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TULARZEMIA Francis 1921.!

1. THE OCCURRENCE OF TULARZEMIA IN NATURE AS A DISEASE OF MAN.
By EpWARD FRANCIS, Surgeon, United States Public Health Service.

Tularemia is a specific infectious disease due to Bacterium tularense

and is transmitted from rodents to man by the bite of an infected
blood-sucking insect or by the handling and dissection of infected
rodents by market men ? or laboratory workers.?
" As observed in Utah in the months of June, July, and August, the
disease is initiated by the bite of an insect, most probably the blood-
sucking horsefly, Chrysops discalis, which previously has bitten a
jack rabbit infected with Bacterium tularense. Following the fly bite
on some exposed surface of the body (neck, face, hands, or legs), the
onset is sudden, with pains and fever; the patient is prostrated and
is confined to bed; the lymph glands which drain the bitten area be-
come tender, inflamed, and swollen, and commonly suppurate, re-
quiring incision. The fever is of a septic type, lasting from three to
six weeks, and convalescence is slow.

Probably two dozen cases occurred in Millard County, Utah, in
each of the years 1917, 1918, 1919, and 1920. The first case known
to have terminated fatally was reported by the writer in 1919.* The
chief interest in tulareemia as a disease of man arises from the dis-
ability. which accompanies the illness; a disabling illness which over-
takes the farmer in the busy season of midsummer, causing two or
three months of sickness in the harvest season, is a serious matter.
Tularemia is a disease of the rural population, particularly attacking
persons, who work in the field. It occurs during the seasonal prev-
alence of the fly (Chrysops discalis) in a community where jack

1The name tular®mia is based on the specific name Bacterium tularense, plus zmia, from the Greek,
and has reference to the presence of this bacterium in the blood, on the analogy of leukzmia or bac.

teremia, etc. ‘Thé names thus far used for this disease are strictly vernacular and do not lend themselves
to international usage as easily as a name in Latin form. Accordingly, the name tular®mia is proposed

as a technical international name.

$ Infection of man with Bacterium tularense. 'By William B Wherry and B. H. Lamb. J. Infect. Dis,
,1914, 15, 331-340.

3 Four casexin laboratory workers will be reported at a later date.

- 4 Deer-fly faver: A disease of man of hitherto unknown etiology. By Edward Francis, Surgeon, United
States Publig:Health Service. Public Health Reports, Sept. 12, 1919, pp. 2061-2062.
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rabbits are dying from an epizootic of plaguelike disease of rodents.®
The reservoir of infection is in the sick and dying jack rabbits.

SEVEN CASES OF TULARXEMIA IN MILLARD COUNTY, UTAH.

A brief summary is given below of seven cases of tularssmia which
the writer investigated clinically and culturally in Millard County,
Utah, one in 1919 and six in 1920: }

CASE 1.

R.S., male; 52 years of age; farmer; residence 7 miles southeast of
Delta, Utah; patient of Dr. H. L. Charles, Delta.

July 23, 1919.—Patient was taken sick while mowing alfalfa; went
to bed with fever, pains in head, neck, and right shoulder; wife saw
2 small sore on right side of neck posteriorly, but paid very little
attention to it; patient remained in bed from this date until death.

July 26.—Temperature was 101° F. at 3 p. m. During the night
of July 26 was sleepless on account of pain in head and right side of
neck.

July 27. —Tcmperature normal at 1 p. m. A sore on- nght side of
neck, posteriorly, showed a black center # inch in diameter and sur-
rounded by a yellow zone } inch w1de, which probably resulted from
a fly bite, although patient did not recall having been bitten. Behind
the right ear was a very tender and somewhat swollen area. No
enlargement of axillary glands or of glands of left side of neck. Drew
65 c. c. of blood from median basilic vein for inoculation of animals.

July 28.—Temperature at noon, 100.5° F.

July 30.—Temperature at noon, 99.8° F. The appearance of the
bite unchanged. Right cervical glands paipable, size of peas. Over
the right mastoid, a swelling which fluctuates and is very tender and
painful.

August 1.—Temperature 99° at 10 a. m., 101° at 6 p. m. Pain in
neck has been severe during past two days Some pus has exuded
from the site of bite. Glands palpable. Swelling over mastoid very
tender. '

August 2.—Temperature a. m., 99°; p. m., 101°; pulse, 65. The
black center of the bite has sloughed out and a few drops of pus
exuded. A very tender swollen gland is palpable. Complains of
great pain beneath the outer end of the right clavicle.

August 3.—Temperature a. m., 160°; p. m., 101°,

August 4.—Temperature a. m., 99°; p m., 986 .

August 5.—Temperature a. m., 99° p- m., 160°.

s A plaguelike disease of rodents. By George W. McCoy, Passed Assistant Surgeon, Unlwl States
Public Health Service. Public Health Bulletin No. 43, April, 1911,

Bacterium tularense, the cause of s plaguelike disease of rodents.. Byaawgow McCoy Guﬂuw
Chapin, Passed Assistant Surgeons, United States Public Health Bervbe. mm Balleun No

63, January, 1912.
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August 6.—Temperature a. m., 99.2; p. m., 100°. Opened the
abscess over the mastoid and got about 2 c.c. of pus, which was
injected into animals. Drew 20 c. c. of blood from left median basi-
lic vein, which was used for animal inoculations. Much pain in neck;
patient said he had a chill yesterday.

August 7.—Temperature p. m., 101.6°.

August 8 —Temperature noon, 98.6°. The bite is the site of a hole
which is exuding a little pus.

August 18.—Terminated fatally.

CASE 2.

W. E. C., male; age, 50 years; farmer; residence, 5 miles west of
Holden, Utah; patient of Dr. John E. I'uhrer, Fillmore, Utah.

June 16, 1920.—Patient was taken sick while mowing alfalfa; he
noticed a stinging and burning sensation above the left ear, but did
not know whether or not he had been bitten; had headache and back-
ache; had a chill and felt weak.

June 17-22.—Patient remained on farm unable to do any work.

June 23.—Went to Fillmore, Utah, to consult Dr. John E. Fuhrer,
who reported a temperature of 100.6° F.; ; pulse, 76; white blood
cells, 14,000. Examination showed a small crust in the hair of the
left temple, about 1 inch above and 2 inches in front of the left ear,
about the diameter of a match stick. The tissues were swollen and
tender, and the lymph glands behind the ear and at the angle of the
jaw were enlarged and very tender. Patient remained in bed from
this date.

June 2. —Blood taken from median basilic vein for animal inocu-
lations.

June 27.—Temperature, 99° F.; pulse, 76.

June 30.—Temperature, 98.6°.

July 2.—Temperature, 98.6°.

July 17.—Incised gland behind left ear and evacuated pus, which
was used for animal inoculations. ‘
July 21.—Incised gland at angle of left jaw and evacuated pus.

July 23.—Incised skin in front or left ear and evacuated pus. Site
of bite on temple in hair has sloughed, leaving an ulcer three-quarters
of an inch in diameter.

This patient recovered after an illness of about three months.

CASE 3.

J. T. G., male; age, 48 years; farmer; residence 7 miles north-
west of Holden, Utah; patient of Dr. John E. Fuhrer.

June 27, 1920.—Patient became sick in the field while spading
dirt about an n'rlgatlon ditch. First noticed a painful lump at the
angle of the right jaw. Quit work and went to Holden with aching
sensation through his body.
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June 39.—Called Dr. John E. Fuhrer, who was the -first to find
the site of the bite, which was in the hair of the right temple, I inch
above and 2 inches in front of the right ear. The patient had en-
tirely overlooked the site of the bite, all of his attention having been
directed to the painful gland at the angle of the jaw.

July 3.—Patient in bed with clothes on. The site of the bite has
& black neerotic center. Glands at the angle of right jaw and behind
the ear are much swollen, tender, and painful. Drew 30 c. c. blood
from median basilic vein for animal inoculations..

Recovery was complete after an illness lasting about 10 weeks.

CASE 4.

M. S., male; age, 16 years; farmer; worked 1 mile west of Holden,
Utah; patient of Dr. John E. Fuhrer.

June 23, 1920.—Bitten on the posterior surface of right ear while
in the hay field.

June 24.—Had headache and felt badly and went tobed. Noticed
a lump behind the right ear.

July 3.—The boy has been in bed most of the time for the past
nine days. Temperature, 103°; pulse, 110. There is a punched out
ulcer one-quarter of an inch in ' diameter on the posterior sarface of
the right ear. There is an enlarged gland behind the right ear over
the mastoid, which is beginning to soften. Incised the gland and
evacuated the pus, which was used to inoculate guines pigs.

The patient recovered after an illness of about six weeks.

CASE 5.

Mrs. McK, female; age, 41 years; residence, 4m11es west of Holden,
Utah, in the country; patient of Dr. W.B. Halmlton of Delta, Utah.

June 16, 1920.—Patient was taken sick; she was mot conscious
that she had been bitten by a fly nor does she know whether a fly
bit her or not.

July 2.—A suppurating gland located behm& the right ear was
incised and the pus used for inoculation of animals. About 30 c. c.
of blood was drawn from the median bastlic vein for the inoculation
of animals. The site of the fly bite is plainly seen in the edge of the
hair of the neck on the right side as a small scar.

Case recovered after a protracted illness Iasting about three months,

CASE 6.

C. F., male; age, 30 years; resident of Meadows, Utah, 9 miles
southwest of Fillmore; patient of Pr. John E. Fuhrer.

July 2F, 1920.—First noticed glandular swelling under the right
ear. The bite is apparent on the posterior surface of the right ear;
did not knew he was bitten at the time.

August 7.—Incised post-auricular gland on the right side, from
which seme bloody pus was obtained for the moculatwn of Iaboratery
animals.

The duration of illness was about six weeks; ended in recovery.
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CASE 7.

Jackson, female; age, 7 years; resident of Hinckley, Utah; patient
of Dr. H. L. Charles, Delta, Utah. _

September 9, 1920.—Patient came to the doctor’s office with a bubo
of the right inguineal region, which was fluctuating. By incision
there was readily obtained some pus, which was used for the inocu-
lation of laboratory animals. The site of the bite was on the
posterior surface of the lower third of the right thigh, on that bare
area so commonly seen above the stocking when a small girl bends
forward; the bite had the appearance of a punched-out ulcer about a
quarter of an inch in diameter.

Patient recovered. .

TULARZEMIA IN JACK. RABBITS.

The coexistence in the same locality of tularemia in man and in
jack rabbits was proved by the writer in June, July, and August,
1920, in Millard County, Utah. During this period, Bacterium
tularense was isolated from 17 jack rabbits and 6 human cases.

A survey of jack rabbits for evidence of tularemia was con-
ducted throughout a stretch of irrigated farming country 60
miles in length, extending from Sugarville, Utah, which is ap-
proximately 35 miles northwest of Delta, to Fillmore, which is
approximately 25 miles southeast of Delta. This survey began
May 28 at Sugarville and ended June 18 at Fillmore. A total of
556 jack rabbits were shot and immediately dissected on the
ground, examination being directed to their lymph glands, spleen,
and liver. When the spleen and liver were considered suspicious,
specimens were taken to the laboratory and rubbed on the
abraded skin of the abdomen of a guinea pig; and in case of death
of the guinea pig with’ typlcal lesxons, cultures were made from the
spleen and liver of the gumea pig. Twenty-three ]a.ck rabbits
were found sufficiently susplclous by gross examination in the
field to warrant inoculation of guinea pigs with their spleens and
liver. Of these 23 jack rabbits, 17 were proved to be infected
with Bac&rium tularense in the laboratory by subinoculation in
animals and by cultures; three jack rabbits which failed of confirma-
tion in the laboratory were found dead in the field, and it is presumed
that their infection had died before they reached the laboratory.

The jack rabbit survey, which ended June 18, outlined the district
of most heavily infected jack rabbits and located it west of Holden.
At this time no human cases had yet been reported for 1920, although
it developed a few days later that two cases had had their onset on
June 16 and that they lived west of Holden. The third and fourth
cases of the season developed on June 23 and June 27; both worked
west of Holden. All four cases occurred in the heart of the jack-
rabbit-infected district, 5 miles west of Holden, where, on:June 16,
we located five infected jack rabbits and 26 jack rabbit carcasses.
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TULARZEMIA IN GROUND SQUIRRELS {(itellus mollis) IN UTAH.

During the jack rabbit survey referred to above, extending from
Sugarville to Fillmore, 277 ground squirrels (Citellus mollis) were
shot. These animals were immediately dissected on the ground for
evidence of tularsmia. - The livers and spleens of three were con-
sidered suspicious by gross examination and were brought to the
laboratory for confirmation by guinea pig inoculations and cultures.
One, which was shot June 2, 1 mile southwest of Abrahams, and had
a typical spleen, proved positive, i. e., the spleen was rubbed on the
abraded skin of the abdomen of a guinea plg and inoculated sub-
cutaneously into another guinea pig; both pigs died with typical
lesions of tularsemia, from which a culture of Bacterium tularense was
obtained. The other two squirrels failed of confirmation in the
laboratory. .

Through the courtesy of Mr. W. C. Henderson, acting chief of the
Bureau of Biological Survey, Department of Agriculture, specimens
of Citellus mollis were determined.

IIL. EXPERIMENTAL TRANSMISSION OF TULAREMIA BY FLIES OF
THE SPECIES CHRYSOPS DISCALIS.

By EDWARD Fnums, Surgeon, and BRUCE m& Associate Samtanan, United States Public Health
ce.

