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THE PREVALENCE OF INFLUENZA

United States.-A wave of respiratory diseases, including the "com-
mon cold" and cases diagnosed as influenza, has swept over parts of
the eastern section of the United States.

In New York City the number of cases of influenza reported in-
creased from 68 for the week ended January 3, 1931, to 1,140 for the
week ended January 24. The next week the number dropped to 646
cases. New Jersey reported 26 cases of influenza for the week ended
January 3, 1931, and 967 cases for the week ended January 31.
Maryland, North Carolina, and South Carolina reported similar in-
creases in the prevalence of influenza.
The table on pages 358 and 359 shows that for the week ended

January 31, 1931, 12,828 cases of influenza were reported to the Public
Health Service. Of these cases nearly two-thirds (8,461) were in the
South Atlantic States, and 60 per cent (7,785) were in the three States
of Maryland, North Carolina, and South Carolina.
Many States reported increased prevalence of influenza for the week

ended January 31 as compared with the preceding weeks, but the
figures were comparatively small except in the Eastern and South-
eastern States.
The death rate in large cities for the week ended January 31, as

reported to the Bureau of the Census, was 15.2 per 1,000 population,
as compared with 13.7 per 1,000 for the week last year and an aver-
age of 14.3 for the corresponding weeks of the last five years.
Europe.-Incomplete reports from European countries indicate that

the prevalence of influenza increased in Poland in November. In
December the disease was reported in Germany and France. Yugo-
slavia, Denmark, Switzerland, and Spain have also reported increased
prevalence of influenza. In Europe the disease has been very mild.
A report dated January 19, 1931, from the British Ministry of Health
stated that there was no definite epidemic of influenza in England.
There was a slight increase in influenza deaths, but they followed usual
seasonal movements. The general mortality in the 107 great towns
in England and Wales increased from 12.8 per thousand for the week
ended December 27, 1930, to 17.2 per thousand for the week ended
January 17, 1931.
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TYPHUS FEVER
A VIRUS OF THE TYPHUS TYPE DERIVED FROM FLEAS COLLECTED

FROM WILD RATS

By R. E. DYER, Surgeon, A. RUMREICH, Passed Assistant Surgeon, and L. F.
BADGER, Passed Assistant Surgeon, United States Pubic Health Service

The suggestion that some vector other than the body louse may
be responsible for the transmission of the endemic typhus of the
United States has been made by Brill (1), Allan (2), and Maxey (3).
The association of cases of a mild type of typhus with the handling
of foodstuffs in Australia was noted by Hone (4) and in the United
States by Maxey (3). Wheatland (5) observed Australian cases
apparently associated with mice. Fleas have been suggested as pos-
sible vectors by Maxcy, who also suggested the existence of a rodent
reservoir (3).

In connection with our epidemiological investigation of cases of
typhus it was found that several cases of endemic typhus had
occurred on premises in the immediate vicinity of food handling
establishments in Baltimore in the late summer and fall of 1930. On
these premises evidence of heavy infestation with rats was observed.
Rats were trapped at this place and combed for fleas. A rat
nest was also found. Approximately 3 dozen fleas were secured
from the rats and the nest on November 20, 1930. Twenty-four
of these fleas were ground up in 4 cubic centimeters of normal saline,
and 2 cubic centimeters of the resulting emulsion were injected intra-
peritoneally into each of two male guinea pigs. The remaining
fleas were identified as CeratophyUuusfasciatud and Xenopsy1a cheopts.
One of the guinea pigs injected with the suspension of ground

fleas developed a febrile reaction seven days after inoculation and
died six days later. The second animal developed a febrile reaction
12 days after inoculation. On the second day of fever this guinea
pig was killed, the brain was removed and emulsified in 20
cubic centimeters of normal saline, and 2 cubic centimeters of this
emulsion were injected into each of two fresh guinea pigs. One of
them died after six days without having shown a febrile reaction.
The second animal developed a fever eight days after inoculation.
This animal was killed on the third day of fever and transfers were
made to four fresh guinea pigs, heart blood and brain emulsion
being used. One of these guinea pigs developed a febrile reaction
five days after inoculation and also showed redness and swelling of
the scrotum. This guinea pig was killed and transfers were made
to fresh guinea pigs, using heart blood, brain emulsion, and testicular
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washing. (In preparing the testicular washings for injection, the
testicles were removed and washed in normal saline.) Since that
time this strain has been carried for seven generations in guinea pigs,
with the majority of the animals in each generation showing scrotal
redness and swelling.
The course of the febrile reaction, the scrotal involvement, and the

appearance at autopsy noted in these guinea pigs have corresponded
to that noted by Maxcy for the Wilmington strain of endemic typhus
virus (6).
Smears made from the tunica vaginalis and stained with Giemsa's

stain have been made from 19 of these guinea pigs. Bodies similar to
those described by Mooser (7) have been noted in three instances.
The brains from six guinea pigs taken approximately ten days after

the onset of fever were examined histologically by Passed Assist.
Surg. R. D. Lillie, who summarized the findings as follows:

FINDINGS

Guinea pig No.-
848. Lesions found are those seen in guinea pig typhus.
1073. Inconclusive for or against typhus.
1075. No evidence of typhus.
1100. No evidence of typhus.
1128. Probably typhus.
1151. Consistent with, but not definitely diagnostic of, tvphus.

Two monkeys (Macacus rhesus) were bled and the blood sera tested
for agglutinins for proteus X19 (type 0). Both of these sera showed a
partial agglutination of proteus X19 in the 1:40 dilution. These
monkeys were then inoculated intraperitoneally with testicular
washings from a guinea pig in the fifth generation from the flea. At
the end of 12 days the agglutination titer of the serum from one of the
monkeys had increased to complete in the 1: 320 dilution while the
second showed complete agglutination in the 1:160 dilution, and
partial in 1: 320 and in 1:640.
A febrile reaction began in both monkeys within two days after

inoculation and continued six days in one instance and nine days in
the other. Since a third uninoculated monkey kept in the same room
ran a similar temperature, it is possible that the febrile reaction in the
two inoculated monkeys may not have been specific. The uninocu-
lated monkey did not show agglutinins for proteus X19 when tested
14 days after the other two monkeys had been inoculated. The
temperature records of the two inoculated monkeys and one nninocu-
lated monkey are shown in Table 1.

33B,
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TABLE 1.-Temperature records of tw monkes (Macacw rheus) inOcWeWd uW
a viru recovered from flea and of an uninocudated monkey

Monkeys lnoated with
viru on day 1 UlnIeuls

Day monkey
No.399

No. 379 No. 280

a.m. p.m. 6.. p.m. lUM.P.m.
-- --39.2 r38.6 39.0 396 34

2 - -39. 1 39.3 38 6 39.4 39.5 3.4
8-- 39.1 39.7 39.4 40 1 39.1 3a 6
4- - 40.8 41.1 40.8 40.9 39.1 408
6- 140.5 39.4 140.2 40.8 4L0
e-- 40.1 40.6 39.4 39.8 40 1 40.3
8- - 40.3 40.9 40.1 40.7 40.0 40.2

9- -40.5 40 O 39.0 139.8 39.8 39.9
10 -____________--_______________________--____________ 40.3 4 4 38 8 39.2 39.6 394

11 - -39.8 41.3 39.0 39.5 39.2 39.4
12------------------------- 39.5 41.0 39.3 39.5 38 8 38 8
13 -____________--___________--___________--______--_ 39.0 139.3-- 139.6--39.2
15 _----_----38. 8 39.7 39.2 39.4 39.0 139.1
16 - 38 8 38 7 39.1 39.4 39.3 39.4

1 Blood serum tested for Weil-Felix reaction.

Six fresh rabbits were bled and their sera tested for agglutinins for
proteus X19 (type 0). One of these sera showed partial agglutination
in 1:20, three showed partial agglutination in 1:10, and two sera
were negative in all dilutions.
Three of these rabbits were inoculated with testicular washings

from a guinea pig infected with virus in the sixth generation removed
from the fleas and gave Weil-Felix reactions two weeks after inocula-
tion as follows: One rabbit gave complete agglutination in the 1: 80
dilution and partial in 1:160, the second complete in 1:160 and
partial in 1: 320, and the third complete in 1: 320 and partial in
1:640. Table 2 gives the agglutination reactions shown by sera
from these rabbits.
TABLB 2.-Agglutination of proteus X,9 (type 0) by rabbit sera after inoculation of

rabbits with a virus recovered from fleas

Dilution
Rabbit Daytested

1:10 1:20 1:40 1:80 1:160 1:320 1:840 1:1280

10190-----1 2 1 0 0 0 0 0 0
9 0 0 0 0 0 0 0 0
15 4 4 4 4 2 1 0 0

101WP------------- 1 0 0 0 0 0 0 0 0
9 4 2 1 0 0 0 0 6
15 4 4 4 4 4 2 1 0

______--- 1 2 1 0 0 0 0 0 0
9 3 2 0 0 0 0 0 0
15 4 4 4 4 4 4 2 0

The remaining three rabbits were inoculated with testicular wash-
ings from a guinea pig infected with virus of the seventh generation
and showed agglutinins for proteus X19 (type 0) two weeks after inocu-
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lation as follows: One rabbit's serum gave complete agglutination in
a dilution of 1:40 and partial in 1:80, the second complete in 1:80
and partial in 1:160 and in 1:320, while the third showed complete
agglutination in 1:320 and partial in 1:640. Table 3 gives the
agglutination reactions shown by the sera from these rabbits.

TABL 3.-Agglutination of proteus Xi,(type 0) by rabbit sera after inoculation of
rabbit with a virus recovered from fleas

Dilution
Rabbit tDaye

1:10 1:20 1:40 1:801 1:160 1:820 1:640 1:1280

1b0D- - 1 3 2 1 0 0 0 0 0
9 3 2 1 0 0 0 0 0
15 4 4 4 2 0 0 0 0

10690 -1 0 0 0 0 0 0 0 0
9 2 0 0 0 0 0 0 0
15 4 4 4 4 3 2 0 0

lOSOL. _-____________________ 1 20 0 0 0 0 0 0
9 2 1 0 0 0 0 0 0
15 4 4 4 4 4 4 2 1

Cross immunity tests between the flea strain and typhus strains
have been hampered by the occurrence of secondary infections among
the stock guinea pigs.
The results of one cross immunity test between the flea strain and

New World endemic typhus virus are shown in Table 4. In this
test four guinea pigs (W1501, W1509, W1518, and W1519) which
had recovered from infection with the Wilmington strain of endemic
typhus virus and four fresh guinea pigs (1123, 1124, 1125, and 1126)
were inoculated with testicular washings from a guinea pig (1074)
infected with virus of the seventh generation from the fleas.

TABLE 4.-Temperature records of guinea pigs inoculated with endemic typhus
virus (Wilmington strain) and later inoculated with a virus recovered from fleas,
and records of control animals

Guinea pigs inoculated with endemic
typhus on Dec. 29 and 31

Day after inoculation
I

W1501 W1509 W1518 W1519

0 39.2 39.2 39.2 39.2
1 ~~~~~38.9 38.9 -

2 --39.0 39.6 38 5
83-- -- 39.8 39.6

4 39.7 40.0 -- 39.6
fi 139.8 40.5 140.5 1 40.6
6 139(9 ) 140.1 139.6
7 139.9 139.8 140.0 139.8
8 140.1 ' 38.9 140.2 140.0

8-140.0 ' 39.2 40.2 40.2
1Q-----------------------------------40.0 - - - 39.7 39.8
10 39.3 ------

12---- 39.7 39.8
13 ------------ ----------- ------------ ----------- ----------- ---------- ----39.539.2

X Redness and swelling of scrotum.
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TABrz 4.-Temperature records of guinea pis- inclated with eemic tVphu
virus (Wilmington strain) and later inoculated with a virus recovered from Jeas,
and records of control animals-Continued

Guinea pigs Inoculated with fea vinus on Jan. 15

Dayafterinoculation Fresh guinea pig Tmmune guinea pigs

1123 1195 1125 1126 W1501 WiSS W1S18 W1l19

0. 39.4 8.7 38.8 39. 3
1- - - - 39. 0 39.1 38 4 39.2 --8 39.4 38 8 3.4
2- 39.0 39.2 38 9 39.4 39.3 39.5 39.2 38.8
a- 39.0 39.0 40.3 39.21 38 3 39.1 38.8 3 1
4- 39.6 139.9 139.4 39.3 38.8 39.0 38.7 S88
S- 39.8 X39.6 ' 40.4 40.5 39.0 39.3 39.4 3.0
6 1 40.5 140.0 ' 40.4 140.0 30.1 39.2 39.1 a3 .
7 '139.7 (') 39.3 139.4 38 7 39.1 39. 1 39.4
8- (2) 39.6 39.5 38 4 38 9 39.0 39.3
9-- 39.2 -- 3 6 39.0 3 8 40.0
10------------- -- 39.7 39.1 39.2 39.5 40 1
11 - -- 38.9 40.0 39.0 39.3 40.5 39.6
12 -- 39.1 35 0 39.0 39.0 39.5 3.4
13- - ----- 39.4 () 38.7 386 39.6 39.6
14 _-------- - --- 38.5 -3. 0 38 5 39.8 39.2
15 --- 38.5 -3.4 38 5 39.0 38 9
16 _- - _ ---------- 38.8 -39.6 A3 8 39.8 39 4
17 - - -39.0 -39.6 40.3 39.2 39.7

18 - ----38 -39.9 39.5 39.5-

'Redness and swelling of scrotum.
IKilled for transfer.
'Dead; undetermined cause.

