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PLAGUE-INFECTED RATS WITHOUT VISIBLE LESIONS.
The Discovery of Bubonic Plague Only In Rats Without Lesions or With Obscure

or Apparently Trivial Lesions, After Subsidence of Two Recent Epizootics.
By C. L. WILIAMS, Surgem, and T. W. KzmsxF.Rz, Bacteriologist, United States Public Health Servic

SUGGESTIVE OBSERVATIONS.

One of the writers of this paper has already emphasized the impor-
tance of the occurrence of plague in rats without the appearance of
the distinctive lesions of the disease and, in fact, often without any
apparent lesions or signs whatsoever. That such cases occasionally
were found was mentioned by McCoy (1) and they were later shown
by Williams (2) to be of more frequent occurrence than was generally
believed. Quite recently there developed in Galveston, Tex., a
noteworthy condition which has again brought attention to this
subject. Briefly, the condition is this: At intervals over a period
of 17 months nine plague-infected rats were found none of which
showed physical signs of plague. (B. pesti8 was found in smears in the
case of one of these rats.) During the entire 17 months there was
not.discovered one plague-infected rat which showed visible evidence
of infection.
An experienced plague worker will appreciate at once what this

means; namely, that without testing, by guinea-pig inoculation,
every rat brought into the laboratory, there is the possibility of the
belief continuing for months that the infection has disappeared,
whereas, in reality, it may be brought into the laboratory in an
unrecognized form..

DEVELOPMENT OF PRESENT TECHNIQUE.

For several years the Public Health Service has been bending its
effort to perfect the technique of the plague laboratory. The Indian
Plague Commission (3), in 1907, definitely established the examina-
tion of gross lesions as the most practicable method of diagnosis, and
for several years thereafter reliance was placed in this procedure
(1) (2), supplemented by guinea-pig inoculations for confirmation.
Gradually, however, the belief grew that this alone was not sufficient
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for the purpose of an eradicative campaign where the accurate
delineation of the infected areas and the reliable determination of
absence of infection were matters of importance.

Various ways and means were suggested and tried out. Creel,'
on several occasions in 1915, ordered the laboratory to make com-
bination inoculations of rats from suspicious localities after they had
been reported negative on gross lesions. On three such occasions
the inoculated guinea p:Igs developed plague. This method, however,
was not put into general use, the records for the campaign of 1914-
1917 showing only 15 such inoculations.2 Creel also ordered the
examination of smears from all rats, and this procedure carried out
during the last 18 months of the campaign resulted in the discovery
of 17 plague-infected rats that had been passed as negative on inspec-
tion of gross lesions (4).3
Chapin (5), in 1909, made use of combination inoculations of all

rats from a certain suspected locality in Seattle, and Lloyd (6), in
1914, also in Seattle, reports making combination inoculations of all
rats in each day's catch (except the few individually inoculated).
Probably had these workers discovered infected rats by this method,
the procedure would have attracted the attention which it deserved.
Doubtless, other workers in this field have used similar methods.
The second outbreak of plague in New Orleans, October, 1919,

gave an opportunity for reopening the study of laboratory methods,
and the appearance of plague in 1920 in three other Gulf ports rendered
it still more important that laboratory technique be perfected.
After trying various procedures it finally became evident that mass
inoculation of all rats was the method offering the least chance of
missing infected rats. This procedure was instituted in New Orleans
and later extended to Beaumont and Galveston.
In New Orleans and Beaumont, on account of the large daily

catch, it was not possible to inoculate all rats; therefore, the following
technique was used: All rats were first examined macroscopically,
during which examination they were separated into four groups-
positive, suspicious, doubtful, and negative. Those in the suspicious
group were individually inoculated on guinea pigs; the negative
group was passed on for examination, microscopically, of smears.
Smears from as many rats- as the force could accommodate (about
200) were examined microscopically, and any rat found suspicious
was put, according to degree of suspicion, with the ones separated as
"suspicious" or "doubtful" on inspection for gross lesiohs. The

I Surg. R. H. Creel, United States l1ublic Health Service, in charge of plague eradication in New Orleans,
La., 1914-1916.

2This statement is made from the records of the plague laboratory in New Orleans, La., and has not
heretofore been published.

3 Only 12 of these infected rats are reported in the publication referred to; the other 5 were discovered
subsequently.
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doubtful group, numbering as a rule, from 30 to 50 rats, was divided
into lots of 10, and each lot inoculated in combination on a separate
guinea pig.
The doubtful group always consisted only of those rats regarded

as possibly infected, but not sufficiently suspicious to warrant
individual inoculation. Even during the prevalence of a relatively
high infection rate less than one in 500 of the doubtful rats proved
infected.

In Galveston, where the catch (after the first few months) was much
smaller, the entire catch each day was separated into lots of 10,
and each lot was inoculated in combination.
The process of inoculation was to collect a bit of liver and spleen

from each rat, place these bits in a small mortar, grind to a paste,
add salt solution, mi into an emulsion, and inject 1 c. c. of the emul-
sion subcutaneously.
The figures given herein are taken from the New Orleans and Galves-

ton records. Combination inoculations did not produce any note-
worthy results in Beaumont.

In all probability infected rats showing obscure or no lesions
occur during the height of the epizootic as well as at the end-in fact,
this has been clearly demonstrated (1) (2)-but we do not pay
nearly so much attention to them at that time. The notable thing
about the situation is that on the subsidence of the epizootic in New
Orleans and Galveston, only cases with obscure or no physical signs
were found. This is not at all in agreement with experimental work;
for here we- find that when rats are inoculated with plague, among
those which can later be demonstrated to contain virulent plague
bacilli in their tissues, 90 per cent show signs of the disease and not
over 10 per cent are without signs.'

NEW ORLEANS RATS H OBSCURE PLAGUE LE8IONS.

In the first New Orleans epizootic (1914-1917), the search for rats
with poorly marked plague lesions had not fully developed; however,
we find that examination of smears was instituted and, in the last
18 months of the campaign, of 89 infected rats, 17, or 19.1 per cent,
were discovered through smear examination only. During the same
period, 19 of the 89 rats were diagnosed as resolving plague cases.
This is 21.3 per cent. This high proportion of resolving cases is in
support of the theory that comparatively few acute cases are trapped,
since, in experimental work-,4 the proportion of resolving cases that
can be demonstrated by inoculation to retain virulent plague bacilli
in their tissues is only about 1 per cent of all demonstrably infected

4 Results of experimental work here referred to have not yet been published.
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rats. Only 7 of these infected rats were discovered duing the lost
six moths of this campaign. Of these, 3 were discovered through
examination of smears and 2 were resolving cases. The last infected
rat was, strangely enough, a well-marked acute case.
For the second New Orleans campaign (1919-1922), better figures

ar available; but they can not be considered exact for the reason
that poorly marked cases were given much less attention in the first
year than subsequently. There were found in the laboratpry, during
the first year, a total of 584 plague-infected rats, of which 68 or 11.6
per cent showed light or no signs of plague. During-this time 89
resolving cases were discovered, or 15.3 per ot of the 584 cases.
During the next 10 months, until the ie of the last recorded infected
rat (August 10, 1921), there were 40 infected rats, of which 14, or 35
per cent, showed poorly marked lesions or were unmarked. Only
3 of the 40 were resolving cases. Only 5 of these 40 rats wer found
during the last six months of this period. One was'a well-marked
case, but the last 4 wer all rats with obscure or slight signs

GALVESTON RATS WrIT NO PLAGUE LESIONS.

Trapping operations were begun June 20, 1920. The following is
a summary of the plague-infected rats found by the usual method of
examination for macroscopic lesions and inoculation of guinea pigs
from all rats showing lesions suggestive of plague: June, 192,
8 plague-infected rats; July, 34; August, 10; September, 5; Octo-
ber, 4. None was then found until November 24, when 1 was found.
The premises from which this rat was obtained were fumigated and
trapping was intensively carried on. Five other infected rats were
found December 20, 1920. After this, over a period of 17 months,
during which time infected rats were found, none found showed
macroscopic lesions of plague. In all, up to December 20, 1920,
66 plague rats were found, of which 2, or 3 per cent showed no
visible signs of plague.
After February 8, 1921, in addition to the above method of exam-

ination, smears from all rats received at the laboratory were exam-
ined microscopically, and, in addition, all of the rats were included
in combined inoculation. At first, 10 to 20 rats were included in
each lot for mass inoculation, but later the number was limited to
10 or less. As far as it was practicable to axrange it, the rats
included in each lot were from the same locality. It might be added
that after July 19, 1921, the rats were examined on the same day
that they were delivered to the laboratory. Previous to this date
the rats were brought in late in the afternoon, put into the ice box,
and e ned the next morning. This is probably of importance,
as putrefaction continues to progress in the ice box, and the guinea
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pigs tend to die earlier when putrid material is used for the subcu-
taneous inoculation.
From February 8, 1921, to the end of May, 1922, more than 19,000

rats were examined in this. way, and more than 1,500 combined
inoculations were made. One plague rat was found by microscopic
examination of smears May 3, 1921. After that date 8 plague-
infected rats were found by use of combination inoculations of the
total catch. The dates on which these were found are as follows:
August 21, 1921; September 21; November 1; December 5; Decem-
ber 12; December 28; January 10, 1922; May 29. During this
period not one infected rat showing the gross lesions of plague was
discovered.

EVIDENCE OF LOW VIRULENCE.

Toward the end of the 1914 campaign, it was noted by Laughlin
(7), and during the present campaign by Williams (both in New
Orleans), that when infected rats became very few in number, the
test guinea pigs often showed obscure signs, so that three, four, or
more pigs would have to be inoculated in succession before sufficiently
well-marked signs were secured.

This observation is further borne out by observations in Galveston,
where it was noted that the plague organisms in the late cases were
apparently of low virulence, as shown by. the development of lesions
in successive guinea-pig inoculations. In but two inoculations of the
last eight infected rats were the lesions of plague well defined in the
firt guinea pig. In the other six cases the lesions were either absent
in guinea pigs dying early, or poorly defined, in those living longer.'
They did not appear in typical form until the third or fourth
consecutive inoculation. -

It is interesting here to present some of the concrete evidence of
the initial low virulence of the plague bacilli found in some cases.
In this respect the last four infected rats discovered in New Orleans
were evenly divided. In two instances the first guinea pig inoculated
exhibited well-marked evidence of acute plague infection; in the
other two instances several inoculations in succession were neces-
sary to establish a diagnosis. The protocols in these four instances
are presented below:
Plague rat 972.-Combination inoculation of 11 rats April 13, 1921, subcutaneously.

The first guinea pig died in 5 days with obvious acute plague. Two guinea pigs
were inoculated cutaneously from the first; both died, in 6 and 7 days, respectively,
of acute plague.
Plague rat 973.-Combination inoculation of 11 rats April 30, 1921, subcutaneously.

The first guinea pig died in two days of mixed infection, widespread, subcutaneous,
hemorrhagic necrosis being the most prominent Iesion. Smears from liver and spleen

5A routine laboratory rule is to reinoculate from all guinea pigs dying witiin two days, whether they
show signs of infection or not.
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,showed some suspiciu orgi The sond guinea pig inoculated cutaeow
from liver and spleen of the first died in six days. At autopsy a fewgrul on the
liver constituted the only gross sign raising suspicion of plague. Smear sinhwed
suspiCious organisms. The third guinea pig, inoculated cutaneously from the liver
and spleen of the second, died in six days with all the characteristic signs of plgue.
Two guinea pigs were inoculated cutaneously from liver and spleen; one of them
died in three days without any pathological leion whatever. Smears were nWtive
The other died in six days and showed at autopsy a small bubo and large sple with
few granules as the only definite plague lesions. Smears showed a few B. pests.
Summary of at 973.-The fint guinea pig died of mixed infection; suspiCiOUs

smears only pointed to presence of plague. The second guinea pig suggs plague
only by few granules on liver and supicious smea. The third guinea pig was typil
acute plague. The fourth lot, two guinea pigs, showed a retrogresion of s O
dying without signs, the other with poorly developed signs.
Plague rat 974.-Combination inoculation of 12 rats on May 7, 1921, subcutaneously.

The first guinea pig died in one day, showing at autopsy gelatinous edema at the site
of inoculation. The second, inoculated subcutaneously from material taken fom
site of inoculation of the first, died in seven days with all the signs of acute plague.
Two guinea pigs, inoculated cutaneously from liver and spleen of the second, died in
five and six days, respectively, with characteristic signs of acute plague.

Plhgue rat 975.-Combination inoculation of 10 rats on August 10, 1921, subcu-
taneously. The first guinea pig died in seven days with a somewhat enlarged and
congested liver and spleen. Smears showed a very few suspicious bacilli; these were
the only real basis of further inoculations. The second, inoculated cutaneously from
liver and spleen of the first, died in ten days, showing at autopsy a right inguinal,
partly caswous bubo, mall in the speen, and a casous area in one lung.
Smeas showed a few typical B. patis. It wa diagnosed on the table as subacute
plague. Four guinea pig, all inoculated 8ubcutaneously from the liver and spleen
of the second, died in four, four, five, and five days, respectively, showing at autopsy
the characteristic signs of acute plague. Four guinea pigs were inoculated as follows
from one of them: Two were inoculated cutaneously; they lived 12 and 13 days,
respectively, the former being ildled on the twelfth day, the latter dying on the
thirteenth day. The one killed showed at autopsy hard buboes with necrotic oent
in both inguinal regions, several large grnules in the spleen, and an abse in the
liver. Smears from the spleen Showed a few typical B. pestis. This animal had shown
symptoms of acute illness for several davs after inoculation, but had apparently
recovered. It is believed that the lesions found were in proes of resolution. The
animal dyingshowed at autopsy left inguinal and left pelvic buboes and a no nul
spleen embedded in a large mam of acutely inflamed, partly. caseous tiaue. It Bs
thought this was a case of subacute or resolving plague with a late acute extensio
of infection to the tissues surrounding the spleen. The third, inoculated intraperi.
toneally, died in two days and showed at autopsy acute peritonitis. A mnear from the
exudate showed apparently a pure cnlture of B. pestis. The fourth, inoculated subcu.-
taneously, died in seven days with characteristic signs of acute plague.
Summary of rat 975.- The first guinea pig showed no lesions ascribed to plague, but

it was tested further becuse of suspicious organisms in smears. The second guinea
pig (cutaneously inoculated) lived 10 days and showed signs diagnosedris those of
subacute plague. The third lot (subcutaneous inoculation), consisting of four guinea
pigs, all ahowed signs of acute plague. The fourth lot, four guinea pigs, developed mild
or subacute plague, acute plague or very severe infection, according as the inocuation
was cutaneous, subcutaneous, or intraperitoneal. An interesting observation made
on this series was that only one of the ten guinea pigs showed a typical plague liver and
spleen, while in five there were no signs of spleen granules ywhatever.
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The inoculation records of the last eight plague-infected rats at
Galveston, discovered through mass inoculation methods, are no less
interesting. Of these, only two can be said to have caused character-
istic acute plague in the first animal inoculated (when the first
guinea pig dies in one day, it is judged to have died from causes
other than plague infection). The protocols, in brief, folloiv:

Plague-infected rat No. 69 (ma inoculation No. 534).-The first guinea pig inocu-
lated subcutaneously died in one day with subcutaneous injection and edema as only
lesion. The second, inoculated cutaneously from the first, died in seven days with
charcteristic signs of acute plague, but negative smears. The third, inoculated
cutaneously from the second, died in ten days showing usual signs of acute plague.
Plagu-infected rat No. 70 (mas inoculation No. 684).-The fint guinea pig inocu-

lated subcutaneously died in two days, showing subcutaneous injection and edema
as the only lesion; smears negative. The second, inoculated cutaneously from the
first, died in 15 days, showing a hemorrhagic lymph node as the only suggestion of a
bubo and a suspicioiisly granular spleen; no other lesions; smears positive. The
third, inoculated cutaneously from the second, died in six days with the usual signs
of acute plague.

Plague-infectd rat No. 71 (mam inoculation No. 772).-The first guinea pig, inocu-
lated subcutaneously, died in two days without lesions of plague. The second,
inoculated cutaneously from the first, died in nine days showing caseous buboes and
congested spleen with one granule. Smear negative. Diagnosi subacute plague
(possibly resolving; guinea pig may have died from some other cause). The third,
inoculated cutaneouslv from second, died in eight days showing caseous bubo as only
lesion. Smears negative. The fourth, inoculated cutaneously from the third, died
in six days showing as lesions, caseous bubo and granular, though small, spleen.
Smears positive. The fifth, inoculated cutaneously from the fourth, died in seven
days with typical lesions of acute plague. Smears positive. The sixth, inoculated
cutaneously from the fifth, died in five days with usual lesions of acute plague.

Plague-infected rat No. 72 (mas inoculation No. 909).-The first guinea pig, inocu-
lated subcutaneously, died in one day without lesions of plague. The second, inocu-
lated cutaneously from the first, died in 15 days, showing caseous bubo as only lesion.
Smears negative. Diagnosis, subacute (possibly resolving) plague. The third, inocu-
lated cutaneously from the second, died in seven days, showing usual lesions of acute
plague.

Plague-itfdcted rat ANo. 73 (maws inoculation No. 933).-The first guinea pig, inocu-
lated subcutaneously, died in two days without lesions of plague. The second,
inocutlated cutaneously from the first, died in twelve days, showing a caseous bubo and
granular spleen. Smears positive. A culture of B. pestis was isolated from this guinea
pig and further animal-to-animal inoculations were not carried out.

Plague-infected rat No. 74 (ma inoculation No. 988).-The first guinea pig, inocu-
lated subcutaneously, was killed on the ninth day. The lesions were caseous mass at
site of inoculation; enlarged, soft, inguinal lymph nodes; slightly enlarged, finely
granular spleen. Smears positive. Diagnosis, subacute plague. The second guinea
pig, inoc9lated subcutaneously from the first, died in seven days with usual signs of
acute plague.

Plague-infected rat No. 75 (mass inoculation No. 1034).-The first guinea pig, inocu-
lated subcutaneously, died in ten days showing purulent foci in liver as only lesion.
Smears negative. The second, inoculated cutaneously from the first, died in six days,
showing enlarged inguinal lymph nodes, wvith beginning caseation at center, and
infarct-like area of the liver as the only lesions. Smears negative. The third, inocu-
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lated cutaneouly fm the second, diXed in but days, showing endagd eonged
iaguinal lymph nodes ad enlged congeted spleen, with pence s sie
grnules as only lesions. Smeas positive. The fourth, inoculated subcutaneously
from the third, died in four days, showing typical lesions of acute plague.

Plaiew-infected ret No. 76 (ma inocuation No. 149).-The first guinea pig, in-
oculated subeutaneously, died in three days witktit leions of pbgue. The seond
guinea pig, ioculated utaneoy fi , w kiled on the sevth day. LesIos
were suggestive of plague. The third, inoculated cutaneously from the second, died
in five days with usual signs of acute plague.

In this series, the oonfirination of the diagosis of plgue was by
the isolation of t-he organism m pure culture, which killed white rats
and guinea pigs and which was agaim isolated in pure culture and
which showed the microscopic and cultural characteristics of B.
pest4ls

CONCLUSIONS.

The essential poimts brought out in this paper are that in New
Orleans the last four plague rats, discovered between May 4 and
August 10, 1921, showed very slight evidence of infection and were
discovered only by mass or combination inoculation of considerable
numbers of rats, and that in Galveston the last nine plague rats,
discovered during the period December 20, 192, to May 28, 1922,
showed no signs of plague (except positive smears in one case, May 3,
1921) and were discovered only by gross or combination inoculations
of all rats in each day's catch The important conclusions ae as
folws:

1. In making examination of rats to determine the presence of
plague, it should be borne in mind that there may be present infected
.rts showing only obscure or no signs of infection.

2. Such rats with obseure or no signs of plague may be theonly
plagne rats discovered over extended periods of time.

3. To find such rats necessitates, as essential laboratory technique,
the inoculation (preferably in groups from various sections of the city)
Of the entire catch.

4. There is a suggestion arising from observation of the lesions
in the inoculated guinea pig that the failure to produce lesions may
be a characteristic of the strain of plague bacilli present after sub-
sidence of the acute epizootic.
At present the number of rats in each inoculation is limited to 10,

in order not to greatly dilute tie collection of organisms tat may be
present. It remains for future experiments to determine if this
number may be safely increased.
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OIOQOT.

The writers have refrained from drawing any conclusions not fully
jutified by the data. Obviously the occurrence of infection only in
rats with obscure signs or without signs, over considerable periods
of time after subsidence of the epizootic, suggests' interesting and
important possibilities or even probabilities. Certainly these facts
support, though they do not prove, a theory that plague infection
may exist among rats in an enzootic status. with a relationhip be-
twen the rat and the infecting organism entirely different from that
seen during the epizootic period. ITe observations suggesting low-
ered virulence of the infecting agent would indicate this to be the
principal factor.

