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TYPHUS FEVER

THE EXPERIMENTAL TRANSMISSION OF ENDEMIC TYPHUS FEVER
OF THE UNITED STATES BY THE RAT FLEA Ceratophyllus fasciatus

By R. E. DYER, Surgeon, W. G. WOREMAN, Assistant Surgeon, and L. F. BADGER
and A. RUMREICH, Passed Assistant Surgeons, United States Public Health
Service i
In our first studies on the part played by rat fleas in the transmis-

sion of endemic typhus from rat to rat or from rat to man, two species

of rat fleas were incriminated—Xenopsylla cheopis and Ceratophyllus

Jasciatus. The infectibility of X. cheopis with endemic typhus has

been shown and the probable mechanism by which the infection is

transmitted to man has been elucidated in a large measure in our more
recent studies. That C. fasciatus is infectible with Mexican typhus
virus was shown by Mooser and Castaneda.

To determine the ability of C. fasciatus to transmit endemic typhus
the following experiment was performed:

A few fleas (C. fasciatus) were procured from rats trapped in Savan-
nah, Ga. These fleas were placed in glass box C 10, furnished with a
fresh white rat as a source of food supply and allowed to breed until
many fleas were present in the box. Twelve fleas were then removed
from this colony, emulsified in salt solution, and injected into two
guinea pigs intraperitoneally. Neither of these animals developed
any signs of typhus fever, nor were they found immune upon subse-
quent inoculation with typhus virus.

Being assured that our colony of this species of flea was noninfected,
we then placed in box C 10 three white rats that had been freshly
inoculated with endemic typhus virus. Fourteen days after the first,
and six days after the last infected rat had been placed in the box,
five fleas were removed from these rats, emulsified in salt solution,
and injected intraperitoneally into two guinea pigs. One of these
guinea pigs developed clinical endemic typhus after an incubation
period of 10 days.

From this guinea pig a virus was recovered and studied in other
animals. The identification of this strain of virus as endemic typhus
virus was established by the six criteria on which we have come to
rely for the identification of our experimental strains. These criteria

are as follows:
1. Typlcal febrile reactions and typical scrotal involvement in

guinea pigs.
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2. Negative blood cultures from guinea pigs at the height of their
reaction.

3. Intracellular rickettsia in smears made from the tunica vagi-
nalis of guinea pigs reacting typically.

4. The development in rabbits of agglutinins for B. proteus X,
type O.

5. Typical histologic lesions in the brains of guinea pigs.

6. Clear-cut cross-immunity between the unknown strain and
known strains of typhus.

The recovery of typhus virus from fleas taken from box C 10 was
twice repeated. In the first repetition, eight fleas were inoculated
into guinea pigs, and in the second repetition, 10 fleas were used.
In both instances a virus was recovered which produced the typical
clinical picture in guinea pigs. One of these strains was not studied
further, while the second was carried only until rickettsia had been
found in smears of the tunica of reacting guinea pigs and a positive
Weil-Felix had developed in one of the. two rabbits inoculated.

A number of fleas were then removed from the typhus-infected
colony in box C 10 and placed in box C 11. Three fresh white rats
were then placed in box C 11 and ellowed to remain 12, 13, and 14
days, respectively. On the days indicated, the rats were killed and
their spleens were emulsified in salt solution and injected intraperi-
toneally into guinea pigs. From the white rat killed on the thirteenth
day after his first exposure to infected fleas, a strain of virus was
recovered and studied in other animals. This strain of virus was
identified as the virus of endemic typhus by the criteria noted above.

(We are indebted to Passed Assistant Surgeon R. D. Lillie for
histologic examination of brain specimens.)

CONCLUSION

Experimental transmission of the virus of endemic typhus from
rat to rat by means of the rat flea Ceratophylius fasciatus has been
carried out in the laboratory.
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THE FORMATION OF ARSENOXIDE FROM THE ARSPHEN-
AMINES IN THE LIVING ANIMAL AND IN TEST-TUBE
OXIDATIONS

By Sanrorp M. RosENTHAL, Senior Pharmacologist, National Institute of Health,
United States Public Health Service

Since the demonstration by Hata (1) and by numerous later inves-
tigators (2,3) that arsphenamine and neoarsphenamine are, in the
test tube, relatively nontoxic toward spirochetes and trypanosomes,
it has been necessary to modify Ehrlich’s view of a direct action of
these drugs on the parasite. Several explanations of their action
have been advanced, either postulating an action through stimulation
of antibody formation or through a change of the drug within the
host or the parasite to a compound of greater parasitocidal action.

Ehrlich and Bertheim (4) prepared arsphenamine by reduction of
3-amino-4-hydroxyphenyl arsenious oxide and obtained evidence that
this ‘“‘arsenoxide’ is formed when arsphenamine is allowed to undergo
oxidation in the air.

Arsenoxide was later found to be several hundred times as trypano-
cidal in vitro as the arsphenamines, and in 1920 Voegtlin and Smith (5)
advanced the theory that the parasitocidal action of the arsphenam-
ines is due to their conversion in the body of the host into a com-
pound of the arsenoxide type.

In support of this theory, Voegtlin and Smith showed that in rats
infected with Tr. equiperdum the trypanocidal action of intravenously
injected arsphenamine and related arsenobenzene compounds is
always preceded by a latent period of two to three hours, while with
compounds of the arsenoxide type the trypanosomes begin to dis-
appear from the blood immediately. It was further found that
solutions of arsphenamine and neoarsphenamine that had under-
gone partial oxidation in air manifested a corresponding reduction of
their latent period.

Since arsenoxide is also approximately ten times more toxic to the
host than arsphenamine, and approximately twenty times more toxic
than neoarsphenamine, the conversion of the arsphenamines in the
body into arsenoxide would be of importance in the toxic effects pro-
duced by them upon higher animals. The evidence in favor of such
a view has been summarized by Voegtlin (6).

Final proof of the arsenoxide theory has awaited more complete
information concerning the formation of arsenoxide from arsphenamine
in vitro, and the demonstration of arsenoxide in the tissues of animals
following the injection of the arsphenamines.

We have developed a color test which will differentiate between the
arsphenamines and arsenoxide. With this procedure, confirmatory
evidence has been obtained that arsenoxide is formed from the arsphen-
amines, both in the living animal and also in test-tube oxidations.
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THE TEST

It was observed that under certain conditions S-naphthoquinone
sodium sulphonate would give a strong color reaction with arsenoxide
and very little color with the arsphenamines. After a large number
of experiments it was possible to develop these conditions so that a
fair degree of specificity of the reaction for arsenoxide was obtained.

p-naphthoquinone has been employed by several investigators
because of its ability to react with other compounds to form highly
colored complexes. Ehrlich and Herter (7) and Herter (8) studied
the color reactions between this dye and a large number of substances,
Ebrlich and Bertheim (4) state that this dye reacts with arsenoxide,
forming a dark red condensation product, soluble in alkali.

Folin (9) employed this naphthoquinone for the estimation of amino
nitrogen in the blood, and Sullivan (10) has developed a highly specific
color test for cysteine. It was while we were studying the reaction
between cysteine and arsenoxide that the capacity of the latter
substance for giving a color reaction with naphthoquinone was
observed. ‘ . ,

The procedure which we have finally employed is as follows:

~ Five c¢. c. of the aqueous solution containing arsenoxide is made

neutral to litmus. Two c. c. of a 10 per cent aqueous solution of
sodium cyanide is then added and the solution is mixed. There are
then added 2 c. c. of a 0.25 per cent solution of 8-naphthoquinone
sodium sulphonate made up in a 10 per cent aqueous solution of sodium
thiosulphate (Na;S;0;). The addition of 0.2 c. c. of 50 per cent
cadmium sulphate will approximately double the intensity of the
color obtained, and we have usually added it at this point when testing
for the low concentrations of arsenoxide found in tissues. It is best
to make up the solution of naphthoquinone in thiosulphate 10 minutes
before using and to employ especially clean glassware. If naphtho-
quinone thiosulphate, water, and glassware are satisfactory, the
yellow color of the quinone will have almost completely disappeared
after standing 10 minutes in thiosulphate solution. A thin layer of
mineral oil is now run over the top of the solution being tested, and:
the test tubes are set aside at room temperature for 30 minutes,
after which time 1 c. c. of a 20 per cent aqueous solution of sodium
sulphite (Na;SO;) is added. The tube is gently shaken and the color
is compared with a series of tubes containing known amounts of
arsenoxide, upon which simultaneous tests have been run. From
0.15 mg. to 3 mg. of arsenoxide in 5 c. c. of solution can be estimated
by this method. Direct comparison in a comparator block has been
found more satisfactory than the use of the colorimeter where slight
differences in shade of color were present. Accuracy to within 5 per
cent can usually be obtained in this way.
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THE SPECIFICITY OF THE TEST

While a complete specificity for arsenoxide is not claimed for this
procedure, we have tested out a large number of arsenicals in dilute
solution, and numerous protein-free extracts of various tissues, with
negative results. The only compound which we know that gives a
comparable color, and which might be present in the solutions or
_extracts tested, is ortho-aminophenol. By a modification of the
test to be described in the following paragraphs, we have been able
to distinguish between these two substances.

In Table 1 is listed the arsenic compounds which we have tested.
Inorganic tri- or pentavalent arsenic gives no color, nor does it inter-
fere with the color given by arsenoxide. The pentavalent compound
corresponding to arsenoxide, 3-amino-4-hydroxyphenyl arsonic acid,
gives no reddish color unless present in relatively high concentrations
(0.1 per cent), considerably above any that we have dealt with, either
in the tissue extracts or in the test-tube experiments. When either
the amino or the hydroxy group is absent from arsenoxide, the re-
action is negative. Freshly prepared solutions of arsphenamine,
neoarsphenamine, and sulpharsphenamine are negative with this
reaction. Doctor Shonle, of Eli Lilly Laboratories, has kindly fur-
nished us with several trivalent arsenicals of the arsenoxide type, as
well as pentavalent aromatic arsenicals, containing either amino or
hydroxy groups in the benzene ring. All of these compounds were
negative.

TaABLE 1.—Arsenical compounds tested with the napthoquinone reaction

Parts per| Color pro-
Compound million duced

3-amino-4-hydroxyphenyl arsenious oxide (arsenoxide) 1. 400 | Red-brown,
Arsphenamine. .. 400 | Yellow.
Neoarsphenamine. 400 Do.
Sulpharsphenamine.. ... - 400 Do.
4-dimethyl aminopheny! arsenious oxide !.. .. 400 Do.
4-hydroxypheny] arsenious oxide 1. ... 400 Do.
nophenyl ious oxide 3__ 300 Do.
p-acetylaminopheny] arsenious oxide 3 300 Do.
p—earbamino{)hen‘{l arsenious oxide 2. 300 Do.
%mnious oifr] de, AssOs.... l,% Bo.
ryparsamide 0.
Atoxyl. ... I 400 Do.
3-amino-4-hydroxyphenyl arsonic acid 1. 400 Do.
Phenylglyceine arsonic acid 1._..__.__ 400 Do.
3-nitro-4-hydroxyphenyl arsonic acid. . 400 Do.
Sodium p-acetyl aminophenyl arsinate. 400 Do.
p-propanol aminophenyl ic acid?.... 400 Do.

1 These compounds were prepared by Dr. J. M. Johnson of the National Institute of Health.
1 Received from Dr. H. A. Shonle of Eli Lilly & Co. Laboratories.

Of the compounds of biological interest which we have studied,
glutathione gives a negative reaction with the test, while cysteine in
dilute solution gives a faint violet color which is practically eliminated

when cadmium sulphate is employed in the test. All of the amino
acids which we studied were negative, as well as other substances
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which would normally be present in protein-free blood and tissue
extracts. Tissue extracts, as well as protein-free urine, were uni-
formly negative (Table 2).

Of the aromatic compounds which do not contain arsenic, phenol
does not give the color reaction; pyridine, aniline, and meta-amino-
phenol give a yellow color; while para-aminophenol gives a deep
violet color quite distinct from that of arsenoxide.

TABLE 2.— Miscellaneous substances tested with the naphthoquinone reaction. (Com-
mercial samples of high purity)

Parts per Color pro- Parts per Color pro-
Substance million duced Substance million duced
Cysteine..._...oooooo..| 400 | Violet. ! Urea. ....ccccmmemnan-d| 2,000 | Yellow.
CGlutathione. . .. 400 W, Creatinine.....ccue...] 800 Do.
Phenyl alanine. 800 Do. Aniline.__..__..__...___ (3 Do.
Qlutamic acid. - 1,000 Do. ridine ( De.
Glycocol..... 400 Deo. Acetanilid. .. _....____| 400 Do.
Histidine. ... 500 Do. 0-aminop 1 400 | Red-brown.
Tyrosine 1, 000 Do. p-aminop 1 400 | Violet.
T;fpto hane 400 Do. m-aminophenol ... 400 | Yellow.
cacid. . oooeeooo.] 800 Do. Urine._.cceeeeeeaceaaes Undiluted. Do.