In two instances fleas taken from rats caught at a second location
in Baltimore where typhus fever had occurred have been ground up
and injected into guinea pigs. As a result, two additional strains of
virus have been established which, in temperature reactions and
scrotal lesions, resemble closely the strain first established from fleas.

SUMMARY

Inoculation into guinea pigs of fleas removed from rats which had
been trapped at a typhus focus resulted in the establishment of a
strain of virus which produced a typhus-like reaction in guinea pigs.
Monkeys and rabbits developed agglutinins for B. proteus X1. (type 0)
following inoculation with this strain of virus. Guinea pigs which
had recovered from an attack of endemic typhus produced by the
Wilmington strain of virus were apparently immune to a subsequent
inoculation with the strain of virus recovered from the fleas.
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THE INFLUENCE OF ARSENICALS AND CRYSTALLINE
GLUTATHIONE ON THE OXYGEN CONSUMPTION OF
TISSUES

By CARL VOEGTLIN, Chief of Division of Pharmacology, SANFORD M. ROSENTHAL,
Pharmacologist, and J. M. JOHNSON, Chemist, National Institute of Health,
United States Public Health Service.

The purpose of this paper is to describe experiments designed to
increase our knowledge of the chemical mechanism involved in the
pharmacological action of arsenicals, and to contribute some new
observations concerning the fundamental aspects of the utilization
of oxygen by tissues. Rosenthal and Voegtlin (1930) recently have
shown that crystalline SH glutathione has a protective action in rats,
rabbits, and trypanosomes against the toxic influence of arsenious
oxides. Previous work from this laboratory (Voegtlin, Dyer, and
Leonard, 1923) had indicated that this action is more or less specific
for certain sulpbydril compounds and is not shown by the other
tissue constituents so far examined. Rosenthal and Voegtlin further-
more found that the rate of oxidation of crystalline SH glutathione by
molecular oxygen in the presence of a trace of hemin is considerably
decreased by arsenious oxides. These and other findings which will
not be mentioned were regarded as confirmation of our hypothesis
that the action of arsenious oxides on living cells involves a chenmi-
cal reaction with SH glutathione and possibly other SH compounds
of protoplasm.

It has been known for some time that arsenious acid when added
in relatively low concentrations to certain living cell-suspensions
causes a marked decrease in their oxygen consumption (Onaka, 1911;
Dresel, 1926). Warburg therefore regards arsenic, besides H2S,
HCN, and CO, as specific poisons of the "respiratory ferment," which,
on the basis of his recent important studies, he considers as an iron
containing compound chemically related to hemin.

After having clearly demonstrated the antagonistic function of SH
glutathione on the arsenic action by means of various toxicity experi-
ments, it was therefore important to deterniine whether or not SH
glutathione is able to maintain the normal rate of oxygen consumption
of tissues exposed to concentrations of arsenious oxides which as such
cause a marked decrease in oxygen, consumption. In view of the
considerable quantitative and qualitative differences in the pharma-
cological action of various types of arsenicals, as revealed especially
by the work of Voegtlin and Smith (1920), preliminary experiments
were carried out to determine the effect on the oxgyen consumption
of tissues of some of the theoretically and therapeutically most
important types of arsenicals.

339
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METHODS AND MATEHIA USED

The oxygen consumption was measured in Warburg vessels with
Haldane-Barcroft manometers, using the technique described by
Warburg and his collaborators (1926). The vessels were provided
with a side arm, which permitted the addition of the solution of
chemicals to the tissue during the course of the experiments. Air
was used as a source of oxygen, and the CO produced was absorbed
by 5 per cent of NaOH placed in the special compartment of the res-
piration vessel. The following normal tissues of rats were employed:
Liver, kddney, and testis. The animals were killed by decapitation,
after which the tissues were rapidly removed and cut into small
pieces, and weighed portions were introduced into the respiratory
chambers. The weights of tissue given in the graphs, of this paper
are always expressed in terms of fresh weight.' The testicular
tissue yielded a particularly even cellular suspension, which on micro-
scopic examination revealed very little cell debris and a large number
of normally appearing cells. For this reason the testis was used
more often than the other tissues. The tissues were suspended in
Locke solution containing 0.2 per cent glucose.2 In some of the
experiments the glucose was left out, as indicated in the detailed
description of each series of experiments. These normal tissues were
shown by Warburg to possess under aerobic conditions essentially an
oxidative metabolism uncomplicated by aerobic glycolysis. It was
of further interest to study the behavior of a malignant tissue, which
exhibits a relatively high aerobic glycolysis. The Jensen rat sarcoma
was used for this purpose, care being taken to select portions of small
tumors showing no macroscopic necrosis. Locke's solution was also
used in this case. Finally experiments were also made with baker's
yeast suspended in phosphate buffer. The temperature of the water
bath was always 37.60 C.
The crystalline SH glutathione was prepared by the method of

Hopkins (1929), the crystals in some preparations being separated
from the mother liquor by means of glacial acetic acid, according to
Kendall (1929). This treatment should remove any minute traces
of impurities, as iron, cysteine, etc. The S-S glutathione was pre-
pared from the crystalline material by running at room temperature a
stream of oxygen through a concentrated solution, neutralized with
Ba(OH)2, until the nitroprussid reaction became negative. After
immediate and careful removal of the barium by H2SO0 the solution
was rapidly concentrated in vacuo, precipitated with absolute alco-
hol, and dried to constant weight. Analysis showed 10.59 per cent S
and 13.10 per cent N, indicating, as Hopkins had found previously,
'II the cae of the tesUs the uniform suspension obtained by the addition of Locke solution to a weighed

amount of isue, was measured by means of a pipette.
I Loeke olution Used: 9.2g. NaCI, 0.042 g. KCJ, 0.18 g. CaCis, 0.15 g. NaHCOs, and 1,000 cc. H,O.

so
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that the substance had undergone partial decomposition. It can be
assumed, however, that a considerable part of the material represents
S-S glutathione. At all events the substance did not contain sulphur
in the reduced (SH) form.
The neoarsphenamine and sulpharsphenamine were commercial

products, having passed the official requirements. Arsenoxide, i. e.,
the hydrochloride of 3-amino-4-hydroxyphenyl arsenious oxide, was
prepared by the method of Ehrlich and Bertheim (1912). It con-
tained 31.62 per cent As, all of which was trivalent, as shown by iodine
titration. The 3-amino-44ydroxyphenvlarsonic acid was obtained
by the method descxibed in the same publication. It was repeatedly
recrystallized and was chemically pure. The 4-hydroxyphenylarsonic
acid was made according to Barroweliff, Pyman, and Remfry (1908),
and part of the substance was converted into 4-hydroxyphenylar-
senious oxide according to D. R. P. 213594. Tryparsamide, i. e.,
N-(Phenyl-4-arsonic acid), glycineamide, was used as a crystalline
chemically pure compound. Arsenious and arsenic acids were of high
purity. The solutions of these chemicals were always carefully neu-
tralized, thus avoiding a shift in the pH of the Locke solution and
phosphate buffer. The concentration of the solutions is given in
terms of normality with respect to arsenic in case of the arsenicals,
with respect to S in case of glutathione, and with respect to Fe in the
case of Mohr's salt.

RESULTS

Tifferences in action of different arsenicals.-These are clearly
brought out by Figures 1, 2, and 3. All of the pentavalent arsenicals,
i. e., arsenate, tryparsamide, 3-amino4-hydroxyphenylarsonic acid,
and 4-hydroxyphenylarsonic acid, exert either no influence on the 02
consumption or produce only a moderate inhibition. Of the arsphena-
mines, sulpharsphenamine (Fig. 3), during the later part of the experi-
ment, lightly decreased the rate of 02 uptake, whereas in another
experiment there was no difference as compared with the control at the
end of the experiment. Neoarsphenamine, probably due to its ready
oxidation in slightly alkaline media, markedly decreased the 02
consumption of the tissue. The decrease is much more pronounced
with arsenoxide. This influence of arsenoxide is shown in all experi-
ments on normal tissues, the Jensen sarcoma, and yeast, indicating
that the substance has a potent action on cells of widely different ori-
gin. 4-hydroxyphenyl arsenious oxide has the highest potency of
these arsenicals.
These results on the influence of arsenicals on the 02 consumption

of tissues are of interest in relation to their pharmacological action
as studied by Voegtlin and Smith (1920). These investigators ar-
rived at the conclusion that arsenious oxides (R.AsO) are to be re-

3Q11
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garded as the directly acting form of arsenic, and that the arsphena-
nes (R.As=As.R.) and the pentavalent compounds (R.AsO2H,)
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FioURz 1.-O.3 g. test in Locke solution without glucose. All arnicals
added at begnnhing of experiment. I-testis; II-testis+N/1OOO arsenate;
III=testis+N1000 3-smino-4-hydroxyphenylarsonic add; IV-testis+
NIIOOO tryparsamide; V=testis+NIlOOO 3-amino-4-hydroxyphenylarsenl-
ous oxide

FIGURE 2.-O.3 g. testis in Locke solution without glucose. All arsenicals added
at beginning of experiment. I=testis; II=testis+N/1000 4-hydroxyphenylar-
sonic acid; lIl=testis+N/lOOO 3-amino-4-hydroxyphenylarsenious oxide; IV-
testis+N/1000 4-hydroxyphenylarsenious oxide

have to be converted by the animal body by partial oxidation or
reduction respectively into the really active R.AsO modification. It
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is obvious thlat this biochemical transformation requires time, a fact
which evidenced itself by the latent periods of several hours in the

trypanocidal action and the time of appearance of toxic symptoms in
the host animal. It should be pointed out that the duration of the
02 consumption experiments is relatively short, about two hours.
This is evidently insufficient time for the tissue to reduce under pre-

vailing conditions enough of the pentavalent arsenicals and there is
consequently little or no effect on the 02 uptake.3 Chemical evidence
shows that sulpharsphenamine is more resistant to oxidation than

FIoGuR 3.-0.3 g. testis in Locke solution. All arsenicals added at beginning of
experiment. I=testis; II-testis+N/1000 4-hydroxyphenylarsonic acid; III-
testis+N/1000 supharsphenamine; IV=testis+NI1000 neoarsphenamine; V
testis+N/1000 3-amino-4-hydroxyphenylarsenious oxide

neoarsphenamine. This again is consistent with the more pronounced
effect of neoarsphenamine on the 02 consumption.
With reference to the great reduction in 02 uptake produced by

4-hydroxyphenylarsenious oside it should be pointed out that this
result contradicts the suggestion of Mayer (1926) that about 90
per cent of the tosicity and possibly the chemotherapeutic action of
the arsphenamines is due to chemical transformations in the ortho-
aminophenol grouping. Mayer assumes, without proving it, that
the NH, group is converted into a substituted hydroxylamine (A)

I Relatively low concentrations (N/100) of these arsenicals were used. It is possible that higher concen-

katica, due to chemil ma aetion, might show more pronounced effects.

3'43
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or that 3, 4-quinoneiumine 1-arsenious oxide (B) is formed. Cas A

As= As AO

flO.HNQ QNH.OH QNH

(A) (B)

is theoretically possible with arsphenamine, but Voegtlin and Smith
(1920), by means of chemical as well as biological evidence, bave
shown that in the presence of 02 and a slightly alkaline reaction the
arseno linkage is broken with the primary formation of arsenoxide.
The formation of hydroxylamine derivatives of neoarsphenanine and
especially sulpharsphenamine is only a remote possibility, in view of
the substituted nature of the NH2 group, the substituent being es-
pecially firmly attached in sulpharsphenamine.
We furthermore know that pure arsenoxide exerts its toxic and

trypanocidal action immediately (absence of latent period). The
formation of a hydroxylamine derivative is an oxidative process.
Mildly acting oxidants finally convert arsphenamine into 3-amino4-
hydroxylphenyl arsonic acid and the corresponding hydroxylamine
derivative has never been made.
With regard to Case B, it is well to point out that 3, 4-quinoneimine

1-arsenious oxide has never been prepared. As this compound belongs
to the R.AsO group it is to be expected to exert the action character-
istic of this group.
At all events the experiments here described with 4-hydroxyphenyl-

arsenious oxide, containing no amino group, which could form hy-
droxylamine or quinoneimine, clearly indicate that Mayer's sugges-
tion has not much in its favor. He is evidently not aware of the
fact that Ehrlich (1909) found this substance about equally effective
in trypanocidal action as the corresponding NH2 compound and that
4-hydroxyphenyl arsonic acid and 4, 4' hydroxy-arsenobenzene are
effective chemotherapeutic agents.

