
PUBLIC HEALTH REPORTS
VOL. 40 JULY 10, 1925 No. 28

THE BIO-ASSAY OF THYROID
By REn HUNT, Professor of Pharmacology, Harvard Medical School, Boston, Mass.; Consultant in

Pharmaeology, United States Public Health Service

I have recentlv discussed the standardization of thyroid 1and shown
that all of the available evidence, both experimental and clinical, leads
to the conclusion that the therapeutic value of properly selected
and prepared preparations of this drug can be ascertained by a de-
termination of their iodine content. With approximately normal
glands the physiological action and therapeutic value is closely par-
allel to the iodine percentage. Reliance can not, at least at present,
be placed upon chemical analysis for the detection of adulterations
of thyroid or of gross carelessness in its preparation. Hence there
is need of a biological method for determining the relative strength
of thyroid preparations.
At a conference on biological standardization hel,d at Edinburgh in

July, 1923, under the auspices of the Health Committee of the League
of Nations, Professor Straub and I were requested to consider the
various methods which had been proposed for the biological assay
of thyroid, with especial reference to the acetonitril method 2 (the
increased resistance to acetonitril of white mice to which thyroid
had been administered). I have recently published 3 observations
showing the close parallelism between the results obtained by this
method and those obtained clinically in cases of myxedema and
cretinism.
Straub 4has recently described certain modifications in the method

of performing the acetonitril test which makes it better suited as a
routine test. The modifications consist in administering the thy-
roid in a single dose to mice by the stomach tube and the injection
of the nitril intravenously. I have repeated these experiments and
found the method satisfactory, but there are certain minor modifi-
cations which I think could be introduced to advantage.
Thus I believe that the doses both of the standard and of the prep-

arations to be tested could advantageously be based upon their
iodine content. Straub proposed that the standard should be a
preparation of thyroid which, when administered to mice in the dose
of 0.2 c. c. of a 5 per cent suspension, increases the resistance of the

I Hunt: Archives Int. Med., vol. 35, p. 671, 1925 (June 15).
2 Hunt: Jour. Biol. Chem., 1, p. 1, 190; Am. Jour. Physiol., 73, 257, 1923; Hunt & Seidell, Hygienic

Laboratory Bulletin No. 47, United States Public Health Service, li,0S.
3 Cited in reference 1.
A Straub, W.: Deut. med. Wochensch., 51, p. 4, 1925.
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animal to acetonitril by at least W0 per cent. I would suggest that
the standard be a preparation of thyroid of known origin and con-
taining 0.2 (± 0.02) per cent of iodine. I find that 10 mgs. of such
a preparation (i. e., 0.2 c. c. of a 5 per cent suspension and containing
0.02mg. iodine) usually gives about the optimum degree of pro.
tection to the nitril, i. e., an increased resistance which is neither
minimal nor maximal and therefore suitable for comparisons with
preparations both weaker and stronger. Since, however, the dose
which gives the optimum degree of resistance varies with different
lots of mice (according to season, diet, etc.), I would suggest that the
optimum dose of the standard preparation be first determined upon
the special lot of mice to be used in the test. For this purpose it
usually suffices to give one group of the mice 5 mgs. and another
group 10 mgs. of the standard. I would suggest that the doses of
the thyroid preparations to be tested be based upon their iodine con-
tent so that the mice should receive the thyroid in equi-iodine
amounts. If the preparations are normal, unadulterated thyroid, the
relative strength (and so the correct dosage) is given at once by the
relative amounts of thyroid administered. If, however, an amount
of iodine administered in the sample under investigation affords a
lesser degree of protection than the standard, the suspicion would
arise that part of the iodine is not present in thyroid combination.
If, on the other hand, the standard dose of iodine is contained in an
amount of thyroid less than that of the standard, the conclusion
would be that at least a part of the iodine is present in thyroid which
is stronger than the standard.
The following summary of an experiment illustrates how the method

may be used to detect adulterated or factitious thyroid on the one
hand and overstrength thyroid on the other.
The mice used in this series hiad received for a few days a diet of

dog bread to which had been added I per cent of cod-liver oil. The
experiments were performed during a period of very warm weather in
June, and the resistance to acetoni-tril, both of the controls and of the
thyroid-fed mice, was low. Five mgs. of the thyroid gave about
the optimum degree of resistance as is shown by the following:

TABLE 1
May 31-9.30 a. m., the mice were removed from food.

12.30 p. m., thyroid administration by stomach tube and the mice returned to the previous diet
June 1-12 to 12.20 p. m., acetonitril intravenously.

Maximum
Per cent of Dose of Iodine in tolerated

Standard thyroid iodine in thyroid thyroid onirf
thyroid in mngs. thyrid. ang.nperf

inng. ig. ergm. mau

Controls- Q 3
658 - - 216 5 v&6- Q 7
658 - 0.216 10 0. 6 0. 9
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Thus 5 mgs. of the standard thyroid (containing 0.0108 mg.
iodine) gave an almost maximum degree of protection, and the doses
of the "unknowns" were based upon this. The experiments were per-
formed the following day in the manner described above. The re-
sults were as follows:

TABLE 2

Maximum
Mg. tolerated

Per cent of Dose of iodine in dose
Preparation iod.ne in preparation dose of acetonitril

preparation in mgs. preparation in mg.
given per gm.

mouse

Controls (no thyroid) - - - -0. 3e
Standard thyroid -0.216 5 0.0108 0.7

A-3 -0.216 5 0.0108 0.33
B- 0.216 5 0.0108 0.54

B-5 -0.21610 0.0216 0.7
C-7 -0.432 2.5 0.0108 0.51
D-8 -0.418 2. 574 0.0108 0.85

From the above results it would be concluded-
(1) That Ak-3 was probably not thyroid at all, although it contained

protein and 0.216 per cent iodine but it afforded no protection against
the nitril when administered in doses containing as much iodine as
the standard thyroid. As a matter of fact A-3 was thvmus to which
had been added a sufficient amount of potassium iodide to bring the
iodine content up to that of the standard thyroid.

(2) That not all of the iodine in B-4 was in thvroid combination;
for, altlhough the iodine percentage was the same as that of the stand-
ard thyroid, the administration of an amount (5 mgs.) equal to that
of the standard thyroid and containing the same amount of iodine
(0.0108 mg.) caused a much lower degree of protection than did the
standard thyroid. When, however, the preparation was adminis-
tered (B-5) in twice the dose of the standard (10 mgs. containing
0.0216 ma. iodine), the protection was the same as that given by
the standard. From this it would be concluded that half of the
iodine in B-5 was in thyroid combination. As a matter of fact B-5
was obtained by adding to a "weak" thyroid (one containing 0.108
per cent iodine) sufficient potassium iodide to bring the total iodine
percentage up to that of the standard (viz, 0.216).

(3) C-7 contained a high percentage of iodine (0.432), and a small
dose (2.5 mgs.) had an undoubted thyroid effect. But since the
dose administered (2.5 mgs.) contained as much iodine (0.0108 mg.)
as the standard, but gave only about half as much protection as the
standard, it is evident that not all of the iodine is in thyroid com-
bination. Since, however, the dose administered (2.5 mgs.) was
only half that of the standard (5 mgs.), the conclusion seems inevi-
table that the thyroid present is as active as the standard, and that
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iodine had been added so that the preparation -would ate a
thyroid having a higher percentage of- iodine. As a matte Of faot,
0-7 was the standard to which sufficient potassium iodide had been
added to bring the total pereentage of iodine up to 0.432. By chem-
ical analysis 0-7 would be confused with a preparation like D-8,
which contained approximately the same percentage of iodine (0.418).
The latter, however, when fed in a comparable dose (2.574 mgs.,
containing 0.0108 mg. iodine), had a much greater effect; in fact,
2.574 mgs. of D-8, containing 0.0108 mg. iodine, was as active
as 5 mgs. of 4he standard (also containing 0.0108 mg. iodine).
From this it would seem that D-8 was unadulterated thyroid con-
taining all of the iodine in thyroid combination, and that it was
about twice as active as the standard.
In the following experiment three thyroid preparations, with very

different percentages of iodine, were tested in the manner described
above:

TABLE 3

lMaximum
Per cent Dose of Iodin in Maxlmumd

Preparation of iodine in preparation dose of dose of
preparation in mgs. prepwration acetonitrilinmgs. inmgs.per

gm. mouse

Controls - ------------------------------------ 0. 55
658 (beef thyroid) - 216 10.0 0.0216 1.40
486 (sheep thyroid) - 0.042 51.5 0.0216 1.40
501 (hog thyroid) --- -------------- 0.531 4.06 0.0216 1.40
658 - 0.216 S. 0 0.0108 . 90
486 -0.042 25.75 a0108 0.90

501 -0_____ 0.531 2.03 0.0108 0.95
486- -- -----------------------------------.-------- 0.042 10.00 0.0042 0.60

Thus, when these preparations were administered in equi-iodine
doses the degree of protection was the same, although the amount
of thyroid administered varied from 4.06 mgs. to 51.5 mgs. in one
case, and from 2.03 to 25.75 in another; 4.06 and 2.03 mgs. of No.
501 was more effective than 25.75 and 10 mgs. of No. 486.
A considerable number of experiments were performed with much

less satisfactory results, but I believe that the cause of this lay in
the use of mice of different weights (and presumably of different
ages). The figures quoted above are those based upon experiments
on mice weighing from 14.25 to 14.9 gms.; mice weighing 15 gms.
and more died from 1.2 mgs. of the nitril, and those weighing 12
gms. survived 2.3 mgs. Another factor is probably involved: all
of the mice received the same dose of thyroid irrespective of their
bodv weight; the smaller mice therefore received more thyroid per
gm. body weight than did the heavier mice. If it is necessary to use
mice of different weights, it would doubtless be better to base the
dose of thyroid (as well as that of the nitril) upon the body weight.



July 10, 1925

But I do not believe that this would be altogether satisfactory, for in
the controls in the above experiment, the lighter the mice the greater
the resistance to the nitril; thus, mice weighing from 14.10 to 14.8
gms. survived 0.55 mg. of the nitril per gm. body weight, but died
from 0.6 mg., whereas mice weighing from 15.06 to 16.80 gms. died
from 0.5 mg. and less, and those weighing 13.80 gms. or less,
tolerated doses of 0.7 mg. or more.

It may be of interest to compare this modification of the aceto-
nitril method with the one I have usually used. In the latter method
the thyroid was given to mice in their food for about five days, when
the nitril was injected, usually subcutaneously. Thus, almost a
week was necessary for a test, whereas bv the newer method a test
can be completed within 24 hours. I am inclined to think, however,
that perhaps more accurate comnparisons can be obtained by the older
method. When the thyroid was given in a single dose by the stomach
tube; the maximum protection obtained with any dose was only
200 to 400 per cent increase in maximum tolerated dose of controls
whereas in the older method (in which the resistance was built up
by the cumulative effects of small doses of thvroid administered
daily) the resistance was easily increased bv 500 or 600, or much
more, even up to 2,500 per cent. Thus, in the above-cited experiment
the maximum tolerated dose was increased only from 0.55 to 1.4
mg. nitril per gm. mouse by the administration of a single dose of
thyroid No. 501; in an experiment cited in an earlier paper the sanme
thyroid when fed in doses of 0.565 mg. daily for five days increased
the tolerated dose of the nitril from 0.55 to 2.6 mgs. This greater
range is obviously an advantage in making, more accurate comparisons
of the activity of different preparations. Moreover, variations in
the weights of the mice seemed to have less effect upon the results
when the thyroid was fed for several days.
Where the "cakes" method is used it is very easv to determine

fairly accurately the amount of food (and so the amount of thyroid)
consumed daily. Animals showing abnormalities in their foodl con-
sumption can thus be eliminated. The mice ate most of the food
early in the night and the tests were made upon the different groups
of mice at the same time, when the condition of the animals' nutri-
tion was apparently very uniform.
In the course of such experiments I frequently compared the

results of the subcutaneous and intravenous methods of administer-
ing the nitril. The results were about the same, but I got the im-
pression that in these experiments (where the resistance was very
high, the tolerated dose having been raised, for example, from 0.35
to 4.5 mgs. per gm.) the subcutaneous method was preferable. I
thought that this might perhaps be explained as follows: Acetonitril
has two distinct actions-a narcotic action similar to that of alcohol
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and presumably due to the-Atio of the moleoule -a -whole, ad
another action (the one of chif interest in this connection) due to
the changes which the poison undergoes in the body. When the
nitril was injected intravenously, it seemed that the former aetion
might develop more abruptly and be of relatively more importance
than when the drug was injected subcutaneously.