1 Very faint if cadmium sulphate is employed in the test.
?1dropinSe. e
$2dropsin8ec. c
Ortho-aminophenol gives a color similar to that of arsenoxide and
of approximately the same intensity. Since this compound can be
formed from arsenoxide by boiling with strong acids (11), it is neces-
sary for the purpose of our experiments to distinguish between them.
We have not been able to get rid of the color of the o-aminophenol
and retain that of arsenoxide in the test but we have succeeded, by
the use of stannous chloride, in modifying the procedure so that
practically no red color is given by arsenoxide in dilute solution,
while a strong red color is given by o-aminophenol. The procedure
is as follows:
To 2 c. c. of 10 per cent sodium thiosulphate is added 10 drops of a
1 per cent stannous chloride solution in 1 per cent hydrochloric acid.
Allow this mixture to stand ten minutes, when it becomes of a milky
opacity. Then add this mixture to 5 c. c. of the neutral solution to be
tested, mix, and add 2 c. c. of 10 per cent sodium cyanide and 4 drops
of 10 per cent sodium hydroxide; mix, and allow to stand 10 minutes.
Then add 1 c. c. of a freshly prepared 1 per cent aqueous solution of
the napthoquinone; mix, and in exactly 15 seconds add approximately
0.2 gm. of sodium sulphite as the powder, or in 20 per cent solution.
Let the solution stand for 30 to 45 minutes, when it will have suffi-
ciently cleared for color comparison. With this method 2 mg. of
arsenoxide, or of the arsphenamines, give only a yellowish color, while
similar amounts of o-aminophenol give a good red color. Amounts
as small as 0.1 mg. of o-aminophenol in 5 c. c. can be detected. In
the experiments described below we have applied tbis test for amino-
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phenol to oxidized solutions of the arsphenamines which we have
studied and to tissue extracts giving a positive reaction with the
original test as described above. It has been possible to demon-
strate that none of the color obtained in our experiments is due to
o-aminophenol, but is due to arsenoxide.

THE FORMATION OF ARSENOXIDE FROM THE OXIDATION OF THE ARS-
PHENAMINES IN VITRO

It was shown by Ehrlich and Bertheim (4) that arsphenamine was
readily oxidized in the air, and by oxidizing arsphenamine with
hydrogen peroxide they obtained crystalline 3-amino-4-hydroxy-
phenyl arsonic acid, so that arsenoxide must have been an intermedi-
ate stage. They gave further evidence of the presence of arsenoxide
in arsphenamine samples by precipitation of arsphenamine in methyl
alcohol with calcium carbonate, and by determination of the iodine
titer of the filtrate; this method would not be specific for arsenoxide,
and -arsenoxide has not been actually isolated from arsphenamine
by Ehrlich or by subsequent workers who have studied this problem.
Ehrlich, with the above method (4,12), showed that the amount of
arsenoxide increased in samples of arsphenamine exposed to air, and
be attributed much of the toxicity of arsphenamine to this substance.
The work of Voegtlin and Smith (5) demonstrated that solutions of
the arsphenamines which were permitted to undergo oxidation in
vitro manifested a much shorter latent period of action upon trypano-
somes in infected rats. This gave biological evidence that arsenoxide
was formed. They later studied the oxidation of arsphenamine and
arsenoxide in vilro in the presence of varying amounts of alkali and
by a modification of Ehrlich’s iodine titration method showed that
more arsenoxide was formed from arsphenamine when the oxidation
proceeded slowly (in the presence of smaller amounts of alkali).
The rate of oxidation of neoarsphenamine in water was also shown
by them to be much more rapid than that of arsphenamine.

Since the work of Ehrlich (4) several investigators have studied
the increase of toxicity of the arsphenamines when the solutions are
exposed to air or aerated, especially Roth (13), Hunt (14), and Scham-
berg, Kolmer, and Raiziss (15). Smith (16) has shown that arsen-
oxide is many times more active than arsphenamine in its circulatory
effects.

Fresh solutions of arsphenamine of good quality react negatively
with the napthoquinone test which we have described. The presence
of considerable amounts of arsphenamine also inhibits the color reac-
tion obtained with arsenoxide. It was therefore necessary to prove
that the negative reaction obtained with arsphenamine is not due to
the interfering action of sodium hydrosulphite (Na,S:0,) or related
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reducing substances used in the manufacture of arsphenamine.
This can be simply shown by precipitation of arsphenamine from a
solution, by a procedure which will not remove hydrosulphite; in
this way it can be demonstrated that no substances interfering with
the color reaction are present in the filtrate. Cadmium sulphate was
found to be an effective precipitating agent for arsphenamine, while
at the same time it will not precipitate hydrosulphite or related sul-
phites. By this procedure it was shown that a small amount of arsen-
oxide added to arsphenamine can be quantitatively recovered in
filtrates. The following experiment will illustrate these findings:

Fifty mg. of arsphenamine hydrochloride are dissolved in 9 c. c.
of water, 0.5 c. c. of 50 per cent cadmium sulphate is added, the solu-
tion is mixed, and 0.45 c. c. of normal sodium hydroxide is added drop
by drop with shaking. The filtrate of this solution is negative with
the napthoquinone test. When 2 mg. of arsenoxide are added to
arsphenamine it can be quantitatively recovered in the filtrate, reveal-
ing that no interfering substances are present. 'When a small amount
of sodium hydrosulphite is put through this procedure the filtraté will
actively inhibit the color reaction obtained with arsenoxide.

In the estimation of arsenoxide in the presence of arsphenamine, it
is necessary to precipitate and remove the arsphenamine from the
solution prior to applying the test, or else values too low will be
obtained. We have employed cadmium precipitation in studying the
presence of arsenoxide in arsphenamine solutions that are undergoing
oxidation.

The formation of arsenoxide from the arsphenamines takes place
with great ease in alkaline solution. With arsphenamine itself, experi-
ments done at hydrogen ion concentrations near neutrality are com-
plicated by its almost complete insolubility. However, if care is
taken to employ a finely divided suspension, arsenoxide can be formed
at pH 7.3 when a fine stream of oxygen is bubbled through a solution
of arsphenamine at 38° C.

Experiments with arsphenamine were carried out as follows: Forty-
eight mg. are dissolved in 2 c.c. of water, alkali added to make the
disodium salt, and then phosphate buffer (Clark and Lubs) is slowly
added with shaking to make & volume of 20 c.c. (m/100). Determi-
nations of pH were now made with the glass electrode and alkali
or acid added to bring the solution to the desired hydrogen ion
concentration.

In Chart 1 is shown the formation of arsenoxide from the arsphena-
mines, as well as the oxidation of arsenoxide at pH 7.3. With ar-
sphenamine and neoarsphenamine, cadmium precipitation (no alkali
employed) was carried out and determinations were done upon the
filtrates. The standards consisted of five tubes containing 0.1 to
0.5 c.c. of m/100 arsenoxide plus 0.25 c.c. of cadmium sulphate in
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5 c.c. of aqueous solution. The final dilution of the solution was 1 to
10. Each sample was tested for o-aminophenol, and in no instance
was a positive test obtained.

The concentration of arsenoxide reached is dependent upon its rate
of formation and also upon its rate of oxidation. With arsphenamine
at pH 7.3 the rate of formation is very slow, owing to solubility factors.
This is evident from the curve obtamed at pH 9.5, where high
concentrations are rapidly reached (Chhrt 1).

The instability of neoarsphenamine is shown in that the rate of
oxidation proceeds more rapidly than with the other compounds.
Thirty-five per cent of arsenoxide is present after one-half hour of
oxygenation, and 40 per cent after one hour. The high concentra-
tions of arsenoxide reached are of considerable interest. Since a free

Per cent of Arsenoxids

CuART 1.—The formation of arsenoxide from the arsphenamines, and the rate of oxidation of arsen-
oxide, when oxygen is bubbled through 0.01 molar solutions in phosphate buffer at 38° C.

amino group is essential for the color reaction with napthoquinone,
these findings suggest that the methylene sulphinate radical is split
off from its amino linkage during the oxidation of neoarsphenamine.
This evidence is borne out by the behavior of sulpharsphenamine.
We have dealt with three products of this drug which were analyzed
by Elvove’s procedure (17) and were shown to be 53 per cent, 85 per
cent, and 97 per cent disubstitution products. The rate of formation
of arsenoxide was similar in all three products. With the 97 per cent
disubstitution product the splitting off of the methylene sulphonate
radical is essential to the formation of more than 3 per cent of free
arsenoxide.! The oxidation experiments show that while the initial

1 For absolute proof that the sulphonate radical is split off it must be shown that sulphonated arsenoxide
reacts negatively with the color test. So far we have been unable to obtain such a compound.
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rate is slower with sulpharsphenamine than with neoarsphenamine,
the concentrations of arsenoxide reached within one to two hours are
almost as high (Chart 1). In carrying out the tests upon sulphars-
phenamine it was found that, with the product employed, concentra-
tions of 2.0 mg. in 5§ c.c. did not require cadmium precipitation for
recovery of arsenoxide and in some of the experiments tests were
carried out directly upon 0.5 c.c. of the 0.01 molar solution diluted to
5 c.c. with water. Unless the product has been shown not to inhibit
the color reaction under these conditions, precipitation should be

carried, out.
COMPARISON OF THE COLOR TEST WITH TOXICITY TESTS UPON RATS

Since the toxicity of arsenoxide to rats is approximately ten times
greater than that of arsphenamine, and approximately twenty times
that of neoarsphenamine and sulpharsphenamine, a series of experi-
ments was carried out to determine whether the quantity of arsen-
oxide, as shown by the napthoquinone test, in oxidized solutions of
the arsphenamines could be confirmed by demonstrating a correspond-
ing increase in toxicity to rats. The minimum lethal dose of arsen-
oxide for rats under standard conditions is very sharply defined and
has been previously established (18) by numerous experiments to be
26 mg. per kilo body weight.

With oxidized arsphenamine solutions there was very satisfactory
correlation between the arsenoxide content and the toxic effects upon
rats. A 0.5 per cent solution was made up in phosphate buffer as
described above so that the final pH was approximately 10.5. After
oxygen had been bubbled through this solution for 1 hour at 38° C.,
the arsenoxide content was estimated to be 40 per cent of the molar
concentration of arsphenamine, or 2.16 mg. per c.c. With approxi-
mately half of the arsphenamine remaining in the solution, the mini-
mum lethal dose should therefore be 54 mg. per kilo. Actually, at
45 mg. per kilo there was 25 per cent mortality, and at 60 mg. per
kilo 100 per cent mortality (Table 3). The arsphenamine was brought
completely into solution by adding a few drops of alkali immediately
prior to the injections. The acute reactions, such as convulsions,
lashing of the tail, etc., typical of arsenoxide, were present, and the
average time of death with the 60 mg. dose was 92 minutes. With
the smaller doses those that survived the first few hours recovered
completely; none of the “late deaths” typical of some of the other
arsenic compounds were observed.
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TaBLe 3.—The tozicity to rats of a 0.5 per cent solution of arsphenamine in phos-
hate buﬂer (pH approzimately 10.5) through which ozygen was bubbled for one
r at 38°C. The arsenoxide content by the color test was 2.16 mg. per c. c. (40

per cent of the arsphenamine), and the calculated M. L. D. was 54 my. per kilo

Rat weight (mg. per| Time of death

Survived.
Do.

Do.
Do.

45 | 155 minutes.
45 | Survived.
45 Do.

45 Do.

€0 | | 120 minutes.
€0 | 100 mi inutes.
€0 : 120 minutes.
€0 i 320 minutes.

With neoarsphenamine in two series of experiments the acute
toxicity was slightly in excess of that indicated by the amount of
arsenoxide present, although the picture was complicated by the
presence of late symptoms and late deaths. In one experiment at
the end of an hour of oxidaticn in phosphate buffer of pH 7.3 at
38° C. the solution (0.5 per cent neoarsphenamine) contained 38 per
cent of the neoarsphenamine as arsenoxide; and on this basis the
theoretical minimum lethal dose for rats should have been 85 mg.
per kilo. The acute toxicity (death within 24 hours) was found to
be 65 mg. per kilo (Table 4). The majority of the rats injected with
37.5 to 50 mg. per kilo died three days later. Some of them had
marked nervous symptoms, such as tremor and ataxia. In the
other toxicity experiment a portion of the neoarsphenamine precipi-
tated out during the course of the oxidation. At the end of an hour
the solution was centrifuged and the tests were done upon the super-
natant fluid. The arsenoxide content was estimated to be 1.4 mg.
per c. c. and the theoretical M. L. D. should have been 18.5 c. c. per
kilo. The M. L. D. as actually determined was found to be from 15
to 18.5 c. c. per kilo. With smaller doses the same late symptoms
and frequent late deaths occurred. In all of the neoarsphenamine
experiments acute reactions were produced, although they were not
as marked as with arsphenamine. The toxicity experiments with
oxidized solutions of neoarsphenamine lead us to conclude that be-
sides the indicated amount of arsenoxide there is present some other
compound of enhanced toxicity which produces symptoms different
from those of arsenoxide. In this connection it is of interest that
the production of delayed deaths in rats from fresh solutions of neo-
arsphenamine is well recognized and is taken into account in the
biological standardization of this product.
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TABLE 4.— The loxicity to rals of a 0.6 per cent neoarsphenamine solution in ;ho&-
phate buffer pH 7.8, through which oxygen was bubbled for one hour at
Arsenoande content by color test=1.87 mg. per c. c. (88 per cent)s Theoretical
M. L. D.=85 mg. per kilo ,

Dosage
Rat weight (mg. ger Time of death
kilo;
100 grams. . - 93 | 5§ minutes.
102 grams. . _. feecccccecceccccecancann 93 | 15 minutes.
104 @rams . oo cecccacanan 93 | 2 minutes.
110 @rAINS . oo ecieciceccccccacnacmeencecamnemmemmeaameaaeeans 93 | 5 minutes.
104 GraINS. . . oo ccccccccccccccememeceeecamemseeenammaameaac—an 76 | 17 minutes.
104 BraINS . . o ooeccecccccacaccccacaaenaan 75 | 18 minutes.
108 Erams._ . ococccecccccecmaaeaan - 75 | 12 hours.
110 BraINS . coeeccnccaccmcmcmcecaaeaa- 75 | 22 minutes.
125 grams_ . _....... R, 75 | 16 hours.
100 grams. . _ 65 | 10 minutes.
112 grlams___ 65 | 15 minutes.
112 grams._ .. 65 | 16 hours.
116 grams._ __ 65 | 5 minutes.
50 | 16 hours.
513 ds(fs.
50 | 3% days.
50 | 3 days.
$0 grams 37.5 | Survived.
92 grams 37.5 | 3days.
110 grams 37.8 | 20 hours.

