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SOME SUGGESTIONS CONCERNING THE BACTERIOLOGICAL
DIAGNOSIS OF HUMAN BOTULISM. '

By K. F. MEYER, of the George Williams Hooper Foundation for Medical Research, University of Cali-
fornia, and J. C. GEIGER, Epidemibdlogist, United States Public Health fervice,

Considerations Prompting Bacteriological Study.

In the course of an analysis of a fairly large number of outbreaks
of botulism in man reported during the last 10 years, it was noted
that the diagnosis was frequently based on clinical symptoms only.
Sometimes it was possible to demonstrate the botulism toxin or the
organisms in the causative food. In numerous instances, however,
the remnants of the suspected food were evidently not available or
were examined by a chemist instead of a bacteriologist. From a
medico-legal, and also from an epidemiological, standpoint, the
diagnosis could therefore be questioned, and the statistician attempt-
ing to unravel the all-embracing diagnosis “ ptomaine or food poison-
ing” finds little definite information in the published reports. If
one recalls, moreover, that botulism can be mistaken by the inex-
perienced person for methyl-alcohol poisoning, encephalitis lethargica,
or cerebrospinal syphilis, it is obviously important to conduct careful
necropsies on such cases and to determine either by cultural or his-
tological studies the true nature of the disease. In connection with
the latter procedure it must be said that the characteristic thrombi or
prethrombotic stages in the arteries and veins of the meninges and
brain originally described by Ophiils (1) may not be present, and a
microscopic study alone may therefore fail to render a diagnosis.
Bacteriologic studies of the tissues of fatal cases have been made
in a few instances. V. Ermengem (2), Ornstein (3), and Graham
(4) report the demonstration of B. botulinus in the spleen of fatal
botulism cases. Some writers also recommend a cultural study of
the intestinal contents at autopsy, but nothing is said regarding the
possibility of finding B. botulinus in the stools of clinical cases.

Theoretically, at least, stool examinations appear to be valuable,
inasmuch as numerous observers have found this organism in the
excreta of animals which ingested food spontaneously or experi-
mentally contaminated with the poison and spores of the organism.
Constipation is almost a constant manifestation of botulism and is
naturally conducive to the persistence of the organism for a con-
siderable period in the alimentary canal of man and animals. This
must be particularly the case in those instances in which a bowel
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movement can not be procured, in spite of all medication, until
the 10th or even the 16th day, as reported by Schumacher (5).! -

These and other considerations to be discussed elsewhere prompted
us to study bacteriologically some cases of botulism which came to
our notice during the last 12 months. The findings thus far made
are suggestive and are reported in order that other workers may
amplify our observations when the occasion arises.

Methods Employed in Culturing Tissues or Stool Specimens for B. botulinus.

Portions of the organs are ground in a mortar with sea sand and
emulsified with saline. Stool specimens are diluted with saline until
the formed portions are finely divided. The emulsions are placed in
250-c. c. culture flasks and heated for one hour at 60° C. They are
then mixed with 100 c. c. sterile beef heart medium, which consists
of one part of ground beef heart and two parts of peptic digest broth
of a reaction P, 7.4. The mixture is stratified with oil, or, better,
with vaseline. The flasks, which are closed with rubber stoppers
and sealed with Imperial or Major's glue, are exhausted of air as
completely as possible. After incubation for from 10 to 30 days at
37° C., the centrifugalized supernatant fluid is administered, in 1- to
2-c. c. doses, to guinea pigs. The presence of B. botulinis toxin is
definitely ascertained by a neutralization test with known type A,
and B, B. botulinus antitoxic sera. Isolation of B. botulinus is accom-
plished by fractional heating, enrichment, and deep cultivation in
liver-peptone agar. Heating of the emulsions at 60° C. for one to
two hours alone insures the possibility of obtaining proper cultures,
as is shown in the case reports.

chort of Cues.

* Richmond, Calif., outbreak (Feb. 25, 1920).—B. botulinus type A,
and B. botulinus type A toxin were demonstrated in a can of ohve
relish, responsible for one fatal case. Anaerobic cultures from the
spleen of the patient (25 grams), liver (20 grams), lung (10 grams),
kidneys (9 grams), mucus from ileum (5 grams), and jejunum were
negative for B. botulinus. The intestinal wall was not cultured.

Florence, Ariz., outbreak (May, 1920).—Canned beets were sus-
pected as the causative food. For a bacteriological examination, the
spleen (weight 242 grams), a portion of the jejunum, and the brain
of Ch. R., who died on May 19, 1920, were available.

Cultures of the spleen (30 grams) and chyme (5 c. c.) of the intes-
tinal loop demonstrated B. welchii, B. sporogenes, and B. bifermentans.

1 References:
(1) Arch. Int. Med. 1914, 14, p. 589.
(2) Ztsthr. {. Hyg. u. Infektisnskr. 1837, 8, p. 4. -
(3) Ztschr. f. Chemotherap. Orig., 1913, 1, p. 458, .
(4) McCaskey: Am. Jour. Med. Sc. 1919, 158, p. 57,
(5) Miinch, Med. Wchnschr. 1913, 60, p. 124,
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A specimen consisting of 4 grams of macerated jejunal wall gave a
culture of B. botulinus, type B, associated with B. tertius, B. welchi,

- B. sporogenes, B. tetano morphus, and two other unidentified anaer-
obes. The strain of B. botulinus was isolated in pure culture. The
remaining portion of the intestinal wall, which had been kept in the
ice chest for four weeks, had undergone autolysis and decomposition,
but when cultured, B. botulinus, type B, was isolated. Sections of
the brain revealed definite prethrombotic stages in the blood vessels
of the brain. Cultures of the brain revealed cocci and gram negative
aerobic rods.

Oakland, Calif., outbreak (October, 1920).—Canned spinach was
suspected as the causative food. Available for a bacteriological
study were some stool specimens collected from Miss A. R., who
recovered from the disease. The responsible meal was consumed on
October 14, 1920; the first symptoms were not®d on the 16th; intes-
tinal washings were obtained on October 20, and a formed stool on
October 21, 1920. Six specimens of 75 c. c. each of the intestinal
washings were heated for one hour at 60° C. and cultured; five con-
tained B. botulinus, type A. Five specimens of 75 c. c. each were
cultured in an unheated state. These cultures, on repeated tests,
were negative for B. botulinus. Three samples of 50 grams of solid
stool were emulsified in saline, heated at 60° C. for one hour and
cultured. Only one sample gave a culture of B. botulinus. Three
unheated specimens of the same sample were negative. B. botulinus
was, therefore, present in six stool specimens collected on the sixth
and seventh days, respectively, after the consumption of the causative
meal. '

" Grand Rapids, Mich., outbreak (January, 1921).—Canned spinach
was suspected as the causative food. Through the courtesy of Dr.
Merrill Wells the intestinal washing (cnema) of Miss H. was collected
on the eleventh day and made available on the seventeenth day
after the consumption of the infected meal. One flask out of five
stool specimens of 50 c. c. each, which had been heated to 60° C.
and cultured, contained, on the tenth day of incubation, B. botulinus
toxin, type A. The isolation of the organism in pure culture is in
progress. Two unheated specimens were negative. B. botulinus
was, therefore, present in a stool specimen on the eleventh day after
the causative meal had been consumed.

Comment.

The foregoing observations indicate that the spores of B. botulinus,
when presumably ingested in the poisonous food, may remain in the
intestinal canal and may be eliminated in the stools of typical
botulism cases. Several important problems suggest themselves for
immediate experimental study or investigations on human cases of
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this dissase; the following points deserve particular consideration:
(1) Determination of the average period of fecal discharge of B.
botulinus spores in severe and mild cases of botulism; (2) quantita-
tive estimation of the eliminated spores per 1 or 10 grams of enema
or formed stool; (3) quantitative comparison of the spore content of
the causative food and that of the stools; (4) testing of filtered stool
suspensions, on guinea pigs, for the presence of toxin; and (5) testing
for B. botulinus spores the stools of normal human beings who eat
raw fruit or vegetables and live in districts in which the organism
is quite common in the soil.

These investigations would undoubtedly contribute information as
to the possible pathogenicity of B. botulinus spores as suggested by
Orr (6), Edmondson, Giltner, and Thom (7), and others. B. botulinus
possesses & noteworthy degree of growth adaptability, and it is pos-
sible that the spores can germinate in the paretic intestinal tube and
form toxin. Some personal observations on spontaneously diseased
domesticated animals justify this suggestion. It appears also of
importance to know if botulism convalescents can remain “spore
carriers” and, as such, assist in the progressive pollution of the
earth with dangerous bacteria. - The diagnostic value of the demon-:
stration of B. botulinus spores can only be accepted when repeated
tests on normal stool samples have demonstrated an absence of this
organism. An experimental study of the problem mentioned under
(5) in the preceding paragraph is in progress. The examination of
numerous sewage samples of urban and rural origin has thus far
failed to give positive B. botulinus cultures, and we therefore feel
confident that the stool test will be of practical value. However, it
remains to be demonstrated as to the number of days a botulism
patient is capable of discharging B. botulinus spores. The obser-
vations made by Thom, Edmondson, and Giltner (8), and others
on guinea pxgs strengthen our belief that the spores may be demon-
strated only in the fecal remnants of the causative meal. Inasmuch
as the discharge of this material is qmte often delayed for many
days, on account of the intestinal paresis, positive findings may be
recorded for two, perhaps even three, weeks.

A quantitative estimation of the spores in the stool samples or in
the causative food offers no technical difficulties. For example, in
one of the recent outbreaks the spinach responsible contained B.
botulinus spores in practically a pure state. Shake cultures and
particularly those in dried liver agar gave colonies which could be
readily counted.

The finding of B. botulinus spores in the jejunal wall, but not in the
chyme, of the particular intestinal loop mentioned may be merely
accidental or may vaguely support the recently advanced, but rather
fanciful, conception (9) that “B. botulinus when taken into the human
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system lodges in the digestive tract, and the toxins produced there
spread over the body.” It is our intention to discuss this phase of
botulism elsewhere in detail; nevertheless, the diagnostic significance
should be emphasized. We had recently occasion to study, in coopera-
tion with Dr. L. R. Vawter, of Reno, Nev., a cattle disease in which
B. botulinus apparently exhibited invasive properties. Invariably
the organism was isolated from the inflamed duodenum and jejunum,
the liver, mesenteric lymph-nodes, etc.

It is noteworthy that our two attempts to isolate B. botulinus from
the spleen were not successful. These results may, in part, be due to
the fact that post-mortem invasion was made impossible by the early
removal and careful preservation of the tissues after death.!

Summary.

B. botulinus, type B, has been isolated from the jejunal wall of a
case of botulism fatal on the fifth day of the disease. Spleen cultures
in two instances were negative for B. botulinus. Stool specimens of
two clinical cases of botulism, obtained from two different outbreaks,
contained B. botulinus, type A, on the sixth, seventh, and eleventh
day, repectively, after the consumption of the causative meal. The
methods of tissue and stool cultures are described. The importance
of culturing the stools and tissues of all clinical cases of botulism is

evident.

THE COMPARATIVE TOXICITY OF THYMOL AND CARVACROL
(ISOTHYMOL.)? '

By A. E. LIvINGSTON, Physiologist, United States Public Health Service.
Introduction.

Uncinariasis was shown by Stiles in 1903 to be quite prevalent in
the southern portion of the United States, and his efforts are largely
responsible for the fact that it is commonly diagnosed as such in this
country at the present time. The treatment, which is now recognized
as an important economic problem in many localities, usually consists
of some vermifuge which will either kill or paralyze the parasite, caus-
ing it to release its hold on the intestinal wall and thus be swept from
thedigestive tract with theexcreta. The ideal treatment should quickly
kill all the parasites and-at the same time produce no undesirable
effects on the patient. Such a substance has not thus far been found.
Among the various remedies which have been used may be mentioned

1 References: .
(68) Proc. Soc. Exp. Biol. and Medicine, 1919, 17, p. 47.
(7) Arch. Int. Med., 1920, 2, p. 357.
(8) Jour. Am. Med. Assn., 1919, 73, p. 911.
(9) Boston Med. & Surg. Jour., 1920, July 29, 183, p. 139.
3 From the Division of Pharmacology, Hygienic Laboratory, United States Public Health Service.
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eucalyptus oil, naphthol, chloroform, male fern, calomel, thymol, oil
of chenopodlum, and chloroform in various combinations with other
substances. Thymol has been used in hookworm disease for the past
40 years and in 1914 it constituted the principal remedy for this
disease in this country. Our stock of thymol at that time was
imported chiefly from Germany. This fact made our supply very
uncertain and at times almost unobtainable, as pointed out by Motter
(1914). With this decrease in supply, the price advanced to approxi-
mately five times that of previous years.

