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THE CHEMISTRY OF CELL DIVISION

III. INHIBITION OF CELL DIVISION OF AMOEBA PROTEUS BY HIGH
DILUTIONS OF COPPER SALTS-ANTAGONISM OF COPPER AND
GL TATHIONE

By H. W. CHALKLEY, Physiologist, and CARL VOEGTLIN, Chief, Division of Phar-
macology, National Institute of Health, United States Public Health Service

INTRODUCTION

In the first paper of this series (Voegtlin and Chaildey, 1930) it
was pointed out that the complicated process of cell division in all
probability is regulated by chemicals occurring normally in cells in
rdatively low concentrations. Evidence was presented which clearly
showed that one of these chemicals, glutathione, favors the diviSioD
of Amoeba proteus under survival conditions. The stimulating action
of low concentrations of glutathione was particularly pronounced on
the division of the nucleus. We also suggested that the traces of
heavy metal compounds, which physiologically are widely distributed
in animal cells, may play a r6le in cell division. In recent years
numerous facts have been discovered indicating that iron and copper
particularly are concerned in a variety of biochemical and physio-
logical processes. A systematic study of the action of copper salts
on cell division, therefore, appeared to be of considerable interest,
particularly so as the work of Voegtlin, Johnson, and Dyer (1925)
indicates strongly that the toxic action of low concentrations of copper
on various living organisms is explicable in terms of its chemical
affinity for the sulphydryl groups in living cells. Recent work from
this laboratory (Voegtlin, Johnson, and Rosenthal, 1931) furthermore
shows that copper in vitro is a powerful catalyst in the oxidation of
reduced to osidized glutathione, whereas under the same conditions
iron salts are inactive. We therefore decided to investigate the
action of copper salts on the division of Amoeba proteus and also to
determine whether or not there is any evidence of a biological antag-
onism of copper and glutathione with respect to cell division and
toxic action.
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MATERIAL AND METHODS

The Amoeba used were from a single clone derived from a strain of
Amoeba prcteus (Schaeffer, 1916) originally secured from the Johns
Hopkins University by courtesy of Prof. S. 0. Mast. They were
cultured by the method previously employed by Voegtlin and Chalk-
ley (1930). All solutions were made with doubly glass-distilled
water, and all glassware was thoroughly cleaned in order to remove
traces of heavy metals. The cupric chloride was prepared by re-
crystallization from C.P. materials. We are indebted to Dr. J. M.
Johnson for the glutathione used in this investigation. This reduced
glutathione (GSH) was prepared by the cadmiuim method of purifi-
cation described by Voegtlin, Johnson, and Rosenthal (1931). It
analyzed as follows: N 13.67 and 13.70; S 10.76 and 10.76. The
material did not react with the latest modification (1930) of the
Sullivan reaction for cysteine, and from all information it must be
considered as being- a very pure material, free from all but infinitesi-
mal traces of copper.

All solutions were buffered by the addition of small amounts (2 to
5 oubic centimeters M/20 buffer to the liter of solution) with Clark
and Lubs phosphate buffer and the pH was checked colorimetrically
before and after each experiment. All cells were isolated so that the
occurrence or nonoccurrence of divisions could be accurately ascer-
tained. The general procedure was as follows:
Each Amoeba was removed- from the culture with a capillary

pipette, washed thoroughly in standard saline,' and- placed on a
depresion slide in a drop of the same saline. Then, -by repeatedly
drawing it up and ejecting it from a capillary pipette, the cell was
stimulated until it assumed a spherical shape. Its diameter was
then measured by means of a compound microscope with eyepiece
micrometer, using 20X ocular and 16-millimeter apochromat objective
and the volume was calculated. The cell was then transferred in
saline to a-cover glass in a hanging drop, which was set aside inverted.
When the Amoeba had attached to the cover glass and was suffi-
ciently spread out, the cell was placed on the stage of the microscope
and examined to insure that it was mononucleate. If necessary
for the experiment the nucleus was measured with the micrometer
(using a 20X ocular and 4-millimeter apochromat), its three dimen-
sions were ascertained, and the volume was calculated on the assump-
tion that it was in general ellipsoidal in shape. Then the Amoeba was
transferred to a clean 25 cubic centimeter pyrex beaker containing 2
cubic centimeters of the solution to be used in the contemplated experi-
ment. Each Amoeba and any cell originating from it was similarly

I The solution referred to as "standard saline" is that used in culture and is made up as follow: 0.1 gm
NaCI. 0.04 gram KCI, 0.06 gram CaCI2, distilled HaO to make 1,000 cubic centimeters of solution.
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examined every 24 hours thereafter until the experiment was com-
pleted, and at each examination both beaker and solution were
renewed. The Amoebae; both cultures and experimental organisms,
were kept in a constant temperature room at 210 C., except during
the time of handling and examination.
This procedure was followed throughout except in certain experi-

ments described later, where the exceptions are noted.

THE ACTION OF COPPER ON AMOEBA AS CONTRASTED WITH TIIAT OF SH

GLUTATHIONE

(A) COPPER SALTS IN HIGH CONCENTRATIONS

To ascertain the effect of relatively high concentrations of copper
salts, two experiments were performed. Three Amoebae were used
in each experiment, one small (0.0005 to 0.001 cubic millimeter),
one medium (0.001 to 0.003 cubic millimeter), and one large (0.004
to 0.008 cubic millimeter) in volume. The procedure as previously
outlined was departed from in that after washing and measuring the
cells they were transferred to a drop of the experimental copper salt
solution placed on a cover glass, instead of to beakers, and a hanging
drop preparation was made. This was done so that close and
repeated observations and measurements of the cells could be made
during the experimental period.
In the first experiment the three Amoebae were immersed in

m/1000 CuCl2 made up in standard saline buffered to pH 7.0. Then
they were placed under the microscope and the volume of each wits
ascertained at frequent intervals. The changes in volume found
were expressed as per cents of the original cell volume and plotted
against the time from the moment of immersion. The resulting
curves are presented in Figure 1. It will be seen that immediately
after immersion the volumes of all the Amoebae increased very rapidly
to a maximum, which was reached in approximately 10 minutes.
This increase was followed by a slight decrease in the volumes over a
period of from 15 to 45 minutes and then succeeded by a relatively
slow increase in the volumes that continued in each case until
cytolysis of the cell occurred by rupture of the membrane.

In the second experiment, NaCu citrate was used instead of CuC12.
From the curves derived from the measurements on these Amoebae
(fig. 1) it would seem that the only significant difference between the
two groups is the lessening of the initial degree of swelling and the
lengthening of the time to complete cytolysis in the group in the NaCu
citrate solution. One cell in this group underwent partial cytolysis
by rupture about 30 minutes after immersion. The rupture healed,
however, and swelling recommenced, only to be again followed by a
slight rupture. From this apparently there was only partial recovery,
since it was followed by a slow decrease in volume which continued
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until the sudden and complete breakdown of the cell membrane 130
minutes after immersion.
From the similarity in the results of these two experiments it

appeas that the action of both salts must be ascribed to the common
factor, copper. The primary effect of exposure is an mcrease in the

0 20 40 C0 80 100 Z0 40 60
Mirnuds

FICUE 1.G-raph showing the per cent changes in volume of six Amocke, three immersed In a
m/1,000solution of CuCI, and three in a m/1,OO0solution CuNa citrate. Solid symbols, curves
ftr Amoebae in CuCla; open symboLs, curves for Amoebae in CuNa citrate. (A) Amoebae
appro3imately 0.001 cubic millmeter in volume; (B) Amoebae approximately 0.004 cubic
millimeter In rolume; (C) Amoebae approximately 0.008 cubic millimeter in volume

volume of the eell, probably (since the effect is rapid) produced
through osmotic intake of water by reason of changes induced in the
cell membrane. This idea is supported by the fact that this initial
swelling is followed by a slight shrinkage, which would seem to be
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indicative of a reaction tending to -partially offset this primary effect.
This, it seems, could hardly occur if the entire cell content were
affected. Furthermore, the fact that partial breaks in the membrane
are followed by immediate and rapid loss of volume, complete repair
by resumption of swelling and partial repair by slow shrinkage, cer-
tainly indicates that the membrane condition is responsible for the
swelling.
We may conclude, therefore, that the death of Amoeba in this rela-

tively high concentration of copper salts is essentially due to rupture
of the membrane under osmotically induced pressure, which becomes
effective owing to the effect of copper upon the permeability of the
cell membrane. We next investigated the effect of more dilute solu-
tions of copper salts.

(B) THE EFFECT OF COPPER IN HIGH DILUTION

In these experiments the procedure outlined in the section on Mate-
rials and Methods was employed. The Amoebae used as controls were
immersed in standard saline and an equal number were exposed to
the copper solution, all solutions buffered to pH 7.0. In each experi-
ment both the cell and nuclear volume of each Amoeba were measured
at the beginning of the test and at 24-hour intervals thereafter. All
experiments were run for three days, except as noted later. After
the experiment had been completed, the Amoebae were grouped in
respect to cell volume with a class interval of 0.0005 cubic millimeters.
The percentage change in volume in terms of the original volume was
calculated for each Amoeba for both cell and nucleus for each time
interval. The percentages thus obtained were averaged for each
time interval, yielding the average percentage change in volume for
cell and nucleus, respectively, for each 24 hours of the period of exper-
imentation. In addition, the percentage of nuclear division and mor-
tality relative to the original number of Amoebae was calculated for
each 24 hours, and in certain tests (as noted below) the number of
food vacuoles was found per 100,000 cubic micra of living cell sub-
stance at the beginning and at the end of each 24-hour period. All of
these values were then plotted as a function of the time -in days.
In the first test 10 cells were exposed to a m/500,000 CuCl2 solution

and 10 were used as controls. The control cells averaged 0.0014
and the expermental 0.00125 cubic millimeter in volume, with the
volumes falling in the class interval from 0.001 to 0.0015. Due to
the high mortality in the copper-treated organisms the experment
was terminated at the end of 48 hours. The results are presented in
Figure 2. Looking first at the curves for the copper-treated cells,
it is at once obvious from the figure that the solution is strongly toxic.
All the copper treated Amoebae were dead at the end of 48 hours and,
as was to be expected, no increase of cell volume, such as might indi-
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cate growth, was found in the living cells at the end of the first 24
hours. No data were obtainable for the living nuclei, inasmuch as
in all surviving Amoebae the cells had assumed a spherical shape and
the nuclei were so obscured by superimposed granules that no meaa
wrements- were possible. All the cells wtuich died in CuCI2 solution
were found. They were all dark and coagulated. In 8 out of the
10 the cell membrane was only in part persistent; in the other 2 it was
apparently intact. In the cells exhibiting only partial persistence of
the membrane there appeared to have occurred a rupture as in
all cases a protruding irregular mass of coagulated protoplasm was

Vol. - a, Dead
40 100
30 80

1020 40

900t 10
Days I 2 t 2

FIGURz 2I-Graph showing per cent changes in volume of nucleus and cel and per cent mortality
for Amoebse with original cell volumes from 0.001 to 0.0015 cubic millimeter immersed in
m/50GO0G CuCd2 solution as compared with Anakebu iipmesed In stndard saline. Sid
symbols, Amoebae in saline; open symbols, Amoebae in CuCds solution. Dotted line, per cent
nuceawr volume; solid line, per cent cell volume. (Note: No data obtainable on nuclear volume
in CuCM see text)

seen that had every appearance of having been extended from a rup-
ture in the membrane. The nuclei, where visible, were dark and
brownish in color and seemed shrunken. It seems probable that in
most cases the cells had burst, as in the experiment in m/1000 CuCI,
and then coagulation of the cell followed. Tuming to the controls
it will be seen that they show a low death rate and an increase in the
average volume for both nucleus and cytoplasm. It is striking that
the increase in nuclear volume persists for 48 hours, while at 24 hours,
the cell volume reaches a maximuIn and has, within experimental
error, resumed its original value at the end of the second day. The
cells that died were not found, as they normally disintegrate shortdJ
after death in this solution.
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As it was evident that such a bigh concentration of CuCI2 had been
employed as to prevent measurement of changes in nuclear volume
by reason of pathological change, we made our next test with a CuCig
concentration of m/50,000,000. In this test 40 Amoebae were used,
20 in the CuCO2 solution and 20 in the control saline. The average
volumes for the groups were 0.0011 for controls and 0.0011 for the
organisms treated with CuCl2, respectively; all volumes fell in the
class interval 0.0010 to 0.0015 cubic millimeter. The curves obtained
are presented in Figure 3. It will be noted that the surviving copper-
treated Amoebae show, on an average, an increase in cell volume in the
first 24 hours, followed by a decrease during the subsequent two days.

VOl. l. , , Dadt
50.
40

00~~~~~
20 ,, 50

10' ~~~~~~~0
10 ~~~~~~~30
90 ~~~~~~~20
60 ~~~~~~~~~10

Days 2 3 123
FIGuItz 3.-Graph showing per cent changes in average volume of cell and nucleus in Amobae
with original cell volume between 0.001 and 0.0015 cubic millimeter immed in m/50,000,000
CuCI, solution and in standard saline (Graph A) and the per cent mortalty in the same (Graph
B). Dotted lines (in A), nuclear volume; solid ines (in A), cel volume. Solid symbols,
Amwoebac in standard saline; open symbols, Amoebac in CuCI2 solution

The average nuclear volume, however, remain's practically stationary
for 24 hours and then decreases. There is again a very high death
rate, 45 per cent by the end of the 3-day period, indicating that the
solution is still quite toxTic. The dead cells were gelated similarly
to those in the previous experiment. The curves for the con-
tols, it will be seen, are similar to those obtained in the preceding
experiment.
The course of the curves for the average nuclear volume in this ex-

periment suggested that copper in still higher dilution might exhibit
as its principal effect an inhibitory action on nuclear growth (increase
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in volume), and possibly on cell growth also. Such effect might, if
Chalkley's observations (Chalkley, 1931) as to the close correlation
of cell growth and the nucleo-cytoplasmie ratio with the occurrence of
division under cultural conditions be considered, result in inhibition of
either nuclear or cell division, or both, below that to be found in the
controls. In addition, we knew from the results obtained by Voegtlin
and Chalkley (1930) that glultathione would increase the percentage
of division in cells subjected to its influence above that found in the
controls. It seemed from these two considerations that it was en-
tirely possible that the effects of copper and glutathione on Amoeba
might be antagonistic, possibly not only in respect to division but
also in respect to the clhanges in volume we were investigating. To
ascertain if this were true, however, we must have closely comparable
data for both glutathione and copper. Therefore, in the-next experi-
ment, in addition to subjecting Amoebae to CuC12 (m/500,000,000 to
further reduce the mortality), we also subjected other Amoebae to the
action of m100,000 GSH.

