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THE EL1IMNATION OF CARBON MONOXIDE FROM BLOOD,
BY TREATMENT WITH AIR, WITH OXYGEN, AND WITH A
MIXTURE OF CARBON DIOXIDE AND OXYGEN.1

By R. R. SArERs, Surgeon, United States Public Health Service, Chief Surgeon, Bureau of Mines; and
W. P. YANT, Assistant Chemist, Bureau of Mines, Department of the Interior.

*INTRODUCTION.

The most important factor in the treatment of cases of carbon
monoxide poisoning is the early elimination of the CO from the
blood.- This fact has been recognized by many investigators, and,
as a result, the use of oxygen (02) was recommended several years
ago. Apparently the importance of the early elimination of CO
has not been sufficiently emphasized, as many cases do not receive
the oxygen treatment, or its administration is delayed several hours
after the removal of the victim from the impure air.

Recently, the addition of carbon dioxide (C02) to oxygen 2has been
recommended as being more efficacious than oxygen alone. In order
to determine the relative values of the two treatments-that is,
O2and a mLxture of CO, in 2, as shown by the speed of elimination
of CO from the blood of man, the general effect on the victim, and
the resulting condition-the following treatments were studied:

1. Subjects were allowed to breathe normal air.
2. Subjects were allowed to breathe pure oxygen (98.5 per cent

02, 1.5 per cent N2).
3. Subjects were allowed to breathe 8 to 10 per cent of carbon

dioxide in pure oxygen.
These treatments were given after the subjects had been exposed

to firm 0.12 to 0.15 per cent of CO in air for a period of approximately
one hour, which caused a blood saturation of 30 to 40 per cent, and
symptoms ranging from severe basal headaches and dizziness to
unconsciousness.
The writers are fully aware that the expe iments are not sufficiently

extensive to furnish all the data necessary for establishing a formula
which would take care of all the factors affecting -the elimination
of CO from the blood, and likewise all those affecting recovery from
CO poisoning; nevertheless, they have accomplished their purpose

I Investigations carried on in cooperation with the Bureaui of Mines, Department of the Interior.
2 The elimination of carbon monoxide from the blood after a dangerous degree of asphyxiation, and a

therapy for accelrating the elimination. By Yandell Henderson and H. W. Haggard. Jour. Pharm.
Exper. Therap., 19), vol. 16, 1-11.
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in establishing comparative measurements of the efficacy and merits
of the three methods of treatment; and from the information ob.
tained a suitable procedure may be selected.

CHEMICAL ACTION.

Chemically, the recognized primary action of carbon monoxide
poisoning is the union of CO with the hemoglobin (Hb) of the blood,
thus depriving the latter of its function of carrying oxygen from the
lungs to the tissues. This union, from the standpoint of gas vol-
umes, is. similar to the normal one with oxygen, or, in either case,
molecule for molecule-that is, the gas-volume capacity of the hemo-
globin is the same whether it is in combination with 02, CO, or a
mixture of 02 and CO. However, the union of Hb with CO is a great
deal more stable than the union with 02, which readily comes off at
reduced pressures. Also the relative percentages or tensions of the
*two gases which will exert an equal combining force are greatly
different, that of CO being but approximately 1/300 that of oxygen,
or in a ratio of approximately 300:1, which is texmed the relative
affinity of hemoglobin for CO and 02, Thus, the combining force
of either of the two gases, when both are present, is the product of the
affinity times the tension (Ax T), and the amount of hemoglobin
that will combine with either gas (providing the tensions are high
enough to saturate all of the hemoglobin completely) in a certain
CO-air mixture will be in the ratio of these forces, or

COHb Aco x Tco
-OHb =Ao, x To2

Amount of COHb x 100and since the percentage of COHb= Total Hb or (COHb+02Hb)'
by substituting from equation (1), according to the rules of proportion,

Aco x Tco
Percentage of COHb ( To)(o X 100. (2)

Thus, from equation (1) it can be readily understood why compara-
tively small quantities of CO in air may form a sufficient amount of
COHb to cause oxygen deprivation, resulting in a deleterious effect.
For example, 0.05 per cent (or 5 parts in 10,000, this being the usual
way of expressing gas tensions), in pulmonary air which contains
approximately 1,500 parts of oxygen would result in about 50 per
cent of the hemoglobin combining with carbon monoxide.

Percentage of COHb = (Aco x Aco)Tco x100(AoxToo) + (Ao. x To.)
300x5

(300 x 5) + (1,500 x1) X 100
=50 per cent.

2054
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It is improbible in CO poisoning that there will be a complete equi-
librium established, because, as the equilibrium point is approached,
the tendency of the COHb to dissociate into CO and Hb also increases,
thus slowing down the reaction, which at first proceeded rapidly.
However, it has been found by Henderson and coworkers 3 that with
low tension -of CO, and with the subject at. rest, about half the
equilibrium is attained in the first hour and about three-fourths in
the firt two hours. Should the victims or subjects be exercising, a
greater respiratory exchange would take place, and likewise an
increase in the amount COHb formed in a given time. With higher
amounts of CO in the air, the reaction is faster, and the time required
to reach half the equilibrium point is greatly lessened, perhaps. to
about 15 miutes for concentrations of 50 parts of CO per 10,000 of air.
Thus the chemical.reaction of CO poisoning is essentially that of

reversible mass action, and can be made to proceed in either direction
by changing the mass or tensions of the -gases in the pulmonary air
or blood; and it is on this basis that methods of treatment have
been devised.

PHYSIOLOGICAL ACTION.

The principal physiological effects seem to be those of insufficient
oxygen supply, or asphyxia.4 In an exposure to carbon monoxide,
the victim's blood is being continually and increasingly incapacitated
for carrying oxygen from the lungs to the tissues, the degree of
incapacitation depending upon the concentration of the gas and the
duration of the period of inhalation, anid the severeness of effects
'depending upon the extent of incapacitation and its duration. A
more severe case of poisoning results from a long exposure to a low
concentration than from a short exposure to a high concentration,
even though the percentage of hemoglobin combining with the carbon
monoxide is the same in each case. As the effects are almost in
direct proportion to the length of time and the extent of oxygen
deprivation, whether the time elapses during exposure or after
exposure, it is plainly suggested, and has recently been emphasized by
a number of investigators,5 that the first and most important action
in a method of treatment should be a speedy removal of the gas from
the blood, so that it can resume its normal oxygen-carrying capacity
and thus decrease the danger or extent of tissue degeneration and
permanent damage.

a Physiological effects of automobile exhaust gas and standards of ventilation for brief exposures. By
Y. W. Henderson, H. W. Haggard, M. C. Te3gue, A. L. Prince, and Ruth M. Wunderlich. Jour. Ind.
Hygiene, vol. 3, July, 1921, pp. 79-92.

4 Studies of carbon monoxide asphyxia. By Howard W. Haggard. Amer. Jour. Phys., vol. 60, April
1922, pp. 244-249; vol. 56, July, 1921, pp. 390-403.

6 The elimination of carbon monoxide from the blood after a dangerous degree of asphyxiation, and a
therapy for accelerating the elimination. By Yandeli Henderson and H. W. Haggard. Journ. Pharm.
and Exp. Therap., vol. 16, 1920, p. II.



Septemiber 7, 1923.

PRINCIPLE OF TREATMENT FOR REMOVING CO FROM THE BLOOD.

T'he reversibility of the chemical. reaction between CO and the
blood is a fortunate one. When a victim of poisoning has been
removed to fresh air, he immediately begins (in cases where respiration
has not stopped, otherwise artificial respiration must be used) to
eliminate that part of the CO which, through dissociation of the
carbon monoxide-hemoglobin, is liberated in the lungs, and the
portion of incapacitated hemoglobin begins to decrease. But this
natural elimination, since it depends upon the mass of 02 in normal
air, is rather slow and does not attain the speed which is often neces-
sary to save life or to reduce the after effects as much as possible;
and it has become a practice to give inhalations of oxygen in an almost
pure form, thereby increasing its tension both in the pulmonary air
and in solution in the plasma, consequently hastening the elimination.
This is further aided by increasing the respiratory exchange and,
consequently, the removal from the lungs of the CO liberated through
dissociation, so that its reunion with Hb is inhibited.

EXPERIMENTAL WORK..

Careful observations were made on the respiration, heart rate
objective and subjective symptoms, and the percentage saturation of
the blood. The experiments were planned to secure data as free as
possible from individual differences. The same three men were used
for three parallel experiments, and each individual took one of the
three treatments, so that on completion of the series data were
afforded relative to individual differences from which average results
could be obtained.
The 1,000 cubic foot gas chamber a at the Pittsburgh Experiment

Station of the Bureau of Mines was used for the experiments. The
carbon monoxide for making the CO-air mixtures was generated by
dropping formic acid into heated sulphuric acid, purified through a
soda-lime canister, and then metered into the chamber. Samples
of the resultant mixtures were taken in duplicate or triplicate at the
beginning and end of each experiment. Analyses were made for CO
by the liquid-air iodine-pentoxide method.7 Blood samples were
taken at various intervals' and analyzed by two methods, namely,
the spectrophotometric 8 and the tannic acid.9

6 Described in detail in "Physiological effects of expo3ure to low concentrations of carbon monoxide."
By R. R. Sayers, F. V. Meriwether, and W. P. Yant. Public Health Reports, vol. 37, No. 19, May 22,
1922, p. 1127. Reprint No. 74&

7 The determination of carbon monoxide In air contaminated with motor exhaust gas. By m. C.
Teague. Jour. Ind. and Eng. Chem., vol. 12, Oct. 1920, pp. 964-968.

8 Work cited in footnote 6.
9 The tannic acid method for quantitative determination of carbon monoxide In blood. By R. R. Sayes

and W. P. Yant. Bureau of Mines Report of Investigations, Serial No. 235, May, 192 Public
Helth Reports, vol. 37, No. 40, Oct. 6,1922, pp. 233-2439. Repnnt No. 790
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As further data, analyses of the carbon-monoxide alveolar air were
made, the samples being obtained by rebreathing 8 times into a
1,500-c.c. rubberized bag. The gas. thus obtained. should be in
equilibrium with the blood, and a determination of the CO content
should show any change taking place in the amnount of carbon
monoxide-hemoglobin. Analyses were made for CO by the liquid-
air iodine-pentoxide method previously referred to.
The apparatus used for supplying the 02 and CO2-0 mixtures to

the subject is shown in Figure 1. It is the regulation inhaler used
for such work, and consists of a storage tank containing the oxygen
at high pressure, a pressure-reducing valve, a gauge to indicate the
quantity in the tank, a rubberized supply reservoir, a Tissot type
Army gas mask facepiece, and a connecting hose so fitted with mica
valves that the gas to be breathed is drawn into the lungs from the
air reservoir bag and then exhaled to the exterior, thus giving a
continuous and fresh supply. While in use, the valves are adjusted
to let the gas escape through the reducing valve into the reservoir
at a rate approximately equal to the breathing of the subject. In
all experiments, analyses were made on the contents of the storage
tanks, and the volume used was calculated from the indicated pres-
sures. Tables I, II, and III include these data.
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TABLE III.-Rate of elimination of carbon monoxide as obtained by dieret toof
treatment.

tTest No. 3, Mar. 3, 1922. Began 12.45 p. m. Condition of test: Concentration of CO, parts per 10,00o;
start, 15; end, 14; average, 14.5; duration of exposure, 69 minutes; duration of treatment, 45 minutes.]

SUBJECT, SAYERS. TREATMENT, OXYGEN FROM GIBBS BREATHING APPARATUS.
VOLUME, 682 LITERS, INCLUDING BAD LEAK.

Carbon monoxide Carbon monox-
saturation of blood, ide in alveolar Respiration. Pulse. Personal -dta.
per cent. air.

S-po- Prs Rate Rate
Time tro- Tannic Time Parts Time per Time per Time
(inm.)_pbotoo3° acid. (mu(in.). per. (min. min- (n-.). mi- (m .a.) ymptms.

eter. ute. ute.

0 ...... 0 ........... 8 16 0 72 0 Slight cold at time of en-
trance.

38 18 20 ........ 30 18 30 74 30 Nosymptoms except a lit-
tle tightness across fore-
head.

....... 45 2.3...................... 45 Slight headache on walk-
ing. Yawned several
times.

57 75 57 Slight dull he#dache.Dizzy on standing.
63 34 35 68 2.6 ....... ........ ............... ......

OUT OF CHAMBER AT END OF 69 MIINUTEs. BEGAN INHALATION OF OXYGEsN.

93 18 20 100 1.5 77 14 77. 82 ...
82 18 ............

STOPPED INUALATION AT END oT 99 M¶NuTzs.

120 15 15 . ..... ........ .......

180 13 11 180 1.1 180 16 180 868 180 Single, very fleeting sharp
pain in head. No con-
tintlous headache, pal-
pitation or dizziness.

240 9 8 240 .8 240 17 240 72 .......
300 ...... .6 30) .6 300 17 300 72 303 Feels fine.
360 A8 5 360 .8 360 17 360 70.
420 8 4 420 .8 420 17 420 76.
480 7 3 480 .5 480 ....... 480.

SUBJECT, McCONNELL. TREATMENT, OXYGGEN; VOLUME USED, 478 UITERS.,'

0 ...... 0 ........... 0 16 0 9 0 Good condition attimeof
entrance.

30 22 20 .30 18 30 84 .......
30 No symptoms.

45 2.8 ....... .... ..... 42 Ti|ghtness slght diz
on stan&ing. ma

so 35 35 68 3.5 50 16 50 90 50 Slight headache, sleepy,yawning a great deal.
601 Deflnite headache.

OUT OF CHAMBER AT END OF 69 MINUTES. BEGAN I ON OF OXYGEN.

90 22 25 ............ 75 16 75 881..1
97 19 I

115 18 17 115 ........ 103 18 1i04 861.

1 Analysis of oxygen used: 02, 98.5 per cent; Ng, 1.5 per cent.
3 Analysis of oxygen used: 02, 98.5 per cent; N2, 1.5 per cent.
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TABLE III.-Rate of elimination of carbon monoxide as obtained by different method.
of treatment-Continued.

SUBJECT, McCONNELL. TREATMENT, OXYGEN; VOLUME USED, 478 LITERS-Contd.
STOPPED INHALASON AT Eiw or 114 M[NuTzs.

Carbon monoxide Carbon monox-
saturationof blood, ide in alveolar Respiration. Pulse. Personal data.
per cent. air.

Spec. Parts Rate Rate
Time tro- Tanni Time per Time per Time per Time symptoms.

(min.). photom. acid. (min.). 10,000. (min.). miii- (min.). miii- (min.).
eter. ute. ute.

180 16 11 180 1.1 180 18 180 84 180 Headache remains but not
as severe as at s3me time
lin test No. 2.

240 11 9 240 ....... 240 16 240 84
300 9 7 300 1.2 300 16 300 90.
360 ....... 6 360 .9 360 16 360 84.
420 5 5 423 .8 420 18 420 91.
4l,20 3 480 5 480 16 480 84 ...... Feels o. k.

1f200 .. . . 0 . .. . . . . . . . . .. . .. . . . .

SUBJECT, MASSEY. TREATMENT, CO-O2 MIXTURE. VOLUME USED, 772 LITERS.$

0 ........ 0 ....... ............... 18 0 80 0 In good condition at time
of entrance.

43 22 20 45 1.8 30 16 30 93 .......
59 Slight unnatural feeling

in head.
65 34 32 69 3.4 60 .. ......60 91B 57 Tight feeling in head.

OUT OF CHAMBER AT END OF 69 MINUTES.

87 21 24 ...... 72 22 ... 1-...1
113 .10 10 115 .1.2 805 4 26 ..1- ....I

95 4 28 ............
10 4 27 ............
107 430.

STOPPED INHALATION AT END OF 114 MInuTEs.

180 8 8 180 1.0 180 16 180 88 180 Distinct headache.
240 1 7 240 1.1 240 18 24) 82 .
300 8 5 300 .8 300 18 300 96 .1
360 7 5 361) .7 36) 20 36) 84......
420 5 4 420 .6 420 18 420 90 .1.
480 7 3 48015 480 16 480 84.

'Analysis of COr-02 mixture:

Cylinder 1. Cylinder 2.

Per cent. Per cent.
CO.. 8.2 8.3

02 . 90.8 89.1
Ns .. 1.0 2.6

4 Respiration much deeper than normaL
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DEEPMRTAT1ON AND DISCUSSION OF RESULTS.

In a consideration of the efficacy of each of the three methods of
treatment used, the average of the percentage saturation found in
the blood was plotted against the time in minutes, which resulted in

.I

0

}g~~~~~~~~O1111- 1'.
t-9 1\X1 1 1 1 1' 1'

X f 7 11 1SS 0-1-
3I._ __ __ __l-___--l
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T77t:- IVINUT
F?I. 2.-Cu.ves showing comparative elimination of carbon monoxide from the blood by inhala-

tions of air, oxygen, and a mixture of CO2 in oxyge.

the curves represented by Figures 2, 3, and 4. Owing to the rather
high concentration, and the like conditions of exposure for all three
subjects, there was little difference to be found in the saturation; but

FG. 3.-Curves showing comparative elimination of carbon monoxide from the blood by inbala-
tions of air, oxygen, and a mixture of CO in oxygen.

the data were recorded for comparison with the development of
symptoms. As regards elimination, however, a very decided differ-
ence is indicated.
Although we did not attain in each case exactly the same degree of

saturation of the blood with CO, a general comparison of the portions
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of the curves of each test which fall in the area of treatment shows
that there is a difference in the rate of elimination of CO for each of
the methods used, and that the speed of the exchange increases in
the following order: Air, oxygen, C02-02 mixture.
The difference between the air and oxygen results is explainable

on the basis of the relative percentage of oxygen in the inhaled gas,
that is, 20.9 as against 98.5. The lung ventilation remained practi-
cally normal in the use of both air and oxygen; and the effect is
primarily one of increasing the tension of 02 in the lungs-and in
solution with plasma. This same factor explains the increased
efficiency of the CO,-02 mixture over the elimination with air, but
it does not account for the further increase of the. C0202 over that
of the 0,. By a comparison of the respiration rates and volumes
breathed, as given in Tables I, II, and III, it will be noted that there
is an increase inm each case in which the C02-02 miture was used;

lfi114---to Fo=41L- -Oxy n

VW& m. -ox3

FJG. -Cure/s showing comparative elimination of carbon monosxide fr-om the blood by inhala
tions of oxygen and a mixture of C02 in oxygen.

and, further, by comparin these increases it is interesting to find that
the elimiation was fastest when these increases were the greatest.
Although the tension of °2 ill the inhaled air was only appr'o.imately
90 per cent of that when °2 alone wa-s used, a more rapid elimiation
was secured by the increased lung ventilation, which compensated
for the decrease in the °2 byr a more frequent change of the lung gases
and the physical effects accompanying it.
A study of all the curves shownm on Figure-s 2, 3, and 4 reveAls a

regularity in the elimination which would be expected from -the type
of the reaction. After the curves had been plotted, it was seen that
they were of the exponential type, in which the log of any saturation
percentage .of Hb combinn with CO (S') after a time had elapsed,
was equal to the log of the iniM'tial saturation (S)plus a constant
(b log e) t-imes the time -(t) (Log S'=Lg S+(b log e)-t). This

2068
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constant (which is negative) was determined by the method of aver-
ages for comparative curves and portion of curves with the following
results:

TABLE IV.-Constants determined by method of averages for different treatment portions
of elimination curves, Figures 2, 3, and 4.

