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STANDARDIZATION OF INSULIN.

1. TOXICITY OF INSULIN FOR WHITE RATS AS INFLUENCED BY
TEMPERATURE OF ROOM IN WHICH ANIMALS ARE KEPT.

By CARL VOEGTLIN, Professor of Pharmacology, and EpitH R. DuNN, Scientific Assistant, Division of
Pharmacology, Hygienic Laboratory, United States Public Health Service.

One of the most difficult problems presented since the introduction
of insulin for the treatment of diabetes has been the development of .a
satisfactory and relatively simple method for the determination of
the therapeutic potency of this drug. It is, of course, very im-
portant that the physician should receive a product of uniform
activity and free from any toxic impurities, and which will permit
him to administer the proper dosage to. his patients. As a result
of the efforts of the Toronto investigators, a method of bio-assay
has béen worked out which is based on the determination of the dose
of insulin which will reduce the blood sugar of fasting (24 hours)
rabbits to a level where convulsions -will occur. In practice it has
been found that rabbits exhibit a great individual variation in
susceptibility to insulin, and this has necessitated, according to
information furnished by Doctor Clowes, of the Eli Lilly' Co.,
the use of from 100 to 500 rabbits for the bio-assay of each lot
of the drug. It is obvious that this means a very considerable
expense in money and time. For this reason we have undertaken
some work in order to secure, if possible, a simplification of the
method.

Experience with the biological standardization of arsphenamine
and its substitutes has suggested the use of a standard strain of
albino rats in place of rabbits, as previous experience has shown us
that the standardization of the animals used in the bio-assay of
drugs is of the greatest importance. It is almost impossible to
secure a sufficient supply of standard rabbits. The idea occurred
to us that the determination of the minimum lethal dose (M. L. D.)
of insulin in rats might serve as a pretty good index of the potency
of such preparations. This method has, of course, one chief dis-
advantage, owing to the possibility of the disturbing interference of
toxic impurities. However, the process of manufacture of insulin

$5082°—23—1 a747)



August 8, 1923, 1’(48

has recently been so much improved that this complication no longer
appears to be of any material significance. As a matter of fact, we
have tested out this question by means of tests which indicate the
specific effect of insulin and have found that the toxicity of the recent
batches is altogether due to insulin. The details of the rat test
have not been completely worked out at the present time, and the
purpose of the first of this series of papers dealing with this subject
is to call attention to one of the factors which appears to play an
important part in the accuracy of the test, namely, the influence
of the atmospheric temperature to which the animals are exposed
after the injection of the drug. :

The work was carried out as follows:

Young, healthy, albino rats from a standard strain and weighing
about 50 to 60 grams were put on a standard diet of the following

composition:
Graham flour. ... ... . o i ittt iiiiaciacaaaaaaaaaan 16 1bs
Milk powder........c.ooiiiiiiiiiiiiiaan feetecceecaacaecnacas 10 1bs
COrNMERL. .ot icieiiiaiaaeacaeaaccacacacacaecacaceanas 31bs
Cod Hveroil. . ..o iineiiiiiaciiairancaccceccaccccaacaaseann 300 c. c
Sodium chloride ....ccceiecernneaaeeeancceaeacccacaacacacacnan 15¢ gms,
Calcium carbonate .. .. ..ot il aeaa 10 gms

This diet, which has been extensively used in the Hygienic Labora-
tory, has given entire satisfaction in the bio-assay of arsphenamine.
Rats kept on this diet show a normal growth curve and appear to
be in excellent physical condition. As soon as the animals had
reached 100 to 110 grams, they were used for the test. The food
was withdrawn 18 hours before the test, at which time the animals
were weighed and injected subcutaneously with graded doses of a
recent lot of insulin, kindly supplied to us for experimental purpose
by Doctor Clowes, director of research of the Eli Lilly Co. The drug
was kept in the refrigerator (10° C.) until used, and was diluted on
the day of the test so as to yield a 10 per cent solution in sterile
physiological saline. The original product, as received, contained
10 units per cubic centimeter, and the diluted solution therefore
contained 1 unit per cubic centimeter. The doses glven in the
table refer to the undiluted preparation and are expressed in cubic
centimeters per kilo bodyweight.

That the atmospheric temperature may play a role in the toxicity
of insulin was suggested to us by the differences in the results
obtained on relatively cool days as compared with those obtained on
hot days. The problem of keeping the temperature constant was
solved by working on relatively warm days and exposing one set of
rats to the ordinary atmospheric temperature and another set to air
in a cabinet (ventilated) which was cooled to the desired temperature
by means of a crushed ice and salt mixture. An automatic tempera-
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ture register was employed. As a rule it was quite easy to keep the
temperature fluctuations within 1° C.

Three ranges of temperature were used, 15° to 17°, 18° to 22°,
and 28° to 30° C.. These temperatures about cover the range of
atmospheric indoor temperature in this country during the various
seasons of the year, with exception of unusually warm days.

- In all, 270 rats were used, divided into lots of 30 animals.

The results are summarized in the table. It wiil be noted that
the difference in the mortality rate is not appreciable between the
animals exposed to 15° to 17° C. and 18° to 22° C., respectively.
There is, however, a great difference between the percentage mortality
in the latter group of animals and that of the group exposed to 28°
to 30° C.

. It is furthermore evident that the time of survival of those animals
whlch ultimately died on a given dose of insulin is progressively
shortened with a rise in atmospheric temperature. We also observed
that the characteristic symptoms of insulin poisoning in the rat
made their appearance much more rapidly at a high temperature
These symptoms consist in salivation and a gradually increasing
weakness. Finally, the animal passes into coma, the body feels
cold, and some animals develop convulsions, rolling over sidewise.
Respiration is greatly depressed and often so shallow that the
animal appears to have died, although it lives for a considerable
time longer. Death is always preceded by respiratory failure.

It is difficult to give a satisfactory explanation for the tempera-

ture effect described. It is possible that it may be due to differ-

vnces in the rate of absorption of the drug from the subcutaneous

tissues. A low atmospheric temperature may delay absorptlon,

owing to a more or less active pompheral vasoconstriction; and, vice

versa, a higher temperature may promote absorption by peripheral
vasodilatation.

At any rate, the fact remains that the toxicity of insulin in albino
rats is greatly influenced by the room temperature, and this factor
must be controlled in work of this kind.

The effect of atmospheric temperature on the toxicity of insulin.
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- DENGUE FEVER.

By C. ARMSTRONG, Passed Assistant Surgeon, United States Public Health Service.
Introduction.

- Definition.-—Dengue fever is an -acute, insect-borne fever of un-
known etiology which is endemic in the Tropics and which at times
becomes epidemic. It may spread to temperate regions in the hotter
portions of the year. In typical cases the disease is characterized
by a sudden onset; an initial erythema; pains in the head, trunk,
and limbs; fever of short duration, which shows a saddle-back curve;
a slow pulse; marked leucopenia; a terminal rash; slow convalescence;
and practically no mortality. Its pathology in uncomplicated cases
is unknown.

Importance.—The disease is important because it attacks large
numbers of people, causes much suffering, and incapacitates its
victims for varying lengths of time. It is especially of military
importance, as whole Army units may be disqualified for duty by
an epidemic of the disease.

Geographical distribution.—Dengue is mainly confined between
parallels 32°, 47’ N. and 23°, 23’ S., but has been known to extend
beyond these limits in hotter portions of the year, as, for instance,
to Philadelphia, Constantinople, and Athens. _

Previous epidemics.—What was probably dengue fever was first
described in 1779 at Cairo by Gaberti;! the following year the dis-
ease was described by Rush in Philadelphia and by Bylon? in Batavia.
Many epidemics have been recorded since, some of which are as
follows: Spain, 1793; Peru, 1818; India and Suez, 1825; United
States, Mexico, West Indies, and South America, 1826-1828; India,
1824-1828; Arabia, 1835; India, 1836 and 1844; Bermuda, 1837;
Egypt, 1845; India, 1847; Senegambia, 1845-1848; Brazil, 1845-
1849; United States and West Indies, 1850-1854; India, 1853-54;
Tropics of Eastern Hemisphere, 1870-1875; Louisiana (U. S. A.),
1872; Tripoli, 1878; Caribbean, North America, and Egypt, 1880;
Caledonia, 1884-85; Fiji Islands, 1885; Texas (U. S. A.), 1885;
Tripoli, 1887; Asia Minor, 1889-90; Texas, 1894 and 1897; Hawaii,
1903; Texas, 1907 and 1918; Bermuda, 1915; Egypt, 1916; and
southern United States, 1922.

Etiology.

As dengue is a mosquito-borne disease it is natural to infer that
the causative organism is present in the blood stream, and various
authors have demonstrated that this is true by the injection of

1 Stitt suggests that Gaberti may have described relapsing fever and thinks that Rush should have the
honor for the earliest recognizable description of dengue.
3 Cited from Hirsch.
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volunteers. It has also been demonstrated that the organism is
filterable. Cleland, Bradley, and MacDonald, 1916, produced
dengue in volunteers by the injection of washed corpuscles as well
as of serum and plasma, thus indicating that the virus is present
in all elements of the blood. With the exception of these few facts
the nature of the virus is unknown.

From time to time numerous workers have reported various
“causative organisms,” but the reports lack confirmation.

In 1873 Charles® described an organism in the blood; in 1886
McLaughlin described a coccus; in 1903 Graham described a hema-
tozoan; in 1910 Nagib Ardate described bodies in the corpuscles
which he thought were the same as Graham had described. Eberle,
in 1904, described his plasmeba, and in 1906 Reiche described some
very actively mobile translucent bodies in the blood of dengue
cases. In 1904 J. C. D. Allen described spirochetes from the sputa
of several cases, and in 1919 McMullin suggested that the disease
was possibly an anaphylactic reaction brought about by repeated
injections of protein by the mosquito. Craig has suggested that the
causative organism is probably a spirochete, fram certain analogies
which dengue bears to yellow fever.

Couvy, in Beirut, 1914, described short, slender spirochetes hav-
ing two or three turns and fine extremities, which he found in the
blood of patients drawn two or three hours before the rise of fever,
but not at other times. In 1921 he again found spirochetes not only
before the onset of fever, but from 3 to 48 hours thereafter. They
were not numerous. Blood inoculated into rabbits caused fever, and
Couvy found spirochetes in their blood at the time of onset and re-
lapse. Transfers were made through three rabbits without attenua-
tion. In two animals, crushed infected sand flies gave febrile attacks,
and spirochetes were found. While the author considered this out-
break to be one of dengue fever, his charts would well illustrate
phlebotomus fever, and there seems to be some doubt as to the identity
of the fever which he was studying.

Holt, 1922, described polymorphous organisms seen in blood of
patients and inoculated animals.

These observations, however, all lack confirmation, although many
attempts to find the organism have been made.

Epidemiology.

Climate.—Hirsch noted that seashore cities and towns upon large
rivers were especially liable to the visitation of dengue, but the dis-
ease may also travel inland as has been the case in India and the
United States.

3Cited from Hirsch.
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" With the exception of temperature, there is very little dependence
of the disease upon climatic conditions. It flourishes in wet weather
but it also occurs in times of drouth. The epidemics at Philadelphia.
1780; Goojeret, 1824; St. Thomas, 1827; Senegambia, 1860; Southern
States, 1922, and many others occurred in very dry weather. Frosts
soon bring the disease under control. '

Age and sex distribution of cases.—When the disease spreads among
a nonimmune population it has been repeatedly observed to attack
both sexes and all ages indiscriminately, although Argramonte, in
Habana, 1905, states that the disease did not occur or at least was
not recognized in children under 5 years of age.

Diffusion and numbers attacked.—The spread of dengue is similar
to that observed in yellow fever, but more rapid. In regard to the
numbers attacked and the rapidity with which they are stricken,
epidemic dengue is second only to influenza. At Austin, Tex., 1885,
it is estimated that 16,000 out of 22,000 population were attacked;
at Cairo, Egypt, in 1880, four-fifths of the people are said to have
suffered with the disease; at Lima, Peru, 1818, only a few persons
are said to have escaped; in Galveston, Tex., in 1897, it is estimated
that one-half of the population suffered, and in 1922, 60 per cent; in
Monroe, La., 1922, perhaps one-fourth had the disease. In many epi-
demics, however, smaller proportions of the population are often
attacked, owing to the advent of cool weather or perhaps to the presence
of an immunity to the disease. At Monroe, La., 1922, the writer ob-
served a sharp, severe outbreak among the poorer negro classes on
the eastern boundary of the city, where piped water was not sup-
plied and screens were seldom found. This localized epidemic had
attacked perhaps 1,000 persons before its existence was known to
the local health authorities. The disease spread slowly in the better
districts of the town for several weeks until the epidemic was ter-
minated by frosts. The same sort of spread was observed by Manson
-at Amoy, China.

Influence of economic status, crowding, etc.—Before Graham dem-
onstrated that dengue could be transmitted by the mosquito, older
writers ‘had attributed considerable importance to filth, poverty,
and overcrowding. These conditions are important in so far as they
are related to the life habits of the insect carriers. The disease is
practically confined to cities, showing little tendency to spread to
rural areas and villages.

Case chronology.—There are but few figures bearing on the case
chronology of dengue (except in military groups); and owing to the
great rarity of deaths from the disease, mortality statistics are also
lacking. Kennedy gives the accompanying curve for an epidemic
of dengue in India, 1912, among a group of soldiers (Fig. 1). The
rise and fall in this epidemic curve are seen to be very sudden,
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perhaps more sudden in this limited group than would be observed
in the larger and more scattered population of a city. The decline
of the epidemic is usually considerably slower than the rise, and in
large cities the epidemic may continue for some time, even to several
months.

Incubation period.—The incubation period in dengue is usually
from 3 to 6 days, but has been observed to vary from less than 2 days

to as much as 15 days.
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F16. 1.—Incidence curve of dengue epidemic: Cases per thousand population, by weeks.

Agramonte notes that two children returning to Habana from
New York were stricken with dengue in 36 and 56 hours, respec-
tively, after their arrival home.

Vassal and Brochet note that the first case to appear on the steam-
ship Kersaint, after arrival at the infected port of ‘Saigon, occurred
on the fourth day.
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Hare notes the occurrence of the diséase in two men who visited
an infected town for one day only, both of whom were attacked
five days later.

Adrien, after landing upon the infected island of Rouad, records
the time of attack in 20 men as follows:

Three men on the fourth day.
Seven men on the fifth day.
Five men on the sixth day.
Three men on the eighth day.
Two men on the tenth day.

In the experimental cases produced by infected mosquitoes the

following incubation periods were noted: :

i Numbe Int.ciuba' Numbe mtcuba.
S umber on Number | _tion
Experimenter. of cases. | period, Experimenter. of cases. | period,
days days.
2 4 2 7-8
2 5 1 9-10
1 6 1 3-4
1 5 1 45
1 6 1 56
1 6-7 2 6-7

In the cases produced by the injection of blood, the following
results were attained:

Number ti e Numbe; ti
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Koizumi et al. report in their experimental cases an average incuba-
tion period of 5.4 days.

It may be noted from the above figures that the incubation period
observed by Cleland and his coworkers are longer than those observed
by other experimenters. Variations in the dosage, state of the virus,
or in the susceptibility of the subjects may be important factors in
this determination.
~ Cleland injected two groups of two volunteers each on two different
occasions, with identical amounts of blood from the same patient
and found practically identical incubation periods in each pa.u' of
volunteers. These observations would point to the state of the virus
as being of more importance than individual variation.
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" Judging from the literature of the subject, there is evidently
considerable variation in the symptomatology and severity of dengue
in different parts of the world and in different epidemics. Seidelin,
commenting on the less frequent mention of the terrific pains in later
epidemics, suggests that perhaps the older writers were wont to
describe the very severe cases and to overlook milder ones. This
variability in the symptomatology of the disease appears to be
especially marked among outbreaks occurring on the Western
Hemisphere.