Six experiments were made with CGlnC and five with SH glutathi-
one, employing 220 Amoebae. For the convenience of the reader, how-
ever, the results have been combined, as they were consistent through-
out when the Amnoebae were separated into the several class intervals
for volume. They were found to be distributed in these intervals, as
follows: Cells from 0.0010to 0.0015 cubic millimeter in volume, 30 in
CuCI2, 16 in GSH, 42 in the control; cells from 0.0015 to 0.0020, 14.5
in CuCl2, 20 in GSH, and 30 in the control; cells from 0.0020 to 0.0025,
15.5 in CuCl2, 14 in GSH, and 38 in the control.
In addition to the curves obtained as heretofore for cell volume,

nuclear volume, mortality, and division, curves were plotted for the
disappearance of food vacuoles in all groups. These last were ob-
tained as follows: The number of food vacuoles in each cell was re-
corded at eaeh examination, summed up for each group of cells, and
divided by the total volume of living protoplasm, in units of 0.0001
cubic millimeter, giving the average number of food vacuoles per
0.0001 cubic millimeter of protoplasm found at each examination for
each group. These values- were plotted as usual as a function of the
time in days. Since there was no food intake during the experiment
the values so plotted represent roughly the average rate at which the
food originally in the Amoebae disappeared during the experimental
period in each group. The error involved can not at this time be
estimated, owwing mainly to the fact that no distinction could be made
between digested and ejected food. The resuilts, therefore, must be
considered as tentative, and any conclusion as to digestive process is
based on t.he assumption that the disappearance is due to digestion at
least in the main, and not toejection of the vacuolar contents, without
chemical cltnge.
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It appeared of interest to determine whether the copper-treated
cells surviving the experimental period had been greatly injured. At
the completion of one of the tests with copper, therefore, the surviving
cells both from the control and copper solution were individualily
transferred to separate beakers containing a lavish supply of food or.
ganisms and the observations and measurements were continued. The
results of all these experiments are presented in Figures 4 to 9. These
show, respectively, (1) the curves obtained for the averag,e per cent
change in volume in cell and nucleus for Amoebae immersed in m/100,.
000 GSH, in m/500,000,000 CuC12, and in standard saline for each of
the three class interVals for average original cell volume, namely,
0.001 to 0.0015, 0;0015 to 0.002, and 0.002 to 0.0025 cubic millimeter;
(2) the same curves grouped to bring together all curves obtained in
m/100,000 GSH, m/500,000,000 CuC12, and in standard saline, re-
spectively; (3) the curves for average percentage of division in each
of the class intervals in m/100,000 GSH, m/500,000,000 CuC12, and
in standard saline, respectively; (4) the curves for average percentage
mortality similarly grouped; (5) the curves for the disappearance of
food vacuoles similarly grouped; and (6) the curves obtained for the
test in which feeding was resumed after the usual 3-day interval of
starvation.
From Figure 4 it will be seen that, in general, growth of nucleus is

most rapid (or in the case of the CuC12 treated cells is least inhibited)
in the small, less in the medium, and least in the large cells. Average
nuclear growth is most rapid in all ceol sizes in the GSH solution, less
rapid in the saline, and least in the CuCO2 solution. In the latter, in
fact, there is practically no growth in the cells averaging 0.0015 to
0.002 and shrinkage in the cells averaging 0.002 to 0.0025 cubic milli-
meter in volumne. Although not so marked as the variations in nuclear
growt;h, th~e cell growth also shows variation with the original cell
volume. Except in the small cells where, in the saline controls, the
cell grows during the first 24 hours, the cell volume decreases with the
time of starvation in all solutions. Apparently this decrease tends to
increase as the average original cell volume is increased. Cells im-
mersed in saline suffer this decrease least throuighout the range of cell
volumes used. NTo significant difference appears, however, mi this re-
spect as between cells in GSH and CuC12.

In view of the finding of Chalkley (1931) that, under cultural con-
ditions, the average rate of growth declines with the age (volume) of
the cell, it appears that these differenees with original cell size should
be ascribed to internal factors correlated with the age of the cell.
This influence of age-i. e., cell volume-is still more forcibly brought
out in Figure 5. Here, if comparison- of the -curves is made as to the
three class intervals for original cell volume in each of the three groups
(GSH, CuC12, and controls) at the maximal growth point for each
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group-i. e., on the first day for CuCI2 and on the second day for the
group in GSH and the controls-it will be seen that in all intervals
the curves fall in order of original cell size, the highest per cent in-
crease in nuclear volume being attained by the small cells and the
lowest by the large cells, and that the highest percentage increase or
least percentage decrease in cell volume is also similarly correlated.
Turning now to Figure 6 we see first, as found before by Voegtlin

and Chalkley, the marked effect of GSH in raising the percentage of
division and also the dependence of division on original cell size.
As before, we note the apparent marked effect of GSH on nuclear
division in cells of medium size-0.0015 to 0.002 cubic millimeter.
In this particular series, however, it must be noted that this effect
attains what is probably an abnormal emphasis, due to the fact that,
in one experiment, cells from an exceptionally vigorous culture were
used and no less than 90 per cent divided in GSH solution in the first
24 hours. This exceptional result influences mainly the curve for the
medium-sized cells, and the irregularity so produced introduces some
error due to the relatively small number of cells (as compared with
the numbers used in Voegtlin and Chalkley's previous experiments).
It is believed, however, that this apparent effect is real. Its explana-
tion will be dealt with later.

CuC12, it is at once seen, markedly decreases the percentage of
division. From the fact that only cells of large size divided, it is
surmised that (as with GSH) the original cell size is the main con-
trolling factor. In the controls, which, it will be noted, were twice
as numerous as either experimental group, the dependence of division
on cell size is also clearly brought out.

Figure 7 shows the percentage mortality in the three groups for each
class interval of original cell volume. There is no significant differ-
ence between the control, CuCl2 and GSH groups, except that it will
be seen that the large cells in CuC12 show a markedly higher mortality
as compared to any others. It is interesting to recall that the largest
cells exposed to high concentrations of CuCl2 or CuNa citrate (see
fig. 1) were the first killed.
From Figure 8 it will be seen that the rate of the disappearance of

food vacuoles is apparently influenced by both CuCl2 and GSH, the
first apparently exerting a retarding and the second an accelerating
influence. While recognizing the fact that such disappearance might
be due to mere ejection of undigested food, we do not believe this to be
the method of disposal, but rather incline to view these curves as
indicative of the effects of the reagents upon the digestive processes of
the cell. This interpretation is consistent when its apparent relation
to average cell size is compared with the same relation for cell growth.
Thus it is apparent in the curves obtained from Amoebae in CuCl2 that
digestion-i. e., disappearance of food vacuoles-is quickest in the
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small cells and slowest in the
largest. ikewise, as has al-
ready been pointed out, resist-

" X ance to the depressing effect of
copper is greatest in the small-
est and least in the largest
cells-a perfectly consistent
result if the resistance is con-

a sidered to be dependent on
JO the energy released by normal
2 metabolic changes resulting
0 o from assimilation of food.

4 Summing up these results we
L) , find in the controls that, as a

eqS result of withdrawal of external
food supply (survival condi-

s tions), cell growth is inhibited
8 first, then nucleargrowth. This

( effect is dependent on original
§ 8 cell size, the cells of least volume
8 4 (youngest) being theleast affect.

S ed. Treatment of Amoebae with
S GSH enhances thegrowth of the

g nucleus apparently at the ex-

pense of the extra nuclear con-
tentof the cell. Treatment with
CuCl2 depresses all growth and

t apparently most markedly that
b's of the nucleus. It also increases
0V. the rate of mortality of large
s cells, inhibits division, and
8 probably decreases the rate at

pa g which food contained in food
s 8 vacuoles is assimilated. Treat-

ment with GSH has a contrary
effect on growth and food
assimilation. As to division,
GSH increases the percentage
of division in a given group of

7j cells, exerting its major effect
, on those of medium size. All

these effects are also functions
of origiual cell size.
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We shall now consider the results of resumption of feeding after a
period of starvation upon cells in saline and also upon cells treated
with CuCl2, as shown in Figure 9. It will be seen at once that the
effect produced by the CuCl2 is, to some extent at least, reversible.
Cell volume, nuclear volume, and percentage of division all rise after
feeding is resumed. However, it is to be noted that the rise in these
activities is not as great as that which manifests itself in the controls
upon resumption of feeding. Certain other differences are also mani-
fest as between the CuC12-treated and the control organisms. The
most marked immediate influence upon the controls is that exerted on
the cell volume, while in the CuCl2 cells the nucleus responds most
rapidly, there being a distinct lag in the resumption of cell growth
covering one day. Furthermore, it will be seen that in both groups
division percentages are closely related to nuclear growth, but with a
slight difference. In the controls and also in the CuCl2 cells division
occurs only on those days in which the mean nuclear volume increased,
but in the CuCl2 cells also only on those days after it exceeded its
orginal volume-i. e., in the CuCl2 group on the third day the mean
nuclear volume increased-but there were no divisions until after it
reached its original volume on the fourth. It is noticeable that there
is for both the control and Cu-treated cells a distinct tendency toward
the reestablishment of the original nucleo-cytoplasmic ratio as the
result of this reestablishment of the old environmental conditions.

ANTAGONISM BETWEEN COPPER AND SH GLUTATHIONE

The preceding experiments clearly show the contrary action of
GSH and CuC12 on Amoeba. It therefore seemed of interest to ascer-
tain whether the action of CuCl2 could be reversed by GSH.
In plaDning experiments to this end, certain modifications of the

previous procedure were introduced. It was impracticable to use very
low concentrations of CuCl2 for long periods, as had hitherto been
done. The effects of starvation during these extended periods would
not be overcome by treatment with GSH2 and would eclipse any
action of GSH. After several preliminary tests, the following pro-
cedure was adopted:
Amoebae were exposed to relatively high concentrations of CuCl2 for

a short period until observation revealed a marked action of the salt,
as indicated by rounding up of the cells and cessation of locomotion.
Then a number of the cells thus treated were washed in standard
saline, measured, and isolated into beakers. One-half of the number
were placed in standard saline and one-half in a GSH solution equal
in concentration to the CuCl2 solution used. Two experiments were
performed, one to test the effect of subsequent treatment with GSH
on the toxic action of CuC12 and one to test its effect on division.

I The experiments of Voegtlin and Cbalkley indicate that OSH is of negligible value as food.
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Days 1 2 5 4 D (a 1
FIGURE 0.-Graph showing changes in per cent of cell and nuclear volumes, per
cent of-division and per cent mortality in Amoebae immersed under survival
conditions for a period of three days in m/100,000,000 CuC12 solution End standard
saline, respectively, and then aU transferred to standard saline with food. A,
volume changes; dotted i nucleus; solid line, cell; solid symbols, CuC12; open
symbols, saline; shaded column, saline; open column, CuCJI. B, division;
dotted line, saline; solid line CuCI2
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In the experiment on the effect of GSH on the toxic action of
CuCI2 three tests were made. In each test 40 Amoebae were used;
These were all exposed to CuCI2 solution m/25,000 for two hours.
then, after washing, 20 were put into m/25,000 GSH and 20 into saline
and all were left for 24 hours in these solutions. The results obtained
are presented in Table 1.

TABLE 1.-The reversal of the toxic action of copper by SH glutathione
(All Amoebae treated with m/25,000 CuCI2 for 2 hours, then transferred one-half tostandardsallne, one-half

to GSH m/25,000 and left for 24 hours)

TEST 1

Number
of Dead Living Divided

Amoebae

Saline------------------------- 20 15 5 0
GSH------------------------------- 20 0 20 1

TEST 2

Saline------------------------ 20 181 2 0
OSH2 0----------------------------------------- 2 191 1

TEST 3

Saline--------------------------------- 20 17 31 0
SH -- 20j 5 151 0

It is obvious that subsequent treatment of copper-poisoned
Amoebae with GSH will prevent death and, if division is taken as an
indication of normality, tend to the restoration of normal conditions.