From blood

From average saturations
Treatment. Test of determiied calcullatedNo. blood satura- from alveo.

tions, b- lar air, b=

Air treatment ....................................................... 1 -0. 00160 -0. 00193
2 - .00196 -. 00193

Oxygen treatment .................................................... 1 -. 00659 (1)
2 -. 00754 (l)
3 - .00665 ('

Co-02 treatment .................................................... I_ .00918
2 - .0132 (')
3 - . 0127 (1)

'Sufficier)t data not taken.

The values obtained for these constants plainly demonstrate the
importance of increased tension of 02 in the lungs, as shown by a
comparison of those for air treatment with thQse when 02 was used.
T-he ratio is nearly 1: 4, or approximately that of the relative propor-
tions of 02 in the inhaled air.

Further, a consideration of the constants for the C02-02 treatment
emphasizes the importance of lung ventilation during elimination
and indicates the value of depth of breathing as against mere increase
of rate; for in tests 1 and 3 (Figs. 2 and 4) the rate increase was
practically the same, but the volume used by the subject in test 3
was considerably larger, which agrees with the elimination as. deter-
mined from the blood saturations. In test 2 (Fig. 3), it is much in
evidence that the maximum efficacy of the treatment had been passed,
as the exceedingly large increase in volume used did not result in a
proportional increase in the rate of elimination. However, the con-
stants obtained from all three of the experiments show a marked
increase in the elimination of CO by treatment with the CO,2-O
mixture.

In order to condense the data from the different experiments, and
represent the average efficacy of each of the three methods, curves
were prepared, using arbitrary values for S' in the equation found
to represent the curve of elimination (S'=S+ (b log ex t)), the
constants b log e used being the averages found for each respective
treatment (from Table IV). The curves obtained are shown in
Figure 5.
These curves, in addition to their use in comparing the elimina-

tion resultinig from the different treatments, are also of value in
making fair estimates of the time required for the removal of carbon

591 600-23 2
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monoxide from the blood, should the saturation at any time be
known. For example, supposing that a victim was found to have
his hemoglobin 52 per cent saturated with CO, and had no other
treatment than air, he would, under normal conditions, have ap-

proximately 4 per cent COHb remaining at the end of 600 minutes.
Of course, as the initial saturation increases to the stage causing
respiratory failure, the elimination will vary accordingly somewhat
from the curves given, as they were determined from experiments
during which the initial saturation did not exceed 42 per cent. In
cases in which persons have reached a state of coma as a result of
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hG. 5.-Average curves showing comparative eliminAtion of carbo monoxide from the blood by
the the differnt treatments. The data from which the cure were plotted wer derived
by means of the equation S'c=2+(b log e)t, uing averps of the cstants b loge.

asphyxiation, the experience of other investigators10 bears out the
importance of the respiratory factor in that the curve will not initi-
ally follow that of a rectangular hyperbola. During the period of
feeble respiration the elimination will be slower, but will increase
directly with the respiration until the latter has assumed a fairly
normal rate, and the curve of elimination will then merge with that
of the form shown on Figure 5. However, the period of feeble res-
piration is comparatively short, and the speed of elimination is very
rapid after the victim has been removed to fresh air, both of which
factors affect the curves.
A series of results obtained from various sources by experimenta-

tion was tompared with the results found by estimation from the
curves, with the following results:

10 Personal communication from Y. Henderson.
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TABLE V.-Comparison of experimental data with valtues from Figture 5 of this report.
[From data represented on curves of tests 1, 2, and 3, Figs. 2, 3, and 4, described in this report. Men

used as subjects.]

Blood saturation. Blood saturation.

Time (minutes). By From Time (minutes). By From
analy- average, analy- average,
si. curve sis Fig.v5Fig. 5.Fi.5

Test 1-air treatmetnt: Test 2-air treatment:
Initial ................... 35. 5 35. 5 Initial ................... 37.0 37.0
20 .-................ 29.0 32.5 13 ................... 32.0 34.5
37 .................... 24.5 30.5 40 .................... 28.0 31.0
95......... 19.0 24.0 118 .21.0 22.5
155 ................... 17.0 18.5 1&3 .----.--.--.-- 17.0 17.0
215.................... 12.5 14.5 228 ....... 11.5 12.0
305...................... 10.5 10.0 348 .................... 7.5 9.0

Test 1-oxygen treatment: Test 1-(CO2-O2) treatment:
Initial ... .......... 33. 0 33. 0 Initial ... 34.0 34.0
24.20.5 22.0 24 .........-.--.--.-. 19.0 18.0
45..................... ...... 15.0 16.0 45.. ... ....... ........ 12.5 11.0

Test 2-oxygen treatment: Test 2-(COT-02) treatment:
Initial ..................... 38.5 38. 5 Initial ....... 42.0 42. 0
18 . ................... 23.5 28.0 18...................... 20.0 27.0
45......... 16.0 19.0 45 ...............5 12.0

Test 3-oxygeen treatment: Test 3-(COS-02) treatment:
Initial ......... 42.0 42.0 Initial .................... 35.0 35.0

16 .24.0 32.0 18 .22.5 22.0
45 ..................... 17.5 20.0 45 ...................... p.o 11.0

[Data from an unlpublished report of a similar investigation on carbon monoxide treatment by Dr. H. R.
O'Brienl. Meis used as subjcets.]

Oxygen treatment: (COs-02) treatment:
Initial.....................30.5 30. Initial.36. 0 36.0

13 ................ 35.0 31.0 14................ 24.0 25.0
33 ......................... 2-6.0 23.5 25....................... 19.0 18.0

Oxygen treatment: 36 .... 16.0 14.0
Initial..... 35.0 35. 0 (CO2-02) treatment:
16 ... 25.0 26.0 Initial .46.0 46.0
35..................... 18.0 20.0 17.28.0 30.)

TABLE VI.-Comparison of data obtained by other investigators I with those obtained
from Figure 5 of this report.

Time.

Air treatment:
Initial ..............
150 minutes............
Initial .................
60 minutes ..............

Initial ..................
30 minutes...............
70 minutes ............
100 minutes.............
175 niintutes ............
210 minutes... ......

250 minuites.............

Blood saturation.

From
By average,

analysis curve
Fig. 5.

22.0
5.0

26.0
17.0

27. 8
27. 5
16.2
19.6
5.1
0.0
0.0

22.0
12.0

26.0
20.0

i....
24. 5
20.5
18.0
14.0
12.0
10.0

Time.

Air treatment:
Initial ..................
60 minutes ...............
120 minutes...............
Initial..................
30 minutes................
60 minutes ............
90 minutes................
Initial .................
180 minutes...............
Initial ...................
60 minutes................

Blood saturation.

By
analysis.

18.0
12.0
5.0

20.0
17.0
14.0
8.0
21.0
8.0
18.0
6.4

From
average,
curve
Fig. 5.

18.0
14.0
11.0
20.0
18.0
16.0
14.0
21.0
10.0
18.0
14.0

I Data from Appendix 4, New York State Bridge anid Tunnel Commission Repcrt of Tunnel Gas Inves.
tigationis Problem No. 2, "Physiological effects of exhaust cases." By Yandell Henderson. (Men used
as subjects).

_~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ I 1
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The results of this comparison indicate that with fairly normal
respiration the average curves (Fig. 5) may be used to estimate within
practical limits the rate of elimination, as a variation of 5 per cent is
not exceedingly significant from the standpoint of physiological
effects. In Table VI, the agreement is not as close as in Table V;
but it must be remembered that, owing to the comparatively low
initial saturations, the results are more likely to be affected by
experimental error.
Thus it seems that the efficacy of the three methods of treatment

is within the allowable limits, represented by the average curves,
(Fig. 5) ca:lculated'from the data obtained as a result of this investiga-
tion.' The blood was analyzed by two methods and by two different
observers, with further confirmation in two instances by calculation
of blood saturation from an analysis of alveolar air. The resulA of
the different'experiments are well in agreement' with each otir,
there being no unexplainable erratic variations.' The curves'`aiie
similar in type to those representing the amount of a substtiile
remaining in a reacting system after an int-erilof time. The &_n-
stants appear to be' interr'elated in respect to oxygen te'n'sion and, -to
an extent, in respect to lung ventil'ation,;which is in agreement With
the work of other investigators.1' It Sis unfo-ktunate that no depetid-
able data were obtainable for the elimitation of CO as it occurs when
the initial saturation is above 45 per cent; but owing to the risk
incurred, it is not desirable to go highei in experimental work, as
death might even occur at that point shouild the 'subject be in a poor
physical condition.- These---high saturation results can only 'be
obtained by chance observations of cases -of accidental poisoning;
and when such have been obtained, the dotted portions- (50 to' SO
per cent) of the cu-rves shown on'Figure 5 can be checked.

DISCUSSION OF SYMPTOMS RELATIVE TO METHOD OF TREATMENT.

The symptoms experienced by subjects during the exposure are
considered mild to moderate. Headache and dizziness were the
most common symptoms and were exaggerated on exercising. The
pulse rate and the rate of respiration during the exposure remained
practically normal, as shown in Tables I, II, and III. This was true
also during treatment and after treatment, with the exception of the
rate of respiration when breathing CO2-02 mixtures.
The subjects who recovered in air had severe headaches, and were

physically unfit for several hours after exposure, usually during the
remainder of-the day. The rate of elimination of CO from the blood
when the subject was breathing air was very gradual, 5 to 6 hours

11 The treatment of CO asphyxiation by means of oxygen, plus Co2 inhalation. By Yandell Heer
son and H. W. Haggard. Jour. Amer. Med. Assn., vol. 79, Sept. 30, 1922. pp. 1137-1145.
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being required to reduce the hemoglobin saturation from about 35
per cent to 10 per. cent.
The breathing of oxygen diminished or relieved the symptoms, and

there were either no after effects or they were very much less severe
than when.recovery took place in normal air. This was especially
striking in the case of subject Massey (Table II), who collapsed and
was given oxygen for 45 minutes, after which he experienced no
untoward symptoms other than feeling a little tired. The rate of
'elimination of carbon monoxide from the blood caused by breathing
oxygen was much more rapid than that resulting from breathing
normal air. By referring to the curves, it will be noted that the
breathing of pure oxygen causes the elimination of the CO about
four times as fast as the breathing of normal air.
The breathing of 8 to 10 per cent of CO2 in2 caused deeper and more

rapid respiration, which b-ecame tiring after a few minutes. The rate
of respiration and the volume breathed increased from 50 to 100 per
cent, varying with the subject. The ater symptoms were more
severe than those following the breathing of oxygen, but not as severe
as when elimination was produced by normal air. The use of 8 to
10 per cent of CO, in 0,. causede the, elimination of the CO from the
blood- five to six times as- fas.t as the breathing of normal air; in
other words, the CO2 mixtures removed the CO from 25 to 50 per
cent faster than did the pure 0,.
Henderson 12 states that breathing CO,-O, mixtures produces an

increase in blood pressure. This probably causes an increase of
flow of blood through the lungs, and would thus aid in the elimination
of CO; but in victims that have been gassed over a comparatively
long period (several hours), the heart might perhaps be weakened
and unable to withstand the increased stimulation for breathing
caused by the CO2. However, if the patient is under constant
observation, overstimulation may be avoided by temporarily stoppi
the use of the C02-02 mixture; or, as suggested by Henderson and
Haggard,13 this effect may be prevented by the administration of
atropin. Lower percentages of CO2 in 02 produce less effect; and it
is hoped that a safe percentage -may be found for routine first-aid
work.

ISUMMARY.

1. Recovery from carbon-monoxide poisoning depends to a great
extent upon early elimination of carbon monoxide from the blood.

2. The rate of elimination of carbon monoxide from the blood
depends upon the percentage of oxygen in the air breathed, also
upon the rate and depth of respiration.
" Administration of carbon dioxide after anesthesia and operation. By Yandell Henderson. Jour.

Amer. Med. Assn., vol. 76, No. 10, Mgr. 5, 1921, p. 672.
" Personal communicatio..
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3. Pure oxygen causes the elimination of carbon monoxide about
four times as fast as normal air, when breathed by persons who
have been gassed until 35 or 40 per cent of the hemoglobin in their
blood has been combined with carbon monoxide.

4. Breathing a mixture of oxygen containing 8 to 10 per cent of
carbon dioxide causes deep and rapid respiration.

5. Breathing a mixture of oxygen and carbon dioxide (8 to 10 per
cent) causes the elimination of carbon monoxide about five to six
times as fast as normal air, when breathed by persons who have
been gassed until 30 to 40 per cent of their blood has been combined
with carbon monoxide.

6. It is recommended that all victims not under a physician's care
be caused to breathe oxygen in the purest form available for,. at
least 20 to 45 minutes.

7. It is recommended that physicians use the carbon dioxi4e-
oxygen mixture where possible, and note the results, but when this
mixture is not available that they use pure oxygen.
Acknowledqments.-Acknowledgment is made to Dr. W. J. Mc-

Connell and Dr. B. Massey, who aided in making these tests; to Mr.
S. H. Katz, Mr. G. W. Jones, and other chemists of the Bureau of
Mines gas laboratory, and to Mr. G, S. McCaa, and Mr. J. H. Zorn,
of the mine safety service, all of the Pittsburgh experiment station
of the Bureau of Mines; also to Dr. Yandell Henderson, of Yale
University, who kindly read and criticized the report.

STUDIES ON TEIE PERMEABILITY OF LIVING AND DI;AD
CELLS.

III. THE PENETRATION OF CERTAIN ALKALIES AND AMMONIUM SALTS
INTO LIVING AND DEAD CELLS.

BY MATILDA MOLDENHAUER BRooKs, Assistant Biologist, Dsivi-son of Pharmacology, Hygienic
Laboratory, Uniited States Public Health Service.

LIVING CELLS.

It has frequently been stated that penetration of the so-called
weak bases is much more rapid than that of the strong bases.
Warburg (1), Harvey (2), and others noted that NH40H readily
penetrated living cells while NaOH and allied bases did not. Since
ideal conditions for measuring the rate of penetration of bases into
living plants by direct determinations were afforded through the
structure of the marine alga, Valonia ventricosa, it was thought of
interest to test these conclusions.
Methods for direct analysis of the sap of living plants have been

developed by Osterhout (3) and by the writer (4) in the experiments
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on the fresh-water alga, Nitella. The internodes of this plant are
cenocytic cells, consisting of a central vacuole filled with cell-sap
and surrounded by a delicate layer of protoplasm and by the cell-wall.
It is possible to pierce the cell-wall by means of a sharp-pointed glass
capillary pipette and collect the sap in an uncontaminated condition.
The quantities of sap obtainable from NiteUa are, however, very
minnte as compared with the amount of sap which can be obtained
from Valonia, which was used for this investigation. Valonia is a
spherical one-celled (coenocytic) marine alga. The plants are of
various sizes, usually yielding 5 c. c.- to 10 c. c., but sometimes as
much as 50 c. c. of sap. This quantity affords adequate amounts
for accurate determinations. *By expressing the cell-sap (free from
eontamination) into Pyrex tubes and adding indicators, the pH
value of the sap of successive plants can be determined at intervals,
and the rate of change in pH noted.

This method is described in full-in a-previous paper (5) on penetra-
tion of acids and will not be repeated here. It was found in the
study on acids (5) that two sets-of. determinations for pH values of
the sap were necessary:. one setv with and one without free CO2.
The' free CO2 present in the cell. taried as the surroucLding medium
was changed and as -the- time during which these conditions prevailed:
When 002 is blown out of the cell-sap, there is removed not only

the CO2 which is free at the time that aeration begins but also a
certain amount of CO, previously pr6sent in a combined state, which-
takes the place of the 002 already removed, until an equilibrium is
attained which is compatible with the C02 tension of the so-called
CO-free air which is introduced. Attention is called to this state-
ment in order to avoid misunderstanding about the identity of the
C02 of the sap which is removed through aeration.
' Siiice analytical methods ean not' distinguish anhydrous C0, from
H1CO3, these terms are both included in the term "free C02."

In addition to making "C02-free" determinations, it was also
necessary, in this investigation, to remove the free NH3 of the sap in
those experiments where ammonium salts or bases were used. For
this purpose the expressed sap was aerated with air which was also
NH3-free. The system used for aeration, therefore, consisted of a
train of three flasks containing, respectively, NaOH, H2SO0, and
distilled water.
The pH of normal sap with free C02 is from 6.2 to 6.4; and without

free C02 it is 6.& to 6.8 The sodium salt of brom thymol blue was
used as an indicator. No correction was made for the salt error,
which appears not to have been determined, but which in any case
would not affect the conclusions derived from these data.
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Atkinss (6) has also estimated the rea:ction of some marine algae and
found it to be neutral or slightly alkaline. Since his estimations
were made upon plants which had been cut or crushed and stained
with indicators, the usual criticisms con-cerning in,jured tissues or
extracted plant juices would apply to his results. He also took no
account of the free CO2 which probably escaped during the manipula-
tion, thereby causing an increase in alkalinity which was not taken
into account.
Hoagland and D-avis (7) found by direct methods like those used

by the -writer that the pH of the sap of a California species of Nitella
is 5.2. It is of interest to compare this with the pH of Nitella at
Woods Hole, Mass., and at Washington, D. C., which was found by
the writer (8) to be 5.7. Trhese differences are probably -due to
specific or environmental differences. Similarly the pH of the sp
of Valonia at Miami, Fla. (6.2 to 6.4), was found by the writer (5) to
be higher than that of the Bermuda Val-onia (6.0) as reported by
Crozier (9).
Hoagland and Davis(7) proposed to find out directly by analyzig,

the cell-sap of Nitella whether changes in the alkalinity of the sur-
rounding mediuim affected the pH-of the sap. The water in which the
plants were growi.ng was allowed to become alkaline to pH 9.4
through the agency of photosynthesis. The authors noted no sub-
sequent change in the pH of the sap and no exosmosis of chlorides,
which always accompanies injury. Atkin-s (10), on the other hand,
using the same method for producing allkalinity in sea water, found
that injury occurred in the case of the superficial cells of Ceramium
rubrum, but not in the case of Ulva.