With oxidized solutions of sulpharsphenamine the enhanced tox-
icity to rats was entirely sufficient to account for the estimated
amount of arsenoxide present; as with neoarsphenamine the toxicity
was slightly in excess of that anticipated. In one experiment after
an hour of bubbling oxygen through the 0.5 per cent solution in
phosphate buffer of pH 7.3 at 38° C., the arsenoxide content was
1.216 mg. per c. c., or 32 per cent of the molar concentration of the
sulpharsphenamine. The theoretical minimum lethal dose was 90
mg. per kilo and the actual M. L. D. was 70 mg. per kilo (Table 5).

In another similar experiment the theoretical M. L. D. was 90 mgs
per kilo, and that determined was 85 mg. per kilo. Typical and
marked acute reactions were produced in all cases. Delayed deaths
were not observed in these experiments but the number of surviving
animals was too small to be conclusive.
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TaBLy 5.—The tozicily to rals of a 0.5 per cent sulpharsphenamine solution in
phosphate buffer pH 7.8, through which oxygen was bubbled for one hour at 38° C:
Arsenozide content by color test=1.216 mg. per o. c. (32 per cent). Theoretical
M. L. D.=90 myg. per kilo

Dosage
Rat weight (mg. ;)nr Time of death
kilo;
80 grams. . 100 | 8 minutes.
94 grams. . 100 | 5 minutes.
100 grams. 100 | 13 minutes.
104 grams. . 100 | 5 minutes.
86grams. . .o oeoooooo 85 | 10 minutes.
00 grams. 85 | 10 minutes.
94 grams. . - 85 | 10 minutes.
94 grams. . 85 | 7 minutes.
102 grams. - . o cceecccccccaaaaa 85 | 3 minutes.
102 grams. . 85 | 50 minutes.
92 grams...... 70 | 16 hours.
100 grams. . - 70 | 6 hours.
100 grams. . 70 | 20 hours.
10¢ grams. . 70 | 16 hours.
84 grams.. . 50 | Survived.
84 grams._ . 50 | 16 hours.
98 grams. . 50 | 12 hours.
100 grams. . 50 | 16 hours.

ARSENOXIDE IN THE TISSUES OF ANIMALS FOLLOWING THE INJECTION
OF ARSPHENAMINES

The first difficulty to be met in this phase of the work was the satis-
factory extraction of arsenoxide from tissues. When arsenoxide was
added to an organ it was found impossible to recover more than a
trace of it with any of the protein precipitants generally employed.
Our recent experience (19) had shown that arsenoxide  combines
firmly with the fixed sulphydryl groups of the proteins. Further
knowledge from the work of Voegtlin, Johnson, and Rosenthal (20)
was at hand for the great affinity of certain heavy metals for these
SH groups, particularly silver, cadmium, and lead. Experiments
revealed that fairly good yields could be obtained when considerable
amounts of these metals were employed along with trichloracetic acid
as a protein precipitant. Silver was the most effective and the easiest
to remove from the acid solution. The technique finally employed
was as follows:

Five grams-of the organ is rapidly minced with fine scissors and
ground with sand in a mortar for one or two minutes. Five c. c. of 20
per cent trichloracetic acid is now added, and the mixture is ground
one or two minutes longer and allowed to stand for 15 minutes. Ten
c. c. of 4 per cent silver nitrate is now slowly added while stirring with
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the pestle, and then 3 c. c. of methyl alcohol is added drop by drop,
with stirring. The mixture is now filtered, away from bright light,
into 5 c. c. of 8 per cent sodium chloride in a 25 c. ¢. graduated cylinder,
and the final volume is recorded. This step precipitates out the
silver and the solution is now filtered again, after which the naptho-
quinone tests are performed upon the neutralized filtrate. Filtration
should be rapid, and in both stages the filtrates should be perfectly
clear and free from hemoglobin. By this procedure from 80 to 100
per cent of arsenoxide can be recovered when 2.5 to 5 mg. are added to
5 grams of organ. Standards should preferably be made up in filtrates
from normal organs. Five tubes containing from 0.2 to 0.6 mg. of
arsenoxide were employed. Two tenths c. c. of 50 per cent cadmium
sulphate were added to both standards and unknowns.

The final filtrate usually represents a dilution such that 6 c. c. is
equivalent to 1 gram of organ. Since this requires at least 0.25 mg.
of arsenoxide per gram of organ to give a color reaction strong enough -
for quantitative determinations, it was necessary to employ maximum
doses of the arsphenamines in order to reach this concentration of
arsenoxide in the tissues. In this connection it must be clearly
brought out that the negative tests obtained in some of the following
experiments do not mean that arsenoxide is absent, but that it is
present in concentrations too low to be detected by this method.

RESULTS WITH ARSPHENAMINE

From 200 to 250 mg. per kilogram of freshly alkalinized arsphena-
mine was administered to rats by slow injection (10 to 15 minutes)
into the femoral vein. The rats were killed by decapitation (to per-
mit maximum exsanguination) at various intervals after the injection
and the organs to be examined were removed immediately and treated
as described in the previous paragraphs. In testing for arsenoxide
in the kidneys or spleen, the corresponding organs of two rats were
usually combined to give sufficient tissue for the analysis.

The results of 14 such experiments on rat livers are given in Table 6.
Tests done within one hour following the injection were negative for
arsenoxide. This is good substantiation of the specificity of the re-
action; for Fordyce, Rosen, and Meyers (21) have shown that the
maximum arsenic concentration occurs in the liver during this period.
This finding is also in accord with the results of Voegtlin-and Smith (5)
demonstrating that a latent period of 1 to 3 hours is necessary,
following the intravenous injection of arsphenamine in the rat, before
the trypanocidal action becomes manifest.



945 April 22, 1933

TaBLE 6.—Arsenoxide in liver following injection of arsphenamine

?n?smphand Arsen- m
Rat weight Lmine Interval following injection l;"v‘g"(’ in | centage
mg. per
kglo) per gm. mpmh&na-
156 grams. . - 250 | 10 minutes. . None. |.._...... -
180 grams. - 250 %hhour None.
160 grams . - 250 [ Thour. .. . el None.
156 grams. . - 200 | do. None.
140 grams. - 250 | 24 hours. oo 0.25 5.3
135 grams._ . - 250 |.....d 0.35 7.0
108 grams - 250 f._... do. -- 0.35 8.8
138 grams - 250 | 8 hours 0.45 9.0
200 grams 1 o0|odeni: ol 00
grams - 1
104 grams. - 250 | 3% hours... 0.5 12.0
100 grams._ . - 200 ... do. - 0.4 10.0
130 grams... - 250 | 4hours._. 0.4 8.0
160 BTAINS. - o oo ceemceecceecmeae 200 | 4% hours. 0.5 10.0

Following the injection of arsphenamine, all of the tests done
upon the rat liver at intervals of 2% hours or later yielded positive
reactions. The maximum concentrations occurred within 3 to 4
hours. The extracts were all tested for o-amino-phenol with negative
results in every instance. Because of the large doses of arsphenamine
employed, the rats were usually severely ill; when fatalities occurred,
these animals were usually not employed for the study.

Although the arsenic content of the spleen has been shown to be as
high as or higher than that of the liver following arsphenamine injec-
tions (21, 22, 23) concentrations of arsenoxide sufficient to be detected
by the napthoquinone test were not present in any of the animals
studied. Tests done from % hour to 3 hours following the injection
were all negative (Table 7). Likewise, tests done upon the kidneys
and upon the blood serum of rats and rabbits following arsphenamine
injections were entirely negative.

TABLE 7.—The inability to demonstrate arsenozide in the spleen, kidreys, and blood
serum, following arsphenemine injections

Dosa}alge of
arsphena-
Animal Organ ine | Interval following tnjection g‘;‘g?gg‘
mg. per
kilo)
Rat. . e Spleen. . oo ciaeeae 250 | Yo hour oo Negative.
) 0 7 YRS U do. 250 | 2 hours. Do.
) 0 7 YO AU do. 250 | 3 hours. Do.
Do _-do..... 250 |.....do. Do.
Negative.
Do.
Do.
Negative,
Do.
Do.
Do.
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Different results were obtained with neoarsphenamine. Although
8 dosage one-third greater (on a basis of arsenic content) was used,
no arsenoxide could be detected in the liver (Table 8). In the kidney
a negative test was obtained 20 minutes after injection, while in five
experiments where tests were done from 1) to 4% hours after injection
the reactions were all positive (Table 9). The concentrations reached
were similar to those in the liver following arsphenamine, but the
relative weights of the kidneys made the total amounts of arsenoxide
present much less. No arsenoxide could be detected in the spleen
following the neoarsphenamine injections. All of the above-described
extracts were tested for o-aminophenol with negative results.

TABLE 8.—The inability to demonstrate arsenoxide in the liver and spleen following
injection of meoarsphenamine in rats

Dosage of]|
) neoars-
Organ (fx:fx?; Interval following injection Arsenoxide
kll(S‘
Liver.._. 500 | 10 minutes. ‘Negative.
Do..... 500 | 1 hour. Do.
DO e 500 | 2 hours Do.
Do.. 500 | 3 hours. Do.
Do.. . 500 | 314 hours. Do.
Do 500 | 434 hours. y Do.
Spleen 1. 500 | 2% hours Negative.
Do.! 500 | 4 hours. Do.

1 Organs combined for the determination.

TABLE 9.—Arsenoxide in kidneys following nt;rgedion of neoarsphenamine in rats
(the organs of two animals combined for each determination)

Dosage of| Approxi- -
neoars- Arsenoxide | mate per-
Weight of rat | Phen- Interval following infection I adneys | centage of
(nigii £et . gm.) .mhl::len-
500 | 20 minutes Negative. |............
500 | 134 hours 0.45 L1
500 | 234 hours. .5 LS
500 |--.-. do... .35 0.86
500 | 4 hours. Trace. |-ceeeeeceana
500 | 43 hours. 05 L2

CONTROL EXPERIMENTS

For the sake of completeness we are including some of the control
experiments designed to show that any chemical changes which might
be produced in the body by the action of arsenic itself, as well as the
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presence of the arsphenamines in the tissues or extracts, play no part
in the production of the color reaction.

1. In five experiments, from 6 to 10 mg. of arsphenamine were
added to 5 gm. of freshly removed liver, which was then macerated,
ground with sand, and extracted by the usual procedure. The ex-
tracts were all negative with the napthoquinone test. Likewise, 10
mg. of neoarsphenamine added to liver gave negative results. Twenty
mg. of neoarsphenamine were added to 5 gm. of kidney and treated
in this manner. The filtrate gave a pale orange-yellow color with
the test.

2. To 5 c. c. of the filtrate obtained from a normal liver 1.2 mg.
of arsphenamine was added. A negative color test was obtained.

3. A filtrate from the kidneys of a rat injected with neoarsphenamine
showed 0.5 mg. per gram of arsenoxide. The test for o-aminophenol
was negative; 0.05 mg. of o-aminephenol was now added to 5 c. c. of
the filtrate. A test for o-aminophenol compared to a standard
showed quantitative recovery.

4. Seven rats were m]ected with a toxic dose (10 c. c. of n/200
solution - per kilo) of arsenious oxide, As;0;. Napthoquinone tests
done upon the liver at 10 minutes, 2% hours, 3 hours, 4 hours, and 18
hours, were negative. To 5 gm. of the liver removed at 3 hours and
at 4 hours were added 6 mg. arsphenamine each, and extracted.
The extracts were both negative.

DISCUSSION

" The recovery of considerable amounts of arsenoxide from the liver

of the rat following the injection of arsphenamine and from the
kidney following neoarsphenamme, confirms the theory of Voegtlm
and Smith that arsenoxide is formed from these compounds in the
living body. In harmony with their view, that this compound is
responsible for the trypanocidal action, is the fact that the interval
of time required before arsenoxide can be demonstrated in the tissues
is similar to the latent period required by these drugs before their
trypanocidal action in the body is manifest.