Because of these conditions, physicians began to prescribe oil of
chenopodium (American wormseed oil), which had long been known
to have an anthelmintic value. This oil is distilled in this country
from Chenopodium anthelmmtwum, which makes our supply compara-
tively certain, but owing to its variability it is not established as a
safe remedy for general use in hookworm disease.

Darling, Barber, and Hacker (1918), for instance, mention some of
the objectionable features of thymol and oil of chenopodmm Among
123 cases which they treated with thymol, in doses ranging from 40
to 180 grains, the following effects were noted: Muscular incoordina-
tion, dizziness, inability to rise, marked burning in stomach, marked
headache, vomiting, and albuminuria. Among 79 cases treated with
oil of chenopodium, in doses varying from 0.75 te 3.0 c. c., the effects
as compared with thymol were as follows: Dizziness more common,
muscular incoordination more marked, inability to rise much more
frequent, burning in stomach less marked, and headache less marked.
Vomiting and albuminuria were also noticed, but the comparison with
thymol was not definite. A semicomatose state was rarely noted.
Five cases of deafness followed 3 c. c. doses; and in two cases death
followed two treatments of 3 c. c., each admmlstered with an interval
of four days between. The cntlcal observer may attribute many of
these undesirable effects to the comparatively large doses used, but
at best the literature regarding the treatment of hookworm disease
indicates that new or additional specifics are desirable. Realizing
this condition, Dr. Ralph W. McKee suggested that a study of carva-
crol be made. This drug seemed to merit a preliminary investigation
to determine its relative toxicity on animals before being tested
clinically as a substitute for thymol in hookworm cases.

Carvacrol as a Possible Substitute for Thymol.

Sources of thymol and carvacrol.—Both thymol and carvacrol occur
in nature and are found in several volatile oils. From Thymus
vulgaris, a common plant indigenous to southern Europe, may be
derived the “white oil of thyme.” The less volatile and more valua-
ble portion of this oil consists chiefly of thymol. Carvacrol is also
present at times in this fraction, replacing part or all of the thymol.
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Oils of origanum and savory contain carvacrol in varying concen-
trations, but none of these sources lends itself to production on a
commercial scale. Samuel Clark Hood (1916), of the United States
Department of Agriculture, has extended experiments over five
years, showing that as much as 20 pounds of thymol per acre may be
produced from horsemint, but that the cost of production at that time
(1911-1915) was prohibitive as'a commercial proposition.

The thymol of commerce at the beginning of the war (1914) was
derived almost entirely from ajowan seed which was grown in northern
India and shipped to Europe, where the oil was extracted.

Carvacrol may be prepared artificially by a number of different
methods as pointed out by Hixson (1918), but in most cases the
materials used would result in a very expensive product. Hixson
and McKee (1918) reported a new process for the manufacture of
carvacrol on a large scale from spruce turpentine, which is obtained
in large quantities as a by-product in the manufacture of wood pulp.
This process seems to assure our supply for medical purposes, and
probably at a much lower price than that commanded by thymol
or oil of chenopodium.

Properties of thymol and carvacrol.—Carvacrol is an isomer of
thymol, as seen by the following formulse:

OH on
/ \cn, R c,m/ 1
C’H’\) k/ N
Carvacrol . Thqul

As it solidifies at 1° C. and boils at 236° C., it is encountered ss a
liquid; whereas thymol, having a melting point of 49.6° C. and a
boiling point of 231.8° C., is a solid, even at body temperature.
Carvacrol has a pungent aromatic taste, which much resembles that
of thymol, and possesses a distinct local anesthetic property, as may
be noticed when the drug is applied to the tongue. At the time of
distillation it is a colorless oil, which, upon long standing, assumes
a reddish brown color. It has a peculiar odor not unlike that of
thymol, but much less pleasant.

Thymol, according to Seidell (1919), is soluble in water at 20° C.
to the extent of about 880 parts per million. No definite statement
in regard to the solubility of carvacrol in water has been found; but
with the highest concentrations used in these experiments, which was
500 parts per million, a perfectly clear solution was obtained.

The United States Dispensatory (1918) quotes Martindale as stating
that carvacrol is almost as actively germicidal as its isomer, thymol,
but the data upon which this statement is based have not thus
far been found by the writer. Hixson (1918) includes the state-
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ment that “Recent comparative tests have shown carvacrol to be
practically equal to and, in some cases, to possess greater antiseptic
values than thymol,” but this conclusion is based on only four via-
bility tests on bacteria. Sollman (1919), the results of whose work
were published after the present study was under way, concludes that
carvacrol ranks with oil of chenopodium and thymol in toxicity for
earthworms, that probably it is more irritant and toxic for dogs than
thymol, and that it deserves a careful clinical trial as an anthelmintic
substitute for thymol. The writer has been advised that clinicians
have found that patients objected to its use on account of the taste.
It is possible that a method of administration might be adopted which
would obviate this objection.

The factors, then, which indicate that carvacrol may be used as a
substitute for thymol are as follows: Its source of supply in this
country is assured; the raw materials from which it may be made are
inexpensive; it is a liquid instead of a solid, as thymol, at body tem-
perature, which gives it a better chance of coming in contact with all
parts of the intestinal wall; it has a distinct local anesthetic property
which, combined with its anthelmintic action, indicates a high effi-
ciency; and, being an isomer of thymol, its toxicity, as well as its
anthelmintic properties, as shown by Sollman, is probably quite
similar to that of thymol. In connection with the present toxicity
experiments on rabbits and paramecia, it seemed that additional
evidence in regard to its anthelmintic action, as indicated by tests
on earthworms, might be valuable.

EXPERIMENTS ON RABBITS.

Dogs were found to be unsuitable for this work because they
vomited soon after the drug was given, which, of course, made it
possible that some of the drug might be lost. For this reason rabbits
were chosen for further work. Both drugs have been administered by
three methods: sometimes they were given in a 50 per cent solution
in olive oil in gelatin capsules, sometimes in full strength in gelatin
capsules, and at other times by means of a small inelastic catheter
attached to an accurately graduated syringe. In the case of thymol
the catheter method could be used only when the drug was dissolved
in oil, while this method was applicable to carvacrol either in full
strength or in oil. No comparison of results has been made to deter-
mine whether or not any difference in toxicity has resulted from these
different methods of administration. The introduction by catheter
and syringe, both being completely filled, has proved the most satis-
factory from the standpoints of accuracy and convenience.

In all, 109 rabbits have been used, grouped, according to the drug
used, into four series, namely, those receiving 50 per cent thymol
dissolved in olive oil, those receiving thymol in the form of powder,
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those receiving 50 per cent carvacrol in olive oil, and those receiving
carvacrol in pure form. The dose for each ranged from 0.25 gram to
3 grams per kilo. A considerable individual variation in suscepti-
bility was noticed, which was probably due, in part at least, to the
variable amount of food in the stomach. The length of time of sur-
vival for each animal, or the time the animal was kept under obser-
vation; varied from a few hours to several weeks.

TABLE I.—Results of dzfermt sized doses of thymol and carvacrol administered with and
without olive oil.

Thymol. Carvacrol.
In olive oil. Not in oil. In olive oil. Not in oil.
No. of Dose | Days No. of Dose | Days No. of Dose | Days No. of Dose | Days
- -lin'gm.| sur- ingm.| sur- - ingm.| sur- . ingm.| sur-
animal.| jorye’ | vived. animal. per kg. | vived. | 30m8l | porkg. | vived, | animal. perkg. | vived.
123......] 0.25| 65+
m...... .25 654+ 0.33 25
45,0000 5 | 1204 0.5 2% .5 8
.5 18 .5 24 .5 9
.5 3L .5 19 ) 32
.5 34 N 18 .5 35
N 54 5 34 5 10
.5 654 .5 16
.5 654
.5 654
5| 150 [8e...... .75 9 75 2
.;5 224.
Y (]
-;5 g55+
.75
Lo 76+ 1.0
L0 37 . 1.0 120
Lo ] 28...... 1 3 9”2...... L0 118
Lo 6 4...... Lo 2
{.3 eg+ 25...... Lo 2
L5 1204+ 20 L5 16 93...... 15 2
. J L5 1204 L5 1204 | 86C....| LS 120
7.......] L5 64 L5 5
eeeeeed L5 6 L5 2
L5 7 L5 3
2.0 79 2.0 5 2.0 2 2.0 118
2.0 3 2.0 15 2.0 1 2.0 4
2,0 2 2.0 19 2.0 2 2.0 3
2.0 21 2.0 11 2.0 1 2.0 1
2.0 4 2.0 1 20 | 118 2.0 3
3.0 1 3.0 4 3.0 1 3.2 3
3.0 1 3.0 8 3.0 1 3.0 6

1 Hours.

wggt;m .—The + sign moans that the rabbit was discarded on the day indicated and probably lived even

It may be observed from Table I that in doses of 0.25 gram per
kilo, 5 received thymol and 5 carvacrol. Only 1 rabbit died during
the period of observatxon, which extended over 65 days. This rabbit
lived 15 days after receiving thymol which probably means that
neither the thymol nor carvacrol in this dose was responsible for any
deaths.
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The next higher. dose was 0.5 gram per kilo, 30 rabbits receiving
this amount. Among the 14 animals reoeiving this dosage of car-
vacrol, 2 died within 3 days, whereas the remmnmg 12 lived 8 days or
longer (most of them 5 weeks) after receiving the drug. Of the 16
rabbits receiving 0.5 gram of thymol per kilo, none died in less than
16 days.

Among 11 rabbits which received 0.75 gram per. kllo, 5 received the
carvacrol and 6 the thymol. The table shows that of the 5 receiving
carvacrol, 1 died the second and 1 the fourth day, whereas the other
3 lived 27 days or longer. Of the 6 receiving thymol, the first to die
lived 9 days, and the next 15 days. The other 4 lived 20 days or
longer.

Of the 14 animals receiving 1 gram per kilo, 8 received carvacrol
and 6 thymol. Six of the 8 rabbits receiving carvacrol died within 3
days, and 3 of the 6 rabbits receiving thymol died within 6 days.” All
others lived beyond the time when the drug might probably have been
the cause of death.

The dose of 1.5 grams of carvacrol per kilo was used on-7 and of
thymol on 5 rabbits. Of the 7 receiving carvacrol, 5 were dead
within 5 days, and of the 5 animals receiving -thymol, 2 were dead in
7 days. The only other rabbit which may posmbly have died from
either carvacrol or thymol lived 16 days after recelvmg carvacrol.

A still larger dose of 2 grams per kilo was given to 20 rabbits, 10
receiving carvacrol and 10 thymol. All 10 receiving carvacrol died
within 4 days, whereas 4 of the 10 animals given thymol were dead in
the same time, 1 in 5 days, 4 in 11 to 21 days, and 1 certainly sur-
vived all effects, since it lived 79 days. :

Eight animals received 3 grams per kilo. Four of these received
carvacrol and 4 received thymol. All died within 8 days.

No statement has thus far been made as to the comparative re-
sults when either thymol or carvacrol was given with or without olive
oil: This, however, is shown in Table I. There was no intention of
dwelling particularly on this question, but, since both methods were
used, attention may be called to the results obtained. In regard to
thymol in doses of 0.5 gram per kilo, no animal died in less than 16
days, and the length of time of survival varied to such an extent that
it seems improbable for thymol to have been the cause of death in any
case. Of these 16 rabbits receiving 0.5 gram per kilo, 10 received the
thymol in olive oil and 6 received it in powdered form in gelatin
capsules. In doses of 2 grams per kilo, however, 3 of the 5 animals
receiving thymol in olive oil died within 4 days, whereas the same
dose without oil in 5 cases produced 2 deaths in 5 days, and 1 of these
animals showed on post-mortem examination that death was probably
due to pneumonia.