Antagonistic action of SH glutathione.-From the preceding results
it was obvious that the arsenious oxides would offer the best oppor-
tuinity to study the antagonistic action of SH glutathione. The
experiments were therefore carried out with arsenoxide, 4-hydroxy-
phenylarsenious oxide, and arsenious acid in such concentrations
as to produce a pronounced reduction in 02 uptake of the tissues
and yeast cell suspensions. In the preceding work on the protec-
tive action of SH glutathione on arsenoxide toxicity it was found
that about 10 moles of SH glutathione was required to overcome
the effect of 1 mole of arsenoxide. This ratio was therefore adopted
for the present series of experiments. For each of these two proper
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controls, tissue plus glutathione and tissue plus arsenic were run.
The glutathione was added to the tissue simultaneously with the
arsenic or after a varying interval.

Figures 4 to 8 illustrate the results obtained with testis, liver,
lddney, and sarcoma. Exposure of these tissues to high concentra-
tions (N/100) of glutathione caused no appreciable effect on the rate
of 02 consumption in the case of testis, liver, and sarcoma. The
supernatant Locke solution at the end of the experiments gave a
strong nitroprussid test, which indicates that at least part, if not all,
of the SH1 glutathione has escaped oxidation. When the same solu-
tion of SH glutathione is added to kidney tissue (Fig. 7), the 02
consumption is increased, and the nitroprussid test of the supernatant
fluid at the end of the experiment is negative or faint. The extra
02 uptake with kidney tissue in presence of glutathione can be
accounted for by the volume of 02 required to convert the SH to
the S-S glutathione. The 02 consumption of yeast in presence of
glutathione is also increased within the limits of 02 required for the
oxidation of glutathione. We conclude, therefore, that crystalline
glutathione of high purity does not under the prevailing conditions
exert a catalytic influence on the 0, consumption of these tissues and
yeast. This question will be subjected to more detailed analysis in
a subsequent paper.
The striking effect of SH1 glutathione in overcoming the diminution

in °2 uptake resulting from exposure of the tissues to arsenoxide or
4-hydroxyphenylarsenious oxide is clearly shown in Figures 4 to 9.
In Figure 4, for instance, the rate of 02 consumption of testis plus
arsenoxide plus SH glutathione is the same as that of the tissue alone.
This protective action of glutathione is still operative if this substance
is added to the tissue 1, 5, or 15 minutes after the addition of arsenic
and before the measurements were begun. A moderate increase in
02 uptake was even observed (fig. 8), when 50 minutes intervened
between the addition of arsenic and glutathione. A similar situation
obtains in the experiment with yeast illustrated by Figure 9, which
shows that the 26 per cent reduction in 02 uptake produced by
arsenoxide alone at the end of the experiment is cut to 5 per cent
when the SH glutathione is added at the same time as the arsenic.
The glutathione is less effective when an interval of 35 minutes inter-
venes between arsenic and glutathione addition.

Incidentally it should be mentioned that experiments with yeast
showed that variation in the pH of the buffer used has a pronounced
effect on the reduction of 02 uptake caused by arsenoxide. As com-
pared with yeast in the same buffer, the 02 uptake in the presence
of N/1000 arsenoxide was as follows: 78 per cent at pH 6.46, 93 per
cent at pH 7.14, and 74 per cent at pH 7.84. These resuilts are in
harmony with the amphoteric character of arsenoxide and its low
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FIGURE 4.-O.3 g. testis in Locke solution. I-testis+N/100 SH glutathione; II-
testis+N/1000 arsenoxide+N/100 SH glutathione added 1 minute afterarsenox-
ide; II-testis+N/lOOOarsenoxide+N/100 SH glutathioneadded 5 minutesafter
arsenoxide; IV-testis+N/lOOOarsenoxide+N/100 SH glutathione added 15 min-
utes after arsenoxide; V=testis+N/1000 arsenoxide

FIGURE 5.-0.3 g. testis in Locke solution without glucose. I=testis; II=testis+
N/100 SH glutathione; III=testis+N/2000 4-hydroxyphenylarsenious oxide+
N/100 SR glutathione; IV=testis+N/2000 4-hydroxyphenylarsenious oxide+
N/200 SH glutathione; V=testis+N/2000 4-hydroxyphenylarsenious oxide
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solubility- at pH 7 and all experiments with this substance must,
tfherefore, be carried out in a slightly acid or akaline medium.
In fact it is well to consider the solubility factor in all experiments

dealing with the influence of chemicals on the metabolism of tissues
by means of the Warburg technic. We believe that this factor, at
least, partly accounts for the somewhat different results obtained
with arsenious acid which will now be considered. Rosenthal and
Voegtlin (1930) showed that the protective action of SH glutathione
in rats and trypanosomes exposed to lethal concentrations of sodium

;ft __240-

120

1200

FIGURE 6.-O.3 g. liver in Locke solution. All chemicals added at bgnning of
exeriment except in Case IV. I=liver; II=liver+N/10085H glutathione; III=
liver+N/100 SH ghltathlone+N/lOOOarsenoxide; IV-liver+N/lOOO arsenoxide+
N/100 8H glutthione added 15 minute after arsenoxide; V=liver+N/lOOO
arsno

arsenite requires 40 moles of glutathione for each atom of arsenic,
i. e., approximately four times as much glutathione as in the case of
arsenoxide. The experiment (fig. 10) with testis indicates that if
SH glutathione is used in this ratio (40:1) with respect to arsenite,
the substance exHerts a marked action on the 02 consumption, as
companed with the arsenic control. With a ratio of 20 to 1 the
glutathione effect was less marked, and with 10 to 1 it was entirely
absent. Further experiments with kdney and yeast, using a ratio
of 10 to 1, were also negative.
No attempt was made to study the influence of a 40 to 1 ratio on

kidney and yeast because in the presence of these cells glutathione
oxidizes more or less rapidly, whereas in the presence of testicular
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tissue the added glutathione largely remans in the reduced form.
For this reason the testis is more suitable for these studies.
The next question was to determine if, according to our theory,

the action of SH glutathione is due to its SH group. Figures 1 1 and
12 illustrate these experiments and show conclusively that the addi-
tion of S-S glutathione has no influence on the 02 uptake of these
tissues and that it is unable to overcome the great reduction in the 0,
consumption caused by arsenoxide. We conclude, therefore, that the

300 * , , , , , , , , , , NA

280

260m

240

~5220

%.200
I80

160U140°
120

100
3

40
80

NHinrnts 10 20 30 40 S0 60 70 80 90 100 l10 120
FIGuRE 7.-O.1 g. kidney in Locke solution. All chemicals added at beginning of
experiment. I-kidney; II-kidney+N/300 SH glutatione; M-kidney+
N13000 arsenoxide+N/300 SH glutathione; IV.=kidney+N/3000 arsenoxide

effectiveness of SH glutathione is essentially due to its SH group with
its chemical affinity for arsenious oxides, which may be expressed by
the equation

R AsO+ 2 R.SH=R.As (SR) 2+H20.
On chemical grounds a glutathione derivative of arsenious oxide

(R.AsSR) should reduce the 02 uptake of tissues much less than the
equivalent amount of arsenious oxide alone. Unfortunately we are
not in a position to test the correctness of this assumption, as we have
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irntuAs 10 20 30 40 50 60 70 80 0 100 110io12
FIGURE 8.-O.185 g. Jensen sarcoma in Locke solution. All chemicals added at
beginning of experiment except in Case V. I-sarcoma; II=sarcoma+N/100 SH
glutathione; III=sarcoma+N/1000 arsenoxide+N/100 SH glutathione; IV=
sarcoma+N/1000 arsenoxide; V-sarcoma+N/1000 arsenoxide+N/100 SH gluta-
thione added 50 minutes after arsenoxide

M'nutwe. 10 20 30 40 50 60 70 80 g0 00 110 120 130 140 150 I60 170 180 190

FIGURE 9.-4 mg. baker's yeast in phosphate buffer (pH 7.84) containing 0.2 per cent glucose. All
respiration vessels contain M/20000 hemin. I=yeast; II=yeast+N/l00 SH glutathione; III-

yeast+N/lO00 arsenoxide+N/100 SH glutathione; IV=yeast+N/l000 arsenoxide+N/l00 SH

glutathione added 35 minutes after arsenoxide; V=yeast+N/1000 arsenoxide
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FIGURE 10.-0.3 g. testis in Locke solution without glucose. I=testis; II=testis+
N/100 SH glutathione; III=testis+N/100 SH glutathione+N/4000arsenite; IV-
testis+N/4000 arsenite+N/100 SH glutathione added 5 minutes after arsenits;
V=testis+N/4000 arsenite

I7tnurGE 1 20 30 40 50 60 70 80 90 100 Il0-
FIGURE 11.-0.3 g. testis in Locke solution. l=testis; II=testis+N/100 -
glutathione; III=testis+N/100 S-S glutathione+N/1000 arssnoxide; IV=
testis+N/1000 arsenoxide+NI100 S-S glutathione added 15 minutes af
aruenoxide; V=testis+N/1000 arsenoxide
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not yet been able to separate the arsenic-glutathione in pure form.
Experiments with testis and tricysteinylarsine (Johnson and Voegtlin,
1930) indicate that this compound shows the same reduction in 02
consumption as the equivalent amount of arsenious acid. This is
probably due in part to a difference in the biological action of cysteine
as compared with SH glutathione and partly to the dissociation of the
cysteinylarsine with the liberation of arsenious acid.

In view of Warburg's theory, which assumes that the arsenic effect
on the 02 uptake of living cells is due to a specific chemical combina-

Min"a4 10 90 30 40 50 G0 70 80 90 100 It0 120-

FIGuRz 12.-O.1 g. kidney In Locke solution. I=kidney; II=kidney+N/300 S-S
glutathione; III-kidney+N/300 5-S glutathione+N/3000 arenoxide; IV=kid-
ney+N3000 arsenoxide+N/300 S-S glutathione added 15 minutes after arsen-
oxide; V=kidney+N/3000 arsenoxide

tion with the iron of the respiratory ferment, it was important to deter-
mine if iron compounds, as well as SH glutathione, could overcome the
arsenic action on tissues. Figure 13 illustrates the negative outcome
of such an experiment in which iron was used as Mohr's salt (ferrous
ammonium sulphate). This negative result in itself is of course in-
sufficient to reject Warburg's idea of the arsenic action, as this would
require experiments in which the pure iron containing respiratory fer-
ment is used in place of Mohr's salt. Such experiments are impossible
at present, as the respiratory ferment has not been isolated. We are
forced to conclude, therefore, that the positive evidence obtained in
this and previous investigations strongly indicates that the pharma-
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cological action of arsenious oiddes on protoplasm involves a cbemical
reaction between arsenic and the SH glutathione of tissues.
The observations reported in this paper, besides being of pharma-

cological interest, have some bearing on that fundamental physio-
logical and inadequately understood problem of the nature of the
chemical substances primarily involved in the utilization of oxygen by
tissues. The catalytic mechanism responsible for the activation of

flinures 10 20 30 40 50 C0 70 80 90 100 110 MO
FIGURE 13.-0.3 g. testi in Locke solution. I=testis; II=testis+N/1000 FeSOV*
(NH4)tSO4-6HsO (Mohr'ssalt);MItestis+N/1000arexde;IV-teis+NI1OOO
Mohr's salt+N/1000 seoxlde V-N/1000 Mohr's salt in Locke solution. The
total O uptake of Mohr's salt as shown in CurveV is considerably below the vale
as calculated on the basis of a complete conversion into the ferric state. This Is
due to the fact that oxidation was proceeding for some time before the reading
were begun. In Curve I therate of Os uptake during the st 30 minutes Xcon-
sideably greater than in the ontrol (Curve I). We can not definitely decide
whetber this indicates an actual catalytic edect of Mohr's lt on the Os uptake
of the time

oxygen, as postulated by Warburg, probably is the primary chemical
mechanism in the utilization of oxygen by tissues. But in view of
the complexity of the chemical composition of cells it is quite possible
that this catalytic mechanism may be influenced and controlled by
other cellular constituents, as for instance glutathione, and that
therefore this substance and other sulphydril compounds are con-
cemed in cell respiration. The fact that the rate of O2 consumption
of tissues which has been greatly reduced by arsenoxide can be
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restored to normal by the addition of SH glutathione is the first evi-
dence that glutathione can influence the 03 consumption of living
tissues. The absence of any effect on respiratory rate from the addi-
tion of glutathione to tissues in the absence of arsenic is not necessarily
inconsistent with this view. For it is conceivable that normal
tissues may already contain glutathione in excess of the amount which
can be utilized, so that further additions are ineffective in stimulating
the 02 consumption. The possibility that arsenic may act upon
some other cellular constituent besides SH compounds is not supported
by any evidence.

CONCLUSIONS

1. The addition of crystalline SH glutathione to kidney, liver,
testis, the Jensen rat sarcoma, and baker's yeast does not increase
the rate of 02 consumption beyond the extra amount of 02 required
to oxidize the sulphur of the added glutathione. Oxidized gluta-
thione has no accelerating influence on the 02 consumption of kidney
and testis.