It is a very interesting coincidence that while this paper was m
process of preparation there should be published by Bordas, Dubieff,
and Tannon, (8), working in Paris, an article describing the discov-
ery in Paris of plague-infected rats showing little or no signs of such
infection. They state that "w * * hen * * * we exam-
ine systematically all rats from a locality previously visited by plague,
there is always found a certain number of them carriers of Yersin's
bacillus which appear in no way diseased." They state that in their
opinion the enzootic follows the epizootic and is continued
among rats by a strain of B. pestis probably attenuated. they also
noted that inoculated test, animals died slowly and were likely to
show few signs of infection. Their data cover more angles of the
problem than have been presented herein, together with a discussion
of the subject, to the original of which the reader is referred. As
mutually confirming each'other the observations of those writers
and the observations made by us assume. added importance.
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ON THE MECHANISM OF THE ACTION OF A1tSENIC UPON
PROTOPLASM.

By CARL VOzLN, Professor of Pharmacology; HELzN A. DYER, Assistant Pharmadogist; and C. I.
LEONAD, Associate Pharnmacologist, Division of Pharmacology, Hygienic Laboratory, United Stateg
Public Health Service.

Introduction.
One of the most hopeful means of extending knowledge of the

treatment of disease by drugs is through chemotherapeutic investi-
gations. A phase of these investigations is- pharmacodynanic re-
search, which aims at the elucidation of the changes, chemical and
physical, produced by chemical substances in the biological unit;
namely, the cell. It is in this direction that pharmacology can con-
tribute fundamental information to biology.
The investigator who has the temerity to attack such problems

is naturally confronted by great difficulties on account of the com-
plexity of the heterogeneous system which constitutes protoplasm,
and for this reason very little or no information is available concern-
ing the cellular action of most chemicals. Textbooks of pharma-
cology therefore are largely concerned with a description of what
might be called the gross or more obvious effects produced by drugs
and poisons. This is true of the action of arsenic.
Sollmann, in his Manual of Pharmacology, gives the following

summary of the protoplasmic action of this -drug: "Schulz (1884)
and Binz (1897) attempted to explain the arsenic effects as alter-
nating oxidation and reduction of the cells, due to the easy passage
of arsenious and arsenic compounds into each other (which Schulz,
1892, demonstrated on organ emulsions). Husemann, 1892, pointed
out that if this were true, both forms should have the same toxicity.
The difference is not great for mammals, but very considerable for
lower animals and plants (O. Loew). The explanation is therefore not
tenable.. It is now generally believed that arsenicals hinder oxidation
in some unknown way, although Schaefer and Boehm, 1872, showed
that arsenic has. little effect on ordinary ferments."
In Cushny's book the only reference to the subject is as follows:

"No account of the pharmacology of arsenic would be complete
without mention of the theory advanced by Binz and Schulz to
explain its action. They suppose that arsenious acid is oxidized
to arsenic acid by the living tissues, and the arsenic acid again reduced
to arsenious. In this way, oxygen is alternately withdrawn from and
supplied to the protoplasm, and this alternate reduction and oxi-
dation they suppose to be the essential feature of the action of ar-
senic. * * * It-may suffice here to state that while arsenic
acid appears to be reduced and arsenious acid oxidized in the tissues,
these processes are probably only gradual. Otherwise it would be
difficult to explain how arsenious acid is so much more poisonous
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than arsenic acid; for if- the latter were readily reduced to arsenious
acid, it would be equally toxic."

Again, Meyer and Gottlieb state: "Weder die Arsenige noch die
Arsensaure gehen ohne weiters mit Bestandteilen des Protoplasmas
erkennbare oder sonstwie nachweisbare Verbindungen ein: jhre
Losungen sind daher zun&chst ganz ohne sichtliche morphologiscek
oder funktionelle Wirkung sowohl auf nervdse als auch auf andere
organische Gebilde. Nach einiger Zeit aber erlischt das L-eben der
stark vergifteten Zelle und sie verfallt der postmortalen Zersetzung.
Ob diese Wirkung auf katalytischer Hemmurgnbenswichtiger
Prozesse beruht oder auf chemischer Bindung irgei`d eines fur das
Zelleben notwendigen Minimalstoffes des Protoplafmas`durch das
Arsen, ist nicht bekannt. Fermente werden durch Arsenic nicht
merklich beeinflusst, was nicht gerade auf eine 'katalytische' Wirt-
kung spricht. Fur die Moglichkeit einer specifischen chemischen
Bindung von As spricht dagegen die Angabe von Bertrand (1903),
dass As sich als integrierender Bestandteil in allen lebenden Zellen
findet."

These quotations from the latest editions of standard books on
pharmacology represent the essential information with regard to
the protoplasmic action of arsenic, and a thorough review of the
original literature scarcely adds anything of moment. Ehrlich
(1909) has used his side chain theory to explain the chemothera-
peutic action of arsenic. He assumes that trivalent arsenic is firmly
fixed to the cell by a definite chemical group (side chain) of proto-
plasm, this chemical union causing the death of the-cell. The only
proof offered for this assumption is his observation on arsenic re-
sistant trypanosome strains. Infected mice were repeatedly treated
with subcurative doses of atoxyl, until maximum tolerated doses of
this drug were no longer capable of clearing the blood of parasites,
when it was found that arsacetin was still effective in steriling the
aniLals; but if treatment was continued with subcurative doses of
arsacetin, the strain gradually became resistant also to this drug;
yet arsenophenylglycine was still capable of curing animals injected
with the strain resistant to arsacetin. These experiments were in-
terpreted as proof of the theory that the arsenic receptor of the
trypanosome had gradually lost some of its power of reacting with
arsenic. In spite of the highly interesting nature of these observa-
tions, it is well to realize that they do not disclose either the chemical
nature of the hypothetic arseno-ceptor, nor do they furnish any
valid proof for the formation of a chemical combination of arsenic
with a protoplasmie constituent
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Plan of Present lInveton.

We intend to report in this paper some observations which throw
considerable light on the more intimate mechanism of the action of
arsenic upon protoplasm and which are not without importance
vith reference to their bearing upon the more fundamental problem
of biological oxidations and.reductions.
The reasoning which underlies our plan of procedure is briefly as

follows: Numerous observations on the relation between chemical
constitution and physiological action of a great variety of arsenicals
have lead Voegtlin and Smith (1920, 1921) to conclude that arsenic
can exert a direct toxic effect only if present in the form R - As= O,
where R represents an aliphatic or aromatic radical. The. penta-
valent arsenicals and the arsenobenzene derivatives must, be con-
verted to this form by means of reduction or partial oxidation,
respectively, as expressed by th-e following formulae:

I II III

jH
R * As O- R As -0- R- As As R

\OH

The conversion of the compounds of Groups I and III into com-
pounds of Group IL is accomplished by the tissues of the -higher
animals but not to any appreciable extent by some of the lower forms
of life, such as trypanosomes and Treponemazpallidum. These
organisms, however, are highly susceptible to the toxic action of
R * As-O, a fact which can readily be- demonstrated by exposing
trypanosomes to high dilutions of these arsenicals in the test tube,
the organisms being killed within a few minutes, whereas controls
exposed to atoxyl or arsphenamine survive exposure to much higher
concentrations of these drugs. The same holds true for the para-
siticidal effect produced in the infected animal. Minimum effective
doses of Groups I and III compounds show a long latent period be-
fore destruction of the organisms in the circulating blood begins,
whereas injection of R * As 0O compounds is followed immedi-
ately by a rapid disappearance of the parasites, so that within about
20 minutes the blood is cleared.

The. fact that R * As - 0 compounds are directly toxic ex-
plains the great constancy of the results obtained with these com-
pounds in test tube experiments and in the treatment of infected
animals, in contrast to the variations observed in work dealing witE.
the pentavalent arsenicals and the arsenobenzene derivatives, which
require for the production of the active R As 0 modifications,
the intermediate action of the tissues involving a number of variable

.1884.



August 17, 1923.

factors. For these reasons it was thought best to select for our ex-
periments a representative of the R * As - 0 compounds, namely,
the partial oxidation product of arsphenamine, briefly called "arsen-
oxide," possessing the constitution-

As ==O As- As

NH2 ClH HIN NH2HCI
OH OH OH

Arsenoxide. Arsphenamine.

The questions which have to be answered are: How does "arsen-
oxide" produce its toxic effect? How does it kill the parasites and
what is the mechanism whereby it produces the toxic symptoms in
and death of the higher animals? If, according to Ehrlich, the toxic
action is prmarily due to a chemical reaction between " arsenoxide"
and a well-defined chemical group of protoplasm, then it should be
possible to overcome the toxic effect of arsenic, at least temporarily,
by supplying the parasitic cell or the tissues of animals with an extra
amount of the particular protoplasmic constituent containing this
reactive group (side chain in Ehrlich 's terminology).

Because of the incomplete knowledge regarding the chemical
composition of protoplasm generally, it might seem a hopeless tsk
to attempt an attack of the problem in this manner. The situation,
however, was made considerably less complex by a proper apprecia-
tion of some well-known chemical properties of arsenic. In quali-
tative and quantitative analyses, use is made of the great reactivity
of arsenite with H2S, as expressed by the equation-

2 As(OH)3+3 H2S=6 H20+AAsSs
Aromatic arsenious oxides (R *As===O), including arsenoxide,

also react with the greatest ease with H2S according to the equation-

R-As:O+H2 S=R-As:S+H20

A similar reaction takes place when a sulphydryl compound
(R SH) is used instead of H2S:

OH HS*CH2*OH H SCH COOH
As(OH + HS-CH2.COOH = As .SCH, COOH + 3H20

YH HS*CH2*COH S*CH2 COOH

It was therefore quite logical to consider the possibility that
arseic might react with a protoplasmic constituent containing
sulphur, especially as Heifter, several years ago, had demonstrated
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the fact .that tissues contain a substance which, from its behavior
against sodium nitroprusside and sulphur, may be considered as a
"proteinlike" substance containing a sulphydryl (SH) group. This
compound was held responsible for the reducing properties of fresh
tissues. It remained for Hopkins (1921) to isolate from yeast and
mammalian tissues, glutathione, a dipeptide, containing glutaminic
acid and cystein. This remarkable substance is autoxidizable, its
sulphydryl group undergoing the following reversible change:

R SHRS-SS-R
Hopkins, and Hopkins and Dixon, by means of experiments on

surviving frog's and mammalian muscle, demonstrated that glu-
tathione was concerned in biological oxidations and reductions.
According to Hopkins, fresh ox muscle and br.ewer's yeast contain

about 100 to 150 milligrams of glutathione per kilo, and liver is con-
sidered to be somewhat richer in this substance. The fact that the
absolute mass of glutathione in tissues, and the amount of arsenoxide
necessary to produce a toxic effect are both small, a priori speaks in
favor of our assumption of a chemical interaction between the two
substances.

It was therefore decided to subject to experimental proof the
hypothesis that the toxic action of arsenic is due to an effect upon
glutathione or some closely related sulphydryl compounds.

Experimenta.

For the sake of clearness, the investigation can be divided into
two parts: (A) Experiments which deal with the demonstration of
the antagonistic action of arsenoxide and certain sulphydryl com-
pounds on trypanosomes, and (B) observations on the antagonism
of arsenoxide and sulphydryl compounds in a representative of the
higher animals, namely, the albino rat.
The arsenoxide (3-amino-4-hydroxy-1-phenylarsenious oxide)

was prepared as the hydrochloride by Dr. J. M. Johnson, of the
Hygenic Laboratory. It represents a white, amorphous powder,
easily soluble in cold water, and stable if kept in an amber-colored
glass bottle in a vacuum desiccator. Analysis of this lot of arsenoxide
showed that it was unusually pure.

Glutathione was prepared from, yeast or ox liver, following the
directions described by Hopkins (1921). The final product was
either the oxidized form or the, reduced dipeptide. The latter
was obtained in the form of a gum by decomposing the copper
hydroxide or final mercury precipitate with H2S and allowing the
filtrate from Cu2S or Hg2S, respectively, to evaporate in a vacuum
desiccator over phosphorus pentoxide. The reduced form, in every
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stanbe, gave an intense nitroprusside test, whereas the oxidized
form of the substance (R *S S R) did not yield this test.
In order to confirm the results obtained with glutathione prepared

m this laboratory, Prof. Gowland Hopkins very kindly supplied us
with a small amount of the pure oxidized form of glutathione. A
part of this material was converted into the reduced dipeptide by
dissolving it in water and adding the mercuric sulphate reagent.
The insoluble mercury derivative thus formed was filtered, washed
thoroughly with water, suspended in a small amount of water, and
treated with HS. The filtrate from the mercurous sulphide was
evaporated in a vaeuum desiccator over P205, leaving a colorless,
gummy mass. The product gave a strong nitroprusside test,
indicating the presence of the SH group.

Besides testing the influence of glutathione on the arsenoxide
action, it seemed desirable to study also the effect of other sulphydryl
compounds and their corresponding disulphide (R * S. R)
modifications. The following substances were prepared: Cystein
hydrochloride and cystine, thioglycollic acid, and dithiodiglycollic
acid, a-thiolactic acid, glycyl-cystein, thiosalicylic acid, and
dithiodisalicylic acid. The latter two compounds were prepared
by Dr. M. X. Sullivan, of the division of chemistry, Hygienic Labor-
atory.

Glycyl-cystein was prepared by the method of Emil Fischer and
U. Suzuki (1904) for diglycylcystine, except that in the last stage
the material was precipitated with mercuric sulphate reagent and
the mercury compound decomposed with H2S; the filtrate of Hg&S,
on evaporation in the desiccator, yielded the reduced dipeptide
as a thick, yellowish syrup. The microkjeldahl gave 4.495 per
cent N; theory for glycyl-cystein, 2SO42H120=4.487 per cent N.

Cystein hydrochloride was prepared from pure. cystine by tin
reduction, removal of excess metal with H2S,. and evaporation in
vacuum.
In control experiments the following pure amino-acids were used:

d-alanine, I-aspartic acid, d-glutaminic acid, 1-histidine, l-leucine,
1-tryptophane, 1-tyrosine, and d-valine.
We are indebted to Doctor Jones, of the Bureau of Chemistry,

Department of Agriculture, for the samples of valine and aspartic
acid.

A. TRYPANOSOME EXPERIMENTS.

As in previous work, we selected for this investigation our standard
strain of Trypanosowm equiperdum, which is propagated in albino rats.

In order to obtain simple conditions, the antagonistic action of the
sulphydryl compounds was first tested out in vitro. For this pur-
pose, a rat showing about 100,000 to 150,000 trypanosomes per
c. mm. was bled into 10 c. c. 2 per cent sodium citrate. A series
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of small test tubes (80 mm. long and 8 mm. wide) was charged
successively with various dilutions of arsenoxide in 0.8 per cent
sodium chloride solution and always the same volume of trypanosome
suspension. The final concentration of arsenoxide in each tube is
always expressed in terms of molecular concentration; i. e., the
number of gram-molecules per liter. Small drops of the contents
of each tube were removed by glass rods to microscopic slides at
various intervals after the exposure of the parasites to the drug and
were examined microscopically as to loss of motility of the organisms.
Loss of motility is considered as a pretty reliable index of the killing
power of a certain concentration of arsenoxide, because it was
shown that trypanosomes which had become immotile, when in-
jected into rats, had completely lost their virulence, the animals
remaining sterile. Furthermore, loss of motility is soon followed
by disintegration of the organisms if kept in vitro.
The effect of various concentrations of arsenoxide upon Tr. equiper-

dum in vitro is illustrated in Table I. It is evident that arsenoxide
is highly toxic to trypanosomes and, furthermore, that the toxic
action is a function of the concentration of the drug, as the time
required to cause loss of motility increases with decreasing con-'
centrations. Control tubes containing no arsenoxide always showed
actively motile organisms long after the experiment was discon-.
tinued.

TABLE I.-Trypanocidl action of arsenoxid in vitro.

0.8%0 Final Lnt
Arsenoxide. NaCd es arsenode Time. of lifeRe

added. concentrtion. (min-Udusir ~~~~~~~utes).
c.c. C. C. C. C.

........ ......... O. 5 0.5 . . 2:40 1115 2:48verymotile.
4:00 very motile.
4:35 very motile.

0.1 1(/1,000...... .4 .5 M1/10,000 2:47 <6 2:48 some motile.
2:53 immotile.

0.1 1(2,00O...... .4 .5 /20,000....... 2:52 <15 3:00 some motile, some imnmotile.
3:07 immotile.

0.1 M/4,000...... .4 .5 M/40,000 ....... 2:59 <21 3:10 few sluggish, remainder
immotile.

0.1 M/8,000...... .4 .5 M/80,000....... 3:01 28 3:14 motile.
3:20 some sluggish, remainder
motile.

3:29 trace only sluggish.
0.1 M/16,000..... .4 .5 M/160,000...... 3:02 45 3:14 motile.

3:22 motile.
3:30 motile.
3:47 only few motile.

0.1 M/32,000..... .4 .5 1,/320,000 ...... 3:05 90 3:30 motile.
3:50 motile.
4:00 motile.
4:15 very few motile.
4:35 immotile.

0.1 1(,64,000..... .4 .5 M/640,000...... 3:07 288 3:35 motile.
4:17 motile.
4:35 like control.

0.1 l/128,000..., .4 .5 M/1,280,000. 3:11 284 3:35 motile.
4:17 motile as control.
4:35 like control.0 M/256,000. .4 .5 M12,560.000.... 3:19 276 3:35 motile.
4:17 motile as control.
4:35 like control.

IVery motile. 2 As motile ai control
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We call particular attention to the fact that M/20,000 arsenoxide
causes complete loss of motility of all organisms in loss than 15
minutes. This is about the concentration which obtains in the
circulating blood of an infected rat after injection of a dose of
arsenoxide which will clear the blood in approximately 15 miutes.
There is therefore ail excellent agreement between the lethal
concentration of this drug established in vitro and in vivo.
The experiments, which demonstrate the detoxifying effect of

certain sulphydryl compounds (including glutathione) on arsen-
oxide, are described in some detail in Tables II to IV. These data
leave no doubt as to the powerful antagonistic effect of these sul-
phydryl compounds on the toxic action of arsenoxide. For instance,
in the presence of M/20 sodium thioglycollate the trypanosomes
are still actively motile after exposure for an hour or longer to M/200
arsenoxide, a concentration of the latter drug which is one hundred
times greater than the one (M/20,000) which will kill the organisms
in less than 15 minutes in the absence of thioglycollate. Dithiodi-
glycollate I is much less effective, a point which will be referred to
later.

Cystein also exhibits a marked detoxifying effect, and so does glu-
tathione in the reduced form.
Numerous control experiments in which various amino acids

containing no sulphur, glucose, or lecithin were used instead of the
SH compounds yielded negative results.

TABLE II.-Antagonistic ation of glutathion (redcd on tpanocidal acion of
areeozsd tn vito.

Time (minutes).
Cocentration or preparation.-

5 10 15 20 30 40 60

Glutathione M/10.. Motile. Motile... Motile... Motile.. Motile. . Motile... Motile.
GlutathimneM/40..::::: mnl...~....
ArsenoxidQeM/0 Imo ................ .............................. ... .............. ........

GlutathiomeM1/0.M:otile....Motile... Motile... Motile... Motile... Motile... Motile.
Arsenoxide M/200
Glutathione /80........ll.....Motile.
Arsenoxide M/400.. ...

........... .................... .......... ..........

Glutathione /40. ... Motile
... .......... Motile... Motile... SI. slug- S1. slug-A.rsenoxide /400.......... M'h shGlutathione M/25 .M......otile.....do.... Motile.....do.....do.... gis. is.Arsenoxido M/400.Motile...MotileGlutathione M/320 .... . .

.......... .......... .......... .......... ..........Arsenoxide M1/4,000..:
Glutathxiiodne 1/160o . ........)Motile.... Motile... Moile ... Motile... Motie... Motie... Motile.Azsenoxide 11/4,000......

Incidentally it may be mentioned that very high concentrations
of these SH compounds per se exert a toxic effect upon trypanosomes,

' A solution of dithiodiglycollate contains, of course, twice as much sulphur as an equimolecular solution
of thioglycollate.
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TALz III.-Antagonis& action of qptaia or fpc& of"Vddu
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(minutes).
Concutrtioa of preprar-

& 3 15i 20 0 40 60

Csad Wi.M 9 MUD...._&su* . ........ . moe...... ..,..... ....

Cystein set. fM7 0......... .. Motilk... Motile... Votile..o .le otile. .otile... Motile.