Two rabbits received 3 grams of thymol per kilo in olive oil and
both died within 1 day. In contrast to these, of the 2 rabbits which
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received 3 grams of thymol without olive oil, 1 lived 4 and the other 8
days. When carvacrol is given in doses less than 2 grams per kilo,
the table would indicate that if any difference in toxicity is shown, it
would seem to be more toxic without than with the olive oil. This,
however, is not the case when given in doses of 2 and 3 grams per kilo.
Definite conclusions as to whether or not carvacrol or thymol is more
toxic when given with olive oil can not be reached without further
experiments. There seems to be no reason why carvacrol, being
already in liquid form at body temperature, should be more toxic
with an oil. On the other hand, since thymol is a solid at body tem-
peratare, it might be expected to be more toxic in the presence of a
solvent such as an oil. This was reported by Stiles (1902) to be the
case in dogs when thymol was followed by castor oil. Schultz (1915),
on the other hand, says: “It was found that oils in which thymol
readily dissolves, if used as a solvent, greatly increased the dose
necessary to kill.”” The question which concerned us more in this
connection was the relative toxicity of thymol and carvacrol. It is
evident from Table II that there is no striking difference in the
toxicity of the two substances when introduced into the stomach of
rabbits. A close examination of the whole series, however, appar-
ently shows a slightly greater toxicity for carvacrol than for thymol.
This difference is certainly not enough to discourage a clinical trial in
cases where conditions can be carefully controlled. As a matter of
precaution, the dose used at first should, of course, be much smaller
than the relative toxicity on rabbits would indicate.

EXPERIMENTS ON EARTHWORMS.

There is no intention of concluding directly that if carvacrol is
toxic for earthworms it is likewise toxic for hookworms in the intes-
tinal tract of man. Thymol, however, is generally known to have
such an action; and if thymol and carvacrol affect earthworms in
the same way, then we have reason to believe that they may also
act the same on hookworms. Two species have been used, namely,
Helodrilus calignosa (common garden worm) and Allobophora foetida
(commonly known as the dung worm). In only a few cases, however,
were the former observed, and hence all conclusions herein mentioned
will refer to the latter. The worms were brought into the laboratory
in some of the earth in which they were found and were kept in a large
evaporating dish covered with a piece of plate glass. This prevented
their escape and also kept the earth from becoming too dry.

Earthworms were used by Straub (1902) for the determination of
the relative toxicity of various substances. He used glass dishes of
a size such as to allow 50 c. c. of the solution tested to fill the dish to
a depth of about 3 mm., and states that in well water the worms
behaved normally for days.
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Tasre III.—Tozicity of carvacrol on earthworms.

Time required to kill for indicated parts per million.
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The method used by Sollman (1919) and later by Mucht (1919)
consists in placing five worms in 100 c. c. of the solution to be tested
in a conical urine glass. This method was used in the first few of
these experiments, but the control experiments carried out by
immersing the worms in distilled water, tap water, and tap water
containing some of the earth in which the worms live, showed that
two worms in each glass did not remain in good condition over long
periods of time. In these fluids, in some cases, the worms were
found to be dead the next day. This suggested some cause other
than the drug itself. Drowning was suspected, and petri dishes were
substituted for the urine glasses. Fifty cubic centimeters of the con-
trol, or of the solution containing the drug to be tested, were
placed in a petri dish 15 cm. in diameter, and the dish was kept closed.
By using 50 c. c. in these dishes, the control fluids caused no
effect, even though the worms were confined in them for more than a
week. The solution is thus too shallow to complicate the results by
a possibility of drowning, yet deep enough to insure an exposure of
the worms to the drug at all times and to prevent an appreciable
loss of the drug. All experiments have been made at room tempera-
ture, which ranges in the neighborhood of 21° C. Fresh solutions of
the drugs in distilled water were always used. Before making an
observation the worms were immersed in water to remove adhering
particles of earth. Two were then placed in each dish and closely
observed for a few minutes. Kurther observations were made at
intervals of 15 minutes for several hours, or until death occurred.

The findings for thymol and carvacrol agree in every respect with
the possible exception of the length of time required to kill. The
response varies in intensity, but not in character, with the concen-
tration of the solution used. In the strongest solution (500 parts
per million) the worms at first make a few frantic efforts to escape.
These are quickly followed by whipping and writhing movements,
which rapidly become more and more feeble until all motion ceases,
which occurs within from 10 to 15 minutes. Incidentally, it is of
interest to note that within a few seconds after the worms are placed
in either solution they begin to discharge a round mass of yellow
substance from the mid-dorsal portion of each segment, which gives
a beaded appearance along the dorsal surface. It is soon thrown off
and gives the solution a yellow tint. No evidence has been found
which would indicate that this is a waste product, thrown off on
account of a stimulating action of the drug, or a protective mechanism
designed to neutralize in some way the irritating action of substances
with which they may come in contact. With the lower concentra-
tion these reactions require more time to develop, so that in a solu-
tion of 100 parts per million the movements continue for an average
of about 90 minutes. Cessation of spontaneous movements is not



June 10, 1921,

1327

10l
M U pIINDIY Sanoly Wi Ml
mllF 92 313 oz b g L) or o 1 @ ¥ 4 O ﬂl L ..iﬂ « J ;t%o
e #-llllﬂlllll..“ﬁl 1
R
R I.‘ o
! | 000
-
i \ oouw
OwAlL T v <
FONPYAWYD T =T~ ” 8
i (-2 owizg sarovy| 40 ~_ IN
N WAONAIIE T WO TONIVATED 1757307 ) oa.w”.
. . | S
i \
1
1
|
[ 4




June 10, 1921, 1328

considered a criterion of the time of death, because movements may
still be produced by mechanical stimulation for a somewhat longer
time. The exact time at which no reaction cap be obtained by
mechanical stimulation- has been eonsidered as the time of death.
The length of time required to produce death by the different concen-
trations is shown in Tables II and III. The corresponding curves
(Fig. 1) plotted from these figures reveal the fact that with most
concentrations carvacrol requires slightly more time than thymol in
which to produce death. "This difference is so slight, however, that
it may possibly lie within the limits of experimental error. An
irregularity in the curves for both thymol and carvacrol is shown for
concentrations between 50 and 100 parts per million. No explana-
tion can be given at present for this variation.

EXPERIMENTS WITH PARAMECIA.

For the purpose of supplementing the toxicity experiments with
a unicellular type, the paramecium was selected. It was soon found
by a few preliminary tests that this organism is rapidly killed by
10 parts of the drug per 100,000 parts of distilled water, whereas
1 part per 100,000 does not kill. The experiments were therefore -
confined between these limits of concentration. The method
usually followed consisted in arranging nine small test tubes in a
rack and placing in them, respectively, 1, 2, 3, 4, 5, 6, 7, 8, and
9 c. c. of a 0.01 per cent solution of the drug to be tested. In the
same order was added 8, 7, 6, 5, 4, 3, 2, 1, and 0 c. c. of distilled
water. Each tube, theretore, contained 9 ¢. ¢. To each tube was
now added 1 c. c. of water containing the paramecia, which resulted
in dilutions, mentioned in the same order, of 1, 2, 3, 4, 5, 6, 7, 8, and
9 parts per 100,000. The data card as used in tabulated form is

shown below:
' DATA CARD.

DRUG ( Thymol or Carvaerol) DATE.......eeeeeeeeeeeeeeee ...

Cubic centimeters 010.01 per
cent (thymol or carvacrol).| 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0
Cubiccentimeters of distilled
HiO.ouiimiiiiiiannaan.. 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
Cubic centimeters of H:0
containing paramecia. ..... 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Resultingdilutions.......... .00001 . .00003{ .00004] .00005 . .00007] .00008| .00009
Time of day culture was . -
..................... 11:17:0 | 11:17:0 | 11:18:0 | 11:18:0 | 11:19:0 | 11:57:0 | 11:53:0 {11:51:30 | 11:50:0
Time of day all were found
.............................................................. 1:0:0 [11:54:30 | 11:52:0{11:50:30

Time required tokill........ Jccoeoi]oeaeeai]oaiiiisioiiiiiaols 1:30:0 [0:1:30 ' 0:0:30 0:0:30

It is necessary, especially with the stronger solutions, that the time
be very carefully observed when the culture is added and when all
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paramecia are dead. As soon as the culture was added, the tube
was inverted once or twice to insure immediate contact of the para-
mecia with the drug. This was usually accomplished in one or two
seconds. A drop of the mixture was immediately placed on a slide
under the microscope and carefully observed. Fresh drops were
thus examined as rapidly as possible until all paramecia were found
to be dead. This procedure was repeated for the various dilutions.

The length of time of survival for all dilutions is shown in Table IV.
From these averages the corresponding curves (Fig. 2) were plotted. It
may be observed that between 5 and 7 parts per 100,000 there is a sharp
break in the curve. Only after a day or more were all found to be
dead in solutions of less than 5 parts per 100,000, whereas with 7
parts per 100,000 all were usually dead in two minutes or less. Of
course, in any given tube some individuals were dead some time
before all were dead. It was found that a much more definite end
point could be obtained by taking the time at which all were dead
instead of when approximately all were dead.

The culture of paramecia contained the individuals in numbers
such as to permit the dilution as described above, and then with a
magnification of about 50 times there were usually 4 to 6 in the field
of the microscope at any one time. Thus, an approximate idea may
be gained as to the number of paramecia exposed.

The ,point of most interest at the present time is the fact that
there is no striking difference in the toxicity of the two substances
for paramecia.

The author wishes to express his thanks to Dr. James E. Benedict,
of the Smithsonian Institution, for assistance in the identification
of the earthworms used, and to Prof. Carl Voegtlin, of the Hygienic
Laboratory, for helpful suggestions throughout the work.
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Conclusions.

1. The toxicity of thymol and of carvacrol on rabbits is essentially
the same.

2. The toxicity of thymol and of carvacrol as tested on paramecia
shows no striking difference.

3. Tests on earthworms indicate that the relative anthelmintic
value of thymol and carvacrol is practically the same.
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RESUME OF INSTRUCTIONS RELATING TO THE ENFORCE-
MENT OF THE UNITED STATES QUARANTINE REGULA-
TIONS AT FOREIGN PORTS.

The following circular has recently been issued by Asst. Surg. Gen.
Rupert Blue, in supervisory charge of medical inspection at European
ports, stationed at Paris:

In order to secure uniformity of procedure at ports of embarkation, the following
résumé of instructions is hereby issued for the information and guidance of all
concerned:
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1. Vaccination: i

(a) Steerage passengers, whatever their origin, shall be vaccinated prior to embarka-
tion unless they show satisfactory evidence of having acquired immunity to smallpox
by previous attack or a successful vaccination within one year.

" Medical certificates of vaccination shall not be aecepted as evidence of a person’s
immunity to smallpox. Actual examination of every individual for marks and signs
of a successful vaccination shall be required. -

(b) Each steerage passenger shall receive a card, as required by paragraph 109 of
the United States Quarantine Regulations. This card, stamped by the Medical or
Consular Officer, shall be issued to every member of a family as well as to the head
thereof.

(¢) Members of the crew shipped in ports where smallpox prevails shall be vacci-
nated as in the case of steerage passengers.

(d) When it appears.that second-class passengers who would ordinarily be third
class (steerage) are traveling second class either to avoid quarantine regulations or
because transportation has been provided for them, they should be vaccinated unless
rendered immune by a previous attack of smallpox or a successful vaccination within
one year.

II. Inspection—Delousing—Detention: :

(a) All steerage and second-class passengers originating in countries east and south
of Germany, Switzerland, and Italy, or coming from Asiatic or African Mediterranean,
or Black Sea ports, shall be deloused and placed under observation in clean quarters
for a period of not less than 12 days prior to embarkation.

All steerage and second-class passengers who have been in such contact, prior to
delousing and disinfection, with the classes of passengers subject to 12 days’ deten-
tion as to render them liable to have become infested, shall also be detained 12 days
under observation.

During the period of detention, passengers shall be kept in separate quarters and
subjected to a daily medical inspection. While “‘observation” does not mean the
absolute isolation of the passengers, it is intended to safeguard them against the possi-
bility of reinfestation. Care should be taken that all passengers who are subject to
detention, presenting themselves for the final examination on the day of embarka-
tion, have actually been detained }2 days subsequent to delousing.