I also did a number of experiments in which the thyroid was fed
at a single dose. The mice were removed from food at 1 p. m.; the
thyroid was mixed with 2 gms. of powdered dog bread and made
into cakes which were fed to the mice at 5 p. m. The mice ate
practically every trace of these cakes during the night; if any did
not feed, they were excluded from the test. The mice were then placed
upon the usual food until in the afternoon, when t;he nitril was
injected (intravenously or subcutaneously). The results were
fairly satisfactory, but seemed to be less uniform than when the
thyroid was administered by the stomach tube.

SUGGESTIONS
It is suggested-
(1) That the assay of thyroid be based primarily upon the iodine

content. (The U. S. P. standard of 0.2 per cent has been found
feasible and satisfactory in the United States.6)

(2) That. simple chemical tests be included for the detection of
non-thyroid iodine.

(3) That in cases where a physiological test is desirable, the
acetonitril test as modified by Straub is recommended, but that the
dosage be based upon the iodine content of the preparation to be
examined.

(4) That the standard be a preparation of thyroid of known
origin containing 0.2 per cent iodine.

(5) That physicians be urged to use thyroid of known iodine con-
tent and that they be requested to collect further data on the rela-
tion between the iodine content of different samples of thyroid and
their effect upon the basal metabolism in cases of hypothyroidism.

STANDARDIZATION OF POLLEN EXTRACTS BY THE COM.
PLEMENT-FIXATION TEST1

By CHAs. ARMSTRONG, Surgeon, and W. T. HARRISON, Surgeon, United States Public Health &Srvice.

As a result of the lack of uniformity in the methods of preparation
of any given pollen extract used in the treatment of hay fever,
there are in use at the present time many preparations prepared
in different ways and differing in potency and keeping qualities.
IRad before The Socety fDr the Study of Asthma and Allied Conditions, New Yorkc Nov. 22, 192X.
HBunt and Seldell: Amer. lour. Pharmacy, 83, 407, 1l11.

Zoly 10, 1025
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It-is thus apparent that some method by which these various products
may be compared or standardized is highly desirable. The writers
took up the subject of the standardization of pollen extracts, and
this report represents the status of the work at the present time,
in so far as complement fixation is concerned.

This work has been carried on entirely with ragweed pollen ex-
tracts, the pollen of both giant-and short ragweed being used. Com-
plement fixation, which had previously been demonstrated for
pollen extracts by Clock, in 1918 (1), would seem a priori to offer
certain advantages as a method of standardization. It is not only
more delicate, for instance, than the nitrogen determination, but
it has the additional advantage of being highly specific.
The procedure in determining the strength of an extract by the

complement-fixation method is as follows:
The antiserum used in the test is prepared by injecting rabbits

intraperitoneally with increasing amounts of ragweed pollen extract,
5 to 50,000 Noon units (2), on alternate days for a period of about three
weeks. The animals are bled on the seventh day following the last
injection. The serum is collected from the clot, inactivated at 560 C.
for 30 minutes, and an equal volume of pure glycerine added. The
sera are -tested individually for potency, and those showing a good
titer are pooled.2
In the titration of an extract a constant amount of pooled anti-

serum- 0.1 cubic centimeter of a 1 in 9 dilution in 85 per cent saline
is added to each of a series of 11 tubes. Antigen (pollen extract)
is next added in decreasing amounts 100, 90, 80, etc., to 10 and 5
Noon units. Two units of guinea pig complement, titrated in the
presence of an average dose of antigen, 50 units, are next added and
fixation is permitted to continue for 18 hours at an ice-box temperatuLre
of 50 to 80 C., after which, sheep cells sensitized with two units of ambo-
ceptor are added as an indicator and the rack is incubated at 37.50 C.
for 1 hour, when the test is read. As an example of the antigenic unit
let us suppose that the tube containing 20 Noon units of extract
has complete fixation, while that containing 10 units shows partial
hemolysis. The antigenic unit is, therefore, somewhere between 10
and 20 Noon units. A second titration covering this range, i. e.,
using 20, 18, 16, etc., to 10 units, gives a more accurate result;
and the lowest amount of extract with which there is complete
fixation is the antigenic unit. With a potent extract and antisevum
the test gives clear-cut results which can be duplicated, and is quite
delicate, the antigenic unit being often as low as 5 to 10 Noon units.
The test is quite specific, it being possible to distinguish giant and

short ragweed pollen. extracts from each other as noted in a previous
'In a previous communication (3) the writers have presented evidence which seems to indicate that

different rabbits when immunized may produce their antibodies against different antigenic fractions
of the pollen extract; hence it is felt that the test serum should be pooled from several potent sera.
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communcation (3). Giant and shert ragweed pollen extracts and
their anti-sera give cross-fixation, but the extracts ar regulary more
potent in complement-fixing powerwhen tested with their homologous
sera. A number of extracts made from pollen other than ragweed
failed to give fixation when tested with anti-ragweed serum.

Standard extract.-It is desirable to have an extract whose com-
plement-fixing properties are high and stable and which might there-
fore serve as a standard. Many commercial extracts, and several
prepared by ourselves in various ways, were tested for antigeme
properties and keeping qualities, and one suggested by Bernton was
finally selected as a standard, which represents a slight modification
of Clock's glyceerinated extract. The extract is prepared by extract-
ing the dry pollen granules with a mixture of pure glycerin 2 parts
and Coca's fluid 1 part. (Coca's fluid is made by dissolving 5 grams
of sodium chloride and 2.7 grams of sodium bicarbonate in 1 liter of
distilled water.) The extraction is permitted to continue for 8 days
at room temperature.

This extract was found to have maintained its potency without
apparent deterioration in complement-fixing power at the end of 144
days at room temperature, and after 12 months at ice-box tempera-
ture. The antigenic unit of an unknown extract must be deter-
mined in relation to that of the standard extract titrated in the
same test.
For the past two seasons Harrison and Bernton have used, in

clinical work, extracts prepared as described above, which were
standardized by the complement fixation test. Prophylactic treat-
ment was usually begun with one-tenth to one-fifth of an antigenic
unit, depending upon the apparent sensitiveness of the patient as
judged from the cutaneous test and from the clinical history. Suc-
ceeding dosage was determined by the reaction to the previous in-
jection.

The results of standardization by the complement-fixation method
with this stable extract have been satisfactory, and the method
might he a practicable one for those who use extracts prepared by
some method giving a relatively stable antigenic extract and who
determine the antigenic strength of the extract soon after its prepa-
ration; however, before any method of standardization can be recom-
mended for general use, it must be shown-

Pirst, that the standard unit is really measuring the essential,
potent, and valuable portion of the extract; or

Second, that if the method is measuring some non-essential at-
tribute of the extract, it must be shown that this attribute varies
directly or in some regular manner with the essential or potent
fraction.

iwti i'ol- I
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The complement-fixing.poperty af.rgwed pollePextraet seems to
fulfill neither of these requirements. For -instanoe, the standard
extract which we have described may, by the action of heat, be made
to lose entirely its power of combining with complement in the
presence of antiserum with which it was originally active; yet this
heated extract is still capable of calling forth antibodies in rabbits,
which antibodies are specific for the heated extract. By heat, there-
fore, we have been able so to alter a ragweed extract that it is as
distinct from the original, unheated product, as far as we can judge
from its complement-fixing properties, as timothy extract is from
ragweed extract. Yet, when the heated and unheated extracts are
tested on the skin of a highly sensitive person, they are indistinguish-
able. Likewise, the heated and unheated extracts are both active in
producing local and general reactions when given subcutaneously in
treatment. Moreover, a guinea pig sensitized with the unheated
extract can be shocked with the heated extract, and vice versa

Che*d Ext,ct'

FIG. I.-(Pig 401-CA) Tracing made by uterus of guinea pig sensitized with unheated giant ragweed
pollen extract. Shocked with same extract heated to 100° C. for 30 minutes.

(protocols 1 and 2). The same thing is shown when the sensitized
uterus is employed (Figs. 1 and 2). Figure 3 shows the kymograph
tracing made by the uterus of a guinea pig sensitized with giant
extract unheated and shocked with a commercial extract X, which is
devoid of antigenic power in that it has uniformly failed to call forth
complement-fixing antibodies in rabbits and gives no fixation with
known potent sera. Moreover, an extract which has its complement-
fixing receptors completely saturated by an excess of antiserum is still
active in causing skin reactions in the sensitive subject.

Finally, in the small parallel series of cases treated prophylactically,
one with an actively antigenic unheated extract and the other series
with the same extract in which the complement-binding property had
been altered by heating to 1000 C. for 30 minutes, the clinical results
were equally favorable in both, and no difference in the local or general
response was noted. Various clinicians, moreover, have reported
favorable results in treatment with commercial extracts which have
uniformly failed in our hands to call forth the production of comple-
ment-binding antibodies in rabbits or to bind oomplement in the
presence of known potent antiserum. We therefore feel that the
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oomplement4ixing property of an extrct is not an il part of
-the axtract in so far as treatment or desensitization is concemed.I
We have not found an active antigenic extract which was not at

the same time highly potent by skin test, etc.; but we have found
extracts to grow weaker in antigenic power until the function of
binding complement was lost in the range of our test, and yet without
corresponding loss in its power to produce shock, skin reactions, etc.

It is therefore apparent that the complement-fixing power of an
extract can not serve as a measure of potency of extracts to be used
in treatment, and it would seem apparent that the field of comple-
ment fixation as a means of standardization is limited, being con-
fined to extracts of stable antigenic nature. Even here caution is
necessary, and the unit should be determined soon after the extract
is prepared; for if from some unrecognized cause the labile comple-
ment-fixing property should decrease, but leave the stable shocking
property of the extract relatively unaltered, overdosage of the
patient might result. The method would seem to be of some value
in determining the keeping qualities of extracts, since extracts rela-
tively stable in complement-fixing properties have been found to be
markedly stable as regards their shocking or desensitizing power. By
the use of a stable extract it becomes possible to prepare enough
material for the season's use in one lot. The antigenic unit may be
determined soon after the extraction is completed, and the danger of
possible errors resulting from the unequal rate of deterioration in
complement-fixing a-nd shocking properties through aging may be
avoided. The antigenic unit for extracts prepared by the same
method seems to be strikingly uniform, provided it be-measured
before deterioration has had time to take place.