Cysteby do- .....iah..Arsenownh 1/400-------
Cystel swi.M/8;y.. ..do... M.titU Motile. Motile.._ Not. Da.
Cystein sisd U 160 ...........do.. ...do.. d...d..do. . da_ DaArsenoxh* M20,0.1-

The miium ef4etive~dose of the arswenxide used was ( . e.
M/100per kilo body weight of rat. It was shown im a very large
number of expernments that etion of this dose is follwed without
fail by an immeiate end progresve redutiont of the mtber of
parasites and the blood is regularly cleared in about 30 nutes.
In order tQ make the results more striki, & larger dose-i. e.,, 7A5
c c. M/1OQper kil-was used. This dose yieldsau action curve
which, if traced on logarithmic paper, presents a straight line.
As arsenoxide produces its effect upon the parasites in the circu-

lating blood with such great rapidity, it was necessary to precede its
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administration by the injection of the particular antagonist under
consideration." The time intervening between the two injections
was about oe minute, except- mn certain peU e to which will be
dealt with later.
The effect of the various sulphur compounds on the action curve

of arsenoxide is illutrated by Charts 1 to 5 For intance, Chart 1
shows the remarkable fact that the injection of 154 c. c. M/100
cystein (No. 2) per kilo completely inhibits the tryparocidal action
of the subsequel ik4c.t Of 0.75 e. e.. M./14X) arseixide for more
than three hours. Half the amount of ystein (75 c. c: M/100) pro-
duces a latent period of the arsenoxide action cd 60 minutes, and
almost five hgur awe e to- edue the parate count to 1,000
per c. mm. The remarkable detoxifying action of cystein is in
striking contrast to the absence of any such effet when, instead of
cystein, other aminc-wid awe U jee one mi te before the arsen-
oxide. These amino-acids (arid also glucose) have no influence
whatsoever on the action curve of arsenoxide.
TABLE IV.-A%Monistic action a sodium thioglycollate wd sodum dithiodiglycollate

on trypantod action of "arsenoxide" in vibv.

Time (minuteuo.
Conoentrtion of
preparations.

5 10 15 20 30 40 60

Control in NaCI....._.. Motile.... Motle.... Motie.... MMe.... MotWs.... Motile.... Motile.
Arsenoxide M/20,000 .... ..... Immotile . . .... .... ...... ...........

Arsenoxide /80000 . .....do Motile.... Motile. 51.Lmtile Immotile.
Arsenoxide M32,0(. d Mo .. M. _.... Motile.... Do.
Thioglycoilate neut. M/5. Immotile ........... ........... ........... ........... ...........

Thioglycollate neut. l/10 Motile.... Mote.... Motle. S. e ...... Sluggish.
Thioglycoiate M/10......s.......... ...........

Sluggish . Sluggish . ............IsamotileArsenoxide M1/100... j...
Thioglycollate M/40.......Mo Motle_ . Motile ........... ImmotieArsenoxide ,/200M .
Th eog iate M/200.. ..do ...do... do. M tile

...
Motile...

........... Sluggish.Arsngoxide M1/200....
Thioglycollate M/80 . d...... ...o...... .do .... ...do.. Sluggish . Immotile.
Arsenoxide ./400.
Thioglycollate M1/40-..... lo.....do do -do.-. Mottle_. Motile.... Motile.
Arsenoxide 11/400..
Thioglycollate M/80..... d..do...-... ...do..... do.... Do.
Arsenoxide M/W....
Thioglycollate M1/80..Xg. motile Immotile

........q ............. ............ ...........Arsenoxide M1/10.000...
Thioglycollate M/400..... 1 LMi.... Mot ile.... Mo Ml. ti... Motile.... Do.
Arsenoixide M1/10,000...

Dithiodiglycollate M/l0.. mmotie ....................... ........... ......................

Dithiodiglycoilate M/20.. Motile... Motile... Motile... Motile... Motile... Motile... Motile.
Dithiodi-lycola Immoti- ........... ......t............................Arsenoxd 1/0........imti

Arsenoxide Miloa...Mot0...._.. Mot_..... Motile.... Motile.... Motile.... Do.
Dithiodiglycoiate M/320. Sl . motile ... . ..... Immotile ..... ...........Arsenoxide M/l0.000.f.
Dithiodiglycollate 1IW- Motile.... Motile.... Moidle..._. Motile.... Motile.... Motile.... Do.Arsenoxide Mw/10,000....

2'The reactiom of the solutions was always adjusted to neutrafity.-
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ct-Thiolactate (sodium salt) is even more effective than cystein in
overcoming the arsenoxide action, as shown by Chart 2. It will be
noted that 75 c. c. M/100 permanently prevents the action of a dose
of arsenoxide which by itself promptly clears the blood of parasites.
The number of trypanosomes, instead of decreasing, increases as
if no drug had been injected; and 24 hours after the injection, the
blood shows the enormous number of 1,200,000 per cmm., and the
animal is found dead of the disease the following morning. The
antagonistic effect of a-thiolactate is still complete with a dose of
37.5 c. c., and even 18.7 c. c. delays the arsenic action enormously.

Sodiu-m thioglycollate, glycylcystein, and sodium thiosalicylate
also exert a powerful detoxifying action (Charts 3 to 5).

Various lots of reduced glutathione (Chart 6), including the one
prepared from the sample supplied by Professor Hopkins, showed
essentially the same effect as the other sulphydryl compounds,
although somewhat less marked.3
The detaxifying effect of suiphydryl compounds is also shown in

Table V. It will be noted that the minimum effective dose of
arsenoxide, when preceded by 100 c. c. M/100 thioglycollate per kilo,
is five times greater than that of arsenoxide alone. (A similar but
less marked detoxifying effect is also seen in the case of dithiodigly-
collate.)
In view of the autoxidizable properties of the SH group of these

compounds it appeared of interest to perform some experiments with
the cormsponding oxidized modificationm (R -S * R); 75 c. c.
M/100 eystine (as sodium salt) had only a slight retarding effect on
the arsenoxide action curve. Dithiodisalicylate was somewhat
more effective, and dithiodigglycollate showed quite a marked antago-
nistic effect, which, however, does not nearly approach that of
equivalent molecular amounts of the reduced modification. The
oxidized form of glutathione (R - . R), given in doses of
75 c. c. M/100 12 or 45 minutes before arsenoxide, had practically no
effect upon the action of the latter, compound. The reason for pro-
longing the interval between the injection of the two substances was
to give the parasites and the tissues of the body a chance to convert
the oxidized form into the SH modification.
3Sodiumsulphocyanide gave noproteotion. Tissubstance does not give a nitroprussidc test. Sodium

thiosulphate and sulphite, FeCl: and FeCI,, we without effect.

.189-7 A#U" IT, 1923.
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tIn V..-E-Jut Of hw yfhiio*W1y td an &t s efacti
dose ofarsen

Arsenozide sbus100 c. c. M/IO0 per kUo th_ycollate fawred
Dol .e.1As - __

t.seht
per K. 2.kou 48-hour 24-hour 48-hour 72-hour

eount. ti.e etione count . Uen. tiou. tin.

W,00X 132,000 R W D.d..
9s.5....... |L lZti }1....1h,.12408 88000 +++++ Deed.

n,00 0 . . . . 0+..........+.+120000 ......

M~2s.0 -b++++ Dead.

1.5 l _ | t - - - |{ ' 10,0 #400+-Dead.

z~~~~~~~~~~~~~~~~~ Mow Df==. ...........

U,(Kd* 2,4N3 +4+ ++
1. ............. 1....... 0-000 40 O +++++ Detd.108ew 30Wko 4+4- Dead.