Jacobs (11) subjected flowers of a hybrid Rhododendron, containing
a natural indicator which turned blui-e in the presence of alkali, to
solutions of ammonium sulphate, chloride, and acetate. Although
these solutions were acid, nevertheless the petals of the plant became
blue, showing that they had become alkaline.
Hoagland and Davis (7) tested, by t-he direct method, the reaction

of the cell-sap of Nitella when placed in solutions of ammonium sul-
phate, clhloride, and nitrate in concentrations of 0.005 M. They
found that penetration of ammonium caused a change in pH from
5.2 to 6.2 in 24 hours or less. This change is much less than that
obtained by the writer in the case of Valonia. Differences may be
due to the effects of the salt content of the surrounding medium or
to the composition of the sap itself. The influence of Ca on delaying
tlhe outward diffusion of chlorides is mentioned by Hoagland and
Davis.

20y7:6
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TABLE I.- Viability of Valonia in sea water after exposure to 0.03 M solution.

Length of life in days after exposure to solutions for indicated time
in houirs.

Substance.

43 1413 1 2 24 34 4 44 54

NH40H .11 2 1 >1 ......... ........ ........

NH4C1 ............................. 17 ..... 10-- ....... . 6

(NH4)2SO4 ........................... 30 ........ ....2 . 28....

(NH4),CO3 ............... 14....................-.-

KOH.. 29...................22

Injury in Valonia was determined by the time of survival after the
plants had been taken out of the test solution and replaced in sea
water alone (see Table I). Exosmosis of chlorides could not be used
as a test in this case because of the predominance of chlorides in the
sea water itself.

All of the bases and salts were dissolved in sea water. The bases
precipitated a slight-am-ount-of- magnesi'um; but this was found not
to affect the viability of the plants. It was necessary to use sea water,
as the plants died rapidly when artificial sea water, such as that lused
by Harvey, was substituted. Experiments were performed in w-hich
the pH of all the solutions was the same, and others in which the
molar concentrations were alike.
The concentrations of the bases used, and the resultant pH of the

solutions are given in Table II. There seems to be a buffer effect
at a pH of about 10.0.
The temperature at which these experiments were done was about

24° C. This is the temperature of the sea water at Miami, and of the
running sea water in the laboratory.
The plants were placed in the solutions for various periods of time.

They were then removed, carefully and quickly dried on filter paper,
and punctured by means of a pointed glass rod. The cell-sap is
under pressure and is readily expressed into a Pyrex tube containing
indicator. The pH is then noted.
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TABLE II.-. Conentratione and pH va1ue of solution. of bame ad monium sa in
sea water.

pH.

Concentration. .. Salt.

NEO4H | K°Or (NHO,|04 NE4CI (NH.,hO,

0.0015M .................. 9. 0 10 ............ ............ ....

.O(I f...................4.. 44 ............. ................

.00 M . ............................. 10.0 12 ............ ....... ............

.009M .............................. 10.0 12 ............ ....... ............

.0 M ..
.10.10 7.5 7.6 7.8

The salts of ammonium, owing.to the unequal dissociation of their
acid and alkali radicals, are speciilly fav-orable for noting the effects
of the anion and cation, separately upon the changes of the sap of
Valonia. NH4Cl and (NH4)2SO4 have an acid reaction because the
acid radical is more highly dissociated than the alkali-radical, while
(NH4),Co3 has an alkaline reaction for the opposite reason. It was
thought that by removing the free CO, and free NH3 from the ex-
pressed sap of cells placed in these solutions (by. aerating with CO2-
free-NH3-free air), it would be possible tQ detect and measure the
rate of entrance of the anion, i. e., chloride, sulphate, hydroxide, or
carbonate, by noting the divergence of the pH from normal.
The experiments of the writer on the changes in pH value of the

sap of Valonia as affected by ammonium salts confirm, in general,
those noted by previous.observers. They include, however, not only
the end-point of the reaction as obtained by these writers, but also
the time curve showing the rate and manner of penetration, and the
relative penetration of the different ions.

Figure 1 shows the penetration of NH40H into the cell sap of Val-
onia. The buffer effect at pH 10, noted when ammonia is added to
sea water, is not apparent in the cell sap. In the highest concentra-
tion of NH4OH(0.03 M), even though the pH of the surrounding
liquid does not exceed- 10, that of the cell sap becomes 11.5 Curves
C all show the pH of the sap as it is expressed,.before removing ny
of the free CO2 and NH3. Curve D shows that the pH of the sap is
6.6 after removal of free CO and NH3. This is the same pH as that
of normal cells. Therefore no permanent chemical combinations
with the components of the sap are made, although reversible com-
binations may occur. The abscissa represent time in minutes and
the ordinates represent the pH values. The dotted lines indicate
the lapse of intervals of time too great to be included on the same scale
of abscissam. These data show that the concentration of free base
tends to become equalized very quickly on both sides of the semi-
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permeable membrane, the pH value of the sap being-taken to indicate
the amount of free base penetrating. Because of buffer action the
pH of the sea water was constant (10) in the 3 hignest concentrations
of ammonia, but the pH of the sap itself became higher than 10 in the
two hiighest concentrations because no such buffer effect was present.
When qualitative tests with Nessler's reagent were made upon the

sap of cells which had been in ainmonium solutions, a heavy precipi-

9

N/I,OH4
C 2HosA

MINNUeES
FIG. 1.-The penetration of NH40H into the cell-sap of Valgnia. Curves C all show the pH of
the sap as soon as it has been expressed after having been in solutions of the in(li-ated concen-
trations for the periodls of time represented. The dotted lines represent periods of time t6o
great to be shown on the same scale. Curve D represents for al four, of the above solutio,is
the pH of the sap after the free COa and NH,3 have been removed by aeration.

tate was obtained which showed the presence of ammonia. There
seemed to be a slight precipitate in normal sap, but not nearly cdm-
parable with the precipitate in the sap of treated cells.- The odor
of ammonia as the sap was expressed.was also iunmistakable. It is
hoped that quantitative estimations on ammonia penetration by
means of the Nessler reaction will be carried out in the near- future. -
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Figure 2 shows the penetration of NH,C1. Curve C shows that the
pH of the sap becomes 8.6 in one hour and remains at this pH for 5
hours. Curve D shows that when the free NH3 is removed from the
pH Af/44

U *I0 -e MD ; ao 140
Hitur7(s

FIG. 2.-The penetration of NH#C1. Curve C shows the pH of the sap as it is expressed, and curve
D the same after aeration.

sap, a pH of 6.6, which is normal, stillpersists. After one hour, how-
ever, the aerated sap shows a greater acidity than pH 6.6, owing,
probably, to the penetration of HCI from the dissociated NH,C1.

(NHQSO',0
9-I

8.

7-

c
-n -0p -0 ,* /IoRs --o

D 2b .4 d 4 0 ,;
MG. 3.-The penetration of (NH)2SO4. Curve C shows the pH of the sap as it is expressed, and curve

D after aeration.

Figure 3 shows the effects of (NH4)2S0. -As in Figure 2, the sap
shows an increase in alkalinity to pH 8.6 in 30 minutes, a more rapid

D -fAloyns7-)f-Z- - - - --x

6
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increase than in the case of NHCl. This pH remains eonstant for
4 hours (curve C). Curve D shows that when the free NH, is removed
from the sap the pH is 6.6. No increase in acidity is noted, owing,
probably, to the impermeability of the cell to the sulphate ion. This
observation is of interest, as it confis the previous data of the writer
on the slow rate of penetration of sulphuric acid into Valonia.
The results with ammonium carbonate were thought to be of

special interest, inasmuch as both ions of this compound have such
facility in entering the sap. Figure 4 shows the effects of the pene-
tration of both the NH4 and CO, ions. When the sap from a cell
which has been 20 minutes in the solution is first expressed, the

pH (N Co
9 2

8~~~~~~~

C_-

7

D A

6-~~s

40 60 80 /00 n1o

FIG. 4.-The penetration of (NH4)2C03. Curve C represents the pH value of the sap as it is expressed;
curve B during, and curve D at the end of aeration. Curve B represents in each case the mximum
of alkalinity due to the removal of an excessive proportion of C02.

pH is 7.5 (curve C). It is possible to follow the effect of the C02-
free-NH3-free air upon the expressed sap by noting the color changes
in the indicator as the compressed air is blown through the sap.
Since the sap at first became more alkaline (pH 8.6), the CO2 was evi-
dently more easily removable than the NH3. Even after the cell
had been 2 hours in an (NH4)2CO3 solution the sap still behaved the
same as shown in curve B. As some NH3 also is undoubtedly re-
moved, together with the C02, the degree of alkalinity probably
does not indicate the full amount of NH3 which has penetrated. Con-
tinued aeration of the sap removed the free NH3 and produced a lower
pH. When pH 6.6 was reached, no more change in pH by aeration
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could be.produced. This is the same pH as that of the normal sap,
represented, by curve D, and suggests that now all the entering salt
has been removed. As no one indicator rovered the entire pH range,
it was necessary to obtain these readings by taking out samples of
sap at intervals and adding the appropriate indicator.

Figure 5 shows a typical experiment with NaOH and KOH in con-
centrations of 0.003 M (pH 10.4). Lesser concentrations produced
an even slower rate of change in pH of the sap. The use of higher
concentrations (0.03 M), the pH of which was about 12, did not mate-
rially increase the rate of change of pH of the sap. Curves A show
the pH of the sap when the free 002 is not removed and curves B
show the pH when the free C02 is removed. In the case of NaOH,

NaOh, KOH,

F' _AKOH Cuve 5
7-~~~~~~~~~~~~~~O. , _

I * ;- w '- '*___ ____oAW H -cuawA

6-

6. 20o 40 60 80

FIjG. 5.-The penetration of NaOH and KOH (O.00B If). Cures A show the pH of the sap as it is
expressed, and curves B after the free CO2 has been removed.

curve A remains at a normal pH throughout the experiment, whereas
the corresponding curve KOH shows a slightly greater alkalinity, as
though there might have been some penetration of potassium into
the sap. Again, curve B shows a more rapid increase in pH in the
case of KOR than in the case of NaOH, the pH becoming 7.0 in five
minutes while there is no change in the case of NaOH. The ultimate
pH of the former is also slightly greater than that of the latter. The
rate of penetration of K compounds is, therefore, under similar
conditions, slightly more rapid than that of those containing Na.
This observation agrees with the observations reported on various K
and Na compounds by the writer (12) in a previous publication. It is
is also evident that the penetration of the strong bases NaOH and
KOH is much less rapid than that of NH,OH, even when the concen-
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tration of the latter is much lower. This observation agrees with
the observations of former investigators on the relative rates of pene-
tration of strong and weak bases.
The viability of Valonia in these various solutions is given in Table

I. This shows that NH40H is the most toxic of the substances used,
and that NH,Cl is more toxic than (NH,4)2SO4. The slower rate of
penetration of the sulphate ion has probably some influence upon the
degree of toxicity. This is of interest when compared with the re-
sults obtained by the writer in the study on acids, in which it was
found that HCI is more toxic than H2SO4, and also that sulphuric
acid has a slower rate of penetration than hydrochloric acid.
With ammonium salts it was found that the pH of the sap before

removal of free NH3, as represented by curves C, never exceeded
that of the solution in which the cell was placed. This may be
contrasted with the case of concentrated solutions of NH40H in sea
water, which was sufficiently alkaline to call into play a buffer
mechanism in the sea water but not in the sap, and as a consequence
allowed the pH of the sap to exceed that of the outside solution.
When cells which had been placed in solutions of NH4OH in sea

water were again placed in pure sea water, the time required for the
sap to regain its normal pH was about two or three times as long
as that necessary for the original change in the opposite directions.

In order to determine wlhether the penetration of the Na ion was
affected by the OIH ions, two other types of solution were tested:
one a solution of Na silicate in sea water (pH 9.3), and the other a
solution of Na butyrate in sea water (pH 7.9). The same molecular
concentration was used for these solutions as for the hydroxides.
Na silicate undergoes hydrolytic dissociation to a considerable extent.
There was no change in the pH of the sap after 3 hours in this solu-
tion. Presumably neither sodium nor silicate ions penetrated. In
the case of Na butyrate, hydrolytic dissociation also occurs; but
it might be thought that in this case, since the butyrate ion enters
so readily (5), the Na ion also would enter. No change in the pH of
the sap took place within 18 minutes. After 27 minutes, however,
the pH became 7.5; but there was by this time decided injury of the
cell, which cytolyzed when taken out and placed in sea water. It
seems that in this case the butyrate ion entered without or with very
little Na. These experiments agree in showing that Na has little
penetrating power at any H ion concentration within the pH range
7.9 to 12. It is apparently the impermeability to Na which ex-
cludes NaOH from the cell sap. In the case of NH4OH, it was
not possible to determine whether penetration of the whole molecule
takes place or only of the NH,.

2083
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DEAD CELLS.

Wlhen dead cells were placed in solutions of the salts of ammonium
used in these studies, their sap rapidly assumed the pH of the sur-
rounding solution: (NH4)2SO4, pH 7.5; NH4Cl, pH 7.8; and (NH4)2C03,
pH. 7.8 (illustrated in Table III). When the expressed sap from dead
cells previously exposed to these solutions is placed in Pyrex tubes
and aerated by CO2-free-NNH3-free air, the pH of the resulting sap
becomes, respectively, 5.2, 5.2, and 8.8. These values are the same
as those assumed by the solutions of these salts in sea water when they
are aerated in the same way. In the case of the sulphate and chloride,
the acidity is due to the nonvolatile acid left behind, and in the case
of the carbonate, to the nearly complete removal of both ions. Both
the sap and the solutions were aerated for from 4 to 5 hours, at the
end of which time further change had practically ceased.

TABLE III.-pH of sap of dead cells of Valonnia and of surrounding solution before
and after aeration with compressed C(02-free-NH3-free air. Cells were 30 minutes in
solution.

Sap of Valonia. Solution in seawater.
Substance.

Before After Before After
aeration. aeration. aeration. aeration.

(NH4)SO4(0.03 M) .............................................. 7.6 5.2 7.55;.2

NH4CI(0.03 M) ............ 7.6 5.2 7.6 5.2

(NH4)2CO3(0.03 M) . ....................................... 7.88.87.8 8.8

NH4OH(0.03 M) .... 10.0 9.4 10.8 9.4

NaOH(0.003 M) .------------------------------------ 10.2 10.2 10.410.4

KOH(0.003 M) ....................... 10.2 10.2 10.4 10.4

Sea water ........ 8.6 9.1 8.6 9.1

DISCUSSION.

These experiments further corroborate the theory that the internal
H ion concentration of a cell is not determined primarily by that of the
surrounding solution, but that the relative H ion concentration of
the sap and the environing fluid may be profoundly affected by the
nature of the acid or basic radicals present. This is emphasized by
the comparable experiments on NaOH and NH4OH, which had
practically the same H ion concentration and yet had decidedly
different effects upon the pH of the sap of Valonia.
Although some writers have called attention to the importance

of other than H ions, the importance of the H ions seems to have been
quite often overestimated. Before definite conclusions as to the in-



2 5ptember 7, 1923.

fluence of H or OH ions can be stated, the effects of the chemical
nature of the accompanying anions or cations must be determined.
The great permeability of Valonrw to CO and NH3 or their deriva-

tive ions -raises some interesting questions. The case of ammonia
is particularly interesting, since Vanzetti (14) has shown that when
an ammonium salt in aqueous solution is allowed to diffuse against
gravity, the acid radical travels more rapidly than the base, and is in
excess in the forefront of diffusion. This finding is in accord with
the migration velocities of the ions as determined by the method of
transference numbers. Yet when NH4Cl, for example, passes through
the cell wall and the protoplasm of Valonia, the basic radical pene-
trates with very much the greater rapidity: the cell sap becomes alka-
line and ammonia is found to be present in it. In the case of carbon
dioxide the anion penetrates with a relative rapidity strikingly
in excess of that which would be predicted from the transference
ntumbers.

It will be evident that in trying to account for these differences
we must, look for distinguishing features-presumably chemical-
in the behavior of the two ions concerned, which would place them
in pecuiart relationship to the protoplasm. Two possible explana-
tions areiof particular interest: One is based upon the pseudo-acid
and pseudo-basic characters of 002 and NH3, and the other upon the
possibility that they may exist in solution in the form of dissolved
gas molecules.

In the latter case we would have to consider the passage of par-
ticles which are electrically neutral, and might, for this reason, more
easily pw through the wall and protoplasm. Such particles would
presumably carry relatively little water of hydration, which would
give them additional facility of penetration.
The explanation based upon the pseudo-acid or pseudo-basic nature

of the substances in question has been suggested by Loeb (15), who
explains the accelerating effect of sodium acetate upon the penetra-
tion of acetic acid into Fundulus eggs as the result of an increase in
the tautomeric or "aci-" form of the acid. This form is considered
to be capable of penetrating the cell with some ease. The same
possibility of transfornation into an "aci-"form exists for carbon-
ates and ammonium compounds;.. and it may be supposed that for
this reason Valonia and other forms are particularly permeable to
these " aci-"tautomers.
The penetration of acids, bicarbonates, alkalies, and. ammonium

salts depends at least in part, then, upon the chemical nature of the
ions present. For this reason it is interesting to note the fact, ex-
pressed by Loeb (13) (p. 707) that on the acid side of the isoelectric
point, "the effect of salts on the membrane potentials, osmotic

591600-23 3
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pressure, swelling of gelatine chloride, and that type of viscosity
wlhich is due to the swelling of protein particles, depends only on the
valency and not on the chemical nature of the anion of the salt."
By analogy with the experiments of Loeb, one might reasonably

inquire whether those properties (swelling, viscosity, etc.) which
depend only on the valency of the ions present have anything to do
with the regulation of permeability. Certainly in the case of Valonia
the chemical nature of the ions plays the determining part.

SUMMARY.

1. Ammonium salts (NH4C1, (Nil4) 2S0, and (NH,) ,CO3 and N140H
cause an increase in the pill vallue of the sap of Valoniia. This
increa.se is due to penetration of free NH,, which may be removed by
aeration of the sap with NiJ3-free air.

