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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
GLUTATHIONE

By H. W. CuaLELEY, 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 Chalkley, 1930) it
was pomted out that the complicated process of cell division in all
probability is regulated by chemicals occurring normally in cells in
relatively low concentrations. Evidence was presented which clearly
showed that one of these chemicals, glutathione, favors the division
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 réle 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 oxidized 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 preteus (Schaeffer, 1916) originally secured from the Johns
Hopkins University by courtesy of Prof. S. O. 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 cadmium method of purifi-
cation described by Voegtlin, Johnson, and Rosenthal (1931). It
analyzed as follows: N 13.67 and 13.70; S10.76 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 addmon of small amounts (2 to
5. cubic 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
depression 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 genersl 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 Amoebe and any cell originating from it was similarly

1 The solution referred to as ““standard saline” is that used in culture and is made up as follows: 0.1 gram
NaCl, 0.04 gram KC1, 0.06 gram CaCls, distilled HsO 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 21° 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 THAT 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 CuCl; made up in standard saline buffered to pH 7.0. Then
they were placed under the microscope and the volume of each wis
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 CuCl,.
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
appears that the action of both salts must be ascribed to the common
factor, copper. The primary effect of exposure is an increase in the
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FIGURE 1.—Graph showing the per cent changes in volume of six .Amoebae, three immersed in a
m/1,000 solution of CuCls and three in a m/1,000 solution CuNa citrate. Solid symbols, curves
for Amoebae in CuCls; open symbols, curves for Amoedbae in CuNa citrate. (A) Amoebae

approximately 0.001 cubic millimeter in volume; (B) Amoebas approximately 0.00¢ cubic
millimeter in volume; (C) Amoebae approximately 0.008 cubic millimeter in volume

volume of the cell, 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



539 March 4, 1932

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 CuCl; solution
and 10 were used as controls. The control cells averaged 0.0014
and the experimental 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 experiment
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 meas-
urements were possible. All the cells which died in CuCl, 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
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FIGURE 2.—Graph showing per cent changes in volume of nucleus and cell and per cent mortality
for Amoebae with original cell volumes from 0.001 to 0.0015 cubie¢ millimeter immersed in
m/500,000 CuCls solution as compared with -Amoebse imnmersed in standard saline. Solid
symbols, Amoebae in saline; open symbols, Amoebae in CuCls solution. Dotted line, per cont
nueclear volume; solid line, per cent cell volume. (Note: No data obtainable on nuclear volume
in CuCls, 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 CuCl,
and then coagulation of the cell followed. Turning 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 maximum 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 shortly
after death in this solution.
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As it was evident that such a high concentration of CuCl; had been
employed as to prevent measurement of changes in nuclear volume
by reason of pathological change, we made our next test with a CuCl,
concentration of m/50,000,000. In this test 40 Amoebae were used,
20 in the CuCl; 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 CuCl,, 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.
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FIGURE 3.—Graph showing per cent changes in average volume of cell and nucleus in Amoebae
with original cell volume between 0.001 and 0.0015 cubic millimeter immersed in m/50,000,000 ,
CuCls solution and in standard saline (Graph A) and the per cent mortality in the same (Graph
B). Dotted lines (in A), nuclear volume; solid lines (in A), cell volume. Solid symbols,
Amoebae in standard saline; open symbols, Amoebae in CuCls solution

The average nuclear volume, however, remains 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 toxic. 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-cytoplasmic 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 glutathione 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 Amoebe
might be antagonistic, possibly not only in respect to division but
also in respect to the changes 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 CuCl, (m/500,000,000 to
further reduce the mortality), we also subjected other Amoebae to the
action of m/100,000 GSH.

Six experiments were made with CuCl, 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 Amoebae were sepamted into the several class intervals
for volume. They were found to be distributed in these intervals, as
follows: Cells from 0.0010 to 0.0015 cubic millimeter in volume, 30 in
CuCl,, 16 in GSH, 42 in the control; cells from 0.0015 to 0.0020, 14.5
in CuCl,, 20 in GSH, and 30 in the control; cells from 0.0020 to 0.0025,
15.5 in CuCl,, 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 each 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 foéd 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, owing mainly to the fact that no distinction could be made
between digested and ejected food. The results, therefore, must be
considered as tentative, and any conclusion as to digestive process is
based on the assumption that the disappearance is due to digestion at
least in the main, and not tocjection of the vacuolar contents, without
chemical change.
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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 individually
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 average per cent
change in volume in cell and nucleus for Amoebae immersed in m/100,~
000 GSH, in m/500,000,000 CuCl,, 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 CuCl;, 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 CuCl,, 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 mterval of
starvation.

From Figure 4 it will be seen that, in general, growth of nucleus is
most rapid (or in the case of the CuCl, 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 cell sizes in the GSH solution, less
rapid in the saline, and least in the CuCl, 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 volume. Although not so marked as the variations in nuclear
growth, the 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 throughout the range of cell
volumes used. No significant difference appears, however, in_this re-
spect as between cells in GSH and CuCl,.

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 differences 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. Hers, if comparison of the curves is made as to the
three class intervals for original cell volume in each of the three groups
(GSH, CuCl,, and controls) at the maximal growth point for each
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group—i. e., on the first day for CuCl; 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.

CuCl,, 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, CuCl, and GSH groups, except that it will
be seen that the large cells in CuCl; show a markedly higher mortality
as compared to any others. It is interesting to recall that the largest
cells exposed to high concentrations of CuCl, 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 CuCl, 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 CuCl, that
digestion—i. e., disappearance of food vacuoles—is quickest in the
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small cells and slowest in the
largest. Likewise, as has al-
ready been pointed out, resist-
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-
sidered to be dependent on
the energy released by normal
metabolic changes resulting
from assimilation of food.

Summing up these results we
find in the controls that, as a
result of withdrawal of external
food supply (survival condi-
tions), cell growth is inhibited
first, then nucleargrowth. This
effect is dependent on original
cell size, the cells of least volume
(youngest) being theleast affect-
ed. Treatmentof Amoebae with
GSH enhances thegrowth of the
nucleus apparently at the ex-
pense of the extra nuclear con-
tentof thecell. Treatmentwith
CuCl, depresses all growth and
apparently most markedly that
of the nucleus. Italsoincreases
the rate of mortality of large
cells, inhibits division, and
probably decreases the rate at
which food contained in food
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
cells, exerting its major effect
on those of medium size. All
these effects are also functions
of original cell size.

Control

CuCl ;- 500,000000

a3
A

FIGURE 7.—Graph showing curves for per cent mortality in Amoebae immersed in m/100,000 GSH, m/500,000,000 CuClz, and standard ;saline solutions. Curves desig-

2
nated A, B, and C were obtained with Amoebae of average cell volumes of 0.001 to 0.0015, 0.0015 to 6005, and 0.002 to 0.0025 cubic millimeter, respectively
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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 CuCl;, as shown in Figure 9. It will be seen at once that the
effect produced by the CuCl, 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 CuCl,-treated and the control organisms. The
most marked immediate influence upon the controls is that exerted on
the cell volume, while in the CuCl, 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 CuCl; cells division
occurs only on those days in which the mean nuclear volume increased,
but in the CuCl; cells also only on those days after it exceeded its
original volume—i. e., in the CuCl, 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 CuCl; on Amoeba. It therefore seemed of interest to ascer-
tain whether the action of CuCl; could be reversed by GSH.

In plabpning experiments to this end, certain modifications of the
previous procedure were introduced. It was impracticable to use very
low concentrations of CuCl, for long periods, as had hitherto been
done. The effects of starvation during these extended periods would
not be overcome by treatment with GSH ? 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 CuCl, for
& 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 CuCl; solution used. Two experiments were
performed, one to test the effect of subsequent treatment with GSH
on the toxic action of CuCl; and one to test its effect on division.

3 The experiments of Voegtlin and Chalkley indicate that GSH is of negligible value as food.
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Fi16URE 9.—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 CuCl: solution end standard
saline, respectively, and then all transferred to standard saline with feod. A,
volume changes; dotted :i..¢, nucleus; solid line, cell; solid symbols, CuCls; open
symbols, saline; shaded column, saline; open column, CuCls. B, division;
dotted line, saline; solid line CuCls
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In the experiment on the effect of GSH on the toxic action of
CuCl; three tests were made. In each test 40 Amoebae were used;
These were all exposed to CuCl; 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

(A1l Amoebae treated with m/25, 000 CuCl; for 2 hours, then transferred one-half to standard saline, one-half
GSH m/25,000 and left for 24 hours)

TEST 1
Number
Dead Living | Divided
Amoebno
Salne - e cm——————- 20 15 5 0
[ 1) SN 20 0 2 1
TEST 2
.......................................................... 20 18 2 [1]
GSH .. —— 20 1 19 1
TEST 3
S Y 20 17| 3 0
L 25 = 20 5 15 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 CuCl, 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 CuCl, 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
CuCly-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 CuCl;-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 Amoebae.
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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 Justlﬁable 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 survival
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 growth 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.* 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 progresswely
decreases with age (increasing volume).

