was a tricycle-rickshaw driver in
Shenyang. He became ill on March 20 with general malaise. Next day
he was confined to bed. On April 22 aching in legs, general weakness,
upper abdominal discomfort, nausea and headache were felt. He was
slightly better in the morning of April 23 but got worse by the afternoon.
Until 6 a.m. April 24 he was still conscious and could move about. How-
ever since then he sank progressively into coma with restlessness. Neck
was rigid. Kernig’s sign was positive. Death occurred at 9 a.m. April
25. Autopsy was done by Prof. Chu Feng-ch’un and assistant Wang Hung-
lieh of the National Medical College with the diagnoses of hemorrhagic
anthrax meningitis, anthrax bronchopneumonia of right lower lobe, peri-
bronchitis, interlobular cellulitis, suppurative hemorrhagic anthrax
lymphadenitis of hilum glands, pulmonary oedema, pleural effusion, peri-
cardial effusion and multiple punctate necrosis and ulceration of intestinal
mucosa due to anthrax infection. (No enlargement of mesenteric lymph
glands.) The pathological diagnosis was confirmed by Professors Wu
Tsai-tung and Li Pei-lin. Anthrax bacilli were isolated from the brain
tissue, heart blood and spleen by bacteriologists Chu Chi-ming and Liu
Shih-ming and confirmed by bacteriologists Hsin Chun and Cheng Keng.
(Document AA-9 and Document AA-10) :

Case 3a.

'Wei Liu-shih, female of 32 years, was an inhabitant of Anshan City.
She was repeatedly engaged in catching and Kkilling insects (Ptinus fur)
dropped by American airplanes. In the evening of April 11 she felt gen-
eral malaise. Next day headache, chilliness and fever were noticed. Con-
dition became worse on April 13 and she was confined to bed. Cough,
chest pain, shortness of breath and vomiting developed. On April 14
mentality became confused with delirium, restlessness and ﬁyspnea. She
had attacks of convulsion. The neck was markedly rigid. Kernig’s sign
was positive. - Dry and moist rales were heard all over the lungs.. Death
occurred at 11:50 p.m. April 14. Post mortem examination was done by
Drs. Chiang Ying-kai and Kuo Cheng-teh, assistants in the department of
Pathology of the National Medical College. The pathological diagnoses
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were: Hemorrhagic anthrax meningitis, necrotic anthrax pneumonia ¢f
left lower lobe, hemorrhagic anthrax lymphadenitis of the hilum, oedema of
lungs, bilateral pleural effusion, pericardial effusion and acute splenje
tumor. The pathological diagnoses were confirmed by Professors Wy
‘Tsai-tung and Li Pei-lin. Anthrax bacilli were isolated from the braiy
‘tissue by bacteriologists, Chu Chi-ming and Liu Shih-ming and confirmeg
by bacteriologists Hsin Chun and Cheng Keng (Document AA-8 and
Document AA-10)

Case 3b

‘Wang Shu-chih, female of 23 years, was a primary school teacher
at Liu-erh-pu of Liao-yang Hsien. She was healthy in the past, and
was very actively engaged in catching and killing insects dropped by
‘American airplanes. On April 6 she felt dryness of throat with hoarse-
ness of voice. Some headache and general joint aching was also felt. She
was however working as usual until 9 a.m. April 8, when she went to toilet
and collapsed there. When picked up by her colleagues from the toilet
she was unconscious. Cyanosis was noted and the light reflex of pupils
was lost. Death occurred at 10:30 a.m. on the same day. Autopsy was
‘done by Drs. Chao Wen-tou and Wang Hung-lieh of the National Medical
College. There were diffuse subarachnoid hemorrhages in the brain and
'spinal cord. Lungs showed congestion and oedema with bronchopneu-
monia in the right upper lobe. Cerebral arteries and endocardium
were normal. On microscopic examination of sections, Gram-
positive bacilli with square ends morphologically identical with anthrax
bacilli in the bronchopneumonic lesions, hepatic sinuses, capillaries of
the brain, and large vessels of the meninges were seen. Culture was however
‘not done because the autopsy was made at Liu-erh-pu where facilities for
bacteriological examination were not available. The pathological ma-
terial was examined by pathologists Wu Tsai-tung and Li Pei-lin and the
diagnoses of acute hemorrhagic anthrax meningitis, anthrax broncho-

pneumonia of right upper lobe and pulmonary oedema were made.
(Document AA-10) : -

Case 4

Tien Cheng-ho, male, 44 years old, was a farmer of Eastern Shuang
Shan Village, Chang Shan district of Antung Hsien. The village is 134
kilometers away from Pei Ching Village to the northeast. On April 14,
farmer Tien and his son discovered the feathers disseminated by American
airplanes and took part in their collection and disposal. He fell ill on April
16 with sudden onset of chills, fever, generalized joint pain and mild
‘headache. Condition became worse the next day. He vomited twice. After
daybreak on April 18 he became unconscious with both hands tightly
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clenched as in spasm. Temperature was 88.7°C. Death occurred at noon
of the same day. ‘

Autopsy was done by Dr. Sung Wei-yi, superintendant of the Liaotung
Provincial Hospital. Diffuse hemorrhages were found in the leptomen-
inges. Internal organs showed marked post-mortem changes. Right lung
weighed 850 gms. and left lung 700 gms. The cut surface was purple-
plack in color with hemorrhages. The hilum glands were as big as the
thumb. Direct smears made from the brain, lungs, spleen and kidneys
ghowed numerous Gram positive bacilli with squéare ends. From cultures
and animal inoculations of heart blood, brain, lung, spleen and
kidney anthrax bacilli were isolated. The diagnosis of hemorrhagic
‘anthrax meningitis was confirmed by pathologists Professors Wu Tsai-
tung and Li Pei-lin. The primary infection was in the lung. The or-
ganism, isolated from the heart blood, was confirmed by bacteriologists
Drs. Hsin Chun and Cheng Keng to be Bacillus Anthracis' (Document
AA-6 and Document AA-10).

CHAPTER III

Discussion

(A) Entomological Consideration

I Housefly:

In North China, under normal conditions, this species of house
fly passes winter mainly as pupae, and the adults appear compara-
tively late in the year. Meng and Winfield (4, 5, 7, 9, 10) have stu-
died this species of flies. According to their report (6), this fly
appears in Tsinan, Shantung, in May. They have collected all the
flies in a single house throughout a year. Although upon analysis
of the 1831 flies collected, this species was found to be 91.77% of the
total population, yet not a single specimen of this fly appeared in the
period from January to April.

The regional temperature in Northeast China is lower than that
in Tsinan. At Ssuping, the average temperature in March, 1952 was
1.4° C below zero. The appearance of this species of housefly in
Ssuping should be later than in Tsinan. However, large numbers
of these flies were discovered in the ﬁeld at Ssuping on March 17th,
1952, This is definitely abnormal.

II. Ptinid beetle:

This species of beetle is a pest of stored products. According
to the reports of Hsin (15), Li (14), Patton (19) and Cotton (17),
. under natural conditions, the beetle frequents warehouses, granaries,
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flour mills and other factories and storage houses for animal apq
plant products. It damages stored grains, flours, furs, leathers, ete,
It is also a well-known museum pest, destroying especially dried spe.
cimens of animals and plants.

This species has one to three generations a year, varying with
the temperature. In China, it usually passes the winter as larva,
but occasionally a few adults may also survive the cold. It takes
three and a half months to complete a generation. The adults are
active in the night and retire into hiding during daytime; they also
have the habit of feigning death.

When the circumstances under which ptinid beetles were dis-
covered at Liaoyang are compared with their behavior under natural
conditions, the following four points are noteworthy:

1. TUnder natural conditions, ptinid beetles should be found
at places such as warehouses, especially those for storing grains,
flours, furs and leathers, or any other place for storing such ma-
" terials. However, at Liaoyang and the other localities these beetles
were found not around store-houses, but outside ordinary houses.
They were found not only on the ground and walls outside the houses,
but also in the fields. This is definitely not a natural phenomenon.

2. All the publications mentioned above have pointed out that
ptinid beetles are nocturnal. However, at Liaoyang, these beetles
were discovered in daytime at places where they do not normally

- appear. This is at variance with the normal habits of these beetles.

3. On May 26th, 1952, Ma Shih-chun, Assistant Research
Member of the Laboratory of Entomology, Academia Sinica, and Lu
Pao-ling, assistant Professor of the Peking College of Agriculture
went to Pei Chiao Chang Village. The purpose of their visit was to
investigate from entomological point of view whether at the time of
the discovery of these beetles was there any possibility of appearance
in large numbers of ptinid beetles under natural conditions at that
place. They found that neither was there any storehouse for grains,
furs, leathers, or other substances, nor was there stored in the houses
of the people any furs, leathers, or large amounts of grains or other
materials on which ptinid beetles might develop. They have come
to the conclusion that it is impossible for large numbers of ptinid
beetles to appear at that place under natural conditions.

4. After a'large number of ptinid beetles Thad been discovered
in Pei Chiao Chang Village of Liaoyang on Mareh 20, 1952, Feng
Lan-pin, Lecturer of National Medical College and Assistant Li Shao-
hua investigated further whether in the neighboring areas of Liao-
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(B)

yang were ptinid beetles appearing naturally. They searched in the
vicinity of Shenyang and Liaoyang such places as granaries where
these beetles might appear, but they were unable to find any. This
shows that this species of beetle had not appeared at that time under
natural conditions. Thus it is concluded that the appearance of large
numbers of ptinid beetles at Liaoyang is unusual and moreover, that
these beetles could not have migrated or transferred from the neigh-
boring areas.

It is very evident from the four points mentioned above that at
that time no ptinid beetles had appeared at places where they could
naturally occur, while on the contrary they suddenly occurred in
abundance at places such as Pei-chiao-chang Village of Liaoyaﬁg
where natural conditions did not permit their appearance. There-
fore, from the entomological point of view, the occurrence of ptinid
beetles at Liaoyang and Anshan is entirely unusual.

Finally, it is observed that the unusual occurrence of the house
flies and ptinid beetles, as mentioned above, was preceded by the
intrusion of U.S. military planes into those places.

Bacteriological Consideration.

As mentioned in the literature. (21, 28) different strains of
anthrax bacilli may show differences in certain biochemical reactions.
This is amply confirmed by personal observations of Prof. Cheng
Keng in this country, especially in the speed of sucrose and salicin
fermentations. But the biological and biochemical features of the
10 strains of anthrax bacilli isolated from feathers, insects and human
autopsy material are entirely identical. This speaks for the common
origin of all the organisms isolated from Ptinus fur, housefly, fea-
thers and the clinical cases of anthrax infection.

In 1894 Heim (25) reported the finding of pathogenic anthrax
spores on the body surface and in the excreta of Ptinus.
Cao (22) experimented with the ova of housefly (Musca domestica).
The surface of the ova was sterilized. They were then hatched in
the flesh of an animal died of anthrax. Anthrax bacilli could be
found in the larvae, and, in the adults, for at least 9 days
after hatching. As far back as 1869 Raimbert had experi-
mental proof that the fly could carry anthrax bacilli (27). Nuttall
(26) mentioned Bollinger as having caught flies from a cow died of
anthrax and isolated anthrax bacillus from the digestive tract of the
flies. These flies were inoculated into 2 rabbits which later died of
anthrax. In 1912 Graham—Smith (24) reported the feeding of
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larvae of housefly with foods carrying anthrax bacilli. The organism
could be isolated from most of the adult flies.

The above works indicate that the Péinus fur and housefly could

~ be used to carry anthrax bacilli.

©)

Some control observations have been made in our laboratory
(See Appendices E and F). In June 1952, 3106 flies of various kinds
were collected from Shen-yang including Fannia scalaris, Muscing
stabulans, Lucilia sericata, Sarcophagae sp., Calliphora sp. ete. From
such a large number of flies no anthrax bacilli were isolated. At the
same time 13 specimens of feathers from Shen-yang and 3 specimens
from Kuantien were examined. No anthrax bacilli were found in
these local specimens of feathers. No control studies have been made
for Ptinus fur since it was impossible to find a local specimen. The
control observations would further indicate that the isolation of
anthrax bacilli from insects, (Ptinus fur from Liaoyang, housefly
from Ssuping, anthomyiid fly from Kuantien) wolf spiders (from
Kuantien) and feathers (from Kuantien and Pei-ching Village of
Antung) is not merely an accident.

That B. anthracis could be used as a bacteriological weapon is
well known. Rosebury and Kabat (28) put it on the top of the list
of organisms for air-borne infection because: “The anthrax bacillus
is one of the most thoroughly studied bacteria. Its properties make
it an obvious possibility as an agent in warfare.” “B. anthracis is

 surpassed by few micro-organisms in infectivity for animals, and

by none in host range.” Zelle et al (29-32) in Camp Detrick carried
out extensive studies on B. anthracis as a bacteriological weapon.
They reported on the selection of strains, nutrition studies and the:
use of chemiecals to enhance the invasiveness of the organism. Some
variants were obtained especially suitable for infection through the
respiratory route. The virulence of the organism could be artificially
increased for the purpose of bacterial warfare.

From the facts mentioned above it is not difﬁcult‘ to unravel the
plot of American government of disseminating B. anthracis in order
to wage bacteriological warfare in Northeast China.

Pathological Consideration

In the 5 cases of anthrax infection the etiological diagnosis was
established either by culture or by the demonstration of the organisms
in pathological sections. Clinically there were manifestations of
respiratory infection in every case. Case 1 had congestion and oedema
of both lungs with increase of consistency in upper lobes, enlarge-
ment of hilum glands and bilateral pleural effusion etc., lesions en-
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tirely similar to those of case 2 and case 3a. Case 3b had anthrax
bacillus bronchopneumonia though the bronchial lymph glands were
not enlarged. In case 4 the lungs were evidently increased in weight
and the bronchial lymph glands were enlarged. All 5 cases had lesions
in the respiratory system. There was no cutaneous lesions in any
one of these. Although hemorrhagic ulcers were found in intestines
in case 1 and case 2 but the mesenteric glands were not enlarged so
the intestinal lesions could not be primary in nature. They were
probably produced after the swallowing of bacteria in the sputum
or secondary to septicaemia (34) shortly before death. - So we con-
clude that all the 5 cases were anthrax infection through the respira-
tory route (86). 4 of the 5 cases had proven lesions of hemorrhagic
anthrax meningitis. The extensive diffuse subarachnoid hemorrhage
and the lack of striking cellular reaction were characteristic of
anthrax meningitis (33—40). In case 1 the brain was not examined
at post-mortem but clinically the patient also had headache, vomiting,
coma and nuchal rigidity, pointing to the presence of meningitis. The
isolation of anthrax bacilli from heart blood, liver, spleen, lung, brain
and other internal organs proves the presence of septicaemia. The
death was evidently due to a combination of hemorrhagic meningitis
and septicaemia.