(b) Steerage passengers originating in Continental Europe, west of the easterly
boundaries of Germany, Switzerland, and Italy, shall be deloused and their effects
disinfected.

Second-class passengers from the same territary, and steerage and second-class
passengers from Great Britain, Denmark, Norway, and Sweden, shall be inspected,
and if found to have lice or eggs om their persons or clothing, shall be deloused and
their effects disinfected.

(¢} The United States Public Health Officer ghall examine each individual of the
steerage and second-class passengers separately on the day of embarkation; he may
be assisted in this examination by one or mere experienced male or female assistants,

(d) He shall inspect the quarters occupied by the steerage and second-class passen-
gers aboard the vessel for the purpese of ascertaining that the bedding and quarters
are free from lice or the eggs of the m,mthatmmmadeqmteforthedeatmchm
of said lice and eggs have been adopted and performed.

In so far as is practicable, such an inspection shall be made of quarters and bedding
in the hotels accommodating clean passengers awsiting embarkation.

1. Distnfection: _

. (a) The baggage, both hand and hold baggage, of passengers mentioned in Article
II (a) shall be disinfected by steam under pressure and appropriately labeled; the
baggage of continental steerage passengers shall be disinfected in similar manner;
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- the baggage of other steerage and second-class passengers who are found, on inspection,
to be infested with vermin, shall also be disinfected.

(b) It should be pointed out to the steamship companies concerned that the disin-
fection by steam, under pressure,of bedding, blankets, and clothing from typhus
and smallpox infected countries is as important an obligation as the delousing of the
passengers and their body clothing.

In no instance should this class of baggage of second and third class passengers
escape disinfection.

If the facilities at a port are inadequate for the purpose, the companies should take
the proper steps to prohibit the bringing of such baggage ; they can well do so on the
ground that it is a serious menace to the health of the passengers and to the public
health of the United States.

All personal effects (baggage) that have been disinfected should be labeled to show
where and when the work was done.. .

IV. Bills of health:

Whenever detention or delousing has not been performed to the satisfaction of the
Medical Officer, or when passengers whom the Officer has recommended for rejection
are embarked, the Medical Officer shall not countersign the bill of health, but should
a bill of health be issued by the Consul he shall note the facts, as well as the reason for
his action, upon the margin thereof. The Quarantine Officer at the port of destina-
tion will thus know that the omission of the Officer’s signature is intentional and not

accidental.
V. Certification of transit passengers:

(a) Steerage and second-class passengers departing for the United States via Brit-
ish, Danish, Norwegian, and Swedish ports may be deloused, detained, and have
their effects disinfected at any of the following ports—namely, Danzig, Hamburg,
Bremen, Rotterdam, and Antwerp—provided that adequate measures are adoptod
by the companies concemed to prevent contact between them and verminous emi-

" grants while transferring to the ports of embarkation. Individual delousing and
detention certificates should be issued to such passengers for the information and
guidance of the sanitary officers in the ports and places through which they will
pass.

(b) Steerage and second-class passengers ultimately destined for the Un}ted States
via Canada shall be subjected to exactly the same measures as are required of persons
- sailing directly for ports of the United States.

V1. Periodic deratization of freighters:

Upon the request of owners or agents, Medical Officers shall supervise the fumiga-
tion of vessels (when empty) from plague-infected ports, for the destruction of rodents
and other vermin, in accordance with the standards prescribed by the United States
Quarantine Regulations. - A fumigation certificate shall be issued in each case.
(See Public Health Reports for plague-infected ports.) -This matter should be taken
up with the shipping agents with a view to systematic deratization of vessels bound

“for American ports at least twice a year.

VII. Station files:

Medical Officers are required to keep a complete file at the Consulates of official
communications received and official communications sent, so that incoming officers
may, by consulting the same, readily acquaint themselves with the scope and char-
acter of the operations carried on at the station.

VIIL. Reports:

The weekly and monthly report shall be addressed and forwarded directly to the
Surgeon General; it shall have at the lower left corner the following: ‘Copy to the
Medical Officer in Charge, Paris,”’ and said copy shall be forwarded to No. 10 Rue
de I’Elysee, Paris, France.
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Matters relating to station management or the interpretation and conduct of Service
operations shall be forwarded to this office.

Respectfully,

RuPErT BLUE,
Assistant Surgeon General,
In Supervisory Charge of Medical Inspection at European Porls,

COURT COMPELS BOARD OF HEALTH TO ABATE NUISANCE,

In two recent cases ! decided by the Supreme Court of Nebraska,
the court holds that, where a nuisance actually exists and the local
board of health has failed, neglected, and refused to abate it, although
it is its duty under the law to abate it, the board may be compelled
by mandamus to take action and perform its duty.

TYPHOID FEVER IN CLEVELAND, OHIO, FOR THE YEARS
1918, 1919, AND 1920—ERRATUM.

In the article, “Typhoid Fever in Cleveland, Ohio, for the Years
1918, 1919, and 1920,”” published in Public Health Reports for May 20,
1921, the lower curve in Chart 6, page 1115, should be titled ‘ Chlorine
dosage’’ instead of ‘“Mean of fermentations in treated water,” and
the curve titled “Chlorine dosage’” should have the designation,
“Mean of fermentations in treated water.” These titles were
inadvertently interchanged when they were redrawn from the ongl-
nals which Dr. Perkins submitted with his paper.

/DEATHS DURING WEEK ENDED MAY 28, 1921.

Summary of information received by telegraph from tndustrial snsurance companies for
week ended May 28, 1921, and corresponding week, 1920. (From the ‘‘ Weekly Health
Index,” May 31, 1921, issued by the Bureau of the Census, Department of Commerce.)

Yoy it week mant

Policies in force....ccviieerieeraneereneeecieeaneacnens . 46,990,382 43,875,553

Number of doath claims. .......coecveieeceneecencasnes . 7,671 8,872

Deathdmmsperlooopohcmmforce 8.5 . 9.9

1 State ex rel. Glatfelter et al. v. Hart et al., Board of health, 182 N, W. 567; State ex rel. Glatlelter et al. o
Clark et al., County Board of Health, 182 N. W, 569. .
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Deaths from all causes in certain large cities of the United Stales during the week ended
M;:z 28, 1921, infant mortality, annual death rate, and comparison with corresponding
week of preceding years. (From the * Weekly Health Index,”” May 31, 1921, 1ssued by
the Bureau of the Census, Department of Commerce.)

Week ended Deaths under 1 | Ipfant
May 28, 1921. Average year. mor-
Estimated il tality
City. Ppopula- death rate,
. tiom, July | rate Week Previous week
1, 1021, (Total Death atoper gnded | "VCor | ended
X e 2
catis. | rte o | yearss ‘MY
229,195 16 3.6 10.4 5 .6
115,071 42| 190| C 146 3l C 5
207,473 52| 13.1| C 16.2 9| Cc 1
751,537 192 13.3| A 15.4 21| A 2
186,133 59| 165 A 21.1 6] A 10
757,634 213| 14.7| A 18.5 0| A 3
149,967 37| 129| A 159 5 A 6
519,608 121 121 C 13.3 <3 C 19
110,444 9| 184 A 141 6| A 3
119,672 24| 10.5[..........
2,780,655 682| 128| A 14.3 116
403,418 08| 14.0] C 13.0 8
831,138 166 10.4| C 12.8 24
, 358 68| 14.5| C 1.3 7
65, 282 14.2| A 14.8 8
158,119 30 9.9/ C 98 6
) 152 16.2| A 12.8 1
1,070,450 215 10.5| C 12.8 48
20, 668 52| 22.5| C 16.0 1
141,197 3| 13.7| C 16.5 5
14,340 36| 130/ ......... 1
325,215 81| 13.0| C 13.6 4
302, 788 72| 124! C 129 12
103,908 29( 146|.......... 6
336,157 80| 1241 C 122 7
611,636 156 | 13.31 A 12.7 13
236,083 9| 17.4| C 142 8
113,757 21 9.6 A 16.2- 4
165, 72| 27 C 19.2 7
468, 107 11.9{ A 1.7 21
392,815 67 89/ C 123 8
119,536 24| 105, C 15.4 3
125,012 27| 1L.3| A 157 3
,007 38| 1.9 C 14.6 8
) 657 134 1771 A 19.1 25
5,751,867 | 1,216 11.0| C 12.2 160
, 885 85| 10.4| C 13.7 15
121,260 b=} 9.9 . ......... 9
226,472 45| 10.4| A 110 2
197,066 58| 15.3).......... 7
137, 32| 121).......... 4
1,866,212 398| 11| 156 57
508,413 167 14.6| C 157 b4
m,gg 71| 14.0| C 13.4 6
239, 73| 159| C 153 19
175,686 56| 16.6| C 16.6 9
305,229 52 89| C 13.8 10
786,164 208 13.8( C 12.9 18
. Pgul, Minn. ... 237,781 51 1.2 C 13.9
8alt Lake City, Uts 121,585 38| 16.3| A 12.8 9
, Calif. 520,546 44| 14.4(C 120
- 327,227 50 80| A 90 [
104,442 14 70| C 10.0 2
135,877 B3| 127].......... 5
177,265 39| 11.5| C 159 8
253,606 67| 13.8| A 16.3 8
122,760 4| 17.4| A 187 3
454,026 m| 127| A 153 7
113,408 23] 10.6] C 15.9 81 ... .o.eeeenn..
184,972 9| 13.8]| C 121 8| € 8 64
103,324 2| 11.6| A 109 2] A 2 45
139,432 29| 10.8]... ...... 2]eennnns 25

woek of the years 1913 to 1917, inclusive. “C” indicates
data for the week of the year 1 y !

Deaths under 1 year per 1,000 births—an annual rate based on deaths under 1 year for the week and
births for 1920. Cities left blank are not in the registration area for births.
¢ Data based on statistics of 1915, 1916, and 1917.



PREVALENCE

OF DISEASE.

No heaith department, State or local, can effectively prevent or control disease witﬁout
knowledge of when, where, and under what conditions cases are occurring.

UNITED STATES.

CURRENT STATE SUMMARIES.
Telegraphic Reports for Week Ended June 4, 1921.
These reports are preliminary and the figures are subjoct to change when later returns are received by

the State health officers.
ALABAMA,
Cases.
1
22
5
68
3
38
8
1
12
2
7
Jefferson County....... [P ceeeeee 40
Scattering..... ceeecereenenen e 22
Tuberculosis. ... . 9
Typhoid fever......... . 13
‘Whooping cough........coocuiiennecaicnnnanan . 9
) ARKANSAS,
Cerebrospinal meningitis. . .coooiieennaaen. .. .1

CALIFORNIA,
Cerebrospinal meningitis:
L0233 F:3 1 U 1
San Francisco. i
Dengue........ coee 1

CALIFORNIA—continued.
Cases.
Influenza...................o. [T [P 9
Poliomyelitis—Dixon......
Smalipox:
Pomona..........
Riverside. .......
San Francisco. ...
Scattering
Typhoid fever
(Exclusive of Denver.)
13
20
9
[+
11
3
23
b3
4
3
1
Cerebrospinal meningitis. .......ccoo....... . &
3
B
®
8
2
2
2
18
Scattering.............. - S
Mumps......... ceeeees 14
Paratyphold JoVer..ccccreeeevrvecnevecevnceses 3

(1336)
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CURRENT STATE SUMMARIES —Continued.
Telegraphic Reports for Week Ended June 4, 1921—Continued.

CONNECTICUT—Ccontinued.

~ Cases.

Pneumonia (10bar)...c.ceceecceecrcccccccancie
Scarlet fever:

Septic sore throat..............
Tuberculosis (all forms)....

GEORGIA.
Cerebrospinal meningitis.....cceeeenennneee. .
Chicken POX......c.cceemecennnnnnn ceee
Conjunctivitis (infectious)...... cees
Diphtherig................. .
Dysentery (amebic).....c.ceemneneeannn .
Dysentery (bacillary).. .
German measles....... .
Hookworn...... .
Malaria....... .
Measles......... .
MUMPS.cc.ceneeneenncaceccccncccces ceccocsecsn
Paratyphoid fever. cecoeccccscases
Pneumonia. .....cceeeuecenniiceecncecaeanae .
Scarlet fever......ceeeeecennncnnen.. P
Septic sore throat . ceeeeecneeen
SMAHPOX....cceernrieieceencecncncaanen ..
Tuberculosis (all forms).....c.c..ue..... ..
Typhoid fever............ .
‘Wheopingcough........ooooieneiiiinninnnes .