2. Inicreased acidity of the N113-free sap, presumably due to the
penetration of anions, was observed to be greater in the case of
chlorides than in the case of sulphates.

3. Both ioIns of (N1H4)2CO3 penetrate and can be removed by aera-
tion, the CO2 being more rapidly removed than NH3.

4. Different concentrations of NH140H having the same pH in
sea water may produce different pl1 values of the sap.

5. KOH penetrates very slowly but still slightly faster than NaOH.
6. The sap of dead cells assumes the same pH value as the solu-

tions in which they are placed. Their aerated sap has a pH value
equivalent to the p1I after aeration of the solutions in which they
are placed.
Acknowledgments.-The writer takes pleasure in acknowledging

the courtesies afforded by the Miami Aquarium Association where
this wQrk was done, and in expressing much gratitude to the authori-
ties of the Carnegie Institute of Washington, who made arrange-
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THE AMERICAN DIETETiC ASSOCIATION TO MEET IN
OCTOBER.

The American Dietetic Association will hold its sixth annual meet-
ing at Indianapolis on October 15, 16, and 17.
Among the speakers will be the following:

Mrs. Octavia Hall Smillie, president of the association.
Miss Effie Raitt, University of Washington.
Dr. Russel Wilder, Mayo Clinic.
Dr. A. C. Clowes, Eli Lilly Co.
Dr. Ruth Wheeler, University of Iowa.-
Dr. Louis Burlingham, Barnes Hospital.
Dr. Amy Daniels, University of Iowa.
Mrs. Gertrude Gates Mudge, and
Miss!Lydia Roberts, University of Chicago.

The program will cover every phase of applied dietetics.

DEATHS DURING WEEK ENDED AUGUST 25, 1923
Summary of information received by telgraph from industrial insurance companies for

week ended August 25, 1923, arnd corresponding week of 1922. (From the Weekly
-*Health Index, August 28, 1923, issued by the Bureau of the Census, Departnent of
Commerce.)

Week ended Corsponding
Aug. 25,12. weeki, 1922.

Policies in force ...................................... 54, 748,544 49,858,834
Number of death claims ................................... 9,600 7,691
Death claim per 1,000 policies in force, annual rate ...... 9.1 8.0

Deaths from all causes in certain large cities of the United States during the week ended
August 25, 1923, infant mortality, annual death rate, and comparwon with- corresponding
week of1922. (From the Weekly Health Index, August 28, 1923, issued by the Bureau of
the Census, Departmewnt of Commerce.)

Week ended Annual Deaths under Infant
Aug. 25,1923. death 1 year. mor-

_ rate per tality
1,000, rateCity. corre- Week Corre- wee;

Total Death sponding ended sponding en(led
deaths. rate.1 week, Aug. 25, week, Aug. 25,1922.'' -1923. 1922. 1923.'

Total ...................................... 5,935 l0.6 10.7 884 953 ........

Akron, Ohio.20 5.0 5.5 5 4 59
Abany, N. Y.3 ................................... 32 14.2 15.3 5 5 1il
Atlant a ...................................... 61 14.3 15.6 9 6 ........

Baltimore, Md ................................. 164 11.1 11.8 28 36 82
Birmingham, Ala ................................. 51 13.6 9.8 6 5 ........

Boston, Mass.
........ .170 11.5 11.6 20 34 57

Bridgeport, Conn ................................. 26 9.4 9.8 6 6 83
Buffalo,N.Y ..................................... 114 11.1 10.6 22 24 92
Cambridge Mass.................................. 18 8.4 9.4 4 3 71
Camden, 'J." ................................... 34 14.3 10.3 8 5 132

X Annual rate per 1,000 population.
2 Deaths under 1 year per 1,000 births-an annual rate based on deaths under 1 year for the week and

estimated births for 1922. Cities left blank are not in the registration area for births.
' Deaths for week ended Friday, Aug. 24, 1923.
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Deaths from all causes in certain large cities of the 'Un-ited States duringq the week ended
August 25, 1923, inifant mortality, annual death rate, and compar-ison with corresponding
week of 1922. (From the Weekly Health Index, August 28, 1923, issued by the Bureau of
the Census, Departmentt of Commerce)-Continued.

Week ended Annuial Deaths uinder Infant
Aug. 25, 1923. death 1 year. mor-

rate per tality

City. 1,000, rate,
corre- Week Corre- week

Total Death sponding ended sponding ended
deaths. rate. week, Auig. 25, week, Aug. 25,

1922. 1923. 1922. 1923.

Chicago, Ill.................. 504 9. 1 11.0 70 101 63
Cincinnati,'6IOi..................120 15.4 9.8 22 11 145
Cleveland, Ohio3..................164 9.6 10.3 24 23 69
Columbuis, Ohio................... 59 11.8 9.3 6 9 62
Dallas,Tex:.................... 31 9.1 13.6 5 3

....

Dayton, Ohio.................... 36 11.3 11.6 5 2 82
Denver, Colo................... 66 12.7 11.5 10 6.....
Des Moines, Iowa.................. 25 9.3...... 2..........
Detroft, 'Mich....................196 10.3 8.1 34 30 68
Duluth, Miann.------------------- 14 6.9...... 2..... 4
Erie,Pa.---------------------- 18 8.3 13'.3 0 5 0
Fall River, Mass.' ................. 24 10.3 16.4 4 11 57
Flint Mich.----------------- 26 11.5 ...... 5 ...... 99
Fort Worth', Te'x_.'13 4.7 10.9 2 4
Grand Rapids, Mich.-'25 8.9 8.0 6 3 95
Houston, Tex.------------------- 35 11.8 9.7 5 2.....
Indianapolis, Ind..................103 15.7 13. 9 23 13 177
Jacksonville, Fla.------------------ 23 12.0 10.7 3 3 ......
Jersey City, N.J.------------------ 71 12.0 9.7 14 15 94
Kansas City, Mo.------------------ 72 10.7 13.5 10 12
Los Angeles, Calif.----------------- 204 16.0 13.6 27 26 101
Louisville, Ky ................... 50 10.1 11.8 5 7 54
Lynnl Mass.-------------------- 29 13.1 11.4 6 7 104yn,Vas....................... 15 7.6 ..... . 1 ..... . 26
Memphis, Teonn.----------------- 58 17.8 17.4 4 6
Milwaukee, WVis.------------------ 98 10.5 6.3 20 9 99
Minneapolis, Minn.----------------- 52 6.6 9.0 6 6 33
Nas'hville, TennA.3.........------- 34 14.6 13.0 6 3

....

New Bedford, Mass.---------------- 2,5 10.0 9.4 12 5 187
NewlHaven,Conn ................. 34 10.2 10.4 5 4 65
New Orleans, La.------------------ 103 13.3 15.3 6 26 ......
New York,N.Y.------------------ 1,132 10.0 9.4 170 173 68

Bronx Borough.................140 8.7 7.0o 15 11 53
Brooklyn Borough ...............36.5 8.8 7.9 58 57 62
Manhiattan Borough.-------------- 502 11.5 11.7 83 94 81
Quieens Borough ................ 84 8.2 7.5 9 9 48
Richunond Borough............... 41 16 8 14 7 5 2 91

Newark, N.J.................... 94 11.2 11.5 16 15 75
Norfolk, Va..................... 21 7.9 8.3 4 2 71
Oakland, Calif.------------------- 53 11. 5 5.8 4 4 51
Omaha, Nebr.................... 6.3 16.1 10.9 11 6 119
Paterson,N.J.------------------- 18 6.7 11.3 0 8 0
Phil'adelphia, Pa ..................407 11.0 10.7 73 80 95
Pittsburgh Pa... 106 9. 0 13.0 18 24 63
Portland, 6rg40 7.6 10. 1 5 4 51
Providence, R1.1.------------------ 50 10.8 11.5 12 12 98
Richmond, Va ................... 54 15.6 12.0 12 7 147
Rochester, N. Y .................. 60 9.8 10.7 2 12 16
St. Louis, Mo.................... 177 11.5 9.3 17 15 ....

St. Paul, Minn ................... 46 9.9 7.2 6 5 55
Salt Lake City Utsh3............... 19 7. 8 7. 2 1 2 16
San Antonio, ~Iex.................. 39 11.0 15.2 8 10 ....

San Francisco, Calif.................114 11.0 11.7 4 9 24
Seattle, Wash.................... 52 8.6 7.6 3 5 27
Spokane, Wash................... 20 10.0 13.0 0 8 0
Springfield, Mass .................. 19 6.9 9.3 1 5 14
Tacoma, Wash ................... 12 6.2....... 2

...... 50
Toledo, Ohio ............9........ 11.5 12.2 7 9 71
Trenton, N.J.................... 23 9.4 12.5 4 6 68
Utica, N.Y .................... 20 10.1.... 2. . 42
Washington, D.C .................. 99 11.8 12.9, 13 1...9" 74
Wilmington, Del .................. 20 8.9 13. 1 7 5 142
Worcester, Mass ................... 4 12.2 10.5 6 6 69
Yonkers, N.Y ................... 22 10.7 7.9 5 2 108
Youngstown, Ohio ................. 31 12.2 13.8 8 6 109

' Deaths for week ended Friday, Aug. 24, 1923.



PREVALENCE OF DISEASE.

No health department, State or local, cta cfectively prevent or control disease without
knowledge of when, where, and under what conditions cases are occurring.

UNITED STATES.

CURRENT STATE SUMMARIES.

These reports are preliminary, and the flgures are subject to change when later returns are received by
the State health officers.

Reports for Week Ended Sept. 1, 1923.

ARKANSAS.
Cases.

Chicken pox............. 14
Diphthria........... 10
nfuenza ........... 11
Malaria........... 232
Mleasles....e a sl 29
mumps....................................u 4
Paratyphoid fever ............................. 4
Pellagra...................................... 7
'Poliomyelitis ................................... 2
Scarlet fever .................................... 1
Trachoma.................................... 3
Tuberculois .................................. 4
Typhoid fever.................................. 42
Typhus fever ........... 4
Whooping cough ........... 28

COLORADO.
(Exclusive of Denver.)

Chicken pox...................................
Diphtheria....................................
Meass....
Mumps........................................
Pneumonia...................................
Scarlet fever...................................
Tuberculosis..................................
Typhoid fever.................................
Whooping cough..............................

CONNECTICUT.
Chicken pox...................................
Diphtheria....................................
Dysentery (amebic)...........................
Dysentery (bacilary).........................
German measles...............................
Influenza.....................................
Malaria........................................
Measles.......................................

7
13
56
1
1
I

66
21
17

4

30
1
.2
3

2

2j
13

(2O(

CONNECTICUT-continued.
Ca!

Mumps........................................
Pneumonia (lebar)............................
Poliomyelitis.................................
Scarlet fever...................................
Tetanus.......................................
Trichinosis...................................
Tuberculosis (all forms).......................
Typhoid fever.................................
Whooping cough..............................

DELAWAIRE.
Diphtheria....................................
Influenza......................................
Measles........................................
Pneumonia....................................
Scarlet fever...................................
Tuberculosis.................................
Typhoid fever.................................

FLORIDA.
Dengue.......................................
Diphtheria....................................
Malaria........................................
Pneumonia........
Scarlet fever..................................
Typhoid fever................................

GEORGIA.

Cerebrospinal meningitis.....
Dengue... .....................................
Diphtheria....................................
Hookworm disease...........................
Malaria........................................
Meaes...............

Mumps........................................
Paratyphoid fever............................
Pneumonia..............
Scarlet fever...................................

!e.
5
4
8

36
1

4
23
.9
37

2
3
1
1
8
3
6

2
11
26
1
I
8

1
1

27
6
55
23
2
1

1i
6

59)
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GEORGIA-Continued.
Cases.

Septic sore throat.....: ....................... 1

Smallpox ........... 4

Tuberculosis ......... 11

Typhoid fever ......... 21

Typhus fever .................................. 1

Whooping cough .............................. 14

ILLINOIS.

Cerebrospinal meningitis:
Adams County .......... .................. 1

Diphtheria:
Cook County ............................... 61
Scattering ................................. 37

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

Lethargic encephalitis-Chicago .... ........... 1

Pneumonia:
Chicago ................................... 63

Scattering .................................. 10

Poliomyelitis:
Chicago ................................... 9

Kankakee County ......................... 1

McLean County ......... .................. 1

Madison Couinty ........................... 1

Mason County ............................. 1

Piatt County .............................. 1

Scarlet fever:
Cook County ............................... 16
Scattering ................................. 32

Smallpox:
Macon CoLmty ................ 8

Location not given ................. 1

Typhoid fever:
Cook County .... ............ 12
Scattering ................ 71

Whooping cough ... ............. 127

INDIANA.

Diphtheria ................ 18

Measles ................ 14

Scarlet fever ................ 12

Smallpox ................ 7

Tuberculosis ................ 26

Typhoid fever ................ 31

IOWA.

Diphtheria ................ 23

Poliomyelitis ................ 6

Scarlet fever ................ 18

Smallpox ................ 5
Typhoid fever ................ 5

KANSAS.

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

Diphtheria ................ 29

Malaria.--------------- 4
Measles ................. 24

Mumps................ 6

Pneumonia.............................. 8
Poliomyelitis ................ 11

Scarlet fever .................................. 54

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

Tuberculosis ................ 43

Typhoid fever.. .............. 52
Whooping cough ................ 60

LOUISIANA.

Dengue ..... 51
Diphtheria ..... 28

Malaria ..................; 2

Measles..................................... 4

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

Scarlet fever................................... 5

Smallpox ..................................... 1

Tuberculosis ................................. 29

Typhoid fever................................. 24

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

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

Diphtheria .................................... 47
Dysentery .................................... 8

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

Lethargic encephalitis ......................... 1

Malaria------------------------------------.
Measles. ................................ 50

Mumps----------------------------------..- 2

Pneumonia (all forms) ......................... 24

Poliomyelitis ................................. 1

Scarlet fever .................................. 27

Tetanuis ....................................... 1

Tuberculosis .................................. 53

Typhoid fever ................................. 48

Whoopinlg cough .............................. 49

MASSACHUSET's.

Cerebrospinal meningitis ...................... 1
Chicken pox....................... 18

Conjunctivitis (suppurative) ........... 8

Diphtheria .................... 124

Dysentery .1..................

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

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

Lethargic encephalitis ....................... 2
Malaria ....................... 1

Measle3 ....... ..................... 35
Mumps ....................... 20
Ophthalmia neonatorum ...................... 13

Pellagra .......................

Pneumonia (lobar) ....................... 11
Poliomayelitis ....................... 10

Scarlet fever ....................... - 54

Septic sore throat ...................... 6

Trichinosis ....................... 1

Tuberculosis (all forms) .0............ g

Typhoid fever ....................... 21
Whooping cough ....................... 77

MICMGsAN.
Diphtheria ....................... 124

Measles ...................... 46

Pneumonia ....................... 49

Scarlet fever ....................... 104

Smallpox ....... .15
'Tuberculosis ......... 280

Typhoid fever....... .... 25

Whooping cugh........... I 105

MINNESOTA.

(Exclusive of Minneapois, St. Paul, and Duluth.)
Diphtheria 24

Measles 14

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

2090
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Mn S90A-rontlfnued.
Cases.

adietfevr..................................v. 34

.................................... .S

Tuberculosis .................................. 51

Typhoid fever....... % ......; 5
Whooping cough .............. 8

MIssIssJPF.

Diphtheria .............. 23

Scarlet fever .............. 4

Typhoid fever .............. 33

(Exclusive of St. Louis, Cape Girardeau, and
Springfield.)

Diphtheria ...............8 2
Epidemic sore throat ............... 1

Influenza ............... 5
measles...::. 16

Mumps... : :
PoliomyelitU........... 1

Barlet fever ........... 28
Smallpox ............1

1rachoma...........7..... 7
Tuberculosis. ...........6

,Typhoid fever........... 25

Whooping cough ............. 27

MONTANA.

Diphtheria ....................................

Poliomyeltis-Great Falls ....................

Roclky Mountain Spotted fever-Hamilton....
Scarlet fever.
Smallpox.

Typhoid fever .......... . .

NEW JlERSEY.

Cerebrespinal memngitis......................
Chicken poX..................................
Diphtheria ....................................
Influenza ....................................
Malaria.... .................................
Measles ......
Paratyphold fever.............................
Pneumonia ..................................
Poliomye}ltis.................................
Scarlet fever ...............................

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

NEW MEXICO.

8

1

1

5

7

10

4

6
54
4
2
16
2

30
18
17
21
55

Diphtheria ........... 20
Measles ........... 4

Sariet fever ........... 3

Tuberculosis ........... 29
Typhoid fever ............. 29
Whooping cough.. ......... 4

NEW YORK.

(ExclusiiveP of New -Yo Nct

1zwi YORK-continued.
Cases.

Meales ...........-.- 95
Pneumonia. 42
Poliomyelitis .18
Scarlet fever .60
Samapox.. 3
Typhoid fever .38
Whooping cough .152

NORTH CAROLINA.

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

Diphtheria .96
German measles .1

Meases.12B
Scarlet fever. 33
Septi^ sore throat. 5
SmalPOx. 20
Typhoid fever .60
Whooping cough .284

OREGON.

Chicken pox 7

Diphtheria 11

Measles . 4

Pneumonia............15.......... .......
I 5

Scarlet fever ....... 5

Septic sore throat ........1.

Smallpox ........9

Tuberculosis ....... 11

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

Whooping cough ........ 9

SOUTH DAKOTA.

Chcken pox ...... 1

Diphtheria ....... 5
Measles. ......4 7
Poliomyelitis ....... 3

Scarlet fever ........ 12

Tuberculosis........ 5
Whooping cough ........ 4

TEXAS.

Dengue. ........ 8

Diphtheria ....... 12

Dysentery (epidemic) ......... ................ 1
Measles .................................... 7

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

Pellagra .............................1
Pneumonia.................................... 2

Scarlet fever .................................... 7
Smallpox .17

Trachoma. 1

Typhoid fever .50

Tuberculosis 16

Whooping cough. 23

VERMONT.
,-CnChickenpox........ 5

Cerebrospinal meningitis .................. 1 Diphtheria.. 2

Diphtheria .................. 75 Measles.22

Influenza .................. 5 Mumps

X Deaths.

2091
Szw, ToRK-continued.

Cases.
Mewles.................. 95

Pneumoma.................................... 42
Poliomyentis.................................. 18
Scarlet fever.................................... 60
8nmUPOx...................................... 3
Typhoid fever................................. 38
Whooping cough .............................. 152

NORTH CAROLINA.