Onset.—The onset is often without prodromal symptoms, or, when
present, they are usually of a mild character, consisting of a chilly
feeling, headache, pains in the back, lack of appetite, etc. The sudden
onset may be typified by the attack in an unfortunate victim at
Port Said, an account of which is quoted by Selim Saigh. The
patient described it thus: “I have been out to work all day, feeling
the same as usual; about sunset I had a headache, and, feeling tired,
I sat on a chair to rest; suddenly I began to have pains all over, and
half an hour later when I had to go home I was so stiff that two men
had to support me all the way home.”

Primary erythema {primary rash).—During the first day or two of
the disease the skin of the head, chest, neck, and arms is markedly
congested. The features appear red, hot, and puffy, and the con-
junctivee and mucous membranes are injected. (The erythema may
be best seen in some cases near the knees and elbows.) The patient
may complain of a little soreness of the throat, but on examination
there is only the congestion of the pharynx with, perhaps, a little
dryness. During this stage of the disease the features have been
described as resembling those following an alcoholic debauch. The
erythema usually fades in a day or two, but may persist and merge
with the later secondary rash.

Pains.—Agramonte describes headache, backache, and fever as an
ever-present triad at the onset of dengue. The headache, usually
severe, is perhaps oftenest located deep behind the eyes, but may be
described as occurring in any portion of the head or often as “all
over.” Koizumi and others noted headache in 93 per cent of cases.

Pains in the back, loins, muscles, and about the joints are very
severe in many cases, and it is their severe character which caused
Rush to apply to the disease the term ‘‘break-bone.”

Sandwith described them as “burning as if a hot iron were being
pushed into the joints.” These pains, when severe, together with
the mental depression so often evident during conval&scence, has
induced some one to designate the disease as ““the sum total of human
misery.”
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The pains, however, are fortunately not always so severe. Seidelin
noted pains less commonly in India than usually described. Jones
states that pains in the limbs were rare in the Philippines in 1907,
Levy, at Galveston, 1919, states that many students suffering with
dengue continued to attend medical classes regularly. Cleland and
others mention ‘‘break-bone’ pains as rare in their cases. Master-
man states that the pains of dengue are less than in influenza, and
Skae (also Meagher), in Bermuda, 1915, states that many cases were
so mild as to be missed except for the presence of an epidemic. The
writer suffered an attack without any notable pains of the limbs,
and saw a number of such cases at Monroe, La., 1922; but there were
also many patlents who suffered with the more cla.ssxcal pains about
the joints, and pains in the back were present in nea.rly all cases.

A quite constant and rather typical symptom is pain in connec-
tion with the muscles of the eye, which results when the eyes are
rotated. The eyeballs are also usually tender to pressure. Young
children, it is often stated (Skattowe, Scott, et al.), suffer less than
adults, and .their convalescence is more rapid. Hare observed a
few cases with initial pain in the testicles and groins. The writer
saw one such case in Louisiana—a large, muscular negro who, when
first seen, was almost maniacal with pain in both testicles. There
was no swelling or other abnormality apparent. The pain yielded
readily to codeia.

Fever—As found in a few expenmentally observed cases, mild
fever may exist for some hours before the onset of other symptoms.
With the onset of headache, etc., however, the temperature usually
rises rapidly to its peak, 102° to 105° or higher. The fever is usually
high for the first day or two and then begins to descend more or less
rapidly, and may reach normal by the end of the third or fourth day
and not rise again (see Fig. 2). There is usually an amelioration
of the symptoms as the temperature falls. In the typical textbook
attack, however, the temperature, either before or after reaching
normal, on about the third or fourth day, begins to rise (see
Fl,, 3), giving the classical saddleback temperature curve of dengue
It is during this second rise of fever (seldom as high as the primary
rise) that the secondary rash, when present, usually appears. After
reachmg its peak in the second rise, the fever usually descends either
by crisis, in which case there may be profuse sweating, or more
slowly, and it usually remains normal. It would seem that anti-
pyretics may interfere with the normal temperature curve; however,
Sutton states that they have little influence. Megaw and De Brun
state that patients may suffer with typical pains and other symp-
toms of a mild character, but without rise of temperature; and the
latter states that the eruption may occasnonally be the only symptom
of the disease.
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Secondary rash.—The - secondary rash is present, as noted by
various writers, in widely different proportions of cases in different
epidemics and localities. Rush states that it is almost universally
found if looked for, as does Manson, Goldsmid, et al., while Charles !
states that it is present in two-thirds of the cases, and Von Diihring,
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F1G 2.—Chart of temperatureand pulse rateobserved in dengue fever patient. (Solid line, temperature;
dotted line, pulse rate.)

in half the cases. Various physicians in the Philippines reported

it to Wilson as present in from 10 to 100 per cent. No doubt some

of the apparent discrepancies are to be explained by the difficulty

of seeing a rash in dark-skinned peoples. _

! Quoted from Risk.
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TIts chief characteristic, as some one has said, is its lack of character-
istics. The rash usually begins about the fourth or fifth day, often
first appearing upon the hands, forearms, and feet. It may remain
canfined to these parts or spread to the chest, forehead, and remainder
of the body. The rash is often morbilliform in character and, as
McCulloch says, often so like measles that there is no use trying to
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Fic. 3.—Graphs of observed temperature and pulse rate in dengue fever case (typical textbook attack).

differentiate the two rashes. Perhaps almost as often, however, it
is scarletiniform in character, and may cover the whole body.
Typical urticarial rashes are occasionally described in dengue, and
Phillips described one case with a petechial rash r&semblmg typhus.
King described a flea-bitten rash and thinks the rash is most pro-
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nounced where the pains are greatest. Hare states that a rash re-
sembling prickly heat is common in the Tropics, but with the lesions
less elevated. Agramonte, Von Diihring, and others state that the
eruption may occasionally last only a few hours and may easily be
overlooked by the physician or nurse. The rash usually lasts for
three or four days, but in occasional instances has been recorded by
Robertson et al., Von Diihring, and others, to have persisted for from
two to four weeks. Itching and burning are not uncommon at the
site of the eruption, especially of the soles and palms. The itching
usually persists for only a day or two.

During convalescence a fine furfuraceous desquamation is quite
common, which, at times, may amount to peeling, as noted by
Kraus, Agramonte, Sandwith, Graham, and others; and it may be
as pronounced as that seen in moderate cases of scarlatina. Gold-
smid and Crosse have described a fine stippling of the soft palate as
often the only rash seen at the first visit.

Gastro-intestinal symptoms. —The tongue is usually covered with a
whitish yellow fur which nges way at the edges to a clean red mucous
membrane. The appetite in practically every case is lost and may
amount to a loathing of food. However, in Cleland’s thirteen experi-
mental cases only one showed anorexia. There may be a feeling of
pain or discomfort in the epigastrium; and nausea, often accompanied
by vomiting, is quite common. Jaundice is very rare in dengue,
but when occasionally seen, as by Goldsmid and Crosse, is -always
described as mild and transient. Mild constipation is often present
but yields readily to laxatives.

The loss of from 7 to 14 pounds is usua.lly suffered during an attack
of dengue, probably a result of the fever, anorexia, etc.

Pulse.—The pulse in dengue usually varies with the temperature
and may be rapid (Chart II), but more often it is slower than would
be expected in most fevers of corresponding degree.

Rush did not mention this feature at Philadelphia, 1780, but it has
been observed in most epidemics since that time, the pulse in many
cases not going above 100. During convalescence the pulse is also
usually slow. Koizumi noted rates from 44 to 48 as common during
this period. Faget'’s sign is very rare in dengue.

Genito-urinary symptoms.—The urine, as in most fevers, is re-
duced in amounts. In most epidemics, albumin is not described as
being present, but is occasionally encountered. When present, it
is usually transient and in small amounts, coming on about the end
of the second day and disappearing with the fever. McCulloch
found no albumin in his cases; Hanabusa noted small amounts in
8.3 per cent of his cases; Hare states he observed slight amounts
commonly; Carpenter and Sutton observed albumin in 6 out of 122
men; Koizumi noted albumin in 15 per cent of his cases; Agramonte
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in Habana, 1905, states that albumin was present in practically
every one of his 154 cases and in many more seen in consultation,
usually beginning on the second day and lasting throughout the
disease. The same was true of 70 cases treated at the Los Animas
Hospital in the same epidemic. These varied results may be due to
the character of the tests employed.

A number of authors describe menstrual disturbances in dengue.
Hare thinks that menstruation is increased and prolonged- when
present, or, if absent, its onset is often precipitated; and he considers
this one of the most distinctive features of the disease. Dennis noted
these features in three-fifths of his adult female cases, and Robertson
states that they are the rule. Rice noted them in 75 per cent of his
adult female cases. Craven states that the menstrual n‘regula.ntles
may persist for several years after an attack of dengue.

Glands. —Glandular involvement is a feature wherein great varia-
tion is apparent in different epidemics. The writer saw no cases of
glandular enlargement in Monroe, La, 1922; King, in Fort
Worth, Tex., 1907-8, states that enlarged glands were found in a few
cases and were without soreness; Goldberger and McCoy noted a
few enlarged glands in Brownsville, Tex., 1907, but state that they
were discrete and neither tender nor pamful Levy, at Galveston,
Tex., 1918; states that a small proportion showed glandular en-
largement. On the other hand, Pridmore, describing an outbreak in
Burma, 1902, states that 75 per cent of cases showed enlargement of
the cervical, axillary, inguinal, ahd supra-condylar glands; Castel-
lani mentions enlarged and tender glands as present in from 30 to
70 per cent of cases, and states that they often remain for weeks
after the acute attack is past. He also states that dengue was pro-
duced in two out of three cases by the injection of aspirated gland
juice into healthy subjects. Lane, in the Virgin Islands, 1918,
noted affection of all the large superficial glands in 47 out of 75
cases. There was no suppuration, but in many cases the glands were
so painful as to require the application of ice.

McMullin describes enlargement of the spleen, coming on with the
secondary rise of temperature, in about 50 per cent of cases; Ardate
also mentions splenic enlargement as common. '

Joints.—Swelling of one or more joints is not uncommon in some
epidemics, though almost absent in others. No swollen joints were
encountered by the writer in Monroe, La. Skottowe, in the Fiji
Islands, did not see a swollen joint, neither did Levy at Galveston.
Cleland states that, with one doubtful exception, he saw only one
joint affection. The swelling when present is described as being a
sort of puffiness of the tissues about the joint and never leads to
suppuration. - Pridmore states that joint pains and swelling may per-
sist in a few cases and cites one case in which they lasted for one
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month. Castellani mentions the same condition, whicly, though rare,
he states, may last seven to eight weeks.

Nervous symptoms.—During the first days of an attack there is
usually great restlessness, with insomnia, lasting for three to four
days. These features are less in children. The sense of taste is
almost universally altered, and many patients complain of a bad
taste, with a loathing of food. Photophobia is not uncommon dur-
ing the earlier days of the ailment. Itching has already been men-
tioned, and paresthesia of the skin is not uncommon. All types of
mild mental confusion may exist during the period of high fever, and
occasionally a patient is seen who is drowsy, indifferent, responds
with difficulty to questions, and rapidly sinks again into somnolence.
The writer saw one such case in Monroe, La. Moulliac mentions
such a case in which the symptoms persisted for two months, recovery
being without sequele. Giddiness is often complained of upon ris-
ing, antl Goldsmid states that fainting was not uncommonly observed
by him in elderly women. Couffon and Pagnier state that they
observed nearly constant absence of knee jerks and pupillary responses
to light, but that these symptoms appeared several days after the
temperature reached normal. (From his description it may be
questioned as to whether this outbreak was really dengue.)

The asthenia, mental depression, dejection of spirits and irrita-
blllty which often follow the attack are quite marked in dengue, even
in a few cases leading to suicide, as noted by Love.

Blood findings.—The white-blood count is quite charactenstlc in
dengue. Practically all clinicians who have studied -this feature of
the disease have noted marked leucopenia, with reduction of the per-
centage of neutrophiles, accompanied by a relative and absolute
increase in the mononuclear elements, especially the lymphocytes.
The percentages of large and small lymphocytes vary considerably in
different cases and in the same case at different times. So, while
they do behave in a somewhat characteristic fashion, they are of less
importance from a diagnostic standpoint than is the leucopenia with
reduction of the polymorphs

Stitt, in the Philippines, studied 100 cases and found the average
white count to be 3,200; the lowest, 1,700; the average percentage
of polymorphs was 51 per cent; the lowest, 29 per cent.

Ashburn and Craig give the following percentages for the white-
blood cells in a case on different days of the disease:

First Third Sixth
day. day. day.

Per cent. | Per cent. | Per cent.
50 52

go]lymorphs y&eutrophﬂs) eeeeneececeennnnnneen ieeeneeeneeaaenaaanaan % 52 ﬁ
L. 1.5 8 32
E L5 4 6




August 8, 1928, 1762
The following table is from Vedder, 1907¢

Number Average per cent of—
Day of disease. of . —
. counts. | polys. |8.1ymp. |L.lymp. |L. monos| Eos. Bas.
4 64.68 26. 59 6.40 1.4 0.49 019
- 28 43. 46 49.38 5.00 .97 .62 .23
7 37.14 53.21 7.28 .11 .99 N
2 38.35 51.04 6.56 1.34 1.57 .42
22 37.38 51.28 7.58 .99 2.46 .31
21 33.62 52.48 9.79 1.54 179 27
18 35.66 50.71 - 9.29 1.96 2.20 .16
10 39.82 43.22 10.98 141 2.72 .29

Harnett, Stitt, Carpenter and Sutton, and others have observed
an increase of the eosinophiles, beginning about the third to sixth
day and continuing well into convalescence, and they attribute
considerable diagnostic significance to it.

Red cells.—Carpenter and Sutton, Stitt, Vedder, Graves, and
others have noted no change in the red cells, either their number or
hemoglobin content, whereas Eberle and Levy, on the other hand,
report a reduction in red cells and hemoglobin as common.

Complications.

. Complete recovery is the rule in dengue, but complications oc-
casionally occur. It has been suggested that the marked leucopenia
in the disease may leave the patient susceptible to various infections.

Boils or small abscesses are mentioned by Allen, Kennedy, Hare,
Skottowe, and others. Orchitis, inflammation of Cowper’s glands,
pericarditis, catarrhal ophthalmia, and other pyogenic affections
have been occasionally described.

Eye complications.—Barkan notes one case of paralysis of accom-
modation which was first noted two weeks after the onset of dengue.
In this case there was no response to accommodation and but slight
response to light. The Wassermann was negative. The patient
gradually recovered. Van Milligen mentions two cases with normal
vision who developed weakness of accommodation with presbyopia.
Upon rest, both recovered. Gibson encountered a case of acute
glaucoma in a lady of 58, which began on the second day of dengue.
Hare mentions a case of acute inflammatory glaucoma following
dengue. Barkan noted abducens paralysis coming on nine days
from the onset of dengue and clearing up later. Gibson observed
three cases of ‘“keratitis dengue” and five cases of ‘keratitis post-
dengue.” Archibald observed keratitis in one case.

Spadero mentions one case of choroiditis following dengue. The
writer noted that his eyes tired easily for several weeks following the

attack.
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Hemorrhagic tendencies.—Tendencies toward bleeding have been
noted by various writers, more in-some epidemics than in others.
Epistaxis and bleeding from the mucous membranes are not un-
common during the period of congestion. Menstrual hemorrhage is
common. Dennis noted it in 60 per cent and Rice in 75 per cent of
their cases among women.

Goldsmid mentions two cases dying. w1th purpuric manifestations,
and Marks performed two autopsies after dengue, both showing
hemorrhagic tendencies. Bloody vomit may be occasioned either
by the swallowing of blood or from gastric hemorrhage. Rice noted
47 cases of gastric hemorrhage in Galveston (1922) among 565 cases.
In several there was “black vomitus,” but without jaundice. Wilson,
Hahn, Gozanet, the writer, and others have noted this tendency to
bleed in occasional cases.