ChiOBRO. ..ccvceereenvancocccecancncccnanse
Galve.....cccevcvececoccncnionens
Poori.....cccecicnceanccieccncccicnncsioee
Sestiering.... ceseies

1Week ended Friday.

eccsee

9

13
52

1
40
12
50

© 00 ay put bt jud bt

w oo ~3

-
o

P N JOR-JUEPY 3§ 0 ST I

ILLINOIS—continued.

Smallpox:

Pneumonta (all forms)......
Bcarlet fever......ccceeeercenccccccecrcsenceee

June 10, 1921,

38:—:-&5&»-&&38&
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CURRENT STATE SUMMARIES—Continued.
Telegraphic Reports for Week Ended June 4, 1921—Continued.

MARYLAND—continued.

Ophthalmia nconatorum.........
Peliagra............... eeecencetcctcccannaanes
Pneumonia (lobar)

Poliomyelitis. .....

“Tuberculosis (all forms). ...
Typhoid fever. .............

Whoopingecough.......cooioiiiiiiniiininanna.
MISSISSIPPI.

MONTANA.
i’ Cases.
Diphtheria. .....c.ooienaaeen. cereneneeceens . 10
Poliomyelitis—Great Falls............... coscee 1

Rocky Mountain spotted or tick fever:

1
7
36
3
Chicken POX....cciiieeeenieennnnnnnnn 22
Diphtheria....... 19
German measles. . 3
9
43
13
20
9
34
15
Typhoid fever:
Grand Island..................... decene cee 12

Diphtheria. .
Influenza...
Malaria.. .
Measles.. .

‘Whooping cough. ..
NEW MEXICO.

Chicken pox.....
Conjunctivitis. ..

NEW YORK.
(Exclusive of New York City.)
Diphtheria......o.oooeeiiiiiiiiiaa. ceeees

Smallpox:

Georgetown.........cccueeu.. ceveen sessee

Whoopingcough................. cececcssssases 200
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CURRENT STATE SUMMARIES—Continued.
Telegraphic Reports for Week Ended June 4, 1921—Continued.

NORTH CAROLINA. ‘WASHINGTON.
Cases.

ChiCken POX....ccviiiinennnrerereiinnceennees . 46

Cerebrospinal meningitis. . cc.coeeeeennne.

Chicken pox............. . ... 108
Diphtheria......... ... 51
Influenza........... ... BB
Measles.... . ... 8
Poliomyelitis. e 2

Scarlet fever.. . 93

‘Whoopingcough. . ..coeeeoemieiianenenanaaei, 40 Smallpox. . ... ... 103
Tuberculosis......... .2
VIRGINIA. Typhoid fever. ..... . 10
Smallpox—Richmond. .......cccceiiinennaeae 2 Whoopingcough.......cocevuiireicnnnannn 78
Reports for Week Ended May 28, 1921.
DISTRICT OF COLUMBIA, KENTUCKY.
L Cases,

Typhoid fever....
‘Whooping cough. . .oocevuruinnnraneniennnes

cescccsscce
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CURRENT STATE SUMMARIES—Continued.
Reports for Week Ended May 28, 1921—Continued.

KENTUCKY—continued.

16 | Trachoma....
33 | Tuberculosis....
8 | Typhoid fever....

14
17

PLAGUE.!

" HUMAN CASES OF PLAGUE REPORTED.

10 | Cerebrospinal meningitis

15 ‘Whooping cough........

AISSOURI.

SYRwndBe

H
0=
—
S

Bl

Place. Period covered. | Cases. | Deaths. Remarks,
fornia: 1921.
San Benito County......... Feb, Toeecenneniee]ennannns 1
A summary of the reports received of the occurrence of plague and the finding of e-infected rodents
in the Unit\:lryStates dul:i.;:g 1920 was pablished in Public H:gluth Reports, Jan. 7, 1 ‘n’a"‘"
PLAGUE-INFECTED RODENTS.
Rodents
Place. Period covered. PM, agu
infected.
Californ Count May 15 to 21 ot
Benito County.....c.cccaeucaaanncnaee. 0 0
v u:y 21-28. .. 14
Florida:
Pensacola......ccecaeeee ceccesscetcsoncans Jan.1t0 Apr. 18.. ... ..ooaiiiaai.tl 5
Apr.19toJuned....cc.eeninenininnnnnnnn.... 0
New Orleans....... eeeenenneeenrernnennns Jan. 160 M8Y 26..c.emnemnaeneeneennannnnnns 38
May27toJuned.......ccoiiuiiniiniinnnann []
Galveston...ccceeeeecnnacnncenieceaneaanns Jan. 1 to May 28... 1
May 29 to June 4. 0
1 Ground squirrels, Citellus beechyi.
CITY REPORTS FOR WEEK ENDED MAY 21, 1921.
ANTHRAX.
Place. Cases. | Deaths. Place. Cases. | Deaths.
New York: Ohio:
New York....ccccuuu..... ) 3 P, . Cleveland................ 1]...... ccen
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CITY REPORTS FOR WEEK ENDED MAY 21, 1921—Continued.

CEREBROSPINAL MENINGITIS.

The column headed “Medan for previous years” gives the median number of cases reported during
the corresponding weeks of the years 1915 to 1920, inclusive. In instances in which data for the full six
years are incomplete, the median is that for the number of years for which in{ormation is available.

‘Week ended Week ended
}g:gfg May 21, 1921. Melian| May 21, 1021,
Place. vious Place. Vi(l:us
years. | Cases. | Deaths. Years. | Cases. | Deaths.
1 1 1
2 |ieaea... 2
......... 2 1
[+ ]} P 1
0 1]...... .e
) b 1 N .
0 ) T,
8 7 3
0 1 1
] 1 1
] 1 1
3 1 1
(1] PO, 1
' DIPHTHERIA.
See p. 1347; also Telegraphic weekly reports from States, p. 1336.
INFLUENZA.
Place. Cases. | Deaths. Place. Cases. | Deaths,
3 1
ceecsecnes 1

cescsccsce

cececescas

ceces seees

LEPROSY.
3 Michigan:
New Orleans............. b 1N PO Ann Arbor....ccececeenn. b B O, .
Detroit........ ) 3 PO
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CITY REPORTS FOR WEEK ENDED MAY 21, 1921—Continued.
LETHARGIC ENCEPHALITIS.

Place. Cases. | Deaths. Place. Cases. | Deaths.
Nebraska: Ohio:
e cecescetsccaannnnn 1 1 Coshocton..... cecccccacan ) U O, .
MALARIA.

MEASLES.
See p. 1347; also Telegraphic weekly reports from States, p. 1336.
"PELLAGRA.
Place. Cases. | Deaths. Place. Cases. | Deaths.
South Carolina:
bama: Charleston.....ceeeeaeaa ool 1

MO RN R N

1
16

ccocccccse
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CITY REPORTS FOR WEEK ENDED MAY 21, 1921—Continued.
PNEUMONIA (ALL FORMS)—Continued,

June 10, 1921,

Place.

Montana:
Bui

M

St. Joseph‘ ..
Springfield

eccocssccscscscee

i7
JUSUO ;
"""" 3

)

0
.
.
.
.
.
.
.
.
.

O b ek b

»

cecesce e

o MO QN W

leccaccrene

Lad NI T

[

[ Rhode Island:

New Jorsey—Contmuod

onIa:
Oklahoma City...........
Portland. ................

Pennsylvania:
Philadelphia

Pawtucket.

Providence.
Seuth: Carolina:

Chnrleston.

-

WOr s ORI
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CITY REPORTS FOR WEEK ENDED MAY 21, 1921—Continued.

POLIOMYELITIS (INFANTILE PARALYSIS).

The column headed “Median for previous years™ gives the median number of cases reported during’
the corresponding weeks of the years 1915 to 1920, inclusive. In instances in which data for the full six
years are incomplete, the median is that for the number of years for which information is available.

L. Week ended Week ended
gregxr? May 21, 1921. rlgregi;n May 21, 1921,
Place. vious Place. vious - -
years. | Cases. | Deaths. Yars. | Cases. (Deaths.
California: Pennsylvania: .
San Francisco........ 0 1f...coe . . McKees Rocks. ...... eeceenes 1....... .
Connecticut: Vermont:
Fairfield........ PR . 1].ee.coeo || . Burlington........... ) B PO
Michiga: :
Highland Park....... 0 1 1 Milwaukee........... 2
RABIES IN ANIMALS.
Place. Cases.
Kansas (015 2 eeceenatecececcsacnectestosasencensssasonacarmntsnnacssronnnns
New Jersey:
WSt OMIDEC. ¢ eeee ittt et e e n e s m e macaceaans
102
B\ 111 g
RABIES IN MAN.
Place. Cases. | Deaths. Place. Cases. | Deaths.
California: f . Ohio:
Sacramento............... 1 1 Cleveland................ .. .o

SCARLET FEVER.
See p. 1347; also Telegraphic weekly reports from States, p. 1336.

SMALLPOX. .

The column headed “Median for previous years” gives the median number of cases mpotiod during
the corresponding weeks of the years 1915 to 1920, inclusive. In instances in which data for the full six
years are incomplete, the median is that for the number of years for which information is available.

Week ended Week ended
f’:fgjr‘: May 21, 1921, gedp:‘_l May 21, 1921.
Place. vious Place. vious
YeArS. | Cages. | Deaths. A Years. | Cases. | Deaths,
2 District of Columbia: ’
g ‘Washingto 1 3 lececccea
2 11
0 seenenge
1
1 2 ) 1N P, -
1 0 1
[1] 2 T
5 2 H I
lorado: 4 2
19 (1] 1
Connecticut: 4 3
Bristol...coceeeennncefeanaa.. Springfield........... 1 5
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CITY. REPORTS FOR WEEK ENDED MAY 21, 1921—Continued.
SMALLPOX—Continued.

Week ended Week ended
Median{ May 21, 1921. Mecdian| May 21, 1921.
for pre- y <, T for pre- <

Placo. vigus Placo. vngus
Years. | Cages. | Deaths. |: years. | ¢gses. | Deaths,
New York:
0 1 North Tonawanda...!........ 4
0 16 Rochester
2 1
4 3
20 7
0 1
1 7
1 1
2 2
1] 3
0 7 .
5| e H
1 4 1
5 1 1
2 4 1
0 8 1
0 2
4 9 8
2 1
ol 2 H
4 12 0
0 12 3
4 14
2 g 3 ........
7 g IR Or onl a
ortland............. 6
g ; """"" South Carolina:
------- Charleston. 1
0 1 Columbia. . []
6 71777""""3 || South Dakota:
1
: :
H 0
0 7
5 [1]
1 8
1 1
2 tah:
3 Salt Lake City....... 5
Vermon|
7 Rut!and ....... [
5 ‘Washington:
2% Aberdeen.... 1
9 Bellingham. . 0
%6 Seattle....... 2
Spokane..... 17
19 Tacoma...... 2
5 Vancoaver.. 0
23 Walla Walla 2
') U 4 5
6l 1 3
0 1
) ) PO,
9lllill 0 2
1 7
0 3
1 14
[] 2
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CITY REPORTS FOR WEEK ENDED MAY 21, 1921—Continued.

TETANUS.
Place. Cases. | Deaths. Place. Cases. | Deaths.
California: h Kansas: )
eeeceseccoscnnnne 1 1 Wichita... RN 1
Connecticut: . 1 Lmlﬁhnu: )
minwois: recsececenans X S & R ceene ew Orleans.....ceeeeuefeenneneen.
Chicago.......... cecsences ) 35 PO
TUBERCULOSIS.

See p. 1347; also Telegraphic weekly reports from States, p. 1336.
TYPHOID FEVER.

The column headed “Median for previous years” gives the median number of cases reported during
the corresponding weeks of the years 1915 to 1920, inclusive. In instances in which data for the full six
years are incompiete, the median is that for the number of years for which information is available.