In the experiment in regard to division, 40 Amoebae were used and
two tests were made, 20 Amoebae being used in each. The procedure
was as before, but the concentration of CuCI2 and GSH was reduced
to m/50,000 and measurements of the volumes of cell and nucleus
were made as usual. In each test a control of 10 untreated Amoebae
were put in standard saline alone and measured so as to provide a
normal set of measurements of volume, per cent division, etc., for
comparison. The results are presented in Figure 10.
From the figure it will be seen that the cells treated with CuCl2 and

transferred to saline exhibit decrease in volume of both cell and
nucleus, high mortality, and no division. The controls give a set of
curves similar to those previously obtained. The curves for the
CuC12-treated cells that were transferred to GSH solution lie in an
intermediate position. Attention is particularly directed to the
curve showing the change in nuclear volume. It will be seen that
the course of the curve indicates a growth that almost equals that
for the controls in saline on the second day. The corresponding
curve for CuCl2-treated cells transferred to saline, however, at no
time shows any indication of increase in volume. This again illus-
trates the stimulating effect of GSH upon the increase in volume of
the nucleus in Amzoebae.
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DISCUSSION OF PRINCIPAL RESULTS

In this investigation new experimental facts have been discovered
by the application of statistical methods. As in our previous work,
definite conclusions are justifiable only if the behavior of a sufficiently
large number of cells is considered, for the response of individual
cells to a given set of conditions varies considerably. We also want
to qualify at the outset the assumption that an increase in nuclear
volume or total cell volume indicates normal growth under our ex-
perimental conditions. This we believe to be true for cells exposed to
saline or dilute glutathione solutions not longer than two to three days,
for the reason that during this time nuclear and cytoplasmic divisions
occur, a fact which certainly shows that these cells are not under
pathological conditions. However, this does not infer that the con-
ditions are perfect, as about 10 to 15 per cent of the cells died during
the course of the experiments, whether exposed to saline or glutathione?
The first outstanding fact is the growth of the nucleus under surrnival

conditions in cells immersed in saline and the increased rate of nuclear
growth in cells exposed to glutathione. (Fig. 5.) Under both condi-
tions the rate of nuclear growth is greatest in the small cells, less in
the medium-sized cells, and least in the largest cells, thus indicating
that the rate of nuclear grow,th of the average cell decreases with age.
With the exception of the smallest cells in the controls (Group A,
fig. 5) the nuclear growth is accompanied in all experiments by a
decrease in total cell volume.4 This decrease in cell volume (essenti-
ally of cytoplasm) over the whole period of the experiments is least
pronounced in small cells and is more marked in the larger cells.
This fact suggests that the nucleus grows at the expense of the cyto-
plasm-the immediate environment of the nucleus-just as the cell as
a whole depends for its growth on the external environment.
The greater tendency of the smallest cells to increase in volume, both

of nucleus and cytoplasm, conforms to the results of Chalkley (1931),
which show that under normal cultural conditions the growth- rate of
Amoebae is most rapid in the young (small) cell and progressively
decreases with age (increasing volume).
The general effect of exposure of Amoebae to very high-dilutions of

CuCl2 (m/500,000,000) is a gradual decrease in both cell and nuclear
volume. However, it appears (fig. 5) that nuclear growth proceeds

3The mortalityin very dilute copper solution (m/500,000,000) was practically the same as in the other two
solutions, with exception that the largest cells (Group C) showed anincrease over the controls.

4 Theincrease in cell volume on the first day in the cells of 0.001 to 0.0015 cubic millimeter volume does not
appear attributable to a pathological effect consequent on transfer to saline from the culture,slnce thevoluim
changs insuch cells that were found dend on the third day show, on an average, an increas in volnme the
first day not materially different (12 per cent) from the average for all cells, but on the sscond their average
volume drops sharply (23 to 77 per cent). This would surely indicate that decrease rather than increase
of cel volumeIs asociated with any pathological change that occurred. A further argument against the
interpretation that this increas in cell volAume in the small cells is due to pathological changeis the fact that
glutathione evoked from this class of cells the greatest per cent increae over controls in nuclear growth and
division.
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during the first day in cells of the smallest original cell volume. In a
broad sense copper inhibits nuclear growth, whereas glutathiore increases
it. Furthermore, the inhibiting effect of copper on nuclear growth is
overcome to some extent by glutathione. (Fig. 10.) There is,
therefore, at least an indication of a partial antagonism of the two
substances with regard to nuclear growth, in conformity nith the
clear-cut antagonism of glutathione on the toxic action of copper.
Whether this antagonism is explained by the chemical affinity of
copper for glutathione and other physiological SH compounds as is
likely or whether other factors also enter into this problem can not
be decided on the basis of the present evidence.
Having descxibed the action of copper and glutathione on nuclear

growth, it is desirable to discuss these data in relation to cell division as

Divisio DeathsVol. I . ,
20 70
10 0
100 -50
90 ~.0
80
T0 20

GDays 1 2 12 3 123
FIGuGR 10.-Graph showing per cent change In averg volume of cel and nucleus in Amoebie of
average orignal cell volume ofo.0023 when immersed under survival conditions instandard saline,
when immersed oneand cehalf hours under similar conditions in m/50,000 C0uC12 solution, and
transkfred to (1) saline, (2) mJ50,000 SH solutio; also the per cent diviion and per cent mor-
tality for tlese three groups. Solid symbols, Amoebae in saline throughout; open circles, copper-
treatedAmoebae transfered to saline; open triangles, copper-treated Amoba. transferred to gluta-
thione. In tbe graph for volumchanges the dotted linesarec s for nuclearand th sodlines
curves for cell volume changes

affected by glutathione or copper. Considering the data on nuclear
growth (fig. 5) and those on cell division (fig. 6), it is obvious that
taking the three classes of cells, irrespective of size-those in gluta-
thione, those in copper solution, and the saline controls-the group
showing the greatest rate of nuclear growth also shows the greatest
per cent of division.

This at once suggests that nuclear division is a function of nuclear
growth. However, it is evident that the nuclear growth rate is not
the only controlling factor, for in all three solutions the smallest cells
grow most rapidly and divide least. Voegtlin and Chalkley (1930)
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showed that per cent division, uinder the conditions obtaining in
these experiments, is a function of original cell volume. Chalkley
(1931) found that nuclear volume is related to cell volume. It is
desirable, therefore, to correlate original nuclear volume and per cent
division for the cells in glutathione, saline, and copper solutions.
Figure 11 (unbroken curves) definitely shows that the per cent divi-
sion in all three solutions is a function of the original nuielear volume
of the cells.

Glutathione, as we have just shown, stimulates the rate of growth
of the nucleus, and the per cent of division is a function of the nuclear
volume. The conclusion seems obvious that glutathione stimulates
cells to division by stimulating nuclear growth and apparently by
facilitating the transfer of material from cytoplasm to nucleus. It is
quite evident, however, that this stimulation of nuclear growth by
glutathione is only one factor in division, since it could result only in
an increase in the rate of nuclear growth, and rate is not directly
correlated with division. We therefore reconsidered the available
data to determine if some of the other factors controlling division
could not be ascertained.

Chalkley (1931) pointed out that nuclear division under cultural
conditions normally occurs within a definite range of cell volume
(0.0018 to 0.003 cubic millimeter, approximately), the average cell
volume at which nuclear division occurs being 0.00275 cubic milli-
meter, approximately.
From his curve for the nucleo-cytoplasmic ratio it is possible to

calculate the nuclear volume for a cell with a volume of 0.00275 cubic
millimeter. This is 0.0000203 cubic millimeter nuclear volume, or
the optimum nuclear volume for division. Since Chalkley has shown
that cell division is less lilkely to occur if a cell volume of 0.00275 cubic
millimeter is exceeded, it is probable that if the corresponding nuclear
volume (0.00002 cubic millimeter) is exceeded, nuclear division is
also less likely to occur.
We therefore applied these considerations holding true for cultural

conditions to the data obtained in the present investigation under
survival conditions. We assume then that 0.00002 cubic millimeter
is the optimum nuclear volume for nuclear division. Inasmuch as
the nuclear voluimes of divided cells at the exact time of division was
not observed, these volumes were approximated by taking for each
cell the mean between the nuclear volume at the observation pro-
ceding division and the sum of the nuclear volumes of the daughter
cells at the first observation (less than 24 hours) after diVisioD. The
averages of these means were for the 27 cells that divided in saline
0.0000205 and for the 25 in glutathione 0.0000181. For the two
divided cells in the copper solution it w-as 0.0000196. The difference
in these values is not statistically significant. Now, as set forth
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FiunaI11.-Graph showing the relation between (A) the percentage of nuclear divion on the frat
day and the avage original nuclear volume (unbroken lines); (B) the percentage of Amoebe
that attained a nuclear volume equal to or in ezoes of 25.7 arbitrary unlts=0.600 cubhi milU-
meter on the flst day and the average original nuclear volume (broken lines). Open triangle
Amoebae in m/100,OO OSH; solid symbols, Amoebae In saline; open circles, Amoebae In m/500,OOO,-
00O CuCIs. (NoTu-The number of Amoebae observed wass follows: Nucle volume 10 to l;
saline 21; GSH 6; CuCh 12. Nuclear volume 14 to 18; salie 28; GSH 15.5; CuCb 16. Nuclear
volume 18 to 22; saline 25; GSH 16.5; CuCha 13.5. Nuclear volume 22 to 26; saline 36; OSH 12;
CuCIs 18.5)



above, this value of 0.00002 was considered to be the nuclear volume
at which the probability of nuclear division is maximal. If this is
true, two further relations should hold: First, the distribution of the
volumes of the nuclei that divided should be distributed closely
about this value, and, second, the percentage of division that occuirred
on the first day, as cells of larger and larger original nuclear volume
were employed in these experiments, should be (whether the solution
employed was GSH, Cu, or control) closely related to the percentage
of the cells in each class that on that day grew to a Duclear volume
exceeding 0.0002 cubic mnillimeter. However, such a correlation
should not hold beyond a point where a large majority of the cells
exceeded this value, for the nuclei of a fair proportion of such cells
would necessarily considerably exceed the optimuim nuclear volume
and be therefore less likely to divide. The test lay in (a) plotting
the distribution of the divided cells according to their nuclear volume
at division, (b) plotting the percentage distribution of the cells of
different nuclear volumes that exceeded the volume of 0.00002 cubic
millimeter, and comparing this with'the curve similarly obtained for
the percentage of division in the same cells. The resultinig curves
are given in Figure 12 and in the curves shown in broken line in
Figure 11. It is plain that the prediction holds.

If we now consider the action of glutathione and copper upon
division in Amoeba under survival conditions we must give due weight
to the following factors: (1) The influence of the age of any cell as
expressed in rate of nuclear growth, and (2) the apparently definite
average optimum nuclear volume at which nuclear division is most
probable. These two factors, it appears, are intrinsic characteristics
of all Amoebae and therefore determining factors in the action of
glutathione and copper upon Amoeba. Realizing this, we can con-
clude as follows: Glutathione stimulates nuclear division by stimu-
lating nuclear growth. It does this probably by facilitating transfer
of cytoplasmic material to the nucleus. This transfer of material
for nuclear growth is not produced -de novo by glutathione, as it
apparently also takes place, though to a lesser extent, in cells not
exposed to glutathione. There is no indication at present that
glutathione can evoke nuclear division at a smaller mean nuclear
volume than the optimum nuclear volume at which controls divide-
i. e., glutathione does not stimulate division of "immature" cells.
Copper, in infinitesimal amounts, depresses nuclear growth and
division. Here, again, the maturity of the cell appears as condition-
ing the degree of depression, and the mean nuclear volume at division
is probably the same as in the controls. The depressing effect of
copper in certain concentrations on nuclear growth is to some extent
antagonized by subsequent exposure to glutathione.

offLa March 4, 1932
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It might be noted that these effects, concerned as they evidently
are with rates of growth, suggest that the effect of both glutathione
and copper may possibly be linked with the action of intracellular
enzymes. The recent work of Waldschmidt-Leitz and -Grassmann
and his collaborators on the effect of glutathione and copper on pro-
teolytic enzymes of the cathepsin type appears very suggestive in
oS
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iVuc/ear ol-s at Division
FIGURE 2-Graph showing the distribution as to volume of nucleus at division in the ceUs that
divided In salie, m/lOO,OO GSH, and m/500,OOO,O0O CuCI2. Open triangles, ceUs In glutathione;
solid cirel, celb insaline; open circles, cells In CuCI. The fullvertlcallineshows the optimum
nular volume for division and coincides with the mean volume at division for the nuclei of
the cels in saline. The short vertical line indicates the mean nuclear volume for the cells in
glutathione. Twenty-five cells divided In the glutathione and twenty-seven in the saline so-
lution; only two in the CuCl2 solution. The points for the CulCl cells indicate the actual
nuclear volumes of these two cells at division

this respect. They found that SH glutathione activates cathepsin
and copper inhibits this enzyme. It is interesting that the molar
concentrations of glutathione for activation are far higher than the
inolar copper concentrations, which are necessary for inhibition of
proteolysis. A similar quantitative difference between effective con-
centrations of glutat.hione and copper exists with respect to the
action of these two substances on nuclear growth and division in
Amoeba.
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As a more general conclusion it may be stated that the work
with glutathione and copper has demiionstrated the possibility of
controlling cell division by chemical means. It is important to con-
tinue the search for other active chemical agents which influence cell
division in very high dilution.

SUMMARY

1. In A;moebae deprived of food (under survival conditions) and
immersed in saline, the nucleus, on an average, continues to increase
in volume for approximately 48 hours. The cell, except in small
cells 0.001 to 0.0015 cubic millimeter in volumne, steadily decreases
in volume from the time of immersion. In the cells from 0.001 to
0.0015 cubic millimeter the cell grows in volume for 24 houirs and then
decreases in volume. The increase. in nuclear and decrease in cell
volumes are inverse and direct fuinctions, respectively, of the cell
volume at the time of immersion. The per cent nuclear division in
a given group of such Amnoebae is a direct function of the original cell
or nuclear volume, over tne range of volumes used (0.001 to 0.0025
cubic millimeter for the cell and 0.000008 to 0.00002 cubic millimneter
for the nucleus).

2. If a solution of m/100,000 glutathione in saline is used instead
of simple saline the per cent rate of increase in volume of the nucleus
is increased over that in saline. The rate of decrease in cell volume
is also greater, likewise the percent of division occurring, and appar-
ently the rate of dig,estion of material in food vacuoles.

3. If a solution of m/500,000,000 copper in saline is uised instead of
simple saline, the increase in voltume of the nucleus is replaced by a
decrease in voltume. The rate of decrease in cell volume is increased
in respect to Amoebae in saline. The rate of digestion is apparently
decreased.

4. All effects of glutathione or copper are functions of or;ginal
average cell or nuclear volume at immersion.

5. In all solutions the average nuclear volume at division is (within
the limit of error) the same and is approximately 0.00002 cubic
millimeter.
-6. In all solutions the percentage of division in a given group dur-

ing the first 24 hours varies directly as the percentage (of that group)
in which the nuclei attain a volume of 0.00002 cubic millimeter during
that period, except for groups having an original nuclear volume of
0.000016 cubic millimeter or over.