Anthrax is primarily a disease of herbivorous animals. The
susceptibility of man to B. anthracis is comparatively low. So an-
thrax infection is rare in human beings (33, 87, 39, 41). The mode
of infection in the human disease is principally contact with diseased
or dead animals or their hides and excreta harboring anthrax bacilli.
The usual form of anthrax in man is cutaneous infection. Infection
through the respiratory route is extremely rare (35). Under na-
tural conditions respiratory infection of anthrax is also related to
animal hides and wool, so it is called wool sorters disease. In the 5
cases mentioned in this report no history of contact with such things
could be elicited. ‘

Anthrax meningitis is a very rare disease. Lin and Chen (38)
saw 2 cases from 1987 to 1946. They searched the world’s literature
from 1927 to 1940 and came across only 11 papers, mostly of single
case reports. Most of the cases in the literature started as cutaneous
infection and the meninges were secondarily infected. Since 1940 such
reports became even scantier in the literature. In 1947 Shanahan
et al (42) reported 1 case, a rug worker who had anthrax meningitis
following a malignant pustule of the upper lip.

In China post-mortem and clinical statistics from medical col-
leges and their teaching hospitals likewise indicate the rarity of
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(1)

anthrax meningitis. The Shanghai Medical College had 1178
autopsies from 1928 to 1952. The China Union Medical College per-
formed 3942 autopsies from 1916 to 1952. In the National Medica}
College at Shenyang 1093 post-mortem examinations were done from
1940 to 1952. Not a single case of anthrax meningitis was found
among the total member of 6213 autopsies in the above mentioned
three institutions. Professor Wu Tsai-tung saw only 1 case of an-
thrax meningitis in 21 years of his career as a pathologist and the
patient he saw had definite contact with hides before the onset of the
disease. Therefore there is no doubt that this disease is very
rare in this country and abroad.

In Man Ching, Shenyang, Liaoyang, Anshan and Eastern
Shuang-shan Village, Chang-shan district of Antung Hsien
anthrax of skin was rare in the past. Anthrax infection through
the respiratory route and anthrax meningitis had never been ob-
served. In the teaching hospitals of National Medical College, Shen-
vang from 1949 to June 1952 only 1 case of skin anthrax was seen
among 1,400,000 out-patients. It means that anthrax is very rare in
Shen-yang area. In the Liu-erh-pu district including the town of Liu-
erh-pu and 35 villages, with a total population of 61,372 persons in
14,029 families no case of anthrax has ever been discovered in the
past 10 years. In Anshan City, from Jan. 1950 to March 1951,
among the 760,212 patients of all the public and private hospitals and
clinies, not a single case of anthrax was observed.

Anthrax was rare not only in man but also in animals. In Shen-
yvang only 6 cases of animal anthrax were recorded in the past 5 years
but has not been seen in the past 8 years. According to the records
of the Veterinary Hospital and the personal records of the veterinar-
lans at Liu-erh-pu anthrax has not occurred among 4646
domestic animals under their care in the whole district in the past 10
years. A similar result was obtained on investigation into the animal
diseases in Anshan. In the recent years, there was also no anthrax
among domestic animals in Man Ching station and Eastern Shuang
Shan village. This is not just an accidental occurrence, it is the
result of widespread use of prophylactic vaccinations.

Conclusion

Anthrax was a rare disease in man and animals in Man-Ching, Liao-
vang, Anshan, Shen-yang and Antung Hsien in the past. But from
March 19 to April 16, 1952, within a short period of less than one
month, cases of anthrax infection through the respiratory route oc-
curred in succession. This is an extremely unusual phenomenon.
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(2) B. anthracis was isolated from insects and other objects disseminated
by American airplanes. The same organism was obtained from brain
and other internal organs of persons dead from anthrax infection.
The biological and biochemiecal properties of B. anthracis from insects
and pathological materials were entirely identical.

(3) All the 5 cases of human anthrax infection had manifestations and
lesions of the respiratory system indicating that the infection was
introduced through the respiratory route and produced fatal results
through septicaemia and hemorrhagic meningitis.

(4) Summing up the facts mentioned above, we conclude that the human
anthrax infection was prodiced by the bacteriological warfare of the
American government.
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DOCUMENT AA-1

REPORT ON BACTERIOLOGICAL EXAMINATION
OF FEATHERS

Specimen No.: 17006.

Source of specimen: sent from Peiching Village, Antung City.
Date received: March 15th, 1952.

Kind of specimen: Feathers.

ISATEE o S

Procedures: The feather was put in a mortar, washed and ground-
with sterile physiologic saline. The washing fluid was injected
intraperitoneally into 2 mice, each receiving 0.5 ml., and was cultured
on plain agar plate and blood agar plate for bacterial isolation. Smears
were also made for microscopic examination.

(1) Under microscope, no bacteria were seen on the smears.

(2) The cultures made from the above-mentioned washing fluid
on agar plate and blood agar plate resulted in growth of grayish white,
irregularly edged and rough-surfaced colonies. Stained smears reveal-
ed large-sized bacilli with square ends, lined up in chains. There were
centrally placed spores in the bacteria. Gram positive. No motility.
Pure cultures were made from this kind of colony.

(8) 0.5 ml. of the above-mentioned washing fluid was inocul-
ated into the peritoneal cavity of two mice. One of the mice died after
24 hours and the other died 36 hours afterwards. The spleen smear was
stained and examined under microscope. There were found encapsu-
lated large Gram positive bacilli with square ends. Cultures yielded
the same kind of bacteria.

(4) Examination of the pure cultures.

. Morphology:

(1) = Cultured on plain agar plate and meat broth, the bacteria are
large bacilli with 'square ends, lined up in chains, with centrally placed
spores. No motility. Gram positive.

(2) Direct smears made from heart blood. liver and spleen of the
dead mice and guinea pigs inoculated with this bacteria showed Gram
positive encapsulated large bacilli.
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II. Cultural characteristics:

(1) Plain broth: Growth with flocculent sediments, broth not
turbid.

(2) Plain agar plate: Grayish white colcred opaque colonies wity
irregular edges and rough surfaces. Under hand lens the periphery of the
colony was curly-hair in appearance.

(8) Gelatin: = Stab culture grew like an inverted fir tree. Very
slow liquefaction of the gelatin.»

(4) Blood agar: No hemolysis.
(5) Milk: Coagulated.

III. Biochemical characteristics: It fermented glucose, maltose and
sucrose without gas formation, but did not ferment lactose, mannito],
. duleitol, inositol, xylose, arabinose and salicin. Hydrogen sulfme negative,
Indol reaction negative.

IV. Hemolysis test: 2% suspensions of red blood cells in normal
saline were prepared respectively with blood from rabbit, guinea pig and
goat. Bacteria suspension (1 loopful in 1 ml.) was mixed with the red cell
suspension and kept in an incubator for 2 hours and control test was done
with B. subtilis. The results are shown in the following table:

Bacterial suspension
Suspension of bacteria B. subtilis (control)
- isolated ’
2% R.B.C. suspension
Rgfbbit No hemolysis Hemolysis
Guinea pig No hemolysis Hemolysis
Goat ' No hemolysis Hemolysis

V. Pathogenicity test:

(1) Mouse: Died in one day after subcutaneous injection of ¥
loopful of the bacteria, and in three days after injection of 1/100 loopful.
Smears of liver, spleen and heart blood showed the presence of encapsulat-
ed Gram positive large bacilli with square ends.

(2) Guinea pig: Died in two days after subcutaneous injection of
1/4 loopful of the bacteria. - Autopsy findings: gelatinous exudate at the
‘site of injection. Spenic enlargement. Smears of liver, spleen and heart
blood showed the presence of Gram positive encapsulated large bacilli with
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square ends. General and biochemical characteristics of the bacilli isolat-
ed from these organs were identical with those isolated directly from the

feathers.

VI. Immunological characteristics:

Ascoli test. The liver and spleen of mice and guinea pigs died after
inoculation were ground separately, and their respective suspensions
were made. These suspensions were immediately boiled for 30 minutes
in water bath and filtered through filter paper. Precipitation reactions
were carried out with these filtrates and diagnostic anti-anthrax serum.
Control matreals included the liver and spleen of healthy mice and guinea
pigs and also normal rabbit serum. The results are as follows:

Antigen Boiled filtrates of
‘Boiled Antigen visceral organs of
. ha&hy»mnmam Saline
: Guinea : 5 Guinea
Serum \ Mice pigs Mice ‘ nigs
Diagnostic i
anti-anthrax (+) +) (=) (= (—)
serum . )
Normal rabbit . L .y .
serum ‘ (=) ) ) (=) )

Conclusion: Bacillus anthracis isolated from the specimen of feathers.

Examined by:
Ching Kuan-hua, M. B.
Assistant Prof. of Bactemology, National Medical College, Shen-
yang.
Chao Cheng-lin, M. B.
Assistant Prof. of Micrology, Harbin Medical College.

Reexamined and Reported by:
Hsin Chiin, M. D.
Chief Technical Expert of Northeast Epidemic Preventlon In-
stitute.
Date of Report: April 25, 1952.
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DOCUMENT AA-2

REPORT ON ENTOMOLOGICAL IDENTIFICATION
OF HOUSEFLIES

Serial No. of specimen: o ‘ . . Date received:
13,033 Original No. of specimen: March 22, 1952

Circumstances of discovery:

At 10 p.m., March 14, 1952, American military planes invaded the area
of Ssuping municipality. On March 17, inhabitants of San Ho Village, Ssu-
ping municipality found large quantities of flies at San Tao Lin Tze, outside
the village.

Results of identification:
Scientific name: Musca vicinea Macquart (Diptera, Muscidae)
Common name: Housefly.

Comments: Houseflies ‘usually inhabit the vicinity of houses and animal
enclosures. In the Northeast they do not appear outdoors
until May. Their sudden discovery in the cold weather of
March in open fields must be attributed to the activities of
American aircraft.

Remarks:

Identified by:
Ch’in Yao-ting, Professor of Biology, National Medical College, Shenyang.

Feng Lan-pin, M.B,, Lecturer, Department of Meditine, National Medical
College, Shenyang.
Date: March 24, 1952 .
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DOCUMENT AA-3

REPORT ON BACTERI_OLOGICAL' EXAMINATION
OF HOUSEFLIES

Date of receiving specimen: March 18, 1952, at 5 p.m.
Kinds of specimen: Houseflies. '
Qource of specimen: Ssu-ping City.

Procedure and Results:

20 flies, crushed with a pair of sterile forceps were used for the
following bacteriological tests.

1. Direct smear: Large Gram-positive spore-bearing bacilli with
square ends were seen.

2. Culture on agar plate: After incubation for 18 hours, there
was a growth of grayish white colonies with rough surfaces and irre-
gular edges. When examined with a hand-lens, the edge was in the
form of curled hair appearance. These colonies were taken for further
examinations as follows:

A. Direct smear examination showed Gram positive bacilli with
square ends and arranged in long chains. Hanging drop examination
showed no motility. :

B. Culture in meat broth: After incubation for 18 hours,
there was flocculent sedimentation at the bottom of the tubes. The
supernatant liquid was clear. Microscopic examination of the direct
smear revealed also Gram positive bacilli in long chains. Hanging drop
examination showed no motility.

C. Culture in peptone water revealed the same ﬁndmgs as in
broth. No indol formation.

D. Intraperitoneal inoculation with the suspension of the
pure culture into 3 white mice and 3 guinea pigs 0.2 ml. of the bacteria
suspension was used for each mouse and 0.5 mi. for each guinea pig. They
died one after another from 26 to 42 hours. On autopsy, smears made
from the spleen revealed the same kind of large Gram-positive bacilli.

E. Cultures of the heart blood of these dead animals yielded
pure growth of the same bacteria.

Prellml_rlary,, Diagnosis: Baczllus cmtftmms 1solated from the houseﬁxes.

Examined by Chang Yii-chia -
Ssu-ping Health Station
Date of report: March 23, 1952,
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REPORT ON BACTERIOLOGICAL IDENTIFICATION

1. No. of specimen: 13033 o T i

2. Source of specimen: A strain of bacteria isolated from the house-

- flies at Ssu-ping, sent by Anti-epidemic Station of Ssu-ping.

3. Date Received: March 30, 1952,

4. Procedures: The following examinations were done after receiy-
ing the specimen:

I. Morphology:

Gram-positive large bacilli with square ends and central spore
formation. Lined in the form of a chain: Hanging drop examination
revealed no motility of the organism.

II. Cultural Characteristics:
1) DPlain agar plate: The colonies appeared rough and opaque
with uneven edges and curled-hair appearance. ' '
2) Meat broth: Growth with flocculent precipitation. The
supernatant fluid clear. No pellicle formation.
3) Blood agar plate: The appearance of colonies was the
same as on the plain agar plate. No hemolysis.
_ 4) Gelatin media: Stab culture showed inverted {ir tree-like
growth in 24 hours, while liquefaction took place gradually several days
later. .
‘ 5) Milk media: Coagulated

III. Biochemical Characteristics: A pure culture of this strain was
used for the following biochemical examinations. The results were:

Indol reaction (—) Mannitol (—)
Lactose (—) Xylose . (—)
Glucose (+) ~ Inositol (—)
Maltose (+) Arabinose (—)
Sucrose (+) Salicin - (—)

Dulcitol (—) ~ Hydrogen sulfide (—)

IV. Hemolytic Reaction:

Three 2% saline suspensions were made respectively with the
red blood cells of goat, guinea pig and rabbit. Each of these suspen-
sions was then mixed with the bacterial suspension (1 loopful/ml).
They were incubated for 2 hours and examined for hemolysis. Control
examinations were made with Bacillus subtilis. The results were as
follows: h '
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w suspension .
Present specimen B. subtilis
29, R.B.C. suspensM_

Rabbit no hemolysis hemolysis
Guinea pig no hemolysis hemolysis
Goat no hemoi:;rsis - hemolysis

V. Pathogenicity Tests: A saline suspension was made with the
present specimen. of bacteria (2 loopful/ml.) Into each of the two
white mice, 0.2 c.c. of the suspension was injected intraperitoneally,
and into each of the two guinea pigs, 0.5 c.c. were injected sub-
cutaneously. Mice died in 30 hours and guinea pigs died in 3 days.
Autopsy on these dead animals revealed enlargement of both liver and
spleen. From smears of the heart blood, spleen and liver, Gram positive
square ended large bacilli with capsule formation were observed. On cul-
ture, same kind of organism was obtained.