It will also be observed from results obtained following the injec-
tion of lethal doses of arsphenamine that there is fixed in the liver
an amount of arsenoxide which would be fatal if injected intra-
venously. This evidence supports the view of Voegtlin (6) that the
toxicity of arsphenamine to the host is due to arsenoxide. Dale (24)
has emphasized the importance of the slow liberation into the circula-
tion of arsenoxide from arsphenamine as a basis for therapeutic effi-
ciency and safety to the host. Jackson and Raap (25) showed that
the severe circulatory disturbances resulting from the peripheral
intravenous injection of arsphenamine were largely absent if the drug

107615°—32——2



April 22, 1932 948

was injected into the portal vein. The general circulatory effects
and pulmonary lesions produced by arsenoxide play an important
role in the acute toxicity of this compound and its formation from
arsphenamine in certain tissues, with subsequent fixation there,
would permit larger amounts to be present in the body without general
toxic effects.

The actual concentrations of arsenoxide present in the tissues may
be slightly higher than those obtained in our experiments, since com-
plete recovery of arsenoxide added to an organ is not always possible.
One factor that may be responsible for the incomplete recovery may
be the presence of glutathione, which we have found.inhibits the
color reaction if present in considerable amounts. However, nitro-
prusside tests upon the filtrates of normal and arsenic-containing
organs have been negative, which leads us to believe that under
these conditions the glutathione is precipitated out by the silver used
in the extraction.

The differences in distribution of arsenoxide following arsphena-
mine and neoarsphenamine injections are of particular interest in
view of a similar distribution of the pathological changes produced by
them. Arsphenamine produces lesions principally in the liver, while
with neoarsphenamine the pathological changes are chiefly in the kid-
ney (Kolmer and Lucke (26)). Since the studies of Fordyce, Rosen,
and Myers (21) reveal that the concentrations of arsenic which are
reached in these organs are very similar when large doses of either
arsphenamine ‘or neoarsphenamine are injected into rats, our experi-
ments would suggest that it is not the total arsenic but the arsenic in
the form of arsenoxide that plays an important part in the production
of these pathological effects.

The naphthoquinone reaction can be applied as a corollary to tests
of toxicity upon commercial samples of arsphenamine. We are in-
vestigating the problem of toxicity of samples of arsphenamine as
related to their arsenoxide content. A future communication will be

published upon this subject.
SUMMARY

A color reaction with 1, 2 naphthoquinore-4-sodium sulphonate
has been developed which distinguishes arsenoxide (3-amino-4-
hydroxyphenyl arsenious oxide) in dilute solution from all other
arsenicals- tested. Among all of the other compounds studied, the
only one which reacts similarly is ortho-aminophenol. By a mod-
ification of the test it is possible to distinguish between these two
compounds. :

This test has been employed to study quantitatively the formation
of arsenoxide from solutions of arsphenamine, neoarsphenamine, and
sulpharsphenamine when oxygen is bubbled through them. With
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arsphenamine this proceeds slowly at pH 7.3, owing to solubility
factors, but rapidly at pH 9.5 or above.

With sulpharsphenamine, and particularly with neoarsphenamine,
the formation of arsenoxide is very rapid at pH 7.3. The high con-
centrations of arsenoxide reached give evidence that with both com-
pounds the sulphur radical is split off from the amino group during
the process of oxidation.

Toxicity tests upon rats with the oxidized solutions of the arsphena-
mines substantiate the quantitative estimations of arsenoxide yielded
by the color reaction.

A method has been developed-whereby from 80 to 100 per cent of ar-
senoxide added to tissues can be recovered from them in protein-free
extracts. With this method of extraction it has been possible to dem-
onstrate the presence of arsenoxide in the tissues of rats following
the injection of large doses of arsphenamine and neoarsphenamine.

From 10 to 12 per cent of the injected arsphenamine can be recov-
ered as arsenoxide from the liver of the rat if the estimations are
made from 3 to 4 hours after injection. No arsenoxide could be
detected in other tissues after arsphenamine, although the lack of
sensitivity of the test makes it possible that quantities insufficient to
detect are present.

" Following the injection of large doses of neoarsphenamine, arsenox-
ide could be recovered only from the kidney of the rat. The highest
eoncentration of arsenoxide reached in this organ was 0.5 mg. per
gram of kidney. This is comparable to the concentration reached
in the liver after arsphenamine injections. _

(The author wishes to express his appreciation to Prof. Carl Voegtlin,
Chief of the Division of Pharmacology, National Institute of Health,
for helpful suggestions and criticisms.)
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DEATHS DURING WEEK ENDED APRIL 2, 1932

Summary of information received by telegraph from industrial insurance compantes
for the week ended April 2, 1932, and correspondi%q week of 1931. (From the
Weekly Health Index, tssued by the Bureau of the Census, Depariment of Com-

merce)
. Week ended Correspond-
: Apr. 2, 1932 ing week, 1931
Policies in force . .- - - oo cmca—eae 73, 717, 468 75, 139, 274
Number of death claims_ . _ . ...... 18, 540 13, 411
Death claims per 1,000 policies in force, annual rate. 13.1 9.3

Death claims per 1,000 policies, first 13 weeks of year,
- annual Tate. o oo e ccceccmaeceeececeaas 10. 4 1.1
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Deaths from all causes in certain large cities of the United States during the week
ended April 2, 1982, infant mortalily, annual death rate, and comparison with
corresponding week of 1931. (From the Weekly Health Indezx, issued by the
Bureau of the Census, Department of Commerce)

{The rates published in this summary are basled upon n}id-year population estimates derived from the
us|

930 cens|

: Death rate 2 for

- Corresponding p

9
Week ended Apr. 2, 1932 week, 1031 th:‘vmts 13
City
Deaths | Infant Deaths
Total | Death : | Death ’
. 2 | under [mortali- 2 | under | 1932 1931
deaths | rate 1 year ity rate 5 rate 1 year

13.5 673 458 13.0 2 12.7 14.0
6.3 3 37 6.7 5 .8 8.5
17.6 1 20 12.9 1 151 15.3
13.1 5 49 13.9 12 14.2 16.3
10.9 4 59 9.6 3 11.1 13.1
17.56 1 29 22.4 9 2.3 22.6
16.2 24 85 15.6 18 150 H 1.5
14.9 13 59 136 13 139 16. 1
21.9 11 177 24.9 5 19.9 2.8
1.3 3 31 19.7 7 ‘ 12.3 15.8
8.8 0 0| 153 50 10,1 12.2
15. 4 3 2.9 27 158 21.7
3 16.6 20 14.7 22 15.6 16. 5
Bridgeport. - 35 12.4 1 11.3 1! 122 13.2
Butfialo. eeccmcccmce————— 191 17.0 9 14. 4 13 14.2 15.6
Cambridge. .. ccceoememaeaaaanaas 33 15.1 2 12.8 2 4.2 13.8
den.... 52 22.8 4 15.3 2 161 18.2
Canton. .. 25 12.1 2 13.2 4 10.9 1.4
Chicago b ... eeiiieeeaaaaaas 744 1.0 58 1.0 WLl 12.0
Cincinnati . 140 15.8 4 17.2 1 169 15.2
Cleveland. . ..o eaaes 220 13.0 px] 13.5 15 12,0 12.8
olumbus._ .. oo ceeecaanaean 77 13.4 3 17.1 4 14.7 15.3
Dallase. ... 63 1.7 4 4.5 4 1.7 12,7
‘White. 42 9.4 3 12.7 3 10.9 111
Colored...-cocoeceeecmaaacaaas 21 2.5 1 2.1 1 15.7 20.6
Dayton. 47 10.3 1 13.5 5 1.9 12.7
Denver. .. 85 15.1 2 15.4 5 16.9 15.9
Des Moines. . ..oococoucecamacnnnanann 51 18.3 4 9.0 1 126 12.4
Detroit. ... .o eeeaaaeaaas 208 9.1 2 9.9 34 8.8 9.9
Duluth. .. 26 13.3 3 7.2 0 10.3 1.6
Paso 27| 132 1 2.4 5! 150 18.1
Erie_..____ 28| 123 2 10.6 2! 122 1.7
Evansville. 19| 9.4 0 10.0 11 10.2 12.1
Fall River 87 25 1.3 1 4.9 27 131 4.1
Flint 35 10.8 3 6.0 4 9.1 7.9
Fort Wayne 26 1L2 3 10.1 0 11.1 120
Fort Worth ¢ 39 1.9 1 13.4 3 1.0 120
‘White - o b4 9.8 1 4.5 3 10.5 1.6
Colored 12 2.5 0 7.7 0 13.7 4.0
Grand Rapids..._........_.. P 36 10.8 1 8.2 1 9.9 9.7
ouston ¢. 91 14.7 6 10.3 6 11.3 1.8
63 13.8 5 9.0 3 10.6 10.8
28 17.1 ) 3 IO 13.8 3 13.0 14.5
94 13.1 2 16 12.5 5 14.1 15.5
80 127 2 18 11.4 4 13.6 14.9
14 15.9 (1} 0 2.8 1 17.8 19.9
78 127 6 50 14.7 14 12.1 14.0
85 14.8 2 4“4 14.8 1 13.6 16.1
29 15.1 1 b14 15.2 1 13.2 14.8
6 13.2 1 128 13.3 0 15.1 21.3
Kansas City, Mo 141 17.7 15 170 4.4 10 13.5 15.5
Knoxville ¢. 34 15.9 1 25 14.8 2 13.1 14.7
22 12.3 1 28 14.8 2 1.9 13.7
12 34.3 0 0 1.6 0 19.1 19.8
20 6.5 0 0 9.2 0 10.3 10.5
217 10.5 25 74 9.2 16 1.9 11.6
119 2.2 4 37 17.9 11 14.9 17.8
95 19.0 4 42 16.6 7 13.2 16.0
4 26.3 0 0] 251 4 2.8 2.1
35 18.3 3 78 16.1 2 15.0 15.2
19 9.6 1 28 12.2 1 12.0 12.9
101 20.0 11 120 22.6 14 17.2 18.3
44 14.1 3 51 19.9 6 13.0 15.5
57 29.6 8 241 2.9 8 2.8 22.9
26 1.9 4 112 9.7 1 12.8 14.4
21 12.4 1 39 8.4 0 12.1 13.6
5 10.3 3 302 14.4 1 15.3 17.1

See footnotes at end of table.
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Deaths ! from all causes in ceriain large citics of the United States during the woek
ended April 2, 1938, infant mortalsly, annual death rale, and comparison with
corresponding week of 1931. (From the Weekly Healih Index, sssued by the
Bureau of the Census, Department of Commerce)—Continued

NNONOONOROONMNOMNONPRINRIRORDWNNORAS

Death rate ? for
Corresponding
Week ended Apr. 2, 1932 week, 1931 th:v 25& 13
City '
Deaths | Infant Deaths
Total | Death : | Death
under {mortali- under | 1932 1931
deaths | rate? 1 year |ty rate s rate? | ; year
Milwaukee. ... ocememmeeecccaaens 114 9.9 8 38 9.6 11 9.6 10.
Mi lis. . . 116 12.6 6 30 11.0 13 1.7 12
Nashville ¢ oo 46 15.3 3 45 2.1 6 151 18.
White.......... 30 13.8 2 39 15.8 ) 14.4 16.
Colored...... - 16 19.5 |- 1 62 43.9 1 17.2 26.
New Bedford 7. - 35 18.3 3 86 13.0 ] 13.8 13
New Haven. ... ... ... 63 20.2 2 40 10.9 3 139 13.
New Orleens®. ... . . ... 138 15.2 10 57 18.0 19 16.0 19.
White. . ..ol 84 130 4 35 15.2 7 135 16.
Colored. ... eooeeimicaaaes 20.5 [ o8 24.8 12 221 27.
New York. ... .. 1,775 129 146 65 12.8 148 121 13.
Bronx Borough._ ... _._.....__ 9.2 20 58 9.0 25 9.1 9.
Brooklyn Borough 09 1L9 52 58 11.9 52 1.3 12
Manhattan Borough.____.__.______ 691 2.3 [>1] 86 19.9 53 18.3 0.
Queens Borough. _._____.__..__._. 177 7.6 10 42 7.5 17 .7 8.
Richmond Borough..__........__ 54 16.9 4 N 18.0 1 13.1 14
12¢ 145 10 55 13.0 12 2.1 13
66 1.5 1 13 1.1 2 1L7 12,
39 9.9 0 0 16. 4 T 10. ¢ 12,
66 15.8 7 ™ 13.5 2 15. 4 14,
38 143 11 200 11.3 3 13.7 16
24 1.3 1 28 16.4 1 128 14.
47 19.7 43 66 13.7 62 13.¢ 16.
166 12.7 16 73 15.5 15 15.0 18.
Portland, 75 126 3 38 121 3 12.8 13
Providence. 104 2L2 9 87 14.1 12 15.7 15,
53 149 1 15 15.6 4 149 18.
26 10.3 0 0 14.7 1 123 15.
n 28.7 1 46 17.7 3 21.6 4.
78 122 9 86 12.4 ] 126 14
286 18.0 13 46 18.2 10 148 18
59 1.0 3 32 1.5 4 1.2 1L
25 9.0 2 31 10.6 4 1.8 12
51 16.3 0 0 17.0 3 16.6 15
165 12.2 5 35 12.4 5 13.9 14.6
26 14.1 3 87 10.3 1 1.5 122
82 1L4 6 60 15.4 5 123 13.4
31 15.2 i 40 11.9 2 10. 4 1L ¢
19 8.9 0 0 9.2 3 8.1 9.4
32 14.3 1 b4 139 0 80 13.3
32 10.8 2 k] 14.0 7 1.9 13.9
66 13.5 4 52 1.5 4 123 129
2 1.1 2 56 13.1 2 124 15.0
21 102 1 2 129 3 125 4.9
15 9.2 0 [ 1.3 i 12.2 13.6
6 13.8 1 158 18.8 2 138 19.9
63 10.9 6 65 13.9 7 130 13.9
67 2.2 5 29 21.5 7 17.5 19.6
40 20.3 4 114 17.8 [ 16.0 16.7
188 19.9 10 66 4.8 9 17.6 18.6
115 16.8 2 16 12.2 ] 15.9 16.1
3 21.9 8 142 2.6 4 20 %1
25 129 1 33 10.9 7 10.5 1.3
87 28.0 3 68 16.6 4 18.8 16.8
52 137 [] 84 140 9 13.7 15.2
17 6.3 [} 0 4.1 3 7.9 10.4
41 123 7 114 13.0 8 L2 1.9

1 Deaths of nonresidents are induded. Stillbirths are excluded.
s ’I‘hhgse rates represent annual rates per 1,000 population, as estimated for 1932and 1931 by the arithmetical

method.
$ Deaths under 1 year of age per 1,000 estimated live births. Cities left blank are not in the registration
area for births.