The general effect of exposure of Amoebae to very high dilutions of
CuCl; (m/500,000,000) is a gradual decrease in both cell and nuclear
volume. However, it appears (fig. 5) that nuclear growth proceeds

3 The mortality in 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 an increase over the controls.

4 The increass 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, since the volume
changes in such cells that were found dead on the third day show, on an average, an increase in volume 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 cell volume is associated with any pathological change that occurred. A further argument against the
fnterpretation that this increase in cell volume in the small cells is due to pathological change is the fact that
glutathiono evoked from this class of cells the greatest per cent increase 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 glutathione increases
#t. 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 with 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 described the action of copper and glutathione on nuclear
growth, it is desirable to discuss these data in relation to cell division as

VZO| ‘ , ‘ . Division _Deaths

201 70
10 0
100 150
20 40
80 450
70 120
60L ’ 1/ 2 410

50 L 4 a
Days 1 2 %) 12 3 1 23

FIGURE 10.—Graph showing per cent change in average volume of cell and nucleus in Amoebae of
average original cell volume 0f0.0023 when immersed under survival conditions in standard saline,
when immersed one and one-half hours under simiflar conditions in m/50,000 CuCl; solution, and
transferred to (1) saline, (2) m/50,000 GSH solution; also the per cent division and per cent mor-
tality for these three groups. Solid symbols, 4moebae in saline throughout; open circles, copper-
treated Amoebae transferred to saline; open triangles, copper-treated Amoebae transferred to gluta-
thione. In the graph for volume changes the dotted lines are curves for nuclear and the solid lines
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, under 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 nuclear 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 likely 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 volumes 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 pre-
ceding division and the sum of the nuclear volumes of the daughter
cells at the first observation (less than 24 hours) after division. 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 was 0.0000196. The difference
in these values is not statistically significant. Now, as set forth
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Fi1GURE 11.—Graph showing the relation between (A) the percentsge of nuclear division on the first
day and the average original nuclear volume (unbroken lines); (B) the percentage of Amoebae
that attained a nuclear volume equal to or in excess of 25.7 arbitrary units=0.00002 cubje milli-
meter on the first day and the average original nuclear volume (broken lines). Open triangles,
Amoebae in m/100,000 GSH; solid symbols, Amoebae in saline; open circles, Amoebdae in m/500,000,~
000 CuCls. (Nore.—The number of Amocbae observed was as follows: Nuclear volume 10 to 14;
saline 21; GSH 6; CuCl; 12. Nuclear volume 14 to 18; saline 28; GSH 15.5; CuCh 16. Nuclear
volume 18 to 22; saline 25; GSH 16.5; CuCls 13.5. Nuclear volume 22 to 26; saline 36; GSH 12;
CuCls 18.5)
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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 occurred
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 puclear volume
exceeding 0.0002 cubic millimeter. 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 optimum nuclear volume
and be therefore less likely to divide. The test lay in (az) 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 resulting curves
are given in Figure 12 and in the curves shown in broken line in
Figure 11. It is plain that the prediction Lolds. .

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 lessér 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.
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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
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FIGURE 12.—Graph showing the distribution as to volume of nucleus at division in the cells that
divided in saline, m/100,000 GSH, and m/500,000,060 CuCl:. Open triangles, cells in glutathione;
solid circles, cells in saline; open circles, cells in CuCls. The full vertical line shows the optimum
nuclear volume for division and coincides with the mean volume at division for the nuclei of
the cells in saline. The short vertical line indicates the mean nuclear volume for the eells in
glutathione. Twenty-five eells divided in the glutathione and twenty-seven in the saline so-
lution; only two in the CuCl: solution. The points for the CuCls 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
molar copper concentrations, which are necessary for inhibition of
proteolysis. A similar quantitative difference between effective con-
centrations of glutathione and copper exists with respect to the
action of these two substances on nuclear growth and diviston in
Amoeba.
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As a more general conclusion it may be stated that the work
with glutathione and copper has demonstrated 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 Amoebae 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 volume, 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 hours and then
decreases in volume. The increase in nuclear and decrease in cell
volumes are inverse and direct functions, respectively, of the cell
volume at the time of immersion. The per cent nuclear division in
a given group of such Amoebae is a direct function of the original cell
or nuclear volume, over the range of volumes used (0.001 to 0.0025
cubic millimeter for the cell and 0.000008 to 0.00002 cubic millimeter
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 digestion of material in food vacuoles.

3. If a solution of m/500,000,000 copper in saline is used instead of
simple saline, the increase in volume of the nucleus is replaced by a
decrease in volume. 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 original
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 results from the
effect of the resgents upon the nuclear volume.
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SUMMARY OF CERTAIN NOTIFIABLE DISEASES IN THE
UNITED STATES, 1930

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.

11t 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 isexpected to issue it as a supplement to the PusLIC
HEALTH REPORTS, as similar tabulations bave been issued annually since 1912.
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SUMMARY

CHICKEN POX
48 States: 1

Cases reported, 1930 (population, 123,191,5619) __________________ 228, 354
Estimated expectancy, based on years 1923-1929_ . __ .. _____.__._ 192, 372
Cases per 1,000 inhabitants, 1930 - - _______ o . . __.. 1. 854
Cases per 1,000 inhabitants, estimated expectancy.._.___________ 1. 651
46 States: ! _
Cases reported, 1930 (population, 120,138,216) . . . ___________.___ 218, 786
Cases per 1,000 inhabitants, 1930_ _ - ________ . ________.. 1. 821
Deaths registered, 1930 .. ____.__._ e cmcccccmmcecac——a- 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 inhabitants, 1930 _ - ________________._._-_.... 0. 540
Cases per 1,000 inhabitants, estimated expectancy_._.__________._. 0. 857
47 States: !
Cases reported, 1930 (population, 122,153,383) ..o ... .. 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
GONORRHEA
41 States: !
Cases reported, 1930 (population, 115,811,882) ..o ... 158, 054
Cases per 1,000 inhabitants, 1930_ _ . .. . 1. 365
INFLUENZA
31 States: !
Cases reported, 1930 (population, 67,136,455) . . ..o ____ 101, 765
Cases per 1,000 inhabitants, 1930 _ _ o _____ 1. 516
47 States: ! .
Deaths registered, 1930 (population, 122,153,383) - . .- - - 22, 898
Deaths per 1,000 inhabitants, 1930 . - ... 0. 187
30 States: ! .
Cases reported, 1930 (population, 66,098,319) ... _-_.__._.__ 101, 745
Cases per 1,000 inhabitants, 1930 _ - - . o ___._ 1. 539
Deaths registered, 1930 __ . eaan 13, 475
Deaths per 1,000 inhabitants, 1930 __ .o . __ 0. 204
Cases reported for each death registered, 1930_ - ... .. ... 8
LETHARGIC ENCEPHALITIS
43 States.!
Deaths registered, 1930 (population 120,912,050) ... - - 1, 094
Deaths per 1,000 inhabitants, 1930 - . o 0. 009

1 The District of Columbia is also included.
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MALARIA
32 States:
Cases reported, 1930 (population 97,323,832) - -« . - cccccocaaaan 98, 482
Cases per 1,000 inhabitants, 1930_ - _ o cceaoo 1. 012
36 States:
Deaths registered, 1930 (population 115,455,724) _______._._._______ 3, 426
Deaths per 1,000 inhabitants, 1930_ ___ . _ oo . .. 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:?
Cases reported, 1930 (population 123,191,519) __________________ 419, 465
Estimated expectancy, based on years 1923-1929_______________ 381, 012
Cases per 1,000 inhabitants, 1930 - __ _________________________ 3. 405
Cases per 1,000 inhabitants, estimated expectancy_ ... _______ 3. 270
47 States:!
Cases reported, 1930 (population 122,153,383) . - - o ____._. 407, 153
Cases per 1,000 inhabitants, 1930 _ _ . _____ . ________._. 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, 1980 _ . ______ . _____.. 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 _ - ___ o oao- 3, 657
Deaths per 1,000 inhabitants, 1930_ ____ . ______ 0. 031
Cases reported for each death registered, 1930. . ______________ 2
MUMPS
43 States:?
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:?
Deaths registered, 1930 (population 112,304,683) .-~ _... 79
Deaths per 1,000 inhabitants, 1930____ ______ . _________..____.: 0. 001

1The District of Columbia is also includsd. 2 Not the sama groups of States for cases and deaths.
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41 States:
Cases reperted, 1930 (population 105,673,487 __________________ 115, 704
Cases per 1,000 inhabitants, 1930_ . ___________________________ 1. 095
Deaths registered, 1930 - . _ oL 72
Deaths per 1,000 inhabitants, 1930__ . ________________________ 0. 001
Cascs reported for cach death registered, 1930 . ________._____ 1, 607