VI. Serological examinations: A piece of liver and spleen of the
dead guinea-pig was each ground separately and diluted with saline.
After boiling for 80 minutes, Ascoli precipitation test was carried out
with the filtrate, The filtrates of the liver and spleen of ‘a healthy
guinea-pig were used as controls.

’ . . Boiled organs of
Antigen Boiled antigefns healthy fnimals .
Saline

Sera Liver™ Spleen Liver Spleen

Anti-anthrax diagnostic
serum for Ascoli test + + — —_ —

Normal rabbit serum —_ _— — ! —_ -

Conclusion: Bacillus anthracis confirmed.
Exa,mine&‘ by -Hsin 'Chéin "M.D.
" Chao Lin'M.B:¢
' Reported by Hsin Chin M.D.,
Chief Technical Expert of Northeast
Epidemic Prevention Institute.
Date of report: April 15, 1952,

- 537' -



DOCUMENT AA-4

REPORT ON ENTOMOLOGICAL IDENTIFICATION
OF PTINUS FUR

Serial No. of specimen: Original No. of specimen: Date received:
Chien-362-1 Fang-023 April 6th, 1952

Circumstances of discovery:

Discovered on March 20, 1952, at Llaoyang Prior to the dlscovery, the
inhabitants of the place had seen a reddish object dropped from the air. Large
numbers of insects of this specles were discovered immediately afterwards
outside houses on the walls and in the fields.

Results of identification:
Scientific name:  Ptinus fur Linn. (Coleptera, Ptinidag)
Common name: Ptnnd beetle
Comment: Ptinid beetle is a pest of warehouses. Under natural conditions,
i they are ‘found mostly in storehouses, granaries, flour mills, or
other places for manufacturing or storing animal or plant pro-
ducts. In the present instance, large numbers were suddenly dis~
covered outside houses on the walls, in the fields. This is evident-
ly unusual

Remarks

Identified by: ' )
Liu Chung-lo, B.A.,, Ph.D, Director of the Entomological Research
Institute,: Peking College of Agriculture.
Lu Pao- lm, M.S,, Assistant Professor of Department of Entomology,
Peking College of Agriculture.
Date: April 30, 1952
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DOCUMENT AA-5 -

REPORT ON BACTERIOLOGICAL EXAMINATION
. OF PTINUS FUR
Serial No.: 362-1
Date received: April 14, 1952.
Kind of specimen: 6 ptinid beetles (Piinus fur)
Source of speci_xizen: Liaoyang B

Method of examination: Six ptinid beetles were washed in 5 cc sterile
physiological saline. The washing fluid was inoculated on plain agar
plate, blood agar plate, S.S. agar plate and cooked meat broth. The beet-
les were then ground in a sterile mortar with 5 cc of a mixture of serum
and meat broth and the suspension was plated on different media as
before.

Results of examination: These plates were incubated for 24 hours.
On the plain and blood agar plates, 2 kinds of colonies were observed.
One was rough surfaced, elevated and grayish white in colour with an
irregular edge. The diameter of each colony was 2-3 mm. Smears made
from these colonies revealed Gram positive bacilli, with square ends,
and lined up in chains.

" The other kind of colonies was round in shape, also elevated and
greyish white in colour, but the surface was smooth and the edge regular.
Smears revealed Gram negative short bacilli On the S.S. agar plate,
there was growth of colorless and transparent colonies. In the cooked
meat broth there was a turbid growth with production of gas. Smears
revealed both Gram positive and negative -bacilli.

I. Gram positive bacilli

From the blood agar plate the bacteria were transferred to serum
broth. Observation made 6 hours later revealed no motility. The
bacteria were then again inoculated into the following sugar tubes and
special media. The results were as follows:

1. Bouillon tube—growth with flocculent sediments.
2. Milk—coagulated.
3. Methylene blue reduction test—negative.

4. Sugar fermentation reactions: Fermentation took place in the
tubes containing glucose, maltose and sucrose with production of acid
but no gas. There was no fermentation in the tubes containing lactose,
mannitol, duleitol, inositol, xylose, arabinose and salicin.
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5. No production of indol or H-S.
6. Hemolytic test—no hemolysis.
7. Animal inoculations:

A 24 hours’ pure culture on agar slant was washed with 5 cc of
sterile physiological saline and 0.5 cc of the suspension was injected
subcutaneously into a guinea-pig. The animal died in 24 hours,
Autopsy revealed the spleen enlarged to about 8 times of its normal size,
At the site of injection there was gelatinous exudate. The smears
made from the heart blood and local exudate both showed Gram posi-
tive encapsulated bacilli. Culture of the heart blood revealed the same
kind of organisms.

Meanwhile the bacterial suspension was diluted to 1: 10 and 1:100,
and 0.3 c.c. of each preparation was injected into 3 white mice. They
all died within 20-80 hours. On autopsy, the spleen was found enlarged
1o 4 times of its normal size. On the surface of liver and spleen, there
were hemorrhagic spots. Direct smears made from the peritoneal fluid,
liver, spleen and the heart blood revealed Gram positive encapsulated
bacilli with square ends and cultures revealed the same kind of bacilli
as before.

A 24 hours’ pure culture on an agar slant was again washed with
3 cc of physiological normal saline and 0.5 cc of the suspension was
injected subcutaneously into a sheep. The animal died in 44 hours.
Direct smears made from the heart blood, meninges, lungs- and spleen
all showed Gram-positive bacilli with capsule formation. From the
bacterial cultures the same kind of organisms was obtained.

8. Ascoli’s Test: Positive

II. Gram negative bacilli

(1) Blood agar plate: very sméli, grayish, elevated colonies of pin-
head size. No hemolysis. Edge regular and surface smooth. China
blue plate: Transparent, pinkish, well grown.

(2) Semisolid agar: showing motility.

(8) Indol (—), Citrate (4), Liquid b‘ése, turbid, Reduection of
nitrate (4 ), Methyl red (—), No liquefaction of gelatin, V. P. test (—).

4 Infraperi_toneal injection (0.5 cc) into a 'White mouse—no death
in 3 days.

. (5) Fermeritation Reactions:
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Glucose, maltcse-Production of acid but no gas. Lactose, sucrose,
mannitol, xylose, arabinose, dulcitol, salicin and inositol-no fermenta-
tion. o o

Conclusion: .

1. Bacillus anthracis isolated from Ptinus fur.

2. Gram-negative bacilli, not belonging to the “intestinal group.”

Examined by
Wang Chin-tung
Reported by
Hsieh Shaoc-wen (Samuel Zia), M.D.
Professor of Bacteriology
Chang Nai-chu, M.D.
Assistant Professor of Bacteriology
China Union Medical College.

Date of Report: April 23, 1952.
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DOCUMENT AA-6

REPORT ON BACTERIOLOGICAL EXAMINATION OF

o o

AUTOPSY MATERIAL FROM TIEN CHENG-HO

No. of specimen: 168
Source of specimen: Antung
Date received: April 19, 1952.

Kinds of specimen: Heart blood, spleen, lung, kidney and brain
of Tien Cheng-ho.

Procedure: After receiving the specimens, smear examination,
isolation culture and animal inoculation were immediately carried out,
The following results were obtained.

(1) Microscopic examination of the stained smear: From the
brain, spleen, lung and kidney, large Gram-positive bacilli with
square ends were found.

(2) Isolation culture:

(a) The heart blood, spleen, lung, brain and kidney were
streaked separately on plain agar slants. After 24 hours incuba-
tion at 37°C, large grayish white colonies with uneven edges and
rough surfaces were seen. Microscopic examination of stained
smears made from these colonies revealed Gram-positive and spore-
bearing large bacilli. The morphology of the bacteria in the
colonies from various cultures was identical.

(b) The heart blood, spleen, lung, kidney and brain tissue
were inoculated into meat broths for enrichment. Microscopic
examination of the stained smear on the next day revealed large
Gram-positive bacilli. Isolation of culture was made on plain agar
plates and morphologically identical bacilli were obtained from
various enrichment media.

(¢) The brain tissue was made into a 109, emulsion with
normal saline and 0.2 ml. of this emulsion was injected subcu-
taneously into a white mouse. The mouse died 12 hours later.

- At autopsy, hemorrhagic spots were seen on the heart, liver -
and spleen. Microscopic examination of the stained smears made
from these organs revealed encapsulated large bacilli, The same

kind of bacilli was obtained from the agar slant used for isolation
culture.
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(8) Ascoli precipitation test:

A piece each of liver and spleen of the dead white mouse was
minced separately with 5 ml. of sterile normal saline. Each of the
suspension was boiled for 30 minutes and the supernatant clear
fluids were used for Ascoli precipitation test against anthrax diag-
nostic serum. The results were positive,

(4) Pathogenicity to guinea-pigs. The bacteria isolated from the
brain tissue was made into a suspension (a slant of culture was
mixed with 10 ml. of saline) and 0.5 ml. of this suspension was
injected under the abdominal skin of a guinea pig weighing 750
gms. The guinea pig died 95 hours later.

Autopsy findings and bacteriological culture: Gelatinous and
bloody exudate were seen at the site of injection. The heart, liver,
spleen and lung were congested with hemorrhagic spots. Miero-
scopic examination of the stained smears made from the above
mentioned organs revealed Gram-positive encapsulated large bacilli
with square ends.

Isolation cultures made with various organs on the agar plates
grew large colonies with curled hair-like "edge. Microscopic
examination of the stained smears revealed Gram positive large
bacilli.

. Conclusion: From the heart blood, brain, spleen, lung and kidney,
Bacillus anthracis was isolated.

Examined by Sun Ching-ch‘ang, Laboratory of Antung Health
Bureau.

Date reported: April 25, 1952.

REPORT ON
BACTERIOLOGICAL IDENTIFICATION

. No. of Specimen: 88040

. Source of Specimen: A strain of bacteria isolated from the heart
blood of Tien Cheng-ho, sent by Laboratory of Municipal Health
Bureau of Antung City.

. Date Received: May 17, 1952.
. Procedure: The following examinations were done after recelvmg
the specimen:
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I. Morphology:

Gram-positive large bacilli with square ends and central spore
formation, lined in the form of a long chain. Hanging drop examing.
tion revealed no motility of the organism._ ;

II. Cultural Properties:

1. Plain agar plate: The colonies appeared rough and
. opague with edge uneven and curled hair-like.

2. Meat broth: Growth with flocculent precipitation. The
supernatant fluid clear. No pellicle formation.

3. Blood agar plate: The appearance of colonies was same
as those on the plain agar media. No hemolysis.

4. Gelatin: Stab culture after 24 hours incubation pro-

duced inverted fir tree-like growth which liquefied gradually several
days later.

5. Milk: Coagulated.

ITI. Biochemical Properties: A pure culture of‘ this strain was
used for the following biochemical examinations: '

Indol reaction (—) Mannitol (=)
Lactose (=) Xylose (—)
Glucose (+) Inositol (—)
Maltose’ (+) Arabinose (—)
Sucrose (+) Salicin (—)
Duleitol (—) Hydrogen sulfide (—)

IV. Hemolytic Reaction:

Three 2% saline suspensions were made respectively with the '
red blood cells of goat, guinea pig and rabbit. Each of these
suspensions was then mixed with a bacterial suspension (1 loop-
ful/ml.), incubated for 2 hours and they were examined for

hemolysis. Control examinations were made with Bacillus subtilis.
The results were as follows:

Bacterial suspension . Control test with
Present specimen B. Subtilis
2% R.B.C. suspension . +
Rabbit ! no hemolysis hemolysis -
Guinea pig no hemolysis - hemolysis
Goat no hemolysis hemolysis
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V.

VI

Pathogenicity Tests: A saline suspension was made with the
present specimen of bacteria (2 loopfuls/ ml.). Into each
of the two white mice, 0.2 ml. of the suspension was injected
intraperitoneally, and into each of the two guinea pigs, 0.5 ml.
was given subcutaneously. ‘Mice died in 18 hours and guinea
pigs died in 48 hours. Autopsy on these dead animals reveal-
ed enlargement of both liver and spleen. From smears of the
heart blood, spleen and liver, Gram positive square ended large
pbacilli with capsule formation were isolated. On culturing,
similar organisms were obtained.

Serological Examinations. A piece each of liver and spleen of the
dead guinea-pig was ground separately and diluted with saline.
After boiling for 30 minutes, Ascoli precipitation test was car-
ried out with the supernatant clear fluids. The liver and
spleen of a healthy animal were used for control.

Serum \ Liver Spleen Liver Spleen

Boiled viscera of Normal

Antigen + Boiled antigen healthy animal saline

Anthrax diagnostic ) + + — — —
precipitation serum

Serum of healthy rabbit — e — —

Conclusion:  Bacillus anthracts Confired.

Examined by Cheng Keng, Sc. D.,
Professor of Bacteriology, Department of Veterinary
Medicine, College of Agriculture, National Nanking Uni-

versity.

Reported by Hsin Chiin, M.D.,
Chief .Technical Expert of Northeast Epidemic
Prevention Institute.