SUMMARY

In summary it may be said that-
1. The complement-fixing property of ragweed pollen extracts is

due to a labile fraction, is one of the first properties of the extract to
deteriorate, and its rate of deterioration bears no definite relation to
the rate of deterioration of the portion of the extract which causes
shock.

2. The complement-fixing property of ragweed pollen extract is a
nonessential attribute in so far as the value of the extract for treat-
ment is concerned.

3. Complement fixation as a means of standardization of ragweed
pollen extracts should be applied only to extracts of stable antigenic
nature, which, however, should be tested soon after extraction is
completed.

I We realize the nocessity for caution In applying to the natualy hypeesitve huma being, the
results obtained by the use of experimental animals.

-1"1' July 10, im
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4. Complement fixation for standardization of ragweed pollen ex-
tracts which are not stable in antigenic properties is fraught with
danger, because overdosage may result; for some extracts which are
relatively unstable as regards their complement-fixing properties may
lose the latter, while their ability to cause shock is relatively unal-
tered.
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PROTOCOLS

Protocol 1.-A 300-gram guinea pig was sensitized by injecting
intraperitQneally 10,000 Noon units of unheated giant ragweed pollen
extract on June 2, 6, and 24, 1924, respectively. On January 26 and
28, 1925, the guinea pig received 50,000 and 200,000 Noon units,
respectively, of unheated giant extract.
On February 19, 1925, an intravenous injection of 0.5 cubic centi-

ineter of 1:10 extract of giant ragweed heated to 1000 C. for 30
minutes was given. Typical anaphylactic symptoms developed in 30
seconds and death resulted in 6 minutes. Autopsy findings were
typical.

Protocol 2.-A 250-gram guinea pig received intraperitoneally 230,-
000 Noon units of giant extract heated to 1000 C. for 30 minutes,
10,000 units being given every second day for 23 injections. The
last treatment was on August 1, 1923. On December 28 this pig was
given 0.5 cubic centimeter of giant unheated, 1:10 extract. Typical
symptoms of anaphylaxis developed in 30 seconds and death occurred
in 42 minutes. Autopsy findings were typical.

NOTES ON THE CLARIFICATION OF COLORED WATERS
By LEWIS B. MILLER, Chemist, Hygienic Laboratory, United States Public Health Service

Previous papers from this -laboratory dealing with the alum
process of water purification have been concerned almost exclusively
with the natut1e of and conditions for "alum floc" formation. Little
has been said on the several functions of this floc. With a some-
what better understanding of what may be termed the primary
aspects of the subject, we now turn to studies of what the "alum
floc' is supposed to do. This paper reports some notes on color
removal.

Since the publication of Saville's (1917) work, the "color" taken
up by waters originating in swamps or peaty soils has been regarded
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-as held in a oolloidal state. While the nature of these coloring matters
is ao definitely known, they appear to belong to that group known
as humic acids.
In the present work a number of samples of water containing

"color" of the humic acid type from several sources have been
studied in some detail by three different methods of experimentation;
namely, (1) by dialysis, (2) by cataphoresis, and (3) by the stu-dy of
the effect of various chemical reagents upon the stability of the
"color" in solution. These methods of experimentation were de-
signed to determine first of all whether the "color" was present in
the condition of true solution or of collodial dispersion. This is
important, since the type of reaction exhibited would be quite differ-
ent in the two cases. The condition in solution being determined, a
more detailed study of the effect of chemical reagents upon the
" color" stability should yield information concerning the mechanism
of "color" removal. Such information has a practical as well as a
theoretical value in suggesting possible lines of improvement and in
assisting in standardizing the methods for the commercial clarifica-
tion of colored waters.

Since the results from the study of any one sample were found,
in a limited degree, to be typical of the results obtained with the
several samples studied, the experimental results obtained with
one of them will be described in detail. This will be followed by a
discussion of the similarities and differences between the various
samples. It will be shown later that severe limitations are imposed
upon conclusions drawn from a study of any one "color." How-
ever, for purposes of orientation, a more or less reproducible material
called "synthetic humus No. 1" has been used. For this I am
indebted to Mr. P. R. Dawson, of the United States Department of
Agriculture.

This sample was prepared by the condensation of sugar by an
acid, followed by dispersion in alkali and dialysis to remove excess
electrolytes. The strongly colored sample was diluted with distilled
water until it contained about 500 parts per million of color. The
pH value of this diluted sample determined colorimetrically was 5.6.

Cataphoresis experiments showed that under all conditions in
which the coloring matter was stable-that is, not coagulated-it
bore a negative charge. (There is one exception to this statement
which will be discussed later.) In these experiments the "color"
behaved as a typical negatively charged colloid.
Upon dialysis in a collodion bag the coloring matter failed to pass

through the membrane although electrolytes dialyzed through
readily. This indicates that the "color" has colloid dimensions.
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The following set of experiments will suggest one type of pho-
nomenon which would have to be dealt with were we to imagine
this "synthetic humus" to occur in a natural water.

Fifty-c. c. samples of the solution were placed in cylinders; to
successive samples were added increasing quantities of standardized
reagent. The samples were shaken and allowed to stand for 24
hours. The smallest quantity of reagent which will just produce
complete clarification was noted and the pH of the final mixture
determined colorimetrically. The results, are shown in Table 1.
Concentrations are expressed in two ways, namely, in equivalents
per liter and in parts per million of the reagent in the final mixture.

TABLE 1.-Synthetic humus No. 1

Concen- Parts per
tration milJioniReagent (equiva- of re- pH Observations
lents) agent

C10 -. 0.04 1,440 1.55
HC2H302 -------------- ---------------- . 8 48,000 2.30 No clarification.
E12SO4- .04 1,960 1.55
AIC, - - .0002 8.8 5.20
Alum KAI (SO4)2 121120 ------ .0002 31. 6 5.00
FeC --- .0004 21.6 3.9
CaC12 --------------------- .016 8805.6
CL'S04 - - ; 002 159 5. 3
NaOH - - - -Increased stability.
Ca(HCO3)2 ---------------- - .005 405 6.8 No clarification.
KC -- -. 8 59,200 5.7 Partial clarification.

Since the cataphoresis and dialysis experiments suggest that the
"color" is present as a negatively charged colloid, let us first observe
what relation the coagulation of the "color" bears to the concen-
trations of the several cations recorded in Table 1. If we compare
the coagulating power (the reciprocal of the concentration) of the
several cations we find the following:

Ion Coagulating power

----------------- Less than.. 1.2
HX--------------------25.0
Ca 60---------- CZ. 0
Cu- 252.0
Al.+1 5,000.0
Fe+ ---------------- 2,500. 0

The coagulating power of the cations evidently increases with valence
and qualitatively follows Schulze's rule. As is usually the case, the
coagulating power of the hydrogen ion approaches closely to that of
the divalent ions. In these experiments the coloring material be-
haves as a negatively charged colloid of the suspensoid type. That
such is the case is further proved by the experimental fact that acetic
acid, because of its low dissociation, is unable to produce a sufficient
concentration of cation to effect coagulation.
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That the coagulation is produced by the positive ion is further
indicated by the following experiment: A 0.01 normal FeCl, solu-
tion was prepared and allowed to stand for several weeks. During
this time it became opalescent, due to slow hydrolysis of the FeC1.
By this process the concentration of ferric ion is, of course, reduced.
The cogWulating power of this solution as compared to a freshly
prepared ferric chloride solution in which hydrolysis had occurred
to a lesser extent was as follows:

ISubstance +5~~t8I10O ing power

FeCI (aftrestanding) - 1.660
FeCls (freshly prepared) - 2,500

The coagulating effect of the anions is qualitatively additive.
For example: If to a series of 50 c. c. samples of the "color" solution
are added half the quantity of HCl necessary to cause coagulation,
the quantities of CaC12 and alum necessary to produce coagulation
are as follows (compare with Table 1):

TABLE 2

Coraten- Parts perReageut tration ~~million of pH(ants}va reagent

CaC2-0.- -01----------------------------- O. 0" 5.51.9
Alum-_--_----.-00002 3.2 1.8

That the sign of the charge on the "color" was always negative
under the conditions of experimentation just described (except when
coagulation of the "color" occurred) was determined by cataph-
oresis experiments.
As with most negatively charged colloids, the addition of hydroxyl

ion tends to stabilize the colloid, rendering it much more difficult to
effect clarification. This is true of the "humic acids." By addition
of sodium hydroxide, for example, to the colored water, a point is
soon reached where calcium chloride will no longer effect clarification.
Acid and alum both effect clarification in the presence of alkali
because of their ability to destroy the alkali by chemical reaction.
In both cases, however, addition of alkali increases the quantity of
reagent which must be added in order to secure clarification.
In the instance of alum, however, the case is not as simple as was

just indicated. With a relatively pure (well dialyzed) " humic-acid"
solution, clarification depends upon the coagulating power of the
aluminium ion. With small quantities of alkali present, the addition
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of alum first destroys the alkali, after which the excess aliuminium
ion effects coagulation. With increasing quantities of alkali plus
alum, however, another factor gradually appears, namely, the
positively charged colloidal "alum floc." It is not until alkali plus
alum is added in relatively large amounts (far greater than the
amounts ever used in water purification) that the coagulating effect
becomes *early due to the colloidal "alum floc." The following
experiment indicates this effect: Fifty c. c. samples of the colored
waters wee taken as before. To each sample was added sodium
hydroxide until the solution was 0.002 N (contained 80 parts per
million of NaOH). To successive samples was added potassium
alum in increasing quantities. The sign of the charge was deter-
mined by cataphoresis. The results are given in Table 3.

TABLE 3.-Ijumic-acid solution 0.002N with respect to NaOH, treated with alum

Normality
of solution Sign of

Experiment No. with pH charge on Observations
respect to particles
Al

1.-- Q_ 1000 4.4 None Complete clarification.
2-- .0600 4.5-do Do.
3-- .02C0 4.5-do Do.
4- .0140 4.5 -do Do.
5- . 0100 4.5 do Do.
6- .0080 4.6-do Do.
7- .0060 4.6-do Do.
8- .0040 4.6 ..do Do.
9- .0034 4.6-do Do.
10 - ____ .0030 4.6-do Do.
11 -.00_--__--------------------------------- .0028 4.6- doDo.

12 -.0026 4. 7 -do--I Do.
13- .0024 4.8 -do Do.
14- .0022 5.0 -do Do.

15 -.0020 6.8 -do Do.
16 ------------------------- - .0018 & 4 Negative--e No clarification.

20-.0010 9.4-do-I Do.
24- .0001 9.8-do Do.

With alum alone, or with only small concentrations of alkali
present, clarification is favored by a low pH. With stronger mix-
tures of alkali plus alum, however, clarification begins near neu-
trality and when the quantitative amount of alum necessary to
react with NaOH is added. It is at this point rather than at higher
alum concentrations that clarification proceeds most rapidly.
The mechanism of the above reaction will perhaps be more clearly

seen if for potassium alum is substituted aluminium chloride (be it
noted that this essentially consists only in a substitution of the
monovalent chloride ion in place of the divalent sulfate ion.) Tho
results are given in Table 4.
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TABLE 4.-Humic acid solution 0.002 N with respect to NaOH treated with
aluminium chloride

Normality
of solution, Sign of

Experiment No. with pH on Observations
respect to particles

1- 0.1000 4.4 None-Complete clarification. Slow reaction.
2- .0600 4.5 --do- o.
3-- .0200 4.5 -do Do.
4- .0140 4.5 do Dlo.
5- . 0100 4. 6 Positive___ No clarification.
6-- .0080 t 6 -do-- Do.
7- .0060 4.6 do Do.
8- .0040 4.6 ' do Do.
9- .0034 4.6 -do Do.
10 -____----_------- .0030. 4.7 -do Do.
11- .0028 4.7 -do- Do.
12- .0026 4.7 _do Do.
13 -..0024 4.9 _do Do.
14- .0022 52 -do-- Do.
15- .0020 6.9 None--- Complete clarification. Very rapid re-

action.
16- .0018 & 3 Negative.. No clarification.
20- .0010 9.5 --do- Do.
24- .0001 10.0 ___do Do.