It is concluded that the increase of per cent division in Amoebae by
glutathione and probably its inhibition by copper restults from the
effect of the reagents upon the nuclear voluime.
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SUMMARY OF CERTAIN NOTIFIABLE DISEASES IN THE
UNITED STATES, 19301

There is presented herewith a summary of the reported prevalence
of certain of the important communicable diseases in the United
States during the calendar year 1930. The rates have been computed
from data furnished by the health officers of the several States, the
District of Columbia, and insular possessions. Morbidity and mor-
tality data for the year were received from all States (including the
District of Columbia), except that mortality figures were not received
from Colorado.
The populations used in computing case and death rates were

estimated as of July 1, 1930, based on the 1920 and 1930 census
figures.
The estimated expectancy given for some of the diseases represents

an attempt to ascertain from the experience of recent years how many
cases of the disease under consideration might be expected in 1930.

In comparing the figures for 1930 with the estimated expectancy,
or with the figures for preceding years, it should be borne in mind
that there has been a gradual improvement in the reporting of com-
municable diseases during the last few years. An increase in the
number of cases reported may be due to better reporting of the
particular disease rather than to an increase in the number of cases
occurring.

I It has been found Impossible to publish the detailed Information by disease and States at the present
time. This information has been compiled and prepared for the printer, however, and It is hoped that
It will be possible to publish it at some'future date. It isected to isue it as a supplement to the PuBsuc
HEALTH REPORTS, as similar tabulations have been issued annually since 1912
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SUMMARY

CHICKEN POX

48 States: t

Cases reported, 1930 (population, 123,191,519) --228,354
Estimated expectancy, based on years 1923-1929 --- 192, 372
Cases per 1,000 inhabitants, 1930 - - 1. 854
Cases per 1,000 inhabitants, estimated expectancy ---- 1.651

46 States:1
Cases reported, 1930 (population, 120,138,216) -218, 786
Cases per 1,000 inhabitants, 1930 - 1. 821
Deaths registered, 1930 -- 120
Deaths per 1,000 inhabitants, 1930 -0. 001
Cases reported for each death registered, 1930 -1, 823

DIPHTHERIA

48 States:'
Cases reported, 1930 (population, 123,191,519) -66, 576
Estimated expectancy, based on years 1923-1929 - 99, 918
Cases per 1,000 inlhabitants, 1930- -0. 540
Cases per 1,000 inhabitants, estimated expectancy 0. 857

47 States: 1
Cases reported, 1930 (populationi, 122,153,383) -- 66, 106
Cases per 1,000 inhabitants, 1930 -0. 541
Deaths registered, 1930 -5,971
Deaths per 1,000 inhabitants, 1930 - 0. 049
Cases reported for each death registered, 1930 -11

GONORItHEA

41 States: 1
Cases reported, 1930 (population, 115,811,882) -158, 054
Cases per 1,000 inhabitants, 1930 -1. 365

INFLUENZA

31 States: 1
Cases reported, 1930 (population, 67,136,455) - 101, 765
Cases per 1,000 inhabitants, 1930 -1. 516

47 States: 1
Deaths registered, 1930 (population, 122,153,383) -22, 898
Deaths per 1,000 inhabitants,10930 _ 187

30 States: 1

Cases reported, 1930 (population, 66,098,319) -- 101, 745
Cases per 1,000 inhabitants, 1930 - 1. 539
Deaths registered, 1930 - 13,475
Deaths per 1,000 inhabitants, 1930 - 0.204
Cases reported for each death registered, 1930 -_ 8

LETHARGIC ENCEPHALITIS

43 States.1
Deaths registered, 1930 (population 120,912,050) -1, 094
Deaths per 1,000 inhabitants, 1930 -0. 009

The District of Columbia is also included.
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MALARIA
32 States:

Cases reported, 1930 (population 97,323,832) _-_-- 98, 482
Cases per 1,000 inhabitants, 1930 _-_____-__-- _-_-1. 012

36 States:
Deaths registered, 1930 (population 115,455,724) -- 3, 426
Deaths per 1,000 inhabitants, 1930 - - 0. 030

31 States:
Cases reported, 1930 (population 96,285,696) -_-___ - _98, 481
Cases, per 1,000 inhabitants, 1930 -____ 1. 023
Deaths registered, 1930 -___ 3, 316
Deaths per 1,000 inhabitants, 1930 - _- ______ -_ _ 0. 034
Cases reported for each death registered, 1930 __-- 30

MEASLES
48 States:1

Cases reported, 1930 (population 123,191,519)-- __ 419, 465
Estimated expectancy, based on years 1923-1929 - 381, 012
Cases per 1,000 inhabitants, 1930 -a- _ 3. 405
Cases per 1,000 inhabitants, estimated expectancy_-a _ _ _3.-270

47 States: '
Cases reported, 1930 (population 122,153,383) -__-__ -_407, 153
Cases per 1,000 inhabitants, 1930 -a__ -_- _____- _-_- 3 333
Deaths registered, 1930 - 3, 433
Deaths per 1,000 inhabitants, 1930 - 0. 028
Cases reported for each death registered, 1930 - 119

MENINGOCOCCUS MENINGITIS
44 States:'

Cases reported, 1930 (population 120,387,037) --- 8, 384
Estimated expectancy, based on years 1923-1929-------3, 031
Cases per 1,000 inhabitants, 1930 _-- - 0. 070
Cases per 1,000 inhabitants, estimated expectancy ---- 0. 027

47 States:'
Deaths registered, 1930 (population 122,153,383) - 3, 747
Deaths per 1,000 inhabitants, 1930_--------------------------- 0. 031

43 States: '
Cases reported, 1930 (population 119,348, 901) -8, 299
Cases per 1,000 inhabitants, 1930_---------------------------- 0. 070
Deaths registered, 1930- -___--______________________________ 3,657
Deaths per 1,000 inhabitants, 1930 -0. 031
Cases reported for each death registered, 1930 - _- 2

MUMPS
43 States:2

Cases reported, 1930 (population 108,726,790) - 124, 259
Estimated expectancy, based on years 1923-1929 -95, 334
Cases per 1,000 inhabitants, 1930 - 1. 143
Cases per 1,000 inhabitants, estimated expectancy - 0. 927

43 States: 2
Deaths registered, 1930 (population 112,304,683) - 79
Deaths per 1,000 inhabitants, 1930 - 0. 001

IThe District of Columbia is also inclui3. I Not ths S3M3 groups of States for cases and deaths.
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41 States:
Cases reported, 193 (population 105,673,487)- - 115, 704
Cases per 1,000 inhabitants, 1930 -1. 095
Deaths registered, 1930 -72
Deaths per 1,000 inhabitanits, 1930 - 0. 001
Cases reported for each death registered, 1930 -1, 607

PELLAGRA
17 States:'

Cases reported, 1930 (poputlation 48,261,552) -24, 747
Cases per 1,000 ilhabitants, 1930 -0. 513

41 States:'
Deaths registered, 1930 (poptlation 120,004,052} -7,138
Deaths per 1,000 inhabitants. 1930-0. 059

PNEUMONIA (ALL FORMS)
46 States: 1

Deaths registered, 1930 (population 117,894,080) -97,960
Deaths per 1,000 inhabitants, 1930-0. 831

POLIOMYELITIS (INFANTILE PARALYSIS)
45 States:'

Cases reported, 1930 (population 116,182,887) -9,188
Estimated expectancy, based on years 1923-1929 -3, 707
Cases per 1,000 inhabitants, 1930 -0. 079
Cases per 1,000 inhabitants, estimated expectancy -0. 034

47 States: 1
Deaths registered, 1930 (population 122,153, 383) -_ 1, 395
Deatlhs per 1,000 inhabitalnts, 1930 - 0. 011

44 States:1
Cases reported, 1930 (population 115,144,751) -9,112
Cases per 1,000 inhabitants, 1930 - 0. 079
Deaths registered, 1930 -1, 321
Deaths per 1,000 inhabitants, 1930 - _ 0. 011
Cases reported for each death registered, 1930 - _-_ 7

SCARLET FEVER

48 States: I
C-ases reported, 1930 (population 123,191j519) -_ 174,221
Estimated expectancy, based on years 1923-1929- 177, 828
Cases per 1,000 inhabitants, 1930 -1. 414
Cases per 1,000 inhabitants, estimated expectancy -1_ _ 526

47 States: 1
Cases reported, 1930 (population 122,153,383) -173,102
Cases per 1,000 inhabitants, 1930 -_ 1. 417
Deaths registered, 1930-2, 215
Deaths per 1,000 inhabitants, 1930 - 0. 018
Cases reported for each death registered, 1930- - 78

SEPTIC SORE THROAT

28 States:
Cases reported, 1930 (population 68,824,667)- - 3, 577
Cases per 1,000 inlhabitants, 1930 -0.052

I The District of Columbia is a!s" Included.
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39 States: I
Deaths registered, 1930 (population 101,260,067) ----------------_ 1, 205
Deaths per 1,000 inhabitants, 1930 -___- _____-______.______ 0. 012

SMALLPOX
48 States: '

Cases reported, 1930 (population 123,191,519) ------------ 48, 907
Estimated expectancy, based on years 1923-1929-___________ 31, 944
Cases per 1,000 inhabitants, 1930 -__-______ 0. 397
Cases per 1,000 inhabitants, etimated expectancy-_- _- _ 0. 274

47 States: I
Cases reported, 1930 (population 122,153,383) - ___ 48, 329
Cases per 1,000 inhabitants, 1930 - 0. 396
Deaths registered, 1930 - 170
Deaths per 1,000 inhabitants, 1930 - 0. 001
Cases reported for each death registered, 1930 - 284

SYPHILIS
41 States: I

Cases reported, 1930 (population 115,811,882) -221, 735
Cases per 1,000 inhabitants, 1930 - 1. 915

TUBERCULOSIS (ALL FORMS)
46 States: 1

Deaths registered, 1930 (population 121,715,337) -_ 83, 523
Deaths per 1,000 inhabitants, 1930 - 0. 686

TUBERCULOSIS (RESPIRATORY SYSTEM)
42 States: 1

Deaths registered, 1930 (population 114,460,377) - _ 72,158
Deaths per 1,000 inhabitants, 1930-------------------0-.--- Q 630

TYPHOID FEVER
48 States: 1

Cases reported, 1930 (population 123,191,519) - _- _-_- _27, 201
Estimated expectancy, based on years 1923-1929 - _ 32, 312
Cases per 1,000 inhabitants, 1930 -0. 221
Cases per 1,000 inhabitants, estimated expectancy -0. 277

47 States: 1
Cases reported, 1930 (population 122,153,383) -26, 978
Cases per 1,000 inhabitants, 1930 -0. 221
Deaths registered, 1930 -6,072
Deaths per 1,000 inhabitants, 1930 -0. 050
Cases reported for each death registered, 1930- 4

WHOOPING COUGH
48 States: 1

Cases reported, 1930 (population 123,191,519) - 166, 914
Estimated expectancy, based on years 1923-1929 - __-__-_ 167, 154
Cases per 1,000 inhabitants, 1930 - 1. 355
Cases per 1,000 inhabitants, estimated expectancy -1. 434

47 States: 1
Cases reported, 1930 (population 122,153,383) -_________ 164, 375
Cases per 1,000 inhabitants, 1930 -_-_______1.346
Deaths registered, 1930 -_____------ _----__ 5, 455
Deaths per 1,000 inhabitants, 1930 - 0. 045
Cases reported for each death registered, 1930 -30

i The District of Columbia is also included.
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COURT DECISION RELATING TO PUBLIC HEALTH

Revocation by board of health of milk permit.-(New York Supreme
Court, Appellate Division; Henry Morris, Inc., v. Department of
Health of City of New York et al., 254 N. Y. S. 90; decided Dec.
18, 1931.) A mandamus proceeding was brouight to require the
department of health and the board of healthi of New York City to
rescind the revocation of the petitioner's pernit to conduct a wholesale
and retail milk business and to reinstate the permit. One of the de-
fenses was that a certain named person, who was alleged to bear a
bad reputation in the milk business, had been found to be in charge
of petitioner's milk depot after the petitioner had been notified that
such person's active connection with it must cease. The court held
that this defense was sufficient in law "for, if proved, the action of
respondents could not be held to be arbitrary, tyrannical, or unrea-
sonable."
Another defeiise was that, after petitioner's milk permit had been

revoked, it had reapplied for a permit; that such permit was issued,
as the person to whom objection was made had ceased to be connected
with the petitioner; and that petitioner held such permit until it
transferred its business to a successor or affiliated corporation to
wbich the permit was issued. This defense was also held to be suffi-
cient in law, the court saying:
No order of peremptory matndamus can issue to require respondents to do

what they have already done, viz, issue a permit to petitioner. That these
averments set forth facts which have arisen since defendants denied petitioner's
earlier application for a permit will not prevent their consideration upon the trial.
Consequently, their inclusion in the return was proper. There is no rule requiring
that the only facts in a return upon which a defense can be based must have oc-
curred at or before the time wheni the officer or board, whose decision is sought
to be reviewed, acted. * * *

DEATHS DURING WEEK ENDED FEBRUARY 13, 1932

Summary of information received by telegraph fronm industrial insurance companies
for the week ended February 13, 1932, and corresponding week of 1931. (From
the WVeekly Health Index, issued by the Bureau of the Census, Department of
Commerce)

Week ende(d Corresponding
Feb. 13, 1932 week, 1931

Policies in force -_--___ --__74, 068, 315 75, 151, 201
Number of death claims -11, 487 15, 397
Death claims per 1,000 policies in force, annual rate 8. 1 10. 7
Death claims per 1,000 policies, first 6 weeks of year
annual rate - 9. 7 11.1

565r
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Deaths I from all causes in certain large cities of the United States during the week
ended February 13, 1932, infant mortality, annual death rate, and compari8on
with corresponding week of 1931. (From the Weekly Health Index, issued by
the Bureau of the Census, Department of Commerce)

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

Week ended Feb. 13, 1932 Corresponding Death rateweek, 1931 the firSt 6 weeks

City~ ~ ToalDeath Deaths
mo- eah eahdeattas 2rate under tality rDat h undets 1932 1931

deaths. rate 11ew rate,3 rat

Total (83 cities) -8,275 11.9] 648 454] 14.0 903 12.0] 14.3

Akron - -41 8.1 5 62 8.5 5 7.8 8.6
Albany 5______________--------------- 26 10.4 2 41 22.6 3 15.116.0
'Atlanta 6 - -69 12.7 13 127 14.1 8 15.5 15.5