Date Reported: June 2, 1952.
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DOCUMENT AA-7

REPORT ON BACTERIOLOGICAL EXAMINATION of
AUTOPSY MATERIAL FROM CHU CHAN-YUN

1. Specimen No.: T.

2. Source of specimen: Ssu-ping City.

3. Date received: March 23, 1952.

4. Kinds of specimen: Spleen, lung and liver of Chii Chan-yiin, 5
small piece of each.

5. Procedure:

(1) Microscopic examination of the direct smears made from
the liver, spleen and lung revealed large Gram-positive bacilli with
square ends and capsule formation.

(2) Isolation culture:

The liver, spleen and lung were streaked separately on
plain agar plates. After incubation at 37°C for 24 hours, theregrew
large Eolomes with curled hair-like edges. Microscopic. ‘exdmination
of the smears made from these colonies revealed large Gram-positive
bacilli with eentrally placed spores. They showed no motility-inhang-
ing drop. : |

(3) Animal inoculation:

The spleen was made into a 1:10 suspenswn, 0.2 ml of
which was injected into the abdomen of a guinea pig. The guinea
pig. died 24 hours later and on autopsy, its liver and spleen were
enlarged, with congestion and hemorrhage. Large Gram positive
square-ended bacilli were found in these organs under microscope.
were enlarged, with congestion and hemorrhage. Large Gram
positive square-ended bacilli were found in these organs under
microscope.

(4) Ascoli precipitation test.

A piece of the spleen in the human specimen and a piece each
of the liver and spleen of the dead guinea pig were cut with scissors
into fragments in physiologic saline. The suspensions were boiled
for 20 minutes and the supernatant fluids, after filtration, were
tested for precipitation reaction with diagnostic anti-serum for an-
thrax. The results were all positive.

Conclusion: Bacillus anthracis was isolated from the liver, spleen and
lung specimens. ‘
Examined by: Chang Yii-chia, Ssu-ping Health Statlon
Date reported: Mareh 26, 1952.
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REPORT ON BACTERIOLOGICAL IDENTIFICATION
1. No. of Specimen: 13042

9. Source of Specimen: A strain of bacteria isolated from the lungs
of Chii Chan-yiin at Ssu-ping, sent by Health Station of Ssu-ping
City.

3. Date Received: May 8, 1952.

4, Procedure: The following examinations were done after receiv-
ing the specimen:

I. Morphology: )
Gram-positive large bacilli with square ends and central spore
formation, lined in the form of a long chain. Hanging drop
examination revealed no motility of the organism.

II. Cultural Properties:
1. Plain agar plate. The colonies appeared rough and opaque
with edge uneven and curled hair-like.

2. Meat broth: Growth with flocculent precipitation. The
supernatant fluid clear. No pellicle formation.

3. Blood agar plate. The appearance of colonies were same
as those on the plain agar plate. No hemolysis.

4. Gelatin: Stab culture after 24 hours incubation pro-
duced inverted fir tree-like growth which liquefied gradually several
days later.

5. Milk: Coagulated.
III. Biochemical Properties: A pure culture of this strain was
used for the following biochemical examinations:

Indol reaction (—) Mannitol (—)
Lactose (=) Xylose (—)
Glucose (+) Inositol (—)
Maltose (+) Arabinose (—)
Sucrose (+) Salicin (=)
Dulcitol (—) Hydrogen sulfide (—)

IV. Hemolytic Reaction:

Three 2% saline suspensions were made respectively with the
red blood cells from a goat, a guinea pig and a rabbit. Each of
these suspensions was then mixed with a bacterial suspension (1
loopful/ml.). They were incubated for 2 hours and examined for
hemolysis. Control examinations were made with Bacillus subtilis.
The results were as follows:
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29— Bacterial suspension |©  Present specimen cong()l_s,ﬁ%.w 1th
R.B.C. suspeusion o : s
 Rabbit no hemolysis hemolysis
Guinea pig no hemolysis - hemolysis -
Goat no hemolysis hemolysis

V. Pa’chogemclty Tests:

A saline suspension was made with the present specimen of
bacteria (2 loopfuls/1 ml.). Into each of the two white mice,
0.2 'ml. of the suspension was injected intraperitoneally, and into
each of the two guinea pigs, 0.5 ml. were given subcutaneously.
Mice died in 20 hours and guinea pigs died in 48 hours. Autopsy
on these dead animals revealed enlargement of both liver and spleen,
From smears of the heart blood, spleen and liver, Gram positive square
ended large bacilli with capsule formation were observed. On culture,
same kind of organisms was obtained.

VI. Serological Examinations: A piece each of liver and spleen of the
dead guinea-pig was ground separately and diluted with saline.
After boiling for 80 minutes, Ascoli precipitation test was car-
ried out with the supernatant clear fluids. The liver and
spleen of a healthy animal were used for control.

Antigen . . Boiled viscera of Normal
Boiled antigen healthy animal saline
Serum Liver Spleen Liver . Spleen
Anthrax diagnostic + -+ —_— _—
precipitation serum
Serum of healthy rabbit i — — —_ —

Conclusion:

Bacillus anthmczs Conﬁrmed

‘Examined by Cheng Keng, Sc D,
Professor of Bacteriology, Department of Veterinary
Medicine, College of Agrlculture Natlonal
Nanking Un1vers1ty

‘Reported by Hsin Chiin, M.D.,
Chlef Techmcal Expert of Northeast: Epldemlc
’ Preventlon Instltute '

Date of Rej)ort: Ma;y 20, 1952
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DOCUMENT AA-8

REPORT ON BACTERIOLOGICAL EXAMINATION OF
AUTOPSY MATERIAL FROM WEI LIU-SHIH

No. of specimen: 498

Source of specimen: An-shan.

Date received: April 16, 1952.

Kinds of specimen: Brain tissue of Wei Liu-shih.

Procedure: Right after receiving the specimen, isolation culture
and animal inoculation were carried out. When suspicious colonies
were found, they were taken for pure culture examination and

animal inoculation. Result: From the brain tissue, Bacillus
anthracis was isolated.

AN

6. Examination of the Pure Culture: .
(1) Morphology: Gram positive spore-bearing bacilli with
square ends, those from the animal body showed the presence of
capsules and those from the culture media were lined up in long
chains. No motility.

(2) Cultural Properties:

Blood agar plate: Big and rough colomes W1th uneven edges,
non-transparent and non-hemolytic. ’

Plain agar slant: Rapid growth. Rough surface. Semi-
transparent. ' -

Bouillon: Flocculent growth at bottom, supernatant fluid clear.

(8) Biochemical Properties: Milk—coagulated.
Gelatin liquefied with inverted fir tree-like growth.
(4) Pathogenicity in animals: White mouse (18 gms.)—Sub-
cutaneous injection of 0.8 ml. Died in 16 hours.
(5) Immunological Properties: Ascoli precipitation test—positive.
7. Gonclusion: Bacillus anthracis was isolated from patient’s brain’
tissue. - ‘
Exammed by Liu Sh1h-m1ng,

Technical Expert, Dairen
Health Research Institute.

- Reported by Chu Chi-ming, M.B., Ph.D,,
Chief Technical Expert, National Vaccine'
and Serum Institute, Peking.

Date of report: Apr11 27, 1952.
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1)

REPORT ON SUPPLEMENTARY EXAMINATION
OF BACILLUS ANTHRACIS 498

Biochemical properties: It fermented glucose, maltose, sucrose
with production of acid but no gas.

It did not ferment salicin, lactose, ‘mannitol, dulcitol, inositol,
xylose and arabinose. S

H-S — negative
Indol — negative

. Hemolytic test:

No hemolysis of the blood cells of goat,
rabbit and guinea pig. S :

Bacterial suspension
‘% R.B.C. suspeénsion

Control Specimen

Present Specimen (B. Subtilis)

" Goat

no hemolysis

hemolysis

Rabbit no hemolysis hemolysis
Guinea pigs no hemolysis hemolysis

2)

3)

Pathogenicity test on guinea-pig:

A loopful of the pure culture was mixed with 5 ml. of normal
saline. 0.5 ml. of this suspension was injected into each of two
guinea pigs subcutaneously. Both animals died in 4 days.

Autopsy findings: At the site of injection, there was gela-
tinous exudate. The liver and spleen were enlarged. The lungs
were congested. There were Gram positive square-ended and
encapsulated large bacilli in these organs and B. anthracis was isolated
from the heart blood. '

Liver and spleen of dead guinea pigs were used for Ascoli pre-
cipitation test—result positive.

Antigen : o Boiled normal tissue
Bogled antigen control )
Saline
Serum Liver " Spleen i Liver ‘Spleen
Anti-anthrax diagnostic +
serum for Ascoli test + - - -
Normal rabbit serum - — — — —




Conclusion:  Bacillus anthracis confirmed.

Examined by Cheng Keng, Sc.D,,
Professor of Bacteriology, Department of Veterinary
Medmme College of Agriculture,
National Nanking University

Reported by Hsin-Chiin, M.D., :
Chief Technical Expert of Northeast Epidemie
Prevention Institute.

Date of Report: June 1, 1952
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DOCUMENT AA-9

REPORT ON BACTERIOLOGICAL EXAMINATION oF
AUTOPSY MATERIAL FROM WANG TZE-PIN

No. of specimen: 422,

Source of specimen: North District of Shenyang.

Date received: March 25, 1952, :

Kind of specimen: ‘Brain tissue, heart blood and spleen of Wang
Tze-pin. ,

Procedure: Right after receiving the specimen, isolation culture

was carried out. When suspicious colonies were found, they were

taken for pure culture examination and animal inoculation.

Result: From the heart blood, brain tissue and spleen Bacillus anthracis

was isolated. No other organism.

6. Examination of the Pure Culture.

(1) Morphology: Gram positive spore-bearing bacilli with square
ends; those from the animal body have capsules and those from the
culture media form long chains. No motility.

(2) Cultural Properties:

Blood agar plate: Colonies big, rough, non-transparent, not
hemolytic and edge uneven.

Plain agar slant: Growth rapid. Surface not smooth. Semi-
transparent.

Bouillon: Flocculent precipitation at bottom, supernatant
fluid clear.

Ll ol A

o

(3) Biochemical Properties: Milk—coagulated. Gelatin—Iliquefied
with inverted fir tree-like growth.

(4) Pathogenicity to animals: White mouse (18 gms.)—Sub-
cutaneous injection of 0.8 ml. Died in 36 hours.
(5) Immunological properties: Ascoli precipitation test positive.

7. Conclusion: From the heart blood, brain and spleen Bacillus
aenthracis isolated. ’

Examined by Liu Shih-min,
Technical Expert of Dairen Health
Research Institute.
Reported by Chu Chi-ming, M.B., Ph.D.
Chief Technical Expert,
Natipna.l Vaccine and Serum Institute, Peking.

Date of report: April 8, 1952.
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REPORT ON SUPPLEMENTARY EXAMINATION
OF BACILLUS ANTHRACIS 422

Biochemical Properties:
Fermentation tests: It fermented glucose, maltose and sucrose
with production of acid but no gas. ’

It did not ferment salicin, lactose, mannitol, dulcitol, inositol
and arabinose.

H »S—negative
Indol — negative

Heyolytic test: No hemolysis on the” blood cells of goat, rab-
bit and guinea pig:

ey, .
Sug, - ‘ery. ; - B. subtilis
Dey, a1 B. anthracis
8 (control)
2% RBC %
suspension
Goat no hemolysis hemolysis
Rabbit no hemolysis hemolysis
Guinea pig no hemolysis hemolysis

4
2 Pathogenicity test on guinea-pig.

A loopful of the pure culture was mixed with 5 ml. of normal
saline. 0.5 ml. of this suspension was injected into 2 guinea pigs
subcutaneously. Both guinea pigs died in 38 days.

Autopsy findings: At the site of injection, there was gela-
tinous exudate. The liver and spleen enlarged. The lungs con-
gested. There were Gram positive square-ended and encapsulated
bacilli in these organs. B. anthracis was isolated from the heart blood.

Liver and spleen of dead guinea pigs for Ascoli precipitation test:
positive.

. . . Boiled viscera of ‘
Antigen Boiled antigen healthy animal Normal
- - saline
Serum Liver Spleen Liver Spleen .
Anthrax diagnostic pre-
tipitation serum + + - — -
Serum of healthy rabbit — — — — —
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Conclusion: Bacillus anthracis confirmed. -

Examined by Cheng Keng, Ph.D,,
Professor of Bacteriology, Department of Veterinary
Medicine, College of Agriculture,
National Nanking University.

Reported by Hsin Chiin, M.D.,

Chief Technical Expert of Northeast Epidemic
Prevention Institute.

Date of report: June 1, 1952.

— 404 —



DOCUMENT "AA-10

3

AUTOPSY REPORTS ON FIVE FATAL
CASES OF ANTHRAX INFECTION

CASE NO. 1

Name: Chii Chan-yun male age: 55
Residence: Man-ching Station, Ssu-ping City, Liaohsi Province
Occupation: Railway worker (8 yrs.) '

Summary of Clinical History:

Present illness: In the morning of March 19th, 1952, he began to
have fever, headache, and aching of the extremities. On March 21, he had
nausea, vomiting, general malaise, heaviness in the head, pain in the joints
and insomnia. In addition, he had cough and the sputum was found t¢
contain encapsulated large Gram positive bacilli. White blood cell count
28000. After admission, he vomited repeatedly. Later he was dis-
covered to have rigidity of neck and mental cloudiness. He died at 2:45
pm. March 22, 1952,

Date of autopsy: March 23, 1952, 24 hours after death.
Summary of Autopsy Findings:

External examination: Body moderately nourished. Finger nails
cyanotic. Superficial lymph glands not enlarged. Skin, no important
change.

Peritoneal cavity: No abnormal findings.

Pleural cavity: There is accumulation of about 1000 ml. of fluid in
both pleural cavities. Under the left pleura there is ecchymosis.

Pericardial cavity: There is an accumulation of about 100 ml. of fluid.

Heart: No abnormal findings. The heart is in the systolic stage.

Lungs: Show edema and congestion, and there are prominent
hemorrhagic spots in the left lower lobe and apex. In the left apex, an
old bean-sized tuberculous lesion is found. Hemorrhage in the right lower
lung is not marked. The upper lobes of both sides show areas of con-
solidation. Hilar lymph nodes enlarged.