‘Week ended Week ended
ltgdhn May 21, 1921, : ?‘eﬂi&n May 21, 1921,
Place, ol ahg “Place. vidus
yeaTs. | aces. | Deaths. years. | Cases. | Deaths,
ta:
0 b PO, 8t. Paul............. 0 | 3 O,
2 L 3 SO ric
City....... . 1 2 1
0 2 1) R
0 0 1
3 0 1
1
[1] 1
2
1
0 0
0
0 18
0 0
0 0
0 ]
0 0 1l...... .
0
2 0 D 3 PO .
2 21....... .
) 0 1 1
[}
0 1
0 0 ‘1
1 0 1
9 [
: I
[1] 17
[} 0 1
3
1 1
1 1 2
4 [\] 2]ieenccee
0 1licececen
7
0 1
3 1] 2
0 0 1
0 (1} 1
0
0 0 5
0 0 1
0 0 1l
1} 0 1
6 [1] 1
1 0 1
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CITY REPORTS FOR WEEK ENDED MAY 21, 1921—Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS.

. . Scarlet Tuber-
Diphtheria.| Measles. fever. culosis.

Poyuln- ‘Total
City. 1920, sub- | from
4 ]eei to all . -]
correction. | causes. § §

< =}

Cases.
Deaths
Cases
Deaths.
Cases,

I Deaths,

304
ﬁ:m
91, 410
ilmington................. 110,168 2l 1...... 12, 2
District of Columbia:
Deeenneenennenns ansn| 120 5. 12| 1] 2. 6] 13

Florida:
Miami
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CITY REPORTS FOR WEEK ENDED MAY 21, 1921—Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued.

Diphtheria.| Measies. | Scarlet | Tuber.

Popula- | Total fever. culosis,

tion Jan. 1, | deaths
} City. 1023, sub- | from " A A
ject to all . 3 % = ” 1 . a
correction. |causes.| & 3 § R 8 F
S|A|S8|A|IEE|A]|S]|A

Springfield..................
Indiaga.: gh

[$1:3 5 AN
Hammond..................
Huntington...._......
Kokomo. ...

La Fayette. .
Logansport..

Marion
Mi

Towa:

Louisiana: 1 ,
Alexandria.................. 117,510
Baton Rouge.. : 21,782
Lake Charles. . 13,088
Monroe. ......ccoeueen- 12,675

New Orloans. .oeoeeeeeenioodl 387,219,



1349 June 10, 1921,

CITY REPORTS FOR WEEK ENDED MAY 21, 1921—Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS —Continued.

. Scarlet Tuber-
Popula- | Total Diphtheria.| Measles. fover. culosis,
tion Jan. 1, | deaths
City. 1820, sub- | from . . |
ject to all .
correction. | causes.

Cases.

Deaths,

Cases.

Deaths.

Cases.

Deaths,
; Cases

Kalamazoo......cceceeeeen..
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CITY REPORTS FOR WEEK ENDED MAY 21, 1921—Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued.

City.

Popula- | Total
tion Jan. 1, | deaths
from

to all
correction. | causes.

Diphtheria,| Mcasles. %:“‘,;’:t m
; 1ERREARRE
§ .!; 3|4 g & g
3] 5] =] Q

-t el -t
=NEE peaBrxselas

S2Rd% sssvzasss

el
RX

essccclecccce
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CITY REPORTS FOR WEEK ENDED MAY - 21, 1921—Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued.

Scarlet Tuber-

. r ognh Total. Diphtheris.| Measles. fever. culosss.

ticn Jan. 1,] death

City. 1920, sub- | from
ject to all § . 2 2 . g
correction. | causes.| 2 = s 2 = 2 =
2|2 g 58|88
o | A 3] =] o =] [$) =]

New York—Continued. -
Ithaca

B8

Oklal

g S 8gssz

B
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‘CITY REPORTS FOR WEEK ENDED MAY 21, 1921—Continued.
DIPATHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continned.

. . Scarlet Tuber-
P - | Tota1 Diphtheria.| Measles. fever, culosis,

tim(}:ll}.‘l, deaths
City. 1920, sub- | from : ;

NCX M R g 3|42
= 3023|238 3|3|;:

BERRRS
2834

ERSNE
$23383%

et
g332E33088

-1,

bt fk ot
(XX

88

NS
©
=
-

EESERLEEARIRBE
EIRERE33FTaNRY

R
=5
g

SRR Y F P
REJBEEER

bk [l

EGRERER
-
-

RE2EN8

York.
Rhode Island:
Cranston

Nashrville.......
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B

CITY REPORTS FOR WEEK ENDED MAY 21, 1921—Coutinued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued.

Scarlet Tuber-
Popula- | Total Diphtheria.| Measles. fever. culosis.

tionJan. 1, | deaths

City. l%sab- lx"‘oﬁa. . g § 4 4
correction. | causes. g 5 g F § F § 3
[#] =] =] A (8] =]

4

Utah:
Salt Lake City..ceceeeenen.
Vermont:

Petersburg.....
Portsmouth....

13,820 3 PO AR I FO! FUP e 2 2




FOREIGN AND INSULAR.

CUBA. o
Communicable Diseases—Habana.

Communicable diseases have been notified at Habana as follows:

May 11-20,1921.| Re- .|| .

’ under . )
Disease. New treat- Disease.
Deaths.| ment

May 11-20,1921.

i

C brosplnal meningitis.|........ 1l........ Measles...................
hic ken pox a -9 : 9 || Paratyphoid fever........
Scarlet fever..............

4 || Small,
'l‘yphgl?ix fever............|

1 From the interior 18. 2 From the interior 19; from
MADAGASCAR.
Plagne—'l'amatave. ;

abroad 1.

During the period from March 1 to April 9, 1921, 80 cases of plague'
+with 49 deaths were reported at Tamatave, Madagascar

- MEXICO.
~ Plague—Tampico.

Information has been received under date of June 6, 1921, showing
the occurrence of 29 cases of plague at Tampico, Mexico, during the
previous 10-day period, the last case having been reported May 30,
1921. The total number of cases of plague reported at Tampico

from January 1 to June 6, 1921, is 71.

PERU.
Plague—Year 1920.

During the year 1920, 758 cases of plague, with 392 deaths and
108 cases in which the termination was stated to be unknown, were
reported in Peru. The cases were distributed in the departments,

including the Province of Callao, as follows: -

1 Public Health Reports, Mar. 25, 1921, p. 630.
(1354)
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Termi- Ter!nj.
Department. Cases. [Deaths.| 112tion Department. Cases. |Deaths.| Pation
known. known.
51 29 3 || Lambayeque... 19
23 10 {........ || Ldbertad 174 72 19
39 20 10 || Lima. 153 80 15
61 Piura. 204 132

The distribution of cases and deaths and cases of unknown termi-
nation, according to months, was as follows:

Termi- Termi-

Month (1920). Cases. | Deaths. 1ation Month (1920). Cases. | Deaths.| Dation
known. known.

9| e 9 [ IO

10| 6 14 8 i

ul a4 53| 25 1

8| 18 mo| 5 30

3 1 ol 6 14

10 2 6| 40 8

Yellow Fever—Department of Piura—1919 and 1920.

During the period June to December, 1919, 173 cases of yellow
fever, with 41 deaths, were reported in the Department of Piura,
Peru; during the period January to August, 1920, 455 cases, with
111 deaths, were reported. The occurrence in 1919 was reported in
six localities, the largest number of cases, viz, 112, being reported at
Piura; from January to August, 1920, the occurrence was reported
in 12 localities, with the largest number of cases, viz, 109, reported at
Paita. The distribution according to months was reported as follows:

June-December, 1919.

Month. Cases. Déaths. Month. I Cases. iDcaths.
16 6 Octorer.. .. ................
60 17 | Novemter.
4}) 13 | Decemter

January-August, 1920.

Termi- Term-

Month. Cases. | Deatbs.| mlgfn i Month. Cases. | Deaths. n?xtxll?n
known. | known.,

64 1 25 | 27 13 1

123 34 L4 29 5 22

120 18i....... 1 1l....... .

881 24 v 1 3 2]....... .
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-- PORTUGUESE GUINEA. ° - : -
Plague.

Plague was reported present, May 24, 1921, in Portuguese Guinea,
West Africa.
RUSSIA.
Cholera.

A serious outbreak of cholera in Russia has been reported under
date of May 19, 1921. Kolomna, about 55 miles distant from Mos-
cow, and Restoff on the Don, in south Russia, were reported infected;
also several localities in-Ukraine and the Caucasus.

SWEDEN.
Influenza—Goteborg.!

Influenza continued to be reported at Goteborg, Sweden, during
the two weeks ended May 7, 1921, with 142 new cases and 10 fatal-

ities.
UNION OF SOUTH AFRICA.
Typhoid Fever—Cape Town—March, 1921.

During the four weeks ended March 25, 1921, 103 cases of typhoid
fever, as against 87 cases occurring during the previous four-week
period, were notified at Cape Town, Union of South Africa. Seven
of these cases were imported. The history of milk consumption in
the group of cases notified, exclusive of the imported cases, showed
that 20 used no milk or condensed milk only, 6 used milk from their
own cows, and 70 used milk from one or other of 52 dairies.

CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW FEVER,
Reports Received During Week Ended June 10, 1921.2

CHOLERA.
Place. Date. Cases. | Deaths. Remarks.
cesesss..] Mar. 27-Apr. 23... 407 357

Calcutta............
Philippine Islands:
ce—

Reporwd in several localities.

..| Present. Vicinity of Moscow.

.| Present. On m of Azof.
Reported in several localities.

JPublic Health Reports, Apr. 29, 1921, p. 965; May 13, 1921, p. 1082; May 27, 1921, p. 1206.
* From medical officers of the Public Health Service, American consuls, and other sources.



1357

June 10, 1921,

CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER—Continued.

Reports Received During Week Ended June 10, 1921—Continued.

PLAGUE,
Place. Date. Cases. | Deaths. Remarks.
ColombO. «eeneerennrnnnnnns Apr. 10-16......... 3 1
Apr. 3-9, 1921: Cases, 2,694;
dedths, 2,452,

Departments—
Arequipa eee
Ancas

Mar. 31-Apr. 6, 1921: 1 plague
rat found.

Year 1920: Cases, 758; dcaths, 392,

Present.

Hongkong......:........::
Manchuria—

..} May 15-21

.| May 8-14.........

Aprie-6.........

May 15-21.........
Apr. 17-May 7..

May 22-28.........
May 15-22... .

Apr.10-16. . ......

May15-21.........
May 1-10..........

Apr.4-16.....'.... '

Stated to bave been infected ‘n
India.

Prevalent.
Present.

Do.

Do.

In Province: Cases, 4; deaths, 2,
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW

FEVER—Continued.
Reports Received During Week Ended June 10, 1921—Continued.
SMALLPOX—Continued.
Place. Date. Cases. | Deaths. Remarks.
Japan:
Nagasaki.....ccooeevnnnnns Apr.18-24........ 18 1
Java:
West Java—

Prosent.
Apr.24-30.....ccoo]eniina]eonnnnnnsd Present.
Apr. 30-May6..... 1 2
TYPHUS FEVER. '

Apr.1-30.......... 25 6

Mar. 27-Apr.9.... ‘4

Feb. 23-Mar. 4.... 4 1

Apr.4-17.......... 202 18 | Of these, 6cases, 2 deaths incivil
population. Present among
refugees in vicinity.

Mar. 1-31, 1921: Cases, 55.

YELLOW FEVER.
Brazil:
...................... Apr.10-16......... 1 1
Peru:
Department—
Piura........ PR PR NI RO June-December, 1919: Cases, 173:

deaths, 41. 5anunry-August,
1920; Cases, 455, deaths, 111,
First perlod', occurrence in 6 lo-
calities; second 12
localities.

Reports Received from Jan. 1 to June 3, 1921.

CHOLERA.

Place.

Date. Cases,

Remarks.

Dec. 25-Mar.

2...