PELLAGRA

17 States:?
Cases reported, 1930 (population 48,261,662) . __________________ 24, 747
Cases per 1,000 inhabitants, 1930_ _ ___________________________ 0. 513

41 States:!
Deaths registered, 1930 (population 120,004,062) ________________ 7,138
Deaths per 1,000 inhabitants, 1930_ __ . ______________________ 0. 059

PNEUMONIA (ALL FORMS)

46 States:!
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
Ceses per 1,000 inhabitants, 1930_ _ _________ . ___________ 0. 079
Cases per 1,000 inhabitants, estimated expectancy ... _.._____ 0. 034
47 States:!
Deaths registered, 1930 (population 122,153, 383) - - ___._____.... 1, 395
Deaths per 1,000 inhabitants, 1930 __ . .. ___ 0.011
44 States:!
Cases reported, 1930 (population 115,144,751) . _________._._.. 9,112
Cases per 1,000 inhabitants, 1930 _ - o 0. 079
Deaths registered, 1930 - _ . _ oo 1, 321
Deaths per 1,000 inhabitants, 1930__ . _______ ... _ . ... .. 0.011
Cases reported for each death registered, 1930_ _ . ___ ... __ 7
SCARLET FEVER
48 States:! :
Cases reported, 1930 (population 123,191,519) . .. 174, 221
Estimated expectancy, based on years 1923-1929_ . ._..._ 177, 828
Cases per 1,000 inhabitants, 1930 _ ______ oo ... 1. 414
Cases per 1,000 inhabitants, estimated expeetaney.....- ... 1. 526
47 States: !
Cases reported, 1930 (population 122,153,383) - .. _..__ 173, 102
Cases per 1,000 inhabitants, 1930 _ _ . .- 1. 417
Deaths registered, 1980_ _ - - o-n 2, 218
Deaths per 1,000 inhabitants, 1930. .« - oo oo oo 0. 018
Cases reported for each death registered, 1930 .. _ ... 78
SEPTIC SORE THROAT
28 States:
Cases reported, 1930 (population 68,824,667) - . . - oo - 3, 577
Cases per 1,000 inhabitants, 1930_ - __ oo 0. 052

3 The District of Cohnnbia is also included.
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39 States: !

Deaths registered, 1930 (population 101,260,067) . ccccocccaceaaa. 1, 205
Deaths per 1,000 inhabitants, 1930 . _ . oo ... ———— 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, estimated expectancy._ .- .__.____ 0. 274

47 States: !
Cases reported, 1930 (population 122,153,383) . - - - ccco______.. 48, 329
Cases per 1,000 inhabitants, 1930 _ _ ____ oo ____ 0. 396
Deaths registered, 1930_ - - __ o ceemaaa 170
Deaths per 1,000 inhabitants, 1930 _ _ ______ . ____.___. 0. 001
Cases reported for each death registered, 1930 .. ___._____.____ 284

SYPHILIS

41 States: !
Cases reported, 1930 (population 115,811,882) . . ________________ 221, 735
Cases per 1,000 inhabitants, 1930 _ _ ____________ . _______.._ 1. 915

TUBERCULOSIS (ALL FORMS) '

46 States: !
Deaths registered, 1930 (population 121,715 337) ................ 83, 523
Deaths per 1,000 inhabitants, 1930 ______________________._____ 0. 686

TUBERCULOSIS (RESPIRATORY SYSTEM)
42 States: ! o

Deaths registered, 1930 (population 114,460,377) _______.____ fmmm—n 72,158
Deaths per 1,000 inhabitants, 1930____ . _____________________. 0. 630
TYPHOID FEVER
48 States:!
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 expectaney._ ... ______.___ 0. 277
47 States: !
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:!
Cases reported, 1930 (population 123,191,519) __________.______.__ 166, 914
Estimated expectancy, based on years 1923-1929_ _ _____________ 167, 154
Cases per 1,000 inhabitants, 1930 _ __________ . ___________.... 1355
Cases per 1,000 inhabitants, estimated expectancy. .. .. ...____  1.434
47 States: ! . :
Cases reported, 1930 (population 122,153,383) _ - o cccoceeoo .. 164, 375
Cases per 1,000 inhabitants, 1930 . _ ___________ . __.._._. 1. 346
Deaths registered, 1930 - _ - eeooooo- 5, 455
Deaths per 1,000 inhabitants, 1930____________________________ 0. 045
Cases reported for each death registered, 1930 ... _____________ 30

1 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., ». Department of
Health of City of New York et al,, 254 N. Y. S. 90; decided Dec.
18, 1931.) A mandamus proceeding was brought to require the
departanent of health and the board of health of New York City to
rescind the revocation of the petitioner’s permit 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 defense 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
which the permit was issued. This defense was also held to be suffi-
cient in law, the court saying:

No order of peremptory mandamus 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 when 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 from industrial insurance companies
Jor the week ended February 13, 1932, and corresponding week of 1931. (From
tch'e Weekly Health Index, issued by the Bureau of the Census, Department of

'ommerce)

Week ended Corresponding

Feb. 13, 1932 week, 1931
Policies in foree. - - o oo oo 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_ .- oo 9.7 11.1
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Deaths ! from all causes in cerlain large cities of the United Stales during the week
ended February 13, 1932, infant mortality, annual death rate, and comparison
with corresponding week of 1931. (From the Weekly Health Indes, issued by
the Bureau of the Census, Depariment of Commerce)

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

Corresponding | Death rate ? for
Week ended Feb. 13, 1932 ook, 1031~ | the first 8 weelts
City Infant
Total | Death | TS| mor- | Death | DUMES| 0y | 1oy
deaths | rate 1 year :-:ltig rate 1 year
1.9 648 454 14.0 903 12.0
8.1 5 62 8.5 ] 7.8 8.6
10. 4 2 41 22.6 3 15.1 16.0
12.7 13 127 14.1 8 15.5 15.5
10.0 9 133 1.6 4 120 13.3
18.0 4 115 19.0 4 24 19.9
13.1 23 81 19.5 18 13.8 18.2
12.2 14 64 18.0 13 12.9 16.8
Colored. . .o 48 16.7 9 145 26.3 5 17.6 4.4
Birmingham¢.____. 66 125 6 12.0 4 12.3 15
hi 35 10.7 4 9.4 2 9.9 10.8
31 15. 4 2 16.3 2 16.1 2).4
222 14.7 15 20.3 25 14.9 17.8
29 10.3 3 1.3 3 1L 4 14.2
138 12.3 12 15.8 18 13.0 14.8
34 15.5 4 18.7 1 13.9 14.6
31 13.6 3 16.7 3 4.5 18.3
14 6.8 2 13.2 3 9.7 1.1
815 12.1 72 13.0 66 10.8 127
155 17.6 8 16.6 9 16.3 18.2
192 10.9 19 13.2 25 10.8 1.5
84 14.7 4 14.3 6 -15.3 14,2
61 11.3 8 13.0 10 1.3 12.9
43 9.6 6 12.0 7 10.5 1L7
18 19.3 2 17.6 3 15.2 18.7
67 14.7 4 1.3 ] 1.0 1L7
80 14.2 5 15.4 5 17.1 15.9
47 16.8 0 13.4 4 12.0 12.6
280 8.5 29 11.6 50 8.3 9.2
24 12.3 (1} 7.2 3 10.0 1.5
25 12,2 4 14.9 3 15.6 20.0
37 16.2 1 14.6 3 10.9 1.5
32| -14.5 1 16.3 7 12.7 13.3
28 8.6 7 4.8 3 8.1 7.2
28 8.6 4 8.4 1 1.0 1.8
25 9.1 4 6.7 1 10.0 1.0
3 59 0 17.3 0 16.3 16.0
32 9.6 1 8.8 2 8.0 10.0
70 1.3 10 12.3 4 10.6 12.1
54 1.8 3 9.4 3 9.8 10.8
16 9.8 2 20.1 1 12.7 15.5
95 13.3 b 16.5 9 13.4 14.8
78 12.4 3 28 14.9 8 12.8 14.2
17 19.3 2 137 21.7 1 17.6 19.2
€6 10.8 1 91 13.9 13 1.0 15.1
33 13.9 3 66 16.1 b 13.7 16.4
23 12.0 1 27 16.8 5 13.0 15.2
10 22.1 2 256 13.3 0 16.9 2.4
108 13.6 9 102 16.6 12 12.4 14.9
18 8.4 6 152 12.4 5 1.4 14.6
15 8.4 5 140 9.7 4 10.7 13.2
3 8.6 1 270 26. 4 1 15.2 21.5
24 7.8 0 0] '12.7 1 10.9 1L0
293 1.3 13 39 10.2 25 125 125
7 13.0 5 46 14.4 13 14.7 18.0
G4 12.8 4 42 13.4 10 13.1 16.1
13 14.2 1 75 19.7 3 2.3 2.6
29 15.1 3 78 14.0 4 15.4 15.3
21 10.7 o2 57 10.7 1 L1 13.5
105 20.8 9 98 9.5 5 17.5 16.4
52 16.7 4 68 7.5 2 13.5 14.2
53 27.5 5 151 12.7 3 24.0 19.9
29 13.3 1 28 15.8 1 13.8 13.5
22 13.0 0 0 17.3 1 13.3 13.6
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