¢ Data for 80 cities.

§ Deaths for week ended Friday.

¢ For the cities for which deaths are shown by color the percen of colored population in 1930 were
as follows: Atlanta, 33; Baltimore, 18; Birmingham, 38; Dallss, 17; Fort Worth, 16; H 27; Indian-

is, 12, Kansas City, Kans., 19; Knoxville, 16; Louisville, 15; Memphis, 38; Miami, 23; Nashville, 28;
New Orleans, 29; Richmond, 29; Tampa, 21; and Wuhlnglt:'n. D.C., 27. = B »
1 Population Apr. 1, 1930; decreased 1920 to 1930, no estimate



PREVALENCE OF DISEASE

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

UNITED STATES

CURRENT WEEKLY STATE REPORTS

.
These reports are preliminary, and the nmm are subject to change when later returns are received by the

te health officers

Reports for Weeks Ended April 9, 1932, and April 11, 1931

Cases of certain communicable diseases reported by lelegraph by Siale health officers
Jor weeks ended April 9, 1932, and April 11, 1931

Diphtheria Influenza Measles M::’::m‘“
Division and State Week | Week | Week | Week | Week | Week | Week | Week
ended | ended | ended | ended | ended | ended | ended | ended
Apr. 9, JApr. 11,| Apr. 9, (Apr. 11, Apr. 9, |Apr. 11,| Apr. 9, [Apr. 11,
1932 1931 1932 1931 1932 1931 1932 1931
New Enzland States:
Mai 246 18 0 0
13 38 0 0
73 3 0 0
8 661 478 5 3
1 133 40 1 0
ecticut b 112 795 2 0
Mlddle Atlantic States
New York. ... ... 111 119 260 120 2,484 1 2,137 7 17
New Jersey._....... 29 51 67 4 573 0 8
Pennsylvania_.______...___..____ 90 96 |l i, 947 | 4,740 5 4
East North Central States:
Ohio 52 71 115 820 862 1 2
28 138 32 83 9 15
146 86 18 649 | 1,650 0 P14
15 28 18| 1,204 2 13
9 390 58 | 1,007 0682 1 4
7 5 1 61 137 0 2
L. 20 IS SR 19 2 2
26 H 30 60 447 1 12
4. 52 84 0 0
b 2 b 14 168 [1] (1]
I 2 IR A, 1 7 0 1
9 12 3 270 2 2 3
: 3 L S 2 228 1} 0
Maryland 3. _____. 10 16 303 40 46 | 1,396 3 4
ct 7 ] 3, 3 9| 37 2 o
West V lrginla 16 8 367 168 419 5 1
North Carolina 22 20 168 32 428 | 1,015 1 3
South Carohna 6 4 2,22 1,158 118 1 0 4
Geo - 15 6 410 33 146 1 1
Florida.. 6 6 5 68 2 1

1 Typhus fever, 10 cases: 1 case in Connectlcut. 7 cases in Georgia, and 2 cases in Alabama,

1 New York City only.
? Week ended Friday.

(953)



April 22, 1932

954

Cases of certain communicable diseases reported by telegraph by State health officers
for weeks ended April 9, 1988, and April 11, 1981—Continued
Diphtheria | Influenta Meastes | Meningocaccus
Division and State Week | Weok | Week | Week | Week | Week | Week | Week
ended | ended | ended | ended | ended | ended | ended | ended
Apr.9,|Apr. 11,] Apr 9, [Apr. 11,] Apr. 9, |Apr. 11,| Apr. 9,|Apr. 11,
1932 1931 1932 1931 1932 1931 1932 1931
East South Central States
Kentucky....._. 12 469 ... ... 58 362 0 4
8 2 739 206 200 51 3 2
18 12 204 M5 10 483 1 5
‘e b 28 PR RN R M 0 3
3 2 198 209 [........ 24 0 1
23 15 37 57 P44 8 1 2
7 19 231 170 10 2 3 2
Te: 39 20 625 77 51 67 0 1
Mountaln States: :
. . 5 3 13 138 72 0 0
ldaho. - 1 5 3 [ 3 IO, 5 [} 1
Wyoming 1 ———— 4 3 0 0
Colorado. 4 10 139 139 0 [}
New Mex 10 1 1 6 50 46 0 2
Arizona. . 1 9 3 2 n 0 0
Utah3_____ b7 I 6 2 1 0 1
Pacific States:
Washington_____..........._.___ 1 10 ... 37 513 35 [1} 0
Oregon. . - 4 6 a5 72 32 13 0 1
California. .. 62 70 62 100 534 | 1,532 8 7
Total. . 802 900 | 7,000 | 3,510 13,702 20, 892 69 168
Poliomyelitis | Scarlet fever Smallpox Typhoid fever
Liviion and State Weoek | Week | Week | Week | Week | Week | Week | Week
ended | ended | ended | ended | ended | ended | ended | ended
Apr. 9, |Apr. 11, Apr. 9,|Apr. 11,] Apr. 9, |Apr. 11,1 Apr. 9, |Apr. 11,
1932 1931 1932 1981 1 1931 1932 1931
New England States:
Maine 0 0 21 b 14 (/] [} [ 2
[} [} 32 0 ] [} 0 1
1} 0 7 2 3 1 [} 0
[} 0 500 342 (] 0 1 0
0 0 71 56 0 0 [ 0
1 [} 88 55 0 [ 1 1
1 5] 1,442 932 [/} 5 6 16
1 0 282 287 [1] 0 2 3
ania 3 0| 58] 640 0 0 7 1
East Nor Central States:
Ohio. 1 [} 351 490 45 78 5 1
1 (1] 178 320 12 9 (1] 2
1 1 439 512 10 62 5 1
1 0 438 280 13 31 1 2
1 1 108 123 3 5 1 0
0 0 124 83 1 6 [} 1
[\ 1 36 119 27 73 3 0
1] 0 62 209 18 30 1 [}
[} 1 28 26 3 4 [} 6
1 1] .4 31 2 19 0 0
0 0 31 38 11 48 (1} 0
Kanses cesceocscsmsnaceacens [} 1 7 65 ] 116 (] 2
South Atlantic States
Delaware 1 0 11 31 [} (] 0 1}
0 )] 156 7 [1] 0 [} 6
1 [ 23 20 1] (1] 0 1
1 0 2 44 3 2 1 4
[\ 0 44 30 1 2 ] 2
[} 1 9 8 [} [1] 7 0
0 1 7 107 0 [ 11 2
0 0 6 2 0 1 15 3

l’I‘ hus fever, IOcaseo 1 case in Connecticut, 7 cases in Georgia, and 2 cases in Alabama.

‘eek ended Frida;

0 Figures for 1932 ure exclusive of Oklahoma City and Tulsa.
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Cases of certain communicable diseases reported by telegraph by Stale health officers
Jor weeks ended April 9, 1932, and April 11, 1931—Continued

Poliomyelitis | Scarlet fever Smallpox Typhoid fever

Division an't Ntate Week | Week | Week | Week | Week | Week | Week | Week
ended | ended | ended | ended | ended | ended | ended | ended

Apr. 9, |Apr. 11,1 Apr. 9, 1Apr. 11,' Apr. 9,]Apr. 11,) Apr. 9, |Apr. 11,

1932 1931 1932 1931 1632 1631 1932 1931
East South Central States:
Kentueky. ... _.__.......... 1 0 63 84 9 33 8 1
Tennessee. . ... ..ccoc.ooo. 1 [1] 32 35 14 9 7 [
Alabamal ___________________ 0 0 14 16 11 16 6 3
Mississippi... ... ........... 0 1 13 21 23 64 2 5
West South Central States:

Arkansas._ ... _..o.coo [1] 0 5 <1 6 39 2
Louisiana_ ... _........... 0 1 15 18 6 40 16 3
Oklahoma ¢_ ________.......... (1] 0 28 45 5 104 1 3
T 0 1 62 2] 113 40 3 4
0 0 10 20 . 0 6! 1 1

3 1 3 9! 0 4 0 2

0 0 6 13 | 0 1 2 0

[ (] 30 2. 3 5 1 0

0 0 18 10 . 0 0, 4 1

0 0 11 0! 0 1 1 1

0 ° 8 7 0 0! 0 0

0: 0 38 43 29 51 1 3

0 1] 20 9 8 21| 3 3

0i 4 161 1 ] 7 42 10 18

20 2} 5696 | 5551 392 | 1,060 157 124

i 1

1 %yphus fever, 10 cases: 1 case in Connecticut, 7 cases in Georgia, and 2 cases in Alabama.
[

eek ended Friday.

Y
¢ Figures for 1932 are exclusive of Oklahoma City and Tulsa.

SUMMARY OF MONTHLY REPORTS FROM STATES

The following susnmary of cases reported monthly by States is published weekly and covers only those
States from which reports are received during the current weok:

Menin-| Poll T
gococ- Influ- {| Ma- | Mea- | Pel- | -9 |Scarlet|Small- [ ¥
State cus : mye- " hoid
; mentn- enza | laria | sles | lagra | U | fever | pox l('ever
gitis
February, 1932
0 245 10 7
2 43 119 32
1 3 1 4
(1} 546 8 1
1 146 (1} SO,
1 27 1 38
0 k3 2 PO, 42
2 263 100 7
0 138 43 3
0 D 2 R F——
[} 47 2 2
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February, 1958 :

Chicken pox: Cases

Kansas 871

Mississippi 628
Conjunctivitis:

Kansas. . []
Dengue:
. Mississippi- 4
Djysentery: )

Miseissippi (amebic) ..« cvoeeemeeeaeaa.. 2
German measles:

Kansas. ... 9
Mumps:

Kansas. . ..o 440

Mississippi. ..... 179
Ophthalmia neonatorum:

Kansas. .. .. .o 1

Mississippi. - ecnieaaaee 4
Puerperal septicemia:

Mississippi. ... 31
Scabies:

Kansas.._.....__. 6
Septic sore throat:

Kansss.... 1
Tetanus: \

Kansas. 1
‘Trachoma:

Kansas. . 2

Mississippi. 1
‘Tularsemia:

Mississippi. 2
Undulant fever:

Kansas. 1

Mississippi 1
Vincent’s angina:

Kansas._ ... 12
‘Whooping cough:
. Kansas. 28

Mississippi 7ce

March, 1992

Anthrax: .

Georgia 1
Chicken pox:

Arizona. . 178

Connecticut

Distriet of Columbis. - ccoeeeeemeaoae_ . 178

Florida. 45

Georgia. - o4

Iowa._.. 127

Nebraska. 12

New Mexico. . 49
Conjunctivitis:

Connecticut. 2

New Mexico. . [}

ADMISSIONS TO HOSPITALS FOR THE INSANE, JULY, 1930

Arizona. . ....

Mumgs:
Arizona. .

C ticut.

Towa.. ...

Netraska....

New Mexico. - .o oooeoamaaae

Ophthalmia neonatorum:

Rabies in animals:
Connecticut.

Scaties:

Septic sore throat:

C $onrg

Georgia__ ...

New Mexico. -
Tetanus:
C .

Trachoma:
Arizona. .

Tularaemia:

Georgia. -
Typhus fever:
Florida

Georgia- -

Undulant fever:
Concecticut.

QGeorgia_ -

Iowa__

‘Whooping eough:
Arizona

Connwt.ieut

District of Columbia. ...........

Florida.

Georgia_ -

Towa..
Nebraska.