Circulatory system.—Disturbances of the heart and circulatory
apparatus are mentioned as occasionally present either during or
after the attack, by Davidson, Hare, Vassal and Brochet, Ni¢oll, and
others. Acute and chronic myocarditis are the lesions most com-
monly mentioned.

Relapses and delayed recovery.—Relapses are not uncommon. In
a number of cases swelling or pain in one or more joints has been
described as persisting for weeks after an attack. Hahn and others
have observed glandular enlargement persisting for a considerable
period. Asthenia, depression of spirits and inability to work, how-
ever, are common after dengue, but disappear in from two to eight
weeks. It is to be remembered, however, that complications are
distinctly the exception and complete recovery is the rule. Hare even
states that patients after dengue often describe their health as dis-
tinctly above par. Craven and Robertson thought that dengue was
effective in increasing the number of deaths from pulmonary tuber-
culosis and that the rapidity of the course of phthisis was enhanced
by an attack of dengue. _ v
. Progneosis.

Recovery is almost certain in uncomplicated cases. In the weak,
old, or debilitated, dengue may be serious, and it is among these
persons that it occasionally causes death. Nielly noted five deaths
out of 450 cases at Aden, 1871; Cleland et al., 1918, state that 94
deaths-in a population of 125,000 were attributqd to dengue at
Brisbane (these deaths were largely among persons under 5 and over
60); Hare collected accounts of 60 deaths in North Queenslard in
1897, mainly accompanied by complications, old age, diabetes,
chromc bronchitis, and wpecla.lly alcoholism.

556082°—23——2
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Diagnosis.

Dengue must be differentiated from yellow fever, trench fever,
measles, scarlet fever, influenza, pappataci fever, Brill's disease,
Rocky Mountain spotted fever, memngms, malana, and the ea.rly
stages of smallpoxX. -

The differentiation from yellow fever is especially important, owing
to the seriousness of the latter infection and to the fact that dengue
and yellow fever are spread by the same mdsquito and therefore are
likely to occur together. The two diseases existed in Habana in
1905 and were confused for a time.

Both diseases in the early stage are marked by a congestion of the
superficial capillaries of the head, chest, arms, etc., and are indis-
tinguishable by this symptom. The fever may rise more rapidly in
dengue than in yellow fever, and albumin, when present, may appeat
_earlier in dengue, by the end of the second day (Agramonte), but
always of slight amount. In yellow fever the albumin is often so
intense as to sohdlfy in the tube and seldom comes on before the
third day, except in severe cases.

Jaundice is rare in dengue and common in yellow fever, but usually
not before the third day. Agramonte recounts, however, a case of a
yellow fever post mortem in which there was no trace of Jaundlce

The pulse in yellow fever is hkely also to be slow. Faget’s sign
is common (a pulse rate which may rise or fall with the temperature,
but not in proportion to it, so that the pulse curve tends to fall away
from the temperature curve in the first three days or durlng the
period of active congestlon)

The blood count is very variable in yellow fever. O’Brien, in
Guayaquil, found the average white count in yellow fever to be prac-
tically. normal, but found variations from 3,200 to 20,000. A low
count, therefore, is of slight differential diagnostic value. Hem-
orrhages are much commoner in yellow fever than in dengue and
begin usually about the third to the fifth day. The gums should be
examined for bleeding upon the first visit, as should the urine for
albumin, otherwise doubt may exist as to the significance of later
ﬁndmgs Vomltmg is common in both diseases, but bloody vomit
is decidedly rare in dengue and common in yellow fever. Fatal cases
are common in yellow fever. For the differential features in other
diseases with which possible confusion may occur, the reader is
referred to any standard work on medicine.

" Treatment.

" Treatment constitutes the least mterestmg feature of the disease
and is entirely, symptomatic. Aspmn or sodium salicylate afford
some relief, and H. R. Carter states that hot applications may com-
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pletely relieve the pain of dengue: Rest in bed and an abundance of
water are the most important considerations. The myocardium in
patients over 50 years of age should be watched.

When the fever is high, sponge baths are indicated. The bowels
should be opened with a mild purgative; but drastic purgation is
probably injurious, owing to the muscula.r exertion incurred. Per-
sons who attempt to “ carry on’’ during the attack, or who exert
themselves before recovery is complete, often suﬁer slow conval-
escences, marked by weakness and mental depression which may last
as long as two or three months.

‘Tmmunity.

Most observers consider that an attack of dengue is followed by a
definite though not absolute immunity. The duration of this im-
munity has not been definitely ascertained, however, but probably
extends for a few years. A few observations bearmg on these fea-
tures will be noted, but it must be said that there is great need for
further observations on these points.

Epidemics often run their course and subside in a given community,
noththstandmg the fact that the presence and transmissability of
the virus still exists, as is demonstrated by the prompt occurrence of
the disease among newcomers from nonmfected territory. Graham,
at Beirut, notes that the epidemic among the city dwellers was at an
end, when unexposed summer dweilers began to return from the
mountains, among whom an epidemic immediately broke out and
continued for some weeks.

It has been noted that where an epidemic has run its course it
seldom recurs the succeeding year.

The apparent racial immunity noted among certain tropical natives

probably acquired by early or perhaps repeated mild attacks.
Bonne, in Paramaribo, states that the three European nurses at his
hospital had dengue and that European soldiers coming to the hos-
pital for treatment were almost certain to contract it within a week
or two, whereas among 100 creole nurses and other colored attend-
ants there was not a single case, at least in recognizable form. He
investigated the mulatto children and found that they, however, were
not immune. The same was probably true of the black children;
but in their case the evidence was less clear, owing to the difficulty of
seeing the rash on a black skin. In the outbreak at Monroe, La., 1922,
the negroes were certainly not immune. Skottowe states that in
1885 the native Fiji Islanders suffered more severely than the Mela-
nesians. (This was probably the first visitation of dengue upon the
islands.) Likewise, Agramonte, Stedman, and others have noted
that the natives of the West Indies are less susceptible, and that
when attacked the symptoms are often lighter than those in Euro-
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peans. Vassal and Brochet on the boat Manche, 1905, observed the
presence of 114 cases of dengue among 127 Europeans (sailors),
whereas among 30 Annamese none had it. The following year, on
the same ship but with a different crew, among 108 Europeans there
were 94 cases of dengue, whereas among 32 Annamese sailors no case
occurred. The same rules for shore leave applied to both groups.
The natives were all questloned but not one remembered having
had the disease. They were, however, from infected territory, and
the writers suggested that they had possibly suffered repeated mild
attacks. The 14 whites who escaped were also questioned, and it
was found that 1 had had the disease earlier in the year under con-
sideration, 3 had had it the previous year, and 6 had been in infected
territory but gave no definite history of dengue.

Montague states that in the epidemic of 1906 in the Fl]l Islands
the old re31dents who had had the disease in 1885 escaped in almost
every instance. He states that the island had been particularly
free from dengue in the interim.

Dickson * states that at Charleston ia 1850 only those persons
escaped who had had the disease in 1828.

Cleland et al. failed to produce the disease by the injection of
dengue blood in two volunteers who had had the disease 38 and 229
days previously, respectively.

Ashburn and Craig, however, induced the disease in a volunteer
who stated that he had had dengue two and one-half years previously.
They also state that they know of a few cases in which the disease
was contracted naturally after a similar period. O’Brien observed
cases in persons who had suffered with dengue three years previously,
Le Gendre cites two classical attacks in a girl at intervals of two years,
and Sandwith states that many had the disease in 1887 who had had

it in 1880.
Method of Spread.

Graham, in 1903, first actually demonstrated that dengue could be
transmitted by the mosquito, and this method of transmission has
been amply confirmed. . ’

Probably the best evidence that this is the only natural method of
transmission lies in the fact that Port Said remained free from dengue
after it was cleaned of mosquitoes by Ross, whereas prev1ously the
disease was practically endemic there. Likewise, McCulloch, after
freeing Corregidor Island of mosquitoes, found that introduced cases
never spread. Likewise, Welch, in Alabama, noted the absence of
dengue in 1922 in towns rid of mosquitoes. Graham, Ashburn and
Cralg, Stitt, and others have noted this same absence of contagious-
ness in the absence of mosqultoes, even in spite of the closest kmd of

4 Cited from Hirsch.
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contact. Graham confined four children, onc of whom was suffering
with dengue, in a room which he kept mosquito free. The children
played together and slept in the same bed, yet none of the three
developed the disease.

Ashburn and Craig confined well men and men ill of dengue under
mosquito-proof tents. The well men slept in the same beds, wore the
pajamas and underclothes of the patients, used the same dishes, etc.,
yet none of them developed the disease. There is, moreover, a marked
similarity in the epidemiology of dengue and yellow fever, a disease
which has been more carefully studied and which, as far as known, is
transmitted in nature by no other means than by the mosquito.

On the other hand, Archibald thought that the bedbug may
possibly have served as a carrier in an outbreak of the disease ob-
served by him in Egypt; and phlebotomus fever of Mediterranean
shores which some authors think may possibly be a mild form of
dengue is known to be conveyed by the sand fly Phlebotomus
papatassii.

Hanabusa, moreover, reports an outbreak of dengue among a regi-
ment of engineers in Formosa (86 attacked out of 842) in January and
February, a time of year, he states, when no mosquitoes were present.
In the United States, however, mosquitoes seem to be the sole agent
of dissemination.

Cleland et al. attempted to convey the disease by vaccination,
gargling, and ingestion, and by the placing of serum from dengue
cases upon the mucous membranes of the nose. The results were
inconclusive, mild and doubtful types of illness resulting in a few
cases.

Ashburn and Craig, using somewhat similar methods, secured only
negative results.

Type of Mosquito.

Aédes zgypti.--Aédes xgypti has been definitely incriminated as
a carrier of dengue. The distribution of this mosquito corresponds
well with that of the disease, and Baneroft, in 1905, carried out a
series of experiments with these insects, allowing them to bite five
volunteers, with two positive results. This work, however, was done
at Brisbane, which was infected with dengue at the time, and other
sources of infection could not with certainty be ruled out. Cleland
et al., however, carried infected Aédes 2gyptito Sydney, which was free
from the disease, and allowed them to feed upon eight volunteers,
four of whom suffered typical attacks. The workers were also able
to produce typical cases in others by the injection of blood from two
of these experimental cases.

Again, Bancroft noted that persons from noninfected places who
visited Brisbane only during daylight often carried dengue infection
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away with them. Granting the transmissibility of the disease by
insect, this observation would point to a day-biting insect, and the
Aédes 2gypti feeds by preference during the day.

COulex quinquefasciatus.—The distribution of this insect corresponds
well with that of dengue; however, in Australia, as noted by Cleland
et al., the distribution is far wider than the extent of dengue.

In 1901 Graham collected mosquitoes from the rooms and nets of
dengue .patients and allowed them to bite four volunteers. After
from four to six nights spent under the nets with the infected mos-
quitoes, three of the four volunteers developed typical attacks.
The negative result was in a man who had had the disease two years
previously. As these experiments were conducted at Beirut, which
was then sufiering an epidemic, Graham carried infected mosquitoes
to a village in the mountains where no dengue had occurred. Here
he allowed two volunteers in different parts of town to be bitten by
his mosquitoes. Both developed dengue after spending four nights
and five nights, respectively, with the infected mosquitoes. No other
cases developed in the village. While Graham thought that most
of his mosquitoes were Culex quinquefasciati, he states that in almost
if not actually in every case, Aédes agypti were among them.

Ashburn and Craig, in 1906, allowed specimens of Culex quingue-
fasciatus to feed on dengue cases and then confined the insects with
nine volunteers in mosquito-proof tents. Three of the volunteers
were later shown to be “absolutely immune,” since the injection of
blood from dengue patients failed to produce the disease. Three
others were considered by these authors to have been “relatively
immune’’; since, with later tests, by the injection of comparatively
large amounts of dengue blood, they did develop mild symptoms
of the disease, one after a greatly prolonged pesiod of incubation.
A seventh case was later proved to be susceptible, but mosquitoes
refused to bite him. In one of the two remaining volunteers a typical
attack of dengue followed three and one-half days after he had been
bitten by mosquitoes fed on a dengue case® two days previously.
This volunteer is stated, as far as known, not to have been exposed to
dengue. It may be noteworthy, however, that, as Ashburn and
Craig point out, the temperature chart in this case shows a mild
fever for 24 hours before the onset of symptoms, and, in fact, shows
a slight elevation of temperature from the time he was bitten.
Moreover, this work was done in infected territory and it is difficult
to rule out other sources of infection.

Kennedy, in India, during an outbreak among soldiers, made an
insect survey and reported Culex, three species, including quingue-

6 This volunteer was expiis"ed to the bite of mosquitoes placed in his sleeping tent on the first and second
nights following their infective feedings, but the authors state that he was not bitten until the second night.
It has been suggested that this might have been a case of mechanical transfer of the virus owiing to the
shortness of the.interval.
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Jasclatus, as very numerous, and thinks Adédes gypts could be -ruled
out on aocount of insufficient numbers. It should be noted, however,
that this survey was made near the end of the epidemic.

Vassal and Brochet state that only culicines, mainly Culez quinque-

_fasciati,were upon the boat Manche during the epidemic on board in1907.
- On the other hand, Cleland et al. were unable to transmit the
disease to five volunteers, some of them repeatedly bitten by Culez
quinguefasciat. Likewise, Guiteras and Cartaya, as well as Koizumi
and his coworkers, had only negative results in transmission experi-
ments with this type of mosquitoes.

Agramonte, in Habana, used several species with negative results
He mentions Culex quinguefasciati as being very numerous, and it
seems highly probable that this species was included. Cleland et al.
noted that dengue cases brought to Sydney did not spread, though
Culex quinguefasciati were numerous; there were however no Aédes
@gyptt present. Legendre, at Hanoi, noted the termination of an
epidemic when the xgypti were killed by cold ‘weather, although
culicines continued to the extent of being a plague.

It must therefore be said that the evidence is strongly against
Culex quinquefasciatus being a carrier of dengue. It should be remem-
bered, however, as pointed out by Carter, that Aédes agypti are more
susceptible to cold than many types of mosquitoes, and the failure of
dengue to spread when zgypti are absent, even though gquingue-
fasciatus and other species are present, may possibly be due to the
fact that the temperature is too low for the development of the
parasxte in the mosquito. :

" Other species.—Carpenter and Sutton had negative results with
Culex stimulans and Culex tarsalis, and Cleland et al. had negative
results in one trial with Culex vigilaz. Koizumi et al. secured ‘some
positive results with Stegomyia scutellaris and with Desvoidea obturans.
Their volunteers, however, were not under confinement before the
experiments, and the results are therefore inconclusive.

THE RAPID S8PREAD OF DENGUE 'AS COMPARED TO YELLOW FEVER.

Since Aédes zgyptt is the only proved vector of dengue fever, is it
necessary to assume other intermediate hosts in order to explain its
more rapid spread as compared to yellow fever %

Aédes zgypti is certainly an efficient carrier of yellow fever, since
one feeding during the infective period of the disease usually infects
her, and once infected she remains so apparently indefinitely. A
single bite, moreover, is usually infective for the susceptible indi-
vidual. In dengue the same is probably true,® though not proved.
Especially is the duration of infection in the mosquito not established.