White - - 36 10.0 9 133 11.6 4 12.0 13.3
Colored - -33 18.0 4 115 19.0 4 22.4 19.9

Baltimore - -205 13.1 23 81 19.5 18 13.8 18 2
White - ------------------ 157 12.2 14 64 18.0 13 12. 9 16.8
Colored - -48 16.7 9 145 26.3 5 17.6 24.4

Birmingham 6 -- 66 12.5 6 63 12 0 4 12. 3 14.5
White - ------------------ 35 10.7 4 66 9.4 2 9.9 10.8
Colored - -31 15.4 2 54 16. 3 2 16.1 20.4

Boston - -222 14.7 15 45 20.3 25 14.9 17.8
Bridgeport .29 10.3 3 53 11.3 3 11.4 14.2
Buffalo - -138 12.3 12 58 15.8 18 13.0 14.8
Cambridge - ---------- 34 15.5 4 83 18. 7 1 13. 9 14.6
Camden - -31 13.6 3 53 16.7 3 14.5 18.3
Canton . 14 6.8 2 50 1.2 3 9.7 11.1
Chicago - ------------------- 815 12.1 72 71 13.0 66 10.8 12.7
Cincinnati - -155 17.5 8 51 16.6 9 16.3 18.2
Cleveland - -192 10.9 19 62 13.2 25 10.8 11.5
Columbus - -84 14.7 4 40 14.3 6 15.3 14.2
Dallas 6 - -61 11.3 8 -- 13.0 10 11.3 12.9

White -. -------- 43 9.6 6 -- 12.0 7 10.5 1L7
Colored .18 19.3 2 -- 17.6 3 15.2 18.7

Dayton - -67 14.7 4 57 11. 3 5 11.0 1L 7
Denver - -80 14.2 5 49 15.4 5 17.1 15.9
Des Moines .47 16.8 0 0 13.4 4 12 0 12.6
Detroit - -280 8.5 29 52 11.6 50 8.3 9.2
Duluth .24 12.3 0 0 7.2 3 10.0 11.5
El Paso - -25 12.2 4 -- 14.9 3 15.6 20.0
Erie - ---------------------------- 37 16.2 1 21 14.6 3 10.9 11.5
Fall River 57_____________---_______- 32 14.5 1 27 16.3 7 12.7133
Flint - -28 8.6 7 103 4.8 3 8.1 7.2
Fort Worth 6____________------------- 28 8.6 4 --8.4 1 11.0 11.8

White - -25 9.1 4 -- 6.7 1 10.0 11.0
Colored - -3 5.9 O-- 17.3 0 16.3 16.0

}rand Rapids --32 9.6 1 17 8.8 2 8.0 10.0
Houston 6 - -70 11.3 10 -- 12.3 4 10.6 12.1

White - -54 11.8 8-- 9.4 3 9.8 10.8
Colored - -16 0.8 2-- 20.1 1 12.7 15.5

Indianapolis --95 13.3 5 41 16.5 9 13.4 14.8
White - -78 12.4 3 28 14.9 8 12.8 14.2
Colored - -17 19.3 2 137 27.7 1 17.6 19.2

Jersey City - -66 10.8 11 91 13.9 13 11.0 15.1
Kansas City,Kans.6 -- 33 13.9 3 66 16.1 5 13.7 16.4

White - - 23 12.0 1 27 16.8 5 13.0 15.2
Colored - -10 22.1 2 256 13.3 0 16.9 21.4

Kansas City, Mo -- 108 13.6 9 102 16.6 12 12.4 14.9
Knoxville 6 - -18 8.4 6 152 12.4 5 11.4 14.6

White - -15 8.4 5 140 9.7 4 10.7 13.2
Colored - -3 8.6 1 270 26.4 1 15.2 21.5

Long Beach -- 24 7.8 0 0 -12.7 1 10.9 110
Los Angeles - -298 11.3 13 39 10.2 25 12.5 12 5
Louisville 6 - -77 13.0 5 46 14.4 13 14.7 18.0

White - - -4 12.8 4 42 13.4 10 13.1 16.1
Colored - -13 14.2 1 75 19.7 3 23.3 2 .6

Lowell 7----------------------------- 29 15.1 3 78 14.0 4 15.41&3
Lynn-------------------------------- 21 10.7 2 57 10.7 1 11.1135
Memphis 6 - -105 20.8 9 98 9.5 5 17.5 16.4

White - -52 16.7 4 68 7.5 2 13.5 14.2
Colored - -53 27.5 5 151 12.7 3 24.0 19.9

Miami 6 - -29 13.3 1 28 15.8 1 13.8 13.5
White- 22 13.01 0 0 17.3 1 13.3 13.6
Colored - -7 14.5 1 101 10.3 0 15.5 13.4

Milwaukee - - 116 10.1 6 29 12.8 19 9.2 10.8
See footnotes at end of table.
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Deaths I from aU causes in certain large cities of the United States during the week
ended February 13, 1932, infant mortality, annual death rate, and comparison
with corresponding week of 1931-Continued

Week ended Feb. 13, 1932 Corresponding Death rate2 forweek, 1931 the flrst 6 weeks

City TtlDahDeaths Infan Deaths
Totl Dathunder r ethudr 192 13deaths rate2 1 year ratey rate yne 92 13

Minmeapolis -113 12.3 6 39 12.9 11 9.9 12.5
Nashville -42 14.0 3 45 15.1 6 13.6 16.7

White - ------------------ 29 13.3 3 59 13.0 2 13.1 14.7
Colored -13 15.8 0 0 20.7 4 14.8 21.9

New Bedford 7_---------------------- 34 15.8 2 58 17.1 2 12.5 13.7
New Haven-45 14.5 1 20 11.9 2 13.0 13.3
NewOrleans 6 -140 15.4 13 74 20.2 15 15.7 21.0

White - --------------------- 80 12.4 5 44 15.5 8 13.0 17.5
Colored -60 22.8 8 131 31.7 7 22.5 29.4

New York- 1,370 9.9 90 40 12.6 162 10.6 14.8
Bronx Borough -172 6.5 7 20 9.0 22 8.1 10.7
Brooklyn Borough -469 9.2 36 40 12.1 62 9.6 14.0
Manhattan Borough-547 16.1 41 59 18.8 61 16.4 22.0
Queens Borough -144 6.2 5 21 8.4 15 6.8 10.1
Richmond Borough-38 11.9 1 20 12.1 2 13.3 14.6

Newark N.-90 10.5 6 33 15.7 14 10.6 15.0
Oaklan -65 11.4 4 50 8.2 4 12.0 11.7
Oklahoma City -44 11.2 3 41 10.9 7 10.2 11.6
Omaha-85 20.3 9 102 14.2 4 14.9 14.6
Paterson -26 9.8 0 0 15.0 4 13.0 16.2
Peoria -- -------------------------- 25 11.8 1 28 15.9 2 11.8 15.6
Philadelphia -444 11.7 25 39 16.0 57 12.5 17.4
Pittsburgh -182 14.0 25 114 20.2 40 13.7 17.4
Portland, Oreg - 72 12.1 5 64 11.7 5 12.7 13.1
Providence - ------------------ 76 15.5 10 97 17.4 7 14.9 16. 1
Richmond-69 19.5 6 90 17.0 6 15.8 18.2

White -42 16.6 2 45 14.3 3 13.5 14 8
Colored -27 26.7 4 183 23.7 3 21.6 26.6

Rochester -70 10.9 3 29 15.2 8 11.7 13.5
St. Louis -192 12.1 8 29 24.1 39 14.2 18.5
St. Paul -62 11.6 2 21 9.6 5 10.1- 10.6
Salt Lake City -31 11.2 2 31 10.2 1 11.9 12.4
San Antonio -54 11.4 8 --- 13.0 11 14.0 15.8
San Diego -42 13.4 1 22 13.7 2 17.1 16.8
SanFrancisco- 189 14.9 9 62 11.6 9 14.8 14.1
Schenectady -22 11.9 2 58 9.8 1 11.7 11.1
seattle -84 11.7 6 60 11.1 5 11.9 12.5
Somerville -22 10.8 1 40 14.4 3 9.8 11.7
South Bend-18 8.5 1 29 10.6 5 8.8 7.7
Spokane-21 9.4 1 27 10.3 3 12.7 13.0
Springfield, Mass -43 14.6 4 67 15.4 3 13.2 14.1
Syracuse -39 9.4 3 39 13.7 10 12.1 13.4
Tacoma- -------------------- 28 13.5 1 28 13.1 4 12.2 13.8
Tampa' -20--- - 20 9.7 3 86 16.4 3 11.9 16.4

White ------------- 11 6.8 2 70 15.1 2 11.0 14.9
Colored -9 20.6 1 158 21.1 1 14.9 21.9

Toledo -78 13.6 8 87 14.4 5 12.4 12.8
Trenton -42 17.7 4 79 17.7 5 15.4 19.2
Utica -29 14.7 1 28 14.3 1 16.6 16.5
Washington, D. C.- 173 18.3 24 135 18.8 7 16.2 19.0

White -1------------------ 1 16.2 15 123 17.9 2 14.4 16.8
Colored -62 23.7 9 160 21.2 5 21.0 24.8

Waterbury -21 10.8 3 99 12.4 2 9.9 11.4
Wilmington, Del.7 -24 11.8 2 45 26.9 2 13.7 17.8
Worcester -45 11.8 2 28 15.1 1 12.5 16.4
Yonkers -17 6.3 0 0 10.1 6 7.2 11.7
Youngstown-36 10.7 2 32 11.8 4 10.1 11.0

2 Deaths of nonresidents are included. Stillbirths are excluded.
'These rates represent annual rates per 1,000 population, as estimated fcr 1932 and 1931 by the arith-

metical method.
s Deaths under 1 year of age per 1,000 estimated live births. Cities left blank are not In the registration

area for births.
I Data for 78 cities.
& Deaths for week ended Friday.
6 For the cities for which deaths are shown by color, the percentages of colored population in 1930 were

as follows: Atlanta, 33; Baltimore, 18; Birmingham, 38; Dallas, 17; Fort Worth, 16; Houston, 27; Indian-
apolis, 12; Kansas City, Kans., 19; Knoxville, 16; Louisville, 15; Memphis, 38; Miami, 23; Nashville, 28.
New Orleans, 29, Richmond, 29; Tampa, 21; and Washington, D. C., 27.

7Popuition Apr. 1, 1930; decreased 1920 to 1930, no estimate made.
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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 retuns are received by the

State health officers

Reports for Weeks Ended February 20, 1932, and February 21, 1931

Cases of certain communicable diseases reported by telegraph by State health officers
for weeks ended February 20, 1932, and February 21, 1931

Diphtheria Influenza Meales Meningitis

Division and State Week Week Week Week Week Week Week Week
ended ended ended ended ended. ended ended erded
Feb. Feb. Feb. Feb. Feb. Feb. Feb. Feb.
20, 21, 20, 21, 20, 21, 20, 21,
19 1931 1932 1931 1932 1931 1932 1931

New England States:
Maine - - 6 2 40 105 S9 23 0 0
NewHampshire-- 2 ---- 9 42 0 0
Vermont --------- 4 45 9 0 0
Massachusetts --63 18 130 427 579 2 3
Rhode Island --2 2 6 686 1 0 0
Connecticut -- 9 12 21 105 278 414 2 1

Middle Atlantid States:
New York -- 132 115 158 '180 1,969 983 10 18
New Jersey --49 85 56 123 161 815 1 1
Pennsylvania --106 9 --- 1,405 2, 254 2 13

East North Central States:
Ohio - -33 27 22 95 267 184 0 4
Indiana -- 48 34 122 74 87 699 4 7
Illinois - -120 124 184 273 228 1,291 12 9
Michigan - -- 56 37 61 269 294 137 0 4
Wisconsin - -18 21 301 152 274 260 1 1

West North Central States:
Minnesota --8 14 3 7 25 40 1 1
Iowa ------------------------ 9 7 4 7 1 4
MAissouri - -32 37 19 206 21 873 2 8
North Dakota -- 1 13 --- 54 16 0 0
South Dakota --2 10 228 2 81 15 0 0
Nebraksa - - -- 6 12 269 2 65 1 3 2
Kansas - -21 20 17 107 70 15 11 3

South Atlantic States:
Delaware------ 2 2 6 41 2 27 0 0
Maryland2 -- 25 31 28 702 32 480 5 2
District of Columbia-- 20 4 2 12 3 84 0 2
Virginia-1------------ ------------- ------- ------
West Virginia - 26 11 96 166 36 66 1 2
North Caroina -28 31 52 395 243 486 1 6
South Carolina -12 13 564 4,191 49 164 0 4
Georgia '3 -.... ----------- 14 6 121 1, 596 7 88 3 2
Florida 3 11 7 2 133 9 190 0 1

East South Central Statgs:Kentucky - 48 12 226 31 103 150 3 10
Tennessee - 35 3 169 416 64 96 5 2
Alabama -23 41 92 350 2 497 0 7
Mississippi -11 ----- 2 a

I New York City only.2 Week ended Friday.
3 Typhus fever, week endel Feb. 23, 1932, 21 cases; 5 cases in Georgia, 1 case in Flrida, I case in Ala-

bama, and 14 cases in Texas.
(568S)
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Cases of certain communicable diseases reported by telegraph by State health officers
for weeks ended February 20, 1932, and February 21, 1931-Continued

Diphtheria Influenza Measles Men

Division and State Week Week Week Week Week Week Week Week
ended ended ended ended ended ended ended ended
Feb. Feb. Feb. Feb. Feb. Feb. Feb. Feb.
20, 21, 20, 21, 20, 21, 2 21,
1932 1931 1932 1931 1932 1931 1932 1931

West South Central States:
Arkansas - -9 8 65 208 3 15 0 1
Louisiaa----- 32 71 10 159 6 1 3
Oklahoma 4__________----------- 15 22 945 28 12 34 0 0
Texas -------- 42 32 148 70 44 161 2 0