A study of tularemia in Millard County, Utah, in 1920, by one of
us (Francis) proved the coexistence in the same locality of human
cases of this disease and of a fatal epidemic in jack rabbits, both due
to Bacterium tularense. Further studies showed a much greater pre-
valence of Chrysops discalis (a blood-sucking horsefly) in these in-
fected localities than in noninfected localities. Tt was well known
that Chrysops discalis bites man. Popular belief had connected the
occurrence of human cases of tularsemia with the bites of Clrysops dis-
calis. No data were at hand, nor did we elicit any, bearing on the
question of whether Chrysops dz'scalis bites jack rabbits in nature, but
we assume that they do and especially if the jack rabbits are in sick
or dying condition and thus oblivious to biting flies. A prerequisite
to the conveyance of the infection from jack rabbit to man by a blood-
sucking fly is the presence of the causative organism in the rabbit’s
peripheral bloed. McCoy * had already shown that the heart’s blood
of animals experimentally infected with Bacterium tularense was in-
fective even after great dilution when injected into fresh laboratory
animals. Francis had isolated this organism from the peripheral
blood of two human cases. The bacteremia characteristic of the
disease thus afforded the necessary condition for transference by a
blood-sucking fly.

1 A Plaguelike Disease of Rodents (Public Health Bulletin No. §3). By George W. McCoy, Passod
Assistant Surgeon, United States Public Health Service. 1911,
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We decided to test the question of whether Chrysops discalis was
capable by its bite of carrying the infection of Bacterium tularense
from an infected laboratory animal to a healthy laboratory animal.
The experiments which we are about to report show that specimens
of Chrysops discalis which have first bitten infected guinea pigs and
tame rabbits in a laboratory can by their subsequent bites convey
that infection to healthy guinea pigs and tame rabbits which they are
allowed to bite.. We therefore draw the conclusion that Chrysops
discalis is capable of carrying the infection of Bactertum tulgrense in
nature from infected jack rabbits to man. ,

EXPERIMENTAL TRANSMISSION BY THE FLY {Chrysops discalis).

The specimens of Chrysops discalis used were female adult insects,
captured in nature on horses near Blue Lake, Utah, a locality in
which three human cases of tularemia (diagnosed clinically) occurred
in 1920 and in which one jack rabbit was found infected with Bacte-
rium tularense. Our transmission experiments are therefore open to
the criticism that the Chrysops discalis which we used had an oppor-
tunity of becoming infected in nature before being brought into cap-
tivity in the laboratory. If this were true, however, it would only
give added weight to the evidence of the agency of Chrysops discalis
as a transmitter of tularemia.

Each fly under experiment was confined singly at all times within
a lantern globe, the ends of which were covered with cloth gauze of
coarse mesh. ~ Biting was permitted by applying the end of the globe
to the animal’s skin, the fly biting through the meshes of the gauze.
When not actually biting, the flies were kept in the cold room at a tem-
perature of approximately 15° to 20° C.

The experiments were conducted in the summer of 1920, at Delta,
Utah, a town 150 miles south of Salt Lake City. The guinea pigs
and rabbits used in these experiments were shipped from Washing-
ton, D. C., to Delta. -In the transmission experiments we used,
four human strains of Bactertum tularense which one of us (Francls)
had isolated in 1920 from four human cases of tularemia in Utah.

We are indebted to Dr. J. M. Aldrich, of the division of insects
of the National Museum for determining specimens of Chrysops
discalis. '

Table II shows the essential data connected with 11 successful
transmissions of Bacterium tularense from infected laboratory animals
to healthy laboratory animals through the agency of the bites of
Chrysops discalis. Twenty-seven unsuccessful attempts were made
which. are not reported in this paper. The unsuccessful experiments
were conducted according to the same methods as were the 11 suc-
cessful ones. No specific reason can be given for the failure of any
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experiment. In this connection it is very interesting to note Ex-
periment No. 1, in which, out of five flies which fed at the same
time on the same infected rabbit, only one was found to be either in-
fective orinfected. The other four were found to'be neither infective

nor infected.
EXPERIMENT NO. 1.

In this expenment a single fly by a single bite caused the death
of a guinea pig with typical lesions due to Bacterium tularense, the
interval which elapsed between biting the infected rabbit and the
healthy guinea pig bemg only a few seconds and the interval between
biting the healthy guinea pig and the death of this animal being
seven days.

Flies Nos. 1, 2, 3, 4, and 5, fed August 14, 1920, during 5, 5, 6, 6,
and 10 minutes, respectively, to partial engorgement on. the clipped
skin of the region of the crest of the ilium of a rabbit six days after
its inoculation and two and one-half hours before death; and then,
after an interval of only a few seconds, each fly bit to engorgement
one of five guinea pigs, on the clipped skin on the region of the"
crest of the left ilium, for the period of 15, 15, 15, 6, and 25 minutes,
respectively. The guinea pigs all remained well except the one
which was bitten by fly No. 5; this one died August 21. At autopsy
there were the typical lesions due to Bacterium tularense in the left
inguinal gland, pelvic gland, liver, and spleen. A piece of the
spleen of the guinea pig was rubbed on the scarified shaven abdomen
of another guinea pig, causing death in four days with typical
1 : boes, spleen, and liver.

Inasmuch as only one of the five flies infected its guinea pig, the
infectivity of all of the flies was tested as follows; the flies were.
dissected and the stomach contents of each were injected subcu-
taneously into a guinea pig.

Fly No. 1.—Stomach contents injected August 16, two days after
biting the infected donor. Guinea pig remained well.

Fly No. 2—Stomach contents injected August 16, two days after
biting the infected donor. Guinea pig remained well.

Fly No. 3.—Stomach contents injected August 17, three days
after biting the infected donor. Guinea pig died August 21. Nega-
tive.

Fly No. 4—Stomach contents in]ected August 17, three days
after biting the infected donor. Guinea pig remained well.

Fly No. 5—Stomach contents m]ected August 18, four days after
biting the infected donor. Guinea pig died August 23, with, typical
lesions of spleen, liver, and lymph glands due to Bacterwm tularense.
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EXPERIMENT 2,

In this experiment 6 flies, by 6 bites (1 each) caused the death of
guinea pig No. 10 with typlcal lesions of tularemia, the interval
between the biting of the infected guinea pig and the healthy guinea
pig being only a few seconds, and the time between the biting of the
healthy guinea pig and the death of same being 5 days. The 6 flies
fed to partial engorgement on August 25 during 2, 7, 12, 2, 9, and 14
minutes, respectively, on the ear of infected guinea pig No. 8, 4 days
after inoculation and 2 to 5 hours before death; and then, after an
interval of only a few seconds, they fed to engorgement on guinea
pig No. 10, upon the clipped skin of the region of the crest of the
ilium, for the periods of 20, 3, 14, 2, 10, and 16 minutes, respectively.
Guinea pig No. 10 died August 30. At autopsy the glands and liver
‘were apparently negative, but the spleen, being suspicious, was used
to inoculate two guinea pigs subcutaneously. These guinea pigs died
September 2 with typical inguinal and pelvic glands and typical
livers and spleens The virus was passed through three subsequent
jgenerations in guinea pigs, these animals dying with typical lesions
on Sept. 6, 10, and 16. The method of inoculation was that of rub-
bing spleen tissue on the shaven, abraded skin of the abdomen of
the guinea pig.

EXPERIMENT 3.

In this expenment 11 flies, by 11 bites (1 each), caused the death
of guinea pig No. 11, with typical lesions of tularemia, the interval
between the biting of the infected rabbits and the healthy guinea pig
bemg only a few seoonds, and the interval between biting the healthy
guinea pig and the pig’s death being 6 or 7 days. Six flies fed. to
partial engorgement (3 on Aug. 25 and 3 on Aug. 26) for 4, 4, 5, 6, 5,
and 5 minutes, respectively, on the ear of infected rabblt C 33, 31,
30, 9, 8, and 6 hours, respectively, before its death. Five other ﬂlw
fed to partlal engorgement (1 on Aug. 25, and 4 on Aug. 26) for 2,
10, 5, 1, and 16 minutes, respectively, on the ear of infected rabbit G,
22, 8, 2, 1, and } hours, respectively, before its death. After an
interval of only a few seconds, the 11 flies fed to engorgement on
guinea pig No. 11, on being applied to the clipped skin of the region
of the crest of the right ilium for the periods of 42, 10, 40, 3, 4, 25, 5,
24, 20, 1, and 16 minutes, respectively. Guinea pig No. 11 died Sep-
tember 1, with typical lesions of the right inguinal gland, spleen, and
liver. There was a slight local reaction at the site of the fly bites,
consisting of a little redness and thickening of the skin. The infec-
tion was carried through two subsequent generations in guinea pigs
by rubbing spleen tissue on the shaven abraded skin of the abdomen
of guinea pigs. The pigs died September 5 and 12 with typical
lesions of tularemia.
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EXPERIMENT 4.

In this experiment, 16 flies by 16 bites (1 each), caused fatal
tularsemia in guinea pig No. 13, the interval between the biting of
the infected guinea pigs and the healthy guinea pig being only a few
seconds and the time between biting the healthy guinea pig and the
death of same being 6 or 7 days. Sixteen flies fed to-partial engorge-
ment for an average period of 7 minutes on the ears of infected guinea
pigs Nos. 9, 10, 11, and 12, the pigs being in the latter stages of the
disease, and after an interval of only a few seconds they fed to
engorgement for an average period of 7 minutes on the clipped skin
of the region of the crest of the right ilium of guinea pig No. 13.
This pig was found dead September 6 with typical inguinal glands on
the right side only (left inguinal glands negative) and typical liver
and spleen; the site of the fly bites showed a slight pale thickening
of the skin.

The infection was carried through two subsequent generations in
guinea pigs by rubbmg spleen tissue on the clipped; abraded skin of
the abdomen of guinea pigs. The pigs died thh typlcal lesmns
September 10 and 15.

EXPERIMENTS 5 AND 6.

In experiment No. 5, 22 flies by 340 bites, caused the death of
guinea pig No. 5, with typlca.l tulareemia, and in experiment No. 6,
20 flies by 348 interrupted bites, caused the death of rabbit No. 8.
These were the first transmission experiments which we performed;
they were preliminary, and therefore large numbers of bites were
employed, the object being to determine whether the fly acted even
remotely in the role of the-carrier of the infection. The method of fly
biting in these experiments differed from that recorded in experi-
ments 1, 2, 3, and 4, in that the flies were never allowed to bite
longer than from 30 to 60 seconds. For instance, a given fly was
allowed to bite from 30 to 60 seconds on the clipped skin of the reglon
of the crest of the ilium of the infected animal and then was im-
medlately applied for from 30 to 60 seconds to the clipped skin of the
region of the crest of the ilium of the healthy animal, and this was
repeated, the fly alternately biting the infected and healthy animal
until it reached engorgement. Another fly would then be taken
through the same process. This method of biting accounts for the
large numbers of bites recorded in experiments 5 and 6, each fly
biting the healthy animal an average of 16 times for an average of
about 45 seconds each time.

" Guinea pig No. 5 was dead August 2. The site of the fly bites
showed hemorrhagic points on the underside of the skin; three in-
guinal glands were caseous on the side of the fly bites, but the
inguinal glands on the opposite side were ncgative; pelvic glands
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were caseous; liver and spleen were typical. The infection was car-
ried over by rubbing a plece of spleen on the clipped, sbraded skin
of the abdomen of & guinea pig and a rabbit. These animals died
with typical lesions on August 5 and 6.

Rabbit. Ne. 8 was dead August 8. The site of the fly bites was
negative; mguma.l and axillary glands were negative; pelvic glands,
substernal glands, liver, spleen, and lungs showed typical lesions of
tularemia. The infection was carried over by rubbing a plece of
spleen on the clipped, abraded skin of the abdomen of a guinea pig
and rabbit. These anmimals died with typical lesions August 12

and 13.
EXPERIMENTS 7, 8, AND 10.

In Experiments Nos. 7, 8, and 10 the interval between the biting
of the infected animal and the healthy animal was extended to 1
hour, 3 hours, and 24 hours, respectively. Large numbers of flies
were used and they bit a great number of times. In these experi-
ments, as in Experiments Nos. 5 and 6, the flies were interrupted in
their biting, being allowed to bite only from 30 to 60 seconds at a
time and being made to bite alternately the infected and the healthy
apimal on the clipped skin in the region of the erest of the ilium.
Each fly bit the infected and healthy animals in Experiment Ne. 7
an average of about four times each; in Experiment No. 8 an average
of about two times each; and in Expenment No. 10 only once. Tr&ns-
mission was successful in the three experiments, rabbits Nes. 9, 10,
snd 11 dying with typieal lesions of tularemia. Rabbit No. 9
showed no enfargement of the inguinal or axillary glands, but showed
typteal lesions of the pelvic glands, hver, and spleen. The virus was
earried over to another rabbit and a guinea pig by rubbing the spleen
on the sbraded surfaee of the abdomen of those animals. Death
followed in 6 days, with typical lesions of the inguinal and pelvie
glands, liver, and spleen.

Rabbit No. 10 showed no enlargement of the inguinal glands, but
showed typieal pelvrc glands liver, and spleen. The infection was
carried over to a guinea pig by rubbing the spleen on the abraded
skin of the abdomen of the pig, resulting in death in 5 days, with
typical lesions of the inguinal and pelvic glands, liver, and spleen.
Rabbit Ne. 11 showed ne enlargement. of inguinal or axillary glands,
but the pelvie glands on the right side were typieial, as were also the
liver and spleen. The loeal reaction of the skin at the site of the fly
bites ever the erest of the right ilium was marked; the skin for an
ares 1 inch in diasmeter was raised and thickened, but perfectly
movab}e over the faseia eovering the muscle; and en: section, this
skin was pale, thick, and membranous.
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EXPERIMENT 9.