Liver: Normal in size and color. There is a rice-sized hemorrhagiec.
spot on the upper surface and a millet-sized hemorrhagic spot over the’
lower surface.

Spleen: Enlarged. Size 20 x 12 x 5 cm. Bluish gray in color.

Stomach and duodenum: Gastric mucosa shows areas of ecchymosis
and that of the pyloric region shows hemorrhagic spots. On the duodenal
mucosa there are erosions. ' ‘
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Small Intestine: There are 8 ulcerative hemorrhagic areas distribyt.
ed over the mucosa of the jejunum and ileum. The size of the bigger one
is about 1 em. in diameter and the smaller one is about 0.5 em. in diameter,

Appendiz: There is hemorrhagic inflammatory condition at its tip,

Mesenteric lymph glands: Not enlarged.

Pancreas: There is also an area of ecchymosis, about 2 cm. ip
diameter.

Bacteriological examinations: Bacillus anthracis isolated from both
liver and spleen.

Autopsy performed by:

Sung Teh-yii, Director of the Ssu-ping Health Station,
Liu Chan-yuan, Physician of the Ssuping Health
Station.
Comment:

From the clinical records, we may conclude that the patient had a
severe generalized acute infection. Cough, leucocytosis and the finding of
large Gram positive bacilli in the sputum clearly point to anthrax infec.
tion of the respiratory tract. Bilateral pleural effusion, hemorrhagic
spots on the visceral pleura of the lungs, pericardial effusion, consolida-
tion of the upper lobes of both lungs, enlargement of hilar lymph glands
and splenic enlargement establish the diagnosis of pulmonary anthrax.

The isolation of Bacillus anthracis from the liver and spleen speaks
for septicemia. Clinical symptoms such as loss of consciousness and
rigidity of the neck indicate meningitis. The ulcers and hemorrhagic
spot in the mucosa of small intestines are probably produced by bacilii
swallowed with the sputum, but as the mesenteric glands are not en-
larged, it is apparent that the intestinal lesion is not a primary anthrax
infection.

Reported by: Wu Tsai-tung, M. B.
Professor of Pathology, Nanking
University Medical College.
Li Pei-lin, M. B., Ch. B., Ph. D.
Professor of Pathology, National
Medical College, Shenyang.

. CASE NO. 2
Name: Wang Tze-pin male . age: 47
Residence: Shenyang.
Occupation: Tricycle-rickshaw driver.
Summary of Clinical History:

Present illness: At 10:80 p.m. on March 20, 1952 the patient began
to feel general discomfort. On March 21, he rested in bed. " His ap-
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petite remained good and he was still able to move about. OCn March 22,
he experienced soreness of legs, general malaise, discomfort in the upper
abdomen, nausea and headache. In the morning of March 23, he felt
petter. But at 5 p.m. he experienced constricting sensation all over
the whole body and distension over the upper abdomen. He was mentally
clear until 6 a.m. March 24, when he gradually developed mental cloudiness
with aphasia and restlessness. He was then sent to the First Municipal
Hospital at 9 a.m., where he was examined with the following findings:

Temperature 36°C, Pulse imperceptible. Comatose. Pupils dilated
with no reaction to light. Bulbar conjunctivae congested. Lips cyanotic:
Mouth tightly closed. Heart sounds indistinct. Neck rigid. Kernig’s
sign positive. ‘

The patient died at 9:35 a.m. on March 25, 1952.
Autopsy was performed 5 hours after death.

Summary of Autopsy Findings:

The body is that of a stout man. Nutritional status goocd. External
examination of the body, including the skin, reveals no abnormal findings.
The right pleural cavity contains about 1800 ml. of yellow clear fluid and
the left contains about 500 ml. In the pericardial cavity, there is ap-
proximately 100 ml. of light yellow clear fluid. : :

Heart: Weight 340 gm. No important pathological changes.

Lungs: Right lung weighs 490 gms. The visceral pleura is smooth,
except the portion near the mediastinum which shows definite gelatinous
oedema. On palpation of the lung tissue, no consolidation is found. But
on.the cut surfaces, thickening of the peribronchial tissues is seen. The
interlobular tissue of the lower lobe also shows the same thickenings with
edema. The parenchymatous tissue of the lung shows no remarkable
change, except for edema of varying degrees. The bronchus and the
bronchioles show mild degree of congestion but no erosion or ulcer. The
tissues around the bronchus and the lower end of the trachea and the
adjacent lymph glands form a hemorrhagic mass measuring about 5 X 38
X 2.5 em. The surrounding hilar tissue of the lungs is edematous.

Left lung weighs 840 gms. No important pathological change.

Under the microscope, the tissues of the hilum of the right lung and
the lymph glands show marked infiltration with polymorphonuclear
leucocytes and diffuse hemorrhage. In a small bronchus, the following
changes are noted: Desquamation of epithelial cells, edema of bronchial
wall and infiltration with polymorphonuclear leucocytes.. The lung tissue,
besides marked edema, shows no important changes. In the sections
stained with Gram method there are large Gram positive bacilli in the wall
of the small bronchus as mentioned above and in the neighbouring lymph
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glands. In the interlobular tissue of the right lower lung there are markeq
edema and mild infiltration with polymorphonuclear leucocytes and
mononuclear cells. ' ‘

Intestines: In the upper portion of the jejunum there is a hean-
sized hemorrhagic area with an ulceration seen in its center and red dis-
coloration around. On the mucous membrane of the colon, there are also
more than ten isolated pea-sized hemorrhagic spots more numerous in the
ascending colon. Under microscope, the mucous membrane of the intes-
tine shows fibrin and polymorphonuclear leucocytic infiltration with-a
number of Gram positive square-ended bacilli. The Iymph tissue of the
wall of intestine is normal with no polymorphonuclear infiltration. Mesen-
" teric lymph glands normal.

Brain: The dura mater shows no change. The blood vessels on the
surface of the brain congested. There is marked diffuse hemorrhage in
the subarachnoid space. The vessels at the base of the brain show no
seclerotic change. The vessels in the meninges of the spinal cord are con-
" gested. Under the microscope, there are diffuse hemorrhages and poly-
morphonuclear and mononuclear infiltrations in the subarachnoid space.
The small vessels inside the brain are congested and in the perivascular
tissue there are polymorphonuclear and mononuclear infiltrations and many
foci of hemorrhage. The lumen of a blood vessel extending from the
meninges into the brain parenchyma is found to be full of bacilli. In the
wall of that vessel there is polymorphonuclear leucocytic infiltration with
perivascular hemorrhage. In the Gram stained sections many Gram
positive square ended bacilli are found in the subarachnoid space.

The liver, spleen and other organs show no important changes.

Bacteriological culture: Bacillus anthracis was isolated from the
heart blood, brain and spleen.

Diagnosis: Hemorrhagic anthrax memngltls, anthrax bronchitis,
peribronchitis and interlobular cellulitis of the right lower lobe. Purulent
hemorrhagic anthrax lymphadenitis of the hilar lymph glands. Pulmonary
edema with pleural effusion. Pericardial effusion. Multiple necrosis and
ulcerations of the mucous membrane of the 1ntest1ne due to anthrax
bacillus infection.

Autopsy by Drs. Chu Feng-chun and Wang Hung-lieh,
Department of Pathology, National Medical Col-
lege, Shenyang. '

Reexamined and confirmed by'

Wu Tsai-tung M. B.., Professor of Pathology, Nan-
king University Medical College.

Li Pei-lin, M. B,, Ch. B., Ph. D.
Professor of Pathology, Natmnal Medical
" College, Shenyang.
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CASE NO. 3A

Name: Wei Liu shih female age: 82
Residence: Anshan

Summary of Clinical History: .

Present illness: The patient had repeatedly joined the work of
catching and killing insects disseminated by American airplanes before
contracting the present illness. In the evening of April 11, 1952, the
patient felt slight general discomfort. On April 12, she experienced
headache, chilliness and fever, but still carried on her household duties.
On April 13, the symptoms increased in severity so that she became bed-
ridden and had cough, chest pain, dyspnea and vomiting. Then, only with
great difficulty was she able to go to the Second Combined Clinic in the
Tieh-tung District for treatment. After she returned home, the symptoms
became progressively worse. On April 14, she was sent to Anshan Muni-
cipal Tieh-tung Health Station where she was found in a state of mental
confusion, delirium and restlessness, with labored respiration, frequent
convulsions, imperceptible pulse, a pale face, cyanotic lips, tightly closed
mouth and dilated pupils. Light reflexes of the pupils were sluggish. The
neck was very rigid; Kernig’s sign positive. Moist rales in the lungs
were detected on both sides of the chest. She died at 11:50 p.m. on April
14. :

Autopsy performed 21 hours after death.

Summary of Autopsy Findings:

The body is that of a middle-aged woman, normally developed and
moderately well-nourished. External examination shows no abnormal
findings. Each pleural cavity contains about 1000 ml. of slightly turbid
fluid orange in color. The pericardial cavity contains 150 ml. of orange-
colored fluid. ’ :

Heart: Weight 280 gm. No pathological change.

Lungs: On the back of the lower lobe of the left lung, there is a firm
area which measures about 4 X 8 e¢m. in size. The cut surface appears
to be dark red in color, within which there is a fan-shaped area measuring
2X 1.5 em. and appearing grayish yellow in color. The bronchial mucosa
is slightly congested. Microscopic examination reveals necrotizing pneu-
monitis and the presence of Gram-positive bacilli. The hilar lymph nodes
are markedly enlarged to the size of a pigeon’s egg. On section,
hemorrhagic lesions can be seen on the cut surface of these lymph nodes.
Microscopic examinations reveal hemorrhagic lymphadenitis and the pre-
sence of Gram positive square-ended bacilli.

Liver: Congested.

Spleen: Enlarged, weighing 400 gm., It is very soft in consistency.
Post-mortem changes are very prominent.’ : :
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Gastro-intestinal tract: Shows no abnormal findings.

Uterus: Gravid, containing a fetus measuring 15 cm. in length,

Brain and spinal cord: On the surface of the cerebrum in the
subarachnoid space there are diffuse hemorrhages. In some areas the
sulei and gyri can not be distinguished, being completely covered by bloog,
There are also diffuse hemorrhages on the surface of cerebellum and the
base of the brain. Purulent exudate is not found. Diffuse hemorrhages
are also present in the subarachnoid space of the spinal cord. The
meningeal vessels are extremely congested. The blood vessels of the bage
of the brain show no arteriosclerosis or other changes.

Microscopic examinations reveal extremely prominent hemorrhages
.n the subarachnoid space, being filled with large numbers of red blood
cells. There is also infiltration of polymorphonuclear leucocytes and g
small number of large mononuclear cells. In Gram-stained slides it is
found in the above-mentioned hemorrhagic areas numerous large Gram-
positive bacilli, some of which are arranged in the form of bamboo,
morphologically identical with Bacillus anthracis.

Other organs: No significant changes.

Bacterial culture: Bacillus anthracis was isolated from the brain
tissue. )

Diagnosis: Hemorrhagic anthrax meningitis, necrotizing anthrax
pneumonitis of the lower lobe of the left lung, hemorrhagic anthrax
lymphadenitis of the hilum _of the lungs, edema of the lungs, bilateral
pleural effusion, pericardial effusmn and acute splenic tumor.

The autopsy was performed by Drs. Chiang Ying-kai and Kuo Cheng-
teh, Department of Pathology of the National Medical College, Shenyang.

On reexamination of the pathological material we confirm the above
diagnosis.

Reported by:
Wu Tsai-tung, M. B.,
Professor of Pathology, Nanking
University Medical College.

Li Pei-lin, M. B., Ch. B., Ph. D,,
Professor of Pathology, National
Medical College, Shenyang.
CASE NO. 3B

Name: Wang Shu-chih. Female Age: 23
Residence: Liu-erh-pu, Liaoyang County.

‘Occupation: Primary school teacher.

Summary of Clinical History:

The patient was healthy in the past, without any chronic illness.
After the American planes had dropped insects, she participated in the
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work of catching and killing insects. She worked till 10 p.m. every night.
Two days before her death (April 6, 1952) she felt dryness in the throat
with hoarseness of voice. At times she had headache and pain in her
joints. She was still able to carry on her usual work until 9 a.m. on April
8, when she lost her consciousness while she was in the toilet. This was
discovered by her colleagues and she was moved to her own room. Her res-
piration was dyspneic, with white frothy discharge mixed with blood
escaping from her mouth. Light reflex lost. Fingers cyanotic. She died
at 10:35 a.m. on the same day.

Summary of Autopsy Findings:
Time of autopsy: 24 hours after death.

The body is well developed and well nourished. There is no ab-
normal findings on the surface of the body.

Chest cavity: There is no excessive fluid in both pleural cavities.
The anterior surface of the right lung shows fibrous adhesions. The heart
is 290 gms. in weight. The pericardium is smooth and shining. A few
hemorrhagic spots are seen on the surface of the left ventricle. The
endocardium is stained red by hemoglobin. The valves are normal. Both
ventricles slightly dilated. Myocardium is soft.

The anterior surface of the right lung shows fibrous adhesion, while
the rest of pleura shows no changes. The posterior portions of both left
and right lungs show marked congestion but no definite consolidation.

Microscopically, besides the edema in most of the alveoli of the lungs,
there is also polymorphonuclear leucocytic and monocytic infiltration in
some of the alveoli of the right upper lobe. The mucous membrane of the
bronchioles is detached, and in the lumens of the bronchioles there is
cellular exudate. In the Gram stained slides, scattered large Gram positive
bacilli are seen. The two ends of the bacteria appear square. Inside’
some alveoli and vesesls, such large bacilli are also seen, but in areas
without inflammatory changes no such bacilli are seen. C

Liver: Capsule smooth. Cut surface shows prominent cloudy
swelling. A few Gram positive bacilli are also seen under the microscope
in the hepatic sinuses. ‘ '

Spleen: No important changes. .

Gastro-intestinal tract and mesenteric lymph glands: No change.