2. Arsenious oxides (R.As.0) in relatively low concentrations
cause a pronounced reduction in the rate of 02 consumption. The
pentavalent arsenicals (R.AsO3H2), including tryparsamide, in the
same concentrations are devoid of any influence on the 02 consump-
tion. Of the arsenobenzene derivatives (R.As = As.R) sulphaff-
phenamine is ineffective, whereg's neoarsphenamine due to its rapid
oxidation reduces the 02 consumption, but less markedly than arsen-
oxide. These results are in harmony with observations concerning
the pharmacological and chemotherapeutic properties of these com-
pounds, which distinguish the three groups, R.AsO, R.AsO3H2, and
R.As =As.R.

3. SH glutathione when added to tissues in the ratio of 10 moles to
1 mole of arsenoxide prevents the reduction in 02 consumption
caused by arsenoside alone. S-S glutathione is ineffective, showing
that the action of SH glutathione is due to its SH group.

4. Ferrous ammonium sulphate is ineffective in overcoming the
reduction in 02 consumption produced by arsenoxide.

5. These observations add further evidence in favor of the theory
that the pharmacological action of these arsenicals is essentially due
to a chemical reaction with SH glutathione and possibly other SH
compounds of protoplasm.
From the physiological viewpoint the results appear to indicate

that glutathione in some as yet unexplained manner is concerned in
the 02 consumption of tissues in vitro.
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COURT DECISION RELATING TO PUBLIC HEALTH

Payment for services as local registrar of vital statistics denied.-
(Louisiana Court of Appeal; Fox v. City of Monroe, 131 So. 483;
decided Dec. 23, 1930.) In 1920 the plaintiff was appointed registrar
of vital statistics for Ouachita Parish, which includes the city of Mon-
roe. At the same time he was employed by the city of Monroe as
secretary of the city board of health and city sanitary officer at a
stipulated monthly salary. By statute the plaintiff was entitled, as
compensation for his services as registrar, to a fee of 25 cents for each
birth and each death reported, to be paid by the police jury of the
municipality upon the warrant of the president and secretary of the
State board of health. From 1920 to 1929, 28 warrants, aggregating
$1,744.50, were drawn by the State board of health on the treasurer
of the city of Monroe in favor of the plaintiff. None of these war-
rants for plaintiff's services in reporting births and deaths occurng
in the city was paid by the city, and in 1929, after resigning his
position with the city, he filed suit to collect them.
The city's defense was that during the said nine years the plaintiff

had been employed by it as secretary of the board of health and
sanitary officer, and that he had been informed that the person hold-
ing such position would be required to perform the duties of local
registrar of vital statistics for the city without the payment by it of
any sums other than the salary agreed upon. The plaintiff did not
at any time during his employment by the city insist upon the pay-
ment of said warrants but apparently acceded to the city's demand
that he do the work of the registrar for the city in connection with his
other duties for which he was paid a salary. He testified that he
knew if he pushed the claims for collection that he would be dis-
charged. The judgment of the trial court in favor of the city was
affirmed by the court of appeal. The latter court in its opinion said,
in part.

Plaintiff, therefore, deliberately and intentionally chose the benefit of the
salary paid by the city instead of that which arose under the warrants. He
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knew that he could not claim both and with full understanding of his legal rights
he made his choice. He can not now, after making a deliberate choice of the
greater benefit of the salary and accepting it through all those years, be permitted
to enforce this stale demand against the city.

* * * * * * *

"Waiver" is a voluntary act and involves the idea of assent and intention.
Plaintiff voluntarily abandoned these claims against the city during the period
of his employment and acceded to the city's refusal to pay them. His intention
to do so is manifest from his conduct.
He abandoned his rights under these warrants for prudential reasons. He

knew if he insisted upon their payment he would lose his position, and the salary
which the city was paying him. Prudence and discretion prompted the course
which he took.
"Where a person refrains from asserting his rights for prudential reasons, he

is entitled to less favorable consideration than if his conduct has been that of
mere inaction." 10 R. C. L. 402.

DEATHS DURING WEEK ENDED JANUARY 24,1931

Summary of information received by telegraph from industrial insurance companies
for the week ended January 24, 1931, and corresponding week of 1930. (From
the Weekly Health Index issued by the Bureau of the Census, Department of
Commerce)

Week ended Corresponding
January 24, 1931 week, 1930

Policies in force -_----___ --_--_---_ 75, 130, 099 75, 467, 337
Number of death claims- -___ -_ -_-_15, 115 14, 091
Death claims per 1,000 policies in force, annual rate. 10. 5 9. 7

Deaths I from all causes in certain large cities of the United States during the week
ended January 24, 1931, infant mortality, annual death rate, and comparison
with corresponding week of 1930. (From the Weekly Health Index, issued by the
Bureau of the Census, Department of Commerce)

[The rates published in this summary are based upon mid-year population estimates derived from the
1930 census]

Week ended San. 24, 1931 Corresponding Death rate 2 forweek, 1930 first 4 weeks

city
Deahs

nfant Dah

Total IDeath Dets mor- Death Dah
deaths mtef~ 2 under tality rate 2 under 1931 1930

l year rmtesI year

Total (81cities)- 9,890 1I 5 858 466 12.7 819 14.0 12.9

Akron - _ __ ____40&81 6 59 8.6 8 8.0 8.4
Albany - 38 14.5 3 59 17.1 3 14.4 1.0
Atlanta- 74 13.9 12 123 17.3 10 16.5 1.8

Whit .-42 6 95 3
Colored -32 (6) 6 172 (6) 7 (6) (6)

Baltimore - - 248 15.9 13 44 18.2 22 15.4 15.4
White - 192 -730- 15-
Colored -56 () 6 94 (6) 7 (6) (6)

Birmngham -82 15.9 2 20 8.8 2 15.2 13.1
White- 45 - 2 34- 1-
Colored -37 (6) 0 0 (6) 1 (6) (6)

Boston -270 17.9 18 51 13.8 17 17.0 15.
Bridgeport -37 13.1 1 17 11.0 6 13.6 13.6
Buffalo -160 14.4 20 82 14.6 18 14.1 14.4
Cambridge -30 13.7 3 60 11.9 3 14.0 14.3
Camden -39 17.1 5 87 11.0 8 17.5 13.5
Canton -26 12.7 2 4 8. 4 4 11.0 10.9
Se foot note at end of table.
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D.aths I from aUl causes in certain lage cies of th United States during th wekended January 24, 1931, infant mortali4y annual death rate, and compnion
with corresponding week of 1980. (From te Week H Id, issue by the
Bureau of the Censu, Departmen of Commerce)-Contued

Week ended Jan. 24, 1931 CorreodIng SDth rte' for
week, 10 Ant 4 week

city I I I

detath Det DUftd mor- Death nDmterI11 m} lyear rate' 1yea

Chicago I - 768 11. 6 73 65 11.2 70 3 1L14Cincinnati- 16 16.5 16 96 1. 16 17.7 16.5Cleveland -182 10.4 20 58 12.0 21 IL I
Columbus -80 141 5 49 0 7 14.2 14.8
Dallas -71 13.6 6 -- 13.7 6 13.3

White -- 51 4 ---- 6
Colored -20 (6) 2-- () 0 %) (6)Dayton -53 13.4 7 9.8 5 14.1 9.6Denver -93 6 7 14.1 5 16 9 5

Des Moines -36 13.0 4 70 11.7 5 13.3 14.2
Detroit -264 8.3 22 35 9.8 57 .5 9.7Duluth -28 14.3 1 25 9.8 1 13.4 11.0
ElPaso -46 22.9 10 -- 2 1 23 6 2L 5
Erie -29 12.8 2 37 14.3 1 11.1 11.4
Fall River 7 -22 10.0 5 113 11.8 1 12.6 12.2Flint -27 6 4 51 6.9 3 3 8&3Fort Worth-39 12.1 6 -- 14.3 5 0 114
White -31 6 4 -_____Colored -8 (6) 0-- () 1 (6) (6)Grand Rapids 40 12.1 10 148 9.9 2 9.6 10.5Houston - 76 12.8 8 -- 14.1 9 12.8 12.6White 7 8
Colored -33 (6) 1 -- (6) 1 (6) (1)Indianapolis 98 13.8 4 33 0 9 14.8 3
White- 4 38 66 _- __-Colored -18 (6) 0 0 (6) 3 (6) (6)Jery City -103 16 8 12 107 11.5 8 13. 12.4KansasCity,Kans 39 16.5 4 82 4 6 3 12.9White -27 3 74 6
Colored -12 (6) 1 127 (6) 0 (') (6)Kansas City,Mo.... 107 6 10 76 14.8 6 14.7 136Knoxville -37 17.7 3 64 2 1 12.7White-___-_ 27-3 71 0
Colored -10 (6) 0 0 (6) () (6)LongBeach -33 11.3 2 48 0

11.7 11.8LosAngeles -326 12.9 30 87 12.7 20 7 13. 2Louisville -107 1 3 26 10.8 3 18.4 13.9White - 72 - 2 20- 2Colored -35 () 1 66 (6) 1 (6) (6)Lowell7_------------- 36 6 4 1N 17.1 4 14.9 1.6Lynn- 22 11.2 1 26 9.7 2 13.1 .9Memphis -101 20.4 20 212 19.3 10 19.0 4White -54 9 150 1Colored - 47 (6) 11 318 (6) 9 (6) (6)Miami -20 9.3 1 25 6 2 12.7 11.0White -12 0 0
1Colored -8 () 1 88 () ()

Milwaukee -117 10.3 16 69 9. 11 9.7 10.3Minneapolis - 109 12.0 15 97 11.1 7 12.7 12.6Nashville -45 15.1 4 60 14.2 10 16 7 16.1Whit- 28- 3 00- 6Colored -17 () 1 59 (6) 4 (6) (6)NewBedford - 26 12.0 4 106 9.7 0 5 12.3NewHaven -51 16 3 3 57 1 13.2 14.1New Orleans-186 20.7 14 77 21.7 30 21.6 *55White - 102 - 8 66 - 16-
Colored- () 6 98 (6) 14 (6) (6)New York-2,243 1& 5 174 73 11.6 165 14.7 1L8BronxBoro 315 12.3 28 63 6 17 10Broklyn Boro. 776 15.4 66 70 10.7 63 13.8 10.9Manhattan Boro 856 24.6 58 99 1. 8 70 22.4 17.6Queens Bo-o 250 11.3 21 57 7.9 11 9.7 7.9Richmond Boro.. 46 14.7 1 15.7 4 14.2 14.1Newark, N. I-- 116 13.6 8 42 1.6 9 4 9Oakland -68 12.1 7 0 4 14.0 1L6Oklahoma City 43 11.4 7 97 13.3 5 1L.7 0.8Omaha -56 13.5 4 45 12.2 2 1& 13 7Paterson -33 12.4 2 34 11.3 2 13 3 .12.Philadelphia -726 19.3 44 64 13 36 16. 1 12

Se footnotes at end of table.
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Deaths 1 from aU causes in certain large cities of the United States during the week
ended January 24, 1931, infant mortality, annual death rate, and comparison
with corre8ponding week of 1930. (From the Weekly Health Index, issued by the
Bureau of the Census, Department of Commerce)-Continued.

Jan. 24, 1931 Corresponding Death rate
'
forWeekededJn. 24 1931week, 1930 first 4 weeks

cityotl eah Deaths mor- Deat Deathsdeattas Dth under mor- Death under 1931 1930deats mt I

Iyear ralte' mtl2year
I~~~~~~~~~rtII1

Pittsburgh - 219 18 9 26 90 15.2 16 1. 7 14.1
Portland, Oreg 84 14.3 0 0 14.3 2 14.3 14.3
Providence -71 14.5 11 101 14.8 5 14.6 15.7
Richmond -60 17.0 6 87 18. 5 7 16 1 16.3

White ------- 30- 1 22- 1.
Colored -30 (6) 5 217 (6) 6 (6) (6)

Rochester -84 13. 2 4 38 I1. 6 7 13.2 11.6
St. Louis -269 16.9 21 71 14.3 8 16.5 14.5
St. PauL -53 10.0 3 31 12.8 2 11.0 12.2
alt Lake City 32 11.7 1 15 15.9 6 14.7 13.7

San Antonio -78 16.9 16-- 24.4 20 16.1 20.9
San Diego -50 16.7 4 81 12.9 4 16.9 17.0
San Francisco-203 16 3 10 66 13.9 5 15. 14.4
Schenectady -22 11.9 2 59 12.0 3 8.9 11.0
Seattle -81 11.4 6 57 8. 5 2 13.4 10.2
Somerville -18 8 9 1 37 15.0 4 10.4 12 4
South Bend -23 11.1 3 75 7.9 1 8. 0 9.7
Spokane -35 15.7 2 52 12.2 0 14.8 13.2
Sprlngfield, Mass 41 14.0 4 61 10.4 2 12.7 12.7
Syracue- 52 12.7 6 71 11.4 6 13.0 13.4
Tacoma -32 15.5 1 26 12.2 4 15.8 11.2
Toledo -81 14.3 6 55 13.2 5 12.4 13.5
Trenton -33 13.9 2 35 14.4 4 19.3 17.0
Utica -38 19.4 1 26 14.3 2 17.3 16.6
Washington, D. C--- 178 18.8 13 72 16.5 17 18. 3 16.2

White -113- 6 49----- 9 .
Colored - 65 (6) 7 120 (6) 8 (6) (6)

Waterbury -24 12.4 3 90 7.8 2 9.9 9.9
Wilmington, Del.7.---- 30 14.7 6 129 13.2 4 14.7 13.9
Worcester -59 15.6 4 55 16.3 7 14.7 14.1
Yonkers - 29 10.9 2 52 5.8 2 10.4 8. 3
Youngstown -31 9.3 5 70 11.9 3 11.1 10.2

1 Deaths of nonresidents are included. Stillbirths are excluded.
2 These rates represent annual rates per 1,000 population, as estimated for 1931 and 1930 by the arith-

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

births.
4 Data for 76 cities.
& Deaths for week ended Friday.
6 For the cities for which deaths are shown by color, the percentage of colored population in 1920 wasa

follows: Atlanta, 31; Baltimore, 15; Birmingham, 39; Dallas, 15; Fort Worth, 14; Houston, 25; Indianapolis,
11; Kansas City, Kans., 14; Knoxville, 15; Louisvile, 17; Memphis, 38; Miami, 31; Nashville, 30; New
Orleans, 26; Richmond, 32; and Washington, D. C., 26.