.The explanation of the results observed in Table 4 may be as
follows: In experiments 1 to-4 coagulation results because of the
coagulating power of the trivalent aluminium ion upon the nega-
tively charged humic acid colloid. Aluminium hydroxide would
probably not be formed, being soluble in the excess aluminium
chloride. That the coloring material is precipitated by the alu-
minium ion and not by colloidal alumina is further indicated by the
slow rate of reaction which is typical of the coagulation of these
"colors" by cations. In experiments 5 to 14 the effect of the col-
loidal alumina makes its appearance. Due probably to the presence
of an excess of the positively charged colloidal alumina (as compared
to the colloidal humic acid) and to low pH, a condition of stability
results in which the combination of the two colloidal substances
bears a positive charge. (It may be stated parenthetically that
this is the only condition observed under which the colloidal matter
in these samples assumed a positive charge. That this same condi-
tion did not occur with alum (see Table 3) is due to the coagulating
effect of the divalent sulfate anion upon the positively charged
colloid which tended to form.) In experiment 15 mutual precipita-
tion of the positively charged and negatively charged colloids oc-
curred at a pH of 6.9. In experiment 16 and following decreasing
concentrations of the positively charged colloid, together with
increasing pH, produced a stable combination bearing a negative
charge.
When experiments such as those described upon synthetic humus

No. 1 were applied to several "color" samples of the humic acid
type from different sources it was found that the results just described

502430-25t 2
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were fairly typical. -Dialysis and cataphoresis experiments suggested
that the "color" was present as- a negatively charged colloid. Treat-
ment by several chemical reagents indicated the same thing. This
is in complete agreement with the conclusions of Saville (1917).
Treatment by chemical reagents likewise showed that clarification
was produced by the coagulating action of the cations. The relative
effect of cations followed Schulze's rule.

In the sample "synthetic humus No. 1" we have what may be
described in a relative sense as a "pure material." Most of the
electrolytes ordinarily present in natural waters are absent. The excess
electrolytes added in the preparation of the sample are almost en-
tirely removed by prolonged dialysis. Consequently the results
obtained may be looked upon as the effect of the reagents added
upon the "color," unaffected or nearly so by contaminating electro-
lyte. The more highly purified a sample is (that is, the more com-
pletely are contaminating electrolytes removed by dialysis), the more
closely will it approach to the more or less typical example cited
above in its reaction to chemical reagents. There is, however, some
variation between samples from different sources. In Table 5 are
given data upon some of the samples studied in this laboratory which
will serve to indicate the magnitude of the differences referred to.
With the exception of the sample of Cape Fear River water and of
soil extract No. 1, all of these are of the "purified" type. In Table 5
are given the pH of the original sample and the degree of color it
contains, the lowest concentrations of two reagents which will cause
clarification, and the pH at which clarification occurs in each case.

TABLE 5

Con-entra- Coneentra-
tlo. t(eqlv ion (equiv-pHof aleutsof alets) of

Desription of sample Color orial C-H n pH alum neces- pH
. sample sarytopro. sa topro
s dus clariS dueclarie

cation cation

per
miUion

Synthetic humus No. 1 --- 500 & 6 0.04 1.55 0.0002 & 2
SynthetichumusNo. 2 S--5 & 9 .02 1.80 0004 4.1Synthetic humus No. 3 --50 . 008 2.10 .0002 4.3
Cape Fear Riverwater--;100 & 3--- .002 & 4Tea extract No. 1 --500 & .006 2.2 .0028 & 2
Tea extract No. 2 -.. 500 6.2 .02 1. 8 ;0002 & 3
Soil extract No. 1 .-.--- 500 8. 2 .01 2. .002 &68Soil extract No. 2 --005-8 .006- 6.W0006&4

IThe thre samples Ofsythetic humus werefumshed bY Mr. P. R. Dawson, DepartmentofAgricuture.
and the sample of Cape Fear River water wa furnished by Mr. George D. Norcom sanitary r
Wilmington, N. C. The soil extracts were from soil of giacial orgin from Butlr County, Iowa, fur
nished by Mr. B. L. Miller.

The experiments described in this paper suggest a conclusion
which, if found by future work to be of wide application to colored
waters, will be of considerable significance in the commercial clarifi-



July 10, 1925

cation of these waters-by alum. In the clarification of the colored
waters studied it is the strong coagulating power of the trivalent
aluminium ion acting upon the negatively charged colloidal "color"
which is of importance. It causes the formation of what may be
called a "color floc." "Alum floc," which is of so much importance
in -other aspects of clarification, plays an unimportant r6le. In fact,
the formation of "alum floc" by its removal of aluminiutn ion from
solution in the form of an insoluble compound would be distinctly
antagonistic to the formation of the "color floc." All conditions,
therefore, such as proper hydrogen ion concentration, which would
otherwise tend to retain the aluminium in solution in the form of
aluminium ion, will tend to promote coagulation of these "colors."

This leads us at once to the fundamental question of the proper
range of hydrogen ion concentration for best results. It has been
shown (see Clark and Theriault, 1923; Miller, 1923; Baylis, 1923;
and Hatfield, 1924) that from the acid side the precipitation of alum
first approaches completion near a pH value of 5.4. Above this
approximate value precipitation and removal of aluminium ion from
solution is practically complete. Below this value aluminium ion as
such is retained in solution. It is above this pH value, therefore, that
best clarification of turbid water results, because of the clarifying
action of "alum floc."
In the literature of the last few years upon this subject abundant

evidence exists confirming this conclusion. Similarly it is below the
pH value of 5.4, where aluminium ion exists as such, and there clari-
fication of highly colored waters of the type under discussion should
occur. Definite information upon this point from commercial
sources is almost entirely lacking with the exception of the results of
Norcom (1924) on Cape Fear River water. T-hese point -to the same
conclusion. Information, however, is entirely too meager to con-
sider this point as universally established.

Whlile a low pH value seems to favor formation of the " color floc"
by alum, this fact may prove to be one of the difficulties of the method
when applied to water purification. In the coagulation of the color-
ing matter a part of the aluminium ion will probably be removed
from solution by adsorption or combination with the color material.-
Since the pH of the water must be raised subsequent to the coagula-
tion because of its corrosive action at low pH values, it is hifghly
probable that flocculation of the remaining alum will occur at this
point. Norcom (private communication) states that he has ob-
served this to occur especially during the winter months. He has
avoided the difficulty by connecting his sedimentation basins in
series, treating the water with alum at a low pH value in the first
basin and increasing the pH in the second basin by addition of
alkali
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In the work upon colored waters at this laboratory, color samples
of the huirnic acid type from several sources have been studied. As
we have emphasized in the preceding paragraphs, in the treatment
of these " cqlors " by alum it is the aluminium ion which is the impor-
tant factor in their clarification. However, there may be and most
probably are other modifications and types of colored waters in the
clarifcation" of which other factors are of greater importance. To
such colored waters the principles advanced in this paper will obvi-
ously not apply. Where colored waters similar to those here studied
are found in nature the phenomena observed in their treatment will
approach the phenomena recorded in this study. In such cases the
principles laid down in this paper will undoubtedly prove of value.

It will, be observed that the differences between the properties of
the several samples described in Table 5, while quite definite, are not
great. When, however, these samples are made more nearly to
simulate natural waters by the introduction of electrolyte "impuri-
ties," the variation between the samples are somewhat more pro-
nounced. This is especially true when the "impurities" added are
of an acidic, basic, or buffering nature. Similarlv when a few of
the common electrolyte components of natural waters are added in
varying, quantities, proportions, and combinations to the same
"color" sample, the differences which exist from the standpoint of
a filter plant operator would appear to be quite pronounced. Con-
sidering the probable differences in the coloring matter itself in differ-
ent natural waters and the infinity of possible variations among the
other co,mponents of the waters, it became evident early in this
work that no detailed procedure could be advanced for treatment of
colored waters in waterworks practice from a laboratory study of
them. An investigation with such an object in view must be con-
ducted in the field over a long period of time and under a wide va-
riety of conditions. Therefore, although the results from the samples
studied were promising, no attempt was made to carry out a labora-
tory study upon small samples of natural waters collected from
different places. It is believed, however, that the work already
accomplished will furnish a scientific foundation upon which a pro-
ductive field investigation may be based.

Acknoswledgment&.-I wish to express my appreciation to Mr. P.
R. Dawson, Mr. George D. Norcom, and Mr. B. L. Miller for furnish-
ing the samples of coloring matter used in this investigation. I wish
also to express my appreciation to Prof. William Mansfield Clark,
chief of the division of chemistry, Hygienic Laboratory, for much
kindly advice and many favors during the course of this investigation.
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SUMMARY

1. Several samples of water containing material of the "humic
acid" type have been studied by three different methods.

2. In every case investigated the "color" has proved to be present
as negatively charged colloid.

.3. The coagulation and removal of the "color" (formation of the
" color floc") by electrolytes was shown to be effected by the cation.
The relative effect of different cations followed Schulze's rule of
valence.

4. With respect to the clarification of colored waters-by alum, it
was suggested that the clarification was due to aluminium ion and
that "alum floc," which is effective in the clarification of turbid
waters, had- an unimportant r6le in the removal of "colors" of this
type. The conditions most favorable for color removal by alum
were discussed. Possible limitations in the application of the prin-
ciple were pointed out.
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DEATHS DURING WEEK ENDED JUNE 27, 1925
Summary of information received by telegraph from idusmtrkl insurance companis

for we.ek ended June 27, 1925, and corresponding week of 1924. (From the
Weekly Health Index, June 30, 1925, issued by the Bureau of the Census, Depart-
ment of CoMZmerce)

Week ended Correspondi
June 27, 1925 week, 192

Policies in force -_-_- 60,370,192 56, 466,115
Numberof.d ath.clai -- - 11,123 10 090
Death claims per 1,000 policies in force, annual rate-_ 9.6 9.3

Deaths from aU causes in certain large cities of the United States during the -week
ended June 27,-1925, infant mortality, annua death rate and comparison with
corresponding week of 1924. (From the Weekly Health Index, June 30, 1926,
issued by the Bureau of the Census, Department of Commerce)

Week ended JuLne Amu Deaths under 1
27, 192.5 death yearudr1 alt

rate per mortality
1,000 m~~~~~rte

City 1,0 Week Come- week
Total Death sponding ended spondng ded
deaths rate1 we, June27, week 1252