Other organs: Also no remarkable change. ’

Brain and spinal cord: There is diffuse hemorrhage in the
subarachnoid space of both brain and .spinal cord. On the coronal sec-
tion of the cerebrum, hemorrhages are also seen beneath the ependyma of
the left and the 4th ventricles. The artery of the base of the brain shows
no sclerotic changes. : ' ' -



Microscopically, diffuse hemorrhage can be seen in the subarachngig
space. But the infiltration of the meninges by . polymorphonuclegy
leucocytes is very slight. In Gram stained slides, the small vessels of the
brain and meninges contain Gram-positive bacilli.

No bacteriological culture done.

Diagnosis: Acute hemorrhagic anthrax meningitis. Bronchopney-
monia of the right upper lung. Pulmonary edema.

Autopsy performed by Drs. Chao Wen-tou and Wang Hung-lieh, De-
partment of Pathology, National Medical College, Shenyang.

The autopsy findings point to acute hemorrhagic anthrax meningitis,
bronchopneumonia of right upper lobe and pulmonary oedema. In the
pathological sections large Gram positive bacilli with square ends,
morphologically identical with B. anthracis were found. So the diagnosis
of anthrax infection is beyond any doubt.

‘Reported by: Wu Tsai-tung, M. B.,

Professor of Pathology, Nanking
University Medical College.

Li Pei-lin, M. B., Ch. B., Ph. D,,
Professor of Pathology, National
Medical College, Shenyang.

CASE NO. 4
Name: Tien Cheng-ho. Male. Age: 44,

Residence: First Section of the Eastern Shuang-shan Village, 5th Dis-
trict of Antung County.

Occupation: Farmer.

Clinical History: In the morning of April 16, 1952, after sending
out 8 cartloads of manure into the field, he suddenly experienced chilliness.
He immediately returned home and rested. The symptoms at that time
were generalized joint pain, fever and mild headache. Food intake was
as usual. On April 17, symptoms became worse, he was still able to take
food, but vomited twice. On April 18, after dawn, he became unconscious.
Both hands were tightly clenched as 1n spasm. A local doctor named Lin
Hou was sent for. Body Temp. was 38. 7°C. No definite diagnosis was made.
He died on the same day (April 18) at 12, noon.

Gross Findiﬁgs on Autopsy:

Time of autopsy: Apnl 19, 5:00 p.m. (29 hours after death) at the
home of the deceased.

The body is that of a male Livor mortis over the back promment
No generalized edema. No enlargement of lymph glands. Pupils 0.5
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cm. in diameter. Conj unctivae pale. During the removal of clothes some
tresh red fluid comes out from the nostrils. No fluid in the peritoneal
cqvity. Peritoneum normal.  Stomach markedly dilated. Gastric
mucous membrane smooth. TUnder the serosa of the greater curvature of
the stomach, there scatter a number of hemorrhagic areas about the size
of finger tips. The surface of infestine shows no particular change.
Mesenteric lymph glands not enlarged.

Liver weighs 1200 gms. Surface smooth and grayish purple, showing
postmortem autolysis. Cut surface dark purple with also autolytic
changes. Gall bladder shows no inflammatory changes. Spleen weighs
200 gms. a little bigger than a palm, measuring 7 finger-breadths in length
and 5 finger-breadths in width, dark purplish red in color. Surface smooth,
cut surface was purplish black. The tissue also shows evidence of
autolysis. Each kidney weighs 150 gms. The right, kiduney is 6 finger-
breadths in length and 3 finger-breadths in width. Surface smooth and
dark red. Cut surface dark purple and the tissue also shows post-mortem
autolysis. The left kidney shows similar findings.

In the pleural cavity, there is no inflammatory exudate. The parietal
pleura shows no adhesions. There is 15 ml. of dark red fluid in the
pericordial cavity. Epicardium rich in fat. The heart is in a relaxed
state with a blunt apex. The myocardium also shows postmortem autolysis.
No other changes seen. Valves normal. Weight 250 gms. Lungs dark bluish
gray, and cut surface purplish black showing hemorrhagic changes. The
right lung weighs 850 gms. the left lung 700 gms. The hilar lymph glands
are about the size of a thumb.

Cranial cawvity: Dura mater normal. TUnder the leptomeninges,
there is diffuse hemorrhage. Subarachnoid space filled with blood. Cut
surface of brain showed no hemorrhagic spots. No inflammatory exudate
in the cranial cavity.

In summarizing the above findings, it may be said that the body
shows very marked postmortem changes, hemorrhages in subarachnoid
space, in serosa of stomach and in the lungs and there is enlargement of
the hilum lymph glands of the lungs.

Results of Bacteriological Examination:

(1) Direct smears of the brain tissue, lungs, spleen and kidneys stained
with Gram method reveal numerous Gram positive bamboo-like large
bacilli.

(2) From bacteriological culture and animal inoculation of the heart
blood, brain tissue, lung, liver, spleen and kidney Bacillus anthracis
was isolated.
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Based on the above findings, the diagnosis is that the patient died of
anthrax bacillus septicemia.

Examined by
Sung Wei-yi, Superintendent of Liaotung Municipal Hospital.
Kao Chuan-li, Physician of Antung Municipal Hospital.
Wang Chun-lin, Laboratory Technician of Antung Municipal Hospital,

The organism isolated from this patient was reexamined and con-
firmed as Bacillus anthracis by bacteriologists Hsin Chiin and Cheng
Keng. :

The clinical maniféstations fit in with the diagnosis of anthrax septi-
caemia and meningitis. Post-mortem examination revealed lesions of
hemorrhagic meningitis. The gnding of B. anthracis from direct smear
and culture of internal organs would confirm the diagnosis of septicaemia.
There was increase of weight of both lungs. Cut surface showed conges-
tion, hemorrhages and oedema. Hilum glands were enlarged. The pri-
mary focus was evidently in the lungs and the infection was introduced
through the respiratory route.

Reported by

Wu Tsai-tung, M.B.
Professor of Pathology,
Nanking University Medical College.
- Li Pei-lin, M.B.,, Ch. B., Ph.D.
Professor of Pathology,
National Medical College, Shenyang.
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TABULAR _SUMMARY OF 5 CASES OF ANTHRAX iNFECTION

Case number 1 2 3a 3b , 4
Chii Chan- | Wang Tze- | Wei Liu- | Wang Shu- |Tien Chéng-
Name yun pin shih chih ho
Sex Male Male Female :Female Male
Age ’ 55 47 .32 23 : 44
: Railway Tricycle- House Primary - Farmer
Occupation worker rickshaw wife school
driver teacher
¢ or f | March 19 | March 20 April 11 April 6 April 16
A 1952 1952 1952 1952 1952
AM. Night Night
Date of death ' March 22 March 25 April 14 April 8 April 18
1952 1952 1952 1952 1952
at 2:45 pm.| at 9:35 am. [at 11:50 p.m.[at 10:35 am.| at 12 noon
Time of autopsy 24 hrs. * 5 hrs. 21 hrs 24 hrs. 29 hrs.
after after after after - after
. death death death death death
Fever + + +
8 Headache + + + + +
2| General aching + _ . + +
*g Cough + - + — —
'"é' Nausea and + + + — +
g vomiting
—| Meningeal + + + — +
§ irritation
& Coma + + + + +
Abdominal _— o o] — — —_
pain
Pneumonia or
bronchitis + + + .+ +
Pulmonary
congestion i
and oedema +. + + + +
un
% Enlargement
‘rg hilum glands + + + — +
| Pleural effusion + v o+ - -
| Pericardial : o
- . 1
§° effusion + + + — ! —
’2‘ Hemorrhagic o L
%| meningitis + + + . *
*| Intestinal ulcer -+ + - - —
Enlarged me- | .
-senteric . L . : ol
glands o= — o R
-Skinranthr»ax. IUURR S —_ ] ! e
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DOCUMENT AA-11

Epidemiological Investigation of Five Fatal Cases of Anthrax Infectiy,

Case No. 1 2 | 2 S, 5 Shg
Name Chii Chan- | Wang Tze-pin| Wei Liu-shih | Wang Shu- Tienc\he
yun chih i g
Age 55 47 32 ’ "
Sex Male Male l Female [ Female Male
Residonce | Man-ching | City district | City district | Liu-erh-pu | East Shuaps
Station near- | of Shenyang of Anshan | Town of shan Villagge.
by Ssuping Liaoyang 5th  Disfrief
_J Hsien Antung Hsjey
4 T T e ——y oA e DA
Occupation Railway Tricycle- House wife Primary Farmer
worker rickshaw school
ekl o driver Tt el s . litescher
How infected | During ex- Disease de- | Duringexter- | During ex- | During gis.
5 termination veloped mination of | termination posal of the
of flies drop- | after the ptinid  bee- | of ptinid bee- | feather drop-
ped by dissemination | tles dropped | tles dropped ped by
American by American | by American | by American | American
airplane airplanes of | airplanes airplanes planes
insects and
objects in
the Shenyang
S ST RtT ctal £ Ty
Pathologigal | Anthrax of | Anthrax of | Anthrax of | Anthrax of | Anthrax of
diagnosis resp. system, | resp. system, | resp. system, | resp. system, | respiratory
(brain and anthrax anthrax anthrax system and
meninges not | meningitis meningitis meningitis anthrax
examined). SRR N Bt el meningitis
History of - No No No No No
contact with
furs or lea-
ther e
History of Not Not Not Not Not
using new used used used used used
tooth-brush
or shaving-
brush bl e S g L
History of Only a don- Although he
contact with | key in the was a farm-
diseased far- | district of No farming animal in the neighbourhood | er, no his
ming animals | Manching tory of con-
Station, not tact
sick
LR L o e ST SRS I
Any domestic No No No No No
animals suf- i
fering from
anthrax : I ESCE
Any neigh-
bours suffer- Before and after their death, no neighbour suffered from any type
ing from of anthrax
b anthrax
| Any manure No No No No ' No
near their . :
residence : 7y
Disposal of By incineration after autopsy
the corpse

e T -



-

ZR4-8 Mk &
KON EHNER R H 0 @

Fig. 1. Chart showing the course of the four
American planes intruding over Lung-Wang-
Miao and Pei Ching Village on March 11, 1952.
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Fig. 2. Chart showing the localities of Pei-

Ching-Tzu and Luan-Shih-Shan-Tzu in Antung

where American planes dropped feathers on
March 11, 1952.
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Fig. 3. Samples of feathers dropped by American planes.
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Fig. 6. Chart showing the course of two
American F-86 planes intruding over Liu-Erh-
Pu on March 27, 1952.
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Fig. 7.

Map of Liu-Erh-Pu, Liaoyang Hsien.
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Fig. 8. Map of Liu-Erh-Pu in Liaoyang Hsien where American planes dropped
objects. (Explanation: 1. Location where the falling object was seen; 2.
Village Government; 3. Location where Jen Wan-Ku discovered the objects;
4. House of Jen Wan-Ku; 5. Location where Wang Yung-Chang discovered

the objects; 6. House of Wang Yung-Chang at Ah-Lao-Chiao.



Fig. 9. Chart showing the course of two
American F-86 planes intruding over Sha-Ho-

Tzu, Shen-Yang area on March 7, 1952.
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Fig. 10. Chart showing the course of two
American F-86 planes intruding over Feng-
Chi-Pu, Shen-Yang area on March 13, 1952.



Fig. 11. Bacillus anthracis—stained with methylene blue.
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Fig. 13. Smear of the spleen of an infected mouse, showing
capsule formation of B. anthracis.



Fig. 14. Cut surface of the left lung: Hemor-
rhagic lymphadenitis in hilar region due to
infection by B. anthracis (Case 3A).



Fig. 15. Bronchial mucosa (Gram stain) of a case of bronchitis due to
B. anthracis (Case 2) showing numerous anthrax bacilli.



Fig. 16. Purulent and hemorrhagic lymphadenitis of the hilar lymph node due
to B. anthracis (Gram stain) showing large numbers of anthrax bacilli (Case 2).
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Fig. 17. Hemorrhagic meningitis due to B.

anthracis, The cerebrum shows extensive and

diffuse hemorrhages in the leptomeninges
(Case 3A).
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Fig. 18. Hemorrhagic meningitis due to B. anthracis. Coronal
section of the cerebrum showing diffuse subarachnoid hemor-
rhages (Case 3B).
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Fig. 19. Hemorrhage meningitis due to B. anthracis. Besides
diffuse hemorrhage, there is also inflammatory cellular inflltra-
tion in the leptomeninges (Case 2).



Fig. 20. Hemorrhagic meningitis due to B.

anthracis (Gram stain). Large numbers of

Gram-positive anthrax bacilli in the lepto-
meninges (Case 2).



fig. 21. A small blood vessel in the brain containing
B. anthracis (Gram stain) (Case 3B).



Fig. 22. Plan of Man-Ching R
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‘hing Railway Station and its
ghbourhoo o



%

g:ft |
":11
P

Fig. 23. Statement by

has been no case of

topsies since 1916 i
College
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Fig. 24. Statement by Prof. C.Y. Ku that there

has been no case of anthrax among 1178 au-
topsies since 1928 in the Shanghai Medical

College.



The following Figs. (25a, 25b, 25¢) are concerned
with Zelle’s research work on bacteriological war-
fare cited in Zinsser’s “Textbook of Bacteriology”,

9th. ed., 1946.

-

Fig. 26 a.
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The following Figs. (26a to 26k) show the reseach works of Zelle
and his co-workers on the production of a variant of B. anthracis
adapted for respiratory infection (J. Infect. Dis. 79, 1946).

Fig. 26 a.
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* RESPIRATORY PATHOGENICITY OF BACILLUS ANTHRACIS SPORES

I, METHODS OF STUDY AND OBSERVATIONS GN PA THOGEN SIS

GEORGE A. YOUNG, IR, (CAPT. VC, AUS), M. R. ZELLE, (LT.().G.) USNR)Y, AND
RALPH E. LINCOLN, (LT, USNR)

INTRODUCTION
In general, variation in pathogenicity
&f any bacterial gpecies arises from 3
‘sourceat heredity, environment, and in-

+ teractions between heredity and en-

vironment, Studies of spe of the

, + factars causing variation in respiratory
* pathogenicity of  Bacillks  anthracis

spores will be presented in this and sub-
sequent papers, The general methods of
investigation used theoughout the stud-
ies and obseryations on the patho-
geuesis of vespiratory anthrax will be
presented in the present paper,

A very complete treatise on anthry
has been preseated by Sobermheins?
which includes over 1,000 specifie refer-
ences as well as mention of a similar
number of papers without epecific
reference. All aspects of the disease in-
cluding the early and more recent work
on respiratory anthrax ace considered.