Chicken po"c....................................... 6
Diphtheria .................................... 96
German measles............................... I
MeaAes........................................ 126
Scarlet fever................................... 33
Septi2 sore throat.............................. 5

SmaUPOx...................................... 20
Typhoid fever................................. 60
Whooping cough .............................. 2:84

OREGON.

Chicken pox.................. .... .......... 7

Diphtheria.................................... 11

Mewles........................................ 4

Pneumonia..................................... I 5

Scarlet fever................................... 5
Septic

sore throat ............................. i I
Smallpox...................................... q
Tuberculosis .................................. 11
Typhoid fever................................. q
Whooping cough ............................... 9

SOUTH DAKOTA.CUcken pox................................... 1
Diphtheria .................................... .5Measles................4 ....................... 7
Poliomyelitis.................................. 3Scarlet fever................................... 12Tuberculosis .................................. 5Whooping cough .............................. 4

TEXAS.Dengue. :................... 1-1-111-11-1111-1 8Diohthena .................................... 12Dysentery (epidemic) ......................... 1Measles........................................ 7MumPs........................................ 3
Pellagm .............................Pneumonia.. .................................. 2Seadet fever .................................... 7Smallpox...................................... 17Trachoma ..................................... 1Typhoid fever................................. 50Tuberculosis .................................. 16Whooping cough .............................. 23
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VERMONT-Continued.
Cases.

Pneumonia............................. 1
Poliomyelitis ............................ 3
Scarlet fever ............................ 2
Whooping cough ............................ 15

VIRGINIA.

Pollomyelitis:'
Halifax County............................ 12
Stafford County ........................... 4
Fauquier County.......................... i1
Caroline County ........................... i 1
Bland County............................ 1

Wythe County ............................ 1

WASEINGTON.
Cal

Chicken pox...................................
Diphtheria ........

Measles ........

Mumps.......................................
Scarlet fever...................................
Smallpox......................................
Tuberculosis.................................
Typhoid fever.................................
Whooping cough..............................

WEST VIRGINIA.
Diphtheria ....................................
Scarlet fever...................................
Typhoid fever.................................

Reports for Week Ended August 25, 1923.

DrsTrr OF COLUMBIA.
Cases.

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

Diphtheria ............................. 3

Measles.............................. 2

Scarlet fever .............................. 2
Tuberculosis................................... 2x

Typlnoid fever ..............................-- 6

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

NEBRA8KA.

Diphtheria ..................................

Measles........................................
Mumps......................................

Pneumonia..................................
Poliomyelitis ...........

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

16
1

1
1

12 l

NEBRASKA-Continued.
Cases.

Tuberculosis .................................. 3

Typhoid fever .................. 3
Whooping cough .............................. 5

NORTH DAKOTA.

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

Diphtheria .................................. 16

Measles.. .................................. 24
Poliomyelitis ................................ 1

Scarlet fever ................................. 27

Smallpox ........... 3
Trachoma 5

Tuberrulosis ... 6
Typhoid fever ............................... 10
Whooping cough ........ 12

SUMMARY OF CASES REPORTED MONTHLY BY STATES.