7 Population Apr. 1, 1930; decreased 1920 to 1930; no estimate made.



PREVALENCE OF DISEASE

No health department, State or local, can effectively prevent or control 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 figures are subject to change when later returns are received by the
State health officers

Reports for Weeks Ended January 31, 1931, and February 1, 1930

Cases of certain communicable diseases reported by telegraph by State health officers
for weeks ended January 31, 1931, and February 1, 1930

Diphtheria Influenza Measles Meningoecus

Division and State Week Week Week Week Week Week Week Week
ended ended ended ended ended ended ended ended
Jan. 31, Feb. 1, Jan. 31, Feb. 1, Jan. 31, Feb. 1, Jan. 31, Feb. 1,
1931 1930 1931 1930 1931 1930 1931 1930

New England States:
Maine - -1 3 26 5 48 1 0 0
New Hampshire -- 10 -- 141 11 0 0
Vermont --- 2 --- 12 0 0
Massachusetts --93 111 307 7 588 305 2 7
Rhode Island --7 14 21 1 2 0 0
Connecticut --11 25 176 8 242 25 0 2

Middle Atlantic States:
New York - -133 159 1646 1'60 418 536 31 10
New Jersey --81 125 967 13 525 274 7 6
Pennsylvania --128 207 --- 1,441 721 9 8

East North Central States:
Ohio - -120 93 72 43 250 692 8 18
Indiana ---4- 4 31 68-- 314 107 6 11
Illinois -- --------------- 153 213 480 25 886 401 8 11
Michigan - -53 77 16 11 185 320 5 26
Wisconsin -- 35 17 111 32 335 878 2 7

West North Central States:
Minnesota --15 10 1 56 143 0 4
Iowta ----------------------- 13 8 8 3 342 3 2
Missouri - -54 39 86 35 830 106 7 16
North Dakota -- 1 21 --- 25 26 2 3
South Dakota -- 31 ---- 8 98 0 3
Nebraska - -13 16 20 31 12 578 1 6
Kansas - _ -_ 11 16 13 16 46 254 4 1

South Atlantic States:
Delaware -- 1 3 82 2 8 5 0 0
Maryland ' -26 20 3,148 53 301 7 0 4
District of Columbia -- 11 26 52 1 27 4 3 1
Virginia --------3 5
West Virginia -_ 15 15 173 46 36 68 0 0
North Carolina l_______---------- 33 40 1,764 25 150 11 0 2
South Carolina --12 16 2,873 966 24 0 3
Georgia ' - -10 16 323 164 52 95 1 12
Florida 3 . 3 12 46 65 50 0 0

' New York City only.
S Week ended Friday.
8 Typhus fever, 1931, 6 cases: 2 casese i2 Alabama; 2 cases in Georgia; 1 case in Florida; and 1 case in North

Carolina.

(358)
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Cases of otin ommu d i reed by teeraph by Stt heath offirm
for wek ended January 81, 1981, and February 1, 1980-Continued

Diphtheria Inluenza Measles MeningOcoccusmeningitis

Division and Stats Week Week Week Week Week Week Week Week
ended ended ended ended ended ended ended ended
Jan. 31, Feb. 1, Jan. 31, Feb. 1, Jan. 31, Feb. 1, Jan. 31, Feb. 1,
1931 1930 1931 1930 1931 1930 1931 1930

East South Central State:
Kentucky---------------------- 19 ---- 170 89 7 2
Tennessee- - 8 5 186 134 64 114 6 11
Alabam - 24 19 305 208 529 47 6 1
MllsslpPL- - ---------- 21 12 ----- 6 10

West South Central States:
Arkansas --3 10 156 228 1 7 1 2
Louisan - ------------ 49 45 117 29 2 27 7 1
Oklhoma 4 __- _____--___ 39 35 216 164 25 91 0 6
Texas - -27 52 107 214 148 114 2 1

Mountain States:
Montana 1---14 20 1 5
Idaho --- 2 5 1 30 1 4
Wyoming --1 1 1 34 1 1
Colorado - -11 3 1 107 101 4 4
New Mexioo- ----------- 6 11 6 3 38 116 0 0
Arizona - ------ ---------- 6 5 10 24 72 5 3 6
Utah s __-- ________----- 1 6 3 3 129 1 2

Pacific States:
Washington -- 10 6 2 67 149 3 4
Oregon - - 11 8 48 111 78 13 0 0
California - -57 68 185 44 509 864 4 5

Poliomyelitis Scarlet fever Smallpox Typhoid fever

Division and State Week Week Week Week Week Week Week Week
ended ended ended ended ended ended ended ended
Jan. 31, Feb. 1, Jan. 31, Feb. 1, Jan. 31, Feb. 1, Jan. 31, Feb. 1,
1931 1930 1931 1930 1931 1930 1931 1930

New England States:
Maine - - -- 1 1 37 45 0 0 3 3
NewHampshire-- 0 0 1 15 1 0 0 0
Vermont _--- -- - 0 0 2 5 6 8 0 0
Massachusetts --1 0 375 283 0 0 4 4
RhodeIsland--0 0 29 25 0 0 0 0
Connecticut -_ -____ __ 0 0 44 97 0 0 0 0

Middle Atlantic States:
New York _-_-_---1 0 743 489 3 12 7 17
New Jersey-- - 0 0 292 231 0 0 1 2
Pennsylvania-1 0 656 540 1 1 11 12

East North Central States:
Ohio ---------------------- 4 1 799 438 87 213 9 7
Indiana-1 0 402 247 106 243 3 1
lllinois--------------------- - 4 0 524 649 66 133 3 7
Michigan- 0- ---------- I O 45 401 53 76 7 3
Wisconsin -_--_ 1 0 125 132 7 50 5 1

West North Central States:
Minnesota - 1 0 66 142 10 10 7 6
Iowa - ------------------------ 2 0 150 110 55 111 0 0
Missouri - 2 3 230 104 25 51 3 0
North Dakota _- 2 49 40 11 27 2 0
South Dakota-0 0 17 38 36 19 1 0
Nebraska - __-- _1 0 52 95 62 41 a 1
Kansa-1 ____----------------- 1 56 145 100 63 1 2

South Atlantic States:
Delaware-0 0 33 27 0 0 0 0
Maryland i0 0 112 91 0 0 5 3
District of Columbia-0 0 26 16 0 0 1 0
Virginia- 1
West Virginia-0 0 34 40 11 27 7 8
North Carolina 3 - 2 0 78 51 2 23 2 1
South Carolina-- 1 1 15 30 0 3 11 2
GeorgiaI-- - - 0 0 60 20 0 0 3 5
Florida 3 _-- 0 1 14 12 0 1 1 1

2 Week ended Friday.
4 Typhus fever, 1931,6 cases: 2 cases in Alabama; 2 cases inGeoria; I case i Florida; and l ease in

North Carolina;
4 Figures for 1931 are exclusive of Oklahoma City and Tulsa.
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Cases of certain communicable diseases reported by telegraph by State health offio,
for weeks ended January 31, 1931, and February 1, 1930-Continued

Pollomyeiitis Scarlet fever Smalpox Typhoid fever

Division and State Week Week Week Week Week Week Week Week
ended ended ended ended ended endod ended ended
Jan. 31, Feb. 1, Jan. 31, Feb. 1, Jan. 31, Feb. 1, Jan. 31, Feb. 1,
1931 1930 1931 1930 1931 1930 1931 1930

East South Central States:
Kentucky-0 0 150 56 16 19 8 1
Tennessee- - 39 26 5 19 5 2
Alabama3-0 0 73 37 3 3 7 2
Mississippi -1 0 22 16 11 0 4 1

West South Central States:
Arkansas-0 0 10 23 9 31 5 4
Louisiana-0 0 31 12 9 7 1 11
Oklahoma 4_--------------------- 2 0 38 38 109 49 11 3
Texas-0 0 46 70 24 72 6 0

Mountain States:
Montana-0 0 45 31 2 3 1 0
Idaho -0 1 10 8 1 7 2 1
Wyoming-0 0 26 7 0 23 0 1
Colorado -1 0 45 37 6 32 2 0
New Mexico-0 0 13 4 2 4 4 1
Arizona----------------------- 1 0 10 17 0 45 2 1
Utah2-0 0 13 12 0 3 1 0

Pacific States:
Washington -0 1 51 66 19 95 1 5
Oregon-0 0 27 61 38 29 1 1
California -6 7 160 341 128 71 7 8

I Week ended Friday.
I Typhus fever, 1931, 6 cases: 2 cases in Alabama, 2 cases in Georgia, 1 case in Florida, and 1 case in North

Carolina.
4 Figures for 1931 are exclusive of Oklahoma City and Tulsa.

SUMMARY OF MONTHLY REPORTS FROM STATES
The following summary of cases reported monthly by States is published weekly and covers only those

States from which reports are received during the current week.

Me-

Sttni- Diph- Influ- Ma- Mea- P1 Poito- Scaet Smal- Ty-

Deceember, 1930
Alabama------- 12 232 209 go 390 22 2 274 7 44
Montana e3 8 13 9 144 85 1
New Mexico----- 2 46 18 293 1 4 41 4 27
Oklahoma Il-------h- 2 157 187 70 124 3 3 171 112 60
South Dakcota---- 4 46 25 1 12 9 55 98 3
Virginia 11 303 2, 520 12 46 28 2 409 3 -49
Washington 5 73 41 ----- go---- 1 230 107 9
Wisconsin------- _ 72 11_ 729 1 492 37 13

I Exclusive Of Oklahoma City and Tulsa.

DDcember, 1930 Dysentery: Cans
Chicken pox: Cases Montana----------------- 1
Alabama-12- 232 206 New Mexico 2- 274 7 1
Montana-3-8- 1 237 Oklahoma9 -----0----- 144--------- - 1
New Mexico-101 Dysentery and diarrhea:
Oklahoma'-2-157- 187 57 Virginia 3- 3-2 109
South Dakota 4--2 75 German measles:
Virginia-11-303- 2,520 651 Montana 28- 2-4 3 2
Washington- 5 7- 41 7 New Mexico 17
Wisconsin - 10-77 2,274 Washington- 107

Conjunctivitis: Wisconsin ------------ 15
New Mexico--------------- 11 Hookworm diswas:
Okklhomal --------------- 1 Oklahoma IX--------------- 1

'Exclusive of Oklahoma City and Tulsa.
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Washington ---------------- 2

L eth argice

Alabama . - ------- 2

Washington---------- ------------------ 3

Mumps:
Alabma 57
Montana----- --- g88

New Mexico 46
-6 -

South Dakota -_ ----- 9
Washington --------------------- 164
Wisconsi-- 715

Ophthalmla neonstorum:
Oklahoma 1 1

South Dakota I

WisonDsin _--- 1
Puerperal septicemla:

Dakota __---.--- 1

Washlngton __ --2----- 2

Babies:
Washington -------------------------- 14

Septic sore throat:
Montana ---- 1
Oklahoma I_-_-----------_____-- -------- 40

Trachoma:
Montana 55
Now Mexico 1
Soth Dakota 2

Tundlnssix Cam
South Dakota --------------.-..1

Alabama 1
Montana 2
New Melco 1
Virginia 20
Wisconsin _ .

Typhus fever:
Alabama-- 3
Virgiia 1

Undulant fever.
Abbama 5

Virginia 2
Wisconsin 2

Vincent's angina:
New Mexico
Oklahoma 7

Whooping cough:
Alabama -79
Montana --1

New Mexioo 30
Oklhoma 55

South Dakota ----------------------- 54
Viria _-- 321
Washington -121
Wisconsin 44

Cases of Certain Communicable Diseases Reported for the Month of November,
1930, by State Health Officers

Chick- Diph-

en pox theria

Man- 199 24
NeW Hampshire 22
Vermont -283 22
Massachusetts 1,425 268

Rhode Island -76 44

Connecticut -304 48

New York---- 2,135 374
New Jersey -905 258
Pennylvania-2,799 505

Ohio ------------------- 2,401 320

Indiana, --684
iinis--- -------- 1,694 728

Michigan -1,352 347
Wsoonsin -1,894 80

Minnesota -671 83
Iowa- 342 56
M ssour -------------------- 405 351

Nwth Dakota 235 47
Bouth Dakota 122 33
Nebraska -240 57
K-} 342 85

Delaware -13 19
Maryland- 294 138
Ditriet of Columbia 38 36
Vhginia -492 370
West Virginia -317 132
Noth Carolina -580 510
South Carolina -181 325
Georgi 116 141
Florida -23 76

Exclsive of Oklahoma City and Tulsa.