Buchner® found it possible to infect
mice, guinea pige, and rabbits by cans-
ing these animals to inhale anthrax
spores. This was later substantiated by
Enderlen® who was able to infect sheep
in the same manner. This important
carly work showed that anthras infec-
tion could be established through the

Reeeived for publication Jyae 15, 1946,

* Work carvled out at Camp Dotrick, Fredor-
ick, Maryland from December 1943 through
Angust 1945, *
1. Kolle, W., and A, Wasserman 1929, Handbuch

der pachogenen Mikr ismen, Milzbeand

by G, Sobernheim, p. 1041=1175. Gosédy

Fischer, Jena, nnd Ucban and Schwanzenberg,
" Berlin and Wien,

L Buchuer, H. 1888, Arch, £, Hyg, 8: 217,
3, Enderlen, E. 1889, Deutsche, Z. f, Thier-

medicin u, Vergeich. Path, 15: 50,

< norng! lung epithelivm. However, there
was no adequate measurement of the
dosage required to produce experimen-
tal respiratory infection.

Sanarellid in an attempt to explain
spontaneous antheax, produced experi-
mental infections vin the respiratory
raute both by inhalation and intra-
nasal inatiflation. Berween 50,000 and
100,000 spores were required to infect
rabbits by the latter method. Boguet
anel Saena® later showed that infection
of guinea pigs was possible by intra-
nasal inatitlations of antheax spores.

Also of interest in the study of re-
spiratory antheax is n series of papers by
Velu et al. #=* These workers concluded
that while it was difficult to infect ex-
perimental animals with sporcs alone,
anthrax infection of the lung was casily
established after the lung had been dan-
aged by inhalation of chlorine gas.

The resolts in the present paper agree
for the most part with those of the car-
lier workers, However, the method of ox-
posure employed, which permits reas
sonably accurate  measurement  of
respiratory dosage, and the statistical
analysis of the data make it passible to
compare the respiratory pathogenicity
of different cultures and the suscepti-

4. Saparelli, Gi, 1928, Ann, Inet. Pasteur 393 200,

5. Boguet, A, and A. Saenz 1931, Compt. Rend,
Soc. Biol, 107: 768.

6. Vely; H., P. Soulie, and 1. Bellocg 1041, Bull.
Acad. Med. 1251 159,

7. Velu, H,, P. Soulie, and B, Belloy 1041
Compt. Rend Soc, Biol. 137: 159,

8. Veln, H,, F. Soulic, and B. Bellocy 1943,
Compt, Rend Soc. Biol, 137: 160.

4, Velu, H, P. Gavaudan, and . Soulie 1944,

Carupt. Rend Soe. Biol. 137: §73.
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RESPIRATORY PATHOGENICITY OF BACILLUS ANTHRACIS SPORES :
1. GENETIC VARIATION 1N, RESPIRATORY r.xmnéxzmcuv AND INVASIVENESS
i OF COLONTAL VARIANTS OF 8. ANTHRACLS

M. R ZELLE (LT.(],G.) USNR), RALPH §. LINCOLN (LT. USNR), AND
GEORGE A, YOUNG, JR. (CAPT, VC, Als)

INTRODUCTION

Variation in morphological and phy-
siological characteristics of bagteria is
a common phenomenon. Reviews have
been published by Hadley.' In general,
+ correlation has been observed between
virulence and colony morphology with
the simonth colony types exhibiting the
wrvater virulenee. However, Bacillus
anthracis is generally regarded "as an
eveeption in that the smooth variants
uf this species have been found to he
fess virnlent than the normal rough
forms, Nungester? has reviewed the
varlier literature and  has  classified
colonial variants of B, anthracis inta
some | categories. Nungester concludes
that no or little correlation between
colony type and virnlence occurs.in B.
anthracis since he observed both virus
lent and avirulent cultures of the same
colonial type. Stein,® although not mak-
ing a point of it, studied cultures of dif-
fering pathogenicity but of the same
volonial type, The present paper pre-
sents evidence bearing on the correla-
tion between colony type and suben-s
taneous pithogenicity and reports xtud
i of the respiratory pathogenicity and
invasiveness of several colonial variants
ol i anthracis.

Teecived for pubitication June 15, 1946,
Wiak carried oot at (,amp Detrick. kadd&
‘n

 MATERIALS AND METHODS

ANl cultures studied were decived from the
Detrick 25 strain of B, anthrocis® and in all cases
were prepared with single vegetative colonies of
the desired type as described inethe first paper ?‘
this series® unlesa otherwise indicated. 1he cul-
tures were grown in the PPY medium deseribed
in the third paper of the seriess The composition
of the medium is preseated below,

£.0% pepticase

0.6% peptone (USF
0.8% glucase

0.259% plasmolyzed yeast (aahds)
0.03 3 KH,PO,

0.03 3 KsHOP,

D00004 FeSO, THLO

0,001 1 MpSO, - 4H:0

.0002 1 MgS0, - THI0

10,0002 M CaCly: 6H:0

The medium was sterilized at 120 C for 20 mia-
utes, the glucase being sterilized separately and
added aseptically to the rest of the medium.
Spore suspensions wert checked for genetic vari-
ation by ohserving upwards of 250 colonies upon
smeared notrent agac plates. All observations of
colony morpholegy were made with a stereoscopic
dissecting microscope at 3 magnification of X
utilizing reflected light. The method of exposing
animals to respiratory anthmax and methods of
statistical treatment have been described in the
first paper® The measure of respiratory patho-
genicity is defined as the sumber of spores per
Hter of cloud fultiphied by 1079 which will
cause 509, mortality wmony aniouls expmd o
the efoud for § minutes and is wuﬂmhrcd as LRE
50 pr 509 lethal respiratory “exposure, ANl s
piratory tests were nusle on groups of 16 ani-
mals and moctalities recorded for a 7 day period.

S ——
* Tsalated by Dr. D. W, Headerson and Dr.
<L E, Venzke following an exiensive scries of ani-

Marsland  from  Sep 1944,

August, 1945,

1. Hadley, Phitip 1927, J. Infect, Dis, 40: |

2, Hailley, Philip 1937, ]. Infect. Dis, 60: m-
A, Nungester, W. J. 1929, J. Infect, Dis, 44: 73,
4, Stein, C. D, 1944, Am. J. Vet. Res, §: 38,

Fig.
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8. Ymn;. G A, Jr., M. R Zelle, and R, 2. Lin-
coln 1946, J. [nfect, Dis, 79; 233-246.

6. Lincoln, R. E., M. R, Zelle, C. I. Randles.

I L. Roberts, and J\ Young, Jr. 1946, ],
Infect, Dis, 791 254-265.
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Fig. 27. Witness Liu Chi-An.



Fig. 28. Witnesses Wang Chiao-Ping (left), Sung Wei-I (right).



Liu Chu
An-Ying (lower right).



Witness Wei Hung-Chin.



Chao

Witnesses Ho Ming-Chia (upper), Liu Ching (lower left),

Fig. 31.

Yii-Chin (lower right).



Fig. 32. Witness Old Mrs. Liu,



APPENDIX BB

Hearings on the Incidents in Liaotung‘ and Liaohsi
Provinces Connected with the Dissemination of
Anthrax Bacilli and Fatalities Arisin-g Therefrom

A) Depositions of eye-witnesses, 22nd. July, 1952

First Case
name age : occupation
1) Wang Yu-tsai 56 farmer
2) Liu Chi-an 21 sanitary officer
3) Liu Chung-kuo 27 railway platelayer
4) Chang Yii-chia 28 medical student acting as
bacteriological technician
5) P’an An-ying 32 doctor
6) Sung Té-yu 30 pathologist
7) Liu Chan-yuan 24 doctor, assistant to Dr. P’an.

1) Wang Yu-tsai found the flies in large numbers on the heaps of
sand which he was engaged in carting, and recognised at
once that this was abnormal for the season. (This was the:
case in which the document 00004 spoke of “flies gathering”.
Criticism of this in the west earlier in the year had asked
how the flies could be gathering if they were supposed to
be dispersing. It was established that this was purely a
mistranslation from the Chinese text, the word should have
been “gathered”.)

(M) For him it was a sudden and inexplicable new phenomenon,
he had never seen the like before.

(N) Assessed density 100-200 ﬁles/sq ft.; where less dense, stilk
dozens. They could only, creep about and seemed unable
to fly. _

2) Liu Chi-an took about 40 people with him to the spot to:destroy
the flies. Together they collected between 6,000 and 7,000
in an area about 4 x 5 metres; outside this region there were
only a few,



(0)

There were no dungheaps anywhere near from which the
swarm might have come. It was a sandy heath.

3) Liu Chung-kuo found quantities of flies on and beside the railway

(0)
(M)

(N)

line when walking with his foreman Ch’ii Chan-yiin. They
both thought that it was very odd to find so many flies in
such cold weather, and he went back to the station to
report, while Ch’ii remained and started to collect the flies,
picking them up with his bare hands. When Liu returned
with help, he noticed that whereas before the flies had been
spread out along a length of about one rail length, now
they had dispersed to about two rail lengths. Liu and
his mates poured petrol on straw and burnt all the flieg
up. Afterwards the sanitary chap sprayed him and said
it was all right for him to go home.

The last train before they saw the flies had passed about
an hour previously.

They had had instructions to report any such phenomens
to the stationmaster.

The group who returned and finally destroyed the insects
used forceps, improvised chopsticks, and masks. Ch’ti was
the only one who used his bare hands, and he definitely did
not wear a mask.

4) Chang Yﬁ;chia, medical student, was acting as a bacteriological

(Z)

technician at Ssu-P’ing. He noticed that the abdomens
of the flies which he received seemed very swollen. He
crushed them with forceps and observed smears micros-
copically. Colonies on agar plates were typical of B.
anthracis; they were quite large, with rugose surface like
masses of hair. Hanging drop preparations were also
made. Inoculation of the culture into a guinea-pig brought
about its death in 40 hrs. Recultured in bouillon, a cloudy
precipitate was seen, containing the bacilli. All results
and material were sent on to Shenyang (Mukden) for con-

firmation.

Agar colonies further described.

(Mr. Chang said that he hoped very much that he would be

~-able to return to his medical studies at Harbin Medical Collége

~ and complete them. The Commission offered him their con-
‘gratulations on an excellent piece of front-line scientific work,
and wished him every success in his medical career.) -
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" :5) P’an An-ying was the doctor who attended Ch'ii in his last illness,
the course of which he described. :

(A) He knew of the connection which Ch’'ii had had with the
flies, and suspected that it might be anthrax due to them,
but was not able to reach a definite diagnosis in time.

(Z) There was severe dyspnoea with rales when the last visit
was made a couple of hours before death.

6) Sung Té-yu described the results found at autopsy.
7) Liu Chan-yuan not called.

It was established from several witnesses that there was no
sheep-raising anywhere around the district of Man-Ching and
Ssu-P’ing.

Second Case
Wang Yu-lan, sister-in-law of the pedicab driver, Wang Tze-pin.

1) Wang Yi-lan said that her brother-in-law was single and gained
‘ his living in and around Shenyang (Mukden) by plying
for hire as the driver of a pedicab (bicycle-rickshaw).
(A) Though she did not see him every day, she believed that
he had engaged in the collection of insects when in one of
the suburbs where a fare happened to have taken him. She
heard that they were small ones. Did not know whether
he wore a mask or used any other precautions.

Third case (a)
name age occupation

1) Wei Hung-ch’in 83 forester, State employee

1> Wei Hung-ch’in had gone to Harbin on duty when he received
a telegram saying that his wife was dangerously ill. He
was very surprised because she was usually in good health.
When he got back to Anshan he found that she had been
taken to the isolation hospital and had in-fact died the
night before. Friends who were looking after his children
told him about her illness, which was similar to the other
cases. She had certainly been out collecting beetles for
several days previously.  Whether she took full precau-
tions, .including a misk, he could not say. (She was
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pregnant with a baby which she would have had if she had
lived).

Third Case (b)

nome age occupation
1) Lu Litsun 42 farmer at Liu-Erh-Pu.
2) Jen Wan-k'u 38 Home Guard sergeant

3) Wang Hua-ming 15 schoolboy
~ 4) Li Lien-chung 32 village constable

b) Wang Shao-chih 32 chairman of local mercantile ang
industrial association :
_8) Mrs. Liu 57 old lady, landlady of the dead school-
_ teacher
7) Chao Yii-chin 14 school-girl
8) Liu Ching 14 school-girl
9) Wei Hua-nan - doctor

10) Ho Ming-chia 25 husband of the dead school-teacher,

himself teacher at a Teachers’ Train-
ing College

_ il) Lai Yii-chung - school-teacher, colleague of Mrs. Ho

(Wang Shu-chih),

i) Lu Litsun heard the plahes about six o’clock in the evening,

2) Jen Wan-k’u saw an object fall from one of the planes as stated

)

(0)

-(N) -
animal skin or horn (or feathers), though he estimated the

in the Report.

The object seemed .to be about the size and shape of a large

‘thermos flask, red in colour. As it fell, it turned flame-red

or orange. The red colour could not have been the reflec-

tion of the sunset on a metallic object as the sun had already
set.

The noise of the explosion was very slight. The colour-
change, if such there was, occurred at the same time, -

He smelt a disagreeable burning smell as if of burning

falling object as about 160 yards away from him. The

-explosive puff occurred when it was from 9 to 12 yds.
“above the ground, and 3 to 4 yds. above the house-roofs.
- "There was no wind that evening. The main mass of insects

was found underneath where the container had seemed

to fall; this"point was fixed by three different people who

had seen it fall from different directions. &
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(M)

He could not say whether the brightness of the object was
like that of a paper lantern in which a light shines through
a transparent exterior, but he did not remember thinking
this at the time. ‘

3) Wang Hua-ming when lying on the k’ang in his Thome, aiso saw

(N)

the object falling in the twilight, and also smelt the smell.
A first brief reconnaissance outside revealed nothing, but
after he lit the lamp in the house, he noticed insects thickly
gathered on the exterior of the window-panes. They were
as big as a large rice-grain, and had a “hard shell” and two
long feelers. Remembering what his schoolmaster had said
about bacterial warfare, he assembled the family and
neighbours, who collected as many as possible -of the insects,
using masks or handkerchiefs tied over the mOuth

The object which he saw falling was certaﬂnly not like a
lamp or paper lantern.