1924 1925 1924

Total (64 cities) ---------------- 5,725 10.81 3 11.5 698 ' 757 4 57

Albany' -------------------- - ---------- 25 18 9 18 3 2 3 44
Atlanta - - 85 12 15 --
Baltimore -- -167 10.9 14.1 25 22 75
Birmingham ---------- 78 19.8 20.8 12 13 -----
Boston --- 159 10.6 1& 5 29 27 77
Bridgeport - -- 21 --- 6 16
Buffalo - ----------------------------- 140 1& 2 11.6 9 24 36
Cambridge--------21 9.7 1& 5 4 2 69
Camden - _-------------- 33 1& 4 11.6 4 6 64
Chicago a--------------------------------_ 504 &8 9.1 66 92 58
Cininnati - -- ---- 93 11.8 1& 9 11 10 65
Cleveland - -156 8.7 9.3 18 24 45
Columbus --- --------- 65 12.1 13 2 8 4 73
Dallas - , - 48 12.9 12.8 6 11 -..
Dayton- -------- -------- 33 9 9 8.3 4 1 63
Denver ----------------------- - - 78 14.5 14.7 4 6 ..-_-.
Des Moines - ------------------------- 32 11.2 7.9 4 5 69
Detroit .----------------------------- 207 _ . 27 30 46
Duluth ------------------- 23 10.9 0.1 0 2 0
Erie - -20 7 1 136
FallRiver '-- ------------------------- 21 9.0 3. 4 4 10 58
Flint----------------------------------- 17 & 8 9.2 5 7 79
Fort Worth -34 11.6 &8 7 4 --
Grand Rapids - 33 11.3 5.6 5 4 79
Houston -- --------------------- 54 17.1 12.7 7 3 --
Indianapolis --- ------------------- 72 10.5 12.3 6 2 43
JerseyCity- -------------------------- 55 9.1 11.0 10 7 71
Kansas City, Kans - -24 10.1 13.3 2 2 42
Kansas City, Mo - -84 11.9 10.0 10 8
Los Angeles - ----------------- 208 28 32 77
Louisville -. 73 14.7 13.1 2 3 17
Lowell - -27 12.1 13.1 4 3 70
Lynn - ---------- 12 6.0 10.6 1 3 27
Memphis - - ------ 77 23.0 21.5 19 12
Milwaukee- 90 9.4 8.2 7 14 33
Minneapolis -- ---------------------- 73 8 9 8.4 10 6 53
Nashville 5 --------------------------------- 59 22.6 23.7 5 4 ----------

New Bedford -----------------------------8 20 7. 7 9.8 6 2 iOO
NewHaven -------------------------------9 34 9.9 9.8 4 3 52
New Orleans------------------------------ 146 18.4 19.5 18 13---------1
NewYork --------------------------------1 1,127 9.6 11.3 1.39 161 56

Bronx Borough ----------------------- 138 S.0 9.3 17 14 58
Brooklyn Borough --------------------l 372 8.7 10.1 40 46 41
Manhattan Borough ------------------2 487 11.2 13.5 68 86 71
Queens Borough ----------------------0 90 8.2 10.7 12 14 56
Richmond Borough ------------------- 401 15.6 11.6 2 1 36

' Annual rate per 1,000 population.
2Deaths under 1 year pe;1,033births-in annusl rate ba3el on deaths unier 1 year for the week and

estimated births for 1921. Cities left blank are not in the registration area for births.
Data for B3cities.
'Data for 60 cities.
'Deaths for week ended Friday, June 26, 1925.
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Deaths from all causes in certain large cities of the United States dusring the week
ended June 27, 1926, infant mortality, annual death rate, and comparison with
correspnding week of 1924. (From the Weekly Health Index, June 30, 1926,
issued by the Bureau of the Census, Department of Commerce)-Contirlied

Week ended June Annual Deaths under 1
27, 1925 death year Infant

rate per year mortality
1,000 ~~~~~istecity corre- Week Corre- weed

Total Death sponding ended sponding ended
deaths rate week, June 27, week, June257

1924 If 23 1924 12

Newark, N. 77 8. 9 10.1 6 13 27
Norfolk -37--- 6 3 111
Oakland -58 11. 9 8. 9 3 5 35
Oklahoma City - 26 --- 5 4--
Omaha -31 7.6 9.8 3 5 31
Paterson -29 10.7 10.0 7 3 118
Philadelphia -408 10.7 11.3 45 45 57
Pittsburgh -135 11.1 13.3 20 21 66
Portland, Oreg - 71 13. 1 11.4 8 4 80
Providence -52 11.1 13.7 6 12 48
Richmond -50 14.0 19.3 12 13 143
Rochester -61 9.6 10.7 7 9 56
St. Louis -170 10.8 11.4 10 17
St. Paul -56 11.9 9.8 5 3 42
San Antonio- 66 17.4 13.3 23 18
San Diego -33 17.1 4 94
San Francisco -147 13.7 10.4 5 7 29
Schenectady -18 9.2 8. 3 2 4 56
Seattle -57 --- 2 4 19
Somerville -22 11.2 9.3 2 3 54
Spokane - 28 13.4 13.5 2 2 45
Springfield, Mass -28 9.6 10.5 6 7 89
Syracuse -- 9.8 10.5 4 4 50
Tacoma -16 8.0 11.6 1 1 23
Toledo -49 8.9 13.0 5 6 45
Trenton - 46 18.2 15.3 4 4 66

Utica -23 11.2 3 64
Washington, D. C -100 10. 5 13.4 15 18 84
Waterbury -15--- 4 5 86
Wilmington, Del -2 8. 5 8.7 4 0 91
Worcester -53 13.9 9.9 5 7 58
Yonkers -16 7.5 -10.5 0 2 0
Youngstown -39 12.7 7.1 4 -1L 49



PREVALENCE OF DISEASE

No health department, State or local, can effectively prevent or control disease without
knowledge of when, where, and under what condit .zs cases ar4 occurring

UNITED STATES

CURRENT WEEKLY STATE REPORTS

These reports are preliminary, and the figures are subject to change when later return are eceived by
the State health officers

Reports for Week Ended July 4, 1925

ALABAMA Cae
Chicken pox 8
Diphthe pa ---------------------- 6
D srentery.------- 15
Influenza - - 2
Malaria . 83
Measles . 2
Mumps 5
Ophthalmia neonatorum _- .1
PeHegm -- 26
Pneuooaa.- 11
Poliomyelitis- 2
Ecarlet fev- - 16
Simallpox :- 24
Tuberculoss -41
Typhoid fever. - 91
Whooping cough -16

ARIZONA
Chicken pox- 2
Measles- 4
Scarlet fever- 3
Tuberculosis - 6
Typhoid fever- 2
Whooping cough- 8

ARKANSAS

Cerebrospinal meningitis -1
Diphtheria -1
Influenza -3
Malaria -112
Measles -10
Mumps- 4
Paratyphoid fever- 3
Pellagra -37
Poliomyelitis- 1
Scarlet fever -1
Trachoma- 1
Tuberculosis-- 14
Typhoid fever - 42
Whooping cough - 8

CALIFOBNUA Cases
Diphtberia - 72
Influenza- 13
Lethargic encephalitis:

Berkeley .--1-- -1
Los Angels County ------------------ 2
San Frano- - . .- , 2

Measles- 34
Poliomyelitis:

Berkeley3.- * 3
Los Angeles.---------------- 4
Los Angeles County - 3
Saeramento-5 ; . 5
San Francigco- - .1
San Diego- 2
Stanislaus County- 1

8carlet fever -59
Smallpox:

Los Angeles -15
Oakland -16
Scattering -27

Typhoid fever -14
COLORADO

(Exclusive of Denver)
Botulism -5
Chicken pox - 5
Diphtheria- 8
Influenza- 1
Measles ---------- 5
Mumps - 13
Pneumonia- 2
Scarlet fever- 9
Tuberculosis -92
Typhoid fever- 9
Whooping cough -15

CONNECTICUT
Chicken pox -- 16
Conjunctivitis (infectious)- 1
Diphtheria - 13
German meales- 7

34)
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CoNNxCTEc-continued Cases

nfluuwa-_-_--_--___--_______________ 4
Lethargic encephalitis -------1

M alaria--.-----------------.--...... 4
Measles ...........-.......-.., 141

M umpsup. --_ 6
Pneumonia (broncho) ...-..- - 7
Pneumonla (lobar)-- 4
Scarlet fever - 18
Tuberculosis (all forms) ....................... 21
Typhoid fever - .--1
Whooping cough - .. 81

DELAWARE
Measles -- - 9
Mumps - ..........- 2
Smallpox ------------------------------------ 1
Tuberculosis......----.- --- 2

FLORIDA

Cerebrospinal meningitis ,,,,,,_........._. 1
Diphtheria -...........................g
Malaria- ,,,,..,,.. ,,,,,,,,,,,...,... 9
Measles ,,--,,--- 1
Mumps -- -------------- 6
Pneumonia ,,,,,-,-----1
Smallpox ,-- _,,,---,-_,---- ,,,,,,,-, 4
Tuberculosis .-..,,....... ,,,,..,,,,,,,,,,,_ 9

Typhoid fever ,.-,,,-,-- , 12

GEORGIU

Cerebrospinal meningitis -,- __--1
Chicken pox -6 6
Conjunctivitis (infectious) -,-,-----_-.-_- 2

Dengue-- 1, "I----------- I
Diphtheria., _----._ 5
Dysentery - --- - 41
Hookworm disase---------_ _ -_-. 8
Influenza ,_-7..___---------
Malaria--- ----------- --- 82
Mleasles - .1
Mumps---------------- - 16

Paratyphoid fever ------- ---_-_-_-___ 2
Pellagra.-- - _ - ---- ...10
Pnenumoi ----- - _ 18
Poliomyelitis- 2
Septic sore throat -- 6
Tuberculosis -17
Typhoid fever -118
Whooping cough -31

ILUNOIS
Cerebrospinal meningitis:

Cook County - I1
Will County - -.-- --------- 1
Winnebago County -.- . 1

Diphtheria:
Cook County - 44
Scattering - 26

Influenza --------- 34
Measles- 360
Pneumonia --- 183
Poliomyelitis:

Bureau County - .1
Macoupin County-- - .- ..-_ 2

Scarlet fever:
Cook County ---------- 73
Scattering -40

1 Week ended Friday.

Jluly 10, 1925

ILU Cases
Smallpox:

McLean County - . ..11
Scattering -..------- 7

Tuberculosis -.----.----.314
Typhoid fever - .-- - 38
Whooping oough -_- 231

INDIANA
Chicken pox - - - 9
Diphtheria -- - 11
Measles - --------------------------------- 41
Mumps - ---------------- --4
Pneumonia .-- - -- 1
Scarlet fever - ..--------40
Smallpox __------,,---- 43
Tuberculosis -_- 62
Typhoid fever------------------13
Whooping cough_--------_--- 51

IOWA
Diphtheria -.- 6
Scarlet fever - 2
Smallpox- 13

KANSAS

Cerebrospinal meningitis -.1
Chicken pox - 13
Diphtheria .........--5
Dysentery (bacillary) - - 5
Influenza - 1
Measles - 3
Mumps - - 36
Pneumonia - 10
Poliomyelits -- 2
Scarlet fever -16
Smallpox- 4
Tetanus -_1
Tuberculosis - 32
Typhoid fever _---- 12
Whooping cough - 100

LOUISIANA-

Cerebrospinal meningtis ----1
Diphtheria-^ ---!!--------------------4
Lethargic encephalitis -2--- .... , 2
Malaria- - ---- 12
Pneumonia- -.. 11
Poliomyelitis - .2
Scarlet fever - _ , 4
Smallpox- 8
Tuberculosis - 21
Typhoid fever -- 63

MAINE

Cerebrospinal meningitis- 1
Chieken po -16
Diphtheria- 9
Measles -5
Mumps -79
Pneumonia- 6
Poliomyelitis -_ 1
Scarlet fever- 8
Tuberculosis -9
Vincent's angina - 3