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

CS. CCC~~~~~~~~~~~44C

State. 4e K
~~~~~~~~C 0

_~~ ~~~~~~nl 4

June, 1923.

Oklahoma., 1 16 30 10 215 7 ...... 34 90 55

Colorado ........................ 1 159 ... 291 ...... 62 2 42
District of Columbia ............ 1 11. ............ 73 ...... 23 1 12
Hawaii . ................. 24 154 ........ 11 ,, .,.. 6 ...... 17
Idaho . .1..... ........ ....... . 12 ...... 3 3 ......
Iowa . ............ 58 1 ....... 60 .... 61 22 8
Kansas ......... 89 1 ....... 435 1 8 90 17 108
Michigan . 9 371 ........ 2 027 2 3 453 118 77
Mississippi. . .............. 60 89 13,287 664 880 4 14 22 327
Montana ............11......... .... 49 ..... ....... 37 .21 19
Ohio ..6 382 4 4 960 ..... 9 442 124 223
Oregon . . . ...... 27 2 22 ... 39 62 5
South Dakota..... ..... 1 32 ........ 159 ...... 5 50 3 8
Virginia .... 7 95 140 376 1,680 29 57 72 23 358

I Onset previou; to week ol report.
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ies.
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PLAGUE.

San Francisco, Calif.

A case of bubonic plague was reported at San Francisco, Calif.,
August 27, 1923. The- patient was taken ill August 18, 1923. She
had been in San Francisco only three days prior to the onset of the
disease, and previously resided in Pacific Grove, Monterey County.
The diacgnosis has been confirmed bacteriologically.

CITY REPORTS FOR- WEEK ENDED AUGUST 18, 1923.

CEREBROSPINAL MENINGITIS.

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

Week ended Week ended
Median Aug. 18, 1923. Mcdian Aug. 18, 1923.

City. vi~orspre ______ for pre -______City. ntf p _ City. Vio. .
years. Cases. Deaths. years. Cases. Deaths.

California: New York-Continued.
Pasadena ............ 0 1 Buffalo............... 0 I
San Francisco .00. 1 1 1... New York.. 5. 2

Illinois: Ohio:
Chicago .... ... 1 2 2 Canton............... a.. 1
East St. Louis 0 1 1 Pennsylvania:

Massachusetts: Allentown . 0 1 ..
Lynn .0 1 ..... Johnstown .......0.... 1 .

Springfield ........... 0 1 ....... Texas:
New Jersey: Dalla5w...... 1.... ) .....

Newark......... 0.O 2 West Virginia:
New York: Huntington ........ 0 1

Albay . 1........ Wheeling......... 0 ..... i

DIPHTHERIA.

See p. 2099; also Current State summaries, p. 2089, and Monthly summaries by
States, p. 2092.

INFLUENZA.

Cases. Cases.
Deaths, Deaths
week week

City. Week Week ended City. Week Week ended
ended ended Aug. 18, ended ended Aug. 18,
Aug. 19, ~Aug. 18, 1923. Aug. 1%, Aug. l&-, 192.
1922. 1923. 1922. 1923.

California: Michigan:
Los Angeles ......... 18 3 ........ Detroit . ...............
San Francisco........ 2 .......... MMissouri:
Santa Ana . 1 ... KansasCity.1. .....1 ........

Stockton. ........... .............. 1 New Jersey:
Connecticut: Newark. 5 ...

New London........ ........ 2 1 New York:
Florida: Buffalo . .1...... I ..e..

Tampa ... 3 ........ .. NewYork ....... 4 2
Illinois: Ohio:

Chicago .... ........ 1.... 2 Cleveland ............ ........ 1.....1
Kentucky: Toledo ................ ........

Louisville . 1....1 ........ Youngstown.... ........ ......
Maryland: Pennsylvania:

Baltimore . .. ...... 1 Pittsburgh ....... . ....... 1
Cumberland............ . .....

Massachusetts:
Boston ............... 5.

Brookline ...... . ..... ................ 1
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CITY REPORTS FOR WEEK -ENDED AUGUST 18, 1923-Continued.

.' LEPR Y. I

LETHARGIC ENCEPHALITIS.

Nebraska.
Omaha .................1;........... ......1

Wisconsin:
Milwaukee .1

MALARIA.

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

Alabama: nlnois:
Birmingham. ............Ch 4 ........ Chcago................... 1.
Mobile ................... 1 .. Louisiana:
Tuscaloosa ............... 2. ....... New Orleans............. 2.......2

Arkansas: Maryland:
Little Rock....... 6 ........ Baltimore....................3.

California: Massschusetts:
LosAngeles .............. 1 ........ Pittsfield................. . I
Pasaeena.1......... . New York:

Connecticut: New York......... 17.
New Britain.1ain .......... Tennessee:

Florida: Memphis ................. 21 2
St. Petersburg ......... ........ . Texas:
Tampa ................... I ......... Dallas...................1 1

Georgia: Virginia:
Brunswick ................ 3 ........ Norfolkc ... ..........
Mon ................... 6.
Savannah . .1. ..........

Valdosta ...............1 ........

MEASLES.

See p. 2099; also Current State summaries, p. 2089, and Monthly summaries by
States, p. 2092.

PELIAGRA.

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

Alabama: North Carolina:
Birmigham .............. 1 ........ Durham ............ 1
Tu s aos................ I ... 1....... . Wilmington .......... .... ...... .... . I

Arkansas: Oklahoma: 1
Little Rock ...........-. 1 ....... -Oklahoma................ ......... 1

Georgia: South Carolina:
Atlanta . ... .......... 1 Charleston . .1.......... I
Savannah . .. .......... 1 Columbia................ ...... 3

Loninana: Tennessee:
New Orleans ............. 1 1 Nashville.......... ...... 2

Minnesota: Texas:
Rochester ................ 1 1 Houston.......... ........ 1

San Antonio . .1........ ........
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CITY REPORTS FOR WEEK ENDED AUGUST 18, 1923-Continued.

PNEUMONIA (ALL FORMS).

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

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

Califomia:
Eurek-a ..................
Long Beach ..........
Los Angeles............
Oakland ...............
PasAdena ....... :

Sacramento...............
San Francisco............

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

Connecticut:
Bridgeport ... ......
Hartford................
New Haven..............
Norwalk...............

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

Georgia:
Atlanta.................
Augusta..................

Illinois:
Aurora ...................
Bloomington .............
Chicago...................
East St. Louis............
Freepor-t...
Galesburg ...............
Jacksonville..............
Kewanee ...............
Quincy ...................
Springfield ....... ...

Indiana:
East Chicago.............
Hammond .............
Indianapolis ............
Kokomo.................
Logansport .............
Michigan City............
Muncie ..............
South Bend..............

Iowa:
Burlington ...............
Mussitine ................

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

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

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

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

Maryland:
haltmore ................
Cunmberland..............

Massachusetts:
Arlington.................
Boston ...................
Chelsea...................
Fall River................
Lowell ..................
Lynn .. ...............
Medford .....
New Bedford............Salem .. ........
S;pringfield ..............

Michigan:
Detroit .. .........-.-
Grand Rapids............
Hamtranck ............
Highland Park..........
Muskegon ...............

6

2
1

..........

..........

..........

..........

..........

..........

..........

........ ..

4

..........

11

14
.........

9
..........

..........

........ ..

1

..........

..........

..........

5

I
1

1
2
2

3
1

3
3

2
1

4

1

7

4
3

7

I

,..........

27

1

3

1

1

'''''''''i

..........

10
2

3
4

-''''''''i

1

6

2
3

20
1
2

2 ..........
......... . ..1

Minnesota:
Duiluth...............
Minneapolis .........
St. Paul ..........--

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

Montana:
Great Falls...............
Helena ...................

Nebraska:
Omaha ...................

New Jersey:
Atlantic City .............
Hoboken .................
Newark ...............
Philhpsburg.............
Trenton..... :

New York:
Albany..................
Buffalo.................
Cohoes..................
Hudson ..............
Lackaw nna. ........
New York ...............
Rochester................
Rome .................
Schenectady............
Syvricuse ...............

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

Ohio:
Akron....................
Canton ................
Cleveland ................
Columbus ...............
Dayton..................
Salem....................
Toledo...................
Youngstown.............

Oklahoma:
Oklahoma................

Oregon:
Portland ................

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

Rhode Island:
Cranston .................
Pawtucket ..............
Providenice ...............

South Carolina:
Columbia ...............
Greenville ................

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

Texas:
Dallas ...................
Galveston................
Houston................
San Antonio.............

Utah:
Salt Lake City ...........

Virginiia:
Norfalk..................
Petersburg...............
Richmond..............
Roanoke ................

West Virginia:
Charleston ...............
Wheeisig.................

Wisconsin:
Racine ..................
Superior ......

2095

..........

13

..........

..........

..........

...........

105

6

..........

..........

...........

14
........i.

..........

..........

..........

34
..........

1
1
4

4
3

1
1

3

2
1
6
1
3

..........

1
1
1

70
5
1
1
2

1

12
2

3
1

2

4

15
17

1
1
2

1
1

1
3

1
2
2
2

1

2
I
3
1

2
1

1
1..........I



September.7, 192& 2096
CITY REPORTS FOR WEEK ENDED AUGUST 18, 1923-Continued.

POLIOMYEJLTIS (INFANTILE PARALYSIS).
The codumn headed "Median for previous yean" gives the median number ofca0 reported during the

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

Mein Week ended MeinWeek endedfM pe Auig. 18,1923. Mediane Aug. 18, 1923.
City. fiorurs______ City. iu

yearS . Cams. Deaths. year& Cases. Deaths.

Alabama: New Jersey:
B xbaghm............O 1 1 |Bayonne............. 0 2.............02Califoria: I Clit .n. ........ O 1
Los Angeles. 0 1 | Jersey City ........... 0 ........Pasaden .....0 1 1 Newark.............. 0 1.

Connecticut: New York:
Waterbury ........... 0 1 I Albany.............. 0 1

Illinois: New York. 8 30 3Chicao.... . 3 3 1 Newburgh .0 2.........OakParkk........... 0 1. Ohio:
Klansas Cleveland.0 1 .......

Topeka .............. 0 12 1 Oklahoma:
usetts Tulsa... .0 1 ........Fall River ........... 0 1 ...... Pennsylvania:

Northampton ........ 0 1 ...... Wilkes-Barre......... 0 2.
Michigan: Tennessee:

Detroit .............. 0 I Memps............ 0 2.
Mmnnesotw: wisconin:

Duluth ............... 0 2 ...... Milwaukee........... 0 8....
Nebraska:

Omaha.......0 9 ...

RABIES IN ANIMAIS.

City. Cases. City.

Californi: New Jerse:
Los Ange.... 13 Bloomfield.

Oakland ....+,1 ......Clifton.
Pasadena.......................... 2 West Orange.

Kentuc: -Tennessee
Owenaboro ......................... 1 Memphis.

Massachusetts: Texas:
Arlington ........................... 2 Dallas..

SCARLET FEVERL

See p. 2099; also Current State summaries, p. 20.$9, and Monthly summ es by
States p. 2092.

SMALLPOX.
The column headed "lMedian for previous years" gives the median number of cases reported during the

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

Week ended _ Week endedMedian Aug. 18, 1923. 1Median Aug. 18, 1923.
City. for pre- _ _____City. 1f0r pre- _____

yeas Cas4_fths years. Cases.

Alabama:
Mobile...............

California:
Los Angeles..........

Georgia:
Atlanta..............

Indiana:
Gary......

Kentucky:
Louisville............

0

0

0

0

0

1

2

3

2

1

Michigan:
Detroit...............
Flint.................
Jack-son..............
Pontiac..............

Minne3ota:
Duluth...............

Nebraska:
Omaha...............

1
0
0
0

0

2

5 ........
1. ........
1 ........
2 ........

3 ........

1 ........
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CITY REPORTS-FOR WEEK ENDED AUGUST 18, 1923-Continued.
MA.LLPOX-Continued..

Week ended Week endedmedian Aug. 18, 1923. Median Aug. 18, 1923.
City. ____for__pre-_for pre -_City frpr._________City.vou

years. Cases. Deaths. years. Cases. Deaths.

New York: Oregon:
Buffalo ............... 0 1 ...... Portland............. 4 3.
Niagara Falls........ 0 9 ...... Vermont:

North Carolina: Burlington.........O0 2 ..
Winwton-Salem0....... ...... Washington:

Ohio: Everett .O 3 .
Middletown.......... 0 1 ........ S§pokane.............34 4 .
Toledo ............... 0 7 ...... vancouvdr........... 0 1..
Zanesville ............ 0 1 ...... Wisecnsin:

Oklahoma: Kenosha ........O.-0 2 .
Tulsa ............... 1 ...... waukee........... 1I 1.

TETANUS.

City. Cases. Deaths. City. Cas. Deats.

Alabama: Michigan:
Birmingham.............. 1 1 Detroit . .............

(alifornia: Missouri:
LosAngeles . ............ 1 St. Louis .......1 1

Connecticut: New Jersey:
New Haven ....... 1 .... Trenton. .......... 2

Ueorgia: Ohio:
aldosta. .............1.... Cleveland .1., .,....... I

llinois: South Carolina:
Chicagoi.2.. .............. 2Cnarleston ............. . ..1

Kentucky: Tennessee:
Lexington .....1 .......... Memphis ..............1

Massachusetts: Texas:
Law-rence ............ 1 1 Houston. ......... 1

TUBERCULOSIS.

See p. 2099; also Current State summaries, p. 2089.

TYPHOID FEVER.

The column headed "Median for previous year3s" gives the median numb?r of eases reported dulng the
corresponding week of the year3 1915 to 1922, inclueive. In instances in which data for the full eight years
we incomplete, the median is that for the number of year3 for which information is available.

Week ended Week endedledian Aug. 18, 1923. MedIan Aug. 18, 192&
City. for pre- _ City. for pre-

years. Cases. Deaths. yers. Cases. 3Deaths.

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

Arkansas:
Little Rock..........

COliforni:
g Beach..........

Los Angeles.....
Oakland...........
Pasadena............
Sacramento...
San Bernardino.
San Diego............
San Francisco........

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

Connecticut:
Hartford.............

10
1

3

Q
4
2
0

0
0
3

4

1

13
4

5

2
12
2

2

4

3

1

........

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

.......

........

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

Connecticut-Coutinued.
New Haven.........
New London........

Distriet of Columbia:
Washington.........

Georgia:
Atlanta .........
Macon..............
Rome................
Savannah............
Valdosta .....,-

Illinois:
Chicago..............
Galesburg............
Kewanee.............
Quincy...............

Indians:
Anderson............

2
0

10

6
l

3
2

9
0
0
0

0

5
I

8

2
2
1
1

2
1
2
1

........

1
2

2

2
.... ....
.^.......
........

3
........
........
..... .. .
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CITY REPORTS FOR--WEK ENDED AUGUST 18, I28-Continued.

TYPHOID FEVE-Coatinued.

WWeek enided Week endedMedian Au'g. 18,1923.CMedIan Aug. 18, 1923.

City. for.e Deaths. City.ya.Cases eats. e" Case. Deaths.

Indiana-Continued.
Ft. Wiyne...........
Hammond...........
India polis.........
South Bend..........

Kansas:
Atchion.............
Coffeyville...........
Kansas City..........
Lawrence............
Leavenworth........
Pars .............
Topea..............
Wichita..............

Kentuckly:
Covington............
Louisville............
Owensboro...........

Louiiana
New Orleans.........

Mlaine:
Portland.............

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

Massachusetts:
Boston.... ...........
Brockton.............
Cambridge...........
Everett..............
Fall Ri.
Holyoke .....;.
LAwrence............
Lynn................
Quincy..............

D...............
Highland Parkl.......
Kialaaaoo...........

Minnesota:
Duluth...............
Mankato..............
Minneapois..........
St. Paul..............
Cape Girardeau......
Kansas City..........
St. Louis.............

Nevad:
Reno.................

New Jersey:
Elizabeth..
Hoboken.... ....
Newark..............
Summit..............
Trenton..
West Hobokcen.......
West Orange.........

New York:
Albany.............
Buffalo..........
Elmira...............
Hornell..............
New Yorkl...........
Niagra Falls........
Rochester.............

C

a
C

2

1
a
a
0

2
6

0

1

7

0

14
2

4
0

0

0

4

0

I
0

0

9

0

0

1

0

3
1

1

5
10

0

0

3
0

1
0

0

2
4

1
0

41
0

0

3

4

>.2

19
2
1

1

2

3.

4

2

34
21

30
2

1

.1

....

....

, I....

.i....

.i....

1
.....

.....

.i...

.....

.6*..

Ii
North Carolina:

Greensboro...........
Raleigh..............
Wilm tcn..........
Winston-Salem.......

Ohio:
Chillicothe...........
Cincinnati............
Cleveland............
Celumbus............
Dayton........
New Philadelphia....
Tcledo...............

Oklahoma:
Oklahoma............
Tul...............

Oregon:
Portland.............

Pennsylvania:
Braddock............
Chester...............
Erie..................
Harrisburg...........
Johnstown...........
Mount Cannel........
Philadelphia.........
Pittsburgh...........
Washinkton..........
WlkesBarre.........

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

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

Tenneses:
Memphis.............
Nashville............

Texas:
Dalas................
El Paso.............
Houston.............
San Antonio.........

Utah:
Salt Lake City.......

Virginia:
Charlottesville ....
Lynchburg...........
Norfolk..............
Petersburg...........
Richmond...........

Washington:
Everett..............
Seattle...............
Spoae .............
Tacoma...............
Walla Wal.........

West Virginia:
Charleston...........
Clarksburg...........
Wheeling............

Wisqconsin:
Marinette............
Milwaukee...........
Wausau..............

I

I
4

1.
2

2

0

3

1
4

1

0

0

1
0

1

0

18

4

2

0

0

1

1

2

4

8

5

I
0

0

3
3
0

3

1

1

8

5
1
1

0

1
0

L2

2

I

I. 7

3

2
3

1

2

-3

11

2
2

1
1
1

10
10

2

1

1

6

4

3

2

2

2

2

11

1

1

24

1

5

1

3

4

2 b1

1

! 2

.i....

....
1....
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CITY IREPORTS FOR WEEK ENDED AUGUST 18, 1923-Continued.

DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS.

Popula-
City. tion Jan.

1,1920.

Alabama:
Birmingham ....... ......... 178,F06
Dothan........ ............ 0,034

Mobile ....................... 60777
Tuscaloosa .................. 1199

Arkansas:
UIttle Rock .................. 65 142

California:
Bakersfield ................. 18,638
Eureka 12,

Glendale .................... 13,536
Long Beach................. 55,593
Los Angeles ................. 576,673
Oakland .................... 216 261

Pasadena ................... 45,354
Richmond.................. 16,

Riverside................... 19,341
Saramenito ................. 65,903
San Bernardino ............. 18,721
San Diego................... 74,f68Q3
San Francisco ............... 506,676
Sanits Ana .................. 15,45

Santa Barbara .............. 19,441

Santa Cruz. ............. 10,917

Stockton....40,296-Stetn...................4,^
Vallejo ..................... 21107

Colorado:
Denver ..................... 256, 491
Pnieblo ...................... 43,050

Trinidad1.................... Q0
Connecticut:

Bridgeport ......... 143,555
Hartford ................... 13,036
Manchester (town) ......... 18.370
Milford (town)......... 10.....10,93
Now Britain ................ 59,316

New Haveni ................. 162,537
New London................ 25,688
Norwalk .................... 27, 743
Waterbury.................. 91, 715

District of Columbia:
Washington................. 437,571

Florida:
Key West.................. 18,749
St. Petersburg ..........'. 14,237
Tampa...5.1....... - .. -60.

Georgia:
Albany ..................... 11,555
Atlanta.... ... 200,616
Augusta .................... 52,548
Brunswick .................. 14, 413

Macon ..................... 52,995
Rome :. 13,252

Savannah................... 83,252
Valdosta .................... 10,783

Idaho:
Boise ........... ..

Illinois:

Alton ..................... 24,682
Aurora ..................... 36,397
Bloomington................. 28,725
Blue Island ................. 11,424
Chieago ..................... 2,701,705
Cieo...... .,'5
East St. Louis .............. - 66,767
Elgin ................. 27,454
Forest Park ...................10,768Ereeport .................... 19,669

.................... 23,834
......... -15,713

Kewanee.............. 16,
La Sale..................... 13,050
Oak Park ................... 39,858
Qumncy ... 35,978

Total
deaths
from
all

causes.

64
0

21

5
10
10
17

157
52
15

4
21
9

38
121
6
5
4
9
1

68
12

28
37
3
2
5

28
6
8

20

118

4
2
18

27

6

4

2

DiphtherialI Measles.

X
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...... ... .....

...... ..
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September'?, 1923. 2100
CITY REPORTS FOR WEEK ENDED AUGUST 18, 1923-Continued.

DIPHTHERIA, MEASLES, SCARLET FEVER. AND TUBERCULOSIS-Continued.

Total Diphtheria. Measles. Scarlet nTber.
Total ~~~~~~fever. culosis.

Popula- deaths _
City. tion Jan. from

1,1920. all A
causes.

* 0 3 0 3j 3 0

Illinois-Continued.
Rock Island:................
Rockford...................
Springfield..................

Indiaa:
Anderson...................
Bloominton................
Crawfordsville.. .
East Chicago................
Elwood .-
Fort Wayne................
Frankfort .
Gary........................
Hammond ..................
Huntington.................
Indianapolis................
Kokomo...
La Fayette..
I nsport................
Michipn City.............
Munce......................
Newcastle................
South Bend.................

Iowa:
Burlington..................
Muscatine...................
Sioux City .

Kansas:
Atchis n....................
Coffeyville. .............Hutc1ins ................
Kansas City.................
lAwrnce...................
Leavenworth... ...........
Parsons....................
Topeka.....................
Witchita....................

Kentucky:
Covington..........
Henderson..................
Lexington..................
Louisville...................
Owensboro..................
Paducah....................

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

Maine:
Aubum.....................
Bung r......................
Bath........................
Biddeford...................
Lewiston.
Portland....................
Sanford (town)..............
Watervle..................

mCbad:
B limore....................

Cumberland.................
Frederickl...................

Massachusetts:
Amesbury (town)...........
Arlington (town)............
Attelboro...................
Beverly.....................
Boston......................
Braintree (town)............
Brockton...................
Brooklinen..
Cambridge..................
CheLea....................
Chicopee ....................
Clinton......................
Danvers.....................
Dedha ....................

35,177
65,651
59,181

29,767
11,595
10,139
35,967
10,790
86,549

*11,585
55,378
36,001
14,000

311,191
30,037
22,485
21,626
19,457
36,524
14,458
70,983

24,057
16 088
71,227
12,630
13,452
23,298

101 177
12.456
16 912
18 029
5,o022
72,217
57,121
12,169
41,534
234,891
17,424
24,735

387,219

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

733,826
29.837
11,066

10,086
18,665
19,731
29,561
748,060
10, 580
66, 254
37,748
109,694
43, 181
36,214
12,979
11, 1'.