(It may be noted that the accounts of these two witnesses

would not be incompatible with:the delivery of two self-destruc-

. ‘tive containers, one of which had a mechanism which went off
too soon and burnt its load of feathers, while the other duly
delivered its load of beetles).

4) Li Lien-chung described the collection of the insects.

(M)

He saw only one kind, namely beetles, just as the boy said.

~5) Wang Shao-chih was waiting, on the evening of 27th, Mar. for

a0

6) Mrs

a meeting to start, and went out to hurry up some of the
members. While walking past a cooperative store he
shone his flashlight on the wall, and saw many insects. He
had never seen anything like so many in his life, nor had
he seen any of that kind before. They had a “shell, six
legs, and two wings'”. At the time of year insects were
normally very scarce, for the snow was still largely un-
melted. He guessed what the origin of these bettles was,
and -coming back to the meeting-place, mobilised the
members to collect and destroy the insects.

He i‘ecognised the beetle Ptinus from a photograph.

Liu an old lady of nearly sixty, was the landlady of the
school-teacher Wang Shu-chih, and looked after her child.
Wang Shu-chih was very active in participating in hunts
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for msects, and spent the better part of eight or nine days
on-it. " After that she fell ill. She went with her husband
to visit parents, but did not improve hereafter, and finally
collapsed in the toilet at the school where she taught.

(A) Reorardmg the manner in which Wang Shu-chih and others
collected the insects,she, herself, certainly had a mask ang
gloves, and they used twigs with sticky ends; but Wang
Shu-chih was young and impetuous, and Mrs. Liu did not
feel sure that she took all the precautions Whlch she should
have done, at all times.

(Z) The surviving child, a little girl of 2, was in perfect health
and so plump as to be hard to carry.

7) Chao Yii-chin and

8) Liu Ching giving evidence together, said that they were in the
class taught by Wang Shu-chih. At 9 a.m. on the 8th,
April they went to the toilet and found Wang Shu-chih
there in a state of collapse. She died 114 hrs. later.
(M) The two girls had helped to collect insects, one of them
actually with Wang Shu-chih. She thought that Wang
Shu-chih generally wore a mask.

9) Wei Hua-nan when called as a doctor to Wang Shu-chih after

. her collapse, saw at once that she was already beyond aid.

He had never seen a similar case in 20 years’ experience.

He rang up the Department of Health about it at 10 am,

and the young woman died at 1014. Having been acquaint-

ed with her previously, he could say that she had a good

physical inheritance, was strong and healthy, and in an
excellent state of nutrition.

10) Ho Ming-Chia a teacher at a Teachers’ Training College, was
the husband of Wang Shu-chih. They had had an extreme-
ly happy married life for five years. Her health had
always been excellent. Described what he knew of her
illness. Whether she always wore a mask When collecting
insects, he could not say.

11) Lai Yii-chung was a teacher in the same school as Wang Shu-
chih, and a friend of hers. She was informed of her
collapse by the girls immediately after their discovery. She
was struek by the fact that the doctors sa1d they had never
seen a similar case.
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* (P). There were no lesions, so far as she knew, in the mouth
of Wang Shu-chih, her teeth were good, and she had not
bought a new toothbrush shortly before her illness.

(N) Regarding the precautions taken when insects were being
collected, she had actually seen Wang Shu-chih working
without a mask. She herself had not gone far afield for
insects, and had always worn a mask. Other friends prac-
tically always wore them, and corsidered it rather risky
on the part of Wang Shu-chih not to do so.

(O) Everyone in and around the school was a bit scared at
these events.

(The Commission did not close this session without offering
its deepest sympathy to the bereaved).

Fourth Case

name age occupation
1) Wu Ching-ming 28 farmer and Constable of village
2) Chiang Wén-ch’ang 22 farmer and Home Guard ser-
geant
3) Wang Chiao-p’ing 43 farmer and Constable of village
4) Sung Wei-i " — pathologist

1) Wu Ching-ming, Constable of the village of Pei-Ching-Tzu, near
the coast of Liaotung, said that the village people were
holding a meeting after assembling to extinguish a straw
fire caused by a child accidentally at one of the houses
Three American planes suddenly passed over, flying very
low and very fast; the people took cover. He could not
be sure of the type. (Other sources of information show
that they were F-86 jets). He saw one of the trailing
ones throw something out. Some said it was a bomb but
he thought it was falling too slowly for that. It seemed
to have a bright metallic colour and appearance, though
it was hard to be sure, as the sun was shining (it was
about 11 a.m.). It descended toward the Luan-Shih Hills.
Chiang Wen-ch’ang and other Home Guard members went
off to look for it, while he (Wu) rang up the District
Government. Near what must have been the point o_f‘
impact Chiang found great quantities of feathers which
seemed to be those of hens, ducks and geese. The whole
population of some 300 went.out and worked for two hours
collecting them. He saw that some were kept for examina-
tion and not destroyed.
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(N)

- (4)

(M)

The wind was from the northwest on the morning that the
object was dropped. When the people got to the part of
the hills where the feathers were, they found that the
feathers were distributed over a triangular dispersal ares,
the height of the isosceles triangle measuring about three-
quarters of a kilometer and the base rather less than halt
a kilometer. It was supposed that the apex of the triangle
represented the point of impact, since the feathers were
most thickly distributed there, thinning out towards the
base of the triangle gradually. The long axis of the triangle
wag in the line of the wind, the feathers spreading south-
eastwards. No fragments of any container could be found
near the presumed point of impact.

No insects of any kind were seen among the feathers.

Masks (or handkerchiefs) and chopsticks, had been
prepared beforehand, and were used. Among the feathers
some lumps of cotton-wool were found (the withess was

not familiar with this, but called it “balls hke the cotton
flower itself”).

No remains of bird skeletons were found anywhere
on the hills.

No trace of container, reaffirmed. No smell. All the

feathers were small, downy, and moist; not as if from adult
birds.

He thought he saw the (metallic) object burst when about
30 ft. above the ground, but could not be sure, as he was
1 km. away. The total volume of feathers collected was
enough to fill 14 large lemonade bottles.

2) Chiang Wén-ch’ang agreed in all details with the facts stated

()
(0)

by the previous eye-witness,
but saw no explosion.

As the first to reach the feathers, with three fellow-
members of the Home Guard, he noted them carefully.
They were quite conspicuous, because largely white. The
wind was rolling them gently along, but dispersal was
greatly inhibited because they kept on catching in grasses,
twigs, and plants.

He confirmed the low he1ght and great speed of the
planes.
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(Z)

(0)

Snow was still lying in the valleys of the Luan Shih
Hills, and no trees were out anywhere. ‘

He did not touch any of the feathers; nor let anyone else
do so. All were downy.

No one in his village or any other Chinese village that he
knew of ever used feathers for stuffing bed-mattresses or
cushions. Any such things that they had were stuffed with
cereal husks such as millet. They were not accustomed to
soft cushions or beds. '

3) Wang Chiao-p’ing, Constable of East Shuang-Shan village, knew

(A)

(P)

4) Sung

(M)

the dead farmer T’ien Ch’eng-ho well. He generally had
good health. When he heard what had happened he
(Wang) was therefore very surprised, and went to enquire
about it from Mrs. T’ien. Four days before his death T’ien
had been in normal health, and had gone to his fields to
manure them. These fields lay about a km. south of East
Shuang-Shan village, and therefore not far from the northern
end of the base of the triangular dispersal area. Seeing
a few feathers, T’ien had picked them up and handled
them, as something rather unusual, but then remembered
that they might be dangerous and let them lie. Two days
later he fell acutely ill. After his death others went and
found the feathers just in the location he had mentioned,
and burnt them.

T’ien had been warned of the danger, but forgot, and
picked the feathers up out of curiosity.

The dead farmer always shaved at home.

Wei-i described the course of the disease which he, as
physician, had followed. It was clinically identical with
the other cases. The autopsy, which he described, was
concordant with all the other pathological evidence. His
findings of anthrax bacilli were confirmed by the bacterio-
logical specialists of National Medical College, Shenyang
(Mukden).

The Chinese peasant does not generally carry a handker-
chief.

[The Commission did not close this session without offering

its deepest sympathy to the bereaved].
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B) Questions Addressed after the Deposxtlons of the Sc1ent1f1c Specialistg
(qualifications in App. TT).

1) Prof. Lu Pao-ling (entomologist)
(N) The beetle Ptinus fur is a pest of stored grain, leather,

etc. It ought to occur only in granaries, museums, ang
piaces where dried stuffs are stored. Yet here it appeared
in large numbers in the open air. Moreover, it is a noe.
turnal animal, yet at Liaoyang it made its appearance in
the daytime. Furthermore, subsequent efforts to discover
individuals of this species in granaries and other places
where it would be likely to be found, in the neighbourhood,
completely failed. The whole phenomenon is therefors
oecologically very peculiar.

No figures could be obtained as to swarm density, byt
it was certainly considerable. The appearance of the
beetle showed no seasonal abnormality.

In size it is 3.4 —4.4 mm. long.

The species is widely found in China, but it is nowhere
a common insect. No previous records of any similar
swarm of this insect are to be found.

2) Dr. Chéng Kéng (bacteriologist)

(Z)

3) Dr.

(A)

N)

Emphasis is to be placed on the fact that whereas straing
of anthrax bacilli isolated from various natural places show
marked differences in the fermentation tests, especially
with regard to behaviour towards maltose and salicin; in
the present case every one of the suspected objects tested
(flies, beetles, and feathers) was found although collected
from different places, to be carrying bacilli with the same
fermentation charactenstics. This is a most unusual oceur-
rence.

Pai Hsi-ch’ing (pathologist and Vice-Minister of Health,

Northeastern Region).

All cadavers of anthrax victims were cremated, although
this is very contrary to traditional Chinese custom. Rela
tions gave consent at the special request of the government.
All possible additional precautions were taken to guard
against infection.

As regards anthrax among workers in the famous Chinese
pig bristle industry, there had been no cases for a number

o G20



of years, a fact which was thought due to the widespread
inoculation of the animals. So far, anthrax vaccine had
not been available for man, but it might well be that it
would . be desirable to institute further researches on . it
immediately.

4) Dr. Fang Kang (bacteriologist, Central Reseam;h Institute of
Health, Peking) (information received later).

Although in general opportunity did not permit of
quantitative work on the various kinds of insects which
were suspected of having been infected artificially, a rough
estimation was carried out on the Piinus beetles from the
present series of incidents.

Six specimens of the beetle were ground up in 5 ml. of
physiological saline and an inoculum of 0.004 ml. (one
loopful) was transferred to each of several vessels of
nutrient medium, with the aid of a loop of 3 mm. diam.
There resulted from 15—20 colonies of anthrax bacilli in
each case, from which it was possible to calculate that
each insect had carried between 3,000 and 4,000 spores
or bacilli.

C) Visit to the Pathological Laboratories of the National Medical
College, Shenyang (Mukden).

~ Prof. Dr. Li P’ei-lin (pathologist) demonstrated slides showing:

(a) haemorrhages in sub-arachnoidal spaces

(b) anthrax bacilli in and around meningeal blood-vessels
(c) acute perilymphadenitis and peribronchitis

(d) . anthrax bacilli in hilum lymph gland

(e) anthrax bacilli in mucosa of small intestine

(f) necrotic foci of colon with anthrax bacilli

(g) pneumonic lung tissue

(h) anthrax bacilli filling up .a capillary in brain substance

On behalf of Prof. Lu Pao-ling specimens of the three arthropods
concerned: (a) Musca vicing
(b) Tarentula sp.
(¢) Ptinus fur were demonstrated.

It was particularly noted that the elytra of this beetle were
exceptionally abundantly covered with chitinous bristles,
which on breaking off could readily enter human respira-
. tory passages, where they would act as inoculation needles
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D) Summary of Data on Selected Cases of Anthrax Victims.

Date of
Death
22/3/52
24/3/52
14/4/52

8/4/52
18/4/52

Note:

Case

No. Name Occupation Mode of Infection
1 Ch'ii Chan-Yiin railwayman flies (Musca Vicina)
2 Wang Tzu-Pin pedicab driver ?

3a Wei Liu-Shih housewife beetles (Ptinus fur)
3b Wang Shu-Chih school teacher -  beetles (Ptinus fur)
4 T’ien Ch’éng-Ho farmer - feathers

In connection with the foregoing it is of interest to note
that in the “Textbook of Medicine” of Cecil & Loeb, 1951,
it is said of pulmonary anthrax (p. 243) that “death
may occur within 18 — 48 hrs.” It goes on: ‘‘Absence of
the severe symptoms usually accompanying acute infections
and the rapidity with which collapse sets in are character-
istic features of this form of anthrax. Not infrequently
the disease is suspected only because the patient’s occupa-
tion subjects him to inhalation of dust from hairs soiled
with spores.”

The same work says of gastro-intestinal anthrax that
the organisms are carried to the mouth from external
lesions. Here again the infection may be symptomless, col-
lapse, cyanosis and apoplectic death terminating the infec-
toin within 1-38 days. Haemorrhages in myocardium and
brain are seen on autopsy.

Individual susceptibility to anthrax seems to vary con-
siderably. The mortality rate may be as high as 40%,
even if septicaemia and meningitis do not supervene. The
organism is sensitive to certain sulpha-drugs and antibiotics,
if the necessity of giving them could be recognised in time

E) Frequency of Occurrence of Cases of Anthrax according to Autopsy
Records i

1) Shanghai Medical College Hospital, Shanghai

1928-1952  no. of autopsies 1178

2) China Union Medical College Hospital, Peking

1916-1952 no. of autopsies 38942

3) National Medical College, Shenyang (Mukden) -

1940-1952 no. of _autopsies 1093

.. In all these records,'there was not one single case of acute puk
monary anthrax or acute haemorrhagic anthrax meningitis.
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