MARYLAND1
Chicken pox - -31
Diarrhea - - - 7

I
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MARYLAND-continued Caseo

Diphtheria -- I
Dysentery.- .
German measlesa . X
Influenza ...... ---- I
Malaria------------ I

Measles ----------- 84
Mumps 31
Ophthalmia neonatorum 1
Paratyphoid fever -1
Pneumonia (broncho) -15
Pneumonia (lobar) - I
Scarlet fever -- 23
Tuberculosis -85
Typhold fever - 10
Whooping cough -110

MASSACHUSETTS

Cerebrospinal meningitis- 3
Chicken pox-- 69
Diphtheria -79
German measles -83
Influenza- 4
Lethargic encephalitis- 1
Measles ------ 322
Mumps : 20
Ophthalmia neonatorum -15
Pellagra- 1
Pneumonia (lobar) -31
Poliomyelitis - ------------------- 1
Scarlet fever-- 82
Septic sore throat- 5
Tetanus -- 2
Trachoma- 2
Tuberculosis (pulmonary) - - 97
Tuberculosis (other forms) - - 18
Typhoid fever- 6
Whooping cough -113

MICHIGAN
Diphtheria -C
Measles -211
Pneumonia- 53
Scarlet fever -140
Smallpox -17
Tuberculosis ; - - 357
Typhoid fever -6
Whooping cough -132

MINNESOTA
Chicken pox- 88
Diphtheria -49
Influenza -------------- 1
Measles -7
Pneumonia- 2
Poiomyelitis -9 9
Scarlet fever- 93
Smallpox- 2
Tuberculosis -77
Typhoid fever -1
Whooping cough -31

MISSISSIPFI
Diphtheria -1
Smallpo -2
Typhoid fever-31

MImOUIU Cas
(Exclusive of Kasa City)

2 Chicken pox -..17
Diphtheria -. 41
Influenza -- 1
Malaria. -.-. . - _ 3
Measles - 17
Mumps -- 27
Pneumonia.- 4
Scarlet fever -39
Smallpox -17
Trachoma -- 2
Tuberculosis- 50
Typhoid fever -19
Whooping cough -47

MONTANA
Chicken pox- 6
Diphtheria-- 6
Lethargic encephalitis - - 1
Measles- 2
Mumps - ,- 3
Pneumonia -- 3
Scarlet fever -- 10
Tuberculosis- - . -------------------- 6
Typhoid fever -- 2
Whooping cough - - 8

NEW JERSEY
Chicken pox - 103
Diphtheria - 50
Influenza -- 1
Malaria -- 1
Measles -214
Paratyphoid fever -1
Pneumonia -55
Poliomyelitis- 5
Scarlet fever -87
Smallpox - 6
Trachoma -1
TYphoid fever- 5
Whooping cough -117

NEW MEXICO
Chicken pox --- 5
Diphtheria - 9
Meases -- 6
'Mumps- _- 2
Pneumonia- - 2
Rabies in animals- 13
Scarlet fever- 3
Tuberculosis- 22
Typhoid fever- 5
Whooping cough- 7

NEW YORK
(Exclusive of NTew York City)

Cerebrospinal meningitis- 1
Diphtheria-- 35
Influenza - - ---- 1
Lethargic encephalitis- 5
Measles - - 307
Paratyphoid fever- 1
Pneumonia - -91
Poliomyelitis - - 4
Scarlet fever-- 65
Septic sore throat -17
Typhoid fever- 20
Whooping cough - 198
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NORI CAROUNA Cae

Chicken pox . ----- 18
Diphtheria --- 13
German meases -- -_-----3
Measle ------ 2
Pol._.yelitis - - - 1

Bcarlet fever- - - 4
Smallpox -- - 17
Typhoid fever --- 51
Whooping cough --- 119

OKLAHOMA

(Exclusive of Oklahoma City and Tulsa)
Cerebrospinal meningitis-Garfield-1
Chicken pox -4

Diphtheria- 3
Influenza -33
Malaria -66
Mumps- 6
Pellag -13
Pneumonia -4
Poliomyelitis:

Canadian -1
Cleveland -1
Garvin- 1

Scarlet fever- 6
smallpox:

Delawa - 15
Scattering- 5

Typhoid fever:
Lincoln- 9
McCurtain -19
TiHlman -10
Washington- 32
Scattering -65

Whooping cough -42

OREGON

Cerebrospinal meningitis - -

Chicken pox
Diphtheria
Influenza-------
Measles
Mumps
Pneumonia ---

Scarlet fever
Smallpox
Tuberculosis
Typhoid fever
Whooping cough

SOUTH DAKOTA
Chicken pox
Diphtheria- - -

Scarlet fever
Smallpox ------------------------------------

Tuberculosis
Typhoid fever
Whooping cough ,

TEXAS

Cerebrospinal meningitis
Chicken pox
Dengue -------------------------

Diphtheria -----

Dysentery ----------------

I Deaths.

2
9
11
2
8
1

17
3
7

14
2
6

1

5
12
1
1
3

5

1

8
1

25
7

July 10, 1925

TEXAs-ContinlMd Case
Influenza --------- 6
Measles 10
Mumps 13
Ophthalmia neonatorum . 1
Paratyphold fever 11
Pellagra -- 10
Poliomyelitis 4
Scarlet fever - - 14
Smallpox----------------------;------------ 7
Trachoma - - 2
Tuberculosis - - 32
Typhoid fever -- 30
Whooping cough -30

VERMONT
Chicken pox - -; 2
Measles- -- 44
Mumps --18
Scarlet fever - - 4
Typhoid fever -- 1
Whooping cough -- 2

VIRGINIA

Poliomyelitis-Fairfax County - .1
Smallpox- 2

WASHINGTON
Chicken pox - - 47
Diphtheria -_-------------- 25
German measles - - 4
Measles - -17
Mumps --18
Scarlet fever - -22
Smallpox - - 30
Tubereulosis - - 7
Typhoid fever - - 5
Whooping cough --78

WEST VIRGNIA
Diphtheria - - 1
Scarlet fever - - _ _ 4
Smallpox ,--- 9
Typhoidfever-- 8

WIM0NS1N
Milwaukee:

Chicken pox
Diphtheria
German measles
Measles
Mumps ,
Pneumonia
Scarlet fever -_-
Smallpox-
Tubereulosis
W hooping cough -------------------------

Scattering
Cerebrospinal meningitis
Chicken pox
Diphtheria
German measles
Influenza
Lethargic encephalitis
Measles
Mumps.

19
10
12
90
11
10
7
3
12
25

1
63
30
17
19
2

96
33
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WIWCONSIN-Cotlintiwe Cases WYQ.INO. Cases

Scattering-Continued Chicken pox 3
Pneumonia-5 Impstigo contagi0sa -.- 2

Poliomyelitis ----------------- 1 Mumps -------------------------- 3
Scarlet fever-.- 8 Pneumonia -....---- 1
Smallpox- 11 Scarlet fever -........---- 8

Tuberculosis 53 Tuberculosis -...--- 1

Whoopingcough -49 Whooping cough --------

Report for Week Ended June 20, 1925

DISTBICT OF COLUMBIA

Ceses Cases
Chicken pox -4 Scarlet fever 10
Diphtheria -9 Tuberculosis 27
Measles --------- -- 25 Typhoid fever 1

Pneumonia 2 Whooping cough _ 8

Reports for Week Ended June 27, 1925

DISTRICT Of COLUMBA

Cases Cases
Chicken pox - ------- 2 Scarlet fever- 9

Diphtheria -------- 5 Smallpox---
Lethargic encephalitis -1 Tuberculosis-25
Measles ----------------------- s8 Typhoid fever- 4
Pneumonia -14 Whooping cough 13

NBERASKA

Chicken pox
Diphtheria :
Measles---------
Mumps ---------------------------

Scarlet fever

NO]

Chicken pox
Diphtheria
German measles_
Measles

Mumps- - - -

6 Smallpox- 5
9 Tetanus -_ 1

1 Typhoid fever- 1
8 Whooping cough -14
4

RtTH DAKOTA

6 Pneumonia- 3
1 Poliomyelitis
1 Scarlet fever -16
2 Whooping cough 19
6

SUMMARY OF MONTHLY REPORTS FROM 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:

-Cere-
bro- it- Influ- Ma- Mea- Pella Polio- Scarlet Small- Ty-State spinal theria enuz laria sles gra my- fever pOX phoidmenin-sls D elitis feverpo fer

April, 1925

New Mexico-1 9 172 0 74 0 1 32 2 7

Mey, 1925

Idaho -0 5 ---- 0 0 12 4Montana- 1 21 21 66- - 171 17 13Mississippi- 1 47 1, 130 5,975 547 1,431 4 11 102 319New Mexico 0 12 2 2 42 0 0 28 6 3Virginia -7 82 1,083 87 1,248 20 4 72 45 148Washington-9 87 --- 25 0 1 121 192 8
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:POLIOMYELITIS IN SOUTH CAROLINA

Under date of June 30, 1925, the State Health Officer of South
Carolina reported that 48 cases of poliomyelitis had been notified
in that State this summer. The cases occurred in the following
count s:

Aiken - 1 Ricbhhnd --10
Chester -_ 1 Spartanburg-- 6
Chesterfield -_ 4 Sumter- - 3
Darlington -_ 1 Union-_-_- _ 11
Greenville - 1 WilHamsburg __-- _ 2
Kershaw - 1 York -- 5
Lexington_- 2

GENERAL CURRENT SUMMARY AND WEEKLY REPORTS FROM
CITIES

Diphtheria.-For the week ended June 20, 1925, 34 States reported
946 cases of diphtheria. For the week ended June 21, 1924, the same
States reported 1,403 cases of diphtheria. One hundred and one
cities, located in all parts of the country, and having an aggregate
population of more than 28,260,000, reported 647 cases of diphtheria
for the week ended June 20, 1925. Last year, for the corresponding
week, they reported 857 cases. The estimated expectancy for these
cities was 823 cases. The estimated expectancy is based on the
experience of the last nine years, excluding epidemics.

Measles.-Thirty-one States reported 4,193 cases of measles for
the week ended June 20, 1925, and 5,807 cases of this disease for the
week ended June 21, 1924. One hundred and one cities reported
2,403 cases of measles for the week this year, and 2,275 cases last
year.

Scarlet fever.-Scarlet fever was reported for the week as follows:
34 States-this year, 1,584 cases; last year, 1,972 cases; 101 cities-
this year, 909; last year, 954; estimated expectancy, 624 cases.
Smallpox.-For the week ended June 20, 1925, 34 States reported

591 cases of smallpox. Last year, for the corresponding week, they
reported 885 cases. One hundred and one cities reported smallpox
for the week as follows: 1925, 185 cases; 1924, 317 cases; estimated
expectancy, 87 cases. Five deaths from smallpox were reported by
these cities, 4 deaths in Milwaukee, Wis., where the diseases is now
decreasing, and one death in Superior, Wis.

Typhoidfever.-Five hundred and thirty cases of typhoid fever were
reported for the week ended June 20, 1925, by 33 States. For the
corresponding week of 1924 the same States reported 370 cases.
One hundred and one cities reported 121 cases of typhoid fever for
the week this year, and 128 cases for the corresponding week last
year. The estimated expectancy for these cities was 91 cases.
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Influenza and pneumonia. Deaths from influenza and pneumonia
(combined) were reported for the week by 101 cities as follows:
1925, 465 deaths; 1924, 537 deaths.