In Experiment No. 9, 10 flies, by 10 bites (1 each), caused fatal
tularemia in a rabbit, the intervals between the biting of the in-
fected guinea pigs and the healthy rabbit being 5 to 72 hours. The
average time of biting the infected animals on' the ear, to partial
engorgement, was 5 minutes, and the average time of biting the
healthy rabbit, to complete engorgement, on the clipped skin of the
area of the crest of the ilium, was 8 minutes. At autopsy the rabbit
showed typical inguinal and pelvic glands, spleen, and liver. The
infection was carried over to another animal by rubbing a piece of
the spleen on the abraded skin of the abdomen, resulting in death in
4 days, with typical lesions of the inguinal, pelvic, and axillary
glands and the liver and spleen. )

EXPERIMENT 11,

In this experiment, 24 flies, by 41 bites, caused fatal tularemia
in a rabbit, the intervals between the biting of the infected guinea
pigs and rabbits and the biting of the healthy rabbit being 4 to 16
days. The average time of feeding the flies to partial engorgement
on the ears of the infected animals was 5 minutes and the average
time of feeding the flies to full engorgement on the clipped skin on
the region of the crest of the ilium of the healthy rabbit was 9%
minutes. The rabbit died with typical lesions of the spleen, liver,
and lungs, and showed a local lesion of the skin, consisting of a
papule one-fourth inch in diameter on the right hip, posterior to
the crest of the ilium, which was movable, hard, and which, on sec-
tion, was hard, white, and not broken down. The pelvic glands
on the right side were much enlarged and caseous, whereas those on
the left side were negative, as were also the inguinal glands ‘on both
sides.

The infection was carried over for two generations in rabbits by
rubbing a portion of the spleen on the abraded skin of the abdomen,
both animals dying with typical lesions of inguinal and pelvic glands,
liver, and spleen after 5 and 6 days, respectively.

LENGTH OF TIME THAT CHRYSOPS DISCALIS WILL REMAIN INFECTED.

This question was answered in two ways: First, by noting among
the 11 experiments in which tularemia was successfully trans-
mitted by Chrysops discalis the longest interval which elapsed be-
tween the bite which infected the fly and the subsequent bite by
which that fly infected a healthy animal, 4 days being the longest
successful interval noted; second, by injecting infected flies sub-
cutaneously into guinea pigs, the flies having been kept for various
lengths of time after becoming infected by biting an infected animal.
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Flies which had bitten infected animals were kept at an average
temperature of 15° to 20° C., and on each sueceeding day from 1 to
15 days one or more flies were killed, their wings and legs discarded,
and the entire fly was ground in a mortar with normal saline solutien
and the suspension injected subcutaneously into a guinea pig.

The longest interval of time that such a fly remained infected, as
evidenced by the death of the guinea pig with typical lesions of
tularsemia, was 14 days.

In all, 44 injections were made of 99 flies which had been kept
for various periods after biting infected animals. The following
table gives the results. Up to 5 days the flies remained quite con-
stantly infected. The longer the flies were kept, the less tendency
they showed to be infected. This would indicate probably that the
virus does not multiply within the fly, but that Chrysops discalis
acts merely in & mechanical way as a transmitter of tularemia.

TasiLe 1.—The length of time that Chrysops disoalis remained infected as shown by in-
i .. Jection of flies 1nto guinea pigs.

Number of days {- Results. Namber of days esults.

between biting i (* Positive™ between biting {“Positive”
the infected ani- | Number of flies| means death the infected am- | Number of flies| means death
mals and being | injectedinto | of ‘gumea.p;f mals and being | injected into | of guinea 135
injected inton | 1 guinea pig. with typ;c‘ injected into a 1guinea pig. | with typi

healthy guinea lesions healthy guinea lesions of
pig. - tularemia.) pig. tulareemia.)

1 3 | Negative. - 2 1 Positive.
2. 4 | Positive. - T .- 2 | Negative.
2. 1} Do | 2 | Positive.
3-- il B o 1 Negwm'
DI 0. .. ve.
2.0 3 Do. 9.. 1 Do.
2... 2 Do. 9.. 1| Positive.
2... 1 | Negative. 10. 4 Do.
2... 1 Do. 0... 2 | Negative.
3.. 2| Positive. 10... 5 Do,
3.. .5 Do, 10... 6 Do.
3.. 3 ... 1 Do.
3. 1 0 H 10... 1 Do.
3. 1 | Negative, 2... 2, Do.
4.. 4 | Positive. ... 1 Do.
4.. 1 Do. 12. 1 Do.
4.. 2 Do. 12. 1 Deo.
4.. 1 Do. 2. 1, Do.
5.. 4 Da. 13. 2 Do.
5.. 3 | Negative M., 2 | Positive.
5. 1 | Positive 15... 1 | Negative.
6.. 4 Do. 5. 1 Da.
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H. EXPERIMENTAL TRANSMISSION OF TULARZMIA IN RABBITS BY
THE RABBIT LOUSE, HZEMODIPSUS VENTRICOSUS (DENNY).

By EpwaARD FRANC, Surgeon, and G. C. LAKE, Passed Assistant Surgeon, United States Public
Health Service.

The experiments here reported show that the common rabbit
louse, Hemodipsus ventricosus (Denny), when taken from rabbits
which have died with the typical lesions of tularemia and placed in
the hair of healthy rabbits causes the death of the latter with typi-
cal tularemia.

Experiments which we conducted in the Hygienic Laboratory
between February 3 and May 16, 1921, showed that healthy tame
rabbits in contact with rabbits inoculated intraperitoneally with
heart’s blood of infected rabbits died typically from tularsmia.

" Forty-three such positive results were obtained. The conditions of
contact were that one inoculated rabbit and two healthy rabbits
were confined in each compartment, the diameter of which was
about 18 inches. These compartments were glass aquarium jars,
galvanized-iron garbage cans, or well-ventilated wire cages. In
determmng the means of transmission in these cases, consideration
was given to insects and to the mfectlnty of nasal secretions and
urine.

INFECTIVITY OF NASAL SECRETIONS OF RABBITS.

It was found that the nasal washings from infected rabbits, when
dropped into the nares of healthy rabbits or injected subcutaneously’
into guinea pigs, produced the disease. Of 17 specimens of nasal
‘washings obtained from 17 infected rabbits, 9 were infective, as
" shown by the death from tularemia of healthy rabbits into whose’
nares these washings were dropped; and of 24 specimens of nasal
secretions obtained from 24 infected rabbits, 21 were infective, as
shown by the death from tularmmia of healthy guinea pigs into
- which these washings were injected subcutaneously. -~

INFECTIVITY OF URINE OF RABBITS.

Four specimens of urine, two from rabbits dead of tularemia and
two from rabbits sick with the disease, injected subcutaneously into
guinea pigs, caused the death of the pigs with typical lesions of
tularsemia. A fifth specimen from a rabbit dead of tularemia gave
negative results. The amounts injected varied from 0.05 to 5 c. c.
Precautions were taken to prevent the presence of blood in the
specimens.

It was found mposslble, however, to infect four rabblts and two
guinea pigs by mixing  with their food large quantities of nasa.l(
washings or urine from infected rabbits, although they ate the mix-

53202°—21—2
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ture readily. This latter result made it doubtful whether the 43
positive results referred to above were due either to droplet infec-
tion or wrine.

A constant watch for fleas ha.s been kept with the result that only
threewerefoundmthelabontorychmngthoexghtmonthspemd
ending in July, 1921. McCoy and Chapin had reported onme sue-
cessfulexpemnentonthatrmsmmswnofthemiechon from aqmrrei
to squirrel by fleas (0. acutus).

INFESTATION OF RABBITS WITH LICE. ‘

No systematic search was made for lice upon rabbits in the
Hygienic Laboratory until early in May, when one was accidentally
found. Since that time some lice have been found on every rabbit
that has been carefully examined. Usually only a few are present,
and careful search is required to find them; but occasionally they
are présent in large numbers. Most of them are found over the
lumbar region, elther on the skin or clmgmg to the butt ends of the
hair. -

The presence of blood-sucking lice immediately opened the question
as to whether the large number of successful contact imfections
obtained between February 3 and May 16 may not have been due
in part or entirely to this cause. It was therefore deeided (1) to
conduct experiments to determine whether the louse could readily
carry the infection from rabbit to rabbit and (2) to repeat the contact
experiments, using only carefully deloused animals. The results of
(1) are quite conclusive and are the subject of this paper. The
results of (2) will be reported later. ) .

EXPERIMENTAL TRANSMISSION BY LICE.

Experiments upon the agency of lice in the transmission of tula-
remia were carried eut as follows:

As soon as possible after the death of an infected rabbit its hair
was pulled out over the lumbar and sacral regions, and, since the
lice cling to the butts of the hairs, the butts were clipped off with a
scissors and transferred te a glass jar. In most instances the infested
hair was immediately transferred to the hair of a healthy rabbit,
but in other instances an interval of one, two, or three days was
allowed to elapse between the removal of lice from the infected
rabbit and their transfer to a healthy rabbit. The louse-infested
hair was applied to the hair of the lumbar region of a healthy rabbit
and overlaid with two layers of gauze, the margms of which were
held down by adhesive tape to hold the hair in pls,ce The gauze
and adhesive were removed on the followmg morning, care being
taken not to injure the animal’s skin in loosening the tape, which
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was done by cutting oﬂ’ a little of the hair. The rabbits were placed
at once in thoroughly cleaned tall ash cans, a single rabbit to each
can, and a ring of vaseline was placed around the inside, about 6
inches from the top.

GUINEA PIGS IN CONTACT WITH RABBITS.

- In 22 cases a healthy guinea pig was placed in the can with the

infested rabbit in order to determine whether the guinea pig would

develop tularemia from contact with the rabbit. These guinea

pigs all remained negative with the exception of five which were in

- contact with rabbits infested with lice removed from rabbit S 62 R;
four of these died in from seven to nine days with typical lesions of

- tularemia; the fifth died with typical lesions after 26 days. These
five guinea pigs were all searched at the moment of death for rabbit
lice, their hair being pulled out and examined. On one there were
five dead rabbit lice; on. another, there were six dead rabbit lice;
on the other three guinea pigs none could be found. Of the 17
guinea pigs which remained well, 11 were in contact with infested
rabbits which died typically of tularemia, and six were in contact
with infested rabbits which failed to contract tularsemia.

STRAINS OF TULAREMIA USED.

The strains of tularemia used in these experlments were five
strains isolated by Francis in 1920 from human cases in Utah, and
one California ground squu'rel strain isolated by Passed Assistant
Surgeon W. T. Harrison in San Francisco in 1920.

RESULTS.

The following results were obtained:

First series.—In this series, transmission of tularemia to healthy
rabbits was effected by the transfer to them of lice removed from
rabbits dead after intraperitoneal inoculation with heart’s blood
from infected animals. Sixteen healthy rabbits were thus infested,
the number of lice used for each rabbit varying from 28 to several
hundred. Eleven of the 16 died with typical tularemia. In these
11 cases the interval which elapsed between the removal of lice from
the infected rabbit and their application to the healthy rabbit was
at most only a few hours, and the intervals which elapsed between
the infestation of the healthy rabbits and their deaths varied from
8 to 25 days, the average being 11.7 days. Five rabbits of this series
remained negative. In two of these, intervals of 24 hours and two
days, respectively, were allowed to elapse between the removal of lice
from the infected rabbits and their application to the healthy rab-
bits. No explanation is offered for the three negative ones in which
no such interval was interposed.
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Second series—Transmission of tularmmia was effected by lice
trensferred from the first series of louse-infected rabbits to healthy
tabbits. Seven heslthy rabbits were thus infested, the number o
lice used for each rabbit varying from 70 to 300. Six of the seven
rabbits died with typical tularemia. In four of these six cases, the
interval which elapsed between the removal of lice from the infected
rabbit and their application to the healthy rabbit was less than three
hours; in the fifth case (R L 18) the interval was two days, during
whieh time the lice were allowed to feed on a healthy rabbit, R L 15,
which died of pneemonia on the second day. In the sixth case
(R L: 23) the interval was three days.

Third series—Transmission of tularsamia was effected by lice
transferred from the second series of louse-infacted rabbits to healthy
rabbits. Four rabbits were thus infested. The first died with
typieal lesions 18 days after infestation; the second died with typi-
cal lesions 13 days after infestation; the third died 13 days after
infestation (and in this case only 17 lice were applied and an'interval
of 3 days had elapeed between the removal of the lice from the in-
fected rabbit and their application to the healthy rabbit); the fourth
at the time of this report, 30 days after infestation, is still well, only
four lice having been used for the infestation.

Fourth series.—Lice were transferred from louse-infected rabbits
of the third series te healthy rabbits. Twe rabbits were thus in-
fested and both are still well (at the time of this report) on the
twenty-ninth and thirtieth days, respectively, sfter infestation. One
of them was infested with 20 lice which had been kept 3 days after
removal from the infected rabbit before application to the healthy
rabbit; the other was infested with 20 lise 3 hours after removal
from the infected rabbit. :
' STMMARY,

The transmission of tularemia was effected in 20 out of 29 attempts -
through the agency of the common rabbit louse (Haemodipsus
veniricosus), by the transfer of lice from rabbits dead of tularemia
to the hair of healthy rabbits, the intervals elapsing between infes-
tation of the healthy rabbits and their deaths varying from 8 to 26
days, the average being 124 days. The intervals between the removal
of lice from the infeeted animals and their application to the healthy
animals were in all suceessful attempts not over three hours, with
three exeeptions, in which the interval was 2, 3, and 3 days, respec-
tively.

Transmission of tularemia was effected through three successive
series of rabbits by transfer of lice to each suoeedxng series from the

preceding series.
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CONCLUSION.

The practical importance of this experimental transmission of
tulareemia from infected rabbits to healthy rabbits by the rabbit
louse Hemodipsus ventricosus is that it offers an explanation of the
means by which the infection is kept alive throughout the year in
the jack rabbits of Utah. Proof is at present complete that these
jack rabbits are infested with lice, four specimens of Hazmedipsus
veniricosus having been received from that source in July, 1921.