¢ Graham notes an attack which followed a single bite, and the writer suffered an attaek five days after
being bitten, as far as known, by but a single mosquito. Koizumi and his coworkers produced infection
by tha transfer of 0.00005 mils of blood from man to mao.
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- In -yellow fever, however, there is the period of about 12 days
which must elapse before the mosquito fed on infective blood is capa-
ble of transmitting the disease. And if, as has been noted, the life
of the winged insect in nature is about 50 days, we should expect one-
fourth of the infected mosquitoes to perish before they become in-
fective. In dengue there is no period of extrinsic incubation;
Chandler and Rice were able to produce the disease with mosquitoes
fed on cases from 24 to 96 hours previous to the successful feeding on
volunteers. The person infected with dengue is, moreover, 2 more
potent' agent for infecting gypti than is the yellow fever patient,
because— '

(1) The dengue case is infective possibly to the eighth day, whereas
the yellow fever case is infective for only three or possibly four
days.
~ (2) In dengue, if mild, the patient is likely to be up and about or,
in more severe cases, is likely to venture forth during the period of
remission, whereas in yellow fever he is usually so ill during the in-
fective period that he is confined to his bed, where he is capable of
infecting only those 2gypti which gain access to his room or net.

(3) Visiting of the ill is less curtailed in dengue than in yellow
fever, since dengue fails to engender the fear so common in yellow
fever. '

- (4) The immunity to dengue is fleeting, whereas in yellow fever it
is lasting. This consideration may be of some importance in endemic
centers for these diseases, since an infective feeding on an immune
individual is lost as far as the epidemic is concerned.

- With the same vector, therefore, dengue would obviously spread
more rapidly than yellow fever, and the writer would be unwilling to
assume the existence of other vectors simply to explain this greater
rapidity of spread.

LIFE HABITS OF AEDES GGYPTI.

Aédes wgypti is essentially a domestic mosquito, living about
and in the habitations of man. The female is very savage, attacking
one’s ankles and hands and buzzing about the head. She is extremely
wary and hard to capture. She feeds in the daytime by preference,
but also at night.

Francis, in 1907, made the observation that deposits of water hav-
ing natural mud bottoms are seldom found in which &gypt: are breed-
ing. As Carter suggests, it is probable that it is not the character
of the bottom but of the sides of the container where they meet the
surface of the water, that is important. The female deposits her
eggs in irregular groups at orjust above the water line, and apparently
finds a dirt surface not to her liking. When zgypti larvae are found
developing in such an earthbound collection of water, it is likely that
they or the eggs were carried there by washing.
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Owing to this peculiarity of the mosquito, she lays her eggs by
preference in artificial containers. - Francis, McCoy, Carter, and
others have found her using such places as the following: Cisterns,
barrels, water containers, flowerpot saucers, jugs, tubs, storm-
sewer catch bs.sms, water troughs, old shoes, house gutters, holes in
rocks, tin cans, iron pots, bottles, boxes, water-holdmg plants, holes
in trees, grindstone pans, wells, canoes, vases in the cemeteries, and
even the holy-water font in churches..

Gorgas, in Habana, 1901, at the completion of the first mosquito
survey of the city, reports 26,000 different coHections of water in
which agypti were breeding.

The eggs of xgypti are quite resistant to drying. Francis found
that they would develop normally after having remained dry for
as long as six and one-half months; and Cleland et al. kept dried
eggs in the laboratory for two months and found that they hatched
normally thereafter.-

Under favorable tropical conditions eggs develop through larval
and pupal stages to the adult winged insect in as short a time as
nine days, but probably never sooner. -Under less favorable con-
ditions this cycle may be considerably prolonged.-

Infectivity of Man for the Mosquito.

Ashburn and Craig secured a number of positive results by the
injection of volunteers with blood drawn on the third and fourth
days of the disease. Cleland at al. likewise secured positive results
with bloods drawn from'the eighteenth to ninetieth hours of the
disease. They secured negative results, however, with blood drawn
at the one hundred and fifteenth, one hundred and thirtieth,
and one hundred and ninetieth hours of the disease. In their earlier
experiments, however, they had a few cases which may indicate the
presence of the virus in the blood up to the eighth day. In one
trial they got negative results at the end of 14 days.

Chandler and Rice secured positive results by the transfer of blood
drawn 4} and 24 hours after onset of symptoms. They also secured
positive results in transmission experiments using zgypti fed on the.
second to fifth days of illness, inclusive. Attempts at longer intervals

were not made.

Period of Infectivity of the Mosquito for Man.

Most of the mosquito transmission experiments were performed
with mosquitoes captured from the nets or rooms of dengue patients,
and therefore throw little light upon the question of period of infec-.
tivity of the mosquito for man. Bancroft kept such captured
mosquitoes for 12 days and produced dengue in one case. "He also
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had one positive result with reared mosqultoes allowed to bite 10
days after the infective feedmg

He secured negatlve results in two cases with mosquitoes fed 15
days previously, and in one case with mosqmtoes fed 17 days pre-
‘viously.

Chandler and Rlce, using reared mosquitoes, secured positive
results with zgypti in from 24 to 96 hours following the infective
feeding. Attempts were not made at longer intervals.

Ashburn and Craig’s case, if infected by Culez quinquefasciatus,
was caused by mosquitoes fed two days previously.

Graham produced a disease in a patient by the subcutaneous injec-
tion of an emulsion of the salivary glands of a Culex quinguefasciatus
which had bitten a patient 27 days previously. The patient became
ill in three days with such severe symptoms that Graham did not
repeat the experiment. He thought the disease was dengue, as he
found his “parasite of dengue” in the blood. The attack was pos-
sibly septicemia. These observations are too few in number to
permit conclusions, but it seems probable from the epidemiology
of the disease that when once mfected the mosqulto is infective for
the rest of her life.

Continuance of the Virus from Epidemic to Epidemic.

A disease of so short duration and of so few fatalities, and especially
if mild in type, is not one which attracts the attention either of the
public or of the medical profession unless unduly prevalent. Smart,”
Davidson, Legendre, and others, however, have reported the
presence each year of what they believed to be dengue in the West:
Indies, Australia, Indo-China, and Central America, and it is prob-
able that these areas are endemic centers of the disease. There is’
no evidence indicating that the virus is carried from year to year in the
mosquito (at least in temperate climates), or that chronic carriers’
or animal reservoirs exist.

Survival of the Virus in Vitro.

The virus has been found by injection experiments to remain alive
outside the body for some hours if kept cool. In several instances
Cleland et al. secured positive results with blood drawn 48 hours
previously, and in one instance after 99 hours.

Prevention of Dengue.

Conirol of patient.—Theoretically, if every case of dengue could be
isolated under screens the disease would eventually die out in a
community. Practically, however, this method is unwocrkable,

1 Cited from Hirsch.
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owing to the obvious difficulty of locating the cases. The disease
is not one which strikes terror into a community as does yellow
fever, many patients failing even to call a physician. In yellow
fever, isolation of cases has been long practiced, but has been found
insufficient to free any large group of people from the presence of
yellow fever if once established.

The screening of houses, while perhaps affording a measure of
protection to a community, is likewise only an adjunct, because the
mosquito vector bites by day as well-as night and it is not possible
for any large number of people to remain continually indoors.
Screens used against zgypti must be at least 16 mesh, if the wire is
heavy, or 18 mesh per inch if the strands are of smaller diameter.
Care must also be taken that zgypti daees not breed ms1de the
screened inclosure.

Mosquito control.—This is the one method to be relied upon in
controlling dengue; and as communities where Aédes xgypti are
present are subject not only to dengue but to the spread of yellow
fever as well, there are more than ample public health reasons for
controlling the pests.

The part (if any) which mosqultom other than zgypti play in the
spread of dengue fever must await further study. However, den-
gueous regions are usually also badly infested with malaria, which
constitutes an urgent necessity for including anopheles among the
‘species of mosquitoes to be attacked; and measures against these
two varieties will largely control Culex quinquefaéciatus and other
mosquitoes which constitute at least an annoying pest irrespective of
any influence which they may exert in dengue. Moreover, such a
combined attack upon Anopheles and Aédes zgypti is far more likely
to receive the continued financial support of a community than is an
attack against either one, since it will more nearly free the com-
munity of the mosquito pest. Again, an adequate supply of piped
water, so highly desirable for other reasons,is also an important
factor in the reduction of available breeding places for mosquitoes.
In connection with this article the control of Aédes zgypti only will
be discussed, as it is probably the most important, if, in fact, not the
only vector of dengue in this country.

To be successful; mosquito control should be begun before dengue
makes its appearance in the community, as control measures are
largely directed against wrigglers, and the imagoes in flight will
suffice to spread the disease, once introduced, before the control
measures can effect the eradication.

Carter,® at Paita, March 3, 1920, by systematic work, had the
zgypti breeding index so reduced that he knew yellow fever cases

$ Unpublished lecture at Hygienic Laboratory.
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would cease. The last case appeared 52 days later, produced, of
course, by the adults in flight. It would therefore appear that the
life of the adult female in flight is in the neighborhood of this period
(52 days). Measures against the winged insect, such as fumigation,
have been tried, but are time-consuming, difficult, and too expensive
for practical application.
~ Control of Aédes xgypti.—In practice the measures at one’s disposal
may be enumerated as follows: '

1. Destruction of containers.

2. Covering of containers.

3. Placing of fish in containers.

4. Periodic emptying of containers.

5. Oiling of containers.

6. Education and law enforcement as valuable adjuncts.

1. Destruction of containers.—Destruction of containers which
serve as breeding places is naturally the best method to pursue. The
procedure, however, presupposes a corps of intelligent men working
under trained inspectors who will zone the city and instruct and
direct the men under them. Men for this work must be intelligent,
tactful, acquainted with the habits of the mosquito, and possessed of
infinite patience as well as courage. Men should be supphed with
notebooks, ladders, screening or muslin, oil, buckets of minnows,
etc. It may be found more advantageous to have separate gangs, to
correct the faulty conditions found by the inspectors. '

Premises must be inspected from the housetop to the cellar; includ-
ing wells, cisterns, etc. Trash, cans, and other refuse, after being
collected, should be dumped into salt water or buried, since hauling
to a dump will simply transfer the breeding to other places.

Grass and weeds should be kept cut from vacant lots, since this
growth constitutes an inviting place for the throwing of rubbish and
a place where, once deposited, it is difficult for the inspectors to
locate it.

In the Philippines the rain spouting of houses was found to be one
of the chief sources of mosquito breeding and one of the most diffi-
cult to remove. When there is a little sag or pocket of water zgypti
will breed in numbers, and, if rain follows, the eggs or wrigglers
will be washed into the rain barrel or cistern, where they can
continue their development The punching of small holes in spout-
ing has been tried but is useless, as the holes soon become plugged,
and larger holes render the spoutmg valueless. Its complete removal
would be preferable. If this is not possible, it should be given a
steep pitch to insure drainage. The axils of leaves in such plants as
the banana tree and spider lily, while probably not a large factor in
the breeding of zgypti, are difficult to deal with. McCoy evolved
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the scheme of placing snwdust in-this water for the purpose of hasten-
ing evaporation.

2. Covenng of containers.—This -procedure is apphcable to wells,
cisterns, rain barrels, and similar water containers. A piece of mus-
lin tied over the top of a barrel or cistern is ]ust as efficacious, is
cheaper, and is much easier to apply than is the proper fitting of a
rigid screen cover. Water barrels should be provided with spigots,
and cisterns with pumps, so that water may be drawn without remov-
ing the cover, for to do so may liberate a swarm of adults which have
developed there from eggs washed in from the eave spouting.

3. Placing of fish in containers.—Minnows are a great help in the
eradication of agypti. Connor and Hanson used them extensively
at Guayaquil and Peru in rain barrels, cisterns, wells, and other
water containers. Not only do they devour the larve, but they
facilitate the work of mspectlon, for it is easier and simpler to see
if the fish are living than it is to search for wrigglers.

4. Periodic emptying of cordainers.—Containers not otherwise pro-
tected should be emptied once each weel (at least every nine days).
To empty oftener is a waste of energy. In emptying it is important
that every bit of water be turned out, for when wrigglers are dis-
turbed they go to the bottom of the containers, and the last water
remaining will contain most of them. .It is a good plan to wipe the
container with a cloth, which will insure complete emptying and also
the destruction of any larve or eggs left clinging to the vessel.

* After the more accessible breeding -places have been destroyed,
screened, or oiled, the female mosquito will employ great ingenuity
in searching out a place to lay her eggs. Thus she may be driven to
use places which are relatively inaccessible or difficult to locate and
control. To meet this contingency the trap breeding place has been
devised. This consists of placing an inviting container of water in
a suitable place—best one fairly dark—and then emptying it once a
week. .

5. Oiling of containers.—A thick film of oil upon the surface of
rain barrels, cisterns, etc., will effectively prevent mosquito breeding.
It was formerly supposed that the larvee were killed by suffocation,
but it has been found that if larve are kept confined so that they
can not reach the surface they can live for hours and that the film
of oil actually kills in some other way, possibly by poisoning.

6. Education and law enforcement.—The education of the commu-
nity should be a definite part of any antimosquito campaign, for, if
the cooperation of the citizens can be secured, much quicker and more
permanent results will be attained.

With the exceptlon of granting. legal access of the authorized
inspectors to premises, laws have little place in & mosquito campaign
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and will always fail to accomplish desired results. The work is tech-
nical, requiring the systematic attention of trained men, and is prop-
erly a function of the health department.

By the proper application of the above methods it is possxble to
rid a community of most of its Aédes 2gypti; it is extremely difficult
to get rid of them all. Luckily, however, it is not necessary or indeed
desirable (on account of the expense) to try to rid a community of
overy mosquito. All that is necessary to render a community safe
from a dengue epidemic is to keep the mosquito index at a point at
which introduced cases will not spread, or, let us say, at which 10
introduced cases will give rise to 9, 8, 7, or less number of cases,
~ when, evidently, the disease will soon die out. The exact degree of
eradication at which this will occur is not easy to define definitely,
but it is some considerable degree short of total extinction.

Ammal 'l'ransmission.

" Occurrences have been recorded (Sandwith, Hirsch) for India,
Cadiz, Algiers, and Senegal, in which dogs, cats, sheep, cattle, rats,
mice, and birds have suffered epizodtics comcldent with the presence
of dengue among the human population. -

Kraus attempted to produce the disease in gumea pigs by the injec-
tion of blood from patients. The guinea pigs were observed for
eight days, but neither fever nor other symptoms appeared during
this time. :

" Cleland et al. likewise tried to produce the disease in gumes pigs
and rabbits, but also with negative results. - One guinea pig, injected
with blood which produced the disease in a volunteer, was killed at
the end of seven and one-half days, and its blood injected into a
second volunteer. No symptoms followed. This would indicate
that the virus was not present in the guinea pig’s blood at this time.
The tissues of animals killed at various times following inoculation
were examined by various methods of staining, including Levaditi’s
method, but no abnormalities or spirochetes were found.

Lavinder and Francis tried to infect rhesus monkeys with blood
drawn during the second to fifth day of the disease. No symptoms,
fever, or skin eruption resulted during 14 days of observation in any
of 9 monkeys. - The investigators considered their attempts to have
resulted negatively; however, they thought that the blood counts
were perhaps suggestive enough to warrant further trials.

Chandler and Rice, 1922, attempting to convey the disease to
guinea pigs, white mice, and a young rhesus monkey secured only
negative results. Their attempts to culture an orgamsm from the
blood were likewise unsuccessful.

The writer, 1922, attempted to convey the disease to guinea pigs,
rabbits, white rats, and rhesus monkeys, but with negative results.
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Animals were injected with blood taken at various stages of the
disease (fifth hour to convalescence). The animals were observed for
irom 8 to 30 days in various cases. In no instances was the behavior
of the injected animals different from that of the controls. Blood
counts were made in monkeys, rabbits, and rats, but no variations
deemed significant were noted. In the case of the guinea pigs, how-
ever, the results were complicated by an epidemic of broncho-pneu-
monia which broke out among them after about the fifteenth day.
Controls and injected animals were alike attacked. These experi-
ments will be made the subject of a more detailed report. The tissues
have not yet been examined.