Ty-
phoid Wop

MeIse5Mumps Scarlet Small- Tuber- and

typod Cough
fever

138

559
5

296

526
452

1,011

145
350
373
206
645

55
12

1,290
29
5

25
28

27

14

483

75
52
26
40
36

235

8
184
9

135

513
44

648

311
23
757
252
477

59
84

17
26
50
5

31

48
13

93
24
26

677
65
147

1,401
539

1,663

1,707
829

1,336
819
384

244
256
511
80
47
100
217

49
254
102
438
287
572
133
191
32

0

0

5

0

0

0

30
0

198
233
96
132
29

42
45
as
77
56

84
168

0

12
113
6

I

65

--ii-
435
23
117

1,547
351
531

539
234

723
395
167

237
24

2m
16

7
33
1N

8
166

71
137

114
68
40

66
2
2

38
7
19

112
34
156

126
54
71
44

23

26
22

22
13
4
27

11
93
6
50
1391
35

79
4

219

150
397
55
185

1, 407
337
545

220
101
491

573

99

25
54
49

20
33
113

8
19

254
112

370

16

361
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Cases of Certain Communicable Diseases Reported for the Month of November,
1930, by State Health OE1cers-Continued

Ty-
phoid

State Chick- Diph- Measles Mumps Scarlet Smal- Tuber- and WhooPState ~ en pox theria fever px cossth Inogh

Kentucky I.
Tennessee -332 818 69 62 380 13 167 135 78
Alabama -176 467 178 31 409 8 313 84 79
Mississippi -322 326 74 113 169 12 193 137 412

Arkansas -57 91 6 22 67 27 ' 4 113 6
Louisiana -43 152 13 1 89 8 2145 85 24
Oklahoma -47 276 90 4 234 27 44 150 21
Texas - - 328 ---164 ---131

Montana - 280 11 10 61 132 24 36 6 111
Idaho -33 11 30 5 48 10 7 5 38
Wyoming_ -79 3 1 11 21 0 21 2 33
Colorado -282 72 249 134 136 43 88 25 81
New Mexico -54 27 55 14 16 0 54 23 2
Arizona- 26 26 202 9 11 2 133 4 34
Utah I-
Nevada -5 2 14 2 3 0 33

Washington - 305 89 66 125 180 89 111 30 139
Oregon -223 18 194 106 86 65 21 66
California-__ - - 902 316 529 617 408 86 728 61 426

' Reports received weekly.
'Pulmonary.
' Exclusive of Oklahoma City and Tulsa.

Case Rates per 1000 Population (Annual Basis) for the Month of November,
1930, Based on Provisional Populations

Ty-
phoid Whoop-

state Chick- Diph- Measles Mumps Scarlet Small- Tuber- and ing
en pox theria fever pox culosis Ptmid cough

fever
4.~

Maine -

New Hampshire-
Vermont - -
Massachusetts .
Rhode Island .
Connecticut .

New York
New Jersey .
Pennsylvania- -.
Ohio .-----------.
Indiana .
Illinois
Michigan .
Wisconsin .

Minnesota
Iowa .
Missouri
North Dakota-
South Dakota
Nebrask-
Kansas .

Delaware
Maryland .
District of Columbia _
V irgi iaWest Virginia.--------
North Carolina .
South Carolina .
Georgia
Florida -----

* 302

9.58
*4.07
1.34
2.30

2.05
2.72
3.52

4.38
2.57
2.70
3.38
7.84

3.18
169
1.36
4.18
2.14
2.11
2.21

.66
2.19
.95

2.47
2.22
2.22
1.27
.49
.19

0.36
.57
.75
.76
.78
.36

.36

.78

.63

.58

.94
1.16
.87
.33

.39

.27
118
.84
.58
.50
.55

.97
1.03
.90
1.86
.93
1.95
2.28
.59
.63

2.10

.91
1.60
.09

2.24

.50
1.36
1.27

.26
1.32
.59
.51

2.67

.26

.06
4.33
.52
.09
.22
.18

.20

.20
35

2.43
.53
.20
.18
.17
.30

3.57

.27

.53

.18
1.02

.13

.81

.57

.09
1.21
.63
1.98

.22

.20
1.50
.30
.23
.32

.25

.23
--------I

--------I

--------I

.491

.19

.11

1.41
.63
.88
1.93
1.15
1.11

1.34
1.62
2.09

3.12
3.12
2.13
2.05
1.59

1.15
1.26
1.71
1.42
.83
.88
1.40

2.50
1.89
2.54
2.20
2.01
2.19
.93
.80
.26

.00

.00

.17

.00

.00

.00

.03

.00

.00

.36

.88

.15

.33

.12

.20

.22

.21
1.37
.98
.74
.67

.00

.06

.79

.02

.00

.00

.01

0.99

.47
1.24
.41
.88

1.49
1.05
.67

.98

.88
1.15
.99
*69
1.12
.12
.67
.28
.12
.29
.80

.41
1.24
1.77
.69

__.44
.80
.29
.33

1.00
.05
.07
.11
.12
.14

.11

.10

.20

.23

.20

.11

.11

.10

.12

.11

.42

.39

.23

.04

.17

.56

.69

.15

.25

.97

.13

.86

.33

.08

3.33

L 13
.97
1.40

1.35
1.01
.69

.40

.39
-78
1.35
.37

.47

.12

.18

.87

.51

.29

.73

.41

.76

.17
1.28
-79
1.41

.23

.13
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Case Rates pe 1000 Populaton (Anssu Bad) for the Month. of November,
1930, Based on Provisional Populations-Continued

Ty-
stabt Chick- Dipti- Mealses Mumps beariet Small- Tubr- and Whoop.en pox tei ee o uoi parm- Ing

typhoid cough
fever

Tn 1.54 1.48 .32 .29 1.77 .06 .78 .63 .36
Alabma -------------------- .81 2.14 .82 .14 1.88 .01 1.44 .39 .36

Mppi - --- ----- 1.95 1.97 .45 .68 1. 02 .07 L 17 .83 2.49

Arkans- .37 .60 .04 .14 .44 .18 '.03 .74 .04
Louisbiana -- .25 .88 .08 .01 .52 .05 2.84 .49 .14
Oklahomna- .28 1.62 .53 .02 1.38 .16 .26 .88 .12
Texas - ------------ .68 -.34 - .27 -

Montana------------------ 6.35 .25 .23 1.38 2.99 .54 .82 .14 2.52
Idaho- .90 .30 .82 .14 1.31 .27 .19 .14 1.04
Wyoming - 4.27 .16 .05 .59 1.13 .00 2.05 .11 1.78
Colorado -3.31 .84 2.92 1. 57 1.60 .50 1. 03 .29 .95
New Mexico -1.53 .77 1.56 .40 .45 .00 1. 53 .65 .06
Arizona- .72 .72 5.61 .25 .31 .06 3.69 .11 .94
Utah 1

Nevada -- .67- .27 1.87- .27 .40 .00 4.40

Washington - 2.37 .69 .51 .97 1.40 .69 .88 .23 L 08
Oregon ---- .84 .23 2.47 1.35 1.09 .83-- .27 .84
Californi - 1.92 .67 1.12 1.31 .87 .18 1.55 .13 .91

t Reports received weekly.
'Pulmonary.
'Exclusive of Oklahoma City and Tulsa.

RECIPROCAL NOTIFICATIONS

Notifications regarding communicable diseases sent during the month of December,
1980, by departments of health of certain States to other State health departments

Call- Con- Kan- Msssa- Minne- New NewoDisease | fornia i| t S sW sota Jersey York regon

Diphtheria - -1 2
Measles--- ---- 1
Paratyphoid fever------ 1
Poliomyelitis- --- ----- -- 1-
8yphilis . 19- 2-
Tuberculis- 2 ----33--- 7
Typhoid fever--- 2- 1 1.
Undulant fever -1-_ _

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
33,350,000. The estimated population of the 89 cities reporting deaths is
more than 31,805,000. The estimated expectancy is based on the experience
of the last nine years, excluding epidemics.
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Weeks ended January 24, 1931, and January £5, 1980

1931 1930 Estimated

(5be Tprrted
Diphtheria:

46 States ------------------------------------------- 1,335 1,595
96 cities -.-- 69 988

Measles:
45 States ----------------- 7, 2 6,762

96cities -2,682 1,387.
Meningococcus meningitis:

46 States - - - - 132 239 - - - -

96cities -60 92
Poliomyelitis: 47 States-49 20
Scarlet fever:

46 States ----------------------------------- 5,458 5,931
96 citie- 2, 132 1,817 1,474Smallpox:
46States -995 1,755 -----
96 cities - -103 162 5

Typhoid fever:
46 States-- 148 173 -----
96 cities - - 40 26 32

Death. reported

Influenza and pneumonia: 89 cities- 1,712 963
Smallpox: 89 cities-0 0

City reports for week ended January 24, 1931

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 oonsideration that may be 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
median 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 number of cases reported for the week during
nonepidemic years

If the reports have not been received for the full nine years, data are used for as many years as possible,
but no year earlier than 1922 Is included. In obtaining the estimated expectancy, the figures are
smoothed when necesary to avoid abrupt deviation from the usual trend. For some of the disases
given in the table the available data were not sufflcient to make it practicable to compute the estimated
expectancy.

Diphtheria Infuenza

Division, State, and Cc,ses Measles, Mumps, monia,po,iasstass,cases re- casestrecity reported estimated Cases Cases Deaths ported ported dpeaths
expect- reported reported reported reported
ancy

NEW ENGIAND

Maine:
Portland .

New Hampshire:
Concord-
Nashua-

Vermont:
Barre --------
Burlingt ,n-

Massachusetts:
Boston .
Fall River-
Springfield-
Worcester-

Rhode Island:
Pawtucket
Providence.

Connecticut:
Bridgeport.
Hartford
New Haven

13

0

0

3
1

80

4

15
14

15
5

1
2

0

0

0

0

35

4

5

5

1

10

6

6

1

0

0

0

3

1
4

1
0

1

0

1

66

26

1
1

10
18

0

0
0

0
0

3
0
0
1

0
0

1
0

. o

0

0

0

0

0

86
0

2
1

0

0

2
103
23

11

0

0

2
0

12
10

1
0

0

2

0

29

a
1
0

0
0

41
2
2
7

0
7

2
4
5
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CiGy reporb for week ended January 24, 1931-Continued

Division, State, and Chicken
cityv px a
3 reported

MIDDLZ ATLANTIC
New York:

Buffalo -44
New York 171
Rochester 12
Syracue -28

New Jersey:
Camden 3
Newark -48
Trenton-10

Pennsylvania:
Philadelphia 140
Pittsburgh 93
Reading-___ 18

EAST NORTH CENTRAL

Ohio:
Cincinnati 10
Cleveland-184
Columbus _ 18
Toledo-67

Indiana:
Fort Wayne 7
Indianapolis 54
South Bend 5
Terre Haute 7

Illinois:
Chicago -113
Springfield-

Michigan:
Detroit -115
Flint - ----- 12
Grand Rapids - 7

Wisconsin:
Kenosha -- 40
Madison -- 30
Milwaukee,&-_ 140
Racine -- 25
Superior f-- 6

WEST NORTH CENTRAL

Minnesota:
Duluth - 0
Minneapolis __ 54
St. Paul -31

Iowa:
Davenport 1
Des Moines 5
Sioux City 8
Waterloo 8

Missouri:
Kansas City 37
St. Joseph 1
St. Louis- 2

North Dakota:
Fargo -15
Grand Forks.._ 1

South Dakota:
Sioux Falls 0

Nebraska:
Omaha -_____ 5

Kansas:
Topeka-14
Wichita -10
SOUTH ATLANTIC

Delaware:
Wilmington 4

Maryland:
Baltimores--- 188
Cumberland 1
Frederick- 6

District of Columbia:
Washington-__ 35

Virginia:
Lynchburg 5
Norfolk -- 12
Richmond 10
Roanoke 7

329100°31--3

Diphtheria Influenza

Measls, Mimps Pneu-
Cases, cMasles,re Mmps,sr- monia,

estimated Cases Cases Deaths re-o( eaetsred deaths
expect- reported reported rPorte reported
ancyII