Mountain States:
Montana ---- 1 1,708 102 5 2 1
Idaho --------------------------- 1 3 1 1 1
Wyming - -----6 1 3 0 1
Colorado - - - 10 7 --- 61 133 1 2
New Mexico - -21 5 27 3 106 48 0 2
Arizona ----------- 6 5 68 10 -- 222 0 4
Utah -- 2 ----10 2 0 2

Pacific States:
Washington --1 5 ---480 50 1 0
Oregon - -8 15 257 26 104 .8 0 0
California - -45 53 303 513 315 996 8 6

Poiomyelitis Scarlet fever T Smallpox Typhoid fever

Week Week Week Week Week Week Week WeekDivision and State ended ended ended ended ended ended ended ended
Feb. 20, Feb. 21, Feb. 20, Feb. 21, Feb. 20, Feb. 21, Feb. 20, Feb. 21,
1932 1931 1932 1931 1932 1931 1932 1931

New England States:
Maine- 0------ 38 40 0 0 2 1
New Eampshire-0 0 28 3 0 0 0 0
Vermont-0 0 7 1 3 1 0 0
Massachusetts -1 0 543 399 0 0 4 4
Rhode Island-0 0 49 24 0 0 0 4
Connecticut-0 0 112 55 2 0 1 1

Middle Atlantic States:
New York -5 3 1,421 836 2 13 10 7
New Jersey-0 0 279 299 0 0 2 2
Pennsylvania -1 1 613 646 0 0 13 25

East North Central States:
Ohio -2 1 281 293 34 54 3 6
Indiana -0 0----- - O O 101 346 17 108 1 I
Illinois -3 0 419 465 1 52 4 2
Michigan -2 0 489 463 3 26 13 5
Wisconsin-0 0 92 143 0 7 3 2

West North Central States:
Minnesota- 0----- 120 97 1 6 0 2
Iowa- 0---------------------- 44 167 24 62 1 1
Missouri-0 0 83 328 12 45 1 2
North Dakota-0 0 45 41 3 2 1 1
South Dakota-0 0 3 15 9 36 1 1
Nebraska -0 1 21 51 8 44 0 1
Kansas-0 0 50 80 5 116 0 3

South Atlantic States:
Delaware ------- 0 0 12 30 0 0 1 0
MarylandI-0 0 113 97 0 0 4 1
District of Columbia-0 0 27 14 0 0 0 1
Virgnia- 1-
West Virginia -0 0 51 27 0 18 3 2
North Carolina -2 0 29 65 5 2 3 2
South Carolina -0 1 6 22 0 5 3 0
Georgia - -0 -------------- 0O 14 72 0 0 4 0
Florida 3 - -------- 1 0 14 10 0 0 13 3

East South Central States:
Kentucky -2 0 !5 104 7 8 13 0
Tennessee -1 0 50 45 8 6 11 2
Alabama'-1 3 16 35 5 12 5 15
Mississippi-0 0 14 24 37 9 7 4

'Week ended Friday.
'Typhus fever, weekended Feb. 20,1932,21 cases; 5 cases in Georgia, 1 casc in Florida, 1 case in Alabama,

and 14 cases in Texas.
4 Figures for 1932 are exclusive of Oklahoma City and Tulsa, and for 1931 are exclusive of Tulsa only.
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Ces of certain communicabe diases reported by Lelrapl by Stais heaUh offices
for weeks ended February 50, 1935, avid February Dl, 1931-Continued

Pollomyeltis Scarlet fever Smallpox Typhoid fever

Division and State Week Week Week Week Week Week Week Week
ed eded nded ended ended ended ended ended
Feb. 206 Feb. 21, Feb. 20, Feb. 21, Feb. 20, Feb. 21, Feb. 20, Feb. 21,
192 1931 19 11931 13 1 932 1931

Wst South Central States:
Akas .-O-- 0 1 10 24 37 18 0 6
ouisiana - - 1 2 19 26 3 21, 28 8

Oklahoma -- 0 1 10 26 1 79 1 2
To -- -- --0 0 44 18 26 28 4 4

Mountain States:
Montana . .- 0 0 54 62 2 6 1 1
Idaho - -0 0 2 11 4 0 I 4
Wyming-- 1 0 3 22 0 4 0 0
Colorado ---------- 1 0 40 43 2 a 1 2
New Mexico --0 0 8 9 1 7 1 2
Arizona- 0------------------- O 11 4 0 2 0 1
Utah 2 - -------------------- 0 0 5 21 0 0 0 0

Pacific states:
Washington --0 0 87 57 15 22 S 4
Oregon - - 0 2 25 20 16 20 1 0
CaHlionia--------- ------------ 3 6 132 1 17 68 6 10

Week ended Friday.
' Typhus fever, week ended Feb. 20, 1932, 21 cases, 5 eases in Georgia, 1 case in Florida, I ca in

AlabaLma, and 14 cases in Texas.4Figurs for 12 re exclusive at Oklahoma City and Tulsa, and for 1931 are exclusive of Tulsa o1ny.

SUMMARY OF MONTHLY REPORTS FROM STATES
The fowlloig summary of ease reported monthy by States is published weekly and covers only those

States from which reports are received during the eurrent week:
Menin-
goOc Diph- Imm.u Ma. Men- Pellag Polo- S&k al-Ty-State thera |n | a Bias - mye- fever pox plold

litis fever
gitis

January, 19*
Florida -- 67 13 23 36 7 1 19 2 24
Idaho --- - 4 13 36 , 11 0 66 35 2
Indiana -61 361 172 -- 55 6 575 84 20
Maine -4 25 710-- 2,805 5 172 0 8
Maryland -5 176 137 -- 69 I 4 0 24
Massachuetts 4 259 104-- 1,603 6 2,027 40 19
Minnesota -4 84 8 -- I 3 443 22 7
New Jersey-10 147 -- 381 3 8931 0 15
Ohio -6 454 14 2 1,333 4 1,9761 150 38
Porto Rico -- 4 115 5,105 97 1 2 -------- 5

January, 1932
Chicken pox:

Florida ----------------------

Cases

16

Idabo -------------------------------- 60

Indiana ------- 39
Maine 261
Maryland . ----------- 478
Masachusetts -1,269
Minnesota------------------------------- 444
New Jersey -1,256

Ohio 1,708
Porto Rico 16

Conjunctivitis:
Maine 3

Diarrhea:

Maryland 14
Diarrhea and enteritis:

Ohio (under two years) 22
Dysentery:

Florida- 1
Maryland- 2

Dysentery-Continued. Cases
Massachusetts- 3
Minnesota (amebie)- 2
New Jersey --------------1
Porto Rico - 31

Filariasis:
Porto Rico-34

Food poisoning:
Ohio -.--1

German measles:
Maine - 91
Maryland -14
Massachusetts -58
New Jersey- 53
Ohio- . _. 15

Impetigo coatagiosa:
MNlaryland-. .- _ 32

Lead poisoning:
.Massachusetts- _ ___ _..-3
New JerTey - .1
Ohio -14
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Lethargic encephalitis: Cases
Maryland 3
Massachusetts 2
New Je y--------------- ----------- 5
Ohio-- 3

Mumps:
Florida 26
Idaho --42
Indiana -341
Maine ,-- 60
Maryland -315
Massachusetts 1,314
New Jersey -341
Ohio -1,114
Porto Rico -26

Ophthalmia neonatorum:
Maryland 2
Massachusetts -128
Ohio --74

Porto Rico- 7
Paratyphoid fever:

Maine- 1

Ohio-- 2
Porto Rico

Puerperal septicemia:
Ohio-- 7
Porto-Rico 6

Rabies in animals:
Maryland 2

Rabies in man:
New Jersey

Scabies:
Maryland 5

Septic sore throat:
Maryland 7
Massachusetts -27
Ohio --135

Tetanus:
Maryland 3
Massachusetts
New Jersey
Porto Rico ------ 9

March 4. 1932

Tetanus, infantile: Cases
Porto Rico .---- 11

Trachoma:
Massachusetts _- 5
New Jesey 5
Ohio ------------------------- 5
Porto Rico- 8

Trench mouth:
Indiana

Trichinosis:
Maryland
Ohio --11

Tularmemia:
Indiana ------------------------------ 9
Maryland- 6
Ohio --18

Typhus fever:
Maryland- 2

Undulant fever:
Indiana --------------------- 1

Maryland 7
Minnesota ---------- 2
New Jersey 4
Ohio-- 7

Vincent's angina:
Maine-- 3
Maryland- 23

Whooping cough:
Florida ---------------- 27
Idaho --14
Indiana -335
Maine --130
Maryland -789
Massachusetts-------910

Minnesota

New Jersey 1,214

Ohio -------- 2,259
Porto Rico ,----------195

Yaws:
Porto Rico--------2

RECIPROCAL NOTIFICATIONS

Notifications regarding communicable diseases sent during the month of January,
1932, by departments of health of States named to other State health departments

Disease California Illinois Massa- Minne- New
chusetts sota York

Diphtheria - - - 1 1
Measles -----

Poliomyelitis - - - -1 1
Scarlet fever - - -
Trachoma ----- I
Tuberculosis -3 1 12
Undulant fever---- 1

INFLUENZA-JANUARY 17 TO FEBRUARY 20, 1932

In the table following are presented the case rates per 100,000
population, annual basis, by geographic groups, of the weekly reports
of influenza cases for the five weeks ended February 20, 1932, com-
pared with similar rates for the week ended February 21, 1931. The
rates are calculated, in groups, on the reported cases and estimated
populations of the following groups of States: New England-Maine,
Massachusetts, and Connecticut; Middle Atlantic-New Jersey and
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New York City; East North Central-Ohio, Indiana, Illinois, Michi-
gan, and Wisconsin; West North Central-Minnesota, Missouri,
South Dakota, Nebraska, and Kansas; South Atlantic-Delaware,
Maryland, District of Columbia, West Virginia, North Carolina,
South Carolina, Georgia, and Florida; East South Central-Kentucky,
Tennessee, and Alabama; West South Central-Arkansas, L,ouisiana,
Oklahoma (exclusive ofOklahoma City and Tulsa), and Texas; Moun-
tain-Montana, Idaho, Wyoming, New Mex,ico, and Arizona; Paci-
fic-Oregon and Califoria. Complete figures are not available for
the States which are omitted from the table.

Influenza case rates per 100,000 population

Week ended-

Jan. Jan. Feb. Feb. Feb. Feb.
23, 30, 6, 13, 20, 21,
1932 1932 1932 1932 1932 1931

35 States -104 13 263 306 345 604
New England States - 168 386 71 41 61 264
Middle Atlantic States -18 25 53 54 98 141
East North Central state -21 40 39 95 136 176
West North Central States. ----------- 6 36 83 1154 274 166
South Atlantic States -251 272 286 327 335 Z 795
East South Central States -90 98 287 469 319 524
West South Cent. States -68 97 239 431 506 302
MountainStates.7 -.------------- 57 759 5,271 3,551 4,09 48
Pecific States------------------------------------- 230 261 342 523 422412

I Estimated.

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
33,377,000. The estimated population of the 89 cities reporting deaths is more
than 31,818,000. The estimated expectancy is based on. the experience of the
last nine years, excluding epidemics.

Weeks ended February 13, 1932, and February 14, 1931

I1932 1 1931 lEstimated
_____ ____ _____ ____ ____ _____ ____ ____ _____ _ _ 19__2 1I 1

expectancy

Cases reported
Diphtheria:

46 States - 1,360 11 1,111
96 cities - 506 411 804

Measles:
45 States - 9,515 11,386 ,
96cities -2,761 3,337

Meningoeoccus meningitis:
468tates - 69 142
*6 cities - 34 75-

Poliomyelitis;
46 States --.-- 32 30

Scarlet fever:
46 Staes -_- -4774 5843

96 ct- -2,4902,230 1,557
Smallpox:

46States -32 937 .
96 cities - 26 116 52

Typhoid Sfver:
46 States - 210 122.

96 cities -40 19 27
Deaths reported

Influenza and pneumonia:.
so cities-923 --------------------------------------------- 1,685 .

Smallpox:
89 citie-- ..
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City reports for week ended February 13, 193k

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 case of the disease
under consideration that may be expected to occur during a certain week in the absence of epidemics. It
b basd 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 preoeding 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 b the mean number of cases reported for the week during non-
epidemic years.

If the reports have not been received for the ful nine 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.