Koizumi et al. used dogs, white mice, rabbits, long-tailed Formosa
monkeys, and guinea pigs, but symptoms followed only in the latter.
They produced similar symptoms in second guinea pigs by subinocu-
lation, but were unable to secure passage beyond the second series of
animals. (In view of these findings it may be mentioned that
Cleland carried the virus through four successive transfers in human
volunteers.) Their pigs inoculated from human cases usually died
in from 7 to 36 days, while blood from these to others caused death
in from 5 to 19 days if given subcutaneously or intraperitoneally.
However, death is said to have been delayed to from 28 to 34 days if
given 1ntravenously

Holt, using guinea pigs and rabbits, was unable to produce symp-
toms in them by the injection of the blood of dengue cases, but
describes polymorphous organisms seen in the fresh and stained blood
of several of these animals.

These discordant results are difficult to explain and it is to be
hoped that, wherever dengue may occur, workers will embrace the
opportunities of repeating these trials at animal transmission as well
as attempt to clear up other of the many points whlch require further
elucidation.
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DEATHS DURING WEEK ENDED JULY 21, 1923.

Summary of information received by telegraph from industrial insurance companies for
week ended July 21, 1923, and corresponding week of 1922. (From the Weekly Health
Index, July 24, 1923, issued by the Bureau of the Census, Department of Commerce.)

Week ended Corresponding

July 21, 1923. week, 1922, .
Policies In forCe. . ce i i i e et i et it iiicaanaaann 54,435,960 50,271, 674
Number of death claims. . ... . ...t 9,288 8, 255
Death claims per 1,000 policies in force, annual rate..... . 8.9 8.6

Deaths from all causes in certain large cities of the United States during the week ended
July 21, 1923, infant mortality, annual death rate, and comparison with corresponding
week of 1922. (From the Weekly Health Index, July 24, 1923, issued by the Bureau of
the Census, Department of Commerce.)

Weekended | Apnual | Deathsunder | ynfant
July 21, 1923. death 1 year. mor-
rate per tal%ty
ra
o Tota | Dents oo | HOch || T
'otal eath |sponding | en sponding | ent
deaths.| ratel | week, [July21,| week, M%xm’
1922. 1923. 1922, 1923
10.4 10.2] 795 841 |........
5.3 4.5 4 1 47
16.4 117 7 3 155
18.7 12.1 12 8liceen-. A
1.3 12,0 28 40 82
17.0 12.3 15 L PP
1.7 1.9 19 54
10.9 7.3 4 4 55
16.6 10.5 19 15 80
9.8 8.0 3 4 53

1 Annual rate per 1,000 population.

2 Deaths under 1 year per 1,000 births—an annual rate based on deaths under 1 year for the week and
estimated births for 1922. ~Cities left blank are not in the registration area for births.

3 Deaths for week ended Friday, July 20, 1923,
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Deaths from all causes in certain large cities of the United States during the week endcd
July 21, 1923, infant mortality, annual death rate, and comparison with corresponding
weaz of 1922. ( the Weekly Health Index, July 24, 1923, issued by the Bureau of
the Census, Department of Lommerce.)—Continued.

Week ended | Appual | Deaths under
July 21, 1923. | “death 1 year. Infant
rate per tality
,000, rate,

City. ) corre- | Week | Corre- week

Total | Death |sponding | ended |sponding | ended
deaths.| rate. week, |July2l,| week, |July2l,

1922, 1923. 1922, 19%.

Camden, N.J3..oooniainniiiiiiieianaanas 23 9.7 4 4 66
Chicago, Ill.. . ........ 484 8.7 61 8 |........
Cincinnati, Qhio.. 97 12.4 10 10 66
Cleveland, Ohio 3. 160 9.4 26 18 7
Col i 62 12.4 3 9 31
43 12.6 6 8lieenn...
28 8.8 7 4 15
57| 10.9 3 [} P
25 9.3 |3 PR S,
214 11.2 52 39 104
17 8.3 ) N 23
16 7.4 .0 2 1 41
31 13.4 2 5 7 71
22 9.7 . [ 2] P, 119
16 5.8 .8 1 2].......
28 10.0 9.8 5 3 79
41 13.8 12,2 6 Tloeeennnn
83 12.6 1.2 9 10 69
32 16.7 16.0 4 3lee.....
72 12.1 10.6 11 13 74
32 14.4 1L S 7 4 160
85 12.6 8.9 14 9l.......
167 13.1 12.2 23 20 86
69 4.0 12.2 12 71 129
17 7.7 12.3 5 4 87
22 1L2 ..., b2 P 53

50 15.3 24.9 12 14 ...,
67 7.2 7.2 6 6 30
Minneapolis, Mi 83 10.6 9.0 14 6 76
Nashville, Tenn.. . 2| 181 15.2 2 3 e
New Bedford, Mass 31 12.4 4.9 10 1 155
New Haven, Conn... 27 81 10.1 2 5 25
New Orleans, La...........oooooiiaiaae. 126 16.2 15.0 13 19f.......
New York, N. Y. ...011000000 i 93| &7 9.4 131 143 52
Bronx Borough...........oc.ooo... . 104 6.5 6.4 8 8 28
Brooklyn Borough................... 373 7.8 L6 36 57 38
Manhattan Borough................. 43y 10.3 11.2 €5 63 63
Queens Borough..................... . 85 8.3 8.0 18 10 9%
Richmond Borough................ .- 32 13.1 16.3 4 5 73
Newark, N.J ... ...oiiiiaaaan.. . 7% 8.9 9.3 11 19 52
Norfolk, Va._...covoiiiinacainannnn.. . 22 7.2 12.1 4 5 It
Oakland, Calif...............o.oo.... .. 38 83 &3 6 3 s
Omaha, Nebr.........o.ooolll0l00000 - 16| 1.7 10.1 4 3 43
Paterson, N. J...oiiiiiiiiinnnnnnn.. . 21 7.8 9.4 1 8 16
Philadelphia, Pa............. 283 10.4 10.8 .40 63 52
Pittsburgh, Pa.._............ .- 151 12.8 119 22 22 76
Portland, Oreg....ooooooeit. . 54| 10.3 9.9 1 6 10
Providence, R. I....... .. 43 9.3 11.0 8 8 65
Richmond, Va......... 49 14.1 17.5 7 14 86
Rochester, N. Y..... 39 6.4 1.0 11 9 87
St. Louis, Mo........ 162 10.5 9.6 16 Bl........
St. Paul, Minn....... .. 50 10.8 8.9 7 3 65
San Antonio, Tex...... .. 42 1.9 14.1 8 12 ........
San Francisco, Calif.. .. 106 10.3 10.1 9 5 54
Seattle, Wash........ 48 7.9 7.6 2 3 18
Spokane, Wash. ... . 24 12.0 10.5 1 5 22
Springfield, Mass... . 20 10.5 7.1 2 4 29
’Sryracuse, N.Y....... .. 49 13.8 9.2 10 9 130
acoma, Wash..... .- 18 9.2 .aen.... P2 50
Toledo, Ohio..... . 56 10.9 8.4 3 12 30
Trenton, N. J.. . 30 123 13.3 5 4 &5
Utica, N. Y... . 2| 11|, ) 0
‘Washington, D. C.. 100 1.9 12.6 13 16 74
Wilmington, Pel. .. 28 12.4 1.7 3 6 61
‘Worcester, Mass.... . 47 12.8 10.8 5 3 57
Youngstown, Ohio.....cooeeeoiiiiiiiiieienaann.. 19 7.5 9.5 3 5 41

3 Deaths for week ended Friday, July 20, 1923.



PREVALENCE OF DISEASE.

No health department, State or local, can effectively prevent or control dizease without
Enowtedge of when, where, and under what conditions cases are occurring.

UNITED STATES.

CURRENT STATE SUMMARIES.

These reports are preliminary, and the figures are subject to change when later returns are received by
the State kealth officers.
Reports for Week Ended July 28, 1923.

ALABAMA. CALIFORNIA.
Cases. Cases.
Cerebrospinal meningitis.................... 3 | Diphtheria....c..ccoviiieeicniieienanaaecnans 13
Diphtheria. ....ooieeimiiiiiiiiiiiiaaaanann 8 | Influenza.......coiiiemiiiiiennaeoncnaannn .12
DyYSentery...ceeeeeeaeeeeeieeieaneaenanann 64 | Lethargic encephalitis:
IRBUENZA. . ueeeeieieeneeeiceneeneeeeannnnn 7 Hollister. ... .cooiiiiiiiiiaiiaiiicaaaanans 1
Malaria... 161 Merced.............. 1
Measles. 118 San Francisco... 1
Mumps.......... 1 Whittier........ 1
Paratyphoid fever. 1 | Measles.......... . 138
Pellagra... 15 | Scarlet fever.......eueiecnniieiiiaieienanaaaan. 56
Pneumonis.. 19 | Smalmpox:
Scarlet fever. 14 LosAngeles. ........cieeuiinniinnnnennnnn. . 9
Tuberculosis... 28 Los Angeles County .. 9
Typhoid fever.......ccceuuuueennn. 76 Scattering.......... 7
‘Whooping cough 49 | Typhoid fever.. ... cociiiiiiaiiennnienennnn 17
Typhus fever:
Diphtheria. . mene e e e eeeeeeemeneeenensnnn 1 San Fernando...........cooiiiinnnnncenn. 1
Secarletfever..........c.oeean... 2
Tuberculosis. ................... 1 COLORADO.
Typhoid fever 1 (Exclusive of Denver.)
Cerebrospinal meningitis............cccceeeae . 1
Chicken POX......coeeemiiiiiiiiiiiioe, 14 Chicken 1700, S, . 6
Diphtheria. .....oooeeneieiiniiis 2 | Diphtheria..oeeueeneeneiineineeeneennnnnn... 13
Hookworm disease. ....coooeeeenieianaanan 1| Measles... 35
7 10
462 1
&8 6
4 82
2 | Typhoid fever...........ccueeueeneeneenaennn. 7
w Whoopingcough................coeiiiiiilll. 3
Poliomyelitis. ......cooeeiiiiiiiiiiiiiiiiaae 1
Searlet fever.....ooeeeeemnnaieiaaaaan 1 CONNECTICUT.
SmallpoxX......eo i 10 | ChickeD POX..c.ureniieiiienieeiieeieenaeaa 10
Trachoma........cooimenimiiiniinnannnnas .2 | Diphtheria............... . 2
Tuberculosis. ... .ooueeeeieeieiinaeeananannan 61 | Dysentery (amebic) 1
Typhoid fever.. ceseeeew-e. 47 | Germanmeasles........._.. 1
Typhusfever.....cocoeeceeerecneneannnnnnn 1 | Lethargic encephalitis.... 1
Whoopingeough.....coeuvemuiienniannnnn... 75 ) Malaria....ieeeiiiniiiiiiiieraieaeanaa. 2
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CONNECTICUT—continued.

Mumps... .

Pneumonia (lobar).
Poliomyelitis.......
Scarlet fever....

Septic sore throat.... 1
Tuberculosis (all forms) . ceeeseees 36
Typhoid fever.............. .~ 8
‘Whooping cough..... ceeees [~
FLORIDA,

Diphtheria....ccccoveeeaennnns P -
Leprosy...... R §

7

1

. 2
12

Dysentery (amebic)..... 1

Dysentery (bacillary).ceeecceccacecscocsesccce 4

Hookworm disease. ...cevee 17

Influenza......cceeaeen 6

75
59
4
28
1
8

Septic sore throat.... 4

Smallpox............ 26

Trachoma....... dereeeen 2

Tuberculosis (pulmonary). 15

Typhoid fever........... .. 42

‘Whooping cough...ccecvieiiiniiicennnennaaas 14

ILLINOIS.

Cerebrospinal meningitis:
Chicago......coovniiiiieniinnannan [ |
Sangamon County........ceeeeeeen... ceeee 1
Warren County..... eeveenraeeeaane [RUTOPE |

Diphtheria:

Cook County (including Chicago)....... e 49
Chicago....ooevecenniennnnnnnn. ceeenee 43
Scattering.................. ceeeceenes ceeee 14

Influenza.........oocoiiiiiinaaaa.. ceeeeenees . 4

Lethargic encephalitis—Chicago. ............. . 1

Pneumonia.......ccoiiiieeiiiiiaiiianana.. .75

Poliomyelitis—Chicago. .ccveeeveirenenannn. cee 2

Scarlet fever:

Cook County (including Chicago)....... ee 22
Chicago.....cooiieiiiiiiniinnnannnn. - 22
Scattering..coeeieeieneiieainianainnnnnns .21

SmallpoxX.......coeeeennnn tetecsecaanccnceaneas 10

Typhoid fever: )

Williamson County......ccoeveenuiiienees 8

Scattering.......cceeeiiiiiiiiinnian.. ee 22

‘Whooping cough.......cccvevrvuennnnnnn. eee.. 173
INDIANA.

Diphtheria................. PR ceeencecees 22

Influenza.........ccoeene... P 4

Measles....... eeeeedenaa ceeeeiecenes ceeeees B3

Pneumonia................ P |

1 Week ended Friday.
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INDIANA—continued.

Scarlet fever.

Smallpox.....
Tuberculosis. . .
Typhoid fever

Diphtheria.....
German measles. .
MeasleS...eee..

Tuberculosis. .
Typhoid fever...
‘Whooping cough.........

LOUISIANA.
Dengue...ceeceeeacccccacees

Chicken poX........ 3
Diphtheria. . 8
Measles..... 43
MUIMPS. e ceeeeeacnaneaaceannannn PP |
Pneumoniad..ceececeeceannn. ceeeee ceeencenean <1
Scarlet fever...... 9
TUuberculosiS. . veeeeereceeenessoncncescaseccnes 9
Typhoid fever......oeeeiceeeeuaicnennnns ceeees 2
MARYLAND.1
Cerebrospinal meningitis. ........ teeeeeaaaaes . 3
Chicken poX............... 10
Diphtheria....ccoeiieiiieeraiiieninecannan. .2
DYSenterY.eeeeeeescesceceaaccccscaseniosannas .25

Influenza.

Mumps.....ceeuann. ceeeae ceeeecececncncanaans .9
Ophthalmia neonatorum. . ....... ceetenicecnes 2
Paratyphoid fever.......... cereeeenns ceeeeeens 1
Pneumonia (all forms)......coeeeeeneieanaan... 15
Poliomyelitis............. Ceeeiacneiiaaaaaaae 1
Scarlet fever.....ceveieiiiiiiiiiiiiiiiiiiieaa, 22
Smallpox..... ceeeeeanas feeeeeeteeeietcaaaaan 1
Tuberculosis.. ....cooveiiieiiiiiiiiiiiiiiiian. 90
Typhoid fever...... eteeeeteetseeetaaas P 30
Vincent’s angina. . ......... P, 1

‘Whooping coughe..ceeerniieecnanacnnennas. 117
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Ppeumonia (10bAr)... ..ccccceeeeccencicncccene
Poliomyelitis......cceaaeeaaaeiiaaaaaacs
Scarlet fever..........

Ophthalmia neonatorum
Scarlet fever...............
Smallpox...
Trachoma..

Tuberculosis. . .
Typhoid fever...........
‘Whooping cough.....cocevieiennnncnnnaannnans
’ MONTANA
Diphtheria. ...cocienimniiiiiiiiiiennaanaena,
Rocky Mountain spotted fever:
Yellowstone National Park............... .

1 Deaths.

MONTANA—continued.
Cases.

Bcarlet fOVer.....ccceeeeeecececccececcccccccnas

fed-Base.

»

8=

[P RC PR

NEW YORK.
(Exclusive of New York City.)

Typheid fever
‘Whooping cough
NORTH CAROLINA.

Diphtheria. ..
German measles.

Typhoid fever......co.ooeeieieniiaaa....
‘Whooping cough

OREGON.

Smallpox...... 10
Tuberculosis 7
Typhoid fever..... 1
‘Whoopingcough.....coeevnvennaaa. 8
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SOUTH DAKOTA.

Cases.