160,000 Z0+ 000

t10,080 E-

210,000

~~~~~I280, QD (- C-) ,191 c.c. M/100 per K dithiodilglycogflte fat,fowed

J102,00 -) + 124,000 360,000 Dead.--------I2800 (-) 4- 100 1,2)0,000 Dead.
_ 138,000 ( ) 12a,00 1,162,000 .Dea. ,

110,000 ( ) '..++.
L& .................... ...... 1O60M Trgee. ++ ......

12000 (-) -ua|o-o --- + .

.~~~
1.5-'--''------'--------........................... ....... _1l2, -. -.... ........

The fact that the R * S -S -R compounds are, without ex-
ception, either much less active or devoid of all inhibiting action
indicates that the essential active group is the sulphydryl group,
and that the radical to which it is attached is only of secondary
importance.

In a further series of experiments an attempt was made to deter-
mine the persistence of the antagonistic action of certain sulphydryl
compounds on the trypanocidat action of arsenoxide. A constant dose
of the SH compound was injected intr"avenously into a series of rats,
and this was followed, at various intervals, by an intravenous inj'ec-
tion of arsenoxide. The number of parasites in the blood was then
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determined over a period of several hours. The injection of the SH
compounds alone has no effect on the number of parasites. Chart 7
illustrates the experiments with cystein, when the sodium salt of this
substance was injected 1, 12, 30, 60, and 120 minutes, respectively,
before the arsenoxide. (The zero point of the curves corresponds
to the time when the arsenoxide was injected.) The results are clear-
cut and show that the detoxifying effect of cystein is gradually
reduced as the interval between the injection of the SH compound
and the arsenoxide is lengthened. A similar series of experiments
with sodium thioglycollate and arseno.xide is illustrated by Chart 8.
Here, also, the detoxifying effect of the SH compound gradually
diminishes with the increase in the time interval between the two
injections. What is the explanation for this phenomenon? It is
quite probable that the SH compound is gradually removed from
the blood by (1) diffusion into the tissues -or (2) oxidation to the
disulphide (R-S S-R) form. In order to obtain evidence of
this nature, use was made of the very sensitive reaction which these
SH compounds yield with sodium nitroprusside and ammonia. A
series of rats was injected with 75 c. c. M/100 sodium thioglycollate
per kilo and the animals were bled (decapitation) at 1, 12, 30, and
60 minutes, respectively, following the injection. The blood so
obtained was defibrinated with glass beads and the plasma separated
by centrifugation. Normal plasma does not yield a purple color on
the addition of sodium_nitrotp uside, ammonium sulDpate cystals,
and ammonia. The test is strongly positive with plasma obtained
onemnieter an injection of thioglycollate, and the intensity of
the reaction gradually dimishes as the time interval between injec-
tion and bleeding is lengthened; and 60 minutes after the injection
of the thioglycollate the test is very faint. There is, therefore, an
excellent agreement between the intensity of the antagonistic action
and that of the chemical test for the SH compound in the blood.
Mention may also be made of the fact that the exsanguinated tissues
of the animals injected with these SH compounds yield an unusually
intense nitroprusside test shortly after the injection, an observation
which clearly indicates that part of the SH compounds penetrates
tissues with great ease.
The fact that defibrinated blood gradually destroys the SH group

of thioglycollic acid was demonstrated by bleeding rats immediately
after the injection of 75 c. c. M/100 sodium thioglycollate, defibri-
nating the blood with glass beads, and allowing this blood to stand
at 20° C. in centrifuge tubes for varying lengths of time. The serum
was then separated and tested with the nitroprusside reagent. It
could thus be shown that the reaction became less intense as the
time of standing of the blood was increased. After one hour the
serum still gave a positive test, though considerably less intense than
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the serum obtained one minut after the injection, and after two
hours the test was very ft.
The conclusion is therefore justified that the gradual disappearance

of the SH compound from the circulating blood is due partly to
diffusion of the compound into the tissues and partlv to oxidation
within the blood, presumablyr to the corresponding disulphide
(R-S - SR) modification.
Do tpenosome obtin slpkyd&* copoundp ? So far it has

tacitly been asumed that Tr. equiperd-n contains glutathione or
at least a closely related substance or substances containing an SH
group. This assumption might seem quite justified in view of the
fact that Gola (1902), Buffs (1904), Heifter (1908), and Hopkins
(1922) have shown that all animal and vegetable celis with an active
metabolsm give the nitroprusside test. It is, of course, not feasable
to attempt to isolate glutathione from trypanosomes on account Of
the enornous amount of material which would be red for this
purpoe. However, it see desirable PA leat to tes trypanosomes
by means of nitroprusside. For this purpose dogs were injected
with this organism, and after a few days, when the parasites were
quite numerous in the blood, the als were bled into sodium citrate
solution. The trypanosome layer was separated from the blood cor-
pusles and plasma by centrifugation, washed with physiological
line, and again centrifuged. The washing was repeated several

times. The final sediment of almost pure white trypanosomes, on
treatment with a little solid Na2SO4, a few drops of dilute nitroprus-
side and concentrated ammonia gave a typical purple reaction
which faded out on standing. A positive nitroprusside test was also
obtained from trypanosomes grown in rats. We conclude, therefore,
that there can be little doubt of the presence of a substance in Tr.
equiperdum whih contains a SH group.

B. DIlTOXIFICATION OF ARSENOXID BY SH COMPOUNI A SBOWN
IW RATS.

In a previous paper (Voegtlin and Thompson, 1922) it was shown
that the arsenic of arsenoxide is tenaciously retained by the body of
the albino rat. During the first 24 hours following the intravenous
injection of 3 c. c. M/100 arsenoxide per kilo, only 19 per cent of the
arsenie injected is excreted into the intestinal tract and with the
urine. This fact and the observation that the drug disappears
fairly rapidly from the blood were taken as evidence that arsenoxide
has a great affinity for tissues.
As in the case of trypanosomes, it seems probable that glutathione

or some other SH compounds of the tissues might react with arsen-
oxide, and this, of course, would reduce the amount of SH com-
potmds in the tissues to such an extent that the latter would be

1903
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injured. It was therefore of interest to determine whether an extra
supply of certain SH compounds would delay the onset of the toxic
manifestations produced in rats by the injection of a toxic dose of
arsenoxide.
The M L D of arsenoxide is 10 c. c. M/100 per kilo, if the drug is

injected intravenously. (The majority of the animals injected with
this dose die.) Immediate toxic symptoms appear always during the
injection of this dose of arsenoxide, as pointed out by Voegtlin and
Smith (1920) and Hunt (1921). These symptoms consist of strug-
gling, convulsive movements, lashing of the tail, rigidity of the legs,
irregular respiration with long pauses, protrusion of the eyes, lacrima-
tion, salivation, and collapse, and several minutes later dilatation of
the blood vessels of the ears. The animals then temporarily' recover
from the state of complete collapse and die within a short time.
Practically the same symptoms are produced by sodium arsenite and
other arsenicals of this type (R'As==O or RAs-=S).
TABLE VI.L-TIe temporari antitoxic elect of sodiuum thioglycollate on t minimum

lethal doe of "arwenoxide" in rats.

25 c. c. M/100thloklyollate+ 50 c. c. /110thioIlate+"Arnoodde" (10 e. c. M/1z0). "aseoid. "asnViE'7"
Time Time Time
be- be- be-

tween tween tween
dose of dose of dose of

Symptoms. arsen; "arsen- I'tarefn-I
and and and
death death death
(miss (mis (mh
ae). ae). e)-

RAT No. 1. RAT No.2. RAT No.3.

lerklng, lashing tail, ces- 115 Verslightjerkligatend 115 No reaction during in- 4, 200stwx of respirtion, oflnj followedby jecfionfollowed by
rigidity, and complete laboredrspration lao laborespdirtionand
callapse during injec- rimation and sa_iva- lacrmation. After
tlon, followed by ila tion. After 8 minutes, 10 minutes, dilation of
bored respiration, lac- dilatation of ear vessels. ear vessels. After 30
rimation, and, after 4 After 40 minutes, minut laedma
mlnutes,station markeddepressaon,rest- ton salivation. and
of sAfter 1 hour, lessness, and Partial dihea. Then ap
ears normal color, de- collapse. After70min- peared normal for 48
presslon, restlessness, utes, complete collapse. hours.
dirhea.

RAT No. 4. RAT No. 5. RAT No. 6.

ameas ratNo.1.238 Samens ratNo.2....l. S. SameasratNo.3. After 540
300 minutes. depres.
sion more mared.
Slight convulsion and
collapse. After 360
minutes, complete col-
lapse.

RAT No. 9. RAT No. 7. RAT No. 8.

Same as rat No.1. 140 Same asrat No. 2. Then -200 Same asrat No. 3. After 1,440
appeared normal for 300 minutes, deprss-
48 hour sion more marked.

SlighteonvulsIonsand
col a se.

I'Survival at east I week.



The course of events is completely altered when the injection of
arsenoxide is preceded by a proper dose of a SH compound. In this
case, the animals tolerate the injection of arsenoxide extremely well
(with exception of lacrimation and salivation), and none of the other
above-mentioned characteristic symptoms appear. Detoxification
of the arsenic, however, is not permanent, and the animals ultimately
die after a much longer time than in the case of the controls (Tables
VI and VII).

Discusson.
The observations reported in this paper clearly indicate that

certain SH compounds are able to counteract the toxic effect pro-
duced by arsenoxide on trypanosomes and a representative mammal.
There are no obvious reasons to doubt that similar results could be
obtained on other related forms of life. In view of the fact that SR
compounds appear to occur as normal protoplasmic constituents of
all living cells with an active metabolism and as R. As===0 com-
pounds are highly toxic to most forms of life, it perhaps may be con-
cluded that arsenic in this form can be regarded as a specific poison
affecting the SH group of protoplasm.

It is quite likely that arsenoxide reacts chemically with the reduced
form of glutathione and perhaps also with some other SH compounds
which may occur in protoplasm 4 according to the following equation:

HS*R RASR+H
R -As: +HSR= *As: SRR +H20

or

OH HS-R S.RR-As: 0°H+HSS R-R As: S.R +2 H2O.
That similar compounds are formed with great esae in the test

tube is shown by the formation of arsenic thioglycollate from As2,O
and thioglycollic acid. Reactions of this type would naturally reduce
the concentration of the SH compounds of the cell in proportion to
the amount of arsenoxide added. If the amount of arsenic furnished
to the cell should exceed a certain limit, poisoning and death would
necessarily follow as a result of the reduction of the absolute amount
of SH compounds below the physiological requirement.

If, on the other hand, the cell is furnished with a certain extra
supply of SH compounds, interaction between arsenic and SH com-
pounds would then not lead to a reduction of the SH compounds
below the physiological requirement, and the protoplasm would
escape injury.
4 Tanret (J. Pharm. Chim. 1909, VI series, XXX, 145) isolated from ergot ergothioneine which was shown
by Barger and Ewing (J. Chem. Soc. 1911, 10, 2338) to be a histidine derivative containing an SR1 group.
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The antagonism between SH compounds and arsenoxide is most
pronounced on trypanosomes in vitro. Particular attention is called
to the ratio of SH compound which will just detoxify arsenoxide.
This ratio is, within a fairly wide.range of variation in concentration,
1 to 10 or 1 to 20; i. e., 10 or 20 more molecules of SH compound are
necessary to detoxify one molecule of arsenoxide. This may be
explained by assuming that the medium in which the trypanosomes
are suspended; i. e., blood, favors the auto-oxidation of the SH
group. This is supported by observations described in the experi-
mental part.

In order to antagonize arsenoxide with regard to its action on the
trypanosomes in the circulating blood, still larger quantities of SH
compound are needed, giving a ratio of 1 to 100 or even more, accord-
ing to the SH compound used. We have shown that the SH com-
pounds are to some extent withdrawn from the blood by the tissues;
moreover, it is to be expected that blood at body temperature would
accelerate the oxidation of- the SH group, as-'compared with the rate
of oxidation which obtains when the blood is kept in the test tube at
about 200 C. The greater' ratio between arsenoxide and SH com-
pounds in the experiments in the living animal are therefore easily
explained on the basis of the greater rate of oxidation- of the SH group
under these conditions. This is in perfect agreement with the gener-
ally accepted view that tissue processes always tend toward a dynamic
equilibrium if one,constituent of the system is present in excess. In
fact, the experimental'evidence presented in the paper is an excellent
illustration of this view.
So far it has been assumed that the SH group of protoplasm, or

that of a compound added to the living test object, reacts chemically
with R * As-===0. We wish to emphasize in this place 'that this
reaction may very well proceed in the reverse direction, especially as
the excess of SH compound is gradually oxidized to the disulphide
(R * S--S - R) modification, otherwise the detoxification of the
arsenoxide action on the rat would not be limited in time, but would
be permanent, and the animal should survive the fatal dose.
As a matter of fact, we have good reason to treat this reaction

between R * As1 0 and R - SH from the standpoint of a dvnamic
equilibrium, for life is essentially dependent on a dynamic and not
on a static equlibrium of the constituents of protoplasm. It is
therefore not astonishing that the cell should have the property of
dissociating a reaction produet of R * As 0 with SH compounds
into its components as soon as the excess of free SH compound has
been oxidized.
Our experiments furnish substantial proof for the suggestion made

by Meyer and Gottlieb that arsenic causes its toxic effect upon
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protoplasm by reacting with a substance which is present in very
small amounts (Minimalstoff).

It still remains to explain the difference in susceptibility of different
types of cells to arsenic. We do not claim to have furnished any
proof which would serve to elucidate this important question. How-
ever, our observations at least are suggestive. It might be reason-
ably assumed that trypanosomes are more easily killed than rats,
for the reason that the former contain and are dependent on a smaller
absolute amount of SH compounds than the vital organs of the higher
animals. Exposure to a certain concentration of arsenoxide would
therefore kill trypanosomes, whereas the infected animal would sur-
vive. There are other factors which very likely also enter into this
problem, such as differences in the permeability for arsenic of
trypanosomes on the one hand and tissue cells on the other.
A similar reasoning might also be applied to the unsolved problem

of the specificity of the chemotherapeutic action of arsenicals for
certain organisms. It is probable that the only infectious diseases
that can be benefited by arsenic therapy are those whose causative
agents are dependent on a considerable amount of SH compounds for
their normal metabolism. it would be interesting, indeed, to attempt
the -treatment of tularsemia with arsenic, because Francis recently
observed the interesting fact that Bacterium tularense grows particu-
larly well in a culture medium containing cystine.5
So far we have dealt with the pharmacological significance of our

observations, but we do not want to neglect the more fundamental
biological bearing of the work.
The suggestion advanced by Heffter, that certain SH compounds

are responsible for the reducing properties of tissues, has led to some
very interesting experiments. Meyerhof (1918) has shown that
extracts of yeast, made by extracting the latter with boiling water,
restore "respiration" to washed acetone yeast in proportion to the
intensity of the nitroprusside test given by the extracts. He, fur-
thermore, showed that a similar effect could be produced on acetone
or washed yeast, if thioglycollic or thiolactic acid were used in place
of the yeast extract. Cystine, however, was without effect.
More recently, Hopkins (1921) has shown that pieces of various

organs (liver, kidney, muscle) can oxidize the reduced form and
reduce the oxidized form of glutathione.

Hopkins and Dixon (1922) observed that washed muscle has the
power to reduce dithiodiglycollic acid to thioglycollic acid. The
former substance promotes biological oxidations less effectively than
the oxidized form of glutathione. These investigators reach the
important conclusion that "coexisting in living tissues with the

6Tuhnemla: X. The Aminoacid Cystino in the Cultivation of Baceium ltlarene. By Edward
Francis. Public HeAlth Reports, vol. 38, No. 25, June 22,1923, p. 1390.
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special enzymic mechanism is a thernostable mechanism for oxida-
tions and reductions. Materials in close association with structural
elements are oxidized, aiOrobically or anaerobically, with the coagency
of the sulphur group of glutathione."

These observations on washed yeast and surviving tissues clearly
demonstrate that glutathione and certain other SH compounds
(thiolactic and thioglycollic acids) are concerned in certain phases of
biological oxidations and reduAtions.

If glutathione really plays such an important part in the life of
the cell, then it is not at all surprising that substances such as arsen-
oxide, which react with the SH group of glutathione, should exert a
toxic action, and that the latter should be counteracted by supplying
the cell with an extra amount of glutathione. In the final analysis,
arsenic would have to be considered as a poison which causes death
of the cell by interfering with the oxidative processes governed by
glutathione.

Conclusons.

1. Glutathione (reduced form), thioglycollic acid, a-thiolactic.
acid, glycylcystein, and thiosalicylic acid counteract the toxic action
of R- As-O compounds on trypanosomes, both in viro and in
the circulating blood of infected rats.

2. The appearance of the symptoms produced by R - AseO
compounds in rats is greatly delayed, as is also the time of death.

3. The corresponding disulphides (R * S--S R) of the above-
mentioned compounds are much less effective or practically with-
out effect.

4. Amino-acids containing no SH group, glucose, lecithin, and
inorganic salts, are without effect.

5. The antitoxic effect of SH compounds is therefore specifically
due to the SH group.

6. Trypanosomes, as all cells with an active metabolism, contain an
SH compound (possibly glutathione), as indicated by the character-
istic nitroprusside test.

7. SH compounds injected intravenously are partly oxidized
within the blood and diffuse in part into the tissues.

8. The theory is advanced that arsenic (in the form R * As=O)
is a specific poison for the SH group of glutathione and possibly
other SH compounds which may occur in protoplasm.

9. The bearing of these observations on the chemotherapeutic
action of arsenic is pointed out.

10. The findings furnish convincing additional proof of the bio-
logical importance of glutathione in the life of the cell.

.1910



1911 August 17, 1923.

Rteferences.

Buffa, Edward (1904): Jour. de Physiol. et Path. Gen., VI., 645.
Cshny, Arthur R. (1918): A Textbook of Pharmacology and Therapeutics. Lea &

Febiger, Philadelphia and New York.
Ehrlich, Paul (1910): Zeit. angew. Chem., XXIII, 2.
Fischer, Emil and Suzuki, U. (1904): Ber. deutsch. Chem. Gesell., XXXVII, 4575.
(1bla, (1902): Malpighia, XVI.
Heffter, A. (1908): Med. Natuirwis. Arch., I, 81.
Hopkins, Frederick Gowland (1921): Biochem. Jour., XV, 286.
Hopkins, Frederick Gowland, and Dixon, M. (1922): Jour. Biol. Chem., LIV, 527.
Hunt, Reid (1921): Jour. Aiji. Med. Ass., LXXVI, 854.
Meyer, Hans H., and Gottlieb, R. (1922): Die experimentelle Pharmakologie. Urban
& Schwarzenberg. Berlin and Vienna.

Meyerhof, 0. (1918): Arch; Gee. Physiol., CLXX, 428.
Sollmann, Torald (1922): A Manual of Pharmacology and its Applications to Thera-

peutics and Toxicology. Philadelphia and London. W. B. Saunders Co.
Voegtlin, Carl, and Smith, HIomer W. (1920): Jour. Pharmacol. Exp. Therap., XV,

475.
(1921): Ibid., XVI, 456.

Voegtlin, Carl, and Thompson, J. W. (1922): Jour. Pharmacol. Exp. Therap., XX, 85.

Addendum.

A new compound has been prepared by condensation of 3-amino-
4-hydroxy-.phenyl-arsenious-oxide (I) with thioglycollic acid. The
compound which forms, even though four mols. of thioglycollic acid
are supplied, appears to be one with two mols. of thioglycollic acid:

/S-CH2COOHAs=O + HSCH2COOH ASCHCOOH
< ~HSCB2COOH /

QX1 NH2;HCI NH4-HCl+H20
OH OH
-I II

Analyses indicate that the complex closely approaches this for-
mula (II). t

CONDENSATION OF "ARSENOXIDE AND TMOGLYCOLLIC ACID.

Seven grams of 3-amino-4-hydroxy-phenyl-arsenious-oxide hydro-
chloride are mixed with 11 gms. (4 mols.) of thioglycollic acid in
a 100-c. c. flask. A red-brown color appears, and the reaction
is exothermic. A slight frothing occurs, which may be due to
occluded air or the driving off of the X mol. of bound alcohol held by
the " arsenoxide." The reaction mixture is now heated on the
boiling water bath for one hour, and becomes a clear, viscous,
yellow fluid. Water resulting from the condensation is removed
by placing the material in a vacuum desiccator for 48 hours. The



Augv1t 17, 11

gummy mass is now washed several- times with anhydrous ether,
with thorough mixing, and sS then dissolved in absolute alcohol, in
which it is easily soluble. A small amount of unchanged "axse-
noxide" remains undissolved and is filtered off. The alcohol is then
evaporated in a vacuum desiccator for several days. The mass
swells and dries to a yellow-brown solid, easily powdered. It is now
washed several more times wnth absolute ether to remove excess
thioglycollic acid and alcohol, and is again dried in a vacuum desic-
cator for several days. It swells and dries to a solid foam, which may
be pulverized for analysis. Analyses for arsenic were by the Lehiii
method.

Arsenic found = 17.58 per cent. Arsenic calculated for the
3-amino-4-hydroxy-phenyl-arsenious-bis-mono-thioglycollic acid comn-
pound, O1OH13iONC1AS2= 18.70 per cent. As analyzed, the new
compound was low in arsenic by 1.12 per cent, indicating a purity
of 94.23 per cent.
Sulphur analyses resulted-as-follows: S found= 18.16 per cent;

S calculated=16 per cent. Sulphur was high by 2.16 per cent,
equivalent to 6.21 per cent of thioglycollic acid in excess. As the
washing of the complound with ether was very difficult on account
of its gummy nature and its hygroscopicity, it is probable that a slight
excess of thioglycollic acid remained, and the arsenic and sulphur
unalyses confirm this.
The new product is a fluffy, light-yellow-brown powder, insoluble

in water, but extremely hygroscopic and going to a red-brown resin
very rapidly in the presence of moist air. It is very soluble in
alcohol, insoluble in ether, soluble in alkali, insoluble in cold mineral
acids.-
For injection in animals the compound was dissolved in and

neutralized with 0.1 Normal alkali.

TRYPANOCIDAL ACTION.

This compound was tested as to its action curve in aimals in-
fected with trypanosomes. It was found that in equimolecular doses
it showed a marked delay in parasiticidal action as compared with
arsenoxide. These data will be included in a Hygienic Laboratory
Bulletin which will be issued later. Here it is only desired to point
out that the results add further proof to the theory of arsenic action
as formulated in this paper.

1912



1913 August 17, 1928.

DEATH ATES IN A GROUD- OF INSUR.P-RSONS. .
COMPAISON OF DEATH RATES FOR PRINCIPAL CAUSES OF DEATH. MAY AND JUNE,

1923, AND RATES FOR W AND COLORED FOR FiRST SIX MONTHS OF 1921, 192,
AND 1923

The accompanying tables are taken from the Statistical Bulletin
of the Metropolitan Life Insurance Co. for July, 1923. They pre-
sent the mortality experience of the industrial insurance department
of the company for May and June, 1923, and a comparison of the
rates for white and colored policyholders for the years 1921, 1922,
and 1923. The rates are based on a strength of approximately
14,500,000 insured persons.
The death rate for this group of persons for June, .1923 (8.7 per

1,000), is stated to be the lowest ever recorded for that month. It
shows a decline of 3.6 per cent as compared with June, 1922, and of
7.1 per cent as compared with May,. 1923. With the exception of
pneumonia, all of the diseases of primary numerical importance
registered lower death rates than those recorded for June, 1922, and,
excepting cancer, declines from the rates for May, 1923, are also
shown.
Deth-rate (annual basi) for prinacpalc m per 100,000 live expl,4 May and June,

-1925, and June and year 1922.
Death rate per 100,000 lves exposed.

CSUSS of Sath June, M, Mlme, Year
1923.' 19 92 1922.1

Total, all causes .......................................... 865.7 932.1 8984 877.2
hoidfever................................................ 4.2 2.5. 2 5.61easlc ............................................ 214.. 1. 7.54.3

Scarletfeer .................................4..... 2 5.4 2.4 4.8qWhooping cough ...............................4....... 4 .4 . .....2.1 2.6