8ee footnotes at end of table.
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Deaths ! from all 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

Corresponding | Death rate 2 for
Week ended Feb. 13, 1932 woek, 1031 tho first 6 weeks
City Infant
Totel | Death | REAES| mor-"| Death | D0NEE| 155 | 105y
deaths | rate 1 year tality | rate 1 year "
rate 3

12.3 6 39 12.9 11 9.9 12.8
14.0 3 45 15.1 6 13.6 16.7
13.3 3 59 13.0 2 13.1 14.7
15.8 0 0 20.7 4 14.8 21.9
15.8 2 58 17.1 2 12.5 13.7
14.5 1 20 1.9 2 13.0 13.3
15.4 13 74 20.2 15 15.7 210
12.4 5 44 15.5 8 13.0 17.5
2.8 8 131 31.7 7 2.5 20. 4

9.9 90 40 12.8 162 10.6 14.8

6.5 7 20 9.0 22 8.1 10.7

9.2 36 40 12.1 €2 9.6 14.0
16.1 41 59 18.8 61 15.4 22.0

6.2 5 21 8.4 15 6.8 10.1
1.9 1 20 12.1 2 13.3 14.6
10.5 6 3 15.7 14 10.6 15.0
11.4 4 50 8.2 4 12.0 1.7
11.2 3 41 10.9 7 10.2 11.6
20.3 9 102 14.2 4 14.9 14.6

9.8 0 0 15.0 4 13.0 16.2
1.8 1 28 15.9 2 11.8 15.6
1.7 25 39 16.0 57 12.5 17.4
14.0 2% 114 20.2 40 13.7 17.4
12.1 5 64 1.7 5 12.7 13.1
15.5 10 97 17. 4 7 14.9 18.1
19.5 6 90 17.0 6 15.8 18.2
16.6 2 45 14.3 3 13.5 14.8
28.7 4 183 23.7 3 21.6 26.6
10.9 3 29 15.2 8 1.7 13.5
12.1 8 29 24.1 39 14.2 18.5
11.6 2 21 9.6 5 10. 10.6
1.2 2 31 10.2 1 1.9 12.4
11. 4 L 2 PR 13.0 11 14.0 15.8
13.4 1 22 13.7 2 17.1 16.6
14.9 9 62 1.6 9 14.8 4.1
1.9 2 58 9.8 1 1.7 1.1
1.7 6 €0 1.1 5 1.9 12.5
10.8 1 40 14.4 3 9.8 1.7

8.5 1 29 10.6 5 8.8 7.7

9.4 1 27 10.3 3 12.7 13.0
4.6 4 67 15.4 3 13.2 14.1

9.4 3 39 13.7 10 12.1 13.4
13.5 1 28 13.1 4 12.2 13.8

9.7 3 86 16.4 3 11.9 16.4

6.8 2 70 15.1 2 1.0 14.9
20.6 1 158 21.1 1 14.9 219
13.6 8 87 14.4 5 12.4 12.8
17.7 4 79 17.7 5 15. 4 19.2
14.7 1 28 14.3 1 16.6 16.5
18.3 24 135 18.8 7 16.2 10.0
16.2 15 123 17.9 2 14.4 16.8
2.7 9 160 21.2 5 2.0 4.8
10.8 3 99 12.4 2 9.9 1.4
11.8 2 45 26.9 2 13.7 17.8
1.8 2 28 15.1 1 12.5 16.4

6.3 0 0 10.1 6 7.2 1.7
10.7 2 32 1.8 4 10.1 1L0

1 Deaths of nonresidents are included. Stillbirths are excluded.

't’l‘cl;lese r:ltl%% represent annual rates per 1,000 population, as estimated for 1932 and 1931 by the arith.
metical me .

3 Deaths under 1 year of age per 1,000 estimated live births. Cities left blank are not {n the registration
area for births,

¢ Data for 78 cities.

§ Deaths for week ended Friday. 4

¢ For the cities for which deaths are shown by color, the mrscents%es 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, 23,

ew Orleans, 29; Richmond, 29; Tampa, 21; and Washington, D. C., 27.

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

101438°—32—3



PREVALENCE OF DISEASE

No health depariment, Stale or local, can effectively prevent or control disease without
knowledge of when, where, and under what conditions cases are occurring

UNITED STATES

CURRENT WEEKLY STATE REPORTS

These reports are preliminary, and the figures are subject to change when later returns are received by the
po P v State health officers v

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

Cases of certain communicable diseases reporied by telegraph by Stale health officers
Jor weeks ended February 20, 1932, and February 21, 1981

" " Meningococcus
Diphtheria Influcnza Measles me:fhcitis
Division and State Week | Week | Week | Week | Week | Week | Week | Week
ended | ended | ended | ended | ended | ended | ended | exrded
Feb. | Feb. | Feb. | Feb, | Feb. | Feb. | Feb. | Feb.
20, 21, 20, 21, 20, 21, 20, 21,
1932 | 1931 1932 | 1931 | 1032 | 1931 | 1832 | 1631
New England States:
Main®. - .o iccceieeen 6 2 40 105 589 23 0 0
2 - c——- 9 42 0 0
........................ 4 45 9 0 Q
63 56 18 130 427 579 2 3
2] 2eceeeo.- 6 686 1 0 0
9 12 21 105 278 414 2 1
132 15| 1158 | 1180 1,969 083 10 18
49 123 161 815 1 1
108 3 PR, R, 1,405 | 2,254 2 13
3 7 22 95 267 184 0 4
48 M 122 74 87 oo 4 7
120 124 164 273 228} 1,201 12 9
56 37 61 260 294 137 0 4
18 21 301 152 274 260 1 1
8 14 3 7 25 40 1 1
14 7 41 LA (R 1 4
32 37 19 206 21 873 2 8
1 - 20 IR S 54 16 0 0
2 10 228 2 81 15 0 0
6 12 269 2 65 1 3 2
21 20 17 107 70 15 n 3
2 2 6 41 2 27 0 0
25 31 28 702 32 480 5 2
20 4 2 12 3 84 (l) 2
28 11 96 166 396 66 1 2
2 31 82 395 243 466 1 6
12 13 564 | 4,101 49 164 0 4
: 14 6 121 | 1,598 7 88 3 2
Florida 11 7 2 133 9 190 0 1
East South Central Statgs:

Kentucky. 48 12 226 31 103 150 3 10
35 169 416 64 96 [ 2
-] 41 92 350 2 497 0 7
11 16 ). ——- 2 8

1 New York City only. ' ;
2 Week ended Friday. "
3 Typhus fever, week ended Feb. 2), 1932, 21 cases; § cases in Georgia, 1 case in Florida, 1 case in Ala-

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

. Men us
Diphtheria Influenza Maeasles mm
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,
), 21, 3 21, 3 21, 20, 21,
1932 1031 1932 1931 1932 1931 1932 1931
West South Central States:
Arkansas. 9 8 65 3 15 0 1
Loulsiana__.......cocoeereamnnnan 1 3
Oklahoma ¢_ ......cannnmnnaaaaas 0 0
Texas 3 2 [}
Mountain States
ontana. 2 1
Idaho 1 1
0 1
d 1 2
New MexiCo._...ccoeeuaeananannn 0 2
Arizona_ 0 4
Utah 2__ 0 2
Pacific States:
W, n 1 0
Oregon 0 0
California. 8 6
Poliomyelitis | Scarlet fever Smallpox Typhoid fever
: Week | Week | Week | Week | Week | Week | Week | Week
Division 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,
1 1931 1 1931 1932 1931 1932 1931
New England States:
Maine. __ 0 0 38 40 ] 0 2 1
New Hampshire. .. cccecoceeeee- 0 0 28 3 0 0 0 0
Vermont 0 0 7 1 3 1 0 1]
Massachusetts 1 0 543 399 0 0 4 4
Rhode Island 0 0 49 24 0 0 0 4
ticut. 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
Pennsylvani: 1 1 613 646 0 0 13 25
East North Central States:
Ohio. 2 1 281 203 ke 54 3 [
0 0 101 346 17 108 1 1
3 0 419 465 1 62 4 2
2 0 489 463 3 28 13 ]
0 0 92 143 0 7 3 2
0 0 120 97 1 6 0 2
1 [1] 44 167 4 62 1 1
0 0 83 328 12 45 1 2
0 0 45 41 3 2 1 1
0 0 3 15 9 36 1 1
0 1 21 51 8 44 0 1
0 (1] 50 80 5 116 0 3
0 0 12 30 0 0 1 0
0 0 113 97 0 0 4 1
(l) 0 27 14 0 0 0 1
0 0 51 27 0 18 3 2
2 0 29 65 5 2 3 2
0 1 6 22 0 5 3 0
0 0 14 72 0 0 4 [1]
1 0 14 10 0 (1} 13 3
2 0 & 104 7 8 13 0
1 0 50 45 8 6 11 2
1 3 16 35 5 12 ] 15
0 [} 14 24 37 9 7 4