Diphtheria. .iccoeeiiiieiieiiniiiniiennnnnns 4

Measles.......iiiiiiiiiiiiiireieeaereaeaeaas 36

Pneumonia.......c.ceeeenen.. eeeeecseeeeaeeenas 1

Poliomyelitis.....coceveiiiiiiniieiiiennannen 2

Scarlet fever.....oooeeeieeeneaaeeaaann eenes 6

Smallpox......cooeiiiiiiiiiiann.. [ .2

TuberculosiS. ..oovvenearieeeiinnennnnn ceeeees 6

Typhoidfever....cccieeeeeeeeecneeneneannns . 4

TEXAS.

011703431 15 o1 > S . 2

5

12

2

11

2

1

3

7

2

TuberculosiS. .ccoevueeenienennaennanennnn .. 30

Typhoidfever....cocevieemimmeiiiiieiennannns 60

‘Whooping cough.....ocoviiciiiiririnennnnnnn 37

VERMONT.

Chicken POX..cvueeeiemaarieceieianecaenennnns 3

Measles......ceeveiennnnn eeeeeeeeeaan Geeneenen 98

MUIPS. e e eeeeeecnicncanrerenresacacncnennnan 8

PReumonia.....cceeeeiienieenienieeeeeanaanas 1

Scarlet fever.........ccceennaan. reeeeeeenaaas 5

Smallpox............... o 3

Typhoid fever 2

‘Whoopingcough......oeovvivnennnnnn. PP 30

‘WASHINGTON.
Chicken POX..cieeiimiiiniienieenaeeananennes .13
Diphtheria...coevieiiiiiieiieiiiieieiennnns . 16
Megasles:

Seattle.......... eeteeeieean. PR ceee. 11

Scattering......cceeeeiinnnnnneiiaiiaaiaaa, 10

MUumps.....liiciiiiiiieieieeaann eecececenne 5

Pneumonia......cocecieecinenannanans cecenenen .1
Poliomyelitis:

King County......ccccuunen. ceeceeeenraann 1

Seattle......coeniiiniiinnannnn ceeeeneeaae .1
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WASHINGTON—Ccsntinued
Cases.
Scarlet fever......cociieeeeeneennenn... [T
Smallpox.. 6
Tuberculosis 11
Typhoid fever... 13
‘Whooping cough.................... eeeeaaaan 40
WEST VIRGINIA.
Diphtheria. ... 2
Scarlet fever... 4
Typhoid fever..........cccoiievvnnan.... 20
‘WISCONSIN.

Milwaukee:

Chicken POXe.eeiuneiiiieeeeaieeeennnnnns 3

‘Whooping cough. .
Scattering:
Cerebrospinal meningitis.............. eeee 1
(021310 1 5 o103 SO 23
Diphtheria.......... peeeeeeaa, eemeeeeeas 38
Influenza....
Measles......oooiiiiiiiiiiiaiieiieeaaaaaaan
. Ophthalmia neonatorum.................. 1
Pneumonia........oocciiiiiiiiiiinaannnn. 2
Poliomyelitis............ Ceeeeenceeneaaan . 2
Scarlet fever..................... P 60
31
TuberculosiS. ceuunueeeeennenennennnnnnnn .. 3
Typhoid fever. ...... e eeececcicecnceancnann 3
‘Whooping cough. ......... eeeeeeea—— 160
WYOMING.
Chicken POX..ueuuueuuiiieieeaneneaanannnnnnn. 1
Measles.....oeeeiiiiiiiii i 32
Pneumonia...............oc..oll PR O 1
Scarlet fever..... ceemerenteeraneen ceeeenenenes 2
Smallpox.......... eeeeeeeeeetreeetaeaaaas 1
Typhoidfever................ eereeeeeeaas ees 3
‘Whooping cough.............. ceeeeeretaeaeas .1

Reports for Week Ended July 21, 1923.

ALABAMA.

Cases.
Cerebrospinal meningitis. .1
Diphtheria............. 8
Dysentery. 38
Influenza... 4
148
86
6
9
19
26
7%
51
CALIFORNIA.

Cerebrospinal meningitis:
1
1
1
1

CALIFORNIA—continued.

Measles..
Poliomyelitis:
Los Angeles. ............. PO, cotrmeaaas < 2
Redlands.. 1
Santa Monica. . 1
Scarlet fever......ccoieieiiaieeannnn. ceeeeeeas 78
Smallpox:
Los Angeles.......... Ceettececretnsaaaaan .13
San Bernardino County . 9
Scattering.. 18
Typhoid fever........... 13
Typhus fever—Los Angeles......... cetsecnaaes 1
DELAWARE,
Diphtheria.....cceeeeennnnnns ceeevenes 3
Malaris...ccceeeeraesceccsceccnccccsonacanacccss 3
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DELAWARE—continued.

MINNESOTA.

Cerebrospinal meningitis.

Tuberculosis. .
Typhoid fever.
‘Whooping cough

‘Diphtheria
Influenza.

MISSOURI.

Cerebrospinal meningitis
Chicken pox.
Diphtheria....c.coeiiiieenannna...
Epidemic sore throat

1750

MISSOURI—continued.

Pneumonia.
Poliomyelitis. .
Scarlet (ever.

Typhoid fever.
Whooping cough

3
7
1
6
1
4
1
2
15
18
NEW YORK.

(Exclusive of New York City.)
Cercbrospinal meningitis..................... . 5
Diphtheria
Influenza........oooiiiiiiiiiiniannnan..
Lethargic encephalitis
Measles...cooiieennnaiiiiaannnn ceeen
Pneumonia
Scarlet fever.

Smallpox.............

Tetanus........

Typhoid fever

‘Whooping cough

(011703, 15,70, S 2

Diphtheria........ccocoeeeea.... 5

German measles 6

3

1
3
9

Tubercuiosis. ««..ocovieeeeniiennaennnnnnn. . 5

Typhoidfever.........cooceeeiiiiininaniaan. 1

Whoopingcough.......oooiiiiiiiiiiinnnnans 4
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SUMMARY OF CASES REPORTED MONTHLY BY STATES.
The following summary of monthly State reportui: published weekly and covers only those-States

from which reports are received during the current w

EEl 2,8

[h~Y £ ] » =
State sl 2| 848|882 |2|3

28| =2 E] g 2 % S = 3 | 4

=g & < S 8 a >

(o] =] 8 = = [ [ @ @ 3
June, 1923,

Maryland..
Michigan
gississippi .

BERIBERI.
Opelousas, La.
A case of beriberi has been reported in Opelousas, La. The patient
is a farm hand. The onset of the disease was given as about June

20, 1923.
POLIOMYELITIS (INFANTILE PARALYSIS.)

Virginia.

During the month of July, 1923, 38 cases of poliomyelitis were
reported in Fredericksburg and Stafford, Va., and vicinity. One
case of the disease was reported during the month in each of the
following-named Virginia counties: Northampton, Pittsylvania,
Wise, and Wythe.

CITY REPORTS FOR WEEK ENDED JULY 14, 1923.

CEREBROSPINAL MENINGITIS.

The column headed ‘“ Median for previous years” gives the median number of cases reported during the
corresponding week of the years 1915 to 1922, inclusive. In instances in which data for the full eight years
are incomplete, the median is that for the number of years for which information is available.

.+ Week ended . l Week ended
gr(‘d;act_l‘ July 14, 1923. f‘of fd;zﬂ July 14, 1923.
City. vigus ‘——-—l— City. \'i(rl)us —_—
years. | Cases. | Deaths. years. % Cases. | Deaths.
California: Minnesota: !
Los Angeles. ......... 0 1 1 Minneapolis. ......... S0l 1
San Bernardino...... 0'f........ 1 | Montana:
San Franeisco........ 0 1 1 Great Falls........... 0, 1 1
Connecticut: New York: |
New Haven.......... 0 ... New York........... 5 2 3
Waterbury........... 1 1 1 Niagara Falls........ 0 2.,
District of Columbia: ©Ohio:
Washington.......... 0 1i....... Canton............... 0i....... 1
Illinois: Cleveland. 0 1., .
Chicago......... 2., 1 ;i Pennsylvania:
Indiana: Philadelphia......... . 1h....... 1
Newecastle....... [N 1 || Wisconsin :
Massachusetts: Milwaukee 1 1 1
[0 MY 1 3 1
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CITY BEPORTQ FOR WEEK ENDED JULY 14, 1923—Continued.

DIPHTHERIA.

See p. 1797; also Current State summaries, p. 1786, and Monthly summaries by

States, p. 1791.

INFLUENZA.,
Cases. Cases.
Deaths, Death
. week week
City. Week | Week | ended City. Week | Week | ended
e e L s g
u N
10| 198, " 102, 1933.”

LETHARGIC ENCEPHALITIS.

City. Cases. | Deaths. City. Cases. | Deaths.
cn: West Virginia:
ortland........ooooioifieiaaa.... 1 Morgantown.............. ) N PO, .
MALARIA.
New Jersey:
-3 PO Jersey City.....cocuee.... ) N O R
3 1 Newark......ocooeennann. 2| e
) N PO, New York:
k: 23 PO New York................ Tlecaeaean ..
Ohio:
4. Lorgin......ccceeeuiaennnn 2 lieaanns .
Pennsylvania:
) B PO Philadelphia.............. ) 3 PO, .
Florida: South Carolina:

Chicago
Kentucky: Virginia:
Owensboro. .............. ) U PO, Richmond................ 2 |ieeaas .
Louisiana:
New Orleans............. [ 2 R,
MEASLES.

See p. 1797; also Current State summaries, p. 1786, and Monthly summaries by

States, p. 1791.
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CITY REPORTS FOR WEEK ENDED JULY 14, 1923—Continued.
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PELLAGRA.
i
City. Cases. Deaths. ’ City. Cases. | Deaths.
Alabama: Il Michigan:
Birmingham.............. k2 : Kalamazoo.....coceeu.... 1 1
Arkansas: Saginaw......ccooiieiiiidoiiiiiii. 1
Little Rock.......ceeunen. ) O P, South Carolina:
Georgia: Columbia.....cooieiaiiiilioninnnnn.. 1
Atlanta.........oiiiiiiiiiieiiaa..s 1 || Tennessee:
Augusta_.........o...oodoiiiiii 1 Memphis....coocevaaaan... 1i...... J
Brunswick.............o ool 1 || Texas:
Louisiana: Dallas.....coovniiiiiiiiiifoneaanaa, 1
New Orleans............. 1 2 San Angelo......cooeeiii]oenaaa... 1
Massachusetts:
Danvers....c.eeeeeacennes ) I P
PNEUMONIA (ALL FORMS).
Alabama: Massachusetts—Continued.
Birmingham............. 4 3 Fall River................
California: Lowell.eoevuiennnnnnnnn..
Alameda........cooiiiiifiaiia, .. 2 Malden...........
Bakersfield 1 New Bedford..... 4
Los Angeles...... 17 Newburyport 1
akland............ 2 Woburn........... PP 1
Pasadens.................| 2.l Worcester.....coeeeennen. 2 R
San Bernardin0........c.feeeenennnn 1 || Michigan:
San Diego.....ceeviveieei]iiininnnns 2
San Francisco............ 4 2
Colorado:
Denver.....cooeeeeveneenfieniannnns 3
Connecticut:
Bridgeport............... ) B P,
Bristol 1
Greenwich {
Hartford..... 1 3
New Haven 2 4
District of Columbia:
Washington........ PP P 5 3
Georgia:
Atlanta........o.oooiii i, 9 1
Augusta.....ooiiiiiiienifiiiaeaanas 2 1
Brunswick...eeoeeeeneafiininnnnnn 1 1
Illinois:
Aurora............ P P 1 3
Chicago...c.ccveunn.. eeee 83 24 Omaha 3
Cicero..ooevmiecennnnann.. 3 1 || New Hampshire:
Decatur......cceoueunnn.. 1..... R Concord...cceveeeneecncec]oananannns 1
Galesburg. ...ocoeveaniiifeeeaaannns 1 || New Jersey:
Oak Park...ooooiiiiiii]ieniennnns 1 Atlantic City............. 1]...... eeen
Indiana Elizabeth.....cooooiieiiiliiinianaas 2
Ctawfordsvxlle ..... 1 Hoboken 2
Kast Chicago............. 2 Morristown. 1
Gary..ooviiiieiiennnannn. 1 Newark..c.ooonvennnnna... 2
Huntington...... 1 PassaiC......ooeiennnnnn.. 1
Indianapolis..... . 4 Perth AMbOy....cocovvui]ennnnn. eee 1
La Fayette..... 2 Plainfield................. ) S P
South Bend.............. 1 Trenton....coeevvenieneafoncnnennns 1
Towa: Mew Mexico:
Council Bluffs............|..c.coo.e. 1 Albuquerque. N P 1
Coffeyville ...... eeeeeann ) I P New York:
.Albany ................... [ R,
Kansas (017 SN 1o Amsterdam.......oioeiiilieiiaaa.. 1
Kentucky: 5
Covington..........ccoveei]eneennnn 1
Louisville...cocoveiieii]onenannns 6
Louisiana:
New Orleans............. 6 5
Blddetord ......................... 1 Mount Vernon...........
Portland..............oofooiiiin 2 New York......ccovuenn.. 2
Maryland: Newburgh................ 2
altimore.. ........oooeliieiiae.. 10 Olean....ceevviennnnnnnns 1
Cumberland.............. ) U P Rochester.....cceeveannn. 1
Frederick................. ) O P . Schenectady......ce..... 4 1
Massachusetts: SYTACUSC. v eneneancnnenns 5 3
Boston......ccceceieiannn. 5 (0 ) 3
Cambridge 1 Watertown...ocooveveeeifernananea. 1
Danvers.......c.cceeeeeeen. 1 Yonkers......... F O 1

LEverett..........
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CITY REPORTS FOR WEEK ENDED JULY 14, 1923—Continued.
PNEUMONIA (ALL FORMS)—Continued.

Cases.

Deaths.

City.

Cases. | Deaths.

East Youngato“n. .-

Hamilton. .

Youngstown....

Zanesvnlle ............

ortland .............

Pennsylvania:

Dhiladelphia..........
Pittsburgh...........

Rhode Island:

Providence...........

South Carolina:
Charleston............

Columbia.............

8

Tennessee:

Vermont:

Huntin,

COM UV 0O bt GO bt bt ek ek ek ok ek

[ )

Memphis
Nashvnlle

West Virginia:
Clarksburg

on...

Parkersburg.

Salt Lake City.

POLIOMYELITIS (INFANTILE PARALYSIS).

The column headed ‘“Median for previous years” gives the median number of cases reported during the
corresponding week of the years 1915 to 1922, inclusive. In instances in which data for the full eight years
are incomplete, the median is that for the number of years for which information is available.

. ‘Week ended Week ended
thdmn July 14, 1923. &‘f“}? July 14, 1923.
City. il b City. | Vieus
years. | Cases. | Deaths. years. | Cases. | Deaths
Massachusetts: New York:
Worcester............ 0 ) U PR New York........... 2 26 3
Michigan: Texas:
Saginaw............. (1 RN 1 Houston............. 0 ) N PO
Missouri: San Antonio.........l........ 1i....... .
St. Louis............. 0 1fece..... ‘Wisconsin:
New Jersey: Milwaukee........... 0 1 1
Elizabeth............ 0 ) O
Jersey City........... 0 [ TN
RABIES IN ANIMALS.
City. Cases. | Deaths.
California:
) SN 7. U I
Pasadena. .. .o..iiiiiiiiiiiiiiii it ittiieicreaeteteate sttt
Missouri:
Kansas City . eoueeeereiracecreeeacanaceceacanacesececacocosccsccansacacannaannns
Texas:
7N 1 1« R L 8 PN
RABIES IN MAN
Texes:
7N T 7 1 1
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CITY REPORTS FOR WEEK ENDED JULY 14, 1923—Continued.
SCARLET FEVER.

See p. 1797; also Current State summaries, p. 1786, and Monthly summaries by

States, p. 1791.
SMALLPOX.

The column headed ‘‘ Median for previous years’” gives the median number of cases reported during the
corresponding week of the years 1915 to 1922, inclusive. In instances in which data for the full eight years
are incomplete, the median is that for the number of years for which information is available.