Diphthens ................................................... 9 9.8 11.0 17.8
Influenza ................................................ 11.7 24 10.0 21.5
Tuberculo (all forms) ........................................ 119.3 121.8 132.7 113.4

Tubereulosis of respiratory system......................... 108 71.7 111.9 1156102.9
Cancer ................................................ 69.8 69.8 72.0 1n.5
Diabetes mellitus.--------------------------------------------- 14.9 18.9 (2)17.0
Cerebral hemorrhage ........................................... K 2 61.5 62 4 62.4
Organic dlseases of heart ....................................... 124 4 133.9 126.0 126.0
Pneumonia (all ) ......................................... 54.4 82.9 51.773.3
Other respiratory diseases ...................................... 12.3 14.2 11.3 13.6
Diarrheaandenteritis .......................................... 9.9 6.4 11.810.7
Bright's disease (chronic nephritis) ............................. 710.3 72.3 72.9 69.9
PuerperaIstate ................................................ 17.5 19.3 20.418. 9
8uicides; .........................8....................... . 79.0 8. 7.4
Homicides ....... . ............................................. 6.3 5 3 5.76.2
Other exteral cause (excluding suicides and homicides) ...... 62.3 57.9 62.8 57.7

'rraumatism by automobile .--------------------- 15.5 13.1 13.6 13.5
All othercauses .................................... 192.9 194.4 221.7 172.6

I Based on provisional estimate of lives expoed to risk in 1922. *2 Not available.

Notwithstanding the high gross death rate in this group in the
early part of the year, extending through March, largely chargeable
to the influenza outbreak, the drop in mortality during April, May,
and June brought the death among the white policyholders during the
first half of 1923 to only one-third of 1 per cent increase over that
for the corresponding period of 1922, and the rate among the colored
persons to an excess of 4.2 per cent over that for the corresponding
period of the- previous year.
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Among the encouraging features of the health record for.the first
half of 1923 the outstanding item is stated to be the continued decline
in the death rate for tuberculosis, which predicts a new low rate for
this year. Other encouraging items are the decline in cancer mor-
tality, the drop in the death rate for puerperal diseases, a compara-
tively low pneumonia death rate, despite the influenza epidemic,
and a decrease in diphtheria mortality. The rates for measles and
whooping cough, on the other hand, are much higher than those
recorded for the first half of 1922, the rate for measles.among the
white persons of this. group being more than double and among. the
colored six times the rate for the first half of last year.

It is stated that 241 deaths (3.3 per 100,000) were caused by alco-
holism during the first six months of 1923, as compared with 133
deaths (2 per 100,000) from the same cause during the corresponding
penod of 1922. In addition to the number above,-20 deaths were
reported from wood and denatured alcohol poisoning during the first
half of the current year.
Death rates (annual basic) for incipal eauses per 100,000 persn exposed, for white and

colored polcyholders, first 8ix months of 1921, 1922, and 1923.
[industrial department, Metropoitan Li Insurance Co.J

Death rates per 100,000 persons exposed.

White. Colored.-
Cause of death.

January- January- January- January- January January-
June, June June, June, June, June,192I. 1922. 1921 19X'. 192. 192

All causes ofdeath ............ 92 921.0 8729 1,s2.s 1,48Q5 1,3.t2
Typhold fever . . .......... 2 3.2 3.8 L O 6 3 '6.9
Measles .. 13.1 4 & 4 11.6 .0 2.6
Scarletfever -- . &4 7.1 10.3 1.3 .6 3.6
Whooplngcough. .................... 6.5 2.7 4.7 7.9 3.5 . 7.8
Dipheran r ..................... 17.7 10.9 2& 4 6 3 8 1 .2
nnuenza ................................ 47.2 32.7 11.0 9&3 68.1 i 4 3
Meningococcusmeningitis................ .7 .7 1.1 .6 .6 1.O
Tuberculosis (all forms) ............ ...... 102.7 1M 5 110 0 263.8 260.1 296

Tuberculosis of respiratory system.... 94 2 98.2 9 9 253.5 2387 269.2
Tuberculosis oftheme ,etc 4.2 4.7 6.6 6.8 6.4 6.
Otherfrmsoftuberculosis............ .3 66 .5 14.6 1 0 19.0

Cancer. ................................ 71.4 74.5 71.7 6 2 70 2 69.7
Diabetes .............. .................... .19.7 (1) (1) 17.0 (M)(l)
Cerebral hemorrhage; apoplexy........... .5 65.8 60.6 101.6 101.2 921
Orgicdiseasesof thesoit .........helt..... 1$ 0 138 5 119.5 216.3 206 9 178 0Total respiratory diseases..6..... 1 0 114.1 102.1 214.7 182.9 160.4

Broncbitis ........................... 6.7 7.1 6.6 10 6 12.4 12.7
Bronchopneumcnla.. ... 9 6.8 30.9 51.6 -44.4 39.9
Pneumonia, lobar andundefined. , 603.6 62.7 5 6 140.0 113.4 961
Other diseases of respiratorsystem. . 8. 8 8.6 8.9 12.6 12.7 12. 7

Diarrheaand enteritis ............. 6 7 7.8 10.7 8.9 11.7 11.0
Under2ye.s.. .......... 3.2 3.6 4.0 2.3 3.0 2.4
2yearsandover. ...................... 3 5 4.2 6.7 6.6 8.78. 6

Acute nephritis . .........6... &3 6.6 5.5 1.2 18. 1 .8
Chronic nephritis ......................... 7 8 70.6 67.6 119.7 125.4 If0 4
Total puerperal state .............. I& 8 20.6 21.2 24.2 27.3 29.8

Puerperalsepticema . . 7.2 7.7 10.0 9.3 11.1 13.2
Puerperal albunminuria and convul-
sions . . ,,,,,,, ,,,,,,4.1.14.6 6.5 6.7 7.4

Other diseases ofpuerperal state. 7.4 7.9 .7 9.4 9.6 9.1
Total external causes .............. 66.6 63.7 63.4 100.2 89.3 947

Suicides . ................. &3 8.3 7.9 4.9 6.0 .4
Homicides - 3 2 3. 5 3. 6 29.7 24.7 2&67
Accidental and unspecified violence. 56 1 51.8 1. 8 655 59.6 62.5

Accidental drowning .. 4.8 &4 6.1 2.7 6.0 6.2
Automobileaccdents. . 120 11.1 10 8 10.6 6.2 8 3

All other and ill-defined causeofdeaths 157.9 180.6 177.7 279.8 307. 0 -, 211B 4

I Not available.
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DEATHS DURING WEK ENDED AUGUST 49,192&.
SUUMMar of iifrainreceived by teegaph from industrial insurance simpne forweek ednAust4, 193 n orspnigwe f 1922. (Fromi the Weekly HealthIndex, Augut11923,ssudb h Bruoh Census, Department of Commerce.)

Weekended Corepodn
Aug. 4, 1923 wk, 1922

Policies in force .....................54,580,305 50,350,088
Number of death claims .................. 8,873 7,535
Death claims per 1,000 policies in force, annual rate.... 8.5 7.8

Deathsi from all causes in certain large cities of the United States during the week ended
Augwt 4, 1923, infant mortalit' annual death rate, and comparison with correspondingweek of 1922. (From the Weekl Healtd Index, August 11, 1923, issued by the Bureau
of the Census, Department of Cmec.

Week ended Anniua Deaths under Itn
Aug. 4, 1923. death I1yea. mer-

rate per tjity
city. ~~~~~~~~~1,000, ratCity. ~~~~~~~~~confe-Week Carre. weeiTotal Deathl spending ended spon endedeaths rate.' wek Aug. 4, Wek Aug. 4,

Total..................... 5,86 1G.4 10.4 864 873.....
Ar,Ohio.. ............... 24 6.0 7.0 4 4 47Albany, N. Y. ................. 33 14.7 -10.3 1 3 22Atlainta,Ga .8................... 3 14.7 .14.7 10 9...Baltimore, Md. ................... 181 12.2 14.0 24 49 -7iminghm, Ala.................. 61 16.2 13.4 12 8Bos-nMass................... 151 10.2 11.5 21 29 ....rideprt Co n ....................... 18 5.8 9.4 45 55ufaoNY.................... 120 11.7 9.8 18 21 75Cambridg Mas .................. 21 9.8 9.9 0 2 0Camden J. $................26 10.9 13.3 8 5 132Chicago, Ill .........;-----------.1537 9 7 8.4 77 78

....Cincinnati, Ohio ..................108 13.9 12.9 28 11 184Cleveland, Ohio'.163............... 9.8 7.9 30 30 82Columbus, Ohio .................. 71 14.2 10.3 4 5 42Dallas,Tex..................... 55 16.2 14.6 5 14.....Dayton, Ohio.................... 33 10.4 10.3 5 2 82Denver, Colo.................... 58 11.1 14.0 5 10.....Des Moim3s, Iowa .................. 1 ...... 0.........etrit M ch.......................... 01O 10.5 9.4 .6 26)72DulUth Minn.................... 23 11.3...... 4...... 91Erie, Pa................. 12 5.6 11.4 2 . . 4tFall River, Mass.'.1~~~~~~~~~~... 6 15.5 14.2 6 9 8
Flint Mich.-------------------- 19j 8.4....... 2....... 40FortWorth,Tex .................. 29I 10.5 11.4 5 4.....Grand Ravids, Mich ................ 28 j10.0 7.6 5 7 7-9Houiston, Tox ..................... 0 10.1 9.0 7 4......nianapolis, Ind-.................. 8 13.5 10.4 11 8 8Jacksonville, Fla .................. 24 12.5 15.5 2 7....JTesY City,N J.................. 47 7.9 10.7 6 7 40Kansat City, Kans ................. 31 14.0 18.3 3 1 69KansasCity, Mo .................. 86 12.7 15.8 10 14.....LsAngeles Calif..................174 13.6 13.1 20 15 7LoisiYe-------y------------ 671 13.6 9.1 121 9 12Lowell Mass ................. 34 14.4 13.2 6 10 104

........................ 161 8.1 ... . 4 ... .. 105?Mem1phis, Tenn m.................. 57 17.5 18.0 10 7....Milwaukee, Wis................... 841 9.0 9. 1 17 11 8.1Minneapolis Minn................. 611 7.8s 9.0 5 10 27Nashville, ¶tenn3.'.................. 43 18.5 17.8 2 4.....New Bedford, Mass................. 26 10.4 11.9 8 4 125New Haven, Conn ................. 331 9.9 7.7 5 6 65New Orleans, La ................... 12 15.9 17.9 19 20 ...NowYork,N.Y..................944 8.3 9.5 122 171 49
Bronx Borough................. 94 5.8 8.2 8 11 28Brooklyn Borough ...............301 7.3 8.8 41 57 44Manhattan Borough ..............425 9.8 10.5. 61 88 59Queens Borough .8.............. 2 8.0 9.6 8 9 43Richmond Borough............... 42 17.2 112.6 4 6 73Newark,N.J.................... 91 10.8 &9 16 12. 75

1 rnnal t per 1,000 population.
' Deaths under 1 year per 1,000 births--an annual rate based on deaths under 1 year for the week andestimated births for 19,22. Cities left blank are not in the registration area for births.I'Deaths for week ended Friday, Aug. 3,1923.
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Deaths frm all causes in certain large citics of the Unitcd Statea durng the week ended
Alugust 4, 1923, infnt 'nortality annual dccth rate, and comparisonwith correesponding
week of 1922. (PFrom the Weely Health Index, Auqiut 11, 192, i d by the Buweau
of the Cenu, Department of Commerce.)-Uontinued.

Week ended Annual Deaths under Infant
Aug. 4, 1923. death 1year. mor-

rate per tality
City 1,000, raelcmteCity WM~~~~~crr- Week Corre- wee~k

Total Death sponding ended sponding ended
deaths. rate. week, A 4, week, Aug. 4,

192. 1M . 1922. 1923.

Norfolk,Va ....................................... 26 8.5 10.0 9 1 159
Oakland,Clff .............. 36 7.8 7.2 4 0 51
Omaha, Nebr .......... 41 10.5 11.7 9 6 97
Paterson, N. J .................................... 31 11.6 8. 3 2 1 32
Philadelphia Pa.................................. 365 9.9 9.6 45 66 58
Pittsburgh Pa .143 12.612.136 29 125
Portland, (Stag:.............. ... ............... 33 6.7 9.7 5 0 51
Providence, R. I ......................... .... 40 8.6 15.8 6 8 49
Richmond, Va.................................... 59 17.0 9.6 14 6 172
Rochester,N.Y .................................. 57 9.4 9.7 8 15 63
St.Louis o..................................... 171 11.1 9.5 28 18
St.Paul in ................................. 43 9.3 11.3 5 3 46
Salt LaeCity Utah 3 ............................ 23 9.5 5.0 6 3 98
an Antonio, tex ................................. 64 18.1 14.1 9 15 ........

San Francisco, Calif ............................... 121 11.7 11.0 9 7 54
Seattle, Witlh .... ... 50 8.3 6.6 5 1 44
Spokane, V,ash .18 9.0 11.5 2 1 44
Springfield Mass.................................. 30 10.8 9.3 4 4 57
Syracuse, .Y.................................... 36 10.2 8.9 7 4 91
Tacoma, Wash.,.................................. 19 9.7. . ........ 3 ........ 75
Toledo, Ohio...................................... 60 11.7 9.2 4 4 40
Trenton N.J ..................................... 29 11.9 14.6 9 8. 152
Utica, .Y..........................I............. 16 8... ........ 0 ........ 0
Washington, D. C................................. 122 14.5 11.7 18 10 10 3
Wilmington, Del .................................. 18 8.0 7.7 3 2 61
Worcester Mas ........... 26 7.1 10.8 4 6 46
Yonkers, 1K.Y .................................... 11 & 3 11.9 3 6 65
YoungBtown, Ohio................................ 20 11.4 8.3 6 4 81

*Deaths for week ended Friday, Aug. 3, 1923.



PREVALENCE OF DISEASE.

No health department, State or local, can effectively prevent or control diease withot
knowledge of when, where, and under what conditions cases are occurring.

UNITED STATES.

CURRENT STATE SUMMARIES.

These reports are prelminy, and the figures are subject to change when later returns are recelved by
the State health officers.

Reports for Week Ended Aug. 11, 1923.

ALABAMA.
Cases.

Chicken pox . . 2
Diphtheria . . ......... 20
Dysentery........... 28
Influenza . . 8
Malaria . . ......... 245
-Measles ............. 123
Mumps . .1.........
Pellagra . ....... 15
Pneumonia . . ......... 18
Poliomyelitis ............ 1
Scarlet fever ........... . 9
Tuberculosis . . ......... 29
Typhoid fever . . ......... 107
Whooping cough...... ..... 36

ARIZONA.
Diphtheria ....................................
Measles........................................
Pneumonia...................................
Scarlet fever:..................................
Tuberculosis..................................
Typhoid fever ..........;

ARKANSAS.

Cerebrospinal mening tis......................
Chicke i pox...................................
Diphtheria ....................................
Hookworm disease............................
Influenza.....................................
Malaria.......................................
Measles........................................
Mumps......................................
Ophthalmis neonatorum......................
Paratyphoid fever.............................
Pellagra.................................
Pneumonia...................................
Scarlet fever...................................
smallpox......................................

5
3
1
4
6
3

1
2
3
1
5

474
61
1
1
3
19
1
2
2

ARKANWSAS-cO tinued.
Ca

Tr ............

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

CAUFORNA.
Cerebrospinal meningitis:

Mereed County............................
San Francisco ............. _ ..;

Jaundice-Pasadena...........................
Lethargic encephalitis-La Mesa...............
Poliomyelitis-Ontario ................. .

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

COLORADO.

(Exclusive of Dcnver.)

4
18
34
21

1
1
2
1
1

21
14

Diphtheria. ...................... 6
Measles. ...................... 15
Mumps. ...................... 2
Scarlet fever..... .................. 2
Tuberculosis . .................... 139
Typhoid fever . .1.................

CONNECTICUT.
Chicken pox .................... 6
Conjunctivitis (infectious) . .1............
Diphtheria. ...................... 24
Dysentery (bacillary) ....................... 2
Influenza. .......................1
Lc hargic encephalitis ....................... 2
Malaria. ...................... 1
Measles . ...................... 18
Mumps. ...................... 5
Pncumonia (lobar) ....................... 3
Poliomyclitis. ...................... 2
Scarlet fever...... . 17
Septic sore throat. ............................. 5

(1917)
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CO ECTIC -cOnltIIUOd.
Cases.

Tuberculosis (all forms) ....................... 36

Typhoid fever ............................ 9

Whooping cough............................ 50

fLORIDA.

Anthrax ............................. 2

Cerebrospinal meningitis ...................... 3

Diphtheria ............................. 11
Influenza ............................. 6

Lethargic encephalitis ............1............ I
Malaria ............................. 36

Pneumonia............................. 34

Scarlet fever ............................. 1

Typhoid fever ............................. 30

GEORGA.

Chicken pox............................. 2

Diphtheria ............................. 6

Hookworm disease ............................ 5

Malaria ............................. 35

Measles ............................. 27

. .....................

Scarlet fever .1

Septic sore throat .1

Smallpox. 1

Tuberculosis (all forms) 8
Typhoid fever ................................. 21

Whooping cough. 5

ILINOIS.

Cerebrospinal meningitis:
Cook County (including Chicago). 2

Chicago. 1
Diphtheria:

Cook County (including Chicago).......... 56

Chicago................................ 51

Scattering ................................. 34

Influenza ................................... 3

Pneumonia................................... 88

Poliomyelitis:
Chicago. 2
Morgan County .1

Stephenson County .1

Scarlet fever:
Cook County (including Chicago).......... 24

Chicago ............................... 22

Scattering ................................. 25

Smallpox................................... 4
Typhoid fever:

Chicago ................ 11
Scattering ................ 48

Whooping cough ................ 173

INDIANA.

Diphtheria ................ 40

Influenza ................ 10

Measles ................ 61

Pneumonia.................1

Rabies in animals:
Floyd County .................1

Sullivan County.................1

Scarlet fever ................ 17

Smallpox ................ 13

Tuberculosis ................ 33

Typhoid fever ................ 11

I Week ended Friday.

IOWA.

. Case
Diphtheria ...................... 5
Scarlet fever ...................... 15

Typhoid fever ...................... 2

KANSAS.

Chicken pox...................... 2

Diphtheria ...................... 15

Dysentery (bacillary) ....................... 2
Influenza .......................'. 5

Lethargic encephalitis ...................... 4

Measles ...................... 52

Mumps...................... 3

Pellagra ...................... 1

Pnelumonia...................... 5

Poliomyelitis ...................... 11

Scarlet fever ...................... 32
Smallpox.......................... I
Tuberculosis ...................... 30

Typhoid fever: ...................... 43

Whooping cough .................... .. 95

LOUISANA.
Dengue...................... 2

Diphtheria ...................... 17

Malaria ........ 21

Measles ........ 4

Scarlet fever ........ 3

Smallpox........ 2

Tuberculosis ........ 24

Typhoid fever ........ 30

Whooping cough ..............................

MAINE.

Chicken pox ................................... 4
Diphtheria .............. .....; ........... 7

German measles ............................... 2

Influenza ................................... 1

Measles ................................... 22

mumps.................................... 3

Poliomyelitis .................................. 2

Scarlet fever ................................... 10

Tuberculosis .................................. 6

Typhoid fever 3.................. 3
Whooping cough .... ............. 10

MARYLAND.i

Cerebrospinal meningitis ..................

Chicken pox................. 4

Diphtheria ................. 20

Dysentery.---------------- 19

Influenza ...........1....... - .

Malaria ................. 4

Measles ................. 56

Mlimps ................. 3

Ophthalmia neonatorum .......... ....... 2
Pneumonia (all forms) ........ ......... 11
Scarlet fever ................. 31

Tetanus ...........

Tuberculosis ................. 37

Typhoid fever ................. 44

Whooping cough ................. 60

MICMGAN.
Diphtheria ................. 65

Measles ................. 85

PPneumonia................. ;

1918
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Caes.
Scarlet fever................ 51

8mlpox.................
Tuberculosis ................ 46

Typhoid fever................ 22

Whoopingc ................ 99

Chicken pox................ 1

Diphtheria ................. 44

Measles ................ 12

Pneumonia................ 2

Poliomyelitis .........,,,, 2

Scarlet fever ....... 56

Smallpox ..... 11

Tubercuosis ................... 56

Typhoid fever ................ 11

Whooping cough ................ 13

Cerebrospinal meningitis .....1..

Diphtheria 15

Poliomyelitis 1

Scarlet fever 3

Smallpox...... 2

Typhoid fever ...... 42

MSOURI.

Cerebrospinal meningitis ................. 2

Chicken pox................. 2

Diphthei................. 33

Epfdenilc sore throat ..................

Measles................. 39
Mumps................. 4

Ophthalmia neonatorum..................
Poliomyelitis ................. 2

Scarlet fever .................

Smanpox........... .I

Tetanus ........ 1

Trachoma........ 4

Tuberculosis ........ 55

Typhoidfever .......... 27
Whooping cough .......... 131

MONTANA.
Diphtheria .................................. 2

Rocky Mountain spotted fever:
Wolf Creek ................................

Scarlet fever ..................................

Typhoid fever ................................. 2

NEW JERSEY.

Chicken pox........... 22
Diphtheria ............. 58

Influenza .......... 4

Malaria ...........1

Measles ............. 36
Pneumonia ......... 28

Poliomyelitis 7

Scarlet fever ........... 17

Typhoid fever ........... 22

Whooping cough ........... 70

NEW MEXICO.
Chicken pox ...... 2

Conjunctivitis 1....

Diphtheria 16

Measles 4

1 Deaths.

NEW MZXben-cnUinned.

Scarlet fever ..................1

Smallpox .................. 3

Tuberculois .................. 3

Typhoid fever .................. 16

Whooping cough .................. 4

NEW YORK.

(Exclusive of New York City.)

Cerebrospinal meningitis ................ 1

Diphtheria ................. 73
Inflenza.

Lethargic encephalitis ................ 2

Measles ................. 239
Pneumonia ................. 58
Poliomyelitis. ........... 12
Scarlet fever .......... 73
Smlpox .......... 5

Typhoid fever ..................; 32
Whooping cough ................ 162

NORTH CAROLINA.

Cerebrospinal meningitis ................. 1

Chicken pox..................................... 6

Diphtheria ........... 48
Moasles ........... 193
Scarlet fever ........... 22
Smanpox..........
Trachoma--------...
Typhoid fever ................................. 90
Whooping cough.......... 156

OREGON.
Chicken pox .1........

Diphtheria .......... 5

Measles 7

Pneumonia ........... 13

Scarlet fevr ................................. 8

Smapox ................................. 7

Tuberculosis ........: ...... 2

Typhoid fever. ................................ 3

Whooping cough .............................. 8

SOUTH DAKOTA.,
Anthrax ........................1. I

Diphtheria. ................................. 2

Meass .............. . .................. 17
Pneumonia .................................

Poliomyelitis .................................

Scarlet fever ............ 3

Tuberculosis. .................................. 2

Typhoid fever .............. 3

Whooping cough .............................. 2

TEXAS.
Chicken pox .................................. 6

Dengue.............. 5
Diphtheria .... .. ..... 18
Dysentery 6

Influenza ............ 9

Measles ........... 12
Mumps............ 11

Paratyphoid fever. ............................ 2
Pellagra 6

Pneumonia .... 5
Pollomyelitis .1....

Scarlet fever .... 17

'1919
I

Cases.
Bmlet fever................................... I

smanpox ..................................... 3

TubercIdOsis .................................. 3

Typhoid fever................................. :16
Whooping cough .............................. 4

xzw YORK.

(E;clusive of New York City.)
CffebroSpinal meningitiS ...................... 1
Diphtheria .......................I............. 73
InfiLenza I

Lethargk emephaRtis ......................... 2
Measles........................................ 239
Pneumonia.................................... 58
PoUomyelitis....v ............................ 12
Scarlet fever................................... 73
smanpox ........................4 ............ 5
Typhoid fever................................... 32
Whooping cough .............................. 162

NORTH CAROLMA.

Cercbrospinal meningitis ...................... 1
Chicken pox..................................... 6
Diphtheria .................................... 48
mcasies........... 193

.............................

Scarlet fever .................................. 22
Smanpox...................................... 21
Trachoma -------------------------------------
Typhoid fever.................................
Whooping cough .............................. 11%

OREGON.
Chicken pox................................... I
Diphtheria ......................4............. 5

Mftsles........................................ 7

Pneumonia.................................... 1 3
Scarlet feva .................................. 8
smanpox....................................... 7
Tubewulosis................................... 2
Typhoid fever................................. 3
Whooping cough .............................. 8

SOUTH DAKOTA.,Anthrax....................................... I
Diphtheria .................................... 2
Messim........................................ 17
Pneumonia.................................... IPoliomyelitis .................................. I
Scarlet fever................................... 3Tuberculosis................................... 2Typhoid fever ................................. 3Whooping cough .............................. 2

TEXAS.Chicken pox................................... 6Dengue........................................ 5Diphtheria .................................... 18Dysentery..................................... 6Influenza...................................... 9Measles........................................ 12Mumps........................................ 11Paratyphoid fever............................. 2Pellagra. :....................... 6Pneumoms.................................... 5PoUomyelitis.................................. IScarlet fever .................................. 17
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2xAs--contirnued.
Ca

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

Trachoma .....................................
Typhoid fever.................................