New Merxico. -

N8 oamew

312

wm o moX

» o W

JdsBezelds

Reports for the month of July, 1930, showing new admissions to
hospitals for the care and treatment of the insane were received by the
Public Health Service from 113 hospitals, located in 37 States, the
District of Columbia, and the Territory of Hawaii. The 113 hospitals
had 178,028 patients on July 31, 1930, 94,927 males and 83,101 fe-
males, the ratio being 114 males per 100 females.
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The following table gives the number of new admissions for the
month of July, 1930, by psychoses:

Psychoses Male | Female | Total
1 'l‘numatic ychoses. .. .oocooooooo 18 14 33
2. Senile psychoses. . . ... .. ececiccccecccecemaanaa] 160 128 286
3. Psychoses with cerebral arterivsclerosis 210 114 34
4. General paralysis_ . __._____________ 241 53 204
5. 10 47
6. 1 3 4
7. 2 2 4
8. 36 10 46
9. 116 13 129
10. 19 9 8
11. 15 4 49
12. 28 49 ky
13. Mamc dcpressn e psychoses. . 210 291 501
1. Involution melancholia . ... _ 44 66
15. Dementia prascox (schizophrenia, 407 326 733
16. Paranoia and parannid conditions.. 37 32 69
17. Epileptic psychoses..._.._._.._. 40 43 83
18. Psychoneuroses and Neurcses. - ... .o icccicccccccaaans 28 88
19. Psychoses with psychopatuic personaiity . ... oo ooooooooocoi o o 32 8 40
20. Psychoses with mental deficieney .. ... ... 64 52 116
21. Undiagnosed npsycheses_ . ... .. 131 81 213
22. Without psychosis. . - - oo ooooao oo 190
X N 2,044 i 1,438 3,482

During the month of July, 1930, there were 3,482 new admissions
to the hospitals, 58.7 per cent of these new admissions being males and
41.3 per cent females, the ratio being 142 males per 100 females.
Four hundred and sixty-six of the new admissions were reported as
being undiagnosed or without psychesis. There were 3,016 new
admissions for whom provisional diagnoses were made. Of these
3,016 patients, cases of dementia precox constituted 24.3 per cent;
manic-depressive psychoses, 16.6 per cent; psychoses with cerebral
arteriosclerosis, 10.7 per cent; general paralysis, 9.7 per cent; and senile
psychoses, 9.5 per cent. These five classes accounted for 2,138 new
patients, 70.9 per cent of the new admissions for whom diagnoses
were made.

The following table shows the number of patients in the hospitals
and on parole on July 31, 1930.

. Male | Female | Total
Patients on books last day of month:
In hospitals. . _.__.__....__..__._. 86, 452 76, 186 162, 638
On parole or otherwise absent but still on books. . ...ceeeeeeeocaaaaoz 8,475 6,915 15, 390
B 7 Y 94,927 83, 101 178,028

Of the 178,028 patients, 8,475 males and 6,915 females were on
parole or otherwise absent but still on the books at the end of the
month—8.9 per cent of the males, 8.3 per cent of the females, and
8.6 per cent of the total number of patients.
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INFLUENZA CASE RATES, MARCH 13 TO APRIL 9, 1932

In the table following are presented the influenza case rates, by weeks, per
100,000 population, annual basis, in geographic groups of States, as indicated
by weekly reports, for the four weeks from March 13 to April 9, 1932, and similar
rates for the corresponding period of 1931. The rates are calculated in groups
and as a whole on the reported cases and estimated populations of 35 States,
the District of Columbia, and New York City. The States included are the same as
shown for a similar table on pages §71 and 572, of the PusLic HEALTH REPORTS
of March 4, 1932. Complete figures are not available for the States which are
omitted from the table. Similar rates for the period from February 21 to March
12, 1932, are shown on page 736 of the PusLic HEaALTH REPORTS of March 25,

1932.
Influenza case rates per 100,000 population

Week ended--
1932 1931

Mar. IO!Mar. 26| Apr.2 | Apr.9 [Mar. 21/Mar. 28/ Apr.4 | Apr. 11

35 States. e 615 400 453 378 252 306 239 187

New England_.__.____. 86 34 215 29 60 41 24 13
Middle Atlantic.._._. 206 120 93 58 46 22 28 2
East North Central. .. 365 203 287 44 63 97 64 49
West North Central 35 42 27 2 53 51 30 20
South Atlantic...__ 940 | 1,005| 1,201 | 1,279 819 | 1,008 888 724
East South Central. 2,481 | 1,344 | 1,417 984 456 677 418 362
West South Central - 674 392 400 473 249 b 232 215
Mountain_. ... ... 2,057 180 132 65 58 150 451 33
Pacifie...._.__...... 255 213 139 96 485 343 202 132

GENERAL CURRENT SUMMARY AND WEEKLY REPORTS FROM CITIES

The 96 cities reporting cases used in the following table are situated in all
parts of the country and have an estimated aggregate population of more than
33,800,000. The estimated population of the 89 cities reporting deaths is more
than 32,240,000. The estimated expectancy is based on the experience of the
last nine years, excluding epidemics.

Weeks ended April 2, 1932, and April 4, 1931

Estimated
1932 1931 expectancy
Cases reported
Dipthheria:
46 States. .. .. oo ccc e m——— - 862 8520 ...
96 cities ——— 306 340 745
Measles:
45 States 15,729 19,000 | _.._......
96 cities...._______________ 5, 504 7185 | e
Meningococcus meningitis:
States...._..__.____... 111 154 | ..
96 cities. ... 52
Poliomyelitis:
] 7N 7 - 20
Scarlet fever:
46 States.... e 6, 724 5931 | ...
98 CItieS. oo e e e cm—m——————— 2,677 2,364 1, 567
Smallpox:
46 StAteS. e cccccccccmc e ccm i eeeccaneen 381 1,008 ¢ ...
06 CILIS. o e e e ccce e e e ——— 26 88 63
Typhoid fever: '
46 StALeS. o e e cccccccccmcceemmeae 153 16 |
06 CItieS . oo ceccmcecccccccceccmc—e—a—e 33 25
Deaths reported
Influenza and pneumonia:
89 cities._........... —-- -- 1,212 1,183 [
Smallpox:
89 cities. 0 [/ I
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City reports for week ended April 8, 1932

The “estimated expectancy’” given for diphtheria, poliomyelitis, scarlet fever, smallpox, and typhoid
fever is the result of an attempt to ascertain from previous occurrence the number of cases of the disease
under consideration that may te expected to occur during a certain week in the absence of epidemics. It
is based on reports to the Public Health Service during the past nine years. It is in most instances the
meodian number of cases reported in the corresponding weeks of the preceding years. When the reports
include several epidemics, or when for other reasons the median is unsatisfactory, the epidemic periods are
excluded, and the estimated expectancy is the mean numtber of cases reported for the week during non-
epidemic yeers.

If tke reports have not been teceived for the full nize years, data are used for as many years as possible,
but no year earlier than 1923 is included. In obtaining the estimated expectancy, the figures are smoothed
when necessary to avoid abrupt deviation from the usual trend. For some of the diseases given in the
table the available data were not sufficient to make it practicable to compute the estimated expectancy.

Diphtheria Influenza
Chick- Mea- Pneu-
Mumps,
Division, State, and | 1 P05 | Cases, sles, cases g;:?h?
(n“s i cms '’
city re- n::'t'led Cases Cases | Deaths re- porr.;ed
ported expect- reported | reported | reported | ported ported
ancy
NEW ENGLAND
Maine:
Portland ... ... 2 0 0 1 0 3 8 4
New Hampshire:
Concord 0 0 0 0 0 0 []
0 [} 0 2 0 0 3
0 0 0 0 0 0 (]
0 0 0 0 1] 0 1
0 0 (1 2N PR 0 2 0 [}
51 27 12 1 2 65 80 26
1 3 0 3 0 65 1 2
26 3 (1 21 [— 0 38 16 1
3 3 0 2 (1} 1} 15 8
.......... ) O PRI NUIUIIPURNI PRI MO SRR PRSP,
2 7 4 1 1 97 7 15
3 [N PO 1 9 0 6
"""" 16" % Y S A I T ¥ I
MIDDLE ATLANTIC
New York:
Buffalo. . . 1 10f 3| 2 11 1 28
New York 175 212 81 13 37 175 135 262
Rochester . 6 0 2 0 255 5 ]
Syracuse. - 3 3 ) N 0 640 3 6
New Jersey:
Camden 5 4 0 3 6 1 1 8
Newark. .. -- 41 16 4 18 2 25 44 12
Trenton_ 0 1 ] 4 2 1 1
Pennsylvania:
Phdadelphla ..... 128 57 7 37 20 5 76 97
Plttsbu‘gh ....... 34 14 3 3 5 290 4 24
Readi 34 2 (1 J) SR 1 1 2 5
12 7 21 PR 7 0 0 17
95 23 5 70 6 814 72 22
3 3 1 4 4 2 0 6
11 4 1 1 1 43 3 4
2 2 2 1 0 0 2
14 3 1 1 12 48 10
1 0 0 0 1 0 2
0 0 1 0 0 0 3
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City reports for week ended April 2, 1988—Continued

Diphtheria Influenza
Chick- Mea- Pneu-
Muinps,
Division, State, and | ®2 PO% | Cases, sles, cases montl’a.
ity cases esti- cases To- deaths,
re- mated Cases Cases | Deaths Te- ported re-
ported expect- | TPO reported | reported | ported ported
ancy
EAST NORTH CEN-
TRAL—continued
99 90 xa 18 10 469 21 67
12 1 0 5 0 0 10 7
49 40 [} 15 7 27 | 4 33
7 2 1 21 0 159 76 4
13 0 (1} I, 3 109 b4 4
3 0 {1 T, 0 0 0 0
12]° 1 ) N T AU, 0 [} ISR
91 12 2 2 2 756 26 12
25 2 (1] I, 0 100 7 [1]
5 0 (1} I, 0 2 25 1
0 0 ) 3 I, 0 1 0 3
11 11 kI IO 2 4 35 14
3 4 0 0 3 n 3
8 0 1 - 0 0
0 1 2. 0 0
2 1 0 1 []
4 0 0 - 1 0
12, 4 6 0 0 5
1 0 4] . [1] 0 [1]
29 31 15 b 2 3 []
1 0 0 2 35 0 0
0 0 1 19 0
0 0 0 0 (1}
1] 3 ] 1 8 ]
22 0 2 2 0 0 7 1
10 1 2 .. 0 161 0 ]
0 ) 3 SRR 0 0 1 n
108 19 3 25 7 2 81 31
: 0 0 0 2 1 3 0 3
Frederick 0 0 0 9 (] 3 0 0
District of Columbia:
Washington....._| 39 12 9 3 4 3 0 21
2 1 0 0 1 0 3
16 1 3 0 0 0 3
1 2 0 1] 0 0 4
0 0 0 [} 0 (] 1
2 1 2 4 0 73 0 3
1 0 [1 1) IR (1] 4 1 2
5 0 [+ ]} S 0 20 0 3
0 0 [ 1) P 0 0 0 2
20 0 1 6 0 2 3 3
0 0 0 157 2 0 0 8
0 0 (1 1) . 0 0 0 0
1 (1] (11N S 0 3 [}] 0
3 2 1 21 1 9 1 10
3 0 Of . 0 0 0 0
2 0 0 2 2 5 0 b
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Cily reports for week ended April 2, 1932—Continued
Diphtheria Influenza
Chiek- Mea- Pneu-
Mumps,
Division, State, and °:.g:;' Cases, g& cases dumthl,
city re- n:tt:d Cases | Cases | Deaths re- po?o-ed re-
ported expect- reported | reported | reported | ported ported
ancy
BOUTH ATLANTIC—
continued
Florida
Miami. .. 5 2 0 1 0 3 0 3
Tampa. ..........| 3 1 2 2 3 0 0 1
EAST SOUTH CENTRAL
Kentucky:
Covington....... 0 0 1 J) PR 1 0 0 3
Lexington._..__._. [ ) P 0 2 0 15 0 3
Tennessee:
Memphis__.____. 9 3 [ JF TR k3 PO 1 17
Nashville...__.__ 1 0 ) S PR 3 (1} 0 5
Alabama:
Birmingham.___. 5 2 0 21 1 1 10 4
oblle.....______| 1 1 0 1 1 0 0 3
Montgomery..... 2 0 0 ) U 0 [ IR
WEST SOUTH CENTRAL
kansas:
Fort Smith______ 0 0 b N P S, 0 (11} F,
Little Rock...... 7 1 0 f . 3 0 4 3
New Orleans. .. . 0 1 26 9 0 0 0 5
Shreveport. ... 2 0 0 [] 12 8 7
Oklaho:ra:
Muskogee._.._.... | N P, 0 0y 5 2 0
Oklaboina City. . 0 1 4 [] 14 5 9
Texas:
Dallas.__.. 7 5 13 8 51 3 9
Fort Wort 4 4 4 2 1 0 9
Galveston 0 0 0. 0 0 0 2
Houston. . . 3 4 7 1 0 0 14
San Antonio_____ 1 3 1 0 ] 1} 9
MOUNTAIN
1 0 [ I P, 0 1 0 0
3 (1] 0 258 (1] 1 0 1
0 0 0 ... 0 2 0 0
0 (1] 0 2 2 0 0 2
0 1] O f . 0 0 0 0
23 7 ) B R, 4 72 32 7
28 0 [N 1 0 0 3
Albu.querque_ .- 1 0 {18 O 0 32 10 (1]
‘.Phoenix .......... [ P [N PR 0 0 0 1
Salt Lake City... 39 2 1 1 1 4 1
Nevada:
Reno. ..._..._.. 0 0 (] 0 0
PACIFIC
Washington
25 2 0 341 [ IO,
12 1 0} 0 (1 2 P
4 1 0 42 [} 5
11 6 [ 1 P, 78 6 7
7 0 0 ) N D, 0 b PR,
166 33 26 60 0 6 31 1
32 2 ) N IR, 0 66 1 9
8an Francisco. ... 89 12 3 1 1 208 5 3
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City reports for week ended April 2, 198¢— Continued