Median| Week ended Median] Week ended
July 14, 1923. July 14, 1923.
City. '?igu';" v City. ‘?;g::’ slleind
years. | Cases. | Deaths. years. | Cases. | Deaths.
North Dakota.
1 ) U R 0 1
0 1
1 ) § 3 PO,
1 1
3 [ 1} PO 0 1
0 2
0 2leeeenns 0 1
0 ) N O,
0 ) 3 P, 0 k2 PR .
[] 5 9l..... ves
0 Pennsylvania:
0 Pittsburgh........... 0 2 feeacanne
0 South Carolina:
0 Greenville... 0 1
0 Tennessee: .
Knoxville... 0 1
0 Memphis............. 0 1
Utah:
0 ) 3 PO, Salt Lake City....... 7 1...... .
"Vermont:
0 0]  2feeee..
0
0 1f....... .
4
1 1
1 0 3
[} 6 [
2 2
0
0 1
0 0 2|
2 2
0
0

City. Cases. | Deaths. City. Cases. | Deaths.

TUBERCULOSIS.
See p. 1797; also Current State summaries, p. 1786.

§5082°—23——4
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CITY REPORTS FOR WEEK ENDED JULY 14, 1923—Continued.

TYPHOID FEVER.

The column headed ‘“Median for previous years” gives the median number of cases reported during the
corresponding week of the years 1915 to 1922, inclusive. In instances in which data for the full eight years
are incomplete, the median is that for the number of years for which information is available.

Week ended Week ended
Median, July 14, 1923. Median| jyly 14, 1923.
Cit for pre- Cit for pre- N
ity. vious y- vious
Years. | Cases. | Deaths. Years. | Cages. | Deaths.
Alabama: New York—Continued.

Birmingham 5 2 Mount Vernon ....... 0
Montgomery 1 1 . 7

Arkansas 0
Little Rock.......... 2 5 0

California: 1
Los Angeles.......... 4 2 [ ] P, 1
San Francisco........ 3 2 0|  1]..... .

Colorado:

Denver.............. 1 3 0

Connecticut: 0
Bridgeport........... 0 1 4
Hartford.. . 0 1
New Haven. 1 2 1

District of Columbia: 0
Washington.......... 5 6 0

Georyia: 0
Atlanta.............. 1 Cincinnati........... 2
Augusta. .. ... 1 Cleveland............ 4
Brunswick. .. 0 Columbus............ 1
Macon. .. . 0 Fremont............. 0
Rome.... . 0 Kenmore............ 0
Savannah............ 2 oledo......cceenunnn 1

Illinois: Oklahoma:

Blue Island .......... 1] 1 evennann Oklahoma........... 2
Centralia.. 0 2 P Tulsa....ccoeecuennnn 8
Chicago - 5 6 1 || Pennsylvania:
Decatur.. 0 1 Allentown........... 0
Elgin.. 0 2. Butler. ... 0
Springfiel . 0 1 McKeespor 0
Indiana: New Castle 0
1w 0 1 Philadelphi 12
Indianap: 2 3 Pittsburgh 3
Kokomo. ... 0 2 Pottsville............ 0
South Bend.......... 0 1 Punxsutawney....... 0

Kansas: Scranton............. 0
Atchison............. (] ) B PO South Carolina:

Coffeyvil'e. .. 1 ) B PO Charleston........... 6
Hutchinson.. 2 ) O P, Columbia. . 0
ichita.............. 2 ) I PR Greenville. 0
Kentucky: Tennessee:
Louisville............ 4 4] ..., Chattanooga......... 1 2 PO, .
6 I PP, Knoxville. - 1 8 feceenanns
0 ) B PO, Memphis. . 5 18 2
Nashville............ 10 [ 2 P,
Portland............. 1 4., 3
Maryland: . 0
altimore. ... 9 [ 0
Frederick. . 0 ) N P 6
Massachusetts: 0
c 2
3 Houston. ... 1
0 San Antonio.........{........
1 tah:
0 Salt Lake City....... 1 b N P .

Michigan: Virginia:

Detroit 8 Norfolk.. 3
Flint........ 0 Petersbur, 1
Highland Par! 0 Roanoke. 1
Saginaw.... 0 Washington:

Missouri: Aberdeen. . 0
Kansas City......... 3 1ao.o... Seattle... R 0
St. Louis.... 6 8 1 Tacoma.. 0
Springfield...... heeen 0fieeunn.. 1 || West Virginia:

New Jersey: Bluefield............. (1 PO 1
Newark.............. 1 ) B P Charleston. 1 2 2
Plainfield. ... 0 2 1 Clarksburg... 0 ) 3 PO, .
Summit............. 0 ) N PO Huntington 0 Tleeeeacen

New York: Wisconsin:

Albany.............. 2 2 eennens Oshkosh...ccoane.n... 0 ) ) PR
Buffalo..... 2 2 Wausal.eeeeaeeannnnn 0 ) I PO
Hudson.............. 0 ) N O,
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CITY REPORTS FOR WEEK ENDED JULY 14, 1923—Continued.
TYPHUS FEVER. ’

City. Cases. | Deaths.
Massachusetts:
B eeeeecccsccececacesscncscncatcancnccansnanas teeteccesececececnnnnn eeeeees ) 3 PO .
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS.
Scarlet Tuber-
Total Diphtheria.| Measles. fever. )
Popula- | deaths
City. tion Jan. | from R : . R .
1, 1920, all 3 % 5 % § g § g
causes. -
o A o =] Q a (51 g

8 =83d
8288 2% §333

Sazasssd
EIRNBERENY

5

1
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CITY REPORTS FOR WEEK ENDED JULY 14, 1923—Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued.

Scarlet Tuber-

Diphtheria.| Measles. fever. culosis

Total
Popula- | deaths
City. tion Jan. | from
1, 1920. all
causes.

Cases
Deaths.
Cases
Deaths
Cases.
Deaths
Cases
Deaths.

linois —Continued.
Chi

Decatur. .
Elgin. ...
Evanston..
Forest Park. .
Freeport. .
Galesburg. .

2,701,705
44,995
43,818

—
o:.sn-onc-oooag

Kewanee...
LaSalle......covuivnennnnnns

rin gﬁeld .
rbana .....................
Indiana:

Bloomington.
Crawfordsville.

Hnntmgton eeeeeieaeaaaas
Indianapolis. ...............
Kokomo. .. .

ganspo
Michigan Clty..
Mishawaka..

Seuth Bend. . aeen .
Terre Haute. . ..............
Towa:
Burlington.......... e
Cedar Rapids. .
Council Bluﬂ
Davenport ..
Towa City..
Muscatme..

Lexington..
Louisville..

Louisiana:
.New Orleans........ vererann
Maine:

Biddeford. .
Lewiston...
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CITY REPORTS FOR WEEK ENDED JULY 14, 1923—Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued.

Scarlet Tuber-
Diphtheria.| Measles. fever,

Popula- | deathe culoets.
ea
City. tion Jan.
1,1020. | sl R R

:
Cases.
Deaths
Cases
Deaths.
Cases.
Deaths.
Cases
Deaths

ussetts:
Adams (town)..... ceececnne

288

syt

R L
SRR

-

b
R

a/J/ER

TR T T A
FIREREERRINSRIRAEER

25 |...... 1
............ 13
56 2 38
38 |. 4
39 7

6 1

7
1

1

'

Bonaw
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CITY REPORTS FOR WEEK ENDED JULY 14, 1923—Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS-—Continued,

City.

Popula-
tion Jan.
1, 1920.

Total
deaths
from
all
causes.

Diphtheria.| Measles. ng?,';lrc"' gﬁ})’scl's"

P ] %5 3
; 4 % 2 : & % 2
1z 8|58 58 %
S|lajd|lald|aAa |8 |A

Minnesota:
Duluth.. ...l
Mankato...........ocaiaians
Minneapolis.
Rochester. .
8t. Cloud

eNO0.....ceaunnnns PP
New Hamnpshire:
Coneord..
Dover....
Keene....
Manchester.
Nashua........ooooooooo....

Bloomfield.
Clifton. ..

Union (town). . ..
West Hoboken. .
West New York..
West Orange................
New Mexico:
Albuquerque................
New York:
Albany............. PO
Amsterdam ..
Auburn..
Buffalo.
Cohoes .
Elmira.
Geneva..

29,926
15,573

15,157
113,344
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CITY REPORTS FOR WEEK ENDED JULY 14, 1923—Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued.

August 8, 1923,

City.

Diphtheria.

Scarlet Tuber-
Measles. fover. culosis.

Deaths.
Cases

New York—Continued.
Little Falls.

eeccsccscennanne ..

ceee

Cincinna
Clevelan

d.........oo.ooo.el.
Cleveland H ..
Sk eights

Oregon:
ortland

1 Pulmonary only.

.

St

bt

L
s
poazulsnes

BERBss!
NERIERIRIBRISEE

21,961
14,010

208,435
22,082
18,811
10,425

28,508

«w

-
BoroSm
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CITY REPORTS FOR WEEK ENDED JULY 14, 1923—Continued
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued,

City.

Popula-
tion Jan.
1, 1920

Diphtheria.

Measles.

Scarlet
fever.

Tuber-
culosis.

Cases.

Cases.
Deaths.

Cases.

Cases.

Pennsylvania:

Farrell..

Hamsburg
Hazelton. ..
Homestead.
Jeannette. .

Phlladelphxa. .
Pittsburgh..
Reading. .
Scranton..

Yor

Rhode Island
Cranston. .
Newpart ..
Pawtucket

Calumbia.
Greenville.
South DakI?ta:

Chattanooga
. Knoxville,

San Angelo......

San Antonio............

Wa
TUtah:

Salt Lake City..........

Vermont:
Burlington........

118,110
22,779

a2

NBwowo
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CITY REPORTS FOR WEEK ENDED JULY 14, 1923—Continued.

DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued.

Scarlet Tuber-

Diphtheria.| Measles. Tover. culosis.

Total
Popula- |deaths
City. tion Jan. | from
1, 1920. all
causes.

Cases.
Deaths.
Deaths.
Cases.
Deaths
Cases.
Deaths

Virginia:
Alexandria..................
Charlottesville. .............
Lynchburg..................
Norfolk.......o.covveennnn-n
Petersburg. ........ccoeeao...
Richmond..................
Roanoke.........cooeeenane.

‘Washington:

‘West Virginia:
Bluefield..........ccceee....

Clarksburg..................

Fairmont...................

Huntington.................

Morgantown. ...............

Parkersburg.........o......

Wheeling. . ... ....cooo....
‘Wisconsin:

Green Bay .
Janesville...................
Kenosha.........ccoeennnn
Madison.. . .................




FOREIGN AND INSULAR.

" EGYPT.
Plague.

The following extract and tables are taken from the Epidemio-
logical Report of the Health Section of the League of Nations, No.
51, issued June 15, 1923:

Telegraphic information from Alexandria states that the “ epidemic
shows signs of stopping” and that “all pneumonics are secondary.”
From May 1 to 29, 345 cases of plague were reported ; but of this num-
ber 219, or two-thirds of the total, were reported in the first two weeks
of May. The distribution of cases, according to the form of the plague
and to the locality, is tabulated below: o -

Incidence of plague in Egypt from May 1 to 29, 1923, in the several localities.

o Total Septi- Pneu-
Locality. cases, | Bubonic] coric. | monic.
14 12 b ISR

13 9 4eiaanne

3 -3 FOTRRRI PRI,

123 ek 21 4

64 9| 7 8

46 35 1 ) PO

3 31 £ 3 NSRRI,

22 21 |.......... 1

14 7% USRI SO

7 5 cunnn.... 2

3 1 2 [cececcccee

2 1 [ IR,

345 258 72 15

Cases of and deaths from plague in Egypt, by weeks, from February 18 to May 27, 1923.

‘Week ending—- Cases. Deat.hs ‘Week ending— Cases. | Deaths.

2 3 83 2

8 5 73 45

1 8 100 57

2 9 92 54

50 2% 127 )

71 2 52 31

68 3 7 23
GREECE.

Cases of Typhus Fever, Smallpox, and Lethargic Encephalitis Reported ' during
May, 1923.

The Epidemiological Report of the Health Section of the League
of Nations, No. 51, issued June 15, 1923, gives the following figures
(1804)
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showing the reported cases of typhus fever, smallpox, and lethargic
encephalitis in Greece for the month of May, 1923. The incidence
of smallpox and typhus fever was said to be diminishing throughout
Greece.

Cases of typhus fever:

AL . .« L ittt d e iaaieeadeacaeieiiaacaaaan 150
55 1 T 353
Rest of Greece . - - ..o ottt ettt e e e e e e e e e teeaaaaeaaaaaaaan 373
1003 7 N RN 876
Cases of smallpox:
7. V=) 1 1 53
o9 1 31
Rest of Greece . - . ..o eeeae e 127
B 7Y U 211
Cases of lethargic encephalitis:
Whole 0f GIreeCe . ... uiiuttetiteataeesesessaeaaaaaassaaaaaaaaaanannas 8
JAMAICA.

Smallpox (Reported as Alastrim).

Smallpox (reported as alastrim) has been notified in the island of
Jamaica as follows: Week ended June 30, 1923, 19 new cases; week
ended July 7, 1923, 13 new cases. Kingston (Parish): Week ended
June 30, 1923, 5 cases; week ended July 7, 1923, 6 cases.

Typhoid Fever —Kingston and Vicinity.

Typhoid fever has been reported in Kingston and vicinity as
follows: Week ended June 30, 1923—Kingston, 5 cases; vicinity, 20
cases. Week ended July 7, 1923—Kingston, 4 cases; vicinity,
16 cases.

RUSSIA.

Decrease in Epidemic Disease Prevalence !---Cholera—Plague.

Information received under date of May 24, 1923, in regard to
decrease in epidemic disease prevalence, shows that from the begin-
ning of the year to the middle of May, 1923, only 10 cases of cholera
were reported in the Republic as compared with 10,000 cases
reported during the corresponding period in the year 1922. A few
cases of plague were reported in the Far East districts.

Lethargic Encephalitis.

Lethargic encephalitis was stated to have been observed at Moscow
in 1920, one fatal case being reported. In November, 1922, the dis-
ease reappeared in Moscow, and during the winter of 1922-23 it was

1 Public Health Reports, July 13, 1923, p. 1604.
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present with 21 cases, of which 1 case terminated fatally. The
disease was present also at Petrograd and in other localities.!

Malaria—Moscow—January-May 15, 1923.

Information dated May 24, 1923, shows that from January to May
15, 1923, 2,574 cases of malaria were reported in Moscow, according
to the Moscow department of health. The occurrence was stated to
have been principally in the Baumanov and Sokolniki districts.
The monthly occurrence was reported as follows: '

January 1-May 15, 1923.

Month, Cases. Remarks,

(Provisional figures.)

grany

A
Hg;nl—m ..............................................................

Mortality from Malaria Increased.

It was stated that the case fatality rate for malaria increased con-
siderably with the spring cleaning of the cesspools, at which time
tropical species of mosquitoes were noted.

Typhus Fever, Relapsing Fever, Typhoid Fever, Dysentery, and Lethargic En-
cephalitis—January to April, 1923.

The Epidemiological Report of the Health Section of the League
of Nations, No. 51, issued June 15, 1923, says that “The latest
reports from Russia, which give data for the first four months of the
year, indicate a very marked improvement in the epidemic situation.
The number of cases of typhus and relapsing fever, as well as abdom-
inal typhoid [typhoid fever] and dysentery, reported during April
shows a very abrupt drop in the incidence of these diseases. No
cases of plague have been reported since February, and only a few
isolated cases of cholera have been notified. The increasing inci-
dence of malaria is probably the most serious feature of the present
situation in Russia.”