City reports for week ended June 20, 1925

The "estimated expectancy" given for diphtheria, polHomyelitis, scarlet fever, smallpox, and typhoid
fever is the result of an attempt to ascertain from previous occurrence how many cases of the disease under
consideration may be expected to occur during a certain wedk in the absence o' epidemics. It is based on
reports to the Public Health Service during the past nine years. It is in most instanoes the median num-
ber of cases reported in the corresponding week of the precedirg yeanrs. When the reports include several
epidemics or when for other reasons the median is unsatisfsctory, the epidemic periods are excluded and
the estimated expectancy is the mean number of cases reported for the week during nonepiedmic years.

If reports have not been received for the full nine years, d'.ta are usedfor-as many years as possible, but
Do year earlier than 1915 is included. In obtaining the estimated expectancy, the figures are smoothed
when necessary to avoid abrupt deviations from the i'sual trend. For some of the diseases given in the
table the available data were not sufficient to make it Dracticable to compute the estimated expectancy.

Diphtheria Influenza

Popualation Chick- Mea- M m Pneu-Division, State, and July 1, en plox, Cases, sles; Mumps, moniua
city 1923, cases esti- Cases Cases Deaths cases re- deaths

estimatod re- mated re- re- re- re d re
ported expect- ported ported ported ported pote ported

ancy

NEW ENGLAND

Maine:
Portland -73,129 2 2 0 0 0 0 5 1

New Hampshire:
Concord -- 22,408 0 0 0 0 0 4 0 0
Manchester -- 81,383 0 1 0 0 0 0 0 3Vermont:
Barre-- ---- '10,008 0 0 0 0 0 1 0 0
Burlington 23,613 0 0 0 0 0 0 3 0

Massachusetts:
Boston-- 7ro,4 52 20 2 0 136 11
Fall River -- 120,912 0 3 2 0 0 8 0 0
Springfield - 144,227 0 2 3 0 0 0 0 1
Worcester -- 191,927 6 4 3 0 0 25 0 1Rhode Island:
Pawtucket -- 68,799 0 1 0 0 1 0 0 1
Providence-242,378 0 8 4 0 0 4 0 4

Connecticut:
Bridgeport-- 143,555 5 4 2 0 0 6 0 2
Hartford -- 138, 86 3 5 3 0 0 5 2 2
New Haven -- 172,967 1 3 2 0 0 66 1 2

MIDDLE ATLANTIC

New York:
Buffalo -536,718 2 12 6 0 0 137 3 15
New York- 5,927,625 297 240 207 3 3 231 41 105Rochester-317,867 6 6 5 0 0 110 4 0
Syracuse -184,511 15 6 4 0 0 6 7 3New Jersey:
Camden- 124,157 8 4 5 0 0 29 0 2
Newark- 438,699 62 13 10 0 0 83 4 8
Trenton -127,390 2 4 2 0 0 1 0 1

Pennsylvania:
Philadelphia-- 1,922,788 93 55 82 1 245 23 3)Pittsburgh - 613,442 27 18 6 3 193 5 18
Reading -- 110,917 4 2 2 0 0 41 5 2
Scranton -- 140,636 1 3 3 0 0 1 0 3

EAST NORTH CENTRAL

Ohio:
Cincinnati- 406,312 7--------
Cleveland-888,519 ill 21 15 0 29 5 it
Columbus-261,082 6 2 2 0 0 3 0 2

Indiana:
Fort Wayne-93,573 4 2 0 0 0 8 0 1
Indianapolis- 342,718 28 5 2 0 0 27 2 5

* South Bend , 76,709 1 1 1 0 0 1 0 0
Terre Haute-68,939 3 1 1 0 12 0 2

'Population Jan. 1, 1920.
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City reports for week en*d Jun. £0, I 5-Continued -;

Dvlsia~ate and PopulationDivison.g9tafte and uy1
citzr ~1923,

esiated

EAST NORTH CNN-
TBAL-cOntinUed

Illinois:
Chicago --- 2,88, 121
Cicero-----55,968
Springeld-. - 61,833

Mich:
Detroit-- 995668
Flint -- 117,968
Grand Rapids-- 145,947

Wisconsin:
Madison -- 42,519
Milwaukee -- 484,595
Racine --- 4,33
Superior -- 139,671

WEST NORTH CENTRAL

Minnesota:
Duluth-.-- 10-6,29
Minneapolis- 409, I25
St. Paul -- 241,891

Iowa:
Davenport -- 61,262
Des Moines-- 140,923
Sioux City.. 79,662
Waterloo -- 39,067

Missouri:
Kansas City-- 351,819
St. Josph -- 78,232
st. LIs ----------- sm80B,853

North Dakota:
Fargo-- 2,841
Grand Forks- 14, 547

South Dakota:
Aborden -- 15,829
Sioux Falls -- 29,206

Nebraska:
Lincoln - - 58,761
Omha-- 204,382

Kansas:
Topeka -- 52, 555
Wichita -- 79,261

SOUTH ATLANTI

Delaware:,
Wilmington.-- 117,728

Maryland:
Baltimore--- 5773,
Cumberland-- 32,361
Fredrick -- 11,301

District of Columbia:
Washington-- 1437,571

Virginia:
Lynchburg -- 30,277
Norfolk -- 59,089
Richmond -- 181,044
Roanoke-- 55, 502

West Virginia:
Charleston -- 45,597
Huntington -- 57,918
Wheeling -- 156,208

North Carolina:
Ralih -- 29,17
Wilmgton-- 35,719
Winston-alem 5230

South Cuolna:
Clakdn ------- 71, 245
Colmba- 39,68
Greei---l---Ja. 25,789

1Population Jan. 1, 1920.

Diphtheria In9uenza
Chick- Mea- umpm Pneu-
on pox C sles, cae monia,

crn sti- ]Cases Cases Deaths rea re-deaths
_porbd nated we- re- pOrre-we ported portpetddportedPorexect potedported ported pre otd preancy
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City reports for week -eiadd June*-0, 1925-Continued

Diphtheria Influenza

Population Chick- Me M-umm Pneu-
Division, 8tat*kand July 1, enaox Cases Casesas dsUcity. 1923, c esti- Cases Ca Deaths C re- death

estimate r- mted re- r- re- r- pre e
portedeexpect- Ported ported ported ported ported

ancy

SOUTH ATLAN7ISteontd.

Georgia:
Atlanta . _
Brunswick --

Savannh B;L
Florida:

St. Petrb --

Tampa._

EAST SOUTH CENRAL

Kentucky: 4,
Covington.
Louisville

Tennessee:
Memphis
NashviUe-

Alabama:
Birminghan.-
Mobile
Montgomery

WEST SOUTH CENTRAL

Arkansas:
Fort Smith
Little Rock

Louisiana:
New Orleans
Shreveport

Oklahoma:
Oklahoma
Tulsa

Texas:
Dallas .
Galvostoi-HouAtu,.
SaNAnMf
M0UNTA1-

222,963
15,9B7
89,448
24,403
56,050

57,877
257,671

170,067
121,128

195,901
63,858
45,383

30,635
70, 916

404,575
54,590

101,150
102,018

177,274
46,877
154,970
184,727

Montana:
Billings -16,927
Great Falls- 27,787
Ielena- 112,037
Missoula -.-- 12,6i6f8

Idaho:
Boise -22,806

Colorado:
Denver -272,031
Pueblo -43,519

New Mexico:
Albuquerque- 16, C48

Arizona:
Phoenix -33,899

Utah:
Salt Lake City 126,241

Nevada:
Reno -12, 429

PACIC

Washington:
Seattle - 315,685
Spokane -104,573
Tacoma -101,731

California:
Los Angeles- 666,853
Sacramento- 69,950
San Francisco- 539,038

I Population Jan. 1, 1920.
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City reports for week ended June 20, 192S5-Continuied

Scarlet fever Smallpox Tuber- Typhoid fever
_ culo- Whoop-

Cases, SIS, cam, ~~~~~ing DetsDivision, State, Cases, Cases, dSith Cases, cough, Deaths,
and city esti- Cases esti- Cases Deaths re- esti- Cases Deaths cases causesmated re- mated re- re- prtred mated re- re- re-

c ported medc- ported expect- ported ported ported
ancy ancy ancy

NEW ZNGLAND

Maine:
Portland 1 2 0 0 0 0 0 0 0 0 19

New Hampshire:
Concord- 0 0 0 0 0 0 0 0 .0 0 10
Manchester.--- 0 2 0 0 0 1 0 0 0 0 18

Vermont:
Barre-1 0 0 0 0 0 0 0 0 1 0
Burlington 0 0 0 0 0 0 0 0 0 0 4

Massachusetts:
Boston- 33 25 0 0 0 19 2 4 0- 179
Fall River- 2 4 0 0 0 2 2 0 0 0 21
Springfield 4 6 0 0 0 4 0 1 0 18 25
WRorcester 4 9 0 0 0 5 0 1 0 3 39

Rhode Island:
Pawtucket -- 1 1 0 0 0 1 0 0 0 0 13
Providence ---- 6 1 0 0 0 3 1 1 1 1 64

Connecticut:
Bridgeport 4 8 0 0 0 3 1 0 0 0 24
Hartford- 3 0 0 0 0 5 0 0 0 4 37
New Haven--. 2 1 0 0 0 1 1 1 0 35 33

MIDDLE ATLANTIC

New York:
Buffhlo----- 16 21 1 0 0 9 0 0. 1 21 142
New York - 127 113 0 0 0 186 14 23 3 110 1,237
Rochester- 7 la 0 0 0 1 0 1 0 14 49
Syracuse- 6 1 0 0 0 1 0 1 0 0 41

New Jersey:
Camden- 1 2 0 0 0 3 1 0 0 4 30
Newark- 14 11 0 0 0 12 1 0 0 38 93
Trenton- 1 3 0 1 0 0 0 1 0 3 42

Pennsylvania:
Philadelphia 50 77 0 0 0 41 5 1 1 70 435
Pittsburg- 16 39 1 0 0 7 2 1 0 13 148
Reading- 1 6 0 0 0 0 0 0 0 1 28
Scranton 1 0 0 0 0 2 0 0 0 6

EAST NORTH
CENTRAL

Ohio:
Cincinnati 6 2 ---- 1
Cleveland 15 15 1 3 0 20 2 0 0 60 153
Columbus 4 4 1 14 0 6 1 2 0 5 59

Indiana:
FortWayne- 1 2 1 1 0 0 0 2 0 0 20
Indianapolis- 8 4 5 8 0 9 1 0 1 34 96
South Bend--- 2 6 0 1 0 0 1 0 0 1 10
TerreHaute__. 1 2 0 2 0 1 0 0 0 0 21

illinois:
Chicago 54 122 2 5 0 38 3 0 1 87 563
Cicero -0 2 0 0 0 1 0 0 0 1 12
Springfield.---- 1 3 1 0 0 3 1 0 0 0 21

Michigan:
Detroit- 47 84 9 0 0 21 2 3 0 80 265
Flint ------ 3 7 1 7 0 0 0 0 0 10 14
Grand Rapids. 3 18 1 0 0 0 0 0 0 0 36

Wisconsin:
Madison 1 2 1 0 0 0 0 0 0 9 7
Milwaukees---- 20 13 2 12 4 8 0 1 0 42 110
Racine 2 0 1 4 0 0 0 0 0 1 8
Superior- 1 5 2 0 1 0 0 0 0 10

WEST NORTH
CENTRAL

Minnesota:
Duluth-2 10 3 0 0 0 0 0 0 1 14
Minneapolis-- 18 57 9 0 0 4 1 0 0 1 96
St. Paul- 11 21 3 2 0 5 0 0 0 30 51

I Pulmonary tuberculosis only.