Scarlet fever Smallpox Typhoid fever
’I\\I,)er- Wihoop-
culo-
Division, State, |Cases, Cases, sis, |Cases, em?g‘h, D:ltlhs
and city esti- | Cases | esti- | Cases {Deaths jdeaths| esti- | Cases | Deaths| cases causes
d| re |mated| re- re- re- |mated | re- re- re-
lexpect-| portedjexpect-! ported | ported | portedjexpect-| ported | ported | ported
aney ancy ancy
NEW ENGLAND
4 4 0 [} 0 0 0 0 0 23
0 5 0 0 0 0 0 0 0 /] 11
2 13 0 0 0 1 0 0 .0 0 19
0 0 (1] 0 [} ] 0 0 0 [} P,
0 0 0 0 0 1 0 0 0 0 ]
1 [ ] 0 0 0 0 0 0 [ J) S,
92 161 0 0 0 3 1 0 0 35 250
5 5 0 0 [} 1 0 1} 0 2 2
11 7 0 0 0 0 0 0 0 3 M4
11 41 0 0 0 2 0 0 0 6 52
2. | PO S I 1) PO S SN I
14 ‘ 33 0 L] 0 3 0 0 104
12 3 [1] 1 2 0 0 4 3B
6 _____. [ 25 (SRR SRR I [ J8 SRR FRURIPI PR AR
6 16 1} (1] 1 0 0 11 63
MIDDLE ATLANTIC N
New York:
Buffalo. .. 29 0 0 0 0 18 0 0 0 12 176
New York 343 917 1 0 0 98 8 5 0 149 1,755
Rochester 11 64 0 (1} 0 1 0 0 0 2 76
Syracuse. 12 19 0 [ 0 1 0 [} 0 45 56
New Jersey:
Camden - 6 45 1} 0 0 1 (1} 0 0 4 52
Newark 37 4 0 0 0 5 [1] 0 [ xn 125
Trenton...._. 5 9 0 0 0 7 0 0 () 6 7
Pennsylvania:
Philadelphia_.| 103 264 0 0 0 41 1 2 1 201 747
Pittsburgh.. 31 3 0 (1} 0 7 0 0 0 52 166
Reading. .. ___. 5 35 0 0 (1} 0 0 0 1} 27 31
EAST NORTH
CENTRAL
inci 23 43 1 0 0 12 0 0 0 7 140
Cleveland 44 9 [1] (] 0 12 0 2 0 173 29
Columbus 12 8 1 6 0 10 0 1 0 46 ek
Toledo.... 16 12 0 0 0 4 [ 0 0 103 [ -]
Indiana:
Fort Wayne. .. 4 8 1 0 0 0 1 0 0 8 b1
Indianapolis. . . 14 7 7 1} [] 3 0 0 0 35 |ceaeeee
South Bend. .. 4 4 1 0 0 [1] 0 0 0 1 19
Terre Haute. .. 3 4 [} 0 0 0 0 0 0 0 13
Mliinois: .
Chicago.._..... 137 192 2 0 0 3 1 3 0 196 744
. Springfeld. ... 4 2 0 0 [ 1 [ (1} 0 ] 32
Michigan:
Detroit 121 167 1 0 0 2 0 1 0 132 298
i 14 11 2 0 0 0 0 (1] (1] 12 35
1 9 1 0 0 2 0 0 /] 1 36
2 2 1 0 0 0 0 0 0 5 8
5 1 0 [ PR (1} 0 ... 16 | ...
% 35 1 1 0 7 0 0 0 134 114
3 1 0 0 [ 1 0 0 0 3 2
3 [] 0 0 0 0 0 0 0 0 9
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City reports for week ended April 2, 1932—Continued
Scarlet fever Smallpox Typhoid fever
Tu!lnh W hoop-
culo- i
Division, State, |Cases, Cases, sis, |Cases, cmlllggh, Deaths,
and city esti- | Cases | esti- | Cases | Deaths | deaths; esti- | Cases | Deaths| cases all
mated | re- |mated | re- re- re 'mated| re- re- re- | causes
lexpect-|ported |expect-|ported | ported |ported expect-iported (ported | ported
ancy ancy ancy
WEST NORTH
CENTRAL
Minnesota
Duluth.______. 8 3 [ 0 0 3 [1] 0 0 0 26
Minneapolis.... 34 12 0 0 0 1 0 0 0 40 118
8t. Paul. ... 30 12 0 0 0 0 0 0 0 16 63
Davenport. 2 7 2 0 0 0 0}
Des Moines, 10 13 2 0 0 0 0
Sioux City. 0 3 1 0 0 0 3
Waterloo 2 0 1 0 0 1 6
Kansas City...| 25| 21 1 0 0 0 0 39
8t. Joseph ..... 3 3 (1} 1] [1] 0 0 0
t. Louis....._ 48 12 3 0 0 0 0 A
North Dakota.
Fargo.......... 1 3 0 0 0 0 0 (1] f
South Dakota
Aberdeen. . .... 0 0 0 [ J) PR 0 [ N [ J) I
Sioux Falls. ... 1 0 0 (128 PN R, 0 [ PR 0 10
Omahs..__.... 5 [ ¢ 1 3 0 0 66
Kansas:
Topeka.._..... 4 2 1 0 0 0 0 0 0 42 23
Wichita.___._. 5 1 1 (1} 0 0 [] 0 0 k3 [O——
SOUTH ATLANTIC
Delaware:
Wilmington_.._ 15 0 0 0 0 () [1) 0 4 57
Mux :
altimore. . ___ 40 77 0 0 [ 12 2 1 0 103 264
Cumterland. .. 0 5 0 0 0 0 0 0 0 0 9
ok...... 0 [1] 0 (1} 0 0 0 0 0 2 5
District of Colum-
Washington. .. 25 32 0 0 0 15 1 1 1 19 183
chb 0 4 0 0 0 0 0 0 0 20 1
1 4 0 0 0 1 [ 0 0 14 ...
4 3 0 0 0 5 0 (1} 0 (1} 39
1 6 0 0 [} 0 (1] (1} 0 2 18
1 0 0 0 1} 0 1 0 0 7 20
2 2 (] 0 0 0 0 0 0 16 17
Raleigh._..___. 1 0 0 0 0 0 0 0 0 1 16
Wilmington. .. 0 0 0 0 0 0 0 0 0 3 12
Winston-Salem 1 28 1 0 0 0 0 0 0 26 16
South Carolina:
harleston. ___ 0 1 0 0 0 3 1 0 0 0 30
Columbia._ ... 0 0 0 0 0 0 1] 0 0 (11N IR
Greenville..___|....... 3 0 0 9 0 0 0 ) N
Atlanta..._.._. ] 2 1 0 0 1 0 0 0 12 71
Brunswick ... 0 [1] 0 1} [1] [1} [1] 0 0 [ 2
Savannah__.__ 1 0 0 0 0 2 1 2 0 [] 41
Florida:
Miami._.....__ 1 0 0 0 0 1 [ 1 0 0 26
Tawpa........ 1 1 0 0 0 2 1 0 0 0 19
EAST SOUTH
CENTRAL
Kentucky: )
Covington._.._. 2 0 0 0 0 1 0 0 0 0 18
Lexington.__.__|..._._. 0 (] 0 P2 I 0 0 (] 14

107615°—32——3



April 22, 1982

964

City reports for week ended April 8, 1932—Continued

Scarlet fever Smallpox Typhoid fever
Tuber- 'Whoop-
culo- ing Deaths
Division, State, |Cases, sis, |Cases, cough, all
and city esti- | Cases | esti- | Cases |[Deaths |deaths| esti- | Cases |Deaths| cases causes
mated | re- |mated| re- re- ro- |(mated | re- re- re-
lexpect-jported iexpect-iported | ported [ported jexpect-{ported [ported | ported
ancy ancy ancy
EAST SOUTH
CENTRAL—eOD.
Tennessee:
Memphis...... 13 9 2 1 0 7 1 0 0 24 101
Nashville...... 3 3 (] [] 0 5 0 0 0 0 40
Alabama:
Birmingham... 4 0 1 0 0 4 1 0 0 7 60
Mobile........ 0 3 0 5 [} 2 0 1 0 0 24
Montgomery.. 0 1 0 0 0 0 0 -
WEST SOUTH
CENTRAL
Arkansas:
Fort Smith__.. 0 0 0 [ ) PN SO, 0 [ N IO | N PO
Little Rock.... 1 0 1 1 0 0 0 1 8
Louisiana:
New Orleans.. 11 7 1 0 0 10 2 0 0 /] 138
Shreveport. ... 1 1 1 0 0 2 0 1) 1 4 3
Oklahoma:
Muskogee.....|.._.... 2 2 0 0
Oklahoma :
City......... [ 8 2 2 0 1 0 0 0 8 38
] 1 1 0 1} 1 0 2 1 7 63
2 3 6 3 0 2 0 1 0 [] 39
0 1] 0 0 0 3 0 0 0 (1] 15
1 5 2 0 0 7 0 0 0 0 91
1 0 1 0 0 9 o], 2 2 0 50
1 0 0 0 0 0 0 0 0 0 12
2 0 0 0 0 0 0 0 [ 0 10
1] 0 0 0 0 0 0 0 0 0 2
] 1 0 0 [] 0 0 0 0 o 10
0 (] [ 3 0 [ 0 0 0 0 4
18 1 0 0 0 6 0 0 0 15 80
1 [] 0 0 [ ] 0 0 0 (] 1 10
0 2 [] 0 [] 4 0 0 0 0
1 0 1 [] (] 5 0 ] 0 [ Jf SRR
] 3 [] 0 0 1 [} 0 1 [ 25
0 0 0 0 0 0 0 1
9 [} 3 1 0 3 8
[ 1 8 0 0 0 1
2 0 3 2 0 0 0 0 2 B
n:
ortland._....... 8 5 9 6 1} 1 0 0 3 7%
Salem...__.... 0 [] 0 0 0 0 1
California:
Los Angeles. .. 39 48 4 0 0 0 1 3 2 45 27
Sacramento.._. 3 0 0 0 0 44 0 [} 0 5 29
8an Francisco_| p<] 10 1 4 0 8 1 3 1 [ 185
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City reports for week ended April 2, 1982—Continued

April 22, 1932

1
Meningo- |y oo rei ! alitie (i
.ethargic en- | o Pohomyelitis (infan-
mecmgftis cephalitis Pellagra tile puralysis)
' - |
Division, State, and city ' : | Cases | !
; : i esti- ! [
Cases  Deaths (Cases| Deaths ,(‘nses‘l)vpths! mated Cases Deaths
! , i evpect- -
i ::E:cy |
- [N I N
NEW ENGLAND
Massachusetts:
Boston. ... ... 1 1 0 0 0! 0 0 0 0
MIDDLE ATLANTIC
New York:
Buffalo_.___.___._._.oo.o.. 0 3| o 0 0 0 o] o 0
New York__.............. 8 6 0 0 0! 0 0 0 0
Rochester. . _................. 0 0 1 0 0 0 (] 0 0
New Jersey !
Trenton. ... cceeececanaane 1 1 1 1 0i 0 0 0 0
Pennsylvania: |
Philadelphia_.._ ... 6 5 3 3! 0. 0 0 1 (]
Pittsburgh._ _ .. ... 4 1 0 0, 0 [1) 1) 0 0
EAST NORTH CENTRAL
Ohio:
Cleveland._ ... ... . ......... 4 1 0 [] 0 0 0 1 ]
ana:
Indianapolis. ... ... 8 2 0 0 0 0 0 0 0
Chicago. . ... oeeomeemccacniaas 5 4 1 0, o 0 o] o °
Michigan:
| SO 2 3 0 0 1] 0 0 [} 0
~ Graad Rapids. ..o 1 1 0 0 0 0 0 0 0
‘Wisconsin: 1
0 0; 0 ol o0 0 0 1 0
0 | 1, o 0, o0 0 0, 0 0
Min; :
Minneapolis. ... 1 [] 0 0 0 0 0 [ 0
t. Paul. .. 11 1] ] 0 1] 0 [ [} 0
Tow
Des Moines. ...._............._. 1 0 0 0 0 0 0 0 0
M ri:
St. Louis. . oo ceeeeeceeaan 1 1 0 0 0 0 0 0 0
Nebraska:
Omaha. ... oL 0 1 0 0 0 0 0 0 [
ansas:
Wichita_ . 1 0 0 0 0 0 0 0 0
SOUTH ATLANTIC?
District of Columbia:
Washington. .. 2 0 [1] 0 0 0 1 0 0
West Virginia:
Charleston._............___.._.._| 1 14 0 0 0 0 0 0 0
Wheeling. .. 0 0 0 0 0 0 0 1 0
North Carolina:
Raleigh. ... et 0 0 0 0 1 0 0 0 0
Winstor-Salem_____._...._...... 0 1] 0 0 2 0 0 0 0
South Carolina:
Cl}ar‘leston L I 0 .0 0 0 3 0 0 0 []
18:
Savannah 3. ___.._.______________ 0 0 0 0 4 1 0 0 0
EAST SOUTH CENTRAL
Tennessee:
MemphiS._ o oeoooaeaeee 1 1 0 0 0
Alabama:
Montgomery. . ... _occeeen 0 0 0 1 0 0 0

See footnote at end of table.
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City reports for week ended April 8, 1938—Continued

Meningo- |y sihargic on- Poliomyelitis (infan-
m::ie::l’ds cephalitis Pellagra tile paralysis)
Division, State, and city ' Cases
i esti-
ICases - Deaths ;Cases| Deaths |Cases | Deaths matecél Cases | Deaths
] expect-
ancy
WEST SOUTB CENTRAL
Louisiana:
New Orleans_ ... ._.ocococaanan... 0 [] 0 0 1 1 0 0 0
Oklahoma: .
Oklah: City 0 0 0 0 1 (] 0 0
Texas
as. _. 0 0 0 1 1 0 [1] 0
Fort Worth_.._ oo 0 0 0 0 0 1 0 0 0
San Antonio. .....coceineaaaa.. 0 0 0 0 0 0 0 0
MOUNTAIN
Montana:
Great Falls________.coooocaaeo . 1 0 ] 0 (] 0 0 0 (]
ACIFIC
California:
Los Angeles 2 ] 0 0 (] 0 0 [] 1}
8an Francisco..o.ccaecacaaann. .| 1 1 0 [] 0 (1} 0 0 0
1 Delayed report.