Present.
D

0.
Aug. 1-Dez. 2, 1920: Cascs, 24,017;
deaths, 13,329.
So;t. 25-Oct. 9, 1920: Deaths
672, Oct. 31-

X Dee. 11, 1920;
Deaths, 7,184. Jan. 2-Feb. 19,
1921: Dea

y Oy »
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW

June 10, 1921,

FEVER—Coatinued.
Reports Received from Jan. 1 to June 3, 1921 —Continued.
CHOLERA—Continued.
Place. Date. Cases. | Deaths. Remarks.
India—Continued.
Madras Dec. 12-18......... 77 44
Do.. c. 26~-Apr.2.... 313 115
Rangoon. Nov. 28-Dec. 25... 9 8
Do... Dec. 26-Apr. 2. .. 32 28
INAo-Ching..c.eeeeeneceecacenee]ecocccacaecaceanaea]ocacncon]ocencannas Ju(liy 1-31, 192): Cascs, 136;
ea 3
Ja Saigon Dec. 27-Feb. 27. .. 7 4 Includin’g surrounding country,
P Taiwan Island (Formosa)..| Nov. 11-Dez. 31. 219 93
..................... Jan.1-20.......... 2 IR
Java:
West Java—

.| Oct. 29-Nov.

Nov. 25-Dec. 1

Nov. 7-Dec. 25....
Jan.9-Apri16.....

Oct. 3-Nov. 20....

Oct. 1-31, 1920: Cascs, 25; deaths,
13. Mar. 15, 1921: Cases _pres-
ent, 86 among prisoners; 8 in
cwfl populatlon, 2 among

Present
Do.

Do.
Present in Russian prison camp,
Mar. 1, 1921: Cases, 31.

In district.
Ngv. 1-30, 1920: Cases, 7; deaths,

Feb. 19, 1921: Cases r(-ported 35;
mortahtv, 30 per cent.

Riga .............. eeeeo| JAN. 220000 U SRR U PO, Present.
BangKoK. . .o.oeoneneeannnn. Oct. 9-Nov. | 7 1
..................... Dec. 26-Apr. 2. 8 2
' PLAGUE.
Algeria:
AlgierS..eeieeeiennnnanan. 3 1
Do.. 3 1
2 1 | Dez. 20, 1920: 1 case.
Feb. 1-28...ceennii]ecennn.. 3 Jarn. 1?‘31 1921: 3 plague rodents
ow
...................................... Total, Oct. 1-Dec. 10, 1920: Cases,
Feb. 5-11.......... ) O PO 149; deaths, 49, In vicinity of
Ponta Delgada.
Oct. 31-Dec. 18.... 6 4
Dec. 26-Mar. 12... 14 4
............... ..| Oct.17-Feb. 5.....]........ 16
Pernambuco .| Oct. 18-Dec. 5..... 1 3
Porto Alegre .| Nov. 14-Dec. 11. .. %
0...... ;

Dec. 23-Feb. 19
Feb. 15~

Oct. 31-Dec.i25....
Dec. %—Mar.%
Oct. 31-Dec.;25..

5o e o

JanZIZ—Feb. 5...,.

=0utbwak Nov. 8, 1920 Cases

P;eported,
© Do.

L
. i Do.
|- Preumonic, present:
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW

FEVER—Continued.
Reports Received from Jan. 1 to June 3, 1921—Continued.
PLAGUE—Continued.
Place. Date. Cascs. | Deaths. Remarks.
itish East Africa—Contd.
Br Uganda.. h eeeeeenan Oct. 21-Dec. 25.... 111 103 | Entire protectorate.
L July 1-Nov. 5..... 259 63 Do. -
Ceylémombo. ceeeccecsacasasaes Not. 7-Dec. 18.... 18 60
j ) S ... an.K-Apr.o..... 121 107
Chile: :
tofagasta......ccceeeeee. Jaty 9-Dec. 29..... 15 2 | Year 1920: Cascs, 24,
AntgRgRsta. pormwesl Bl R S
Chi
IR‘mo ...................... Apr.3-9........... 1 1
Chihli Province........ccoifeeeennanaaiaciaaaaes

.................. Mar. 11, 1921: Present on Tient-

sin & Pukow R. R., 70 miles

oﬁ;::‘o( Tientsinr. Pneumonic.

ppearance of plague report-

ed Apr. 12, 1921. %lar. 14,1921:

Reported in 15 localities with

100fatalcases. Totalto Apr.5,
1921: Deaths, 243,
In Chinese quarter.

A few cases reported.
Reported present in Tapu dis-
trict Mar. 7,1921. Rccurrence.

2

Harbin.....c.ccoeeeeeen. Feb. 2-Apr.9.....| L3119 |.......... West of Harbin, Feb. 7, 1921, 400
fatal cases reported. Feb, 14,
: 1921, fatal cases, 1,200. To
Mar. 14, 1921: 4,000 fatal cases.
Pneumonic. Fatal cases re-
ed daily, about 40. Apr.
3, improving; east of Harbin,

more serious.

Prevalent.

nt.
In northern Shantung Province.
Two plague rats found, Dec. 20
and Dec. 31, 1920. :

Jan. 1-Dec. 30, 1920: Cases, 462;
deaths, 269. Jan. l—Ag;. 30,
-1921: dsses, 97; deaths, 50. -

Pneumonic, 6 cases; septicemic,
1 case.

r.7. JOR0! R IR
Feb. 14-Mar. 3....

5
................... June-Aug.31...... 58
. 50

20
June-Oct.15...... 11 | In suburbs, June-Nov. 2, 1920:

Cases, 38; deaths, 19.
...................................... Jan. 1-13, 1921: Cases, 3; deaths,
1. (Suspect.)

...................................... 1casercported Dec. 15,1920: date

of occurrence Oct. 18, 1920.

...................................... Pl infocted rat found, period
' ov. 28-Dec. 11, 1920.

.......... Oct. 24-Dec. 25, 1920: Cases,
21,276; dcaths, 14,874. Jap.2-

Apr. 2,1921: Cases, 56,068;
- deaths, #4,738.

raBuelia
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' FEVER—Continued.

Reports Received from Jan. 1 to June 3, 1921—Continued.
PLAGUE—Continued.
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Date.

Place. Cascs. | Deaths. Remarks.
India—Continued.
Madras Presidency......... Nov. 14-Dec. 25...{ 4,349 2,991
Do. ..| Dec. 26-Apr.9....| 10,973 7,976
. 30 28
296

T

Lima

Piura

Porto Rico:
Carolina

.

Ang
Loanda................

Sm%gorc ..................

Paniss Tt
Ben Gardane......... veeeen

48858°—21—4

Apr. 17-30
Feb. 18-25..

Dee. 5-11

Mar. 13-Apr.2.....

Oct.31-Nov.6....
Feb.13-Apr.9....

1 1
R R IOt
1|0
35 3
14 4
2 10
2 1
7 2
3 b1]
1 eeeeeans
38 |oinnn
1
1 1
1 1
] 7

July 1-31, 1920: Cascs, 98; dcatbs,

Includin, surrounding country.
Mar. 21-Apr. & 1921: Two
plague rats.

Among French troops.
Present.

State of San Luis Potosi. Dce.
1920-Feb. 12, 19213 Cases, 24.
Statce of San Luis Potosi.

Tcitsl plague cases, Jan. 1-Apr.

Mar, 21-Apr. 10, 1921: 4 plague-
infected rodents found. Mar.
14,1921: Rodent plague present.

Reported present.

July-December, 1920: Cases, 292;
deaths, 136. Jan.-Feb. 2%, 1921:
Cases, 141; deaths, 71.

July-December, 1920: Cascs, 23:
deaths, 10. Jan. 1-31, 1421:
Cases, 3; deaths, 2.

Feb. 17-Mar. 3: Plaguc rats
found, 19. Apr. 17-23, 1921;
2 cases clinically confirmed, 1
at Arecibo, 1 at Carolina: 3
rlague rats found at three
ocalities. In addition, 2 plague
igg reported found, Apr. 14,

Mar. 18-Apr. 8, 1921: Rat plague
present.

Epidemic outbreak.

Prevalent. A few deaths among
inesc.

June-July, 1920: Cases, 6. No-
vember-December, 1920: Cases,
10, in surrounding territory.
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER—Continued.
Reports Reccived from Jan. 1 to June 3, 1921—Continued.
PLAGUE—Coatinued.
Place. Date. Cases. | Deaths. Remarks.
Tunis—Continued.
ZarziS...coceaenn.. ceenennns Jan.25....... coees ) & ISR J-&.m 1?51 (IOM netified
"2
g,enlai iﬂ’ ao, l’tl.) 2
. 33. %
m& p‘ M’
Constantinople.............. Nov.21-27........ 1
Union of South Africa: ov 2
Orag Fmsgg:r—wt No~. 28-Dec. 18 3 1 lEuupeu 2 natives. Oan
oopstad district...... Ve .18... Ear 1 i l .
................. Jen.23-Mar.%...| 3 1 Euml!nlam e, D)
Kroonstad district..... Jan.23-Apr.9..... 14 6 | On farms. Three cases, s&
wildrodentsfound.
1 1
8. 8. Kronprincessan Vie- | Jan. 15............|.. conees cesecssesd At Steekholm, Sweden.
: plagae found. - Vessel lett Bre
.
Malme, m.%o
Jan.11,1921. Ratsfound dead
, 1021, at Stockholm,
Aug. 20-Dec. 25, 1920: Cases, 75.

olivia:
LaPaz........ tescase-ses.| Oct. 1-Dec. 3L.....
Brazil:
Bahif....cccceiieionenannns Oct. 31—Dee 25....
Do. Jm

ececccsecee

May 1-June 30, 1920: Cases, 272,
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FEVER—Continued.

Reports Received from Jan. 1 to June 3, 1921—Continued.
SMALLPOX—Continued.
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Place.

Date.

Cases.

Deaths.

Remarks.

Canada—Continued.
New Brunswick—Contd.
Northumberland

County.
Restii)gwche County ...
- Do.

| Nov. 7-Dec. 25. ...
Dec. 26-Mar.

.| Nov. 1-30

Nov. 21-Dee. 25...
Dec. 26-Feb. 19. ..

Mar. 21-Apr. 11

Nov. 7-Dec. 25....
Dec. 26-Apr. 16. . |.

Dec. 26-Apr. 23. ..
Feb. 7-Apr. 24....
Nov. 14-Dec. 4._..

Dec. 26-Mar. 26. . .
Oct. 31-Nov. 12...
Jan, 3-Mar. 27.

Dec. 1-31...

Jan. 1-) 31
Dec. l-}flu
Jan. 1-Ma
Mar. 1-31.....

8B8IZE~

88

-
LSRR Y - Y

JuBora

.- November-December,1920: Cases,

; deaths, 5. Jan. 1-31, 1921:
Cases, 902; deaths, 3.

T Mar. 27-Apr. 23, 1921: Present.

Four reported cases,

...| Epidemic with high mortality.

Prévalent.

.| Present.

Do.
Do.

Dec. 12-25, 1920: Cascs, 160; in
camp for famine refugecs.

In camp for famine refugees, 477

Statistics of Shantung Christian
Hospital.
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW

FEVER——Conti_nued.

Reports Received from Jan. 1 to June 3, 1921—Continued.

SMALLPOX—Continued.

Place. Date. Cases. | Deaths. Remarks.
Colombia:
Barranquilla........cc.eaee Jan.16-Mar. 12.... ... ... Present.
Sanlig arta.. Dec 5- Do.
Cuba
For portof Preston. May 7-14:
0 . 1 case from Baracoa.
Camaguey Province........cccaeeeee.. PP Re ed seriously prevalent
luring January, 1921. Mar. 17,
1921: 386 cases reported.
%iegfuegos ................. Mar. 13-Apr. 2.... 3 1 from Jatibonico, Cuba; 1 from
abana....

Lugareno. .

Czechoslovakia......

Danzig...........

Dominican Republi
Santo Domingo. ..

Ecuador:
Guajx;squll.................

cecasacsce

Haiti:
Cape Haitien...............
Portau Prince.............

])(5~ 31-Feb, 16... 11
Mar. 7-13

3

11

. 3
Jan. 8-Feb. 25..... 2
Nov. 19—Dec 3l... 1
Jan. 8-14.......... ceveenae

Dec. 21-Apr. 3....

Feb.13-May 7..... 2100..........
Sept.22-Dec.2.... 480 2
Feb.13-Mar.5.... eeecnenee
“Nov.7-Dec.25. ... i 3
Dec.28-Apr.2.... 431 168
Dec. -1.......... 2 2
Jan.:-Ma 26..... 28 18
Jan.16-Apr.16.... 52 2
Nov.14-Dec.18... 7 5
Dec. 26-Apr.9.... 114 23
Nov.21-Dec. 25... 5 1

&

Jan.2-Apr.2......

chlnitonNuevitas Dec.6-12,
1920; 1 case. Apr. 25-May l,
192! Present.