Acknowledgment.—Through the courtesy of Dr. L. O. Howard,
Chief of the Bureau of Entomology, Department of Agriculture, the
determination of specimens of Haxmodipsus veniricosus was made by
Dr. H. E. Ewing, of that Bureau. ‘



oq R " serveseccop iy [ttt tteccececeeghupe 0T |vcct *+eseg] oMy or
‘oq o°°'gg eum, i R 19¢ 5 . 8IN0Y g I0A0 J0N | 04 Lroung 9
esccrrspeeprrlogrocgbogpes .-.Omv ----------------- O~.v ..... SH cceour .daseﬁ Ogh
‘oq -=veg1 hu’ﬂ 0 R e smoy ¢ 3040 10N | 02T secsccccestegr oumf ¥
. ST T U0 Gioss 8oy
oampog [ gounr 8 wanp sAvp S—
-.ow.wahhoz 03 SOWOS 381Y JO §31qQEl pejdejuf

-0SN0| WO} PALIvjSuB] 30y Aq PRIV
]9 SBA UOISS|WSULL], SOMOS PUOIRF

i

‘eApsod

cpbvennes

**+5moY 3

egbocnscnve,

£IN0Y € I0A0 JON

cmedyigroung ftotteoe qL90

ox ebount | § d 101 2ung o 25 A8
.oza.ﬂmn— seesy Qung -m
Aot onpabiag re-erereforeeneneen
‘oq ccregraung | 8
o3 m....e.mw.w..m. H
5] et SR o - 48 | =L
-0 «er-ggoung | o1 (RO, 94 X
“panijsog |*+-giouny | § preeteess gAY |00 TSmO £ 03 T WOIS | 081
4% . -
&me ‘oanysBeN nn“nnu”nmunuumuu....u...wum.“Hnmnm.wm.n.w%mw.. e
oa 0N Z:34 ) 8 X S “.u“““““u.uwmm. HH“H“”HHHM““HHH wa §a_=8=._3_«hhw..%ﬂmuh”waﬂam
*oATsOg |“*r-giouny | 51 TeTeotttolpy |TUSeINURE 6T USY) SSIT | 9 P3308]J9 SBAM UOJSSTWISUBLY, :SI1I08 ISILL
*poAowIel
*319Q%d [T — wo . "
« . 8 | pouojsT 1ewryus £yjjeoq 03 | sequnu | SIWEIEM] WONy Tswu
hﬁ.smﬂww qed wauﬂ_uﬂ»e P o._wsﬂa ._o“mna._u vnuw——ahia ww!—: PUOp punojajeq | jJoJequuN “Juow
wh? | DU |wome| ool | e moy e | -suiddy i g
“omeeyt | 109d &Mﬂc WESH | pasde[oyopa [sAur -
Jnquny *peAOWol

0JOM 0] YIFqM WIOJ] SBUIJUS PO

Jely 29, 1521

snsonuaa snedipoweEy fq 8119qDL UYL DUUBLDITG fO UCSIUSUDLT,



July 29, 1921,

1753

*81 T 03 PoIIOJSULI} UOY 010 DY SJY {A6P PUOI0S UO ‘L] oun ‘Sjuoummoud j0 PoIq:

T SR it S it 1 ¢: &l Mt SINOYEINOQY | 08 [reoterees gzoung |*cocceer 1149 | R - 'syqqex £ysreey 0y

o *OAJ[8 POUTBIRI QOT] . 31]4qe1 POSOJUT-OSTIOf JO SOLILE PATYY
oQ 02 YOy 128 ‘s4ep ¢ | 23 c--m-d g ‘ggeung |"cccotee LId | 12 WOJ PILIOJSUBI} O] IMOS YN0

*L3
h-n—h .OP—&.MOZ 13 cccom .QO.QN sungp 0z

: *691qq 1 Aqypeoq 03

‘oq 0e *e--wx 8 g ‘gz oung |° (14 $71q( 81 POJIOJUT-ASNO] JO SOLIOS PUOIS

‘oq . 008 [reomcmeeesee g1 oung 8t uI0y pesejsusi) oo Aq pe3oay
0ai90g |-+--g oung | 81 RO L $mo1 2 1040 301 | 00° ecesconannn 1t ouns i o SuA UOPSJUISGBLL 60198 DL




Fuly 29, 1921, 1754

EXPERIENCE WITH BUBONIC PLAGUE (HUMAN AND RODENT)
IN GALVESTON, 1920.

By MARK F. Boyp, Passed Assistant Surgeon (R), United States Public Health Berviee (formerly medicsl
. officer in charge of the plague laboratory, Galveston), Professor of Bacteriology and Preventive Medi-
cine, University of Texas; and T. W. KEMMERER, Bacteriologist, United States Public Health Servies,

in charge of plague laboratory, Galveston.

The very nearly simultaneous recognition of human bubenie
plague in four previously uninfected Gulf ports early in 1920, three
of which (Galveston, Beaumont, and Pensacola) sre American,
created a situation of great anxiety in the minds of .all persons
interested in public health. The recognition of rodent plague im
Port Arthur was a later event. This simultaneous outbreak in four
widely separated areas along the Gulf coast is strengly suggestive of
some common source, although corroborative evidensce was mewver
secured. Since plague is a disease which but few Americen =ani-
tarians have had opportunity to personally combat, it sppeared
that an account of some of the experience with the .disease in this
focus might prove of general interest. ‘

I. EPIDEMIOLOGY OF HUMAN PLAGUE IN GALVESTON, 1920.

In the period between June 16, when the first case of plague was
diagnosed, and November 13, when the last case of the 1920 .outhrsak
was recognized, there occurred a total of 18 cases ‘of human bubonis
plague attributable to infection acquired in Galweston. None occur-
red that could be attributed to infection acquired -outside the «ity.
Two of these cases left Galveston either in the incubation peried or
in early stages of the disease, and were diagnosed as plague at Peort
Arthur and Houston, respectively.

Some essential epidemiological data concerning these <cases is
presented in Table I.

TaBLE I.—Ineidence of human plague in Galveston, 1920.

N .[)um—
| Pato ot | Himeas
| Pate b
No. Age.| Sex. Race. Cccupation. 1 ‘onset. | .offatal
‘CSes.
(Days.)

Collector, feed store....
Bag sewer, fced stcre...
.| Longsh

Housewife..........
.| Waiter on steamship
Machinist’s helper............
Houseworker.................

ShaBuBuBBES
-

1Died July 28. 1Died July 29.
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The age, sex, and race -of these patients ‘is ‘sumimarized in the
following table:
TaBLE I1.—4ge, sex, and race of plague patients.

“Raco and sex. ' Fotal.
‘| 20, | 3120, | 31-30. | 31-4e. [-41-60. | 51-0. [E1and
‘White: .
Male. .oceiecrvronccccceccanannen 1 2 P PN 1i........ 4
Female..ce...aueeen-.. [P 1 1 1 U SO A, 1 4
Total...veeeeeeecesocneecaccnane 1 3 1 h Y Rt 1 1 8
Negro: :
Male. ...meecccecceremceccasean 1 1 pE 2 ORI PN 5
Female. a 3 DU U IO S, 3
Total...ceeomeveovrnoacses 1 2 2 1 2 I I 8
Mexican: [ .
Male. ...cvvcvrerncacocacaaanes PR PR R, ceenmans ceeeomes
Female 1 b N ISOUR, PUDHN SO SO ]
Tothl.. ..ccveumucceanvercaanoans 1 3 I ORI PSR PRI FP, ]
Total. ..ve.commorevosecovoonanane 2 8 4. ] 2 1 1. 48

The greatest number of cases occurred ‘among adolescents and
Joung adults, alt.hmlgh no age period was exempt. Among whites
.the incidemce in the sexes was the same; among Negroes, nearly
sequal; whereas both Mexican cases were females. An equal number
+of .cases occurred : among whites and Negroes, which, since the Negro
papulation here is about 20 per cent of the total, indicates a Tis-
Jproportienately high attack.rate among Negroes

Two :cases eccurred in-June, three in July, six in August, three in
September, three in October, and one in November, the pesk thus
‘being reached in August. The decline, however, was more gradual

The occupations of the patients were diverse,.and in:most instances
they do not reveal any special opportunities favoring the contraction
.of the.infection.

A study of the relationship of the human .cases to the rodent
.epizootic reveals a very close correlation between the two. The
.geographical distribution of beth human .and redent cases of plague,
several of the.former cases bemg spotted both according to residenee
.and place of :employment, is shown in Fig. 1. The details of the
revidence indicative of this correlation are presented in Table IIL.
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TaBLE II1.—Relation of human to rodent plague.

Dead rats found on prem- | Plague rats found within | Piague rats found within
ise prior to onset. one tlock of— two blocks of—

No.
Place of cm- Place of em- Place of em-
Home. | 1)ovment. Home. ployment. Home. ployment.

1 Pricked finger while doing autopsy on case 9.

When the incidence of human and rodent plague over the entire
city is plotted by weeks, the correlation is still observable, as shown
in Fig. 2. We did not possess any knowledge of the extent of rodent
plague prior to June 20, on which date the examination of rats was
begun, although two human cases had occurred before that time.
The week of June 6, in which the onset of the first human case oc-
curred, has been arbitrarily taken as the first week of the epidemic,
although from the curve of the epizootic it is evident that rodent
plague had existed locally for at least a month previous to the onset
of the first known human case of plague. The peak of the epizootic
was apparently reached early in July, in the fifth week of the rodent
outbreak, and thereafter gradually declined, with more or less fluc-
tuation, until the 25th week, in the latter part of November, when
a sharp localized epizootic occurred. After its prompt subsidence,
no further cases of rodent plague were recognized in 1920, and up to
the date of this writing (Mar. 16, 1921) none has been encountered
in 1921. To a certain extent it is noticeable that the peaks of
human incidence follow the various major and minor peaks of the
epizootic by a lag of from one to four weeks, although the last peak
of the epizootic was not followed by any human cases. In most
instances, the respective human and rodent cases accumulated in
these peaks do not represent the same localized geographic areas.
The probable explanation lies in the fact that the plague rats secured
by trapping operations represented a somewhat random selection of
those rats actually infected with plague at any one time, so that
while the curves give us a good general idea of the progress of the
epizootic, they should not necessarily be expected to coincide, unless
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the trapping operations (and hence the sampling of rats) were more
intensive. Further corroboration of this view is given by the fol-
lowing circumstances: In 10 instances the existence of rodent plague
was known within a two-block radius of the home or the place of
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employment of a human case before the development of the latter,
whereas in six instances the existence of such foci was revealed by
the -occurrence of human plague before the detection of rodent
plague, within a zone of the same radius. No human cases could be
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credited to 15 such two-block zones around sites where plague rats
were caught.

Most of the infected rats were widely scattered not more than one
known plague rat being found to afocus. In three instances, however,
over five positive rats were secured from the same block within a short
time, indicating the existence of a very brisk epizootic among the
rodent population. Two of these occurred in warehouses in the busi-
ness district. No human cases arose as a consequence, probably for
two reasons: (1) The epizootics were recognized in their incipiency,
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before the period when, owing to the ravages of plague, the rat popu-
lation would have been reduced to such a point that fleas had to
seek other hosts for feeding; and (2) the early recognition of these
foci permitted the infected buildings to be promptly fumigated with
cyanide, so that most, if mot all, of the mfected rats and fleas were
promptly killed.

II. PROGRESS OF THE HUMAN DISEASE.

All cases recognized as plague before death were isolated in the
isolation pavilion of Sealy hospital, though in one or two instances
the hospitalization was not accomplished as rapidly as was desirable.
Suspected cases were removed to isolation pending diagnosis.
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Certain part.wulm pertaining to the administration of these cases
are presented in Table IV.

TaBLE IV.—Administration of patients.

:Da elaj between onset | Days elapsing between Duration of illness in 10
v agnsilgigagnosis. noys§s and- hospitaﬂmtlgn.% fatal cases. (Days.)

Same Same|
6”.2345o7aday.2345--678,12345678

Iumberoime&ﬂi&::lofi s[aj2leloja|ofofol2]1{2]|3]1]e] 1

lDiedmwaytohapih!,l, mupmnm,;.

The grea.t length of time‘elapsing between diagnosis and onset in
many instances was due to two factors, chiefly, (1) delay on the
part of & patient’s family in calling for a physician, and (2) in some
instanees to the attending physician’s net considering plague as a
possibility. As the presence of the disease became more widely
known, this last factor of delay disappeared. All diagnoses were econ-
firmed microseopically, and, in seme instances, including the first
case, by eultural study of the organism isolated and by animal
inoeulation.

. Seventeen of these cases were bubenie in type and one was appar-
ently a case of primary pneumeonic plague. In 12 instances the pri-
mary bubo was in the femoral region, on one side; in two additional
instances femoral buboes were present on both sides, and it was im-
pessible te distinguish between the primary and secondary buboes;
onzpatmnthadapnmuymgmnalhubo and in two cases the
primary bube was axillary in situation. One patient had a definite
phlyctenule on the leg.

Immediately following the recognition of the first case, a sma.ll
supply of Mulford’s antiplague serum was made available by the
State board of health. Later, an abundance of the serum prepared
by the Pasteur Institute, Paris, was jointly supplied by the State
heard of health and the United States Publie Health Service. The
serum, previously diluted with an equal velume of physiolegical
saline, was adminisiered intravenously. The average dose employed
for individuals of 150 pounds weight was 120 c. ., which was repeated
every 24 heurs if the patient’s coadition had not improved. Ome
case. (10) received a total of 600 c. e. The results secured from its
administration are shown in Table V.