? Week ended Friday.
3 Typhus fever, week ended Feb. 20, 1932, 21 cases; 5 cases in Georgia, 1 case in Florida, 1 case in Alabama,

and 14 cases in Texas.
4 Figures for 1932 are exclusive of Oklaboma City and Tulsa, and for 1931 are exclusive of Tulsa only.
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Cases of certain communicable diseases reporied by lelegraph by State health officers
fo{' weeks ended February 20, 1932, ::'d Fegryuary 21, 1831—Continued

March 4, 1632

Poliomyelitis | Scarlet fever Smallpox Typhoid fever

Division and State Week | Week | Week | Week | Weck | Week | Week | Week
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 1831 1933 1931 1931

‘West Bouth Ceatral States:

Arkansas [] 1 10 24 37 18 0 [
1 2 19 26 3 21 28 8
0 1 10 26 1 7 1 2
0 0 44 18 -} k- 4 4
0 0 54 682 2 [ 1 1
0 0 2 1 4 0 1 4
1 0 3 b3 0 4 o 0
1 0 40 43 2 8 1 2
0 0 8 9 1 7 1 2
0 0 11 4 0 2 9 1
0 0 5 21 0 0 0 0
0 0 87 57 15 2 ] 4
0 2 25 20 2 1 (1]
3 6 132 122 17 68 [ 10

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

Ahbama, and 14 cases in Texas.
4 Figuares for 1932 are exclusive of Oklahoma City and Tulsa, and for 1931 are exclusive of Tuisa only.

SUMMARY OF MONTHLY REPORTS FROM STATES
The fmmmy of eases reported monthly by sm is published weekly and covers only those

. States I reports are received during the eurrent
Menin- Poli
80C0C- | Diph- | Influ- | Ma- | Mea- | Pellag-| TOU% | Scarlet | Smail- ¥
State cus mye- phboid
menin-| theria | enza | laria sles ra litis | fever | pox | ‘gver
gitis
Janruary, 1938
........ 67 13 23 36 7 1 19 2 24
4 13 36 11 - 0 68 35 2
61 361 172 [ I 6 578 84 20
4 25 710 2,805 |- $ 172 0 8
5 176 ) & 7 F—— 69 | ... i 440 4 24
4 269 104 1,603 |. 6] 2027 40 19
4 84 8 180 3 443 2 7
10 147 [ I F—— 381 3 803 0 15
6 454 145 2| L,333 | .. 4] 1,976 150 38
........ 54 115 | 5,105 97 1 2 0 5
January, 1932 Cases | Dysentery—Continued. Cases
Chicken pox: Massachusetts. .. ieecaaae 3
Florida. .. 16 Minnesota (amebie) ... 2
Idaho 60 New Jersey. 1
31
34
1
. 91
~ Porto Rico.... .- 16 Maryland. ..o iaaaan 14
Conjunetivitis: £8
Maine_..___...___...... 3 53
Diarrhea: 15
Maryland. .. 14 | Impetigo contagiosa:
Diarrhea and enteritis: Maryland.............. tieacsnonanncosen 32
Ohio (under two years)._.......ccceeeee.. 22 | Lead poisoning:
Dysentery: M husetts. 3
1 New Jersey. 1
[0 111 SN L]



571 March 4, 1932

Lethargic encephalitis: Cases | Tetanus, infantile: Cases
Maryland. .. ccccaoaaas e 3 Porto Rico... n
Massachusetts. .. ... ..o 2 | Trachoma:

5 Massachusetts. 5
3 New Jersey... 5
Ohio. ... - - 5

Porto Rieo. . oo iaaaaa 8

1

1

11

9

6

18

2

1

7

2

4

7

3

23

Rabies in animals: Whooping cough:

Maryland 2 Florida. .o eeacceaaea 2

Rabies in man: Idaho.. 14
New Jersey. c—e- 1 Indiana. ... .- 335

Bcabies: Maine. - oo ccacaeaa 130
Maryland. .. cceaaae 5 Maryland . ..o Kt

Beptic sore throat: Massachusetts. 910
Maryland .. aes 7 Minnesota
Massachusetts. ... ooecaeeao. 27 New Jersey--.

Ohio. ——- 135 Ohio___._.___
Tetanus: Porto Rico. .. oooouoaaio ot 195
’ Maryland 3 | Yaws:
Massachusetts. ... ....oocoooooeoaacae 1 Porto Rico... 2
New Jersey 1
Porto Rico. . ..o 9

RECIPROCAL NOTIFICATIONS

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

. . . S Masse- | Minne- New
Discase California| Illinois chusetts sota York

Poliomyelitis.
Scarlet fever.
Trachoma.
Tuberculosis.
Undulant foever_...__..._._.

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 thec 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, Louisiana,
Oklahoma (exclusive of Oklahoma City and Tulsa), and Texas; Moun-
tain—Montana, Idaho, Wyoming, New Mexico, and Arizona; Paci-
fic—Oregon and California. 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,

1032 | 1932 | 1932 | 1932 | 1032 1931
358States____.____.....__... 104 138 263 306 345 604
New E d States. ___ 168 386 71 41 61 264
Middle Atlantic States. ... eemaeeeaa. 18 25 53 54 98 141
East North Central States - 21 40 39 05 136 176
‘West North Central States. 6 36 83| 1154 24 166
Bouth Atlantic States —_—- 251 272 286 327 335 2,795
East South Central States 90 98 287 469 319 524
‘West South Cen: States.- . - 68 87 239 431 506 302
Mountain States. - oo eeee oo emeeeeaeee 757 759 | 5,271 | 3,651 | 4,509 48
Pacific States - 230 261 342 523 422 412

1 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

Estimated
1932 1931 expectancy
Cases reported

Diphtheria:

46 States, —- 1,360 LU feaooaao.o

96 cities. .- - 508 411 804
Measles:

458tates. ... 9, 515 11,386 |oceooeeeees

96 cities....____..__.. . 2,761 3,837 ol
Meningococcus meningitis:

46 States 69 M2 L

H
32

Scarlet fever:

46 States 5,774 o 5,843 |

L 2,486 2,230 1,857
Smallpox:

48Btates .. cccceccccccmcccacan 302 037 |

96citles.._._ . 1 ___T1TTTT o 26 116 52
Typhoid fever: .

468tates. ..o eeeeiieeeee—ecce—eee 210 122 |ocecereee. o

BB Cities o mccccccccmeecane——- 40 10 b1

Deaths reported

Infl  and

B0cities. . ceccccmeaaan 923 1,685 | . .......
Smallpox:

B0 Cities. . . eee. 0 [ )}
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City reports for week ended February 18, 1932

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

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

Diphtheria Influenza
Pneumo-
Division, State, and | CPICkeR | Cages, Measles, | MUtps, | ™ nia,
city p'g orted estimated| Cases Cases | Deaths reported | reported deaths
Po! expect- | reported | reported | reported | FoP! reported
ancy

NEW ENGLAND
3 0 1 226 4
0 0 1 0 0 0 1
0 0 0 [} 0 0 0

0 JEN SR, -
0 1 0 0 16 1 0
62 29 12 2 2 20 19 28
4 4 2 1 1 10 1 0
13 4 0 0 7 7 (1}
2 4 6 0 3 38 2
0 1 0 0 0 0 []
2 8 4 0 569 6 5
4 5 0 2 2 0 0 3
4 ] -1 0 2 18 3
16 1 0 2 1 10 3
42 11 (| . 1 20 12
24 186 124 81 17 4 117 165
3 b 4 1 [1] 196 18 1
15 2 ) [} 95 16 3
9 6 4 1 2 0 3
- 55 13 7 7 2 4 42 6
- 7 3 0 1 1 2 6 3
Z 140 64 1 5 5 5 4“4 42
Pittsburgh_. - 58 18 9 6 2 203 48 36
Reading......... 21 2 [/ PR 0 0 3 [ 1
EAST NORTH CENTRAL
Ohio:

4 7 4 1 0 0 13
109 33 15 2 247 101 19
8 2 9 5 0 0 10
26 4 1 1 13 0 8
3 3 5 1 1 0 1
35 7 2 0 3 86 10
5 1 0 2 0 0 [1]
11 1 (1} [} 0 0 4
89 93 57 50 12 126 11 74
3 1 1 1 0 0 8 2
99 44 2% 9 1 24 29 31
12 2 1 1 0 25 41 7
9 0 (1 1 P 1 66 11 1
8 1 (118 P 0 0 0 [1]
4 0 ) U P, (1] 1 1 1
61 14 4 1 0 105 32 9
20 1 0 0 13 8 0
0 0 {1 0 1 44 0
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Cily reports for week ended February 13, 1932—Continued

Diphtheria Influenza
Chicken Measles, | Mumpe, | FPRoUmo-
Dlvlslo:hs;au. and | ), cases| Cases, cases | cases | d::t
reported jestimated] Cases Cases | Deaths | reported | reported reported
expect- | reported | reported | reported por
ancy
WEST NORTH CENTRAL
7 0 0 0 4
18 14 4 28 20
15 4 0 2 7
1 [\] 0 3
0 1 0 0
3 0 0 ]
8 0 2 1]
Missouri:
Kansas City..... 21 5 5 1 11
St. Jos:gh..-. 12 1 1} 1 2
Bt. Lo 33 38 1 2 10
1 0 38 1
0 1 0 0
4 0 (1 J8 PO IR 46 0
8 6 6 3 23
22 1 b2 PO 0 0 2 1
36 2 1 0 46 0 6
2 2 [ J E, 0 0 3 2
174 2 8 5 2 2 13 26
1 0 [+ J P 0 0 0 1
0 0 b7} [, 0 0 0 1]
33 17 3 2 5 0 26
3 1 2 0 0 0 2
2 1 1 0 0 0 1
6 4 4l 3 0 0 5
2 1 2 0 (1} 0 0
13 0 {1 J PO 0 82 0 1
1 [ J P, 0 2 0 0
2 1 0 0 0 0 5
0 0 [1 J . 0 34 0 0
0 0 (1 J P, 0 0 0 0
8 1 0 0 1 4 (]
0 0 0 4 0 0 0 0
4 1 [+ PO (1} 0 0 1
1 3 2 1 0 12
0 0 0 0 0 (1]
2 1 0 0 0 2
0 2 0 1 0 0
2 1 [\] 0 0 0
EAST SOUTH CENTRAL
Kentucky:
Covington....... 0 1 0 0 0 0 3
Lexington........ 0 3 2 (1} 0 5 2
‘Tennessee:
Memphis...._.... 5 3 5 2 3 [1} 10
Nashvll!e- cecmeas 1 1 4 0 0 0 6
i 1 3 1 2 5 0 2 9
0 1 [ 3 PSR 0 0 1 1
3 1 1 0 . 3 P,
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City reports for week ended February 18, 1982—Continued

Marc

h 4, 1932

Diphtheria Influenza
. Pneumo-
Chicken Measles, | Mumps,
Dlvisionc.usytate.and pox, cases| Cases, cases cases d:oit.l':s
reported |estimated| Cases Cases | Deaths | reported | reported reported
expect- | reported | reported | reported po
ancy
WEST SOUTH CEN-
TRAL
Arkansas:
Fort Smith______ 2 1 [ 3 SO 0 0 0 0
Little Rock...._. 0 0 b I SRR, 1 0 29 4
uisiana;
New Orleans 1 13 19 2 3 0 0 12
Shreveport. . 5 0 ) U I, 0 £0 3 2
Oklahoma: M
[ (T (12N F 2 [ O 0 44
Texas:
Dallas. .__..._._. 4 6 4 43 0 8
Fort Worth._ _____ 16 5 0 1] 0 4
QGalveston. . - 0 1 0 0 1} 2
Houston.___.___. 2 7 [} 4 0 6
San Antenio. ... 0 4 5 0 0 2
MOUNTAIN
Montana:
il 6 0 0 0 0 0
1 1 0 1 0 0
0 0 1] 14 0 0
0 0 0 0 0 0
0 0 [ 0 1 3
9 8 4 8 16 13
21 1 0 [} 0 1
q 5 0 0 1 1 2
Arnizona: Phoenix. ... {1 2N PR 0 1 [} 3
Utah: Salt Lake City. 16 2 3 0 -0 2
Nevada: Reno._..._. 0 [ 0 0 0 1
PACIFIC
Washington:
173 L J—— 31 4 375 5
Spokane. ........ 27 1 10 0
Tacoma.......... 0 1 10 3
on:
Portland......... 19 6 1 11 1 6 5
Salem.____........ 0 0 0 A 28 I, 0 [ 1) S
California:
Los Angeles. ... 161 34 27 177 1 2 7 30
Sacramento...... 33 1 L 1) S 1 0 3 15
San Francisco..__|-......... b & 28 SN AN .- --
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City reports for week ended February 18, 1932—Continued

Scarlet fever Smallpox Typhoid fever
'Tuber-| Whoop-|
. calo- 108 1Deaths
Division, State, | Cases, Cases, sis, [Cases, cough, [70, ™
and city esti- | Cases | esti- | Cases | Deaths |deaths] esti- | Cases |Deaths | cases causes
mated| re- [mated| re- re- re- lemted re- re- re-
lexpect-|portedjexpect-|ported| ported |portedjexpect-ported| ported | ported
ancy ancy ancy
NEW ENGLAND
4 0 0 0 0 0 32
0 5 0 0 0 0 0 0 0 0 10
1 (] 0 0 0 0 0 0 0 0 0
0 [ J) ISR A, 1) PR ORI FUR S,
1 0 0 6 0 0 0 0 0 0 1
951 164 0 0 0 11 1 1 0 24 222
- 4 2 0 0 0 3 0 0 0 4 32
10 12 0 0 0 2 0 0 0 10 41
orcester. 11 30 (] 0 0 2 0 0 0 7 45
Rhode Island:
Pawtucket . .. 3 0 0 0 0 0 0 0 0 0 13
Providence.... 15 4 0 0 [} 4 0 0 0 4 76
Connecticut:
Bridgeport.... 11 5 0 1 0 0 0 0 0 2 29
Hartford ... 7 6 0 0 0 0 0 0 0 25 32
New Haven... 7 15 0 0 0 0 0 0 0 18 '3
MIDDLE ATLANTIC
New York:
ffal 93 0 1 0 9 0 0 0 26 134
700 0 0 0 64 6 3 0 153 | 1,370
76 [ 0 0 1 0 (1} 0 2 64
27 0 0 0 0 0 0 0 45 39
34 0 0 0 0 0 1 0 6 31
26 0 0 (1} 7 [ 0 0 47 9
5 0 0 0 7 1 0 0 2 42
Penusylvania:
Philadelphia..| 105 | 189 [ 0 0 30 2 0 0 303 444
Pittsburgh._.__ 33 74 0 0 0 12 1 3 1 45 182
Reading....... 5 11 0 0 0 0 0 0 0 16 30
EAST NORTH
CENTRAL -
Ohio:
Cincinnati. ... 25 46 0 0 0 8 1 0 0 8 155
Cleveland. 52 68 0 0 0 10 1 0 0 180 192
Columbus._ 12 16 0 0 0 2 0 0 0 26 84
1 d'l‘oledo ........ 4 b 2 0 0 [ 0 0 0 51 78
n :
Fort Wayne... 5 4 0 0 0 0 0 0 0 2 29
Indianapolis.. . 15 3 6 1 0 1 1 1 0 42 (oo
South Bend... 5 0 0 0 [)] 1 0 0 0 2 18
Terre Haute.. . 1 0 1 0 0 1 0 0 0 1 25
1llinois:
Chicago. . ..... 43| 230 2 0 0 Y] 2 1 0 192 815
Springfleld. ... 3 4 0 0 0 0 0 0 1] 6 21
ichigan:
troit. . 121 203 2 0 0 27 1 1 0 153 280
Flint..__ - 16 10 1 0 0 1 1} 0 0 4 28
Grand Rapids. 4] - 8 1 0 0 1 0 0 0 2 32
isconsin:
Kenosha._..... 1 2 0 0 0 0 0 0 0 2 8
Madison...._._ 4 4 0 0 0 2 0 3 0 8 24
Milwaukee. ... 36 51 1 0 0 6 0 0 0 159 116
Racine........ 5 2 0 0 0 0 0 0 0 0 13
Superior.......| 3 0 0 0 0 0 0 0 0 0 4