Tuberculosis.................................
Whooping cough..............................

VERMONT.

Chicken pox...................................
Measles........................................
Mumps.......................................
Poliomyelitis ................................
Scarlet fever...................................
Smallpox ....................................
Whooping cough..............................

WASHINGTON*

Chicken pox...................................
Diphtheria....................................
Dysentery....................................
Measles......................................
Mumps.................. ; .

Pneumonia ..................................
Poliomyelitis:

King-County..............................
Seattle...................................
Whatcom County.........................

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

ses.
12
10
74
49
28

3
37

12
4

2

3
14

12
20
3
16
4

1

1

1

1

22
16.
58
10'

wAS rGTow-oonatined.
Cs

Vincent's angina.............................
Whooping cough ..............................

WEST VIRGINIA.

Diphtheria...................................
Scarlet fever...................................
Typhoid fever.................................
I ~~WISCOqNSIN

Me

so

3

11
S

Milwaukee:
Cerebrospinal meningitis .................. I
Chickon pox............................... 1

Diphtheria ................................ 8

Poliomyelitis .............................. 2

Scarlet fever ............................... 8

Smalpox ...........1
Tuberculosis .............................. 15

Whooping cough ......... ................. 29
Scattering:

Chicken pox............................... 8
Diphtheria ................................ 46
Measles ....... . 105
Pneumonia ........ . 2

Scarlet fever ....... 48
Smailpox ..................... 10

Tuberculosis ....................... 19

Typhoid fever ..................... 8

Whooping cough ......................... 150

WYOMING.
Metsles ................. 2

TDuberculosis..... ;; ............ 1

Reports for Week Ended August 4,1923.

NORTH DAKOTA.
Cases

Chicken pox ....................... 3

Diphtheria ....................... 2

Lethargic encephalitis ....................... 2

Measles ....................... 23

Pneumonia ....................... 2

Poliomyelitis ....................... 2

Scarlet fever ....................... 2

........................ 2

Tuberculosis ....................... 2

NORTH DAKOTA-continued.
- Case.

Typhoid fever ....... 2

Whooping cough ..........

WTOMING.
Measles .....................................
Scarlet fever..................................
Smallpox .....................................
Tuberculosis ..................................
Typhoid fever.................................

5
3

1

1

2

SUMMARY OF CASES REPORTED MONTHLY BY STATES.

The following summary of monthly State reports is published weeldy and covers only those States frm
which reports are received during the current week:

Dela w are ..... 16 4 5 n ..... ..... 33....

State. a N~~~~~~~~ o=3

a aw 0

Junie, 1953.
Delaware ................16 4 5 71 ....... 33 .... 4
Montana................12......... 101 ....... 60 25 2

1920



1921 Augt 17. 1923.,

CTY REPORT-FOR WEK -ENDED JULY 28, im.

CEREBDROSPINAL MENINGITIS.

The coumn headed "Median for previous years" gives the median number ofcam repored duringthe
corresponding week of the years 1915 to 1922, inclusive. In inetances in which data for the full eight years
are incomplete, the median is that for the number of years for which information is available.

City.

Alalbama:
Bimingham.........

Califomia:
L Angeles........

Minois:
Chicago..............
r port..........
Springfield...........

Kansas:
Parsens..............

May d:
Batimore............

Massachusetts:

Lawrence.........
Methuen ............

Ann Arbor........
.Missouri:

St. Louis............

Median
f3r pre-
vious
years..

0

0

0

0

0

0

0

0

Weekended~~ ~ ~ ~
Week ended
July 28, 1923.

Cases. Deaths.

I

........

I

1

2

........

2

........

1........

1

........

1

city.

New Jersey:
Wcst Hobokelma.......

New York:
Buffalo...........

North Carolina:
Winston-Salem.

Ohio:
Celumbus............

Pennsylvania:
Philadelphia.........

- Pittston.............
Wilkes-Barre....

West Virginia:
-Charleston

Wisconsin:
Milwaukee...........

Week ended
Mein July 28,

far pro.
vl)us_
years. Cases. Death

0

0

0

0

1

0

0

0

1

1

1

1

2

........

........

......

........

........

........

........

DIPHTHERIA.

See p. 1926: also Current State summaries, p. 1917, and Monthly summaries by
States, p. 1920.

INFLUENZA.

Cas. Case.DCthss, 1h
week ~~ ~ ~~~~Aweek

City. Week Week tended City. Week W*1 endd
ended ended July 28, ended 64nd ,tJuly 2i,
uly 29, July 28, 1923.
i922.1923. 1 1923.

California: Michigan:
Los Angees.......... 1 5 ...... Detroit ...................... ........

Oakland ............. ........ 1 ........ New Jersey':
San Diego . ... ........ 1 ...... Newark.............. 5........
San Francisco ... .... I. New York:
Santa Barbara....... ........ ....1.... NewYork........... 7 8.

Fllorida: Ohio:
Tampa .............. 2. ....... .... Cleveland .................... 1.1

Georgia: Pennsylvani:Aor nta ..............n ........ ....t Pihia. . . ...... ........ P dpi2 1
Illincs1: 1. ittsburh. ........ 2 2

Chicago ... ........ .... th........ .. 4 .. I
Mar land: Salt Lake City .... ........ ........ 1

saltimore............ ... 1 1 Wisconsin:
Cumberland......... 3 . .. ...... Milwaukee ....... .... ........

Massachusetts:
Adams ..... 2. .. ........

Boston ...1........ .... 1

LETHARGIC ENCEPHALITIS.

l2ll-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~1

550840 23 4
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CITYR- O -FOR WE ENDED JULT 28, 1923-Continued.
MALARIA.

City. Cas. Daths. aty. . Deaths.

Alabam: MinisO:
Birm .............n 2 .......... .................. 1
Dothan ............... 5 ....... La:
Mobile . .. 3..... New Orleans ............. 1......
Tuscaloosa............... 3 1arand:

Arka sB: ..........................

UttleRock............... 1 ....... . ichigan:
Calr: Detroit..................it I

Long Beach ............. ...1....... Rhode Island:
San Franc1sco............ .......... Providen e...............e 11

Connecticut: Tennesee:
Hartford........ 1..... Mempis.. his..... 23 .....

Florida: Na.v1.shvle le 1
Tampa ................... 4 ....... Texas:

Geiany. 1 Dallas ..................lBgny.................. 3 1 Fort Worth.............. 1.... 1
Augusta ................. 7 1 Houston.................. ..........I
Brunswick ............... 8... San Antonio.......................1
Macon................. 6 ..
Rome .............2......
Savannah ......... 4 1

MEASLES.

See p. 1926; also Current State summaries, p. 1917, and Monthly summares by
Btates, p. 1920.

PELLAGRA

City. C|ses. Deths. city. es Deths.

Alabama: North Carolina:
Birmingham.............W ....1....................
Mobile. .......... 1 South Carolina:
Tuscaloosa ............... 1. .. Columbia. ...1 1

Massacbusetts: VlrgVia:
Peabody ................. 1 ....... iemond................ ......1

PNEUMONUA (ALL FORMS).

Alabama:
Birmingham............
Dothan......
Mobile...................

California
Alameda................
Long Beach............
Los Angeles.............
Pasadena...............
Sacramento...............
San Francisco...
Stockton.................

Colorado:
Denver...................

Connecticut:
Bridgeport...............
Fairfield..................
Hartford..................
New Haven.."III

District of Colambia:
Washington............

Florida:
Tampa...................

Georgta:
Atlanta...................

Ilnois:
Aurora...................
Blue Island...............
Chicago...................
Cicero....................
Decatur..................

7
2

..........

1

1..........

2

....................

..........

..........

..........

..........
i..........

2
........i..

..........

6

'''''''''i
..........

11

''''-''''i
8
3

6

..........

..........

8

1

14

25
..........

Illinots-Continued.
East St. Louis...........
Freeport..................
Jacksonville..............
La Salle..................
Peoria... ..

Sprin eld...............
Indianw-

East Chicago.............
Fort Wayne..............
Indianapolis .............
New Castle.............
Terre Haute.............

Kentucky:
Covington ................
Lexington................
Louisville................

Louisia :
New Orleans.............

Maine:
Bangor...................
Portland................

Maryland:
Baltimore................

Massachusetts:
Amesbury...............
Attleboro.................
Bost ..................
Chelsea..................
Fall River...............
Haverhi................

..........

..........

..........

..........

..........

. .........

..........

..........

..........

. .... .. .. .

..........

.. .. .

..........

..........

..........

..........

.''''''''i
1
1
1
1
1
1
3
1
1

1
3
3

14

12
1
1
10
1
2



August 17, 1923.

CITY REPORTS FOR WEEK ENDED JLY 28, 1923-4oContinued.

PNEUMONIA (ALL FORMS)-Continued.

City.

Massachusetts-Continued.
Lowell...................
yL,r.t ........... .......
New Bedford.
Salem....................
Somerville................
Springfield...............
Taunton...............
WorceDster...............

Michigan:
Detroit...................
Flint .....................
Grand Rapids............
Hamtramck..............
Highland Park...........
MIskegon...............

Minnesota:
Rochester................

Missouri:
Kansas City..............
St. Joseph................

Montana:
M soula..................

Nevada:
Reno.....................

New Hampshire.'
Concord..................

New Jersey:
Hoboken.................
Jersey City...............
Kearny..................
Passaic...................
Paterson;;; ..............
Perth Amboy............
Plainfleld.................
Trenton..................

New York:
Alany...................
Aubum..................
Buffalo...................
Elmira...................
Lackawanna.............
New York................
Niagar Falls.............
Peekkill.................
Poughkeepsie............
Rochester................
Schenectady..............
Syracuse.................
Troy......................
Watertown...............
Yonkers ..................

Cases. Deaths. City.
-I 1i

26
........ ..

1..
..........

1

1

..........

1

103
..........

2
117

..........

13

2

:1

1

4
1

..

1

20
,1

..........

.i1

,1

4
,1

..........

1

..........

..........

1

3.,1

..........

..........i

..........

.3
:1

61
1
1

1
......

North Carolina:
Winston-Salem...........

Ohio:
Akron....................
Ashtabula................
Barberton................
Cincinnati................
Cleveland................
Columbus................
Day ton...................
East Cleveland...........
East Youngstown.
Middletown ........;.
Newark..................
S1ringfield ........
TPoledo............
Yougstown.............
Zanesville................

Oregon.
Portland.................

Pennsylvania:
Philadelphia.............
Pittsburgh..

Rhode Esland:
Providence...............

South Dakota:
Sioux Falls;.............

Texas:
Beaumont................
Dallas ...
El Paso..................
Fout Worth..............
Galvesten ................
Houston................
San Antonio..............

Utah:
Salt Lake City.

Virginia:
Alexandria...............
Lynchburg...............
Norfolk...................
Petersburg...............

West Virginia:
Huntington..............

Wisconsin:
Janesvlle................
Milwaukee...............
Racine...................
Sheboygan ...............

POLIOMYELIT1S (INFANTILE PARALYSIS).

The column headel "Median for previous years" gives the median number of cases reported duiring the

corresptnding week of the years 1915 to 1922, inclusive. In instances in which data for the full eight years
are incomplete, the median is that for the number of years for which information is available.

Week ended Week ended
Median July 28, l923. Median July 28, 1923.Median July28, 1923. ~~~~~forpre-______City. for pre- City. vi__Coyusvious

Y81ars Cases. Deaths. y-. s- Cases. Deaths.

Alabama:
Birmingham.........

California:
San Diego............

Connecticut:
Hartford.............
New Haven..........

Illinois:
Chicago.............

0

0

0

0

5

1

1

2
1

2

........

........

........

Indiana:
Indianapolis.........

Kansas:
Lawrence...........
Wichita..............

Louisiana:
New Orleans........

Maryland:
Baltimore............

0

........

- 0

0

1

1 ........

, ........
I ........

I ........

1 I........

1923

Cases. Deaths.

I
I

........ ..

..........

..........

..........

..........

..........

..........

..........

..........

37
..........

1

..........

..........

..........i

35
a .........

1i
1
1
1

1
3
5
1
2

23
20.1

2

I

2
1
3
3
1
3
1

I

1
1

2

2

-



A ugu" 17, 1924

CITY REPOITS FOR WEKEDDJULY 28, 1923--Continued.
POLIOMYBLITIS (INFANTILE PARALYSIS)--Continued.

Median Week e-nded MeinWeek ended
for-July 28, 1922. Mediane JUly 28,1922.

City. %rosCity. vious__
yealrs. Case. Deaths. yems Case. Deaths.

Massachusetts: New York:
Bostn.1....... 1.... NewYork....... 5 35 2
Clinton........ 0 1..... Newburgh....... 0 3.....
Newton ........ 0 1 1 Ohio:

MHichigan: East Cleveland ....1.... I.....
Detroit......... 0 1 1 Pennsylvania':

Missouri: Erie .......... 0 1.....
Springfield....... 0 ..... 1 Pittsburgh....... 0 1.....

Nebraska: Washington.
Omah......... 0 3 ..... Seattle......... 0 1.....

New Jersey: . 0 1

RABIE IN ANIMALIS.

City. Case. City. Case.

Callfornic. Missouri:
LnBec.1........... Kansas City.............. 2
Lonee............. 21 New Jersey:

Massachusetts: Ornge ............... 1
Chelsea................ 2

SCARLET FEVER.

See p. 1926; also Current State suimmaries, p. 1917, and Monthly sumrisby
States, p. 1920.

SMALLPOX.
The column headed "Median for previous year" gives the median number of cases reportectduring the,

corresponding week of the years 1915 to 1922, inclusive. In instances in which data for the full eight years
are Inoqmplete, the median is that for the niumber of years for which informatio is available.

Week ended Meia
Week endedMedia July 28, 1923. Mein July28, 1923.

forpre- _______Ct.for pre-city. vious Ct.vious
years. Cases. Deaths. years Cases. Deaths.

California: Minnesota-Continued.
Los Angeles ...... 0 9 ..... MinneapOlis . 5 2.....
Pasadena ....... 0 1 ..... St.Pnui--. ..-- . .. . 2 1.....
Sacramento ...... 0 1 ..... Winona.....................

Florida: Missouri:
Tamnpa........ 0 1 ..... Joplin......... 1.....

Georgia: St. Louis........ 0 15.....
Atlanta ........ 4 17 .....North Carolina:

Illinois: Winston-Salem .... 0 1.....
Chicago ........ 1 5.....Ohio:
RockIslad 0 1 ..... Columbus ....... 0 1.....
Urbana............ . 1.....Oregon:

Indiana: Portland........ 5 2.....
Gary---------- 0 2-.....Pennsylvania:
Huntington ...... 0 1 ..... Chester ........ 0 1.....
Indianapolis .1.... 1 .....Tennessee:
Kokomo........ 0 1 ..... Knoxville ....................
Muncie ........ 0 5 .....Texas:
SouthBend ...... 0 1 ..... Fort Worth ...... 0 1.....

Iowa: IVermont:
Davenport.................... . Burlington....... 0 1.....
Des Moines.......... ........ Virginia

Kansas: ichmond....... 0 1.....
K.ansas City...... 0 1 .....Washington:IMaryland: fAberdeen....... 1 .....
lBaltimore ....... 0 1 ..... Seattle......... 4 1.....

Michigan: ISpokane ....................
Detroit........ 2 2 .....Wisconsin:

Minnesota: Kenosha........ 0 3 1
Duluth ........ 1 2 ..... Waukesha....... 0 1.....



1925 4ugust 17, 1923.

CITY REPORTS FOR WEEK ENDED JULY 28 192-Continued.
TETANUS.

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

Connectieut: Massachuisetts:
Danbury ................. 1 ........ Cambridge............... ........

Florida: New York:
Tampa . .. .......... 1 New York................ I

Georgia: Yonkers.1 1........
Savannah ................ 1 1 North Carolina:

Illinois: Winston-Salem........... .......... 1
Chicago ................... 1.. Pennsylvania:

Indiaa: Philadelphia .1 1
Indianapolis ........................ 1 Tennessee:

Kansas: Nashville . .1. ..........

Kansas City ........... ........ Texas:
Kentucky: Fort Worth .1 1

Lexington ................ I.1........ San Antonio . .1 .......... 1
Maryland: Utah:

Baltimore...................1 i Salt Lake City......... ..... 2

TUBERCULOSIS.

See p. 1926; also Current State summaries, p. 1917.

TYPHOID FEVER.

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

lMedian
City. for pre-vious

years.

Alabama:
Birmingham........ 1 6

Dotban.............. ........
'Montgomery ......... 3

Arkansas:
Fort Smith .......0...

Little Rock .......1...

North Little Rock... I
California:

Long Beach ..........

Los Angeles ...........

Sacramento ..........
San Bernardino0......
San Francisco........ 2

Colorado:
Denver .............. I
Trinidad ............. 2

Connecticuit:
Danbury............

Meriden.......0.......
New Haven...l 3

District of Columbia:
Washington . 7

G eorgia:
Atlanta ... . 2

Brunswick ...0

Macon... 2
Rome ... . 2

Savannah ...1 3

lllinois:
Chlicago ... . 7

Urbana........I.. ..
InJiana:

Andersn ...0jFort Wayne...l 0Inclianapolis ...| 3
South Benad........ 0

lowa:
SiOw City.......-. 0

Weelc ended M n Week endedIJuly 28, 1923. Ciity. for pr July 28, 1923.
Cases. Deaths. ears. Cases. Deaths.

Cases . Death s. years . Cases. Deaths.

10 1
1 2
4

..........

.2
2 1

2.

2.

4

2 !.....

-s1.....
.!

Kansas:
Coffeyville...........
Hutchinson ..........
Kansas City..........
Wichita. .........

Kentucky:
Louisville .....

Owensboro.
Louisiana:

New Orleans.........

Maine:
Biddeford ............

Portland ....
Maryland:

Baltimore
Massachusetts:

Boston.............
HaverhicI.
Lavrence
Lowell .......j

Lynn ........I

Newburyport .....l
Michigan:

Ann Arbor...l

Battle Creek .....I
Detroit ....

Grand Rapids.
Minnesota:

St. Pauil
Missouri:

Kansas City
St. Lotlus

Montana:
Great Falls

Nelbraska:
Lincoln

New Jersey:
Jersey City
Morristown

*- 1

0

23
10
2

3

0

14

5!

0

0I °

I)
0I,12
12l

7j

I
O

4

7

2

....i.

'
3

14

2

4

1

........

........
...............

........

........

........
3

........

........

........

........

........

........

........

........

........

........

........
2

........

........

........

........
I



Auguat 17, 1923. 1926

CITY REPORTS FOR WEEK ENDED JULY 28, 193-Continued.
TYPHOID FEVER-Continued.

Median Week ended Median July 28d93
City. | for pre- July 28, 1023. City. pre- July 8, 19.vious. aty. visous

years. Cases. DeAths. years. Cases. jDeaths.

New Mexico:
Albuquerque.........

New York:
Albany. .........
Elmira. .........
Mount Vernon.......
New York...........
Newburgh.. .........
PeekscB.............
Schenectady.........
White Plains........
Yonke.............

North Carolina:
Greensboro...........
Raleig ..............
Winston-Salem.......

Ohio:
Akron...............
Bellaire..............
Chllcothe...........
Cincinati ........

Cleveland...........
Colmbus............
Dayton ..............
Fremont.............
Mirion...............
New Philadelphia....
Newark.

Toledo ...............
Norwrood.......
Toledo.,,

Oklahoma:
Tulsa .... .

Ore¶o:EOretnand .....-.-.-..-l.

Pennsylai:
bAlktown. -..........

Altoona .... .

Harrisburg...........
Lancaster .........-1

Monssen........

Philadelphia .......

0

1
0

32
0
0
0
0

0
0
4

1
00
1
5
1

0
0
0
0
2

10

0

0
1
0
0
p

13

1

6
1
1

16
1
1
1
1
1

15
1
1

1
1
3
6
3
11
I
1
1
1
1
4

1

1I

1
2
10

........

........

........
2

........

........

........
'''''''i
........

1

........

........

........

........

........
1

........

........

........

........

........

........

........

........

2

Pennsylvania-Contd.
Pittsburgh...........
Pottslille............
Seanton.............
Uniontown.......
Wilkes-Barre.........

Rhode Island:
Providence...........

South Carolina:
Charleston...........
Columbia............
Groeeville..........

Tennessee:
Memphis......
Nashville ............

Texas:,
Corpus Christi.......
El Paso..............
Fort Worth..........
Houston.............
Waco................

Utah:
Provo................

Virginia:
Charlottesvile.
Lynchburg...I
Norfolk ...
Richmond ...... .

Roanoke... .

Washington:
Everett ...1
Tacoma... .

West Virginia:
Charleston...1
Hu=ngton ..........
Martinsburg.---..1

Wisconsin:
Marinette .......l
Milwaukee.......l
Oshkosh ..-...

4
0
0
0
0

1

4
1
3

4
10

1
0
4
2
1

0
2
4
4
1

0

1
5
2

0
1
0

8
1
1
1
2

1

2
2
3

28
4

1
2
3
2
1

1

1
1
3
1
3
2

2
2

3
1
1

.....

2....
1....

.....

1

.....

DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS.

|Total Diphtheria. Measle. carlet Tuber-
Total Diphteria. Meases. fever. culosis.

Popula- deaths
City. tion Jan. from|

1, 1920. all . .0
Causes. S3 w1

Cs ) 4 as a

Alabama:
Birmingham........1... 178,806
Dothan ......... ... 10,034

Molilo ........ l ... 60,777
Montgomery ................ 43, 464

Arkansas:
Little Rock ........l 65,142
North Little Rock..... 14,048

California:
Alameda .................... 28,806
Berkeley ................... 56,036
Eureka .....l............. 12,923

Glendale .................. 13,536
Long Beach ..........-.. 55,593

Los Angeles 576,673
Oakland ........-----...-.. 216,261
Pasadena 45,354
Richmond 16,843
Riverside 9,341
Sacramento 65,908

72
5
16
11

--- -1'I
3
7
3
10
18

192...ii*
1
3
16

1 8 3......... ...... 4 ......

.. .... . .. ,.....

...... ...... ....... ......I . 2 .

...... .... ...... ............ . 4...... . ...... 4 .

'''','...... ...... .

5 ..... ...... ......

59 1 40 1
8 7 1
1. 3.........

.... 1̂.
6........ ........

3
1

......

......

......

......

......

.... ..

1

12

6
1

....2.

......

...... 9
I......I.......

...... ......

...... .......

,,,,,,1 1

.... 57
...... 4.1

...... ......

2--.
---... . 4 4

......

......

......

....
......

......

......

......



1927 August 17, 1923.

CITY REPORTS FOR WEEK ENDED JULY 28- 1923-Continued,
DIPHTHERIA. MESLES, SCARLET FEVER, AND TUBERCULOSIS-Continued.

Scavls3t Tutber-
Total Diphtheria. Measles. fever. culosis.

Popula- deaths _

City. tion Jan. from
1, 1920. all'

causes.

Californla.-Contlnued.
San Bernardino.............
San Diego...................
San Franeisco..............
Santa Ana..................
Santa Barbara..............
Santa Crun...s..............
Stockton....................
Valo.....................

Colorado:
Denver ......
Greeley.....
Pueblo . .................

TrinidRd....................
Connecticut:

Bridgeport.........
Bristol ...................
Danbury (city).............
Derb. .............
Fairfiel (town).............
Hartford....................
M:wchester (town)..........
Meriden (city)..............
New Haven.................
New London...............

District of Columbia:
Washington.................

Florida:
St. Petersburg..............
Tampa......................

Georeia
Albany .....................
Atlanta...................
Augusta....................
BrunLswick..................
Macon....
Rome...... ...
Savannah ...........

Idaho:
Boie .......................

Illinois:
Alton.......................
Aurora .....................
Bloomington...............
Blue Island.................
Centralia....................
Chicago.....................
Cicero..............
Decatur............
East St. Louis...........
Elgin .......................
Evanston.................
Freeport....................
Galesburg.......
Jacksonville...............
Kewanee..................
La Salle.....................
Oak Park.................
Peoria ............
Quincy.....
Rock Island...............
Rockford ..... ........
Springfield ...............
Urbana ........

Indiana:
Anderson ................
BloominZton.........
Crawfordsville..
East Chicago...............
Elwood .....................
Fort Wavne ........
Frankfort ...............
Gary.....................
Hammond .................
Huntington.................

18,721
74, 683

506,676
15,485
-19,441
10.917
40, -2¶6
21,107

256,491
10,958
43,050
10,906

143, 555
21, 629
18.943
11,28
11,475

138,056
18,370
29,867
162,537
25,688

437,571

14,237
5f. 608
11,55
2(,616
52,548
14,413
.52,995
13,252
8.2$2

21,393

24,682
36,397
28,725
11,424
12,491

2,701,705
44,995
43, 18
66,767
27,454
37,234
19,669
23,834
15, 713
16.026
13,050
39 858
76, 121
35,978
35,177
65, .651
59 18.3
10,244

29, 767
11.595
10,139
35,967
10,790
86,549
11585
55,378
36,004
14,000

9
15
126
10
6
6
17
0

73
2
10

15
2

-4
3
9129
2

21

119

4
9

10
7

27

4

4
8

11
2
5

529
7

11
22
7
7
4
4
12
4
2
8
15
12
2
13

2
3
8
1.

15
3
13
9
3

.....

....I

....I

.....
....

4
... .j

4

4.

.....

3
2

1

1

43
......

2
......

I.

2

. .

. .

..

..

1
..

..

..

..

..

..

..

.. .

.. .

.. .

2
3
49

......

......

......

......

......

5
......

......

......

......

2...
......

......

......

......I.....4

12 ......

.3

.4

. f
.17
.2

.1

.1
62.1
4

.12

2...

2...

f

...

I.....
I.....

....

. ....

I
...

....

,....

....

201
1
2

....

....

1....
4..
3

'''i
I.

..
3
4

3
.. .

.. .

. .

.. .

.. .
I .
i-' .
a
i' :
.. .

.. .
l .

., .
. .

. ..

. :

. .

. .

. ..

. ..

. ..

. ..
..
..
..
..
..

..
. ..
. ..
. ..
. ..
..

l ..

.....

4

.......i

1

......

...... ......

...... ......

3 20
...... ......

-----1------.

...... .....

......

...... . ...........

...... ......

...... ......

...... ......

.....

......

...... ......

...... ......

...... ..

...... ......

...... ......
3.......

...... ......

...... ......

......

2
7

'''i
1
2

10

......

1......

......

1
......

I......
16

.....

......

......

I.....

I
2

i

i
2

.3
I

4

i
1.

I

II.

....I

.....

.....

..........

.....

.....

......

......

......

2

2..I....I.... .1 .. ,.....

I1 .

4

.4.

. .

....

----

.....

.....

.....

.....



Aust 17, 1923. 1928

CIMT RIVORYW MR WEE ENDU) JULY 28, 1928-Continued.
DIP]PTERIA, MEASLES, SCARLET FEVER, AND TUBDCULOSIS-Continued.

|obDiphtheria. Meas. Sarlet Tuber-
Total Diphtheria. Measles. fever. culosi.

P ph-deaths
city. tion Jan. from