July 29,1921, 1760

TasLe V.—Cases treated and untreated with plague serum.

Number
Number
offatal | Of cases
cases to | 0o 07
Day of illness on which serum was given. % to whom
wasad- | oosag.
mints- | minis-
tered. tered.
0 1
0 1
3 3
3 0
0 0
0 0
0 0
0 0
(] 1
12 ]

Thus, of the 18 cases, 11 received treatment with antiplague serum.
Of these, six died and five recovered. One of the deaths in this
series was due to anaphylactic shock. The recovered cases all re-
ceived their initial dose of serum not later than the third day of their
illness. Seven cases did not receive treatment with antiplague serum.’
Of these, one recovered. Although these observations are limited,
they suggest that the antiplague serum is of distinct therapeutic value.
No limit should be placed upon the amount employed.

Five white cases recovered and three died, whereas one Negro re-
covered and seven died.

All the fatal cases whose death took place in Galveston came to
sutopsy. A study of the post-mortem findings will be published
later by Prof. H. O. Hartman, of the Umversnty of Texas, and will
not receive consideration here.

Case 10 of this series presents some features of unusual interest.
This patient, a young physician, pricked her gloved finger (left fore-
finger) near the nail root, with the needle with which she was sewing
up the scalp of case 9, after having performed the autopsy. Two
hours later the area was cauterized. On the day following a lym-
phangitis of the finger and forearm was observed. She was given a
prophylactic dose of 50 c. c. of antiplague serum and one dose of
Haffkine’s vaccine. On the fifth day the onset of plague developed,
with general muscular pains, headache, fever, and a chill. Very
shortly thereafter there were evident enlarged and painful occipital,
submaxillary, cervical, axillary, and femoral glands, of which those
in the left axilla were la.rgat. Smears made from gland juice secured
by puncture showed orgamsms morphologically resembling B. pestis.
Large doses of serum were given until she had received a total of
600 c. c. After a week’s lllness conva.lescence was rapld and the
patient recevered.
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II. ORSERVATIONS ON PATHOLOGY OF RODENT PLAGUE.

The examination of rats for evidence of plague was initiated under
the direction of Passed Asst. Surg. C. L. Willtams, of the United
States Public Health Service.

The technique of the examinations followed closely the directions
given by Surg. Geo. W. McCoy, Director of the Hygienic Laboratory,
Washington, D. C.t .

From the beginning of antiplague operations until the 31st of De-
eember, 1920, 46,623 rats were examined in the laboratory. Sixty-
seven of these, or 0.14 per cent, were found te be plague infected. Of
these, 66 were Mus norvegicus and one was 8 Mus rattus.

After the examinations were under way, the rats reported as

positive or plague infected were divided into two classes; namely,
(1) those reported as positive without animal inoculation, and (2)
these reported positive by animal inoeulation. The first of these
groups comprises for the most part those rodents presenting the five
cardinsl lesions of rodent plague; namely, injection, bubo, granular
liver, congested spleen, and pleural effusion, always with pesitive
microscopical findings, on which basis the diagnosis of rodent plague
i & known plague focus is justified without necessarily requiring
cultural or virafence confirmation. The second group comprises those
rodents in which the manifestations of plague may be considered to be
slightly atypical, though highly suspicious, less than five of the cardi-
‘nal lesions being noted. The suspicions raised by these findings were
proved or disproved by animal moculation. ‘
" Thirty-four of these rats were reported positive without animaf
inoculation. Of these, 21 showed all five lesions, 9 showed four, 2
showed two lesions, and the lesions in 2 were not recorded. * The fre-
quency with which these were found is shown in Table VI.

TABLE VI.-—Freqmcy) of cardinal lesions in class 1 rats.

Particular lesions.
? Injection.| Buboes. lLiver Sple,on‘ Pleural
............................................. b b 21 b4 2t
ﬁgg:.... ......................................... 8 9 8 8 3
B10SIONS ceeemeececccaseaccoccossessccaccccccssasscass 1 21 2 1 0
Total 30 32 3r 80 24

Thirty-three rats were reported positive after animal inoculation.
Five shewed all five lesions; 11, four lesions; 10, three lesions; 4,

1 The Technique of the Laboratary Examination of Rats for Plagne. Reprint No. 89, from the Publie
Health Rapoets, Vol. XXVII, No. 30, July 26, 1912, The reader in referred to this articld for an excellent
description of the lesions of rodent plagus.
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two lesions; 2, one lesion; and, presumably, 1, no lesion The fre-
quency with which these lesions were found is shown in Table VII.

TABLE VIf.—FVW of cardinal lesions in class 2 rats.

Particular lesions.

Rats having— Injected | .
tojetion, gands | LAter | Splesn | Flearal
(bubo). Sions. :
5 5 5 5 5
1n 11 8 10 6
10 10 5 7 3
4 3 0 1 0
1 0 0. 1 0
Total..cceeeiiiiiaiaeciceccaceccaceccanacanens B | 28 15 24 14

In one instance a combination inoculation was made with five rats,
all apparently negative, secured at the fumigation of a known plague
focus. The guinea pig died on the sixth day and presented typical
lesions of plague, indicating that at least one of the five rats was
infected.

Thus, of 65 positive rats, subcutaneous and general injection‘ was
present in 61, buboes were present in 60, liver lesions were present
in 46, splenic lesions were present in 54, and pleural effusion was
present in 38.

In the rats of class 1 (positive without animal inoculation) the
injection was marked in 25 instances, moderate in 5, and in no
instance slight in degree. In the other class (positive by animal
inoculation) it was marked in 21 instances, moderate in 9, and slight -
in 1 instance.

The definite buboes were usually multiple. The -application of
this term is properly limited to those glands which are enlarged,
injected, softened, and microscopically pos1t1ve They were found
as follows: :

Ratsof  Ratsof

it (e by

FAIN ). ALY
Cervical buboalone. . .. ..coooiiiiiiiiiiiiiiiiiiiiiiiiiaeanae .13 13
Cervical and axillary buboes. . ........ eeeececacacanaas eeee 2 1
Cervical and inguinal buboes. ......cccoveueenaan.... . 2 1
Axillary buboalone... ... .. . .. ..occiiiaiaanl. 7 3
Axillary and inguinal buboes. . ... ... ... il 4 0
Axillary, inguinal, and pelvic buboes............c..o.o..o.io.e. 1 2
Inguinal bubo.......ooooiiiieiii i e 2 3
Inguinal and pelvic buboes.........oocoeeeeeiiiiiiiiL, 1 3

The buboes are thus seen to be chiefly in the antérior half of the
body, in the cervical and axillary glands, either or both, in 60 per
cent of the rats, and the posterior half alone in 16 per cent. '

Twenty-four of -the rats of class 1 presented the small foci of
necrosis in the liver, known as “granular” liver, which was also seen
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in seven of class 2. Three livers, in addition to the “granules,”
appeared of the so-called “fatty’” type. In 20 instances, all told,
the liver was distinctly congested; but congestion is not necessarily
associated with the presence of focal necrosis. It is probably seen
where the rat is examined during the acute stage of infection, but
as the convalescence progresses the congestion subsides, whereas the
necrosis remains visible indefinitely.

Splenic congestion was noted in 27 of the first group and in 20 of
the second group of rats, the organ appearing quite tense. Past
acute congestion, as revealed by transverse linear scars of the capsule,
was seen in 7 instances. Four rats showed large, solitary abscesses
in the spleen. Transverse linear scars of the capsule can not be
taken unreservedly as evidence of convalescence from plague or
“resolving’’ plague. We are inclined to believe that any acute
infection may produce acute splenic congestion with transverse rup-
ture of the capsule. We noted three nonplague rats, in which 7ry-
panosoma lewisit was found, that showed such splenic scars.

Of the first group of rats, pleura.l effusion was marked in 12
moderate in amount in 5, and scanty in volume in 7. Of the second
~group, 4 showed a marked effusion, 8 a moderate volume, and 2
only a slight amount of fluid. In most cases the effusion was clear
and limpid, though not infrequently it was noted to be blood stained.
The possibility of a severe contusion of the thorax by the blow of a
spring trap, as a factor in the production of the latter type of effusion,

must be borne in mind.
IV. RAT FLEAS.

. Owing to inability to secure cage traps by which live rats could be
secured for flea observations, very few live rats were brought to the
laboratory; consequently the flea observations leave much to be
desired. The few that were made suggest a very high number of
fleas per rat, the bulk of which were Leomopsylla cheopis. The only:
other flea observed was Ceratophyllus fusciatus, which was seen only
on a few occasions, and then associated with L. cheopis.

V. ANTIPLAGUE OPERATIONS.

" In the foregoing account of Galveston’s experience with bubonic
plague no reference has beer made to the energetic efforts directed
toward its control and eradication, for the reason that neither of
the writers had personally participated in them, apart from the
work done in the laboratory. For the sake of completeness, how-
ever, the followmg should be mentioned:

Early in July, 1920, through the cooperation of the city of Gal-
veston, the Texas State Board of Health, and the United States
Public Health Service, active operations against rodents were begun.

53202°—21—3
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These activities comprised (1) the trapping of rodents, (2) the removal
of rat harborages, (3) rat-proofing, and (4) the fumigation of build-
ings and the shipping on the water front included in plague areas.
The success of these measures may be gauged by three results:

1. A steady diminution of the number of rats caught in traps, as
indicated in I"lgure 2. :

2. An increase in the number of mice caught in traps set in posi-
tions likely to be frequented by rats, also shown in Figure 2.

3. The cessation of plague, both human and redent.

PREVALENCE OF POLIOMYELITIS.

The following table gives the number of cases of poliomyelitis
(infantile paralysis) reported to the Public Health Service by State
health officers from May 29 to July 23, 1921, inclusive. . These reports
are preliminary and necessarily incomplete. - The cases -are widely
scattered. For instance, the 15 cases reported from Ilinois for the
week ended July 15 were from 13 different places, no more than 2
cases being reported from any one loeahty :

Poliomyelitis (infantile 3i8)— Number of cases of polwm ehm occurring in various
Sm: argpo{ledto% ubthealthScrmbgthc y bcallhoﬁanmw«ﬁy

ltloyraplm or mail reports.

States omitted are thase from which no reports have been reesived or which have reported no polio~
nl during the gnﬁod covered. Leaders indicate that reports were received but no cases of polio-
myelitis were reported

‘Week ended (1921)—

mate. |0 jame .

1No report received. * Exclusive of New York City.
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- At this season of the year an increase in the number of reported
cases of poliomyelitis is usual. The following table gives the median
number of cases reported by 38 States for the months of May to No-

vember: during the years 1913 to 1919, inclusive.

typical seasonal distribution.

Medzzm number of cases of poliomyelitis reportzd by 38 States, 1913 to-1919.

. £ 77
L (T SN 118
TULY e e ot 289
August. . ..ot 559
September. . ... 494
[070171) 7 SRR 320
November......cooceeiiiiiiiiiiiiiaaanans 190

 PRINCIPAL CAUSES OF DEATH.

This shows a

‘ COMPARISON OF DEATH RATES FOR PRINCIPAL CAUSES FOR APRIL AND MAY, 1921,
AND FOR THE FIRST QUARTERS OF 1919, 1920, AND 1921, IN A GROUP OF INSURED

PERSONS.

. 'The accompanymg tables are reprmted from the Statistical Bulletin
of the Metropolital Life Insurance Co. for June, 1921.
the mortality data of the industrial department of the company for
the months of April and May, 1921, and for the first quarters of 1919,

1920, and 1921.

13,000,000 insured persons.
. Although these rates apply to a more or less selected group, they
are very good indices of the comparative mortality conditions of the

general population.
Death rates (annual basis) per 100,000 lives exposed, for principal causes, AW and May,
1921. .

[Industrial Department, Metropolitan Life Insurance Co.)