a7

March 4, 1032

City reports for week ended Februgry 18, 1982—Continued

Scarlet fever Smallpox Typhoid fever
Tuber- Whoop-
calo- g Ineaths
Division, State, (‘oaes Cases, sis, |Cases, o
and city esti- | Cases | esti- | Cases | Deathsideaths| esti- | Cases [Deaths | cases cal
mated| re- |mated| re- re- re- |mated| re- | re re- uses
- ported t-lported; ported |ported -iported| ported | ported
ancy ancy ancy
WEST NORTH
CENTRAL
Minnesota:
Duluth- 10 1 '] 0 0 0 0 0 0 3 24
Minnea 43 &0 0 0 0 0 [] ¢ 0 9 113
St, Paul.... 28 16 0 0 o0 3 1 [} 0 10 66
Iowa:
Davenport. ... 1 ] 2 0 0 [ N PR 0
Des Moines. .. 7 10 2 1 0 0 0
Sioux City..... 2 5 0 5 0 (1 2N PO 2
Waterloo ...... 2 0 [} 0 0 [ 1) P 1
Kansas City.... 21 1 0 0 1 A 0 133
8t, Joseph..... 3 4 0 ] ] 0 0 0 34
St. Louls ...... 48 2 2 1 [} 1 0 ] 192
North Dakota:
1y { SR 3 2 0 0 0 1] 0 2 5
Grand Forks. . 1 1 1 0 0 [/} I [ P,
South Dakota:
berdeen...... [} 1 0 [ PR S 0 [N P [ 20 P
Nebraska:
Omasha........ 7 8 2 0 2 0 0 85
Kansas:
Topeka..-..... 2 1 0 [ 0 (] 0 0 0 24 15
Wichita. ...... 5 4 0 0 0 3 0 ] 0 5 36
S8OUTH ATLANTIC
Deleine: gt 9 ] 0 0 0 0 0 7 24
on. .. 6
Marﬁland:
altimore_ . ... 38 58 ] 0 0 10 1 0 0 128 205
Cumberland... 1 0 ['] 0 0 0 0 0 0 2 6
Froderick...... 2 2 0 0 0 0 0 1 0 1 5
Distriet of Col.;
Washington. .. 26 23 0 0 0 1 0 1 0 12 173
1 4 0 0 0 0 0 0 0 9 13
2 5 0 0 0 2 0 3 0 b I A,
4 10 0 0 0 6 0 0 0 0 61
2 3 0 0 0 1 0 0 0 3 14
1 2 0 0 0 1 0 [] 0 7 1
....... U SR 0 0 1) FS. 1 0 0 0
2 1 0 0 0 0 0 0 0 11 22
Ral 1 0 0 0 0 1 0 0 0 3 7
Wilmmgton. - 0 0 0 0 0 0 0 o 0 18 6
Winston-
Salem._..._.. 2 1 1 0 0 2 0 0 0 38 18
South Carohna
Charleston._ .. 1 1 0 0 0 1 0 [} 0 0 18
Columbia. .. 0 1 0 0 0 1 0 0 0 0 9
Georgia:
Atlanta___.._.. 8 6 1 0 0 4 0 4 1 0 69
Brunswick.- ... 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 SOUTH
CENTRAL
Kentucky:
Covington..... 3 0 0 0 0 0 0 0 0 0 27
b2 IS, [} 0 b7 — 0 0 8 12
(1} 14 2 1 0 4 1 1 1 17 105
2 1 0 0 0 3 0 0 0 5 32
3 3 1 0 0 4 0 6 0 3 66
1 3 (1} ¢ 0 1 0 3 1 0 24
Montgomely.. 0 1 0 {1 0, (1] PR U IO -
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City reports for week ended February 13, 1932—Continued

Scarlet fever Smallpox Typhoid fever
'Tuber-| Whoop-
calo- ing neaths
Division, State, | Cases, Cases, gis, |Cases, cough, all
and city esti- | Cases | esti- | Cases | Deaths [deaths| esti- | Cases [Deaths ca
mated| ro- |mated| re- re- ro- |mated| re- ro- ro- uses
expect-(ported ~{ported| ported {ported| ported| ported | ported | .
ancy ancy ancy
WEST SOUTH CEN-
TRAL
Arkansas: :
Fort Smith.... 1 0 0 3 0 0 0 0 0 [ J) I
Little Rock.... 2 0 0 0 0 2 0 0 0 2 7
isiana:
New Orleans__ 8 2 0 0 0 12 2 1 2 0 140
Shrevoport--.- 1 0 1 2 0 4 0 0 2 8 34
Oklahoma:
2 0 0 3
6 9 2 0 0 1 1 0 0 4 61
b 9 1 0 0 3 1 0 1 0 28
1 1 0 0 0 1 0 0 0 0 11
2 3 6 1 0 3 0 0 0 0 70
1 0 0 0 0 6 0 0 0 0 54
0 0 0 0 0 0 0 0 0 0 8
4 2 1 0 1} 0 0 0 0 0 10
0 0 1] 0 0 0 0 0 0 0 7
1 2 1 0 0 0 0 0 0 0
1 1 1 2 0 1 0 0 0 0 10
15 12 0 0 0 9 0 0 0 6 88
1 0 0 0 0 1 [} 0 0 1 13
(] 1 0 0 0 [] 0 0 0 0 12
0 0 (1] 0 (1} 6 0 0 [} {1} S,
4 3 0 0 0 1 0 0 0 1 31
1 0 0 0 0 0 0 0 0 0 8
12 1 3 4 0 0 18 -
8 2 6 0 0 [ 28 S, [ ] PR,
2 2 3 0 0 0 0 0 28
6 1 12 5 0 3 0 0 4 72
1 0 0 ) [ 2N L1 2N IO
Los Angeles--. 46 39 4 4 0 28 3 5 0 16 208
Sacramento.... 3 4 1 0 [} 5 0 0 0 1 50
sanFrancisco. 25 1 1 ey i caceee
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Meningo-

Lethargic en- Poliomyelitis (infan-
meotenss | cepbalitis | Fellagra tilo paralysis)
Division, State, and city Cases
esti-
Cases | Deaths | Cases | Deaths | Cases | Deaths | ma! Cases | Deaths
expect-
ancy
NEW ENGLAND
Connecticut:
Bridgeport..._ . .ceeooaoo. 0 (] 2 0 0 0 0 0 0
MIDDLE ATLANTIC
New York:
New York .. ......__.. 7 2 2 1 0 0 1 0 0
Rochester. ... .coceeeooeaooe 0 0 0 0 0 0 0 1 0
Pennsylvania:
Pittsburgh 3 0 0 0 0 0 0 0
1 1 0 0 0 0 0 [1] 0
1 1 0 0 0 1 0 0 0
3 3 0 0 0 0 0 0 0
(] 5 0 0 0 0 0 1 1
0 0 0 1 (] 0 0 (] 0
1 1 0 0 0 0 0 0 0
0 0 0 1 (] 0 0 0 0
WEST NORTH CENTRAL
Iowa
Waterloo.. . 1 0 0 0 (]} PO -
Nebraska:
Omaha. ... e, 0 0 0 0 0 0 0 0
SOUTH ATLANTIC
District of Columbia:
‘Washington . ..o 1 0 (] 0 0 0 0 0 0
Bouth Carolina.

‘harleston. . ..cocceceoanean- 0 0 0 0 2 0 0 0 0
Columbia. . ..coooeeeeeaeeee 2 0 0 0 0 ] 0 0 0
rﬂfinta ...................... 1 1 0 0 2 2 0 0 0
Savannah!'______________._.. 0 0 0 [} 2 1 0 0 0

EAST SOUTH CENTRAL

Tennessee:
Alammp 11 S 1 1 0 0 0 0 0
Birmingham . __........... ° 1 0 0 0 0 0 0 0
obile. ... ... 1 1 0 0 0 1} 0 (] 0
WEST SOUTH CENTRAL
Louisiana
ey New Orleans ................ 1 1 0
Fort Worth__ oo 0 0 0 1 0
MOUNTAIN
0 0 0
2 0 0 0 0
PACIFIC
[/ PO (] P 0 1]..... .-
2 2 0 0 0 1 0 (]

1 Typhus fever: 7 cases; 1 case in New York, N. Y., 5 cases in Savannah, QGa., and 1 case in Houston,
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The following table gives the rates per 100,000 population for 98 cities for the
8-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
r?t;?g 81;8: 100,000 population, compared with rales for the correspondmg period
9
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
188 74 97| 379 183 79| 78 879 €7
86 91 50 106 96 108 48 84 065 75
82 56 82 67 69 68 73 53 75 53
168 95 97 93 €8 110 79 96 74 85
108 82 102 84 9 109 81 9 89 55
04 €9 18| 365 120 373 84| 375 59 59
81 70 87 76 116 70 104 53 87 53
195 108 260 81 204 183 152 156 168 ns
43 52 86 35 43 70 ke 103 k(]
L4 47 99 88 63 45 69 78 49