~~~ 4
0

0 C

Indiana-Continued.
I apo ................
oko o...........

La Fayette...............Ls t................
Micigan City...............
1..a.ak...........
Munde.....................
Newcastle...................
South Bend.................
Terre Haute................

Iowa:
Burngon..................
Cedar,Rapids ...............
Council Bluffs...............
Iwa" City ...................
Mah t...............

Mfuseatine...................
Sioux City ......;
Waterloo....................

Kansas:
CkdYille..................
Fort Scott..................
Kansa City................
Lawrence...................
Topeka ...........
Wichta.

Kentucky:
Covington...................
Henderson..................L..................

Lowtsiana:
New,Orleans .....

Maine:
Aubdt .....................
Bangor....................
Bath........................
Biddeford...................
Lwi* ston....................
Portland....................
Sanford (t *..............
Waterville..................

Maryland:
Baltimore....................
Cumberland................
Frederick...................

Massachusetts:
Adams (town)..............
Amesbury (town)...........
Arlington (town)...........
Attleboro ..........
Belmont (town).........
Beverly ....... .

Boston......................
Braintree (town)............
Brockton ...............

Brookline ........
Cambridge..................
Chelsea .....................
Chicopee................
Clinton.....................
Dedham ....... .....
Everett .....................
Fall River..................
Fraigham................
Gardner ....................

Greenfleld ....... :
Haverhill ...........
Holyoke....................
Lawrence ...................
Leominster ............
Lowell ....... ...
Lynn .......................

314, 194
30,067
22,488
21,628
19457
15,195
38.524
14,458
70,983
68,083
24,057
45,566
386,162
11 287
15,731
16,068
71,227
38,230
13,452
10,693

101,177
12,458
50 022
72,'217
57,121
12,169
41,534
234 891
17'424

387,219

16,985
25,978
14,731
18,008
31,791
69,272
10,691
13,351

733,826
29,837
11 066

12,967
10,036
18,665
19,731
10,749
22 561
748,060
10,580
66,254
37,748
109,694
43,184
36,214
12,979
10,792
40,120
129,485
17,033
16,971
15,462
53, 884
60,203
94,270
19,744

112 759
99, 148

101
21

a
3

.'''''i
7

31

20
515

77
.......

133

3

9
8

24
4

........

184
8
2

II
I.
lp.
I

I.
I.
i

I

1
.....

.....

2

9

10

3

i .

I .

1

......

......

9

......

4

1...i'

1......

.... ..
''i'

2 66 .....
...... .. ..i. ... -.....

...... 1

2

i,.

. .

..

I2
.

..I
.....

.....

.....

1.....

.....

15
2

,....

12
......

......

......

.... ..

......

-. 4.
I

2
......

......

......

.... ..

......

......

......

......

6
.....

......

......

......

......,

3

15
......

......

......

......

......

......

......

7
2

......

......

......

......

......

i
1

2
......

2
5

......

14

21......
......
......

......

......

21
......

......

1 ....~~~~~~~~ ...... .. ..... ........... 3...

3 ----- ------ ---- -- -- ----
...... ...... ......7...... .. .... ...... ...... ...... .''

-
..............2.... ...... .......... I. ...... I........

167 39 2 36 2 30 1 37 i1
2 2 2... . .2. ...... ...... ..... 2
10 4 ...... ...... ...... ..... ..... ......

24 7 5......... ......'''24. .7........ ......... .... .. .... ... .. ...
11............ 3 ...... 1....... .......O ...... ...... ...... ...... 1 ...... ...... ......

O .. .... .. .... .... .. ...... .... ...... ...... ......

.... ....... ...... ............... ...... ...... ...... ......

4 3 ..... ....... ..... ...... 1 ..

8.... 2 ......' '' i

6 ...... ..... 3 ...... ...... ...... ..... ......

14 2 . . . .....

18 2 44 ...... ..... ..... 4 2
5 ...... .. 2 ........... ...... ...... ......

209...........2 . ...... ......

13 1............ 6 .... 3 1

I.

T

I...I

I...

I
I...i

... i

.1

....

....

....

....

....

....

....I

'111.

......

......

......

:..... ..
....... ........... . .....



Au t 17, 1928,

CITY REPORTS IFOR WSWZ ER4DD JULY 28, 1U3-Coatinued.
DIFTHERIA, MKASLI SCARLET FEVER, AND TU3ICUL08I-Continued.

Diphtbera Measle. S|alet Tuber-
Total fever. culosis.

t4qM, Aeths
City. nsm. from

1, 1920. aln
Cityauts o)IQ i t

causes._-
stt-Continued.

ba.d.n.............. ..
Medford............. ..
UODm ............. ......Metuan ....

N
d...................

Nebryport...............
Newrton. - ...............

.....A:r................North Adams ..............

..............
PlymoutL...

cy........................rvne..................Somehrille.................

Wakefld................
Waltam..................
Watt n................
Webster .............Ws= tlum.n0e ............

Watrn.................

Worbter..................e8rie hl~...............
An ..................
Battle Creek................
Beaton Harbor.......
Detroit .........

put ...................

Gand Rapids.......
Btl re................

Parkb .............

D......................
fft....................

....Raid...............
p rm lc......:::........Minquette.................
Museg.................Pontiac....................
Port Huron.............
Sat Ste1larie.............M

Mineoa:
Duluth...-. ....

St. 3...l.................
Sp crinfed...................

St.Paul.....................
Cape Girardeasu.............Independence........
Kansas City.................

llSt. a..ep..................
t.Lnoln .....................

Springfield..................MNtana:
Billnos....................
Great Fails..................
Helena......................

nlssoula....................
Nebraskca:

Lincolna ................
Omaha....................Nevada:
Hienovi.................

New Hampshire:
Concord..............
Dover......................

Newr Jersey:
Asbury Parkc........
Bayonne...........
Believile..........
Bloomfield..........
Clifon............

49,103
39,138
18,204

189
13,471
121,217
15,618
46 064
22,282
21,951
19,562
41,763
13,04S
47,876
452
9,091
14 245
1 614
3I137

13,025
30,915
21,457
13'258
13,443
18 604

15 455
179 754

19,516
36 164
1233
995678
91599
137,634
48,615
6499
12 183
48,487
12 718
30,570
34,m
25944

12,096

98, 917
380,582
13,722
234,698

10,252
11,630

324,410
77,939

772,897
39,631

15,100
24,121
12,037
12,68

54,948
191,601

12,016

22,167
13,029
11, 210

12,400
76,754

15',6022 019
26,470

8
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3
0
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25
5
9
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13
2
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August 17, 1923. 1930

CITY REPORTS POR WEEK ENDED JULY 28, 1923-Continned.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS-Continued.

Diphheri. Meles. Scarlot T-uber-
Total Diphtheria. es fever osis.

Popula- deaths
City. tlon Jan. from

1,1920. all .- A A~,
causes.

2 0 0 0

New Jersey-Continued.
East Orange................
Girfield.....................
Harrison....................
Hoboken...................
Jersey City.................

Kery.................
Long B a c...............
Mor town.................
Orsn......................
Paswac.....................
Paterson....................
Perth Amboy...............
Plainfleld...................
Rahway.....................
S3ummit.....................
Trenton........
West Hoboken ...........
West New York............
West Orange................

New Mexico:
Agbquerque...............
Albany.....................
Amsterdam.................
Auburn.....................
Butfalo.....................
Cohoes......................
Cortland....................
Elmira......................
Geneva.....................
Glens Falls.................
Hornell.....................
Hpdson......................
Ithaca......................
Lawkawanna................
LtIe Falls................
L;oclport.................
Mount Vernon..............
New York..................
Newburgh...................
Niagama-Falls...............
North Tonawanda..........
Olean......................
Peeksl ...................
Poughlceepsie...............
Rochester ...................
Rome.......................
Saratoga Spnrngs............
Scfienectady................
Syracse.....................
Troy ........................
Watertown.................
White Plains...............
Yonkers....................

North Carolina:
Durham....................
Greensboro.................
Raleigh.....................
Rocky Mount...............
Salisbury...................
Wilnington.................
Winston-Salem.............

North Dakota:
Fargo.......................

Ohio:
Akron ......................
Alliance....................
Ashtabula..................
Barberton..................
Bellaire.....................
Bucyrrus..................
Cambrdge ....... ..

Chillcothe..................
IPulmonary only.

50,710
19,381
15,721
68,166
298,103
26,724
13,521
12,548
33, 268
63,841
135,875
41,707
27,700
11 042
10,174
119 289
40,074
29,926
15,573

15,157

113,344
33,524
36, 192

506, 775
22, 87
13,294
45,393
14,648
16,638
15,025
11, 745
17,004
17,918
13,029
21,308
42,726

5,620,048
30,366
50,760
15,482
2D, 506
15,%8
35,000

295, 750
26,341
13, 181
88,723
171,717
72, 013
31,285
21,031
100,176

21,719
43,525
24,418
12,742
13 884
33, 372
48,395

21,961

208,435
21,603
22,082
18, 811
15,061
10,425
13,104
15,831
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2
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16

7

31
4

6

3

44
109

5

12
2
2
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5
3
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2
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18
8
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Atut 17, 1923

REPO FOR ENDED JULY 28, 1232-Continued.
DIPHTHERIA, MEASLES SARLET FEVERI AND TUBECULOSI8-Contiued

city.

Obio-Continued.
Cincinnati..................
Cleveland...................
Cleveland Heights..........
Columbus...................
Coshocton...................
Dayton.....................
East Cleveland.............
East Youngstown...........
Findlay.....................
Fremont....................
HamUtn...................
Lancaster...................
L in.....................
Marion.1tro..................Martins Ferry..............
MiddletownL................
New Philadelphia...........
Newark.....................
Niles........................
Norwood....................
Piqua.......................
Salem.......................
Sanduskw ...................
SDrilgilead... ...............Ziub!nville................
T..in......................
Toledo......................
Youngstoswn................
Zanesville...................

Oklahoma:
TuLsa.......................

Oregon:
Portland...................Pennsvlvania:
Allentownn.
Altoona.....................
Ambridgc...................
Bethlehem..................
Braddock...................
Bradford....................
Butler................
Canonsburg.................
Carnegie....
Chestcr.....................
Coate ille..................
Eric.........................
Farrel .. ...;
Greensburg................
Harrisburg..................
Homestead.................
Johnstown.................
Lancaster..................
Lebanon .................
Melces Rocks..............
McKeesport ................
Meadville ...................
Monessen...................
Mount Carmel...........
Oil City..................
Philadelphia................
Pittsburgh..................
Plvmouth..................
Pottsville...................
Reading....................
Scranton....................
Sharon......................
Shenandoah.................
Steelton.....................
Swissvale. .......
Uniontown .........
Washington.................
Wiles-Barre................
WiLklnsburg................
Williamsport................
York........................

Total
Popula- deaths
tion Jan. from
1,1920. an

causes.

401,247 111
796,841 142
15,236 ........
237031 66
10,847 .....
1525M4 31
27:292 3
11237 2
17.021 4
12,'48 1
39,675 12
14,706 7
37'295 ........
27891 .......
11,634 3
23,594 9
10,718 ......
26,718 3
13,096 2
24,96 4
15,044 2
10,305 9
22 897 7
60,840 15
28,R5 8
14,375 3

213,164 44
132,358 ........
29,50 9

72,075 ........

258,288 63

73,502 ........
"O0 331 ........
12,730 ........
50,358 ........
20.879 ........
15,525 ........
23,778 ........
10,632 ........
11,516 ........
58,030 ........
11,515 ........
93,372 ........
15586 ........
15, 3 ........
75,917 ........
20,452 ........
67,327 ........
.53,150 ........
24,63 ........
16,713 ........
46,781 ........
14,563 ........
18,179 ........
17,469 ........
21,274 ........

1,823,779 422
588, 343 133
16,500 ........
21,876 ........
107,784 ........
137,783 ........
21,'747 ........
24,726 ........
13,428 ........
10,908 ........
15,692 ........
21,480 ........
73, 33 ........
24,408 ........
36,198 ........
47 512 ........

Diphtheria. Mwles. } fever. culosi.
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Auust 17, 1928. 1932

CITY REPORT FOR WEEK ENDED JULY 28 1923-Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUEBtCULOSIS-Contlnued.

Diphtheia. Meal Scarglet Tuber-
Total Diphthera. Meases. fever. culosls.

Popula- deaths
City. <tioi Jan. from

1,1920. all .2 i 4 V
causes. ~~~ I ! a I I
- .Q ) 0- C. A 0

Rbode Island:
Cranston....................
Cumberland (town).
Newport....................
Pawtucket..................
Providence..................

South Carolina:
Charlegton ............ .

Columbia...................
-- eenville...................

Soth Dakota:
Sioux Falls.................

Tennessee:
Chattanooga................
Memphis....................
Nashville .............;.

Texas:
Amario.................
Beaumont..................

Co sC-hrLsti ...............*as.........
E31 Peso.....................
Fort Worth.................
Galveston.
Houston....................
San Antonio................
Waco.......................

Utah:
Provo....
Salt lakeCity.

Vernmont:
Burlington..................

Virginia:Aiexandria..................
Charlottesville..............
Danville....................
Lyhburg.................

Nbl..................
Pelrsburg.................
Ri .mond.-
Roanoke..................

Wasintonl:
Belingham.................
Everett.....................
Sattle......................
Tacoma....................
Walla Walla................

West Virgidnia:
Charleston..................
Clarksburg..................
Huntington ........
Parkersburg ............
Wheeling...................

Wiseonsin:
Appleton...................
Ashland....................
Beloit.......................
Ean Claire...............
Fond dii Lac...............
Green Bay...............
Janesville..................
Kenosha ...................
LA Crosse...................
Madison....................
Marinette...................
Milwaukee..................
Oshkosh ..... ..........
Racine...... .

Sheboygan..................
Superior....................
Wakiesha..................
Wa&tqau..
West Ai.

29.407
10,077
30 255
64 248
237,595
67, 057
37,524
23,* 7
25,202

57,895
162,351
118,342
15,494
40,422
10,522

158,076
77,560
106,482
44,255
138,276
161,379
38,500
10, 303

118,110
22,779

18,060
10,688
21,539
30,070
15s,m
31.012
171'667
50,842
25, 58,5
27.644
315,312
96,965
15,503

39,608
27.869
50,177
20,050
56,208

19,561
11,3 34
21,284
20 906
23,427
31,017
18,293
40,472
30,421
38.378
13,610

457,147
33,169
58,593
30,955
39,671
12,.558
18,661
13,745

9
0

16
66

24
17
5

0
65
42

9
:8
2
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25
:22
7

43

6
2
24
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FOREIGN AND INSULAR.

BRAZIL

Yellow Fever-Bahia.

During the week ended June 16, 1923, four cases of yellow fever
with one death were reported at Bahia, Brazil.

BULGARUA.

Lehagc Encephalitis-ofia.

During the period April 22 to May 12, 1923, two cases of lethargic
encephalitis were reported at Sofia, Bulgaria.

CANADA.

Communicable Diseases-Ontario-July, 1923 (Comparative).

Communicable diseases have been notified in the Province of
Ontario, Canada, as follows:

July, 1923. July, AW42.
Disease.

Cases. Deaths. Cases. Deaths.

Cerebrospinalm ening itis..................................... 53 6 5
Chancroidd........................................ ........1 .3..... .....

Diphtheria ...... . 225 24 159 17
Gonorrhea ................................................ 17 ........ 121 .

Influenza ................................................ 13 7 ........ 4
Measles ................................................ 1,412 11 890 7
Pneumonia ....... ..... . 47 85
Poliomyelitis .--------------------------- 2 . 3 ..........2 3
Scarletfever ................................................ 243 4 157 5
smallpox ................................................ 14 ........ 40 .

Syphils.................................................87 . ..... 143
Tiberculosis ................................................ 188 108 144 101
Typhoid fever................................................ 58 8 92 7
Whooping cough ............................................... 208 20 79 3

CHILE.

Mortality-Concepcion-June, 1923.

During the month of June, 1923, 221 deaths were registered at
Concepcion, including 85 deaths in children under 1 year of age.
Deaths from certain causes were registered as follows: Pneumonia,
55; smallpox, 2; tuberculosis, 11; typhus fever, 2.

(1933)



August 17, 1923.

ECUADOR.

Plague-Infected Rats -Guayaquil.

During the month of June, 1923, out of 9,000 rats examined at
Guayaquil, Ecuador, 18 were found plague infected.

EGYPT.

Status of Plague.

Plague occurrence in Egypt has been reported as follows: Week
ended June 24, 1923, 33 cases, of which 1 case each occurred at
Alexandria and Port Said. The remaining cases were reported from
nine districts, with the greatest number, viz, 12 cases, occurring in
the district of Menoufieh.. The total number of cases reported from
January 1 to June 24, 1923, was 1,069, as compared with 263 cases
reported during the corresponding period of the preceding year.
Week ended July 1, 1923, 41 cases, of which 1 case occurred at

Alexandria and 2 cases at Port Said. The remaining cases were
reported in eight districts, with the greatest occurrence, viz, 22 cases,
in tfhe district of Menoufieh. The total occurrence from January 1
to July 1, 1923, was 1;110 cases, as compared with 286 cases reported
during the corresponding period of the preceding year.

GREAT BRITAIN.

Smallpox-Gloucestershire.'

0n July 12, 1923, 19 new cases of smallpox were reported admitted
to hospital at Gloucester, England. During the week ended July 14,
93 cases of smallpox were reported present at Gloucester.

IRAQ (MESOPOTAMIA).

- Anthrax-Bagdad.

During the month of May, 1923, 2 cases of anthrax were reported
at Bagdad, Iraq, of which 1 occurred in the Iraq Army and 1 was
imported from outside the city.

MADAGASCAR.

Plague.

During the period June 1 to 15, 1923, 8 cases of plague with 8
deaths were reported in the island of Madagascar, occurring in the
Province of Tananarive. Of these, 2 cases with 2 deaths occurred
in the town of Tananarive.

'PUblic Health Reports, July 27, 1923, p. 1739.

1934



1935 August 17, 1923.

Rat Destr

During the month of May, 1923, 139,069 rats and mice were
destroyed in the town of Tananarive and 44,021 rats in the neighbor-
ing district of Mandjakandriana.

PALESTINE

Plagpe-Jaffa.

During the week ended June 25, 1923, 5 cases of plague with 1

death were reported at Jaffa, Palestine. Of these cases, 4 were
bubonic and 1 case (with fatal termination) was septicemic.

CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW FEVER.
The reports contained in the following tables must n9t be considered as complete or final as regards

either the list of countries included or the fiures for the particular ooumtries for which reports are given.
Reports Received During Week Ended August 17, 1923.1

CHOLERA.

Place. Date. Caes. Deaths. Remarks.

India:
Bombay ................... June 10-23.. . 23 17
Calcutta ................... June 17-23....... 31 27

Philppine Islands:

Pangasinan....... June 24-30... 2 2

PLAGUE.

Ceylon:
Colombo ................... June 17-23 ...... 2 2 Plague rats, 4.

China:
Amoy ...June 19-25 ..
Foochow.... June 17-23. . ............ Present; endemic.
Hen ......... June9-23 ....... 22 14
NaDo ...... ....June 17-30 ... Rodent plague present.

Do............July 1-7 .......... ..... .Do.
Ecuador:

Guayaquil ..................................... ........ .......... June 1-30, 1923: Rats examined,
9,000; found infected, 18.

Et.pt... Jan. 1-June24, 1923: Cases, 1,069.7Cities-....... an. 1-July 7, 1923: Cases, 1,110.
Alexandria ....... June 18-24 ........ 1..........

Do .July 1-7............ 1I.........
Port Said ......-.-.-.June 18-24......... .........

1
Do .........July 1-7. 2.

India ................ .................... 29-June 2, 1923: Cases, 4,240;
deaths, 3,209.

Bombay .............. June 10-23........ 22 17
Iraq (Mesopotaa):

Bagdad ............... ---May 1-31 .......... 222 143
Madagascar. . ..................................... ........ .......... June 1-15, 1923: Cases, 8; deaths,

Province- 8.
Tananarive.......... June 1-15 .......... 8 8 Bubonic; pneumonic, septicemic.

Tananarive.............do .......... 2 2 Pneumonic; septicemic.
Palestine: (aa)

Jaffa ..... June 19-25... 5 1 Four bubonic; one septicemlc. ........ ~~~~~~~(fatal).
Straits Settlements:

Singapore .June 17-23...... 2 1

1 From medical offliers ofthe Public Health Service, American consuls, and other sources.



August 17, 1923. 1936

CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
EVER-Continued.

Reports Received During Week Ended Augut 17, 1923-Continued.