They present

The figures are based on’ a strength of apprommately

Death rate per 100,000 lives
. exposed.
Cause of death.
May, Apr., Year
1921. 1921. 1920.1
Total, allCatses. . . ccvuiemerneeenceccnccccrncnccoccccccncancnncncans 855. 1 921.5 989.4
T hoid [ (3 S 3.8 3.3 6.7
......... 4.8 5.4 85
Senrlet(ever ..... 7.5 9.4 6.0
‘Wh 3.8 3.8 6.6
Dij .. 18.5 18.4 22.1
Influenza.............. 9.8 14.8 53.5
Tuberculosis (all forms) 125.0 133.4 137.9
Meningisal i) %5 71| %2
forms 3 .
Cerebml cmorrhage...... 53.0 57.3 61.3
Organicd 116.6 124.3 117.0
Pneumonia (all forms).. . 71.0 88.0 106.1
Otherrespil 13.3 13.1 18.2
Diarrhea and entecitis. . 9.5 9.6 15.8
P mil By B
state... 8
8013:: ........ aee 7.8 7.2 6.1
Homicides.....coovinniinrieieniecaceeeeccooceann.s 4.6 6.1 5.8
Other external causes (excluding suicides and homocid 48.9 45.1 60,1
'l‘uummsm by automobile......................... 9.8 10.2 11.1
AllOtherCauses. . ... .cccuuueeeeecenceeeerecocceencncnnnsescacansnnnnnns 188.4 206. 4 188.9

1 Based upon final tabulations for the year 1920. Changes from pteliminary figures are unimgortant.
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Mm(m-dwwm,omhmw : first-quariers 1919, 1980, and 1981—
Comparson, by color, for principal causes of death.

nndmmdmmt,mmmm'

Death rate per 100,000 Hves exposed.
Cause of death. White. Colored.
Jen.-Mar. [ Jan.-Mar. | Jan.-Mar.,[ Jan - Mar.,| Jan.-Mar., |Jan.-Mar.,
1931, 3990. 1939, 1933, 1920. 1919.
0.8 1,3134| 1,4%6.0| 1,3753| 1,962.4 2,038.9
%8 L5 4.6 33 89 9.1
- &S 4.8 | 31 3.8 3.8 2.0
1L.0 &1 4.9 a6 ® .6
&5 [ %4 3.8 7.8 9.2 2.8
30.4 30.6 24.6 58 6.7 7.1
12.3 163.4 | 298.1 28.5 227.9 331.0
108.5 1384 157.7 285.7 310.1 310.4
96.6 125.3 14.2 247.2 286.3 287.7
52 [ ¥} [ ] 56 4.8 7.6
47 &7 7.5 130 189 15.0
&1 7.0 &7 a8 86 . .62
4.6 57 7.3 3t 7.5 &S
68.3 | 0.3 (X [ X3 9.2 7.4
124.5 6.7 137.1 1686 200, 7 196.7
120.1 266.9 289. 5 192.3 429.7 048
7.1} 14.7 131 3.2 19.4 1.7
b X 3 .G (e 33 483 98,2 84.1
66.2 160.8 | 921 YA 300.6 3087
9.9 144 1.5 13.0 18.4 7.3
&8 9.5 162 10.2 | 10.5 2.7
3.3 4.2 44| 1.8 4.0 %3
6.5 53 58| 8.4 6.5 165
72.6 86.2 | 8.8 1221 152.3 4.9
21.6 32.6 29.6 | 29.5 | 3.9 289
10.6 85 &7 .7 5t 103
4.1 50 58 64 8.5 5.7
6.9 191 37.5 | 10.4 154 13.0
8.3 626 120.2 | 9.4 $3.6 2% 1
7.3 53 7.5 0.1 ‘35 48
3.3 2.9 3.4 2.2 1.3 256
46.7 5161 . 60.1 631 66.6 69. 4
Aecimtdmwning. 3.3 211 ¢y 25 2.4 :
Automobnle accidents 8.0 87 () 81 27 4
Wardeaths.............. .1 .9 49.2 ™ .8 2.3
All other and -Jefined causcs cf ;
deatB. . .o ieiciienn] 2414 20.4 244.0 5.1 322.6 345.2
1 No deaths. 2 Excludes “war deaths.”
3 Inclades “ war deaths.” + Data unevailable.

DEATHS DUEING WEEK ENDED JULY 16, 1921

Summary of information recevved by telegraph from indusirial insurance companies for
weck ended July 16, 1921, and corresponding week, 1920. (From the ‘‘ Weekly Health
Index,” July 19, 1921, issued by the Bureau of the Census, Depa-tmeut of Commerce.)

Ja!yxo,m. Wm
Polciesimforce.......ooooii i 47,107,563 44,133 408
Number of death claims. ... .. ........ [P 8.142 6,334
Death claims per 1,000 policies in force........... [ . 90 - - 7§
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Deaths from all causes in certain large cities of the United States during the week ended
July 16, 1921, infant mortality, annual death rate, and comparison with corresponding
week of preceding years. SFrom the Weekly Health Index, July 19, 1921, issued by

the Bureau of the Census, tment-of Commerce.)
‘Week ended Deaths under 1

July 16, 1921. Average year. ,I;‘::t
”City o ulati d “f ey

. ion, eat| W ) weei
) 2o | oo | R | e

eaths. . (et ul ) uly
15, | ears? |"1oh3
,195 6.1 16.5 5 3 48
115,071 24| 109| C128 3f C 2 67
207,473 61 153 C159 7{ C 9f........
752,83 [ . 174 121 A154 %] A #4 73
186,133 49 7] A8 5| A 8|........
757,634 185 10.7] A14l 6| A 31 43
149, 2 7.3| Al6.4 4| A 12 50
519,608 19| 1.9| C 9.8 B| C17 73
110, 444 2| 123| A10.7 4| A 3 72
119,672 25| 109]......... [} IR %0
2,780,655 | 561 105 A121( .8 A104|........
403418 ns8| 153| C 0.7 13| C 9 8
831,138 | 153 9.6| C10.4 2| C¢» 59
245,358 69| 147| Ciz4 2] C e z
165,282 38| 120 AwM8 9 A 5f.......
158,119 % 86| C 9.8 4/ C 6 66
263,152 7 141 A2 [ OO
1,010,450 | 176 86| C 89 50| €5 [
120,668 39| 169| Ci121 9| C 5 135
141,197 2% 9.6| cC10.1 3] C 5 51
144,340 39| M. S O S
_Indianapolis, Ind. 325,215 7| 7/ Cii3 13)77¢107] 100
Jersey City, N.J. 302,788 71| 122| C 9.6 2( C 12 138
-Kansas City, Kans 103,884 2| 1.5] C13.3 4| C 4 %
Kansas Ci 336,157 91 41 C 7.9 19 C Tleeeeene.
611,921 158 13.5| A4 24| A 12 113
236,083 64| M1] C 95 1| C 3 127
113,757 17 7.8 A9 1| A7 16
165,380 61 19.2| C182 6| C0f.......
468, 386 72 80| A10.3 15[ A5 73
392,815 o1 121 CiL1{ 8| C 6 48
...... 122,036 45| 192]| C198 4 C 8f......
‘ 125,012 24| 100| A123 3 A 8 46
New Haven, 167,007 36 1.2 C 9.5 .5 Cc 17 60
304,657 107 141 Ad9.7 1B{ A 15|.......
5,751,867 | 1,041 9.4 C o4 18 | . . C167 73
424,885 6 16| C 89 6 C12 7
121,260 8! 120].......... 4. 7
,lm,m 40 9.2| A 98 8| A3 101
97,066 %] 122 71. 81
137,463 27] 102 . .- 6 101
1,806,212 | 361 10.1 i35 52 8 63
602,452] 142| 123| C120 3| C 2% 110
264, 850 54 10.6| C12.4 2 €5 20
239,645 36 7.8| C 9.6 10| C 8 81
175,636 49| M5] Cc127 9| C 9 110
305,220 65| 1.1| C11.0 7] C 8 54
786, 164 203 13.5| C10.7 17| C 18]........
......... 237,781 30 66| C 7.1 3| €1 30
121,505 27| 1.6 A103 3 I 46
520,546 15 15| c131| - 6| €13 35
327,221 60| 96| A 84 5| A5 2
104, 442 18 90| C125 2| C 2 m
135,877 15 58| Ci13.1 1| C 4 15
177,265 32 9.4 C 99 3f C 6 %
253,606 63| 129| A25 7| A 6 n
122,760 3| 14.0| A1B2 6 A 8 o
o | T S
" Del..... | n348| 2| 106| C.1| 4l
Woreoston Mass. - 1 osge2| 8| 15| Ci121 12{7°C8 i%

'y

Yonkers, N. Y.........cc..iiiloisl 103,324 9| 45| A121 2| A4 ']

1 0 ulation. . ’ ’
!éﬂwp:% eortespongl“?g week of the years 1913 to 1017, iriclusive. “C’’ indicates data
mond‘ng the 1 . . N P
q%mly&%w annual rate based on deaths under 1 year for the week and
estimated births for 1020. Cities left blank are not in the registration area for births. - .
4 Dats based on statistics of 1915, 1016, and 1917.



PREVALENCE OF DISEASE.

No health department, State or local, can effectively prevent or ccnirol disease without
knowledge of when, where, and under what conditions cases are cccurring.

UNITED STATES.

CURRENT STATE SUMMARIES,

Telegraphic Reports for Week Ended July 23, 1921.

‘These reports are preliminary and the figures are sumecttochsnge when later returns are received by
the State health officers. .

(Exclusive of Denver.)

00 0900 00 on 3

-
[

BrornBaBRo

Influenza.......coaeeennnnn cccecocacocsns seeeee 1

=i 33O R TS U - JPA . SUR

ecccscccccncscs

‘Whooping cough..........
(1768)



" Rock Island County—Rural Township. ...
' Fangamon Cournty—Woodside Township..

INDIANA.

Measles.................. cosccescosscccrccscees
1 Week ended Friday.

1769 July 29, 1921.

L I N T TR T )

1
3
28
1
9

Whooping cough....

MAINE.

Cercbrospinal meningitis. . ............o..o..o.
Chicken pox.
Diphtheria.......... 1

MARYLAND. !
Cerebrospinal meningitis. ......... cesecees ceee

Chicken POX....ccuiieeeeemienennneeeneeennnnns
Diphtheria. ......oooeieiiaa,

Dysentery.......
Influenza....

Ophthalmia neonatorum. ..
Paratyphoid fever..........
Pneumonia (all forms)....

MASSACHUSETTS.

Ophthalmhneonatamm......................
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MASSACHYSETTS—Ccontinued. Cases.

Tuberculosis (all forms).........
’l‘yphnid fever......ccouee. aeacaan

170

Bouaom

NEW- JERSEY. Cases.

| Chicken poX....... ase 30
»

3

: Measles......... 5
Pneumonis..... 25
Poliomyelitis. 1
Scariet fever.. 4
1

14

142

B oot e I8

NEW YORK.

“ERQICOtE..eeeeeeeeeeeeeeeenanacaeeaas e

R N O

amn*nu

Bl



MUIMPS. cceeieernnenneancacccccccncccee rereecan 1
Scarlet fever.
Smallpox

Typheid m...-............-............-...
‘Whooping eongh.

Cerebrospinal meningitis—Beckley............

vesenerccecanan teecccccccance

- DISTRICY OF COLUMBIL.

KENTUCKY.

Cerebrospinal meningitis:
Lawrence County. ................. e .

00N S

‘'WISCONSIN.

Milwaukee:

2

20

30

1

Measles......coooiiiiiann. 16
Ophthalmia neonatorum . 1
Paliomyelitis............. 11
Bcarlet fever... 28
Smallpox.... 23
Tuberculosis........ 13
Typhoid fever....... 4
‘Wheoping cough. . ..... ceveecesanne eveeane 143

XENTUCKY—continued. Cases

Jefferson County. .....cccovviiennniannnnnns 9

Scattering......ccceeiiieiiinniicniacennann 8
Typhoid fever:

14

9

6

6

SUMMARY OF CASES REPORTED MONTHLY BY STATES.
The folloving summary of moathly Btate reports is pu)m.smd weekly and covers only those States from

which reports are received during the current week:

R 5 " 5
- : = 3
= 4 . 2 : 8
State. g2l g | 4 i3 | & 2* 21 £ 3
o8 = 1 = 53 =
= o - K-
tR| 219 | 2| &5 |28 8|8
o] A = = = ~ [ % ] 3
District o( Colu.mbia
une).e.......... 27 |eeeeen. o 10
Idaho (Jume).. 25 35 5
Illinois (June). 688 403 133
Maine (June).. 90 9 12
Maryland (Jan 113 8 78
Michigan ( 538 343 72
Minnesota ?nne) 262 532 41
Oklahoms (June). .. 29 97 87
Rhode Island (Jun 64 l........ 2
Vermont£ priD....Jeeeooo.. 84 22 10
Vermont (June).....|........ 01 8 6
‘Wisconsin (June)... 5 33 4 20
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- RECIPROCAL ‘NOTIFICATION:
Minnesota—June, 1921.
Cases of communicable diseases referred durtn Z June, 1921, to other State health depart-

ments by the Department of He of the State of anmta.
Diseaso and locality of notifi- | peferreq to health suthority of— Why referred.
Diphtheria: .
Duluth, St. Louis County.| Chicago, Cook County, Ill...........| Cultures examined in Duluth
, positive. Patient had
diphth before leaving Chi-
. cago.
Typhoid fever:
Austin, Mower County....| St. Ansgar, Mitchell County, Towa. . Widal reaction present in blood
- o mfrom ﬁmg’atient. Patient
08 3
Minnea; Hennepin | Gilmanton, Buffalo County, Wis.... data give date ot
County. . t symptoms in Gilmanton

May 13, 1921. Widal rewtl
preun: in blood spedmen from

Duluth, St. Louis County.| Steamer K. C. Morse, Lake Superior. 1 ood s enminedinDn-
h, y 3 peri pecimen

luth laboratory
. action present.
Tuberculosis. ....ccceeeeecenes Estherville, Emmet County, Iowa... Speclmenol tumaentintomn-
. [ board of health
(onnd positive. .
Thomas Hospital, Minne- WebbClty asper County, Mo...... One improved case, one quiescen
apolis, ennepin Mil ih on County, S. Dak..| one unimproved, left hosplt:i
County. Nebnn, ewis and Clar] C«mty, for their homes.
Mayo Clinic, Rochesm, Badger ‘Webstcr County, Towa...... Four advanced eases, five moder~-
0{ms Oelwein, Fayettec‘mhaﬁ Iowa..... ately advanced, one stage of
ushalfwwn County, ease not given, le(t Mayo Clinic
Towa. for their homes.
New nampton,Chichsawanty,
Richmnn%Wa eC«mty, .....
Btmzvﬂle Ransom Oouniy, N.
Stillw Count; ,Okla
e“ihdne tg,
Soo, Ontarlo, ................ -
PLAGUE:.!
HUMAN CASES OF PLAGUE REPORTED.
Place. Period covered. | Cases. | Deaths. Remarks.
California:
San Benito County........ Feb. T.c.ceniieii]onns 1
Junel.......oool 1 |eeaeannaol
A summary of the reports received of the occurrence of and the finding of plagne-infected rod
intho United States during 1920 was published in Public Health Reports, Jang7,&21 p. 15. ants
PLAGUE-INFECTED RODENTS.
Rodents
Place. Period covered. pmhgue
infected
California: 1921.
San Benito County..... coscecsssancccce..| MBYy 22toJuned.......cceeeeceecaneanan... 18
Pensacola....... Jan.1to Apr.13........ ceeeeennenann 5
Apr.19toJuly 23...... ceceercnsecene ceecees 0
Louisiana: ) .
New Orleans......ccceceeeveiocecncees...| Jo0.1t0 15” 38
May 27 to July 23. [}]
'exas: .
Galveston....coceuueecececrccacaan coeeeen Jan.1to May 28....... 1
May 29 to Ji yZi........................... 0

1 Ground squirrels, Citellus beecheyi.
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CITY REPORTS FOR WEEK ENDED: JULY 9, 1921

CEREBROSPEVAL MENINGITIS.