L) Deniue, 2 cases at Charleston, 8. C.
? Typhus fever, 3 cases: 1 case at Atlanta, Ga.; 1 case at S8avannah, Ga.; and 1 case at Tampa, Fla.

The following table gives the rates per 100,000 population for 98 cities for the
5-week period ended April 2, 1932, compared with those for a like period ended
April 4, 1931. The population figures used in computing the rates are estimated
mid-year populations for 1931 and 1932, respectively, derived from the 1930
census. The 98 cities reporting cases have an estimated aggregate population
of more than 34,000,000. The 91 cities reporting deaths have more than
82,400,000 estimated population.
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Summary of weekly reports from cities, February 28 to April 2, 1932— Annual
rales per 100,000 population, compared with rates for the corresponding period

of 1931!
DIPHTHERIA CASE RATES
Week ended—
T 1 [ ]
Mar. | Mar. j| Mar. | Mar. || Mar. | Mar. .. Mar. | Mar. || Apr. | Apr.
5, 1 7, it ag, U w0 e, Ton, g oe, | 28 T2, | 4,
1032 | 1931 || 1932 ¢ 1831 || 1032 | 1031 [ 1982 | 1931 || 1932 | 1081
i il
- - |
62| 713 59 f 65 62| 65 52| ml 47 58
8| 106l s 71l 6| el 6] 70! sa3 46
63| 61| 56, 67f 5| 6 56| 63 44 48
6| 5 54 72 48 72 31 82 64
49, 711 T4 &3 95 73 55| 163 bl 42
78| 93 501 63 49 731 460| 61 37 47
35 46| 35 12 56| T 29
02| 18! 135! e8] 62| 7Tl u2| 64|l 188 85
[ 1 %! 2 1 9| 87 17 44
57 63 l 44 55 ' 89 51 70 69 57 53
MEASLES CASE RATES
98 clties..oooceenmeee- om| 0| | eur| 7m2|ron| mm|re| sen| 11z
New England. ... 1,740 o009 il o01|1,346( 860l 527 || 599 |1,479f 2863 ] 1,108
Middle Atlantic._ J U504 | 874 644 | 1,006 578 1,158 || 898 | 1,321 | 621 | 1,250
East North Centra 919 360 | 936 | 582 1,167 | 588 | 1,28 | 722 | 1,573 726
West North Central | 2! e4sll 165| s95( ‘316 492 "188( 51| 398 532
South Atlantic_.... D 42422411l 286 {2,758 302|3,448| 4282|3885 245/ 3,814
1 171045 58 | 1,167 231,004 819(1,650| 6| 1,515
oes7i 68 09| a7 0] 61|l 158 47| 208 8
- lgelx,:m 500 | 1,462 || 388 | 1,288 | 603 | 1,140 || 664 661
...................... 1,313 | 347 |{ 1,205 | 357 || 1,443 | 304 || 1,440 | 519 i 1,262 359
|
SCARLET FEVER CASE RATES
i [I
98 cities. _oooooeeen- 475! 35| 481 375 488 389 2478 | 403 l 1414 371
New England__._........... 666 sor |l 09| 89l 72| 67 3| 697 || 3744 577
Middle Atlantic.. 777 3590 99| 380 786! 3921l 755 44| 632 404
East North Central_ 382 346 | 382 399 i 304 395 397 3781 345 3
West North Central B 492 178 518 | 195| 589 107 | 580 | 206 585
South Atlantic_._._. 312 35| 32| 31l 37| 342 382 31| 35| 291
East South Central. 71 406 81| 482 110| 487 51001 564 ‘ 92| 39
West South Central 6. 71 ] 9| 95 89 | 102 49 78 46 95
Mountain_..._.... 185 306 172, 400 215 | 305 233 | 208 || 129 157
Pacific. . oo 158 | 122 4 1350 96 17| mof 13 | 104 | 122 92
| i |
SMALLPOX CASE RATES
98 cities. - oooeeevnn- al 1) 8| 1) 5| 2 l 14 l TS VY R
Neow England._..____._..._. 10 0 0 0 0 0 0, o 33 0
Middle Atlantic. . of o ol o ol o ol o 0 0
7 15 5 9 4 8 2! 7 4 9
6| 57 1| 132 17! 130 17, €9 2 8
6 0 0 0 0 0 0 4 0 2
17| 23 ] 0 12 12 s38i 12 35 12
West South Central. 7 47 0 61 13 96 0| 78 3 71
in__._..... o| 17 17 17 17 9 0! 44 2 0
.............. 4 12 13 41 11 43 15‘ 22 13 16
AT U

See footnotes at end of table.
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Summary of weekly reports from cities, February 28 to April 8, 1988—Annual
rates pcrf100,000 z:zmlan{n. compar’ed with rates for the corrécptmding pertod
of 1931 *—Continu

TYPHOID FEVER CASE RATES

‘Week ended—
Mar. | Mar., i Mar. | Mar. || Mar. | Mar. || Mar. | Mar. || Apr. Af"
5, 7, |12, | 14, 19, | 21, || 28, | 28, 2, 1
1932 | 1931 i 1932 | 1931 1932 | 1931 1932 | 1931 1932 | 1931

o 4 8| sl 4| 4f » o 5| 4
5{ & 0 ol 2 2 5 2( o 3
4 3 3 2 1 2 3 ] 3 3
6 1 1 2 2 2 3 2 4 2
0 1 2 0 2 8 4 2 b ] 4
20 12 25 6 2 16 12 12 8 14
17 18 6 18 29 0 19 0 [} 0
16 0 10 14 23 10 20 7 13 10
0 0 9 0 17 0 9 0 0 9
0 2 8 4 2 8 ] 10 17 3

INFLUENZA DEATH RATES
37 4“ 37 34 87 a2 ‘36 29 129 23
17 19 19 36 10 19 17 14 119 2
42 32 47 2 39 23 36 20 ) 17
41 48 39 28 40 28 41 25 b 18
32 59 16 50 32 47 23 36 17 13
33 3 39 57 49 49 436 33 39 40
13 140 25 102 50 116 44 127 56 27
a 82 87 b5 61 36 84 56 40 [
-5 4“ 26 36 43 35 43 61 '] 2
12 34 7 36 12 2 ] 41 2 14

PNEUMONIA DEATH RATES
91 cities. ccoveeaacana. 189 14 193 191 188 184 )| ¢193 180 || 8167 m
New Enxland.......---.--.. 192 185 104 147 156 183 225 156 || 3162 127
Middle Atlantic. . 221 229 250 214 238 216 220 203 223
East North Central. 158 164 131 139 133 132 119 125 113 120
‘West North Central._....._ 241 218 215 160 192 215 178 204 150
Bouth Atlantic 196 285 224 332 ¢ 25 222
182 242 201 210 191 104 173
149 148 211 180 199 211 172 238
207 238 233 122 138 131 121 157
101 118 125 93 101 72 ] 88 83

1 The figures given in this table are rates for 100,000 population, annusal basis, and not the number of
eases reported. Populations used are estimated as of July 1, 1932 and 1931, respectively.

? Columbia, 8. C., and Montgomery, Ala., not included.

3 Pawtucket, R. I., and Hartford, Conn., not included.

¢ Columbia, 8. O., not included. - -

¢ Montgomery, Afa.. not included.

325"



FOREIGN AND INSULAR

INFLUENZA IN EUROPE

England and Wales.'—The number of deaths from influenza
reported in 117 great towns in England and Wales, including London,
fell from 292 during the week ended March 12, 1932, to 117 during
the following week. The number of cases of acute primary pneumonia
and acute influenzal pneumonia reported in England and Wales was
2,074 during the week ended March 5; 1,924 during the following week;
and 1,718 during the week ended March 19.

Germany.—The accompanying table gives the number of deaths
from influenza reported in 50 great towns of Germany during the 3
weeks ended March 5, 1932. The corresponding general mortality
rates are also given.

e General
of deaths | death

Week ended— . rate per
froin in- 1,000 pop-

fluenza | jation
Feb. 20, 1932, - oo ceecemmcmmmacc e eemeen 50 1.4
Feb. 27 s - . 65 1.5
MAF. 5. eeececcccccccccccccaceceecaammasecaaseaamaamecacecscssacnccsansancaaeonncans 76 11. 4

Switzerland ' —The number of cases of influenza reported in
Switzerland fell from 6,420 to 4,221 during the week ended March 19,
1932. In districts of over 10,000 population, 85 deaths from influenza
were reported during the week ended March 12, as compared with
55 during the preceding week.

CANADA

Provinces—Communicable diseases—Week ended March 26, 1932.—
The Department of Pensions and National Health of Canada reports
cases of certain communicable diseases for the week ended March 26,

1932, as follows:

Lethar-
Cerebro- ¢ .
: ic en- Polio- Typhoid
Province stpin:l Influenza e%phall- myelitis |Smalipox | © 71T
ever tis

Prince Edward Island*_... U S S,
Nova Scotia. . ....---- 22 i
New Brunswick.__...._. PR --- 3
QUEbeC. - - eccccenenaae 3 18
Ontario. ... - F]
Manitoba. - - e eccceeeaeae 1 1
Saskatchewan ¢

ta. oo 1
British Columbia 2 e

L N1 7Y R 3 %

«No case of any diseass included in the table was reported during the week.
1 See also PUBLIC HEALTH REPORTS, vol. 47, No. 15, April 8, 1932, p. 863.
(969)
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Quebec Province—Communicable diseases—Week ended March 26,
1932.—The Bureau of Health of the Province of Quebec, Canada,
reports cases of certain communicable diseases for the week ended
March 26, 1932, as follows: :

Disease Cases Disease Cases

Chicken POX. - oo cccccccmceceeean 76 || Poliomyelitis. ... oo oo 3
Diphtheria.. ... 26 fever. 1
Erysipelas. .. oo icicccccccccaan 6 || Scarlet fever. ... . ieiiiiiccnenna- 135
German meas'es 4 || Tuberculosis, pulmonary.. ——-

Measles. . __....._...._..... 260 || Typhoid fever....__..___._. ———- 18
Ophthalmia neonatorum 2 || Whooping cough_ . __ ..o oeo.o. 2

CHINA

Meningitis.—According to recent information, cerebrospinal menin-
gitis has been reported in Hong Kong, Canton, and Macao, China,
as follows:

Cases | Deaths
Hong Kong:
Two weeks ended Mar. 19, 1932___ - 5 2
Week ended Mar. 26 3 1
‘Week ended Apr. 2. - 13 1
Canton:
Week ended Mar. 5, 1932 e ccccmcccccecceccamencc e mm e leencanan 1
Week ended Mar. 12 12 1
Week ended Mar. 19 __ . ccccccccccacaacen—an 7 3
Week ended Mar. 26. 11 2
‘Week ended Apr. 2. 14 1
acao:
Two weeks ended Mar. 5, 1932_. H 10
Week ended Mar. 19____...... 82 45
Week ended Mar. 26 04 33
‘Week ended Apr. 2.... - 115 o4

EGYPT

Cerebrospinal meningitis.*—The number of cases of cerebrospinal
meningitis, with deaths, reported in Egypt during the month of
February, 1932, is given in the accompanying table. During the week
ended March 3, 1932, there was a decrease in the number of cases
reported, but the deaths numbered 200. During the first four weeks
of the year, 125 of the 196 cases reported occurred in Cairo, and most
of the remaining cases occurred in the provinces of Lower Egypt.
Since the seasonal maximum is usually reached in April, it was thought
unlikely that any further increase in the disease would take place.

Week ended— Cases | Deaths
Feb. 4,1032.._..... d 24
Feb. 11._. 104 8
Feb. 18_.. 252 89
Feb. 25___ 394 182

3 See also PusLic HEALTH REPORTS, vol. 47, No. 15, April 8, 1932, p. 865.
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JAMAICA

Communicable diseases—Four weeks ended March 26, 1932.—During
the four weeks ended March 26, 1932, cases of certain communicable
diseases were reported in Kingston, Jamaica, and in the island of
Jamaica outside of Kingston, as follows:

April 22, 1982

Disease Kingston Om Disease Kingston| %"t‘;g
Cerebrospinal meningitis. ....|.......... 1 || Paratyphoid fever. 2
Chicken pox.. 24 30 || Poliomyelitis. .- coeeeeeee. . ) ) T
Dysentery..... 1 3 || Puerperal fever. 2
Erysipelss.......... 1 ul 2 n
Leprosy. 1 Typhoid fever....« .| 8 5
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