Division, State, and Chicken
dy POX, casesciy reported

NEW ENGLAND

Maine:
Portland 3

New Hampshire:
Concord 0
Nashua- 0

Vermont:
Barre ------
Burlington 0

Massachusetts:
Boston -62
Fall River 4
Springfield 13
Worcester 2

Rhode Island:
Pawtucket 0
Providence 22

Connecticut:
Bridgeport 4
Hartford 4
New Haven 16

MIDDLZ ATLANTIC
New York:

Buffalo -- 42
New York 234
Rochester 3
Syracuse -- 15

New Jersey:
Camden 9
Newark-- 55
Trenton 7

Pennsylvania-
Philadelphia 140
Pittsburgh 58
Reading -- 21

EAST NORTH CENTRAL
Ohio:

Cincinnati 4
Cleveland 109
Columbus 8
Toledo-- 26

Indiana:
Fort Wayne 3
Indianapolis 35
South Bend 5
Terre Haute 11

Illinois:
Chicago -- 89
Springfeld 3

Michigan:
Detroit -- 99
Flint -- 12
Grand Rapids-- 9

Wisconsin:
Kenosha- 8
Madison 4
Milwaukee 61
Racine - - 20
Superior 0

Diphtheria Influenza

Measles, Mumps, Pneamo-
estimated Cases Cases Deaths Croted reprted deaths
expect- reported reported reported repor por reported
ancy

0

0
0

0
1

29
4
4
4

1
8

5
5
1

11
186
5
2

6
13
3

64
18
2

7
33
2
4

3
7
1
1

93
1

44
2
0

1
0
14
00

1

1
0

12
2
0
6

0
4

0
1
0

7
124
4
9

4
7-
0

14
9
0

2
1

2

2

81
1

1

5
6

0

0
0

2
1
0
0

0
0

2
0
2

1
17
0
0

1
2
1

5
2
0

4 1 1
15 21 2
9 5 5
1 4 1

5 1
2 0
0 2

57 50 12
1 0

26 9 1
1 1 0
0 1

0 i

226
0
0

16

20
10
7
3

0
569

0
2
1

20
44
196
95

2
4
2

5
203
0

0
247
0
13

1
3
0
0

126
0

24
25
66

0
1

105
13

1

1
0
0

1
19
1
7

38

0
6

0
18
10

3
117
18
16
0
42
6
44
48
3

4

1
0

28
0
0
2
0
5

3
3
3

12
165
5
3

3
6
3

42
36
5

0 13
101 19
0 10
0 8

0 1
86 10
0 0
0 4

11 74
8 2

29 31
41 7
11 1

0 0
1 1

32 9
78 0
44 0
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City reports for week ended February 13, 1932-Continued

Diphtheria Influenza

Chicken MeaSles, MUMPS, Pneumo
DivisionState, and po, cases Caes, cesh Cums deathsreported timated Cases Car Deaths eported reported reptedepect- reported r eported reported

any

WEST NORTH CENTRAL

Minnesota:
Duluth -7 0 0 O 0 0 0 4
Minneaplis 18 14 4 5 4 26 20
St..Paul- 15 4 0 2 0 2 7

Iowa:
Davenport 1 0 0--- . 3
DesMoines 0 1 1 --- 0 0
Sioux City-- 3 0 4 --- 0 0 O
Waterloo . 8 0 0--- 2 0

Misouri:
Knsas City 21 5 1 0 5 1 11
St. Joseph 12 1 6-0 0 1 2
St.Los 33 38 23 2 2 1 2 10

North Dakota:
Fargo -1 0 0 0 38 1 0
Grand Forks 0 1 0---O 0 0

South Dakota:
Aberdeen 4 0 0--- 46 0

Nebraska:
Omaha -8 6 6-0 0 3 23

Kans:
Topeka -22 1 2a0 0 2 1
Wichita- 36 2 1 0 46 0 6

SOUTH ATLANTIC

Delaware:
Wilmington 2 2 00 0 3 2

Maryland:
Baltimore- 174 22 8 5 2 2 113 26
Cumberland 1 0 00 0 0 1
Frederick 0 0 2 0 0 0 0

District of Columbia,
Washington . 33 17 6 3 2 5 0 26

Virginia:
Lynchburg . 3 1 2-0 0 0 2
Norfolk -2 1 1 0 0 0 1
Richmond . 6 4 4 3 0 0 5
Roanoke 2 1 2 0 0 0 0

West Virginia:
Charleston . 13 0 0 0 82 0 1
Huntington 1 0 0 2 0 0
Wheeling _ 2 1 00 0 0 5

North Carolina:
Raleigh-0 0 0 34 0 0
Wilmington 0 0 00 0 0 0
Winston-Salem 8 1 0 0 1 4 6

South Carolina:
Charleston . 0 0 0 44 0 0 0 0
Columbia 4 1 00 0 0 1

Georgia:
Atlanta-- - 1 3 5 12 2 1 0 12
Brunswick 0 0 0 0 0 0 0
Savannah 2 1 1 12 0 0 0 2

Florida:
Miami -0 2 3 0 1 0 0
Tampa - 2 1 00 0 0 0

EAST SOUTH CENTRAL

KRentucky:
Covington 0 1 00 0 0 3
Lexington 0 3 2 0 0 5 2

Tennessee:
Memphis 5 3 5 2 3 0 10
Nashville 1 1 4-0 0 0 6

Alabama:
Birmingham 1 3 1 2 5 0 2 9
Mobil --- 0 1 4 0 0 1 1
Montgomery- 3 1 1-0 3--...

Il
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City reports for week ended February 13, 1932-Continued

Diphtheria Influenza

Division, State, and Cbicken Measles, Mumps, Pneumo.
city reported estimated Cases Cass Deaths reported reportedespect- reported reported reported reported

_ _ _ _ _ _ _ _ ancy _ _ __ __ _ __

WEST SOUTH CEN-
TRAL

Arkansas:
Fort Smith-
Little Rock-

Louis :
New Orleans-
Shreveport-

Oklahoma: Musko-
gee

Texas:
Dallas----
Fort Worth-
Galveston-
Houston-
San Antonio-

MOUNTAIN

Mon :
Billings-
Great Falls-
Hclena
Missoula-

Idaho: Boise-
Colorado:

Denver-
Pueblo

New Mexico: Albu-
querque .

Arizona: Phoenix
Utah: Salt Lake City
Nevada: Reno-

PACIFIC

Washington:
Seattle-
Spokane
Tacoma

Oregon:
Portland
Salem .

California:
Los Angeles
Sacramento-
San Francisco_

2
0

1
5

0

4

16
0

2

0

6

0

0

0

9
21

5
0

16
0

31

27
0

19
0

161
33

1

0

15

0

i6
5
1

7
4

0

1

0

8
1

0

2

0

4
1
1

6

0

34

1

13

0

1

19
1

2

5
2
0

22
3

2

7

1-
1-

g1 -.

0 1----------

2!
0
I

O

1 11
O 28

27 177
3-

0

1

3
0

4

0

0

0
5

0

0

0

0

0

04

0

3

0

0

0

0

ro

0

43
0

0

4
0

0

1
14
0

O
8
0

1
1

0

0

375
10
10

6
0

2
0

,--

0

29
0

3

4

0

0

0

0

0

0

0

0

0

1

16

0

0

-0

0

05

3

05

7

3

O----

0
4

12
2

8
4
2
6
2

0

0

0

0

3

13
1

2
3
2
1

5

30
15

_---

1

1--
1
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City reports for week ended February 13, 198S-Continued

Scarlet fever Smallpox Typhoid fever
Tuber- _ Whoop-

Division, State, Cases, CCaes, ug Deaths,
and city esti- Cas esti- Case Deaths deaths esti- Cases Deaths cases

mated re- mated re- re- re mated re- re- re-
epect- ported ect- ported ported ported pect- ported ported ported
ancy ancy ancy

NEW ZNGLAND

Maine:
Portland-

New Hampshire:
Concord--
Nashua.

Vermont:
Barre .
Burlington-

Massachusetts:
Boston .
Fall River-
Springfield---
Worcester-

Rhode Island:
Pawtucket
Providence-_

Connecticut:
Bridgeport ---
Hartford.
New Haven...

MIDDLE ATLANTIC

New York:
Buffalo-
New York-
Rochester.
Syracuse.

New Jersey:
Camden.
Newark .
Trenton.

Pennsylvania:
Philadelphia
Pittsburgh....
Reading.
EAST NORTH
CENTRAL

Ohio:
CincinnaSiL_.
Cleveland.
Columbus.
Toledo .

Indiana:
Fort Wayne...
Indianapolis.-.
South Bend -

Terre Haute...
lllinois:

Chicago.
Springfield....

Michlgan:
Detroit.
Flint .
Grand Rapids.

Wisconsin:
Kenosha-.
Madison--.
Mllwaukee.
Racine .
Superior.

4

0

1

.1

95
.4
10
11

3
15

11
7
7

29
280
10
12

6

35

8

105
33
5

25
52
12
14

5

15
5

1

143
3

121
16
14

1

4

36
5

3

10

5

0

164
2
12
30

0

24

5
6
15

93
700
76
27

34
26
S

189
74
11

46
68
16
5

4
3
0

0

230
4

203

10
* 8

2
4
51
2
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
0
0
2
0
6
0
1

2
0

1

0
0

0O
0

I 0
0
0

0
0
0
0
0

1
0
0

1
0
0
0

0
0
0

0
0
0

0
0
0
0

0

00
0
0
0
0
0
0
0
0
0
0

O

0

0
0

0
0
0

0
00

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

0
0
0
0
0

I I0
0

11
3
2
2

0
4

0
0
0

9
64
1
0

0
7
7

30
12
0

8
10
2
6

0
1
1
1

46
0

27
1
1

0
2
6
0
0

0

0
0

0
0

1
0
0
0

0
0

0

0

0
6
0
0

0

0

0
0

1
0
00
0
0

00
0

0

3
0
0

0

0
0

0
0
0
0
0
0
0
0

0

00
0
0

0

1
0
0

24
4
10
7

0
4

2
25
18

26
153
2

45

6
47
2

303
45
16

8
180
26
51

2
42
2
1

192
6

153
4
2

2
8

159
0
0

32

10
0

11

222
32
41
45

13
76

29
32
45

134
1,370

64
39

31
9
42

444
182
30

155
192
84
78

29

18
25

815
21

280
28
32

8
24

116
13
4

I
I A A

2
1
0

1

0
0

0
1
0
0

2
0

1
0
0

0
0

0
0

v

0
1
0

0

0

0

0

0

0

0

0

0

o

0

0
0

0

v

0
3
0

0
0
0
0

0
1
0
0

1
0

1
0
0

0
3
0
0
0
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City reports for week ended February 13, 19Sf0-Continued

Scarlet fever Smallpox Typhoid fever
- _____ Tuber- - Whoo

ng Deaths,Diviion, Rate. Came, Cons, Sir8. Cases, CtiDg D"th
and city esti- Cas esti- Caws Deaths deathd esti- Cas Deaths causesmated r mated re- re- r mated re- re- re-

- ported t ed ported ported - rted ported ported
ancy any ancy

WEST NORTH
CENTRAL

Minnesota:
Duluth1- 1 0 a 0 a 0 0 0 3 24
Minneapolis_ 431 50 0 0 0 0 0 4 0 9 113
St. Paul 28 I 16 0 0 0 3 1 0 0 10 86

Iowa:
Davenport .. 1 a 2 0---0 0O O
D Moinm-- 7 10 2 1 --- 0 0 47
Sioux City. 2 5 0 --- 0 2
Waterloo 2 0 0 0 --- 0 0 1

Missouri:
KansasCity... 21 11 0 0 0 9 1 0 133 108
St, Joseph 3 4 0 a 0 2 0 0 0 0 34
St. Louis - 48 22 2 1 O 4 0 1 0 96 192

North Dakota:
Fargo-3 2 0 0 0 0 0 0 0 2 5
Orand Forks_ 1 1 1 0-0 0- .

South Dakota:
Aberdeen- 0 1 0 0 - - 0 - 6-

Nebraaa:
Omaha-7 8 2 0 0 2 0 0 0 2 85

Kansas:
Topeka- 2 1 a 0 0 0 0 0 0 24 15
Wichita - 5 4 0 0 0 3 0 0 0 5 86

SOUTH ATLANTIC

Delaware:
Wilmington 6 9 0 0 0 0 0 0 0 7 24

Murvland:
altimorer 38 58 0 0 0 10 1 0 0 128 205

Cumberland.-- 1 0 a 0 0 0 0 0 0 2 6
Frederick 2 2 0 0 0 0 0 1 0 1 5

District of Col.:
Washington- 26 23 0 0 0 11 O I 0 12 173

Virginia:
Lynchburg____ 1 4 0 0 0 0 0 0 0 9 13
Norfolk-2 5 0 0 0 2 0 3 0 1----
Richmond. 4 10 0 0 0 6 0 0 0 0 61
Roanoke 2 3 0 0 0 1 0 0 0 3 14

West Virginia:
Cbarleston - 1 2 0 0 0 1 0 0 0 7 11
Huntington 1 0 0 0 1 0 0 0
Wheeling 2 1 0 0 0 0 0 0 0 11 22

North Carolina:
Raleigh- 1 0 0 0 0 1 0 0 0 3 7
Wilmington - 0 0 0 0 0 0 0 0 0 18 6
W i n S t O n -
Salem- 2 1 1 0 0 2 0 0 0 38 18

South Carolina:
Charleston.. - 1 1 0 0 0 1 0 0 0 0 18
Columbia 0 1 0 O 0 1 0 0 0 0 9

Georgia:
Atlanta-8 6 1 0 0 4 0 4 1 0 69
Brunswick - O-0 0 0 0 0 0 0 0 0 0 1
Savannah 0 0 0 0 0 1 0 1 0 2 35

Florida:
Miami-1 0 0 0 0 2 0 0 0 0 29
Tampa-2 1 0 0 0 0 1 1 0 0 22

EAST SOUTHI
CENTRALI

Kentucky:
Covington 3 O 0 0 0 0 0 0 0 27
Lexington- 2 0 0 20 0 8 12

Tennessee:
Memphis- I 14 2 1 0 4 1 1 1 17 105
Nashville 2 1 O O O 3 O O O 5 32

Alabama:
1 1Birmingham 3 3 1 O O 4 ° 6 O 3 60

Mobile- ,1 3 O o 1 O 3
Montgomery- o0l 1 0O, 0 1
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City reports for week ended February 18, 1988-Continued

Scarlet fever Smallpox Typhoid fever
Tubr Whoop

Division, State, CaCases, c u1Cases, oio- ing Deaths,Division,State. Caes, CasI'Sis, Caes
cough, aland city esti- Cases esti- Cases Deaths deaths esti- Cases Daths cases caus

mated re- mated re- re- re- matd re- re- re-
-ported ecporte ported ported ported ported ported

ancy ancy ancy

WEST SOUTH CEN-
TRAL

Akansas:
Fort Smith
Little Rock----

Louisiana:
New Orleans_
Shreveport-

Oklahoma:
Muskogee-

Teas
Dallas-
Fort Worth- -

Galveston-
Houston.
San Antonio --

MOMNTAN

Montana:
Billings-
Great Falls ---

Helena-
Missoula-

Idaho:
Boise----

Colorado:
Denver-
Pueblo-

New Mexico:
Albuquerque-

Arizona:
Phoenix-

Utah:
Salt Lake City

Nevada:
Reno-

PACIC

Washington:
Seattle

.8polkane----
Tacmni ---

Oregon:
Portland- _
Salem

California:
Los Angeles-
Sacramento_--
San Francisco -

1
2

8
1

6

6

1, 2

0
4

1

16
1

12

0

0

4

1

12
8
2

6
1

46
3
25.

0
0

2
0

2

9
9
1
3
0

0
2
0
2

1

12
0

1

0

3

0

1
2

0

39
4

0
0

0
1

2
1
0
6
0

0
1
0
1

1

0
0

0

0

0

0

3
6
3

12

4
1
1 .