Thecolamn headed ‘““Median for previous years’” gives the median number of casesreported during the
cerrespending weeks of the years 19#5-to 1920, inclusive: Ininstancesin which data for the full six years
svvincomplete, the median is that for the number of yearsfor which information is available.

. Week endad July ' Week ended Jul
&edhn 9, 192%. i nf - 9, 1921, v
city. sl g City.. o
| FeBIS: [ Cages. | Deatlis. % years. | egses. | Deaths.
ey [~ St. Louis........... 1 b ISU
’ Manchester........ (| J) PO 1
...... New: York: -
s Buffalo............ 0 ) 3 IR,
_Chicage. -..........t 1 m‘l;{ewYork ......... 6 6 2
ik it Clevelant.......... 2!
1 I Rhode Island>
Providence........
- ecowee-o. [| Tennessee: g
Memphis........... [} 1
...... Virginia: 1
e o lt’ortsmwﬁ.:- ....... PR 1
: s : i
1|k Hunth A T [ P 2
Wiszonsinz - - . :
 PUSIRIRR | Eau Claire i @ [ 1
: DIPETHERIA.

See p. ¥778; also Teiegrsphic'weekly reports from‘Statas, p. 1768, and Monthly
summaries by States, p. 1771.

INFLUENZA.
City. Cases.. | Deathrs. City. Cases. | Desths.
cgnml"osjg emssoKuﬂ:. Gty o L
Angalm....-“....... . 2n908 CItY oo eeeaemeen
Distvr}ctof ‘olumbis: Newjmn '
g &0 Now Yool RpTCT i
Chicago. ....... 1} <.. |I: Ohio: :
Lou ' . i 2l p Cin(l:'lnnati ..... [ I 1
Orleans.. - || Pennsylvania:
New - Phs;lade!phin... 1

vomwescacee

w e a ome

s ceecaccne

BoAumODt. «.veveeenen....
W

8CO..cccoccccvccccrcaccn

16 Jeeeneen..

MEASLES.

See p. 1778; also Telegraphic weekly reports from States, p. 1768, and Monthly
summaries by: States, p. Y77k,
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CITY REPORTS FOR WEEK ENDED JULY 9, 1921—Continued.

PELLAGRA.
City. Cases. | Deaths. City. Cases. | Deaths.
South Carolina:
1 Charleston......ceeennneec]inannnnae. R |
1 || Tennessee:
MemphiS....cceueeeen.... 2 1
1 || Texas:
BOO.. eeeeneancncnncaaa]ocncnnannas 1
2 || Virginia:
ville....cciecrcccnnnn 2 1
1 NorfolK....coeenicnnniacc]eceanaanns 1
PNEUMONIA (ALL FORMS).
Alabama: : l(assachdsetw—(}ontinued.
Blrmingham............. .......... 1
Mob 1
L1
2
1
1
5
5
1
1
2
4
do:
Colorado Springs....eceeefeceacenans 1
Denver.....cccceeeceeceeecdecenanaaas 2
Connecticut:
Bridgeport....occceeeen.s 2 1
Delaware:
Wilmington......c.ceoeeiifoaaaa... . 1
District of Columbia:
Wi 3
2
1

»——».—3

klahoma: : .
Oklahoma City...cccccees eevcccccee

5
1
1

8-

eeccccnce

B0 M RO i

ecccocese

2
1

- R0
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CITY REPORTS FOR WEEK ENDED JULY 9, 1921—Continued.

PNEUMONIA (ALL FORMS)—Continued.

City. Cases. | Deaths. City.

Cases. | Deaths.

[ CY T

esecececss

POLIOMYELITIS (INFANTILE PARALYSIS).

The column headed ¢ Median for previous years” gives the medfan number of cases reported during the
carresponding weeks of the years 1915 to 1920, fnclusive. In instances in which data for the full six years
areincomplete, the median is that for the number of years for which information is available.

%{edian .Weat' 'thl% July IM edian Week’ 'eilgdﬁd July
or or pre-
ciy. iy oty. orpre
years- | Cases. | Deaths. YOAIS- | Cases. | Deaths.
) ) PPN
0 3
0 4]......
0 ) Y PO .
9 East rtnge....... 0 ) 3 PR
New York:
iNew York. 4 4 2
0:
Cleveland... 1 3 PO
Springfiel 0 ) ) PO,
Pennsylvania
New Castl 0 | ) SR
‘Wisconsin:
Kenosha. .......... 0 1 1
Marinette. ......... 0 b3 T,
RABIES IN ANIMALS.
City. Cases. City. Cases.
Minnesota: . North Carolina:
- ; 1 Winston-Salem.....ccoeeeveennnnnn. 1
2
RABIES IN MAN.
City. Cases. | Deaths.
California:
Los Apgeles.......ccceiiiniecnnnnnnns PP PP 1
ROCKEY MOUNTAIN SPOTTED OR TICK FEVER.
Montana
Billing. - - ceecectieiiaaiiee e teii ettt ermtreteeeanaaeaeecnsassanaoccasasan 1]....... vee

SCARLET FEVER.

See P- 1778; also Telegraphic weekly reports from States, p. 1768, and Monthly

summaries by States, p. 1771.
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CITY REPORTS FOR WEEK ENDED JULY 9, 1921—Continiued.
SMALLPOX.
Thezolumn headed ‘“ Median for previous years’’ gives the median number of casesreported during the

cor: esponding weeks of the years 1915 to 1920, inclusive. Ininstancesin which data for the fullsix years
areincomplete, the median is that for tho number of years for which information isavailable.

Median Wee%:mdoc.l July Median Week"frllgzold July

City. for pre- City. forpro-
years- | Cases. | Deaths. years. | Cages. | Deaths.
Ol 3 il SePmeTo 3t

at F 0

)

0

WOOH ONHOMM M O HING OWm COWO © N O h HHOO 8

5 ecaceee eee
1 2 ]eeeee .
2
2 2
1 4
5
1 4
2
2 1
1 1
12 1
1 1
1
1 2
2 2
1
5 1
3
1 4 1leeeeae con
2
TETANUS.
City. Cases. | Deaths. City. Cases. | Deaths.,
California:
San Francisco............ 2] iiannns 1
Connecticut: ’ -
Norwalk....... cececncceen 2 2 1
Illinois: 1
hicAg0....ceeeiennnnenn. ‘Tennessee:
Cicero..... coccececcennans ) B PO, Kuooxville....cceeeeeeeae.. 1 1
[ndiana: Texas:
KOKOMO....cceeeeeneencec)ennnnenes 1 Dallas....ccccecececcccess] 1 1
TUBERCULOSIS.

See p. 1778; also Telegraphic weekly reports from States, p. 1768.
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CITY REPORTS FOR WEEK ENDED JULY 9, 1921—Continued.

TYPHOID FEVER.
Thecolumn headed *“Median for previous years™ gives the median numter of casesreported during the
correspondirig weeks of the years 1915 ta 1920, inclusive. Iminstancesis which data for the fullsixyears
areincomplete, the median is that for the number of years for which information is avnilnble

b ¢ Week ended July Median| Week ended July
9, 1921 9, 1921.
city. forprey City. |forpre-
years. | Cases. | Deaths. years. | Cases. |- Deaths.
28 5 1 Athngcny....... 0 2
) 3 2 Yeeoan caee 0 b3
[\] I eceaeeeeee I Kearmy............ (1] 1
: (] 1
[} 3
2 1
(4] P 3 [/ 1
(13 1 (] 1
'§ 1 15 28 3
a 3 [ T 1
4 1 (] SR
2 1 3
1
2 3 5
1 1
ok.......
1 3
3 8
2 [ 3 NPT
b | ) 3 (S
2 1

ceqavenccae

BhmIsland........|......

.
+

1
: 3 ST

eeccqccecen

eecacsccae

lehugh .........
Reading._.........
Sharen.

QNOSCO 9o= an

O OO S N W DR

Thooo... 1
1] 5 2
5
of  3|eee||  Commbiaiiiid 3| Pl !
[}
......... 4
[} g 1
3
6 11
0 [
0 2
2 7 1
1 0 1
] 4 1
1 Waco 0 1
0 Utah:
2 suuamcny..... ¢ S 3 SO
0 er%
1T ;t':chMtg 8 :1,'
...... ol 6 . 0 !
(] 2 4] 2
- ¢ 1 -1 b3
! 2 1]
1 2
[} 1 0
o 1 3
1
3 ] [}
. ]
0 i J VTR
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CITY REPORTS FOR WEEK ENDED JULY 9, 1921—Cantinued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS.

Diphtheria.| Measles, | Scarlet | Tuber

o. e e T T Ta |
masmaEIHIEIEIEIEIREE

Arkansas:
Fort Smith.............
Little Rock

2R R2R

B8

sze38mR

1

o bt

£3

pls =5
BoERUBEONEE 285 SSRIRREPRIBRRRE 283

v
.
.
.
.
.
.
.

5,

ERIBEE

143, 28
7
g: 0
-
282|........
'153; i
25, 5
00| 7
110,168 2
a,5m| 128
616 60
’ﬁ,’m 4
83,252 38
10,783 1
21,398 6
682 5
g&m 8
28,725 10
11,424 5
12, 491 1
2,701,705 | 507
am
gl o
37,215 13
10,768 5
23,834 7
15,713 10
06 3
050 2|
563 1
830 10
121 3
177 8
183 15

17 dleieed 1leceed  3eeeeee
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CITY REPORTS FOR WEEK ENDED JULY 9, 1921—Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued.

Diphtheria.| Measles, | 5eatlet | Tuber-

P fever. culosis.

it ary 1y 1030 | Trom
ity. ary m -
v subject to| il - A P

correction. | causes.

Cases.
Dea!
Cases.
caths.
Cases,
Deaths.
Cases.
Deat|

-
N3
0
.
.
.
.
n
.
.
.
.
.
0
.
.
.
.
.
0
.
.
.
.
.
0
.
.
H
H
.
0
.
.
.
.
.
)
.
.
.
.
.
-

nenaBBmaiiei

4
3
2
6
1
5
9

=

oxBN8aw

53202°—21——4



July 29, 1921. 1780

g CITY REPORTS FOR WEEK ENDED JULY 9, 1921—Continued..
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Coutinued.

o Scarlet Tuber-
Populs- | Total Diphtheria.| Mearles. fever. culosis.
tlon]]a'.ggi deaths
City. ary from
subjeet to all .
correction 3

Massaehmetts—Continued
Dan

e
=
a8
s

HEER

5 Y
FNERSLGREERENR

ERsaErs:

-
[ 1
= Sabmn:
e

B
SEBEERE2REAN

ma28e

3
SE

panexcs
BERY

Eengngs
ee
300

BF
§BEEBE sRENES

=5

Fagy

36
1690 16 3 2 [ee.nd] 4 2] 1

...... ceccsvocacecaes) 15,100 [ % NPT SUDR ST AP ) 3 PP PN P,
Great Falls.................. 24,121 Shodec e, R L S Ay
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CITY REPORTS FOR WEEK ENDED JULY 9, 1921—Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued.

Diphtheria.| Measles. | Scarlet | Tuber-

Popula- | Total fever. culosis.
tion Janu- | deaths .

City. ary 1, 1920, | from R .
subject to | all .| & .| & .| 2 s | 3
correction. | causes.| & E g 1% | AR

§la|8|a|8|a|8]|r
54,934 ) & 3 RN SN SUPUN AN SN AP, 1f.....
191, 601 39 L 3 P k1) PO 10 ... . ool 1
12,016
16, 104
13,029

11,210
384

New Brunswick.............
Newark

West New Yor]
West Orange.
New Mexico:

-
-

L 109,228
1Pulmonary tuberculosis only.
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CITY REPORTS FOR WEEK ENDED JULY 9, 1921—Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued.

{ Scarlet Tuber-
: Total Diphtheria.| Measles. fever. culosis.

Popula-

cit o : “onlhl% deaths
. . ary from . o
Y. vi, o é .

su all . - SR
correction. | causes. g ] g % g 5 g §
(4] RO | R O|R|O|[RA

North Carolina:
Charloite.

40klahoma: .

Oklahoma City.............. 91, 258 3 5 b3 RN RN RN PO 3 3

~Penxsjfrlvania:
e

1

(SO TUPYeTNes - ]

..... esccselecaccdleccsss



1783
CITY REPORTS FOR WEEK ENDED JULY 9, 1921—Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued.

July 29, 1921,

T

. . Scarlet Tuber-
Popula- | Total Diphtheria.| Measles. fover, culosis.

-1 tion Jonu- deaths
City. ary 1, 1920,| from R . . .
subject to | all v | B s | & s | 2 w | 2
correction. | causes.| < % Q ] & EH g |3
2|1 8| 518|323 |8)|a8!8
[5] =] [ 5} Q o =] o | A

Pennsylvania—Continued.
Shenandeah,

tah:
Salt Lake City..............
Vorlgonll gto
urlington.
Rutland...
Virginia:
Alexandria.
ang!iiltl’e...
nchburg.
N%rfolk....
Potersburg. .. .-
Portsmouth.. .
Richmond... .o
Roanoke........cccceeeen....
‘Washington:
Everett....c.coeevienecnnnns

West Virginia:
Chatleston ..................
Huntin;
Martins| urg..
Moundsvxlle. .

Wy

Cheyenne.............. .....