10 792

4 1 . .....is ...... . . .... ...... .. ..I.

i7...... . ...... .... .. .... ... .....

3
5
2
10
1

15
3
15
8
0
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15
4
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September 7, 1923.

CITY REPORTS. FOR WEEK ENDED AUGUST 18, 1923-Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS-Continued.

Popula-
City. tion Jan.

1, 1920.

Massachusetts--4ontinued.
Easthampton...............
Everett .... ..
Fall River..................
itchburg...................
Fra i ham ................
Gardner.....................
Greenfield...................
Haverhill...................
Holyoke....................
Lawrence...................
Leominster..................
LoweU......................
Lynn.......................
Malden......................
Medford.....................
Methuen....................
New Bedford................
Newburyport...............
Newton.
NorthAdams.
Northampton...............
Pittsfield....................
Plymouxth...................
Qiuncy ......................
Salem.......................
Saugus......................
Somerville .................
Southbride.................
Springfield.................
Taunton ...................
Wakefield..................
Waltham...................
Watertown..................
West Springfield ..........
Westfield ...................
Winthrop..................
Woburn..................
Worcester..................

Michi-an:
Alpena......................
Ann Arbor................
Battle Crmek...............
Benton Harbor..............
Detroit.....................
Flint........................
Grand Rapids...............
Hamtramck................
Highland Park..............
Holland....................
Jackson ....................
Kalamazoo...............

Marquette..................
Muskegon..................
Pontiac.....................
Sault Ste. Marie.............

Minnesota:
Dluluth.....................
HibbinD.
Minneapo'lis...
Rochester..................
St. Paul .... .

Missouri:
Cape Girardeau............
Kansas City.................
St. Joseph..................
St. LOULs .................
Springfield..................

Montana:
Aniaconda .................
Billind.....................
Great Falls..................
Helena.......
Missoula...................

591600-23 4

11,261
40,12)
120,485
41,029
17,033
16,971
15,462
53,884
60,203
94, 27-0
19,744

112,759
99,148
49,103
39,038
15,189

121,217
15 618
46,054
22,282
21,951
41, 763
13,045
47,876
42,529
10,874
93,'09114 245

129,614
37, 137
13,025
30 915
21, 457
13,443
18,604
15,455
16, .574

179,754

11, 101
19,516
36. 164
12,233

993,678
91.599

137,64
48.615
46, 499
12,188
48,374
48,487
12, 71l
36, .570
34,273
12, 996

98,917
15,0.89

380, .52
13, 72

234,698

10, .52
324,410
77,939

772, 897
39,631

11,668
15,100
24,121
12 037
12,66

Total Diphtheria. Measles. Scarlet Tuber-
Total ~~~~~~fever. culosis.

deaths

from

causes.
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Sptember 7, 1923. 2102
CITY REPORTS FOR WEEK -END&) AUGUST -18, 1O23-Co tinued.

DIPHTHERIA. MEASIES. f4CARLET -FYER. -AND TUBERCULOSSt-CmUtmed.

City:

Nebraska:
Lincoli....................
Omah a .............

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

New EHampbire:
Conord ..............
Dover......................
Keene......................

New jersey:
Asbury Park;..............
Atlantic City...............
-Bayonne...................
loornfield.................
(Efton.....................
Elisabeth .................
Mnglewood.................
Oarfield....................
Hoboken.................
Jersey City...............
;Rearny....................
Morstown................
New. ................
Orange.....................
Pa ic.....................
Taterson...................
P?erth Amboy..............
-M ipbug..................
Trenton..............
TJnion (town) .............
West Hoboken.............
West New York...........
West Orange.:............

New'Mexieo:
Albuquerque...............

New York:
Albany..................
Amsterdam ...............
Buffalo.....................
Cohoes ...................
sE .:.................

-Hamell ....................
-Hudson ........-.-.-.-.-
-Itaa. ..................-.-
L&O-kawanna..n............
.bwkport....................
Nevv Yofk..........
Newburgh..................
Niagara FPalls..............
North Tonawanda..........
Olean .....................
Pu*ekskill.... ...............
Pohkcepsie......
Rochester.... ............
Rome......
ratoga-Sprgs ..........
Schenectadiy.................
Byracuse..-
White Plains .............

North-Carolna:
.Drhensm r....................Greensboro..................

kyM t...............
Wlmington...............
Winst -Salen .............

North- Dakota:
Fargo.....................
Grand Forks................

Ohio:
Akron.....................
Aghtabula..................

1P mnry- OslY.

Total Diphtheria. Measles. Sa121t Tuber.
Popula- deaths ____-
tionJan. from .1,1920. all ,

. . . . ., .. . .4 0-

54,948
191,001

12,016
22,167
13,0
11,210
12,400
50,707
76,-754
22',019
26,' 470
95,733
11,627
19,381-
68, 166
298,103
26,724
12'548414,524
*33,2
63,841
135,875
41,707
16,923
27,700
119,289
20,651
40,074
2g 925
15,573

15,157

113,344
33,524
506,775
22,987
45,393
15,025
11,745
17,004
17, 918
21,308

57620,048
30 366
62,760
15,482
20,506
15,868
35,000

295,750
26,341
13, 181
88, 723

171 717
21,031
21, 719
43, 525
24,418
12,742
33,372
48,395

21,961
14,010

208,485
22,082

7
52
3
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September 7,1923.

CITY REPORTS FOR WEEK ENDED AUGUST 18, 1923-Continued.
DIPHTHERIA, MEASLES. SCARLET FEVER, AND TUBERCULOSIS-Continued.

City.

Ohio-Continued.
Barberton..................
Bucyrus....................
CaxuLridge.................
Canton......................
Chillicothe ..................
Cincinnati..................
Cleveland ...................
Cleveland Heights...........
Coluimbus..................
Dayton.....................
East Cleveland..............
East Youngstown............
Fndlay.....................
Freemont..................
Hamilton...................
Kenmore...................
Lancaster..................
Lima........................
Lorain......................
Mansfield ...................
Martins Ferry...............
Middletown................
Newark.....................
Niles........................
Norwood....................
Piqua.......................
Salem......................
Sandusky..................
Springfield.................
Steubenvhle.................
Toledo .....................
Youngstown...............
Zanesvile..................

Oklahoma:
Oklahoma.................
Tulsa.......................

Oregon:
Portland....................

Pennsvlvania:
Allentown........
Altoona......
Bethlehem .................
Braddock..................
Charleroi...................
Connellsville................
Donora....................
Erie........................
Farrell .....................
Greensburg................
Harrisburg.................
Johnstown.................
Lancaster .................
McKeesport................
Monessen..................
Mount Carmel .............
New Kensinaton............
Norristown..................
Oil City .

Philadelphia ................
Pittsburgh..................
Plyinouth ..................

Punxstutawney .............
Scranton...................
Sharon..... .

Steelton.....
Washineton.................
Wilkes-Barre..............
Woodlawn ..................

Rhole Island:
Cranston...................
Cumberlandl (town).........
East ProvPilence (town).....
Newport ..... .

Popula-
tion Jani.
1, 1920.

1s,811
10, 425
13, 104
87,091
15, 831

401,247
796, 41

15' Z36
237, 031
152,559
27,'292
11,237
17,021
12,468
.39,675
12,683
14,703
41,326
37 295
27,824
11,684

23,594
26,718
1.3, 080
24,966
15,044
10, .30,
22,897
60,840
28,508

243, 164
132,358
29,569

91,295
72,075

258,288

73, 502
60,331
50,358
20,879
11,516
13,804
14,131
93' 372
15,586
15,033
75,917
67,327
53,150
46,781
18, 179
17,4 69
11,987
32,319
21,274

1,823,779
5.88,343
16,500
10,311

137,783
21,747
13,428
21,480
7?, A33
12, 495

29,407
10,077
21, 793
30,255

Diphtheria. Mteasles. Scarlet Tuber-

_Total I D iyh t hfever. culrosis.
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from..

all
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September 7, 1923. 2104

CITY REPORTS FOR WEEK ENDED AUGUST 18, 1923-Continvsed.
DIPHTHERIA, MEASLES, SCARLET FE-VER, AND TUBERCULOSIS-Continued.

City.

Rhode Island-Continued.
Pawtucket .......... ...
Providence..........

South Carolina:
Charleston ................
Columbia..................
Greenville..................

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

Texas:
Amarillo....................
Beaumont ..............
Corpus Christi ...........
Dallas............
El Paso ................
Galveston................
Houston.................
San Antonio................
Waco ..................

Utah:
Provo.......................
Salt Lake City.............

Vermont:
Burlington ..............

Virginia:
Alexandria..................
Charlottesville ..............
Lynchburg..................
Norfolk ....... ....
Petersburg ...........
Richmond ..................
Roanoke....................

Washington:
Bellingham.................
Everett.....................
Seattle......................
Spokane ...................
Tacoma....................
Vancouver..........

West Virginia:
Charleston..................
Clarksburg..................
Fairmont ................
Huntington.................
Martinsburg...............
Morgantown ...............
Parkersburg........
Wheeling...................

Wisconsin:
Appleton....................
Beloit......................
Eau Claire ......... .
Fond du Lac.........
Green Bay..................
Janesville...................
Kenosha ....................
Madison.....................
Manitowoc..................
Marinette...................
Milwaukee .................
Oshkosh .................
Racine...........
Sheboygan..................
Superior ...................
Wausau.....................

Popuila-
tiorn Jan.
1, 1920.

64,248
237,595

67,957
37,524
23, 127

162,351
118,342

15,494
40,422
10,522
158,976
77,560
44,255

138, 276
161, 379
38,500

10,303
118,110

22,779

18,060
10,(88
0, 070

115, 777
31,012
171,667
50,842

23 583
27,644
315,312
104,437
96,965
12,637
39,608
27,-869
17, 851
50, 177
12,515
12,127
20,050
56,208

19,561
21,284
20,906
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31 017
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13,610
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30,955
39,671
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FOREIGN AND INSULAR.

BRAZIL.

Influenza - Mortality from Certain Diseases-Porto Alegre.

According to information received under date of July 30, 1923,
epidemic influenza in mild form was prevalent at Porto Alegre and
in vicinity, State of Sao Paulo, Brazil, during the first quarter of the
year 1923.
During the same period, mortality from certain diseases was reported

at Porto Alegre as follows: Diphtheria, 4 deaths; epidemic cerebro-
spinal meningitis, 11 deaths; measles, 1 death; plague, 19 deaths;
tuberculosis, 15 deaths; typhoid fever, 2 deaths. Population, 210,000.

CHILE.

Influenza-SmaHIpox-Typhus Fever-Valparaiso.

Under date of July 31, 1923, influenza in epidemic form was
reported present in the district of Valparaiso.
During the week ended July 28, 1923, smallpox and tvphus fever

were* reported at Valparaiso as follows: Smallpox, 10 deaths, with
25 cases in lazaretto; typhusfever, 4 deaths, with 45 cases in lazaretto.

CHINA.

Cholera -Shanghai.

Under date of August 28, 1923, cholera was reported moderately
prevalent at Shanghai, China.

COLOMBIA.

Yellow Fever-Bucaramanga, Department of Santander.

Yellow fever was reported present at Bucarainanga, Department
of Santander, Colombia, during the two weeks ended July 29, 1923.
The first appearance of the disease at Bucaramanga wa3 noted March
12, 1923.1

Public Health Reports, Mar. 23, 1923, p. 650, and subsequent issues.

(2105)
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CUBA.
Communicable DJses-Habana-Provinces.

Communicable diseases have been notified in Cuba as follows:
Habana.

Aug. 11-20,1923. Remain-
ing under

Disease. treatment
New Dah.Aug.~
cases. Deaths. 1923.°

Chicken pox .................................................... .........22
Diphthena ........ 2 1 1
Leprosy .................................... 1................. .... 112
Malaria . . . . 250

Measles....2 ..........
Paratyphoid fever ............ ..1........ 3
8Sarlet fever.................... ...... .1...
Typhoid fever .... 10 1 845

1 From abroad, 1. 'From the InteIlr, 21. 8'From the interior, 24

Provinces-July 1-10, 1923.

Chicken Diph- Malaria. Measles. tyParhid | ret Typhoid.on. . ...... _ .pox.theria,.....fe fever, .ever.

Camaguey ....... . ......... ....... .......... 16 .................... . ......... 1
Habana ..... . ......... ...... 3 62 2 1 1 20
Matanzas .......................................... . . . . . ...... .......... ......1.............. 10
Orient e .-- 2 82 ...... .......... .......... 26
Pinar del Rio................... .......... .............................. 2 ........ ..........

Santa Clara .................... 14

Total .. 2 3 160 2 8 1J 71

CZECHOSLOVAKIA.
Communicable Diseases-Aprl-June, 1923

During the three month period ended June 30, 1923, communicable
diseases were reported in Czechoslovakia as follows:

Disease. Cases. Deaths. Provinces reporting the greatest
number of cases and deaths.

Cerebrospinal meningitis .................... 63 18 Bohemia; cs, 26: deaths, 12.
Diphtheria..................... 725 53 Bohemia; cases, 350; deaths, 21.

Malaria .45 .. Russinia; cases, 27.
Scarlet fever1,891 182 Bohemia; cases, 6.52; deaths, 53.
Smallpox ........ 16 4 Bohemia; cases, 15; deaths, 4.
Trachoma ....................................... 1,323.. Slovakia; cases, 782.
Typhoil fever 1I . . . ......... 836 96 Bohemia; cases, 362: deaths, 47.
Typhus fever ........ 132 4 Russinia; cases, 98; deaths, 1.

I Paratyphoid A, 1 case; paratyphoid B, 20 cases; occurring in Province of Bohemia.

Other Diseaes -Anthrax-Dysentery-Rabies -April-June, 1923.

During the period under report, 12 cases of anthrax, of which
4 cases occurred in the Province of Bohemia; 122 cases of dysentery
with 5 deaths, of which 65 cases with 4 deaths occurred in the Prov-
ince of Bohemia; and 8 fatal cases of rabies, of which 5 occurred in
Bohemia, were reported in Czechoslovakia.
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EGYPT.
Status of Plague.

During the week ended July 29, 1923, 47 cases of plaoue were
reported in Egypt, as compared with 21 cases reported during the
preceding week. Of these, two cases occurred at Port Said, the
remaining 45 cases being distributed in four districts, with the great-
est prevalence in the district of Touk, with 41 cases, of which 40
occurred in one locality. From January 1 to August 2, 1923, a

total of 1,279 cases with 630 deaths was reported.

ESTHONIA.
Communicable Diseases-June, 1923.

During the month of June, 1923, communicable diseases were
reported in the Republic of Esthonia as follows:

June, 1023.

Disese. Cases. Remarks.

Diphtheria........................ 16
Measles. 228
Scarlet fever.26
Smallpox. 4
Tuberculo;ss. 97
Typhoid fever ..................... 26 Paratyphus fever, two cases. Reeurrent typhus, one case.

GUADELOUPE (WEST INDIES).
Smallpox (Reported as Alastrim).

Under date of August 4, 1923, smallpox (reported as alastrim)
was stated to .be present in epidemic form in the island of Guade-
loupe. About 3,000 cases were stated to be present at Pointe A
Pitre. Along the coast from Basse Terre to Pointe A Pitre small-
pox was reported present in small villages and was also reported
present in the back country.

HAWAII.

Plague-Infected Rats -Hamakua -Honokaa.

The finding of plague-infected rats has been reported in Hawaii as
follows: August 2, 1923, one plague rat trapped on the Hamakua
Mill Co. plantation; July 30, 1923, two plague-infected rats reported,
one trapped, one found dead, the infection in one instance being at
the Honokaa Sugar Co. mill, and in the other at the village of Honokaa.

JAMAICA.
Smallpox (Reported as Alastnim).

During the two weeks ended August 4, 1923, 46 new cases of small-
pox (alastrim) were reported in the island of Jamaica. Of these,
seven cases occurred in the parish of Kingston.
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Typhoid Fever-Kingston and Vicinity.

During the same period there were reported at Kingston four cases

of typhoid fever, occurring during the week ended August 4, and in
the surrounding country, 42 cases.

MEXICO.

Plague*infected Rat-Tampico Suburb.

The finding of a plague-infected rat was reported at Dona Cecelia,
a suburb of Tampico, August 8, 1923, making a total of five plague-
infected rats found at Tampico -since January 1, 1923.

.POLAND.

GCommunicable Diseases -May 13-26, 1923.

During the period May 13 to 26, 1923, communicable
reported in Poland as follows:

diseases were

May 13 19, 1923.

Districts with
Disease. Cases. Deaths. greatest number

of deaths.

Cerebrospinal meningitis ........................................ 10 6 Lodz.
Diphtheria.-----------------------------------------------------. 44 . 1 POSSn.
Measles .30 3 Stanislawow.
Scarlet fever 151 16 Do.
Smallpox.------------------------------------ 453 14 Lwow.
Tuberculosis .181 225 Do.
Typhoid fever .211 14 Lodz.
Typhus fever .315 35 Lwow.
Typhus fever, recurrent ............................ 29..........2Do.
Whooping cough .106 8 Warsaw.

Mlay 20-26, 1923.

Cerebrospinal meningitis .10 6 Lodz.
Diphtheria .49 7 Stanislawow.
Measles . 15 1 Do.
Scarlet fever .228 29 Tarnopol.
Salo ...................................................... 497LwSmallpox.497 7 Lwow.

Tuberculosis_..-.............................................. 178 215Do.
Typhoid fever .154 8 Lodz.
Typhus fever .............................................. 270 15 Wilno.
Typhus fever, recurrent .22 1 Do.
Whooping cough.46 4 Lwow.

Dysentery-May 13-.26, 1923.

During -the period May 13 to 26, 1923, 52 cases of dys-entery were
reported in Poland, occurring in the two districts.

'TUNIS.

Typhoid Fever-Bizerta.

Six cases of -typhoid fever were present at Bizerta, Tunis, during
the 10-day period ended July 20, 1923.

.X003
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'ICOiERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW FEVER
The reports contained in the following tables must not be considered as complete or final as regards

either the list of countries included or the figures for the particular countries for which reports are given.

Reports Received During Week Ended September 7, 1923.'
CHOLERA.

Place. Date. Oases. Deaths. Remarks.

China.
Shanghai ....... Aug. 28 ........... ........ Reported moderately prevajent.

India ............................................... June 17-23, 1923: Cases, 3,052;
Bombay.... July 17........... ......... deaths, 1,330.
Calcutta .... July 8-14 ........ 42 28
Rangoon ................... d............. 2 1

PLAGUE.

Brazil:
Porto Alegre ............................... . ... ........ ....J......an. 1-Mar. 31, 1923: Deaths, 19.

Ceylon:
Colombo........ July 8-14 ..... 7 3 Plague rats, 4.

,China:
Amoy.. July 15-21..... . ........ 1

Egypt............................................. ................ Jan. 1-Aug. 2, 1923: Cases, 1 279;
City- deaths, 630. July '23-29, 923

Port Said ..... July 23-29 ...... 2........ Cases, 47; urban, 2; districts,
45 occurringin 4 districts; great

Hawaii: ca...est numbeT in one disrict, 41.
;Emaku.............a...................a.. . ... .......... Aug. 2, 1923: One plague-atat

iamalkua Miil Co. plantation.
Honokaa ................................... . ... ........ .......... July 30, 1923: Two-plague rats;

honokaa Sugar Co. mill and
Hlonokaa village.

India.. . .J...............u.......................... ................ June 17- 23, 1923: -,Cases, 238;
ftmbay. July 1-7 ........... 1 1 deaths, 173.
Kaci... July 15-21 ........ 14 13
Madras Presidency..............do .......... 67 33
Rangoon .......July 8-14.......... 42 37

Mexico:
Tampico ................... .................... ...................Aug. 8, 14923: At Dona Ceeeli-a,

suburb of Tampico, one plau
infected rat found. 'Prom- an.
1 to Aug. 8, 1923, plague-infect-
ed rats found, 5.

SMALLPOX.

Arabia:
A-e .Jly.. ..22-28......... 2..........

Brazil:
Rio Grande do Sul ................................J..... .......... an. 1-Mar. 31, 1923: "Present

with some maortality..Chile:
Valparaiso ......... July 22-28......... ......... 10 July 30: -25 cases in lazaretto.

China:
Amoy......... July 15-21. ................ .......... Present.
Chungking......... July 8-21................... ..........

Present. Stated to be endemic.
.z..ho.lovakia . . . . April June, 1923: Cases, 1(;

Province- deaths, 4.
Bohemia........ Jan. 1-Mar. 31..... 15 4

'Esthonia ........ June 130 . .........
Guadeloupe (West Indies)..... July 22-Aug. 4 ....................... Present in epidemic form. (Re-

portel as alastrim.)
Pointe CPitre ..............July 22-Aug. 4 ..........s............ .timateS from 2,000 to 3,000

cases.
India .................... June 17-23 ........ ................... Jun3 10-23, 1923: Cases, 1,872;

deaths, 625.
Bombay.... July 1-7 ........... 11 8

laticata.. ..., . July 1-14 .6 6
CaTrachi ... July 15-21..... . 4.

.Madras ..... -do ...... 2 2
Rangoon ....J..July 8-14.. 4 4

1m ... ..................... .2........................ ..... July 2Aug. 4, 1923: Cases, 46.
Kingston ..................July 22-Aug.4 7. Parish.

Mexico:
tiamlalara...Aug. 12-18........ 1

Poland .... ................... ...........................[ May 13-26, 1923: Cases, 950
deaths, 21.

'From medieal crsHtthe P;blic Health Servieo, Americn consuls, and other sources.
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER-Continued.

Reports Received During Week Ended September 7, 1923-Continued.
SMALLPOX-Continuled.

Place. Date. Cas. Deaths. Remarks.

Spain:
Sevlle.................... July 1925......... ........ 1
Valencia .............. . July 28-Aug. 4.... 4 .

Union of South Africa:
Cape Province ......... June 2j40......-........... .......... Outbreaks.

Do......... July 1-7........... ..... .... Do.
East London......... July 8-14 ...... 1.

Orange Free State ......... June 24-30 ........ .................. Do.
Do......... July 1-7 ..... .......... ..... Do.

Yugoslavia ......................................... .................. July 1-7,1923: Cases, 8; deaths, 1.
Province-

Bosnia-Herzegovina.... July 1-7 .... 1.
Croatia-Slavonia ....... . ....do .4 1
Serbia ........... .. do.-.-.-.-.-. 2 1

Belerade.......... July 8-14 . . ..1
Woiwolina .......... July 1-7 .1..........

TYPHUS FEVER.

Chile:
Valparaiso . ..... July 22-28 . 4 July 30: 45 cases in lazaretto.

Czechoslovakia..................................... ........ ......... -June30 923 Cases, 132;
Province- deaths, 4. 1aratyphod A, 1;

Bohemia .... Apr. I-June 30.... 8....... parathoid B 2.
Moravia .... ..... . do......... 2.
Russinia ....(..... do ......... 98 1