1 Public Health Reports, July 13, 1923, p. 1604.
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The following tables are taken from the above-mentioned report:

Cases of typhus fever, relapsing fever, typhoid fever, and dysentery reported in Russia,
January to April, 1923, compared with similar reports for 1922.

Disease and area. January. |February.| March. | April. Total.
Typhus:
European Russia and autonomous Republics....| 41,183 29,679 18, 956 4,181 93, 999
Siberia, Caucasus, and Central Asia.......... 3,685 3,826 2,322 88 9,921
Waterways and railways. .. B 462 1, 406 1,039 27 2,934
07 Y N 45,330 34,911 22,317 4,296 106, 854
Total, corresponding period 1922............... 159,305 | 206,687 | 270,050 | 211,474 847, 516
Relapsing fever:
uropean Russia and autonomous Republics....[ 45,977 29, 230 10,182 2,491 87,880
Siberia, Caucasus, and Central Asia .. 4,702 3,898 2,398 180 11,178
Waterways and railways.......cooeeeeiaiaianao. 3,350 1,665 1,270 66 6,351
TOtAL e ceeeeenseeneseessaeacaaaaraananans 54,020 | 34,793 | 13,850 2,737 | 105,409
Total, corresponding period 1922............... 177,482 | 186,747 | 208,065 | 156,464 728,758
Typhoid fever:
European Russia and autonomous Republics....| 12,166 7,635 3,655 899 24,355
Siberia, Caucasus, and Central Asia. .. 1,327 889 54 55 2,325
Waterways and Railways...... 634 302 736 [.ceeennnns 1,672
7 14,127 8, 826 4,445 954 28,352
Total, corresponding period 1922 49,333 45,084 40,616 26, 965 161,998
Dysentery:
European Russia and autonomous Republics. ... 2,981 2,131 1,096 181 6,3%9
Siberia, Caucasus, and Central Asia.............. 398 202 89 12 701
Waterways and railways.......coceieeienanana. 201 107 126 |.......... 434
Total. .ot ieiieiatctaeecaracatancsananens 3,580 2,440 1,311 193 7,524
Total, corresponding period 1922............... 9,527 11,352 13,213 11,152 45,244

Cases of lethargic encephalitis reported in several localities of Russia, January to April,
1923.

January. |[February.| March. | April. Total.

City of MOSCOW ..o e iiieeeeceeieecaaees
Government of Moscow,
City of Petrograd....
City of Kharkov....coooivemiiiminiiiiiiiinininnnn.

L7 1 4 28 19 16 67

wB®

SOCIETY ISLANDS.

Influenza—Tahiti.

Prevalence of influenza was reported in Tahiti, Society Islands,
during the month of June, 1923.

UNION OF SOUTH AFRICA.
Smallpox—Typhus Fever.

During the month of May, 1923, smallpox and typhus fever were
reported in the Union of South Africa as follows: Smallpor—33 cases
with 1 death occurring among the colored population. Typhus
fever—102 cases with 21 deaths among the colored population and
6 cases among the white population. For distribution of occur-
rence according to locality, see pages 1809, 1810.
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW FEVER.

The reports contained in the foll tables must not be considered.as complete or final as
either the list of countries included or figures for the parﬁwhr countries for which reports are given.
Reports Received During Week Ended August 3, 1923.!
CHOLERA.
Place. Date. Cases. | Deaths. Remarks.
dia:
Calcutts.....ccceceuennen. ..| June 3-16.......... 52 44 | Epidemic.
RanNgoon.......ccccevenenes May 27-June?2..... 4 3
Phllg ine Islands:
y—
Manila June 10-16......... 2 1 | Death in foreign case from Ching-
Province— kang, China.
Capa
apiz. .
Cegu.
Cotobato.
Russia (Soviet) Jan. 1-May 15, 1923. Cases, 10.
PLAGUE.
Ceylon:
E C«talombo ................... June39........... 2 3 Jon. 1-June 1. 1925 G Lo51.
................... eecsccelecccccccaeccncccccncfacecancc]acaaas....| Jan. 1-June2], : Cases, H
sy;t deaths, 543." May 1-29: Cases,

June 3-9...........

- 345.

May 1-29, 1923: Cases, 14.
May 1-29, 1923: Cases, 13.
May 1-29, 1923: Cases, 3.

Deaths not reported.
Do.

Jan. 1-May 15, 1923: A few cases
in Far L’i.sf’ regions.

Straits Settlements:
Singapore. ......ccceec....] May 20-June2.... 2 2
Beirut. ..... pemeenenannns May 12-21......... | OO
SMALLPOX.
razil:
Rio de Janeiro.............. June 17-23......... 3
Saskatchewan—

May 28-June 3.....
June 9-23..........

Apr.2-22..........

Endemic.
Presen

1 From medical officers of the Public Health Service, American consuls, and other sources.
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER—Continued.

Reports Received During Week Ended August 3, 1928—Continued.
SMALLPOX—Continued.

August 3, 1923,

Date.

Cases. | Deaths.

Remarks.

East Java—
Soerabayf.....ccceaenn.
West Java—

Mexico:
Aguascalientes.............
Mexico City...oeevvneann...

Persia:

Valencla......... ........ .
Swntzerland:

Constantmople .............
Union of South Africa..........

Cape Province..... e

.| June 1-

June 22-28.........

May 27-June 2....

July 8-14..........
June 10-23.........
Feb. 22-Mar. 22....
June 17-30.........
June 24-30.........

JRY . WO
....4do..

June 17-23.........

June3-9...........

S June3-9........1.

) O
30 2
8

........ 1
62 ..........
........ 24
12,

4 1

May 1-31, 1923: Cases, 211.

June 24-30, 1923: (}asm,
1-7,1923: Cases, 13.
as alastrim. )

Panls)h of Kingston.

0.

19. g

City and Province.

Including mumcnpalmes in Fed-
eral District.

May 1-31, 1923: Cases, 33; deaths,
ored).

1'(col

May 1-31, 1923: Cases 32 (col-
ored).

Outbreaks.

May 1-31, 1923: 1 case.

Qutbreaks.

TYPHUS FEVER.

Argentina:
Rosario..... O eeeaaann

China:
Antung

ypt:

Alexandria

Cairo....
Gresce. ...

Athens..

Pir®us...coceieevnicannn.
Mexico:

Mexico City L....... PO

Persia:

European Russia and au-
tonomous republics.

Siberia, Caucasus, and Cen-
tral Asia. .

Waterways and railways...

1Correction: Date in Public Health Reports, July 27, 1923, p. 1742, should read June 3-9.

May 25-31.........
June 18-24.........

June 10-23.........

Feb. 22-Mar. 22...

2,934

May 1-31, 1923: Cases, 876

Including municipalities in Fed-
eral District.

l-A 30, 1%23 Cmg
Corre»pm ing per:
102 Gasse e oty e per

Jan
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CHOLERA, PLAGUE, SM%‘LLRE%X CEYPHUS FEVER. AND YELLOW
—Contin

Reports Received During Week Ended August 3, 1923— Continued.
TYPHUS FEVER—Continued.

Place. Date. Cases. | Deaths. Remarks.
sl Barcelons.......oeeeeennnns June 21-27....eenesfeennnn. 1
Ty:éieppo ................ vee..| June10-6......... 1 1| Among refugees
ey:
Co%stan le....cceeennn. May 27-June 2... |........
Union of South ¥ 1o (" YN F RO SODDRPN A {1—31 ,1923: Cases, 102; deaths,
colored). White—Cases, 6.
'rotal 108 cases, 21 deaths.
Cape Province...... u”ﬁ?ﬁ' , 1923: Cases 49 (colored);
Natal..oooooiinannanaa.. . May 1—31, 1923: One case (col-
Orange Free State..........|.. SUUUSTURRUON ISR SRR mgedl)-‘ax, 1923: Cases, 45 (col-
........................................................ May 1-31, 1923: Cases, 7.
Johannesburg.......... May1-3l.......... 1 3

Reports Received from June 30 to July 27, 1923.

CHOLERA.
Remarks.
Apr. 15-Jusne 2, 1923: Cases, 9,250;
'y
Siam:
Bangkok.......... ceccsees.| May13-19......... 3 4
PLAGUE.
Australia:
Sydney.....ccccoeeeeeene. June 30............ 1 1
Azores:
St. Michael Island.......... May 6-26.......... 12 5 | In one locality.
British Esst Africa:
May6-12.......... 1 1
) 3 PN
May 6-June?2..... 8 12 | Plague rats, 32.
May 13-June9. ... |........ 6
May 27-Junel6...|........}.......... Present; epidemic form.
Apr. 20-May 26.... 29 14
) P e May 16-31, 1923: Rats examined,
4,800 found infected, 21.
............. ecmcenafeeeaaeii]enaen.... | Plague-infocted rats: Pohak
ay 23, 1923, 1 mt vicinity
ﬂc Sugar Co mill, June 2,
India:
Bombay......ccececneenea.. hA‘pr 29-June9.... 479 393
Calwtta... 13 12
Karachi. . 92 69
250 138
85 76

1 From medical officers of the Public Health Service, American consuls, and other sources.
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER—Continued.

Reports Received from June 30 to July 27, 1923—Continued.

PLAGUE—Continued.
Place. Date. Cases. | Deaths. . Remarks.
T l.s‘.astJ
“.;ys. .......... «..| Apr. 1-May 19..... 488 488

May 16, 1925 Epidemic in five

Apr. l-ua 66;
%reuths, “bubonic, pneu-
Tananarive............ Apr. 1-May 15..... 48
Tananarive. . ......| Apr. 16-May 15.... 18
Mauritius Island PP RN FP llsy 4-21, ms; ‘Two cases.
ort Louis......cceeeo .. May 4.l 1ol
....... ...| Apr. 15-21, 1923: 1 e rat.
...... ng;; 1-31, 1923: Cases, ; deaths,
........ i
2
1
2
1
13
1
3
2
1
14
2
May 27-June 2. ...|........ 1
Apr.1-30......... 1 2
May 6—Jun02..... [ 3
May 13-28......... 4 1
20-28......... ) ) TR From ves<el from Bombay.

Apl{ 29-May 5. .. b2 I

May 27-June 2. ...
May 27-June 23. ..

Infection from Deer Lodge, Mont.

June 1-30, 1923: Cases, 13.

June10-16........]  1]......... Varioloid.
June 24-30. . ......
lIay 6-June?2..... 23 1

May 27-June 9, 1923: Present.
l(ag 13-June?2. ... Present.
.| May 13-June 16. . . Do.

Apr. 20-May 26....
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FRVER—Continued.
Reports Received from June 30 to July 27, 1923—Continued.
SMALLPOX—Continued.
Place. Date. Cases. | Deaths. Remarks.
China—Continued. od
Bonﬁgg%ﬁ—-(:ontmu N

Apr.24-May 13...
Apr. 30-May 20...

....................... May 28-June 10...
Java!
East Java—
Soerabaya.............. Apr. 22-May 26....
West Java—
................ May 5-25..........
Latvid. . ooooieiiiiiiiiiiia i eeiieiaaans [,
Mexico:
Chihuahua................. June 11-24.........
Mexico City.......cccce....] May 19-June9....
Palestine:
Jaff: June 5-11..........
Apr. }-M..........
May 20-June 16...
June 10-30.........
Loanda Apr. 1-2l..........
Rhodesia (British Africa):
Northern Rhodesia......... May 8-14..........
Southern Rhodesia......... May 3-16. .........
smlli gkok Apr. 29-May 19
angkok......ceeceennnnnn. T ay 19....
Sierra Leone: P v
ballg. .eoeeeinnnnnnannn. May 1-15..........
jehun.............. ec--of May 16-31.........
Barcelona. ............ ee...| May 31-June®... .
alencia............. vees..] M8y 15-June 23...

ceccsscsas

| 123 cases

Present.
Foreign.

Jan.-Mar., 1923: Cases, 15.

May 1-15, 1923: } case.

Present.

S K reported in hospntal

Apr. 15-M: 1923: Cases, 4,973;
&aths, 1;?2'4.5’ !

May 27-June 23
(reported

1923: Cases, 207
88 ).

Province.
Apr. 1-30, 1923: Cases, 3.

Including municipalities in Fed-
eral District.

District.

May 28-Juno 9, 1923: Cases, §;
deaths, 2.

In Sembehun district.
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CHOLERA, PLAGUE, SMALLPOX. TYPBUS FEVER, AND YELLOW

ER—Contin

Reports Reeelqu from Jusie 30 te July 27, 1923—Continued.

SMALLPOX—Continued.
Place. Date. Cases. | Deaths. Remarks.
May 15-June 11. ..
June 10-20........
Xoy June 11-17. . ......
Constantinople ............. May 13-29.........{ ... 2
Union of South Africa:
pe Province............. May 6-June 2.....[................. Outbreaks.
Orange Free State. . . | Apr. 20-May 14...|.. ... ool Do.
v Transvaal.................. May 26-June 2....|........f.oooeaan Do.
ugoslavia
Serbia—
Belgrade........cc..... June 10-16......... 1 1 .
8.S. Kargola.....eeeueenns May 20-26......... | 3 A At Mombasa, British East Africa;
vessel arrived from Bombay
Mar. 25, 1923.
8.8. Makura............... May 26....cccee... 2 fececennnan Two cases, in quarantine (re-
fg{ted as alastnm) Vessel
Victoria, B. C., Apr. 28,
1923. Toucbed at Honolulu.
.
TYPHUS FEVER.
May 1-3l.......... 4 14
May 22-June 4....|........ 2
May 13-19......... ) O
May 7-June 2............. 13
May 28-June 10...
May 19-25
Jan.-Mar., 1923: Cascs, 191;
dcaths, 6.
Egyxt:
lexandria................. May 14-June 17... 7 4
CAITO..eeeenneenmenneennnnns May 12-Apr. 1..... 9 8
ce:
Marseille..........oceoeane. Mar. 1-May 31....|........ 3
Germaniy:
Coblenz.............. Mny 27-June 2....0........ 1
Hamburg. .. y 20-26......... g 3 PO,
Kdénigsberg. May 13-June2.... 2 eeennnnn..
Stettin..................... May 27-June9.... 1
Greece:
Patras.....cocoeeeieeaannn. Apr.2¢-May 13....|........ 18
Saloniki.................... Apr. 30-May 27.... 2 4| Recurrent typhus: Cases, 8
deaths, 3.

Jan. 1-May 19, 1923: Cases, 318;
deaths,36. 1In 11 counties.

Apr. 1-30, 1923: Cases, 96.
Including municipalities in Fed~
eral district.
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EVER—Continued.

CHOLERA, PLAGUE, SMA}LLPOX TYPHUS FEVER, AND YELLOW

Reports Received from June 30 to July 27, 1923—Continued.

TYPHUS FEVER—Continued.

Place. Date. Cases. | Deaths. Remarks.
Poland........eoeinniiiiiici i e et Mar. 4—Apr 1923: Cases, 2,253;
172. Recurrent = ty-
p us. Cases 338; deaths, 6.
Portugal:
Oporto......ccceeeeeunnnn.. June 10-16......... )l ORI
Rumanja: .
Kisbineff................... May 1-31.......... 28 |eeecnannan
Russia (S0Viet). . ceeeeeneeiiiefeiiiiiiinnininiidoenanaialomnnaiiis Feb. 1-28, 1923: Cases, 17,577,
Recurrent, Jan. l—l-"eb.
. 1923: , 43,540,
Spain:
Madrid...........oooeaool May 1-31.....
Syria:
Aleppo............ May 20-26........
Beirut....cocoooiiaannn.... llay 1-10..........
Tunis....ccccceeeecnnnnnn.. May 28-June 24... 3
Turkey: tin v
Union of South Africs.
pe Pro Outbreaks.
Orange Free State. . Do.
Transvaal Do.
Yugosiavia:
Croatia—
Zagreb........cceean... May 27-June 2.... ) N OS,
. YELLOW FEVER.
Brazil: .
Bahia...ccceeeeennnnnan.. May 13-June9.... 17
i