And v

Mar. 17, 193 394 cases reported.

¢ Alastrim” r?arted -present.
Estimated, Mar. 1-20, 1921:

Cases, 1, ,000
July ll—A . 14, 1820: Cases, 141;
Nov. 15-Dse. 235, 1920: Cases, 9;
ozcurring in 4 localities.

Aug. 20-Nov. 8, 1920: Cases, 40.

In surrounding country: Cases,
21; deaths, 2, 0a=es reported
Mar 14-Apr. 1921,

Russians Fob. 11—20

1921 ‘ases, 1; deaths, 2.

In 8interior towns, 20 cases. In
onels ,18cases. Incoun-
try dist! s,vicimty of Port au

nce,CASESNUIMAOUS.
dateofoutbm\k Sept. 22,
to Apr. 21, 1921: Cases, s,ws,

deat! 297:
S% 28~Oct. 9, 1920: Deaths,

. Oct. 31-Dec. 11, 1920.
Dsaths 3,902. 19-25,

hs, 353. Dec.
:’QZO-Fcb 19, 1921: Desths,
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FEVER—Continued.

Reports Received from Jan. 1 to June 3, 1921—Continued.
SMALLPOX—Continued.
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Cases.

Deaths.

Remarks.

Leba)

Pandeglang

Jugoslavia
elgrade

Monterey .
Salina Cruz.

Mar. 16-Apr. 30...

Dec. m—Mar 19...

Nov. 1-Dec. 31....
Jan. 1-31

Apr.17-23.........
Feb. 6-Apr. 30....
Jan.17............

an 1-Feb. 28.....

Mar. 20-Apr. 1....
. Mar. lzls.

Mar. 27-Apr. 13...

land
0l :
Lisbon.....ccovieriiannnnn. Nov. 28-Dec. 18...
P Do‘ ............. Dec. 26-Apr. 16...
ortuguese East Africa:
Chai-Chai.....ccooveeneee.| Jan. 9-Feb. 12.....
Chinde........ Jan. 2-8...
Gaza distriet. .. Dec. 1823
Inhambane distr: Dec. 26-
Lourenco Merques Oct. 24-Dec. 11
Mar. 20-Apr. 9
Quelimane.. Oct. 24-Dec. 11....
Rumania:
Bessarabia Province. Jan. 1-27..........
Bucharest....... Nov. 1-30..........

Nov. 12-Dec. 29

- Includin

.| Sept.-Oet.,

July 1-21,
deaths, 24

In Province, Nov. 29-Dec. 26,
1920: Cases, 43. Jan. 3—10,
1921: Cases, 32. - Jan. 17-Apr.
24, 1921: Cases, 106.

Dec 5, 1920-Jan. 2, 1921:

1920: Cases, 107;

Cases,

Apr. 28: Present.

, 1920: Cases, 72;
deaths, 6. Jan, 6-12, 1921: 1
case,ldc‘i th,

Feb. 7-13,

1920: Cases,
deaths, 27,

122;

municipalities in the
l-‘olgeu district.
0.

--| Present.

1920; Caces,

173

eaths, 37.

Present. One dcath reported.
Present.
Do.
Do.
Reported present in interior of
(‘h;\l-"hn distriet.
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CHOLERA,

FEVER—Continued.

Reports Received from Jan. 1 to June 3, 1921—Continued.
SMALLPOX—Continued.

‘PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW

Cases.

Deaths.

Remarks.

.| Feb. 27-.

Durban distriet........
Orange Free State..........

0
Venezuela.
On vesse

U. 8. 8. Mississippi.........
8. 8. Ohican e .

8. 8. Ventura

S.8.

.| Feb. 6-13..
.} Jan. 1-Mar.

.| Nov. 21-Dec. 11

‘| 3an. 1-Feb. 28,00

Oct. 1-Nov. 30....
Nov. 1-Dec. 31....
Feb. 1-

Mar. 1-31....
Feb. 13-Apr. 2....
May 2...... FUUUU
Nov. 18-Dec. 29...

Jan. 13-Apr. 6....
Dec. 12-18...
Nov. 1-30.

Oct. 1-Dec.

3
Jan. 30-Feb.

pr.30...
Mar. 30-Apr. 2....

Novw. 14-Dec. 4....
Jan. 16-Feb. &.....

Nov. 30-Dec. 28...
Jan. 8-Apr. 29

Jan. 2-Apr. 23..
pr.12..

Jan. 23-Apr.9.....

Jan. 23-Feb. 5.....
Jan. 23-Apr.9.....

Oct.1-3.....
Jan. 23-Apr. 9.

Dec. 1-31..

Mag. 27-Apr. 2... |

Distriet.

1-Feb. 28,

»

1| At g

Dec. 1-31, 1920: Ca 17. Jan,
8, 1921: Cases,

.| Fresh outbreaks, Cape
Nai Orange’

Outbrea

Ou.tbre&ks Feb. 13-19,
Present in rural areas.

Jan. 23-Apr. 9, 1921: Outbreaks,

‘| From Portuguese East Africa.

Frgnlgnsco,
and Faga aso,Semﬁ
uarantine, St. Jahn, btew

not

includi cases in mil
lmspzl:anbg fary

B 3 PR
.................. Do.
........ 13
9
1| Year ended Dec. 31, 1920;
1| Deaths, 9.
7
48
2
Sl i
L3 IR
.................. Dec. 12-25, 1920: Present,
.................. Present.
10 18
63 48

Province,
Free State, ancf

l‘eb 13—19, 1921: Present in rural
al

101

At Habana, Cuba, from pocts in
northern

At Habana,
ranean

, from Mediter-

:
i
-
i
skl
?
4
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"CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER—Continued.

Reports Received from Jan. 1 to June 3, 1921—Continued.
TYPHUS FEVER.

Place. Date. Cascs. | Deaths. Remarks.
Jan. 1-Mar. 31..... 24 4
Mar. 11-Apr. 30... 172 2
Dec. 1-31..... coossl 9
Oct. 17-Dec. 26....[........ 3
Jan.2-9...... eecefeananaad 5
S 7 TR By 2-Apr.16..... 13 1
Chile:
cesesssosccscscsacccns Feb. 16-Mar. 25. .. 12 1| Among laborers arriving from
Concepeion...ceeeeeeccncens Nov. 1-Dec. 27....l........ 23 the arid region by way of Iqui-
que, Chile, Feb. 18, 1921.
Deec. 28-Mar. 28. . .|........ 16 | Present in vwinity Year 1920,
B T O 1| in public hospital, 89 cases, 13
Oct. 25-Nov. 27...]........ 13| deaths.
Jan.30-Mar.19....}........ 4
Nov 22-28........ On Chinese Eastern Railway.

Do.

July 11-Aug. 28, 1920: Cases, 138;
ceeecees..| deaths, 18, Repoﬂedpresent,

Feb. 19, 1921.
Dec. 20...... 1 ecececeess) In t from Brest-Litovsk,
Jan. 16-Feb. with 2 weeks’ stay at Warsaw.

Nov. 19-Dec. 31... 13 6
Jan. 1-Apr. 15..... 32 13
Oct. 1-Dec. 28..... 4 32
Jan. 1-Feb. 25..... 34 21
Feb. 19- L{eeeenncnan

Sept. 12-Dec. 25, 1920: Cases, 239,
including 11in a Dec.
26, mﬁ.jan. 8, 1921: Cases, 7.

.| Jan.10-Apr.3..... Among refugees from Russia.
Nov. 8—14? ...... PO D T P Present nmm;f Caucasin refu-
gees in vicinity. Feb. 7-27,

1921: Cases,246; ths.ll In

lation: deaths,

Cases, 238; Atm

localltnes, Feb. m-har
dm%
Feb. 1-Mar. 12, 1 Present in

Gustemals........
ity. .. ents. In vi-
Guatemala Cit; Mghl’nad geputm ity s,
1-31,1921: Several cases
) : (111721 o RPN MUY PP SN Aug. 3-Dec. 5, 1920: Ctses,zs.
A Nov.§-Dec 5.0, Y :
Indo-China:

Ssigon...... s S Mar. 27-Apr. 8. ... 1 1
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER—Continued.

Reports Received from Jan. 1 to June 3, 1921—Continued.
TYPHUS FEVER—Continued.

Place. Date. Cases. | Deaths. Remarks.
Italy:wles Feb.23
0Ste. o emnneennnee Feb. l4............ Among emigrants mtending to
Japan: come to United States.
Nagasaki...occoeeneennnnens Nov.15-Dec. 28...
. Dec. 27-Apr. 17....

Wnrsaw city
DAstrict—

..| Dec. 26-Apr.18. .

Nov. 1-Dec. 31....
. .1-31

..| Nov.1-De2.31....
.| Jan.1-Feb. 23

Dec. 26-Apr.9....
Dec 5-31

.| Feb. 19, 1921:

Feb.7-13, 1920: Cases, 84; duths,
Dec. 12-25, 1920: Cases, 112.

114 temaming cases.

51 remaining cases.

"] City and county.

Includin munidpamia in the
Felz)iem district

Present.
Present. Five deaths reported.

t.-Oct., 1920: ,Cnses,- 3,845:
eaths, 371. Nov. ), 1920:
Cm.3059 deaths,350 Dec.
1-31, 1920: Cases 4,/ , deaths,
550. Jan. 1-31, 1921: Cm,
5(308 dgatsh‘sé, 597. Year 1920:

Nov. 30, 1920: Cases, 101.
Jan. 29, 1921: Cases, 103.

Inclu Banat.
In the old K of Rumania
on Dec. 31, m,lwcasesro-
ported prese
Se t. 1-Dec. 31, 1920 Cases, 455.
an. 1-Feb. 28, 1921: Cases, 314.

Cases, 175; mor-

tality, 5 to 6 per cent.

Feb. 19, 1921: of about
5lataimdaﬂy mr 5,1921,
200 f&'ial cases p y unre-

F«?I?r 19, 1921: Occurrence of aboug
5 fatal cases daily.
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER—Continued.

Reports Received from Jan. 1 to June 3, 1921—Continued.
TYPHUS FEVER—Continued.

Place. Date. Cases. | Deaths. Remarks.
Russia—Continued.
Provslill\)?;__—Continued.
Sorin Vladivostok........ Jan.1-Feb.28.....]........ 9 Dg:. 1-31, 1920: Cases, 11; deaths,
T Belrut. .ce.nn.nn... - Apr.10-20........ 2]..... e
anis Apr.17-29........ 2 1
S Nov. 21-Dec. 25... 25
Jan.2-Apr. 23 56

On vessels: :
8. S. Presidente Wilson.

8. S. San Giusto...........

Feb. 27-Mar. 12...]........
"Dec. 2096, 1T 16"
Jan.29-Feb. 12.... 5
Jan.30-Feb. 5..... 1

Feb. 13-19...
. 23-Feb.

September - November, 1920:
ases, 5,144; deaths, 915. . Of
these, 30 cascs, 3 deaths were
among whites; remainder
among natives and colored.
Outb: redpon in Cape
Province and Transvaal.
Feb. 13-19, 1921: Outbreaks re-
gorted. Mar. 12-Apr. 9: Out-

.| Outbreak.

Outbreaks.
Mar. 27-Apr. 9, 1921: Outbreaks.
District.

At New York. From Trieste,
Italy, Jan. 15; Naples, Jan. 18;
and Aigiers, Jan, 22, 1921.

At New York. From Trieste,
{3‘?1. 22, and Naples, Jan. 26,

8. 8.8av0i8...cceeeuenn....

LT L L

May 18, 1921: One case, Stated
to_have come from point 40

miles distant.
Also called Gutierrez, State of
Vera Cruz.

Outbreak reported Jan. 22, 1921,

Present.

At Habana, Cuba, from Vera
Cruz, Mexico. Vessel arrived
Habana, Jan. 10, 1921, with
three cases sickness on board.
Two cases confrmed. Two
cases developed later on board:
confirmed Jan. 15. Savoia left
Vera Cruz Jan. 6, 1921.