118,110

2,779
14,954




- FOREIGN AND INSULAR.

PLAGUE ON VESSEL.
Steamship “Ralph Moller”—At Chefoo, China.'

On June 8, 1921, the steamship Ralphk Moller, from Vladivostok,
Siberia, arrived at Chefoo, China, with a history of three fatal cases
of plague occurring on board en route. Later information showed
that a case of plague which terminated fatally was removed from
the vessel at Vladivostok.

JAMAICA. . -
Infectious Disease (Alastrim or Kafir Pox).

. During the week ended June 25, 1921, 109 new cases of alastrim

or Kaffir pox were reported in the island of Jamaica. During the

week ended July 2; 1921, 131 new cases of alastrim were reported.
Typhoid Fever—Kingston and Vicinity.

~ During the week ended July 2, 1921, 13 cases of typhoid fever
were notified in Kingston, Jamalca, and 22 cases in the surrounding
country. The reported prevalence of the disease from January 1
to May 31, 1921, was, for Kingston, 187 cases, and from January 1
to June 30, 1921, for St. Andrew, adjoining Kingston, 49 cases. -
JAPAN.
Quarantine Against Smallpox Suspended—Nagasaki.
Quarantine against epidemic smallpox in Nagasaki, Japan, was

reported suspended June 18, 1921.
Smallpox was declared epidemic at Nagasaki April 28, 1921.

MADAGASCAR.
_ Plague—Tananarive.
Plague was reported present, July 11, 1921, at T'ananarive, Mada-
gascar.
C MEXICO.
Plague—Plague-Infected Rats—Tampico.

During the period July 11 to 17, 1921, four cases of plague with
two deaths were reported at Tampico. During the same period 19
plague-infeeted rats were found out of 2,273 rats taken.

1Public Health Reports Iuly l 1921, P 1534, and July 15, 1921, p 16.’»5
T (1784)
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PERU.
Pluue_—-Yellow Fever—Jnnev 1-15, 1921.

During the period June 1 to 15, 1921, there were reported in Peru
10 cases of plague, with 9 deaths, occurring in the departments of
Libertad, Lima, and Piura, and 14 cases of yellow fever, with 9 deaths,
occurring in the departments of Lambayeque and Libertad.

" RUSSIA. -
Typhus Fever—April-May, 1921.

Typhus fever has been reported in Russia as follows: Province of
Esthonia, during the month of May, 1921, 41 cases (population,
estimated, 1,000,000); Province of Latvia, month of April, 1921, 209
cases (population, estimated, 1,600,000).

CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW FEVER.
Reports Received During Week Ended July 29; 1921.'

CHOLERA.

Place. Date. | Cases. | Deaths. s Remarks.
Caleutts.......cocevnnnnnns May 22-28....... o o7 .
RANGOON....cccuecneannnnnn May 28-June4. ... 1 1/ .

. e May 29-June 12, 1921: Cases, 251;
deaths, 202.
8 )
. PLAGUE.
Ecuador: )
G:myaquil ................. June1-15......... ) B SO, Jan. 1T 2, 1921 y
............................................................... an. 1-June : Cases
itics— ) deaths, 77. » 16
- R i .
.. Jure18... ) N PO,
1 1
caee & 2 1
..| May 20-Junep4.... 11 9
SAIgON. . ..cccevivenencnnnnn May 23-June 12. .. 4 1
Madagascar: .
TanANOTIVe . oeereeeeennnns 1010 § DORRON AU AP Present.
Mexico:
Tampico....ccceeeccnnnennn Junel1-17........ 4 2 | Infected rodents found, 19.
Peﬂll)t ...................................... PP SO J u&lethsl-;S, 1921: Cases, 10;
eputmen — {21 3
1 £al J 1-15 1 ’
AVeITY...cocunn. uncl-15.........] 1 feeeenn...
P 0n il
Lima—
Lima...ccceceaennd]onnns do...eecnen...
Piura—
Piura....ceeeeeol ool do...ccauve... ) B PR
Senegal Talara. . ..ceeeennosfennns do..........et
Dakar........cccuuvenennnn. May 1-31..........

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

Reports Received During Week Ended July 29, 1921—Continued.

PLAGUE—Continued.
Place. Date. Cases. | Deaths. Remarks.
8]
Bangkok....... ceseccnenane May 8-14...... ceee 2 2
Syria:
o B 1) SR vee..| May 31-June 10. . .| ) U PO
n vessel:
S. 8. Ralph Moller.........| June8 ............ 4 1{ At Chefoo, China, from Vladx-
vostok, Siberia. Three fa
cases en route. One case mth
fatal at
‘Vladivostok.
' SMALLPOX.
razil: -
Riode Janeiro.......c..... May 22-28......... ) 3
Canada:
New Brunswick—
Westmoreland County.} June 26-July 2....
JJuly3-9...........
June 26-July 2. ...
June6-19......... 82 45
May 22-Juned....|........ 2
May29-Junell...l...c..cc]eenennnnnn Present.
May 23-Junes5. ...
May 22-Junell. .. Present.
May 22-June 4. Do.
Do.

Turkey! cececnnaens
Constantinople........ coeen

Juné 16-22........
May 31-June 20...
June 12-18

May 22-28, 1921: Casocs, 4.

-

M’%. 7-13,1921: Cases, $3; deaths,

Ineluding municipalities in ] ed-
eral district.
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER—Contthued. .

Reports Received During Week Eaded July 29, 1921—Continued.
TYPHUS FEVER.

Place. Date. Cases. | Deaths. Remarks.

In district.

May 27-June 4, 1921: t case.
*| Mar. 7-13, 1921: Cases, 72; deaths

8

»

ussia:
Province—
Esthonia......ccivcceecfereaccacancanccacecc]ececanofencaaceans May 1-31, 1921: Cases, 41.
Syt DI S ) PP Apr. 1-30, 1921: Cases, 20J.
ia:
e Beirut. .c.ccoienicieiennnnn May 31-June 10... 1]..... enae
Turkey
Constantinople............. June 12-18......... [ 3} PO
YELLOW FEVER.
Pel
4 3
b 2 R S
) B P
| ) PO Farm.
1 1
3 4
1

CHOLERA.
Place. Date. Cases. | Deaths. Remarks.

.................................. ....| Mar. G-Apr. 9, 1921: Deaths
11,158. e *

May1-7........... 1 1

May 8-21 eee 159 138

May 15-June4.... 2 1

Apr.24-May 21.... 14 13

Jaln: 1-31, 1921: Cases, 80; deaths,
5 3

In January, 1920: No cases.
Jaln:aty, 1929: Cases, 27; deaths,
January, 1320: Cases, 13; deaths,
| January, 192): No cases.

1 From medical officers of the Public Health Service, American consuls, and other sources. For reports
received from Jan. 1 to July 1, 1921, see Public Health Reports for July 1, 1921. The tables of epidomic
diseasesare terminated semmmualfy and new tables begun.
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CHOLERA PLAGUE, SMALLPOX, TYPHUS FEVER, AND YBLLOW
FEVER-—Continued.-
Reports Received from July 2 to 22, 1921—Continued.
CHOLERA—Continued.
Place. Date. Cases. | Deaths. Remarks,
thlrpme I slands; ............. May 22-23......... ) N5 PO
Province—
| Pampanga. ............ Junes-1l.......... 1
Sia%angkok ................... Apr.24-May 7..... 4
PLAGUE.
b < May 15-21......... 1 1
.................. une28............ 1 1
Brltmh East Africa:
Ken Colony-—-

vsunlli:angkok

Straits Settlements:
8ingapore.......... ceeces -
vessel:
8. 8. Kishenev....co.......!

7

. 2
May 20-June1s. .. 5

9

May 24-June 16. ..
June 2-14.

May 8-June4.....
May 22-June 4....
Apr. 24-May 28. ..

N = RO =oW

l_’nsent.

Jan. 1-June 16, 1821: Cases, 162,
deaths, 76. s

One case pneumonic.
One case septicemic.

mdia t1-21 " 1921:  Cases, 1,206;

hs, 959.

Jan 1-31, 1921: Cases, 57; deaths,
May 8-15,1921: 1 plague mt

Lastcase June 18, 1921. Total
from Jan. 1to June 1 1921, 145,
mr 1—31 1621: Cases, 6; deaths,
pr 1-39, 1921: Casa. 43,

hs, 20.

At Mollendo.

At Callao.

At Chizlayo.

In 5loalities.

At Lima cl{,y Z)cases, 13 deaths,
At Payta, Piura, and Sullana.

.1 At Huarmey.

At Mollendo.

At Chiclayo

In 51o2alities.

In Lin:a aity, 3 cases, 1 desﬂ:.
At Payta, Sullana, and Telara.

At Chefoo, China. Plague death
en roate. Vessel sent to qw-
satine, Kentucky
whmtou.ye-mnond

deaths was reported. (Public

Health Reports, July 1, 1921,

p. 1534.)
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW

ER—Continued,
Reports Received from July 2 to 22, 1921—Continued:
PLAGUE—Continued. ~
. Piace. Date. Cases. { Deaths. Remarks.
on 8. S.léreland ......................... N P At Genoa, Italy, June 12, 1621,

rom La Plata Argentina.
'l‘wo fatal cases p’lague in crew

en route.
On the s. s. Nicholas.
Mild epidemic.
" Origin India.
May 26-Junc1is. .. [ 3 O )
May 28-June 11. .. |3 PO
May 28-Junel8...\........ 5
June 19-25.
June 5-11..
June 5-18...... .
June 26-July 2. ...
June12-18......... : i PP e
June5-11.......... ) 1 PO At two localities in vieinity, 2
cases.
June 5-25..........
June12-18.........

X June%—hﬂyz....
June12-25........

Present. Also at interipr nitrate
plants. .

Present.
Do.
Do.

Do.
Mission hospital.

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

Reports - Received from July 2 to 22, 1921—Continued.
SMALLPOX—Continted.

: Apr 24-May 13, 1921: Cases, 8.
Additional, Apr. 17-lsy 7,
1m~0ases 57; deaths, 7.

May 29-June 4. ... I
 June6-12..........]........ ) 1

June19-25......... 24 2 Mar. 20-Apr. 9, 1921
............................... r. Apr. 9, :  Deaths,
1,944,
May 1-7.. 32
May §-21. -5
May 29-June 4 15 14
.| May 8-June 4. 29
Apr. 24-May28. . 19

Ja::s. 1-31,1921: Cases, 102;deaths,

January, 1920: Cases, 16; deaths,
Ianmry, 1920: Cases, 139; deaths,

Janmry 1920: Cases, &; deat!
Ja:lamry’ Casm: m,dems,

...................................... Province: June 6-20, 1921 Cases,

Mpr 1-May 31..... 11 f..........
ay 23-Junes. ... 1 1
l!ay 18-June 14... 6 1

1 1 .
Apg. 29-May 19.... 26 2
Apr. 20-May 12.... 3 1
e eereeenneeeennes Apr.1-930....... 3 1
Mexico: .
Chihuahua.......... eeesene May 23-June 27.. |........ 3
Mexico City...... .| May 15-Junel1l... 161 |.........]
P Vera Cruz..... June 13-19........}... .... 1 Jan. 1-June 10, 1921: 192,
anama...... : ..| Jan. 1-June Cm,
of which 32 were in nonresi-
Colo dents.
ama
Poland.. Mar. 1-Apr. 30, 1921: Cases, 1,117;
deaths, 142,
10..ceennneeen ’
0..ceoccreeces]  10f....... ...| In Teschen.
..... 10..cccceeeene- 5
0. 31
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-CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
: FEVER—Cont

inued.

July 29, 1921,

Reports Received from July 2 to 22, !921—Conﬁnued.

SMALLPOX—Continued.
Place. Date. Cases. | Deaths. Remarks.
Poland—Continued.
Weeoceeeonnnnnannnen Mar, 1-Apr. 30.... 33 4
WarsawCity........oo]eeeed do............. w 1
Portugal:
ASDODN .. ..oeeeneennnnnnnnn May 15-Junc4....[........ 2
Portuguese East Africa:
Lourenco Marques.......... May8-2l......... [ 3} PO,
Rumania:
Apr. 1-30. 40 9
Mar. 1-31. 2t
Apr.1-30......... [ ) PPN
Ma) 12-Junels.. |........ 12
May 1-3L....... . A
May 9-15.........0........ 1
May 22-28........ R 3 TR
May 28-June 11... 101..........
Present.
Outbreaks.
Do.
Do.
Do.

Dublin..........

May1-8l.........
May 22-June 20.. .

May 30-June5....
May 22-Junell...

May 21-June 16.. .
Mar. ;?—Apr. 15...

May 20-June4....

5 8
) 39
32 29
1
3
1
16 6
5 17
] 1
3 N

Apr. 24-May 7, 1921: Cases, 6.

Of these 15 among Russian refu-
gees. .

Jan. 30-Feb. 5, 1921: Cases, 39;
deaths, 8.
Including municipélities in Fed-

eral district.
Mar. 1-Apr. 30, 1921 Cases,

11,489; deaths, 1,1

In Teschen.
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CHOLERA, PLAGUE, SMALLPOX TYPHUS FEVER, AND YELLOW

ER—Continued.

Reports Received from July 2 to 22, 1921—Continued.

TYPHUS FEVER—Continued.

Place. Date. Cases. | Deaths.

East London............ | May 22-28.........feeeeoe.

Apr. 2+-May 28, 1921: Outbtuls.
At native cantonment
cinity.

Apr. 24-May 28,1921: Outbreaks,

Y

et e O e RO ©

-
o ST DD b O

| state of Vera Cruz.
.| Mar. 1-31, 1921: Cases, 66; deaths,

25. Apr 1-30,1921: Cases, 106;
deaths, 32. In 13 localities,

At qumnune station. From
Chiclayo.

Country.