13
208

8
3

7
21
3

71
23
2

10
31
4
8

5
10
1

1

110
1

56
3
2

1

0

17
2
0

0

23
7

1

2
0

1

6
3

43

0

1

1

5

2
2

2

26

1
0

19

1

3
6
3

14
78
2
1

1
18

0

24
9
2

0

15
1
9

5
0

0

a

99

31
0

0

i0

0

1

0

3

0

0

1
1
0

0

147
1
0

3

6

1

44
2
0

2
3

1

1

0

2
0

0

19

1
0

1

0

0

0

0

0

1,140

5

191
88

104
2

1
26

1

226

12

8 1 1

1 3
26 1-

0 --0

1

0
4

0

1

2

8
0

0

10

1

2
4
0

2

1,046
2

28

882

42

0

1

0

0

10

0

0

2

0

0

2
0

49
161
2
8

77
6

0

74
26

159

38
1
3

2

16

10
0

0

26

7

1
0

0

1

18
0

0

48
17
3
0

2
6
3

19
12
41

25
100
4
18

0

12
0

0

39

15
5

0

9
24
194
0

0

22
508
7
5

5
18
2

128
46
2

17
19
6

4

4
15
6
1

95

19
3
2

1

ii

0 0 0 2
2 13 30 15
3 1 3 3

0

0

1
1

34
0

983

0

0

3
1

3

198
0

1

25

0

0

91
0

0

0

5
0

2
2
5

7

4

0

4

0

0

0

16
0

0

0

0

0

1
0

21
4

0

9

3
1

6

38
1
0

26

3
11
9
6

365

_----

---------- ----------

---------- ----------

---------- ----------

---------- ----------
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City reports for eeok emded January 14, 1931--COntlnued
Diphtheria Inun

Dlvslotat, adChicke ca, IMods Mu pn, u-s
city

a O, estimated Oas Oas Deaths osrles, re dtDiisin tat,adChce repowported dsreportd expect- rerted reported reported
_

_ _ I__l _.
OUTH ATLANTIO-C0R.
West Virginia:

Charleston 2 0 4 2 0 4 3
Wheling 2S-2-.252 020 0 2

North Carolna:
Raleigh- -11 1 0 0 1 0 2
Wilmington 47 1 1 0 1 Q 3
Winston-Sale. 9 1 0 45 2 1 O 12

Couth Carolina:
ChwCarltona1 2 1 198 O 12 1 7
Columbia - 0-
Greenville 1 0 0 0 0 O O O

Gerogia:
Atlanta -- 7 5 3 53 0 59 0 16
Brunswick _ 0 0 00 0 0 1
Savannah 0 1 2 21 1 0 0 4

Florida:
Miami -- 10 2 3-0 0 1 0
Tampa- 0 2 0 0 5 0 1

EAST SOUTH CENTRAL
Kentucky:

Covington 0 1 1 0 1 0 2
Tennessee:

Memphis 36 5 4 3 8 1 16
Nashville 2 2 0 2 10 0 8

Alabama:
Birmingham 10 3 7 5 4 101 0 16
Mobile - 0 2 1- I 0 0
Montgomery 9 1 0 1 0 1
WEST SOUTH
CENTRAL

Arkansas:
Fort Smith 1 0 0---O0 0
Little Rock- 13 2 1-0 0 0 4

Louisiana:
New Orleans 3 15 9 12 12 0 .0 26
Shreveport 0 2 0-0 0 0 3

Olcahoma:Muskogee 0 0 1 3 0 0 0 0
Oklahoma City- 0 2 0O0 0 0 8

Texas:
Dallas -19 8 2 1 2 3 3 13
Fort Worth 13 4 7-0 0 0 6
Galveston- 1 1 2a0 0 0 3
Houston 7 8 6 2 0 0 10
San Antonio 3 2 4 8 0 0 12
MOUNTAIN

Montana:
Billings-0 0 0-0 0 0 0
Great Falls 4 0 00 0 0 0
Helena -3 0 00 0 0 0
Missoula 0 1 0 1 1 0 0 2

Idaho:
Boise-1 0 0-0 0 0 0

Colorado:
Denver _ 43 9 2 3 9 20 10
Pueblo -7 1 0 1 78 1 3

New Mexico:
Albuquerque 0 1 0O0 0 1 1

Arizona:
Phoenix-0 0 3 0_ 1 0 8

Utah:
Salt Lake City--. 13 4 2-0 0 a 2

Nevada:
Reno-0 0 00 0 0 1

PAcwc
Washington:

Seattle -22 4 3 --- 0 27
Spokane- 35 2 2 --- 18 1---
Tacoma -13 4 11 0 0 1 a

Oregon:
Portland - 16 10 2 2 1 13 3 9
Salem -0 1 0 0 16 11 0

California:
Los Angeles 61 43 15 49 6 15 13 26
Sacramento 25 2 7 0 1 3 8
San rancisco----_ 42 15 7 12 3 3 6 6

-
--

I

6-

I I

-E--
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City reports for week ended January 24, 1931-Continued

scarlet fever Smallpox Typhoid fever
Tuber-___Whoop-culo- 'ng Deaths.gDivision, State, Cans, Cases, sis, Cases, cough, Deaths,

and city esti- Cases, esti- Cases, Doaths, deaths esti- Cases, Deaths, cases
mated re- mated re- re- re- mated re- re- re-
expect- ported expect- ported ported ported!expect- ported ported ported
Iancy ancy Iancy

NEW ENGLAND

Maine:
Portland 4 14 0 0 0 0 0 0 0 22 44

New Hampshire:
Concord- 1 0 0 0 0 2 0 0 0 0 15
Nashua-0 0 0 0 0 0 0 0 0 0

Vermont:
Barrc-0 0 0 0 0 4 0 0 0 7 6
Burlington-_ 1 0 0 0 0 0 0 0 0 0 10

Massachusetts:
Boston-82 117 0 0 0 15 1 1 0 43 270
Fall River 5 18 0 0 0 0 0 0 0 3 22
Springfield --- 9 8 0 0 0 0 0 0 0 8 32
Worcester 11 22 0 0 0 1 0 0 0 9 59

Rhode Island:
Pawtucket 1 14 0 0 0 0 0 0 0 0 13
Providence 13 34 0 0 0 0 0 0 0 3 71

Connecticut:
Bridgeport --- 10 4 0 0 0 3 1 0 0 6 37
Hartford- 7 7 0 0 0 1 0 0 0 4 41
NewHaven_ 8 1 0 0 0 4 0 0 0 1 51

XIDDLE ATLANTIC

New York:
Buffalo- 27 38 0 0 0 3 1 0 0 26 153
New York - 241 288 0 0 0 103 7 2 0 130 2,243
Rochester 9 93 0 0 0 4 0 0 0 42 82
Syracuse- 14 14 0 0 0 1 1 0 0 5 52

New Jersey:
Camden- 7 11 0 0 0 2 0 0 0 0 39
Newark- 39 25 0 0 0 2 1 2 0 21 105
Trenton- 5 13 0 0 0 5 0 0 0 0 33

Pennsylvania:
Philadelphia 101 168 0 0 0 35 2 2 0 24 726
Pittsburgh --- 36 48 0 0 0 7 1 1 0 21 219
Reading- 4 4 0 0 0 1 0 0 0 0 20

EAST NORTH
CENTRAL

Ohio:
Cincinnati 23 34 1 0 0 2 0 0 0 0 136
Clevelandd 45 79 1 0 0 13 1 2 0 34 182
Columbus 11 4 1 1 0 3 0 0 0 0 80
Toledo 14 15 1 5 0 7 0 0 0 3 81

Indiana:
Fort Wayne 6 6 1 0 0 0 0 0 0 2 22
Indianapolis 10 52 4 23 0 7 0 0 0 18 -

South Bend__. 3 2 0 0 0 1 0 0 0 4 23
Terre Haute___ 4 3 0 0 0 0 0 0 0 0 21

Illinois:
Chicago 136, 266 1 6 0 53 3 2 1 55 768
Springfield 3 ------- ---- 0------- -------- -------- --------

Michigan:
Detroit- 110 121 2 2 0 27i 1 0 0 81 264
Flint -13 16 1 0 0 2 0 1 0 13 27
Grand Rapids. 12 14 0 3 0 0 0 0 0 1 40

Wisconsin:
Kenosha- 2 3 0 0 0 0 0 0 0 0 9
Madison- 4 6 0 0 -- ----- 0 0- 6
Milwaukee.---- 37 20 0 0 0 5 0 0 0 28 117
Racine 6 5i O 0 0 0 0 0 0 1 15
Superior- 3 01 Ol 0 0 0 0 0 0 0 6

WEST NORTH
CENTRAL

Minnesota:
Duluth- 11 6 3 0 0 1 0 O! 0 1 28
Minneapolis_ 51 19 0 0 0 0 0 1 0 15 109
St. Paul- 32 2 0 0 0 3 0 11 0 6 55

Iowa:
Davenport--_- 2 2 1 6 - 0 0 |-- - 0.--------
Des Moines __ 111 10 2 4- 0 0 0------_ 36
Sioux City 1 16 0 1- 0 0---1--1-°-°1-------- °--------
Waterloo 2 0 1 1 --------0------- 0-------- 0--------
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Oity reports for week ensdd Januar g4, 19S1-Continued

Scarlet vr Smallpox - Typhotd lver
Tuber- Whoop-
culo- lg Drs^ukDivision, State, Cass, Case siS, Case, cough, D ,

and city sti- Cas, esti- Cases, Deaths, deaths esti- Cases, Deaths, camses l
mated re- mated re- re- re- mated re- re- re- causes
xpct- ported expect- ported ported ported expect- ported ported ported
anoy ancy ancy

___ __ __ _ - - . 1I .

WHST NOWT CZN-
TRAL-contd.

Missouri:
sans City._. 19 8 1 1 0 3 0 0 0 5 107

St. Joseph 2 6 0 0 0 0 0 O 0 0 34
St. Lou-_ 37 91 1 3 0 11 0 2 0 4 289

North Dakota:
Fargo ----- 3 1 1 0 0 0 0 1 0 2 9
Grand Forks__ 0 1 0 0 --- 0 0 -- 0

South Dakota:
Sioux Falls____ 2 1 0 7 --- 0 0 l0 8

NebraskEL:
ONba - 5 16 1 16 1 0 0 0 7 56

Kansas:
Topeka-2 3 0 0 0 1 0 0 0 0 15
Wichita- 4 2 1 18 0 3 0 0 1 6 33

SOUTH ATLANTIC

Delaware:
Wilmington--- 6 18 0 0 0 1 0 0 0 1 30

Maryland-:
Baltimore 36 37 0 0 0 18 1 1 0 24 248
Cumberland 1 5 0 0 0 0 0 1 0 0 13
Frederick 0 4 0 0 0 0 0 0 0 0 5

District of Col.:
Washington 25 32 0 0 0 15 0 1 0 5 178

Virginia:
Lynchburg____ 1 0 0 0 0 1 0 0 0 0 11
Norfolk-3 1 0 0 0 1 0 0 0 9
Richmond 5 14 0 0 0 5 0 0 0 1 52
Roanoke 1 2 1 0 0 1 0 0 0 0 19

West Virginia:
Charleston 2 0 0 1 0 0 0 2 0 1 18
Wheeling _ 2 3 0 0 0 0 0 0 0 0 15

North Carolina:
Raleigh - 1-1 0 1 0 0 0 0 0 0 8 14
Wilmington 0 0 0 1 0 1 0 0 0 9 12
Winston-Salem 3 3 1 0 0 1 0 0 0 0 35

South Carolina:
Charleston---- 1 3 0 0 0 1 0 0 0 0 25
Columbia 0 0----
Greenville 0 2 0 0 0 0 0 0 0 0

Georgia:
Atlanta-5 33 2 0 0 0 0 1 1 1 74
Brunswick --- 0 0 0 0 0 0 0 0 0 0 5
Savannah 1 10 0 0 0 0 1 0 0 0 30

Florida:
Miami-2 0 0 0 0 2 0 0 0 5 20
Tampa-1 6 0 0 0 5 1 1 0 0 31

lAST SOU-TH CEN-
TRAL

Kentucky:
Covington 2 25 1 0 0 3 0 0 0 0 27

Tennessee:
Memphis 7 39 2 5 0 2 1 2 0 0 101
Nashville 2 9 0 0 0 4 1 0 0 2 45

Alabama:
Birmingham 4 9 1 0 0 4 0 0 0 3 82
Mobile-2 1 0 0 0 3 0 0 0 0 25
Montgomery-_ 2 0 0 0 --- 1 0 2

WEST SOUTH
CENTRAL

Arkansas:
Fort Smith---- 1 3 0 0 0 0 0
Little Rock__.. 2 4 0 0 0 1 0 0 0 0

Louisiania:
New Orleans 8 22 0 3 0 8 3 1 1 2 186
Shreveport- 1 0 0 0 0 1 0 0 0 0 29

I I II
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CUtV report for week ended January 24, 1931-Continued

Sarlt feve smallpox Typhoid fever
__________ __________ __ Tuber- _ Whoop-i

T cubo- ing DetsDivision, State, Cases, Case sis, Cases, cough fDeaths
and city esti- Cases, esti- Cases, Deaths, deaths esti- Case, Deaths, cases causesmated re- mated re- r re- mated re- re- re-

expect- ports expect- ported ported ported expect- ported ported ported
ancy anlcy ancy

WEST SOUTH CNN-
TEAL-contd.

Oklahoma:
Musko;eeOkrlafioma
City .