MEASLES CASE RATES
98 cities. . ...ccoeaoen-- 2278 3% ; 346 | 2405 33| 3418 || 1448 | 3473 | 433 521
Enxland. 1, 905 310 (| 2,064 522 || 1,922 438 || 2,322 502 {2,019 531
Middle Atlantic. 116 158 1 251 149 306 || 7228 353 253 398
East North Central 2182 87 215 80 210 142 321 151 364 183
West North Central. 78 | 1,829 150 | 1,984 114 | 1,521 172 | 1,489 182 | 1,314
South Atlantic 7 500 | 110 | 3806 71 196 p1, 296 45| 1,820
East South Central.. 6| 1,004 |i 17 705 3 916 0| 1,034 17 904
West South Central.. 73 71 162 10 115 17 198 3 320 17
Mountain_________ 517 3714 | 509 757 500 496 2841 1,123 198 €87
Pacific. ..o eeae| M4 85 | 828 3 938 110 || 1,138 112 || * 996 169
SCARLET FEVER CASE RATES
98 cities. . _............ !315| 316' 300' 1334 336 | 3337 ‘349' '320' 391 343
New England. 582 539 640 575 614 519 705 534 || $634 083
Middle Atlanti 380 282 361 314 416 328 || 7447 304 546 322
East North Cent 1335 308 312 | 384 388 3mn 325 331 385 375
West North Central.. 20 321 180 323 212 386 284 480 235 474
South Atlantic....... | 239 306 218 | 3343 i 214 | 3313 245 | 3305 239 320
East South Central. . o121 470 116 487 | 127 517 || 8143 423 127 382
West South Central.. - 99 129 82 142 |} 92 112 108 88 49 105
Mountain_._.__....__ 4 269 331 259 357 207 322 250 261 172 400
Pacific. oo 129 3 128 120 89 143 116 145 || *120 123
SMALLPOX CASE RATES

B cities. . oceeeaaaanas 14 16 | 6| 116 5| 7 I ‘2' 3 4 18
New England. 2 [ 7 0 14 0 2 0 62 0
Middle Atlantic. 0 0 0 0 0 0 70 2 0 0
East Ncrth Cent 1] 10 3 21 2 25 0 12 1 10
West North Central._ 17 o8 13 77 11 84 9 151 11 84
South Atlantic_...__. 0 0 0 34 0 10 2 10 0 0
East South Central. . 12 18 23 29 6 18 0 29 6 12
West South Central.. - 16 2 0 4 16 51 13 81 20 132
Mountain._._....__. - 9 78 : 34 9 9 0 0 4“ 17 0
Pacific. ..o 8 29 2 20 13 18 4 24 °20 20

See footnotes at end of table.
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Summary of weekly reports from cities, January 10 to February 18, 1932—Annual
rates per 100,000 population, compared with rates for the corresponding period

of 1981 '—Continued

TYPHOID FEVER CASE RATES

Week ended—

i f I T

Jan. { Jan. i| Jap. | Jan. || Jan. | Jan. i; Feb. Feb. i Feb. | Feb,
16, 17, 23, 24, : 30, 31, | 6 | 7, & 13, 14,

W82 | 131 || 1982 | 1981 ) 1992 | 161 ) 662 | 1031, 192 | 1961

. i i i
98 citfes . .-oeeeennnn. 15| 5 7] to!! s' sl a5 14l ee 3
............... [} ) 2l 2l 2 st 2 2] 2 2
Middle Atlantic____ 4 2 4 3 7 2, 4 1 3 2
Fast North Central.._ 22 2 3 3i 1 11 4 2] 2 1
West North Central.. 2 4 4 06 13 : 2 2 9 2
South Atlantic 8| 10 20: st 161 18 4] 81 16 0
East South Central. __ 2| 53 2. 2j 18, 31 6! 3 2
West South Central. 0] U B zwh 30 ol w3l muy 3 14
Mountain_.______..__. 9 9 0; 171 0 0 0 [ ¥ 0 0
T T 0 2 u! 5| | w o4 of 13 10

1

INFLUENZA DEATH RATES
' | i H f | ]
91 cities. - oooooeeneenes | 3 lz} 152 13 370 ¢13; 361 ' 18! 59
New England._______...._.. 1| 10 7) 12y 5. 3l 10 48] €17, 45
Atlantic_______ 12| ) 8. s1p 9. @y 8! e, 13, 49
North Central___ 15 9! 100 16 1 Bl 12 =2 15) 56
West North Central.__ 3| 18 6, 29 3 295 12l 35 2% 5
South Atlantie_ ... 12 42 24 33| 14.2127|| 16 *129) 18 10
East Scuth Central. .. 44 64 4 o641 850 76 41 6o 4 64
West South Central___ W 3 13) 8 37: 100 0 B! @ 1
Mountain.._._......._ 163 35 %, 4| 52 5 82, &2 60 ; 17
Pacific.. ... 26( 10 “i 2 9 M 2 12; ”i i
PNEUMONIA DEATH RATES

- ! z -
01 cities. . ovomeemneen 1126 | 219 ; ml 1229 | 109§ !259[3 -ml 173 | lm‘ 218
ew England__ ... 18| 159, m3| wsll 13| 1ss| 14| 26l ens| 20
Middle Atlantic. . 133 31| 1267 332 11| 369 103] 203l 124 254
East North Central. 282 | 124 | 126 95! 1w 96| 1L 18| 182
est North Centrai_ w9 | 22| 154] 171f 1131 19f 160 136: | 124
South Atlantic__.._. 208 | 237 186 | 3281 114! #3457 165 33255 17 348
East South Central._. 132 29 107' 200l 125] 20| s157| 18 1821 16
West South Central 48| 23| 65| usl 125, 204y 12| 24 12 176
Mountain__ ... 81| 220 | 17| 157{ 13| 200§ 215] 200{ 12| 1R
Pacific. .o 18| 18 ml Wl 16| us| w0 @Y v14 7

"1 The figures gi;m in this table are rates per 100,000

cases reported. nsedmw.imaledxso”m, 1982, and 1931,
2 Fort Wayne, Ind., not included.
3 Columbia, S. C., not included.
¢ Trenton, N. J., and Covington, K¥., net included.
Francisco

 Barre, Vt., and San
¢ Barre, V't., not included.

s

¢ Trenton, N. J., not included.
8 Covington, Ky., not included.
¢ San Francisco, Calif., not included.

Calif., not included.

ulation, annual basis, and not the number of
respectively.



FOREIGN AND INSULAR

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| . Queens- South
Wales Victoria land Australia | Tesmania
1931
J Veeen 3 21 9 2
February.....cceemceeceecccicmam e maees 2 24 13 1
Py « T F 36 [ 3 IS,
April_ 1 60 | .. 3 2
ay. 4 76 |.. 3 3
JUNO. .« e cceaecanan 3 21 1 1
July ) (- 3N PR S e
AURUSE . oo eccccceceaean 2 8 1 2,
September.......oooooiiaceeaeas 2 1 R
October. - 3 b: 3 P ) N P
November. - 13 2 ) S R R,
December......ccoacaaaa.. 5 1 58
1032 :
January 1to 18. . eecacacaaas 63 1 29 e 1
CANADA

Provinces—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- :
Province spinal | Influenzs | FOlOMYe-| gprojinge | Typhoid
Pver litis PO fever

Prince Edward Island ! . ... ). PO SR PRI NN
Nova Scotia - 1 (3 3N PO EUC I FU
New Brunswick 1. coeoooooamomoaaooooooC. S N R EO
11T T PN NP N ) N P 10
ntario. 1 27 1 1 10
Manitoba. . - 1 [ 3 PO,
Saskatchewan....... - - 1 [} PO,
Alberta. --- [N R PO 3
British Columbia. .. ceeaeaanonomcaanaoe || i o] 5 1
Total . 2 8 4 18 21

1 No case of any disease included in the table was reported during the week.
(582)
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Quebes Province—Communicable diseases—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:

Discase Cases Diseases Cases

95 || Poliomyelitis. ... . .o ool
26 || Puerperal septicemia....
8 || Scarlet fever.............
1 || Tuberculosis. ..
285 || Typhoid fever...
1 || Whooping cough ...............

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 § July 6-12 July 1319 July 20-26
Disease Com- Com- Com- Com-
Cases | munes | Cases | munes | Cases | munes | Cases | munes
affected affected affected affected
28 35 31 51 41 42 M
9 10 9 11 8 7 6
82 99 71 78 56 35
162 238 159 277 172 270 178
13 53 22 90 31 84 35
1 2 2 1 1 3 3
260 [ 1,054 208 | 1,003 209 652 163
8 25 13 17 14 25 20
116 244 97 253 104 321 111
208 505 307 816 401 886 415
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
Dlphtheria ........................ 3 1 || Tuberculosis. 18
Enteritis, various.. .. 31 36 || Typhoid fever. . 2
Influenza._ _ .o ceeeeaaans 17 4 wyphus fever. 1
Malaria. 461 20 hooping cough. 18
Measles. ..o ococcemmcceeeeas] 1 el

101438°—32——4
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