Sile,ia ..... .... do .......... 1 1
Slovakia ............. do.23 2

Esthonia....................... ....................................... June 1-3, 1923:-Retent ty-
pnhus, one caser paratyphus,

Greece: two cases.
Pimnus .. June 1-30 ..... 3.

Do .July 1-10........ 3.
Poland............................................. ................... May 13-26, 1923: Cases, 585;

deaths, 50. Recurrent typhus:
Union of South Africa: Cases, 51; deaths, 1.

Cape Province ........ June 24-30................. .......... Outbreaks.
Do ....... July 1-7........... .................. Do.

Yugoslavia................... ............... ..... July 1-7, 1923: Cases, 4.
Province-Bosnia-Herzegovina.....1 July 1-7 ..... 4.

YELLOW FEVER.

Colombia:
Bucaramanga... July 16-2 . Precnt.

Reports Received from June 30 to August 31, 1923.1
CHOLERA.

Place. Date. Cases. Deaths. Remarks.

India-..........................
Bombay .................
Calcutta.------------....Madras.....................

Do. ........
Rangoon...................DEo. .................

Indo-China....................
City-

Saigon.................
Province-

Annam................

Cambodge.............
Cochin-China ...........

Tonkin... .............

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

June .3-30..-.-.-.-
May 6-June 30....
Julie 3-30.. .. .
July 1-7......
May 13-June30....
July 1-7...
....................

May 20-June 9....

Oct. 1-31 ........

.....do......
...do.

I.. ......

34
371
2
1

1i2
........

11

68

2
21

1

............23
300

15
2

..........

10

39

1
13

..........

Apr. 15-June 16, 1923: Cases,
15,445; deaths, 12,765.

Oct. 1-31, 1922: Cases, 92;deaths,
53. Preceding month: Cases:
24; deatbs, 14. October, 1921:
Casts, 100; deaths, 61.

Preceding month: Cases, 2;
deaths, 1.

Preceding month. Cases, 3.
Preceding month: Cases. 19;
deaths, 13.

Preceding month: No cases.

I From medical officers ofthe Public Health Service, American consuls, and otber sources.
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER-Continued.

Reports Received from June 30 to August 31, 1923-Continued.
CHIOLERA-Continued.

Place. Date. Cases. Deaths.* Remarks.

Iraq (Mesopotamia):
Bassorah ................... Aug. 21 ........... .................. Present. Port declared infected

since Aug. 6, 1923.
Philippine Islands.

Manila ..................June 10-16 ...... 2 1 Death in foreign casefrom Ching.
Province- kang, China.

Bulacan ..... May 17-23-,....... 1 .
Capiz .. May27-June2.... 1 1
Cebu................... Apr. 8-21 ......... 1 1
Cotobato Ap r. 8-14 .......... 1 1
Lagulia ............. Kay 6-June9..... 2 1
Mountain ....... Mar. 25-31 ......... 1 1
Pan"asinan ........ June 24-30 ......... 2 2

Russia (Soe ............ . . ................. ay 1, 1923: Cases, .
Siam:

Bangkok .....M.May 13-June 23 9 10

PLAGUE.

Austtalia:
Sydney...................

Azores:
St. Michael Island.........

British East Africa:
Kenya-

Kisumu.......
Tanganyika..........

Uganda ...............
Canary Islands:

Las Palmas .............
Ceylon:

Colombo ....... ,-,.
Do..................

China:
Amoy. .

Do.......................
FoP how......

Do.......
Hongkong.......

Do..............
Manchuria-

Yakoshih..............

Nanking...............
Do.....................

Ecuador:
Guayaquil ...........
S.a.A. .( a...)....Santa Ana (Manabi)...

June 30....

May 6-26.......

Julme 10-16.........
May 6-Jume 2 ....
Apr. 1-30........

June 7.............

May 6-June 30....
July 1-7...........

May 13-June 25. ..
July 1-14.........
May 27-June 23....
July 8-14.. ..
Apr. 29-June 30...
July 1-7..........

May 31............

1

12

2
3
7

1

-111
8

........

........

7

1

June 17-30 ........

July 1-21 ..........

1

6

1

3
5

..........

19
8

10
3

4

1

..........................-.........
July 1-15 .2

July 16-31 ..... 3 3

Egypt ...............I................ ................I----------

City-

Alexandria ............. Jan. 7-June 24.....
Do ........ J.... uly 1-22 ..........

Port Said ............... Jail 7-June 24....

Do.. ....... July 1-22
Suez ...................-Mar. 2-June 15...

Do ....... July 16-22.
Province-

Assiout ...... May 1-29.
Benisouef .............. do

Fayoum ..... do.

Garbieh ..... do

Geizeh .d. ..... do .......
Girgeh . do
Keneh. da
Menoufieh.. do

Mi.ie.... do.....I..do..

35
5

24

15
12
1

64
7
14
2
3

123
.22
34
46

15

12

..........
7

..........

In one locality.

Territory.

Plague rats, 38.
Plague rats, 2.

Pesent.
Reported as endemic.

Station on Eastern Chinese Rail-
way. OccuTing in tarabagan
(marmot) lhnter. Bubonic.

Rodent plaguie present.
Do.

May 16-June 30, 1923: Rats ex-
amined, 13,800; found infected,
39. July 1-31, 1023: Rats
examined, 9,300, found ia-
kected, 15.

Jan. 1-June 21, 1923: Casos, 1,051;
deaths, 548. May 1-29,: Cases,
345. Jan. 1-June 24, 1923:
-Cascs, 1,0e9. Jen. 1-July 26,
19.3: Cascs, 1,241; deaths, 619.

May 1-29,19L3: Cases, 14.

May 1-29,1923: Cascs, 13.

May 1-29, 1923: Cases, 3.

Deaths not reported.
IO.
Do.
Do.
Do.
Do.
V-o.
Do.
Do.
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CHOLERA, PLAGUEj SMALCLPOX, TYPHUS FEVER, AND YELLOW
FEVER-Continued.

Reports Received from June 30 to August 31,1923-Continued.
PLAGUE-Continaed.

Place. Date. Case3.j Deaths. Remarks.

Hawaii:
Hamalkua..................

Honokaa...................
India ........... .......

Bombay..........
Calcutta ...................
Karachi....................

Do...... ...........
Madras Presidency.

Do.....................
Rangoon ...................

Do.....................
Indo-China.....................

Province-
Annam ................
Cambodgfe.............
Cochin China...

Iraq (Mesopotamia):
Bagdad....................

ava:
East Java-

Soerabaya..............
Do ........

Soerakarta.............

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

ADr. 29-June 30...
Mav 6-June 9 ....
May 13-June 30. ..
July 1-14..........
May 13-June 30. ..
July 1-14.......
May 6-June 30....
July 1-7...........
...... ...., ..---.

Oct. 1-31..........
... do......
-...do -

May 1-31..........

........

13
110
23

254
43

260
34

........

15

75
3

222

.........

..........I
411
13
85
20

141
24

229
26

...... ....-

14
75

..........

143

Apr. 1-June 23 .... 488 488
June 17-23 1 1

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

Madagagcar .................. ....................
Prox%ince-

Tananarive ............ Apr. 1-June 15....
Tananarive........ Apr. 16-June 15...

Mauritiu% Island .............. ..............

Port Louis .... ..... May4.
Mexico:

Tampico.... ..... ...................
Palestine:

Jaffa ......... June 19-July 16...
Peru ...............................................

Locality-
Ayabaca .......... Mav 16-Jine 30
Callao...... .... Max 1-Jtune 39
Canete ............. .ax IC-June 30 -
CerroAzul ........... lav 1-31
Chiclayo .......1.... a I-June 30..
Cutervo .... a.. 1-l.; ......

Huancabamba..,...May 1 Juine 30...
Huara. June 1-3 ......3
Lima (city) . Max' 1-31..........
Lima (country)............ do ..
Mollendo ............. June 1-30.
Salaverry........ May 1-June 30

56
20

1'''''i'

53
20

..........

..........

..........

10 1
........ .. .........

15 13
5 3
3 2
3 1
9 2
2 1

34 25
2i 2
17!
7, 4
1' 1
II1 3

'rrtuilo ................ ............

Russia .. ............ . ......... .......

Siam:
Bangkok .............. ... Apr. 29-June 23..., 27 26

Siberia ............ '.

Haramhor ....... MMay 6........1i1

Station No. 83...........,.............. . ..

Soktu .. . .

Straits Settlements:
Singapore a....... My 6-June 30. 6 8

Syria:
Beirut .M.......... ay 12-Jujne 20.. . 3......

Plague-infected rats: Pohakea,
May 23, 1923, 1 rat; vicinity of
Pacific Sugar Co. mill, June 2,
1 rat.

Jly 20,m1923: One plague rat.
Apr. 29-une 16, 1923: Cas s,4,955;
deaths, 3,783.

Plague rats, 5.

Oct. 1_31r 1922: Cases, 93; deaths,
89. Precedingmonth. 70cases;
68 deaths.

Freceding month, 15 deaths.
Preceding month, 51 deaths.
Preceding month, 4 cases, 2
deaths.

May 1-31, 1923: Cases, 471;
deaths, 471.

May 16, 1923: Epidemic ini five
distriets.

Apr. 1-June 15, 1923: Cases, 74;
deaths, 71. Bubonic, pneu-
monic, septicemic.

May 4-21, 1923: 2 cases.

Apr. 15-21, 1923: 1 plagU6 rat.

Bubonic and septicemic..
May 1-June 30, 1923: Cas, 111-
deaths, 68.

Jan. 1-May 15, 1923: Few cases in
Far East regions.

Sporadic eases ofplague reported
yearly in localitie. vicinity of
stations Matsievskava and tor-
zia, Transbaikal Railway.

Villace in zone of endemic tara-
bagan (marmot) plague,Trans.
baikal Region.

Station on Tran;baikal Railway.
Marmot plague during recent
years.
Do.
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UHqLIERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER -Continued.

Reports Received from June 30 to A;ugust 31, 1923-Continued.
S%ALLPOX.

* Place. Date. Cases. Deaths. Remarks.

Algeria:
Agqs..............

Arabis, 1-
Aden.--------------------

Do.....................
Bolivia:

La Paz.....................
Brazil:

Pernambuco ...............
Do..............

Rio de Janeiro.............
Do..............

British East Africa:
Kenya-

Mombasa..............
Tanganyika............

Uganda-
Entebe................

Canada:
Alberta-

Calgary................
British Columbia-

Vancouver .........
Do..

Victoria ....._
Manitoba-

Winnipeg...........
Do........

New Brunswick-
Kent County...........

Ontario ............
London..........
Toronto................

Do.................
Quebec-

Quebec................
Saskatcliewan-

Moose Jaw.............
Regina.................

Ceylon:
Colombo ............

Chile:
Concepcion..........
Valparaiso.................

May 1-31.........

May 27-June 2....
July 8-21........

Apr. 1-June 30....

May 6-June 16....
July 1-7..........
May 13-June 23 ..
July 15-28.........

May 20-26.........
Apr. 29-June 9....

Apr. 1-30..........

May 27-June 2....

May 27-June 30...
July 1-14..........
Aug. 5-11.........

June 3-30........
July 1-31..........

July 1-7...........
-........
July 1521.
June 24-,0.
July 15-21.....

June 10-16.........I

July 8-14..........
June 24-30....

May 6-June 2......

May 22-Junie 11--.
May 7-Julne 23.....

Do ...............I July 1-14.
China:

Amoy........... May 13-Jue23...
Do ........... July 1-14.

Antung ........... May 14-20.
Chungkinig ........... MAay 13-June 30 ..

Do ........... July 1-7 .
Foochow........... May 15-July 14...
Hongkoilg ........... Apr. 29-June 30..

Do ........... July 1-7.
Manchuria-

Daireni ........... MMay 21-27.
Harbirs ....... M....May 7-June 24.

Do ............-.July 1-7.
Mukdeni ........... May 13-20.

Nanking ........... May 13-June 23...
Do............ - ----Junie 24-July 7

Shanghai ........... May 21-June 3....
Do........... Jtuly 2-8.

Chosen (Korea):
Chemulpo........... May 1-31.
Fusan............ May 1-June30.
Gensan........... MAay 1-31..
Seoul ............--.May 1-June 30.

Cuba:
Antilla ........... July 8-14.

Czechoslovakia ........... ....................

Ecuador:
Alausi ........... Jutly 16-31.
Guayaquil ........... May 16-31.

Egypt:Cairo ........... Mar. 12-May 6.
Finland ........... ....................

2

2

3

........

4

2

5..........
8..........
10 2
8..........

1. From vessel from Bombay.
3 . Territory.

.......... Infection from Deer Lodge, Mont.

June 1-30, 1923: Cases, 13. .T4y
1-31, 19z3: Cases, 14.

4

1

33 1
5 1
1 ..........

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

........... Varioloid.

..........

3
,121

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

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

..........

.....

82
11

..........

..........

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

2

June 1-30, 1923: Cases, 2.
June 10-16, 1923: 29 cases report-
ed from 2 districts.

June 19-25, 1923; Present.
Present.

Pre3ent and eindemic.
Do.
Do.

Present.
Do.

Foreign.
Cases, foreign; death, Chinese.

1

1
.3
1

1

1
3

23

6

12

........

........

........

........

6

1
5
1
1

4
1

1 .........
4 ..........
1 ..........

42 13

........ ... 22 Prom Preston.
.. Jan.-Mar., 1923: Cases, 15.

4

3
1

17
........I.......... May 1-15,1923:1 case.
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER-Continued.

Reports Received from June 3D to August 31, 1923-Continued.
SMALLPOX-Continued.

Place. Date. Cases. Deaths. Remarks.
lWW

Great Britain:
Bir ringham g..............
Bristols..................
Cardi di.....................
Gloucester.................

Do.....................

Nottingham...............
Do.....................

Greece:
Athens.....................
Patras.....................
Saloniui....................

Hungary.....................
India ..........................

Bombay...................
Calcutta....................

Do...................
Karachi....................

Do.....................
Madras.....................

Do....................
Rangoon..................

Do.....................
Indo-China:

Saigon ... .

Iraq (Mesopotamia):
Bagdad.....................

Italy:
Turin ......................

Do.....................
JamaicaD...o .................

Kinston...................
Do......................

Japan:
Kobe.......................

Do.....................
Java:

East Java-
Scerabaya..............

West Java-
Batavia................

Do.................
Latvia.........................
Mexico:

Aguiascalientes.............
Chih lhbuah .................
Guadalajara................

Jlie 18-30.........
June 28...........
June 3-30..........
June 28............
July 12............

June 3-9...........
July 8-14 .........

May 1-31.....
Apr. 24-June 15...
Apr. 30-May 20....
July 15-21.........
....................

Apr. 22-June 30...
May 13-June 9....
July 1-7.......
May 13-June 30...
July 1-14..........
May 13-June 23...
July 8-14.......
May 6-June 30....
July 1-7..........

May 20-June 23....

Apr. 1-May 31.....

May 28-June 3....
July 2-15.......
...................
May 27-June 30....
July 1-7..........

May 2F-June 10....
July 2-8...........

Apr. 22-June 30...

May 5-June 8.
June 30-July 7
....................
July 8-14.........
June 11-24.
July 22-Aug. 11....

Mexico city ....... May 19-June 30...

Do...................
Pale3tine:

Jaffa.......................
Persia:

Tabriz ..... ..

Teheran ......
Poland .......................
Partugal:

Lisbon.....................
Do....................

Oporto....................
Do............-.-

Portuguese West Africa:
Angola-

LoAnda................
Rhodesia (British Africa):

Northern Rhodesia.......
Southern Rhodesia.........

Siam:
Bangkok.................

Sierra Leone:
Kaballa....................
Pujehun...................

Spain:
Barcelona..................

Do.....................
Valencia...................

Do.....................

July 1-21..........

June 5-11.

Apr. 1-14.........
Feb. 22-June 14...
....................

May 20-June 30 ...
July 1-28........
June 10-30........
July 9-15.........

Anr 1-91

3

6
......1.

19

53
........

2
6

........
298
12
4
24
3

91
10

125
16

28

20

1
2

39
12

2
1

187

-- 17
........

........

.......

17

164

84

1

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

........

35
18
6
a

May 8-14 .......... 21

May 3-16 .......... 4

Apr. 29-June 23... 79

May 1-15 .......... 1

May 16-31 ......... 1

May 31-June 6 ...........
June 28-July 10... ........
May l5-June 30.. 44
July 1-23 ........ 21

19
2

..........

......iii.
9
4
8
1

16
5
67
5

20

22

3
1

..........

1
30

..........

3
2
3
4

2

8
2

43

..........

..........

2
2
4

Present.

123 cases reported in hospital;
present in rural districts. July
15,1923: Present.

May 1-31,1923: Cases, 211.

A3r. 15-June 9 1923: Cases,
,914; deaths, 1,hi8.

Including 100 surrounding square
kilometers.

May 27-June 30, 1923: Cases, 226.
July 1-7, 1923: Cases, 13. (Re.
ported as alastrim.)

Province.
City and Province.
Apr. 1-May 31, 1923: Cases, 8.

June 1-30, 1923: Cases; 15; deaths,
2.

Including municipalities iii' Fed-
eral district.

District.

Apr. 29-May 12, 193: Cases, 15;
deaths. 4.

July 8-28, 1923: Case3, 7; deaths, 2.

In Sembehun district.
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CHOLE:RA, PLAGUE, . SMALLPO?X, "TYPHUS FEVER, AND YELLOW
FEVER-Continued.

Reports Received from lune 30 to Au-gust 31, 1923-Cntinued.
SMALLPOX-Continued.

Place. Date. Cases. DeAths. Remarks.

Switzerland:
Basel ......................

Do ...........
Berne ......

Do.....................
Lucerne .. .......

Do.....................
Zunch .....................

Do ..........-.-
Syria:

Aleppo.....................
Daxmascus ...-.

Tunis:
3Bizerta.................
Tunis . .........

Do .......
Turkey:

Constantinople.............
Do.....................

Union of South Africa.........

May 27-June 30. ..

July 8-14 .......
May 20-June 30. ..

July 1-28..........
May 1-June 7.....
July 1-31..........
May 20-June 23.
July 15-21.........

July 15-21........
May 15-June 11.

June 10-20......
June 11-17......-
June 26-July 1.

May 13-June 26...
June 27-July 10. ..

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

4
1

11
10
36
14

10
6

6
7

1
1

........

........

........

..........

..........

.........

.......

..........

..........

..........

..........

. ^. ....

..........

..........

,.... .....

45

...*.......

Cape Province..-..I--
Do.....................

Orange Free State.......
Ti&svaal ..............

Do ..............
Yugoslavia:

Serbia-
Belgrade...............
Zagreb.................

On vessels:
S. S. Kargola .........

May 6-June 16. . ..
Apr. 29-May 14...
.. ..................

May 26-June 9....

June 10-16........
June 24-30.......

May 20-26.........

S. S. .Makura........ I May26.

1
1

1

2

May 1-31, 1923: Cases,33; deaths,
1 (colored).

May 1-31, 1923: Cases, 32 (eol.
ored).

Outbreaks.
Do.

May 1-31, 1923: 1 case.
Outlbreaks.

At Mombasa. British East Afica.
Vessel arrived from -Bombay
Mar. 25, 1923.

Two cases in quarantine (re-
Ported as alastrim). Vessel
Ieft Victoria, B. C., Ar. 28,
1923. Touched at Honolulu.

TYPHUS FEVER.

Algeria:
Algiers.....................

Argentina:
Rosario....................

Bolivia:
La Paz.....................

Bulgaria:
Sofia.......................

Chile:
Concepcsion ... ...
Talcahuano................
Valparaiso....... .......

Do .....................
China:

Antung ..........
Do. ..... .......

Hankow .....
3Manohuria-

Harbin.................
Mukden...........-.-

Czechoslovakia ................

Egypt:
Alexandria..................

Do .....................
Cairo ......................

France:
Marseillee.

'Germany:
Coblenz ....................
Hamburg ..............
Kdnigsberg................
Stettin.....................

Great Britain:
;Boote.....................

May 1-June 30....

May 25-31.........

June 1-30........

Apr. 22-June 23...

May 22-June 18....
May 13-19.....
May 7-June 23....
July 1-21......

May 28June 24...
July 16-22.........
May 19-2.........

May 6-13..........
May 14-20........
....................

May 14-June 24....
June 25-Juily 29....
Apr. 12-May 6....

Mar. 1-May 31....

May 27-June 2....
May 20-26.....
May 13-Juie 2....

May 27-June 9....

Aug. 4............

66

........

4

11

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

12
1
1

2
........

7
5
20

........

.......

2
1

1

19
3

..........

2

3
..........

26
14

5
3
10

3

..........

1...

Paratyphus, 2 cases, 2 -deaths.

June 11, 1923: 34 casesin Salvador
Hospital.

Jan.-Mar., 1923: Cam, 191;
deaths, 6.

........ I Vicinity of liverpod.

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

------ I----------

1'. -.,.

I
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER-Continued.

Reports Received from June 30 to August 31, 1923-Continued.
TYPHUS FEVER-Continued.

Plae. Date.

Greece.....................
Athens..........h . May 1-3 1.
Patras .......... Apr. 24-June 15...
Pireus ............s May 1-3l.......
Saloniki .......... Apr. 30-June 24.

Guatemala:
Guatemnla City........!.Apr. 1-June 30
Hun g a ry......... ...........Bu dR.. Jan. 1-June 2.
Ira,(Meso11t ota a A 1

Bsagdad ............... Apr. 1-
......

Japan:
Nagasaki .......... July 2-8.

LAtva-.............................................
Mexico:

Mexico City................ May 20-June 30...
Do ............. July 1-21.

Guadalajara .June 1-30.
San Luis Potosi.July29-Aug. 4..

Palestine:
Jaffa . May 22-28.

Do. June 26-July 9....
Jerusalem .May 22-28.

PerWia:
Tabriz .Apr. 1-14.......
Teheran ........... Feb. 22-June 14..

Poland.............................................

Portugal:
Oporto...................... June 10-16.

Do................... July 1-21..........
Romania:

Kishineff .... May 1-June 30.
Russia .. ............ ...... .. ...

European Russia and au- Jan. 1-Apr. 30.....
tonomous republics.

Siberia Caucasus, and Cen-......do............
tral Asia.

Waterways and railwas ........do............
Spain:

Barcelona .................. June 21-27
Madrid..................... May 1-31.

Syria:!Aleppo..................... May 20-June 16...
o .................... July 15-21.

Beirut ..................... May 1-10.
Tunis:

Tunis ...................... May 28-June 24.
Do....................-July 9-15 ..........

Turkey:
Constantinople............ May 13-June 26...

Do .............. . June 27-July 3 ....
Union of South Africa ......... . ...................

Cases. I Deaths.
*I ~

........

........

48

2

75
27
1

........

2
4
1

2

1
3

41

9,921

2,934

........

........

4
3
1

3
1

..........
5
30
11
16

S
..........

12

..........

..........

..........

..........

..........

..........

..........

1

2
1

..........

2
1
19
1

..........

Cape Province .............. ...........................I..........
Do ...........Apr. 29-June 16...

No........ Atal 2FJune16.............. ........ ..........Natal .. ... 1. I. .. ..........

Orange Free State.......... -- |......------....

Do...................
Transvaal..................

Johannesburg.........
Yugoslavia:

Croatia-
Zagreb.................

May 6-June 16. ...
.....................
May 1-June 30. . ..

May 27-June 2....

........

........
4

Remarks.

May 1-31, 1923: Cases, 876.

Apr. 30-May 27, 1923. Recurrent
typhus: Cases, 3; deaths, 3.

Jail. 1-May 19 1923; Cases, 318;
deaths, 36. In 11 counties.

Apr. 1-May 31, 1923: Cases, 186.
Paratyphus, 4 eases.

Including municipalities in Fed-
eral district.
Do.

Relapsing fever, 1 case.

Mar. 4-Apr. 7, 1923: Cases, 2 253;
deaths, 172. Recurrent typhus:
Cases, 338; deaths, 6. Apr. 29-
May 12,1923: Cases, 720, deaths,
61. Recurrent typhus: Cases,
188; deaths, 1.

Jan. 1-Apr. 30, 1923: Cases
106,854. (Corresponding period
1922: Cases 847,516.) Feb. 1-
28, 1923: bases, 17,577. Re.
current, Jan. 1-Feb. 28, 1923:
Cases, 43,540.

July 8-14, 1923: Present.

May 1-31, 1923: Cases, 102; deaths,2T(colored). White--Cases, 6.
Total, 108 cases, 21 deaths.

May 1-31, 1923: Cases, 49
(colored), white, 5.

Outbreaks.
May 1-31, 1923; One case (col-

ored).
May 1-31, 1923: Cases,- 45 (col-

ored).
Outbreaks.
May 1-31, 1923: Cases, 7.

YELLOW FEVER.

x

Brazil:
Bahia ........... May 13-June 30... 25 6

Do........... .July 1-7 ........... ........ 2
Colombis:

Bucaramanga........ June 25-July 15... ........ .......... Present.

11 ..........
..........

....

........

........

........