Teas:
Dallas
Fort Worth --Galveston-
Houston-__
San Antonlo.
MOUNTAIN

Montana:
Billings--
Great Falls._
Helena-
Missoula

Idaho:
Boise

Colorado:
Denver-
Pueblo-

New Mexico:
Albuquerque-

Arizona:
Phoenix

Utah:
Salt Lake City

Nevada:
Reno

PACIF

Washington:
Seattle .
Spokane .-_
Tacoma-

Oregon:
Portland-
Salem _--

California:
Los Angeles-
Sacramento-_
San Francisco

1

3

6
2
1
4
3

2
3
0
1

2

12
2

1

0

5

0

10
10
3

5

0

41
2

22

0

5

4
4
1
8
0

0
7
0
0

31
0

2

1

3

0

15
8
3

2
0

24
0

11

2

1

2
1
0
2
1

0
2
0
0

0

00
0

0

0

1

0

2
5

4

9
1

4
1

2

0

5

0
0
0
7
0

0
0
1
0

0

0
0

0

0

0

0

0

5
1

10
0

1

1

2

0

0

0
0
0
0
0

0
0
0
0

0

0
0

0

0

0

0

0

0
0
0

O
O

0

4

3
1
1
3
9

1
0
0
1

0

8
0

3

4

2

0

2

4
0

15

0

0

0
1
0
0
0

0
0
0
0

0

0

0

0

0

0

0

0
0

1
0
1

0

0

1
0
5
1

0

0
0
0
0

0

0
1

0

0

1

0

0

0
0

2
0
0

0

0

1
0
0
0
0

0
0
0
0

0

0
0

0

0

0

0

0
0
0
0
0

O

0

0

3
3
0
0
0

3
11
0
0

1

17
7

0

0

13

0

26
2
4

0

0

9

7

27

43

71
39
15
76
78

6
4
9
10

7

92
13

11

32

A

84

32
36
22

Meningo- rgicen- | tile para
coccus cephargitis- Pnar Poliomyelitis (infan-

meningitis cpaii feprlss

Division, State, and city Cases
esti-

Cae etsCasesDeaths Cas es th mated Cases DeathsCase~Deahs Dathsexpect- -

NEW ENGLAND
Massachu,setts:

Boston
Worcester

Connecticut:
Hartford .

MIDDLE ATLANTIC-

New York:
New York

New Jersey:
Newarl-

Pennsylvania:_
Philadeltb hia
Pittsburgh

3
0

15

3

2
4

1
0

1

11

0

2

1
0

0

5

0

1
1

0
0

0

2

0

0
2

0
0

0

0

0

0
0

0
0

0

0

0

0
0

1
0

0

1

0

0
1
0

0

0

0
1

1

0

0
0

- A I J

I 0
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City report. for week onded January 94, 1981-Continued

Meningo
| Lethargic en- PeDe Poliomyelitis (infan-co" cephalitis tile paraysis)

Division, State, and city Cae
esti-Cases Deaths Cases Deaths Cases Deaths mated Cases Deaths

I expect-
ancy

EAST NORTH CENTRAL
Ohio:

Cincinnati-
Cleveland-

Indiana:
Indianapolis
Terre Haute

Illinois:
Chicago.

Michigan:
Detroit --
Flint

Wisconsin:
Milwaukee
Racine --

WEST NORTH CENTRAL

Minnesota:
Minneapolis
St. Paul

Iowa:
Waterloo

Missouri:
Kansas City ----------
St. Louis-

North Dakota:
Grand Forks

Nebraska:
Omaha

SOUTH ATLANTIC

District of Columbia:
Washington

North Carolina:
Raleigh _-- -- --

South Carolina:
Charleston _- -

Georgie: I
Atlanta

EAST SOUTH CENTRAL

Tennessee:
Memphis

Alabama:
Birmingham

WEST SOUTH CENTRAL

Louisiana:
New Orleans __-- _-----_
Shreveport-

Oklahoma:
Muskogee

Teas:
Dallas

MOUNTAIN
Idaho:

Boise _-
Colorado:

Denver
Arizona:

Phoenix

1

1

cI

I

1

0

0

0

5

4

1

0

0

0

1

0

1

PACIC
California:

Los Angeles- 1
Sacramento 0
San Francisco -____-__________j 0

I Typhus fever: 1 case at Savannah, Ga.

I

3

2

2
0

0

0

0

1

5

3
1
0

0

2

1
1

2

0

0D
ci

ci

0

0

0

0

0

1

0

0

0

0

0

0

0

0

0

1

I

0

0

0

0

0

0

0

0

0

0

0

0

0

0'

0

1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1

0

0

0

0

0

0

0

0

0

0

0

0

1

4

3

0

0

2

0

1

1

0

0

0

0

0

0

0

1

0

0

01

0o

0

0

0

0

1

0

0

2

1

0

1

0

0

0

DD
I

c

0

0

0

0

0

0

0

0

0

0

0

0 0

0 0

0 0

ci

ci

c

0

0

0

0

0

0

0

0

0

0

0

4

0

0

0

0

0

1
0

0

1D
I

0

0

0

0

0

0

0

0

0
0

0

0
0
0

0

0

0

0

0

0

0

0
0

0

0

0

a

0

0
0
2I.
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The following tables give the rates per 100,000 population for 98 cities for the
5week period ended January 24, 1931, compared with those for a like period
ended January 25, 1930. The population figures used in computing the rates
previous to 1931 are approximate estimates. Those used in computing the rates
for the weeks ended January 3 and January 4, and subsequent weeks, are esti-
mated midyear populations for 1930 and 1931, respectively, derived from the
1930 census. The 98 cities reporting cases have an estimated aggregate popula-
tion of more than 33,000,000. The 91 cities reporting deaths have more than
31,500,000 estimated population.

Summary of weekly reports from cities December 21, 1930, to January 24, 1931.-
Annual rates per 100,000 population, compared with rates for the corresponding
perod of 1929-30 '

DIPHTHERIA CASE RATES

Week ended-

Dc. Dec. Jan. Jan. Jan. Jan. Jan. Jan. Jan. Jan.
27, 28, 3, 4, 10, 11. 17, 18, 24, 25,
1930 1929 1931 1930 1931 1930 1931 1930 1931 1930

98 cities -73 120 78 113 81 114 74 108 '79 110

New England -69 126 115 141 76 162 91 133 106 160
Middle Atlantic -49 113 67 81 62 107 56 89 67 91
East North Central- 103 167 89 153 97 130 95 126 3 94 144
West North Central 53 67 82 116 98 126 82 110 84 83
South Atlantic -79 79 61 94 S3 90 69 112 4 65 116
East South Central-94 109 70 102 116 72 70 60 76 66
West South Central- 15.3 171 132 181 142 153 108 192 81 146
Mountain -60 35 61 53 35 70 52 53 35 35
Pacific -47 82 53 99 61 73 47 81 88 79

MEASLES CASE RATES

98cities 185 1 91 276 126 350 171 324 203 ' 404 220

New .England -279 90 267 129 469 116 310 172 522 230
Middle Atlantic -74 51 99 72 177 109 158 117 251 111
East North Central-28 97 54 117 63 152 87 150 ' 74 135
West North Central 1, 25C 146 1,871 283 2, 156 310 Ii 1, 829 372 1,984 467
South Atlantic -114 30 318 144 429 128 11500 182 4804 172
East South Central- 364 0 896 6 861 12 995 36 698 24
West South Central- 26 88 24 91 20 293 7 373 10 582
Mountain - 223 78 313 203 226 150 i 374 247 757 220
Pacific ------ 19 326 24 261 133 443 55 579 72 626

SCARLET FEVER CASE RATES

98 cities - 227 216 227 242 277 264 316 272 '333 288

New England - 323 299 325 391 414 411 539 397 575 457
Middle Atlantic - 200 165 226 175 240 218 282 212 314 226
East North Central- 288 311 255 341 363 350 398 394 ' 383 375
West North Central- 241 179 235 254 296 221 321 265 323 314
South Atlantic - 163 144 259 202 276 218 304 216 4 343 192
East South Central- 385 75 291 114 396 96 465 90 483 149
West South Central- 64 122 105 80 68 129 129 125 142 98
Mountain - 369 322 218 388 322 493 331 344 357 379
Pacific - 99 246 71 225 72 241 72 237 119 344

1 The figures given in this table are rates per 100,000 population, annual basis, and not the number ofcas
reported. Populations used are estimates as of July 1, 1931, 1930, and 1929, respectively.

2 Springfield, Ill., and Columbia, S. C., not included.
ISpringfield, Ill., not included.
4 Columbia, S. C., not included.



872
Summaryj of wekly report. from cities December 51, 1980, to January 54, 1981.-
Annual rates per 100 000 population, compared with rate for s correponding
period of 1929-0-dontinued

SMALLPOX CASE RATES

Week ended-

Dec. Dec. Jan. Jan. Jan. Jan. Jan. Jan. Jan. Jan.
27, 28, 3, 4, 10, 11, 17, 18, 24, 25,
1930 1929 1931 1930 1931 1930 1931 1930 1931 1930

98 cities -7 18 7 19 13 30 16 32 116 26
New England -0 0 0 0 0 0 0 0 0 5Middle Atlantic -0 0 0 0 0 0 0 0 0 1East North Central-3 20 5 16 15 27 10 36 821 19West North Central-42 58 46 81 63 91 98 124 77 72South Atlantic-0 _ 2 0 2 2 0 0 6 4 4 2East South Central - 0 7 0 0 6 6 17 0 29 0West South Central-19 27 17 14 37 66 27 38 34 35Mountain -34 44 9 53 9 44 78 53 9 26Pacific -24 77 10 89 18 146 29 123 20 152

TYPHOID FEVER CASE RATES

98 cities -- 7 4 B 3 4 3 5 J 26 4
New England _-- 2 2 2 2 I 6 O O 2 OMiddle Atlantic ___--_ 3 3 4 1 1 2 3 2 3 83 5East North Central-- 13 1 4 2 2 2 2 2 83 2West North Central -- 6 2 2 0 0 2 4 12 10 2South Atlantic -15 9 4 6 10 10 10 6 '14 8East South Central-- 20 34 47 6 12 6 52 12 12 18West South Central -- 0 8 3 0 20 3 14 7 27 3Mountain ___-_-- 9 0 17 9 17 0 9 02 17 9PaOifi --7 10 6 8 2 4 2 4 6 2

INFLUENZA DEATH RATES

91dues--------------- 12 19 16 16 24 18 36 19 '52 21
NewEn d - 2 9 7 7 5 0 10 10 12 10Middle Atlantic- _______| 11 13 17 9 28 13 59 14 91 14East North Central--------- 8 13 7 15 12 12 9 17 '18 17West North Central-_-_-- 9 15 3 27 21 30 18 27 29 18South Atlantic22 26 20 20 28 34 41 24 438 24East South Central-_____ 22 30 25 26 44 58 63 39 63 52West South Central--------- 34 94 90 71 76 57 79 60 83 108Mountain.-- 0 26 17 18 44 44 35 26 44 9Pacific- _--------- 21 19 10 10 22 12 10 12 22 15

PNEUMONIA DEATH RATES

9l cities-- 129 143 160 165 185 160 219 151 229 140
wEngland -- 109 94 159 169 108 176 159 126 178 13nddleAtlantic.... 132 155 182 170 231 181 311 159 1332 1iNorth Central _______l 95 116 101 114 110 121 124 108 125 110West North Central ___- 1151 174 177 197 200 153 212 209 171 150South Atlantic _____l 159 152 227 240 243 192 237 186 ' 280 214stSouth Central ____1 184 194 202 227 265 123 227 142 296 194We-it South Cen _L__ 203 234 186 295 238 189 228 221 245 -288Mountain--_ 189 209 261 185 244 229 270 256 157 220Pacifc - --- 166 104K 130 92 134 120 118 137 1 103 77

8prngfeld, Ill., and Columbi, S. C., not included.8prlngfeld, III. not included.
'CaoluInbia, 8. d., not included.

vlfr is, lost



FOREIGN AND INSULAR

CANADA

Provinces-Communicable diseases-Week ended January 24,1931.-
The Department of Pensions and National Health reports cases of
certain communicable diseases in Canada for the week ended January
24, 1931, as follows:

Cerebro- ~ Lethar-
Provlxice j~~~~ii nflu Polio- Small- TyphoidProvince spinlez icn ylti o eefever myephislpotfeve

Prince Edward Island I _Nova Sootia l--
New Brunswick- _-
Quebec -- 1
Ontario - - - 25 1 1 3 17
Mianitoba 7
Sasktchewan ------6
Alberta _ _ ----- - --- -- 7
British Columbia -38 -

Total- - _ 1 63 1 1 16 2t

XNo of any disease included in the table was reported during the week.

Quebec Province-Communicable diseases-Week ended January 24,
1931.-The Bureau of Health of the Province of Quebec, Canada,
reports cases of certain communicable diseases for the week ended
January 24, 1931, as follows:

Disease Cases Disease Cases

Cerebrospinal meningitis -2 Ophthalmia neonatorum- a
Chicken pox -114 Scarlet fever-107

Diphtheria - 47 Smalpox- 2
Erysipeias- _ 11 Tuberculosis - 3
German measles-_ _ 8 Typhoid fever- 4

Mesles -52 w hooping cough- 52
MumPS-172

(373)
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