SMALLPOX

Place. Date. Cases.- Deaths. Remawks.

Canad:
Province-

On t a rio ......o ............................. ........ .......... July 1-31, 1923: Cases, 14.
Chile:.Ch mesc epm........... June5-11........ 1 ..... .. June 1-30, 1923: Cases, 2.
Valparaiso......... . June3-23. 6 14 June 10-16, 1923: 29 cases re-

ported from two districts.
China:-

Amoy...................... June 19-25 . ...... .......... Present.
Foochow...... Jwe 17-23. Do.
Hb ..koag.... .. June 10-2332 22
Nn g ................. June 24July7;. . ........ Do.

Glouestar . ......... July 12 ............. 19......... July 8-14, 1923: 4-cas preset.
Grease:

Ptras ..............May 14-Ju15 ... ....... 8

Bombay.... June1t310-23. 34 19
Caleutta ............. June 17-23. 1 1

Bd ............ May 131...... 10 ....

City ....... June 24-40 . ......... Including municipalities in Fed
emal district.

Portug*i
Oprto ....... July 9-15 .......... 5 4

TYPHUS FEVER.

Bulgmi:
Clofi..................-.Apr. 22-May 12.... 8 1 Partyphus, 1 cas, 1 death.Chi}e:

Concepdlon................. June lZ1 ..........1........ . 1
Vilaralso ................. June 4-23 ......... ........ une 11, 1923: 34 cases in the Sal.

vador Hospital.

P_ ................. MMay 14June 15... ........ 12
Japae

N sak .......... July 2-8 ........... 1...1
.Mexico:

Mexico City .......... June 24-30 ........ 14 ........ Includingmunicpalitis, Federal
district.

Portugl:
Oporto .......... July 15-21 ......... 1.....

YELLOW FEVER.

Brai:
Bah .. June 116. 4 1

Report Received from June 30 to August 10, 1923.1

CHOLERA.

Place. Date. Cases. Deaths. Remarks.

India ..................... ............................. .......... Apr. 15-June 2,1923:
Bombay .............. June3-9 . . 8 3 deaths, 8,126.
Calcutta ............. May 6-June 16 258 215
Madras ................ .....June 3-30......... 2.
Rangoon.... ........ May 1-June23 17 14

Ind&Ct;1na
Saigon ............ MMay 20-June9 11 10
FFrom m.3dical ottlears of the PubLic Health Service, American consuls, and otier soures

Cases, 9,250;



1937 August 17, 1923.

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

Reports Received from June 30 to August 10, 1923-Continued.
CHIOLERA-ContInued.

place. Date. Cases. Deaths. Remarks.

Phili ine Islands:1Cry-
Manila ............ June 1016 . 2 1 Death In foreign case from Ching.

Province- kang Cbila.
Bulacan ..... May 17-23 ......... 1.....
CaPiz ..... May27-June2.... 1 1Ce6u . ..Apr. 2 1 . ......11
Cotobato .....Apr. 8-14.......... 1 1
Laguna ...... Yay 6-June 9 2 1
Mountain..' Mar. 25-31 ......... 1 1

Russia (Soviet) . . . Jan. 1-May 15, 1923: Cases, 10.
Siam

Bangkok .... May 13-June9.... 8 9

PIAGUE.
,~~~~~~~~~~~~~~~~~~~~~*

Australia:
Sydney....................

Azores:
St. Michael Island..........

British East Africa:
Kenyam

Kisumu................
Tanganyika............

Uganda...................Canary lslands:
Las Pa as............

Ceylon:
Colombo...................

China:
Amoy...................
Foochow...................
Hongkong...
Manchuria-I

Yakoshih..............

Ecuador:
Guayaquil.................

June30.

May 6-26.........

June 10-16........
May 6-June 2.....
Apr. 1-30..........

June 7............

May 6-June 16....

May 13-June 9....
May 27-June 16. ..
Apr. 29-May 26....

May 31............

1

12

2
3
7

1

13

.......

........

Egypt ..................................

City-
Alexandria.............
Port Said..............
Suez...................

Province-
Assiout................
Benisouef..............
Fayoum.
Garbieh .....
Geizeh .....
Girgeh................
Keneh ................
Menoufieh............
Minieh................

Hawaii:
Hamak ................

India:
Bombay...................
Calcutta...................
Karachi...................
Madras Presidency.
Rangoon...................

Jan. 7-June 18..
Jan. 7-June 15..
Mar. 2June 15....

May 1-29.........
.....do.
.....do.
.....do.

. .do.......

. .do.......
.....do.
.....do.
.....do.

Apr. 29-June 9....
May 6-June 9....
May 13-June 30....
.May 6

do .
May 6-June 23....

34
23
12

64
7
14
2
3

123
22
34
46

179
13

110
254
2286

1

.1

1
3
5

..........

15

1

15
12
7

..........

...;.......

..........

..........

..........

..........

..........

..........

..........

..........

:393
13
85

141
199

In one locality.

Territory.

Plague rats, 32.

6
.......... ..Present; epidemic form.

14

Station on Eastern Chinese Rail-
way. Occurring in tarabagan
(marmot) hunter. Bubonic.

May 16-31, 1923: Rats examined,
4,800; found infected, 21.

Jan. 1-June 21, 1923: Cases, 1,051;
deaths, 548. May 1-29: Cases,
345.

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

Deaths not reported.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

PLaueinfected rats: Pohakea
May 23,e1923, 1 rat; vicinity of
Pacific Sugar Co. mill, June 2,
1 rat.

Plague rats, 5.

X Information receiyed under date of June 27, 1923, from Dr. Wm. Lien Teh, director and chief medical
officer of the North Manchuria Plague Prevention Service, states that the seven cases of plague reported
as occurring at Harbin January 29-February 4, 1923 (Public Health Reports, Marcli 23, 1923. p. 65.3, and
subsequent issues), should have been reported as occurring in the endemic area of Transbaikal Siberia.

550840 23 5



Augst 17, 1928. 1938

COHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER-Continued.

R1pwts Recved from June 30 to Augwst 10, 1923-Continued

PLAGUE-Continued.

Java:
East Java-

oerabay.........
Soerakarta.............

Madaar....................
Province-

Tananarive ............
Tananarive

Mauritius Island........
Port Louuis................

Mexico:
Tampico...................

Palest:nr
Jaffa.......................

Peru...........................
i-y-

Ayabaca...............
Callao..................
Canete.................
Cerro Azul.............
Chiclayo...............
Cutervo................
Huancabamba.........
Lima (city)...........
Lima (country).
Salaverry.............
Trujillo...............

Russia........................
Siam:

Bangkok..........
Sibena................

I lace. Date. Cases. Deths. fRemarks.

Apr. 1-May 19.....

...................

Apr. I-May 15.....
Apr. 16-May 15....
........ ........... ....

May 4.............

....................

June 26-July 2....
....................

May 16-31.........
May 1-31..........
May 16-31.........
May 1-31..........
.....do.
May 1-15..........
May 1-31..........
....do............
.... do.............
.... do.............
....do....
...........2u ....

Apr. 29-June 9....

Hatanhor ..... May6.

Station No. 83 ........ I ..................

Sokt ....................
Staits Settlemets:

Singapore..................
Syria:

Beirut.....................

....................

May 6-June 16....

May 12-21.........

488

........

........

48
J 18

........

3
........

3

28
2
18
5

7
2

........

24

1

........

....._..

4

L

2
.......

1

5
10

1
2

4

I3
31

31

SMALLPOX.

Algeria:
Algiers.....................

Arabia:
Aden......................

Bolivia:
La Paz.....................

Brazil:
Pernambuco...............
Rio de Janeiro....

British East Africa:
Ken a-

Mombasa .............
Tanganyika.........

Uganda-
Entebe.............

Canada:
Alberta-

Calgary...............
British Co!mhina-

Vancov-wer ............
Manitoba-

Winnipeg.....

May 1-31..........

May 27-June 2. ..

Apr. 1-30..........

May 6-June 16.
May 13-June 23....
May 20-26........
Apr. 29-May 5.

Apr. 1-30........

Mlay 27-June 2 .

Stay 27-June 23...
wue -311.

488

,..........

45
i8

18

..........

..........

..........

..........

..........

........ .

21
2
1
13

1
1

.........

21

1

6-........

6

.........

. . ... . . ..

1

2

M3a 131, 1923: Cas, 471; deaths,
May 16, 1923: EpidemIc In ltve

districts.
Apr. I-May 15, 1923: Cases, 66;
deaths, 63. Bubonlc, paeu-
monic septicemie.

May 4-21, 1923: Two cam.

Apr. 15-21, 1923: 1 plague rat.

May 1-31,1923: Cases, 57; deaths,
27.

Jan. 1-May 15, 192: Few ese in
Far East regions.

Sporadic cases of plague reported
yearly in localities vicinity of
stations Matsievskayaann 1or-
zia, Transbaikal Ralway.

Village in zone of endemic tara-
bagan (marmot) plague, Trans-
baikal Region.

Station on Transbaikal Railway.
Marmot plague during recent
years.
Do.

From vessel from Bombay.

Infecion frgm Deer Lodge, Mont.



1939 August 17, 1923.

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

Reports Received from June 30 to August 10, 1923-Continued.

SMALLPOX-Continued.

Plc.

Canada-Continued.
New Brunswick-

Kent County...........
Ontario....................

Toronto................
Do.................

Quebec-
Quebec................

Saskatchewan-
Moose Jaw.............
Regina.................

Ceylon:
Colombo...................

Chile:
Concepcion................
Valparaiso.................

China:
Amoy......................
Antung....... .............
Chung .ng................
Foocho...................
Hongkong.................
Manchuria-

Dairen.................
Harbin ................
Mukden................

Nanking...................
Shanghai...................

Do.....................
Chosen (Korea):

Chemulpo................
Fusan ...................
Gensan....................
Seoul......................

Cuba:
Antilla....................

Czechoslovaakia.................
Ecuador.

Guayaqil.................
Egypt:

CAM .......................
Finland...................
Great Britain:

Birningham...............
Bristol.....................
Cardiff .....
Gloucester.................
Nottingham...............

Greece........................
Athens....................
Patras....Para..................
Saloniki....................

India..........................
Bombay..............
Calcutta...................
Karachi....................
M3dras.....
Rangoon................

Indo-China:
Saigon.....................

Date. Cases. Deaths

I.

July 1-7...........
.......... ..... ...

June 24-30......
July 15-21.........

June 10-16........

July 8-14..........
June 24-30........

May 6-June 2......

May 22-June 11....
May 7-June 2......

May 13-June 16....
May 14-20.........
May 13-June 16....
..... .do.
Apr. 29-May 28....

May 21-27.........
May 7-June 3......
May 13-20.........
May 13-June 23....
May 21-June 3.....
July 2-8...........

May 1-31..........
.....do.
.....do.
.....do.

1
3...i

23

........

........ 107

......ii.........33 31

1
4
1

1
1

33

.........

.........

.........
9

July 8-14.... 2JuyS4......... . ..... ..I................. ........... . .........

May 16-31......... 1

Mar. 12-Apr. 22 ... 9 3
....................I.......9I..........
June 18-30........
June 28...........
June 3-30.........
June 28...........
June 3-9..........
....................
May 1-31....
Apr. 24-May 13...
Apr. 30-May 20....

Apr. 22-May 19...
May 13-June 9....
May 13-June 30...
May 13-June 23...
May 6-June 23. ...

May 20-June 23...

..........

.........

..........I

..........

..........

..........,

2
.......ii.

9
8
16
60
20

19

3

3
....... .

...... ..1~

........

........

.....ii.
12
24
91

107

28

Iraq (Mesopotamia):
Bagdad .............. Apr. 1-30 .......... 10

Italy:
Turin .............. May 28-June3.... 1

Jamaica........................ ....... ... ........

Kingston ............ May 27-June 30... 39
Do ............ July 1-7 ........... 12

Japan:
Kobe ............ May 28-June 10... 2

Java:
East Java-

Socrabaya............ Apr. 22-June 2.... 129
West Java-

Batavia ............ May 5-June S..... 17
Latvia ................. .......

;.I

::

::
::

Remarks.

June 1-30, 1923: Cases, 13.

Variolold.

Present and endemic.
Do.

Do.
Foreign.
Cases, foreign; deaths, Chinese.

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

May 1-15, 1923: 1 case.

Present.

123 cases reported in hospital;
present in rural districts.

May 1-31, 1923: Cases, 211.

Apr. 1.5-May 5, 1923: Cases, 4,973;
deaths, 1,424.

Including 100 surrounding squar
kilometers.

May 27-June 30, 1923: Cases, 228.
July 1-7,1923 Cases, 13. (Re-
ported as alastrim.)

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

I
j

1 .........

1 1.........3 .........

.........

.........

.........I.....



A tl , 19 3. 1940}
CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVERk AND YELLOW

FEVER-4oMtinued.

Repot Reelivd from Jwue 30 to Augus Is, 12--Cotinuod.
SMALL{POX-Continued.

Plac. Date. Deaths. J Rearks.
n-- n F

Mexico:
Aguascalientes............
Chihuahua................
Mexico City................

Palestine:
Jaffa.......................

Persia:
Tabriz .....................
Tchetan....................

Porttugal:
Lisbon.....................
Op9rto.

Portu guese West Africa:

Angola-
Loanda................

Rhodesia (British Africa):
Northern Rhodesia.........
Southern Rhodesia.........

Siam:
Bangkok..................

Sieria Leone:
Kaballa...................
Puijehun...................

Spain:
Barcelona ........

Valencia..................
Do.....................

Switzerland:
Basi ......................

Bern......................
Luicerne...................
Zurich .....................

Syria:
Damascus.................

Tuwis:
Bizeta..............
Tunis ......................

Do.....................
Turkey:

Constantinople............
Do

Union of South Africa.

Cape Province............

Do.....................
Orman, Free State.........
Transv .....

Do...................
Yugoslavia:

Serbia-
Belgrade...............

On vessel:
S. S. Kargola.............

July 8-141.....

Jane 11-24..... .......7
May 19-June 23. 140 ..........

June 5-11.

Apr. 1-14..........
Feb. 22-May 14. ..

May 2D-June 30...
June 10-30........

Apr. 1-21..........

May 8-14..........
May -16..........

.A,r. 29-Jun 9. ...

May 1-15..........
May 16-31.........

-May 31-June 61....
May 15-June 30...
July 1-7.

May 27-Junie 30...
May 20-Tuie 30..
Mtav I-June 7.
May 2D-June 23...

May 15-June 11...

June 10-20.
June 11-17........
Juno 26-July 1....

May 13-June, 26.-.
June 27-July 3....
....................

....................

May 6-June 9.
Apr. 29-May 14...
............... i ............

Mae 26-June

June 10-6.

May 20-26 .....

S. S. Makura ....... I May 26

35
6

. .... ...

21
4

62

1

.......

44

11
36
10

7

1

........

........

........

........

........

.......

2.

..........

1
28

Indudlag tinicipaKthes In Fed-
ai Distict.

District.

ay 28-June 9, 192: Cases, 8;
3 d ths, 2.

2

8

2

33

......... ...._

..........

1

2
1

.........

..........

..........

..........

..........

..........

..........

45

4
..........

..........

..........

..........

..........

In Sembehrm district.

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

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

Outbreaks.
Do.

Maya 1.31, 1923: 1 cas.
Outbreaks.

At Mombasa, British Eawt Africa;
vessel arrived from Bombay
Mar. 25, 1923.

Two cases, in quantine (re-
ported as alastrim). Vessel
eft Vietoria, B. C., Apr. 28,
1923. Touched at Honolulu.

TYPHUS FEVER.

Algeria:Algeiers ..................... May 1-31 .....4..... 41 14
Argentina:

Rosario ....................NfMay 25-31 . . 3
Chile:

Concepe'on ..................ay 22-June 4. 2Talcahiano ........ May 13-19.......1.
Valparaiso ...... May 7-June 2 .............. 13



.1941 August 17, 103.

CrOLERA, PLAGUE, SMALLPX0, TYPHUS FEVERP AND YELLOW
FEVER-Continued.

RqMrts BRo.ved from Jane 3 to Agust 10, 1923-Contjnued.
TYPHUS FaVER-Continued.

Plaow. Dt. ICases. Deaths.Ra

(Una:
Autung .................
Hankow.................
MLanchuria-

Hlarbin..............
Mukden..... .

esechoslovakia .................

'Ic xandrila.................
Do.....................

Cairo ........ .

France:
Mar ille .................

Germany:
Coblenz ....................
Hamburg..................
Konigsberg................
Stettin.........

Greece.........................
Athens.....................
Patras....................
Piraus...................
Saloiiiki....................

Guatemala:
Guatemala City...........

Hungay....

Irak (Mesop tamia):
Bsagdad ....................

Latvia .......................
Mexico:

Mexico City................

Palestine:
Jaffa...

Do.....................
Jerusalem............

Persia:
Tabriz ..
Teheran....................

Poland.........................

May 28-June 24. ..
May 19-2&........

12

May 6-13 .......... 1
May 14-20 ......... 2
.................... ...........

Mav 14-Jnne 24...
June 25-July 1....
May 12-Apr. 15...

Mar. 1-May 31....

MIay 27-June 2. ...
May 2026.........
Mav 13-Jtne 2....
May 27-June 9....
....................

Mfay 1-31..........
A 24-May 13...
a 1-31........

Apr. 30-May 27...

7
2

11

.......I

...... ..

2
1

... ....

.........
353
27

..........

..........

...........
,..........

. ..........

5
2
8

3

1
..........

..........

.5

ii
4

Apr. 1-June 30. .. 5
.Ja.................. . ..... ....... ..2.... 12Jaii. I-June 2......... Q S . 1''

Apr. 1-30..........
....................

May 20-June 23. ..

May 22-28.........
June '6-July 9....
May 22=28.........

Apr. 1-14.........
Feb. 22-May 14...
....................

2
........

61

Jan.-Mar. 1923:
deaths, 6.

Cases, 191;

May 1-31, 123 Cwe, 8.

Recurrent typhus: Cases, 3:
deaths, 3.

Jan. 1-May 19 1923: Caes, 31;
deaths, 36. in 11 counties.

..........

.......... .Apr. 1-30, 1923: Cases, 95.

.......... Including muntiicipalities In Fed-
eral district.

2 ..........4 ..........1......

Portugal:
Oporto ........JJune 10-16........ 1

Do......................-July 1-7 ........... 2

Rumania:
Kishineff ........ May 1-31 .......... 28

Ru.sia ......................... ....................

European Russia and au- Jan. 1-Apr. 30... 93,999
tonoinous repuiblies.

Siberia, Caucasus, and Cen- do.9.... ... 9 921
tral Asia.

Waterways and railways........do - 2, 9:34
Spain:

Barmclona ............. June 21-27 ........ ........

Madrid ..............,,..May 1-31 .......... .......

Syria:
Aleppo............. May 20-June 16. 4

Beirut ............. May 1-10 .......... I
Tunis:

Tunis ............. May 28-Jtlne 24 3

Do ............. July 9-13 .......... I
Turkey:

Constantinople ............. May 13-June 26 ... ........

Do............. June 27-July 3 .... ........

..........

..........

..........

..........

..........

..........

..........

1

2
.........

2
1

15
1

Relapsing fever, 1 case.

Mar. 4-Apr. 7. 1923: Cases, 2,253;
deaths. 172. Recuirrent ty-
phus: Cases, 338; deaths, 6.

Jan. 1-Apr. 30, 1923: Cases
103,84. (Correspondingperioa
1922: Cases, 847,516.) leb. 1-
28, 1923: Cases, 17,577. Re-
currcnt, Jan. 1-Feb. 28, 1923:
Cases, 43,540.



August 17, 1923. 1942
CHOLERA, PLAGUE, SMALLPOX., TYPHUS FEVER, AND YELLOW

FEVER-Continued.

Reports Received from June 30 to August 10, 1923-Continued.
TYPHUS FEVER-Continued.

PLc. Date. Cases. Deaths. Remarks.

Union of South Afria.......... . ...................y. ........ ....C...... M a131,19: Cases, 102; deaths,2T (colored). White-Cases, 6.
Total. 108 cases, 21 deatbs.

Cape Province ................................. ...................May 1-31,1923: Cases,49 (colored);
whIte, 5.

Do .. Apr. 29-June 9 ............... Outbreaks.
Natal . . ..... ........ .......... May 1-31, 1923: One case (eol-

ored).
Orange Free State......... .... ... ..........,May 1-31, 1923: Cases, 45 <col-

ored).
Do . May 6-6 ..............2.... .......... Outbreaks.

Transvaal. ................. .................... ................... May 1-31, 1923: Case, 7.
Do .May 6-12 . .... ........ Outbreaks.

Johannesburg..........May 1-31 ..... 1 3
Yulgoslavsa:

Croatia-
Zagreb .............. May27-June2.... 1

YELLOW FEVER.

Brwil:
Bahia .. May13-June 9.... 17

x