3
0
0
2

0

0
0
0
1
0

0
0
0
0

2

0
0

0

0

0

0

4
0
0

5
0

4
0

0
0

00

0
0
0
0
0

0
0
0
0

0

0

0
0

0
0

0

0
0

0
2

12
4

a
3
6

0
0
0
0

1

9
1
6

6

1

0

3

28
5

0
0

2
0

1
1
0

0
0

0
0
0
0
0

0

0
0
0

0
0

0

3
0
1

0
0

1
0

0

0
0
0
0
0

0
0
0

0

0

00

0

0

0
0

2
2

0
1
0
0
0

0
0
0
0

0

0
0

0

n

0

8

3

4
0
0
0
0

0
0
0
0

0

6
1

0

0

1

0

01--- i
0 80
O 0 0

0 0 4
0 0

5 0 16
O O 1

140
34

61
28
11
70
54

8
10
7
6

10
88
12
12

_____ __

31

8

72

298
50
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City reports for week ended February 18, 1982-Continued

Meningo- Lethargic en- Poliomyelitis (infan-ems cephailtis Plar iepwssmeningitistieprls)
Divisin, State,aid city Cases

I esti-
Cases Deaths Cases Deaths Cases mated Cases Deaths

1-ss 1expect-

NEW ENGLAND

Connecticut:
Bridgeport

MIDDLE ATLANTIC
New York:

NewYorkI-
Rochester .-.

Pennsylvania:
Pittsburgh-

EAST NORTH CELNTRAL
Ohio:

cna --t-------------Cleveland ------------
Indiana:

Indianapolis .------------
llinois:

Chicago
Michigan:

Flint ,-----------------
Wisconsin:

Kenosha - ---
Racine ---------

WEST NORTH CENTRAL

Iowa:
Waterloo - --

Nebraska:
Omaha .

SOUTH ATLANTIC

District of Columbia:
Washington .-

South Carolina:
Charlston -
Columbia - --

Georgia:
Atlanta ---------------
Savannah-

EA1 SOUT CENTRAL

Tennessee:
Memphis-

Alabama:
Birmingham-
Mobile-
WEST SOUTHf CENTRAL

Louisiana:
New Orleans-

Texas:
Fort Worth-

MOUNTAIN
Colorado:

Denver-
Utah:

Salt Lake City-

PACIFIC

Washington:
Seattle-

Califonia:
LosAngeles-

0

7
0

2

I

1

3

8

0

1
0

0

2
0

3

1
1

3

5

0

1
0

2 0

1

0
2

1
0

1

0

0

0

0

2

0

2

0

0
0

1
0

I

1
1

0

0

1

2

2

2

2
0

0

0
0

0

0

0

0
0

0

1
0

0

0
0

0

0

1

0
1

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
0

0

0
0

0
0

0
0

0

0

2
0

2
2

O
O
O

0 1
0 0

0 0

0 0

0

C

0
0

0

0
0

2
1

1

0
0

1

1

0

0

0-

0 0

0

1
0

0

0
0

0

0

0

0
0

01

0

00
0
0

0

0
0

0

0

0

0

0

1

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

0

0

0

0

0

1

0

0

0
0

0
0

0

0
0

0

0

0

0

0

I Typhus fever: 7 cases; 1 case in New York, N. Y., 5 cases in Savanrnah, Ga., and 1 case in Ihouston,
Tex.

I

C
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The following table gives the rates per 100,000 population for 98 cities for the
5-week period ended February 13, 1932, compared with those for a like period
ended February 14, 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 32,400,000 estimated population.

Summary of weekly reports from cities, January 10 to February 13, 1932-Annual
rates per 100,000 population, compared with rates for the corresponding period
of 1931 1

DIPHTHERIA CASE RATES

Week ended-

Jan. Jan. Jan. Jan. Jan. Jan. Feb. Feb. Feb. Feb.
16, 17, 23, 24, 30, 31, 6. 7. 13, 14,
1932 1931 1932 1931 1932 1931 1932 1931 1932 1931

98cities- 288 74 97 379 84 '88 ' 79 '78 '79 67

New England -86 91 50 106 96 106 48 84 ' 65 75
Middle Atlantic -82 56 82 67 69 68 7 73 53 75 53
East North Central 68 95 97 93 68 110 79 96 74 85
West North Central- 106 82 102 84 99 109 81 99 89 55
South Atlantic-94 69 18 3 65 120 3 73 84 ' 75 59 59
East South Central-81 70 87 76 116 70 894 53 87 53
West South Central- 196 108 260 81 204 183 152 156 16 n8
Mountain -43 52 86 35 43 70 60 78 108 78
Pacific -97 47 99 88 63 45 72 69 '78 49

MEASLES CASE RATES

98CitleS - '278 2 I 461 !3405 '1 '418 4448 3- 473 433 521

New En13and 4-1,906 310 2,064 522 1,922 438 2,2 5032 2019 534
Middle Atlantic -116 158 154 251 149 306 7 228 353 253 393
East North Central- 2182 87 215 80 210 142 321 151 364 1183
West North Central- 78 1,829 150 11984 114 1,521 172 1,489 182 11311
South Atlantic -71 500 110 3 80 71 31,034 196 '1,296 245 1,820
East South Central-6 1,004 17 705 23 916 '0 1,034 17 904
West South Central- 73 7 162 10 115 17 198 3 320 17
Mountain -517 374 509 757 509 496 284 1,123 198 (87
Paciflc -544 55 828 73 938 110 1,138 112 996 163

SCARLET FEVER CASE RATES

g cities--j------------ 2'315 | 316Ff 300 3334 336 3337 4 349 | 320 J3391 348
New England---------------I 82 539 640 575 614 519 706 534 1 '634 083
Middle Atlantic- I 380 282 361 314 416 328 7 447 304 546 322
East North Central- ' 335 398 312 384 388 377 325 331 385 375
West North Central- 220 321 180 323 212 386 284 480 1 235 474
southAtlaSticC 239 1230 218

1
343 2149 313 11 3 302- 239 1320East South Central- 121 470 116 487 127 517 8143 423 127 382

West South C2ntral 399 129 82 1'342 92 1 12 '30681 9 1 105
Mountain - 259 331 259 357 207 322 250 261 172 400Pacific - 129 73 128 120 1' 89 143 116 145 '120 123

SMALLPOX CASE RATES

%cities ------ 4 161 6f 316 5j '17 42 3231 '41 18
New England 2 0 7 0 14 0| 2 0 '2 0
Middl -Atlantic- 0 0 0 0 0 0 l 0 2 0 0
East Ncrth Central 2 1 10 3 21 2 25 0 12 1 10
West North Central-- 17 98 13 77 11 84 9 151 11 84
South Atlantic-_ 0 0 0 ' 4 0 '0 2 '0 0 0
East South Central l-- 12 18 23 29 6 18 '0 29 6 12West South Central 16 27 0 134 16 51 13 81 20 132
Mountain -- 9 78 34 9 9 0 0 44 17 0Pacific-- -8| 29| 27 |20 13 18 4 24 ' 20 20

See footnotes at end of table.
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Summary of weekly reports from cities, Jaituary 10 to February 13, 1932-Annual
rates per 100,000 population, compared twith rates for the corresponding period
of 1931 '-Continued

TYPHOID FEVER CASE RATES

| Week ended-

Jan. Jan. Jn. Jan. 1 Jan. | Jan. Feb. Feb. !i Feb. Feb.
16, 17, 23, 24. 30, 31, 6. 7, 13, 14,
IM 1931 1932 1 1931 t12 1 1931 1932 1931

9cities------------ 71 6 54 5! 51 '4 6 3

New England ------ 21! 2- 2 5k 2 2 2
Middlet lni4 2 4 3 7 2 7f4 1 i3 2
ast North Central-2 2 . 3-- 3 2 1 1 4 2 2' 1
WestNorth Cental-2 4 4 10 6 13 2 2 J' 9 2
South Atlantic -18 10 29 S 14 is '3 4 9t1 16 0
East South Central-29 53 12 12" 17 '18 31 a38 29
West South CentraL- 10 14 23 27 31 4 ' 3 14

Mountain..---------- 9 9 17j
a

0 1Padflc -0 2 i1 6 10i 4 O *,13J 10

INFLUEXNZA DEATH RATES

91 cities ---------- 114 ,36 1 2 3 3 370 j 13 '61

New England - 19 10 7 12j, 5 34 lO 46 | 17 46
MiddleAtlantic 12 591 8. S91 9 1 2 8 68, 13 49
EastNorth Central-'5----9 10 lS8 11 361 12, M2 15 56
West North Central-3 181 6 29' 3 29 121 35 26 56
South Atlantic -12 421 241 ' %. 14 1 1271 16 129. 1s 1 l9
East South Central-44 64 44 I 64 50 76;6 *4L 64 44 64
WestSouth Central-2----9 79~ 131 83w 37 1001 301 73 44. US
Mountain-1-3 ,---M 35 26 4 1 2 52, 52, 42. 50 17
Pacific -2 10 14 22 1! 9 14 12 12 '7, 14

PNEUMONIA DEATH RATES

9lcities '~~~~~~~~~~~3229 01 259k '119' 'I=' 541 218NeiEnglatnd- 2126 219 1201 1784 1131 11
New EnglaDd ---------- 103 159 113 178 113 185 144 286, 118 91
MiddleAtlantic133 311 1261 332 I1111 369 103 293, I 254
East NorthCentral-------- 282 I7 9 1 9 l6 imr u1 182
West North Centl1-1- i 212 154 171 1131 16i9 160 136 r "I 124
SouthAtlantic 208 237i 18,! ' 281 114 1 3345 165 3 325; 174 *Q
East South Central- 132 229 107 294 125 229 '157 178- 182 16 i
West South Central- 148 228 1651 245 125 2D4 j 172 214 121 | 1.f
Mountaia - 181 270 147f 157 138, 20011 215 209ao 172 1 13Pacific---15 118- -23j -03s 11411511 100 015 72

'The given in this table are rates per 100,000 polation, annual basis, and not the number d
canesrepte. POPUlationsOused are estmated as of July 1, 1K,an 131. respectivdy.
' Fort Wayne, Ind., not included.
3 Columbia, S. C., not included.
4 Trenton, N. J., and Covington, Ky., not included.
6 Barre, Vt., and San Franc, Calif, not included.
6 Bae, Vt., not included.
Trenton, N. J., not included.

I Covington, Ky., not included.
'San FranCiscO, Calif., not included.
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AUSTRALIA

Poliomyelitis.-According to a report dated January 21, 1932,
there was a considerable increase in the number of cases of polio-
myelitis reported in the States of New South Wales, and Queensland,
Australia, during the last.two months of 1931. Measures were being
taken to limit the spread of the disease and to insure adequate
treatment of the cases which occur.
The following table shows the number of cases of poliomyelitis

which occurred in certain States of Australia and in Tasmania
during 1931 and from January 1 to 18, 1932.

New South Victoria Queens- South Tasrnaniawales land AustraiaTaana

1931
January. - - 3 21 9 2
February -i ----------------- 224 13 1
Mareb - 36- 4-
A ril ---- -----------------------------1 60 3 2
lv1ay - 4 76- 3 3
June -. 3 21 . 1 1
July . .--- 16
August -- ------ 2 8 1 2
September - - 2 1 .
October- 3 3- 1
November - -13 2 1
December - - 54 1 58 ---

January I to 18 -63 1 2 1

CANADA

Province8-Communicable diseases-Week ended February 6, 1932.-
The Department of Pensions and National Health of Canada reports
cases of certain communicable diseases for the week ended February 6,
1932, as follows:

Cerebro- p yhi
Province spinal Inlluenz& Poliomye- Smallpo Tfeherid

fever ui ee

Prince Edward Island '
Nova Scotia- 1 71
New Brunswick'I - .
Quebec . ---- 1 10
Ontario -1 27 1 I 10
Maitoba ---1 5 -
Saskatchewan ---- 1 7.

Alberta~~~~~~~~~~~~~~~~~~~~7---------------.-Alberta-
British Columbia._-.-5 1

Total -_------ 2 98 4 18 21

' o case of any disense included in the table was reported during the week.

(582)



583 March 4, 1932

Quebec Province-Communicable di8eases-Week ended February
6, 1932.-The Bureau of Health of the Province of Quebec, Canada,
reports cases of certain communicable diseases for the week ended
February 6, 1932, as follows:

Disease Cases Diseases Cases

Chicken pox- - . 9.5 Poliomyelitis -.1
Diphtheria - 26 Puerperal septicemi -1
--rysipelas- 8 Scarlet fever -80

German measles -. 1 Tuberculosis -59
Mesles ----------- 285 Typhoid fever -10
Ophthalmia neonatorum- I Whooping cough-51

ITALY

Communicable diseases-Four weeks ended July 26, 1931.-During
the four weeks ended July 26, 1931, certain communicable diseases
were reported in Italy as follows:

June 29-July 5 July 6-12 July 1&-19 July 20-26

Disease Com- Com- Com- Com-
Cases munes Cases munes Cases munes Cases munes

affected affected affected affected

Anthrax -33 28 35 31 51 41 42 34
Cerebrospinal meningitis -9 9 10 9 11 8 7 6
C(hicken pox -152 82 99 71 78 56 55 35
Diphtheria and croup -257 162 238 159 277 172 270 178
Dysentery -24 13 53 22 90 31 84 35
Lethargic encephalitis -1 1 2 2 1 .1 3 3
Measles -1,184 260 1,054 208 1,003 209 652 163
Poliomyelitis -8 8 25 13 17 14 25 20
Scarlet fever -323 116 244 97 253 104 321 111
Typhoid fever -58 298 595 307 816 401 886 415

MEXICO

Tampico-Communicable diseases-January, 1932.-During the
month of January, 1932, certain communicable diseases were reported
in Tampico, Mexico, as follows:

Disease Cases Deaths Disease Cases Deaths

Diphtheria -3 1 Tuberculosis - - 18
Enteritis, various -31 36 Typhoid fever- - 2
Influenza --------- 17 4 Typhus fever .1--
Malaa -461 20 Whooping cough -18
Measles -1

1014380-32 4
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