502430-25t 3
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City reports for week ended June 20, 1926-Continued

Scarlet fever Smallpox Typhoid fever
Tuber-I Whoop-
culo- ing Deaths

Division, State, Cases, Cases, sis, Case, cough, all
and city esti- Cases esti- Cases Deaths deaths esti- Cases Deaths cases causes

mated re- mated re- re- re- mated re- re- re-
epect- ported epect- ported ported ported epect- ported ported ported
ancy ancy ancy

WEST NORTH CEN-
TRAL-continued

Iowa:
Davenport- 1 0 3 0-0 0 1
Des Moines- 4 1 4 0---O0 0-
Sioux City . 2 0 1 2 ---0 0 --- 1
Waterloo- 3 0 0 1 --- 0 0 5

Missouri:
Kansas City .. 4 11 4 1 0 7 1 1 0 22 79
St. Joseph 1 0 0 0 0 0 0 0 0 3 22
St. Louis -. 17 56 1 5 0 10 2 3 1 12 197

North Dakota:
Fargo-- 0 0 0 0 0 0 0 0 0 8 5
Grand Forks 0 1 1 0--- 0 0 0

South Dakota:
Aberdeen 1 0 0 0--- 0 0
Sioux Falls 0 0 1 0 0 0 0 O 0 0 8

Nebraska:
Lincoln- 1 1 0 0 0 0 0 0 9 13
Omaha-3 1 2 18 0 4 1 0 O 2 39

lRsnas:
Topeka- 1 1 0 0 0 0 0 0 8 8
Wiehita- 1 0 3 0 0 0 0 2 0 16 30

SOUTTH ATLANTICI
Delaware:

Wilmington 2 2 0 1 0 2 0 0 0 0 2
Maryland:

Baltimore 16 7 0 0 0 14 3 3 0 i 192
Cumberland... 1 0 0 0 0 1 0 0 0 0 10
Frederick--- 0 0 0 0 0 0 0 0 0 0 1

District of Colum-
bia:
Washington,.- 9 10 0 0 0 8 3 1 0 8 141

Virginia:
Lynchburg-_ 0 1 0 0 0 1 0 0 0 6 7
Norfolk- 1 1 0 0 0 2 0 0 0 4
Richmond_ 1 3 0 0 0 3 1 1 0 4 47
Roanoke 1 0 0 0 0 1 1 2 0 0 26

West Virginia.
Charleston 1 0 0 0 0 0 1 1 1 0 17
Huntington _ 0 2 0 4 --- 0 0 0 -
Wheeling 1 2 0 0 0 0 0 0 0 1 16

North Carolina:
Raleigh- 0 2 0 2 0 0 0 0 0 4 13
Wilmington- 0 0 0 0 0 0 0 0 0 9 19
Winston-Salem 1 0 1 9 0 2 1 1 0 26 27

South Carolina:
Charleston 0 0 0 0 0 3 1 0 1 0 29
Columbia 0 0 0 0 0 0 1 4 0 2
Greenville 0 0 0 0 0 2 0 1 0 7 5

Georgia:
Atlanta- 3 1 7 3 0 3 2 8 1 18 58
Brunswick 0 0 0 0 0 1 0 0 0 0 4
Savannah 0 1 1 0 0 2 2 2 0 1 22

Florida:
St. Petersburg 0---0-0
Tampa- 0 0 0 0 0 1 0 0 0 0 18

EAST SOUTH
CENTRAL

Kentucky:
Covington 1 0 0 1 0 1 0 0 0 0 7
Louisville 2 10 1 0 0 5 2 0 0 12 76

Tennessee:
Memphis 2 1 1 2 0 6 1 11 0 7 82
Nashville.----- 1 3 0 8 0 4 3 1 0 0 35

Alabama
Birmingham- 1 13 1 24 0 3 4 0 0 6 53
Mobile- 0 0 1 0 0 2 0 1 0 1 21
Montgomery 0 1 0 0 0 0 0 1 0 0 7
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City reports for week ended June 20, 1925-Continued

Scarlet fever

Division, State, Cases,
and city esti- Cases

mated re
xepect- ported
ancy

WEST SOUTH
CENTRAL

Arkansas:
Fort Smith
Little Rock--

Louisiana:
New Orleans
Shreveport

Oklahoma:
Oklahoma-
Tulsa

Texas:
Dallas
Galveston-
Houston-
San Antonio-

MIOUNTAIN

Montana:
Billings
Great Falls ---

Ilelena-
Missoula

Idaho:
Boise

Colorado:
Denver-
Pueblo

New Mexico:
Albuquerque_

Arizona:
Phoenix-

Utah:
Salt Lake City-

Nevada:
Reno

PACIC

Washington:
Seattle
Spokane
Tacoma-

California:
Los Angeles
Sacramento---
San Francisco

1
0

1

0

0

0

1
0
0

I

S

1

2

0

1-1
1.

,12

0
0

6
0

2
0
0
0

2
7
0
1

0

3
0

0

2

2

0

Smallpox

Cases,,
esti- Cases Deaths
mated re- re-
expect- ported ported
ancy

0
0

2

5
2

1°0
1
0

0
1
0
0

0

0
0

0

1

0

5 3
1 3
1 2

19 1
0 0

14 0

0
0

0
0

0
0

2
0
2
0

0
2
0
0
0

0

0'

0

0*

0

5
4
7

34
1
2

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

O

ruber-
culo-
sis,

deaths
re-

ported

16
0

2
0

5
0

4
3

0

0

0

0

7

1

2

13

0

0

19
5

14

Typhoid fever

Cases
esti- Cases Deatbs
mated re- re-
expect- ported ported
ancy

u
2

4
1

0

0

1

0

0

0

0

2-
13

6
1

6
1

3
0

1
2

0

0

0

0

0

1-0

1

1
.0

2
0.
0
0

0

0

0

0

0

I1 O O
0 0 0

0

0

0

3
0

1

0

1

0

1

0

0

O

-0

0

1 4 0

O O .0

0

0

00

JulY 10, 1925

Whoop-
ing Deaths,

eough, all
cases causes
re-

ported

4
0

23
0

0
0

25
0

1O
0

0

1610

36
10
]1
50
:1

12

156
24

14

68
13
59
77

5S8
9
7

7

75
6

6

28

26
1

24
210
29

121

l l -l lw l ls l l l l
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City reports for week ended June 20, 1925-Continued

Cerebrospinal Lethargic Poliomyelitis (infan-
meningitis encephalitis Peaag tile parysis)

Division, State, and city cases,
esti-

Cases Deaths Cases Deaths mated Cases Deaths
expect-
ancy

NEW ENGLAND
Rhode Island:

Pawtucket-
Providence - -

MIDDLE ATLANTIC
New York -

Buffalo ----- --------
New York.--Syracuse--

New Jersey:
Newark- _-

EAST NORTH CENTRAL
Ohio:

Cleveland
Columbus-_-

Illinois:
Chicego

Wisconsin:
Milwaukee - .-

SOUTH ATLANTI
Maryland:

Baltlmore __ - -

Virginia:
Richmond - -- -

South Carolina:
Charlston-
Coltmbia

Georgia:
Savannah

EAST SOUTH CENTRAL
Tennessee:

Memphis :
Alabama:

Birmingham
Mobile

WEST SOUTH CENTRAL
Arkansas:

Fort Smith .
Little Rock --- .

Louisiana:
Shreveport

Texas:
Dallas
Galveston
Houston
San Antonio

MOUNTAIN
Arizona:

Phoenix
PACIFIC

Washington:
Tacoma

California:
Los Angeles
Sacramento
San Francisco

0
* 0

0
2
0

0

0
0

2

0

0

0

1

0

0

0
0

0

0
0
0
0

0.

0

1

0
0
1

0
2
0

0

0
0

I

0

1

0

0
0
0

0

0
0

0
0
0

0
0
0
0

0

0
0
0
O

0
0
0

0

0

0

0
0

0

1

0

0.
0

1
0
2

3

0

0
0
0

0

0

0

0
0

0

0

0

0

00

0

0

0
0

0

0

0

0

0
0

0

0
0
0

0
1
1

1

1
0

0

0

0

0

3
0

0

1
0
0
1

a
0

0
0
0

0

0
0

0

0

0

0

0
0

0

0

0
0

0
a

0

1
0
0
1

1

0

0
0
0

I

1
2
0

0

0
0

1
I

0

0

0

.0

0
0

0
0

0

0
0
0
0

0

0

0
1
0

I

0
1
0

0

0
1

0

0

0

0

0
0

0

0

0
0

0
0

0

0
1
0
0

0

0

0
1
0

I
)

0
0

0

0

0

0

3
0

1

1

0
1

0
1

1.

0
0
3
0

° --------I °

0

0
0
0

0

0
0
0

I
0

4
0
2

The following table give the rates per hundred thousand popula-
tion for 105 cities for the 10-week period ended June 20, 1925. The
population figures used in computing the rates were estimated as
of July 1, 1923, as this is the latest date for which estimates are
available. The 105 cities reporting cases had an estimated aggregate

_.
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I

I
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I
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I
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I
I

j
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population of nearly 29,000,000, and the 97-cities reporting deaths
had more than 28,000,000 population. The number of cities in-
cluded in each group and the aggregate populations are shown in a
separate table below.
Summary of weekly reports from cities, April 12 to June 20, 1925-Annual rates

per 100,000 population 1
DIPHTHERIA CASE RATES

Week ended-

Apr.18 Apr.25 May2 May4 May16 May23 May30 June6 June13 June20

l06 cities - 160 162 158 2157 3164 153 4149 '5i7 6120 7 120

New England- 129 144 127 109 154 127 114 -129 94 97
Middle Atlantic 228 -218 213 212 238 203 211 244 158 166
East North Central.. 110 113 110 113 110 108 106 99 6 95 6 96
West North Central 168 187 201 278 211 251 197 189 145 133
South Atlantic- 102 108 104 104 85 87 4 77 693 57 8 51
East South Central 46 40 40 11 34 40 11 11 11 6
West South Central 74 79 70 65 56 42 65 42 70 74
Mountain.-239 267 115 105 153 134 143 76 181 191
Pacific -168 165 206 2 123 2138 165 168 145 165 113

MEASLES CASE RATES

105 cities ----- W89 645 581 2 627.1 32624 601 4 593 i618j 6 589 7 440

New England- 917 1,217 1,004 984 1,188 1,051 867 872 892 634
Middle Atlantic 815 782 734 797 768 617 704 774 727 544
East North Central.- 742 901 761 890 854 954 913 893 6 893 6 627
West North Central. 91 102 79 112 79 236 145 114 135 87
South Atlantic- 256 295 305 240 329 327 4 256 5 416 297 8 353
East South Central 97 189 200 343 166 337 217 132 212. 114
West South Central 65 37 28 32 14 23 14 23 14 19
Mountain-267 219 534 181 57 181 248 38 95 76
Paciflc - --- 154 203 162 2 95 3 178 131 165 165 87 84

SCARLET FEVER CASE RATES

105 cities- 342 360 309 2 323 3 352 307 4 278 6266 6 177 167

New England- 350 407 430 415 358 350 211 266 179 142
Middle Atlantic 343 336 323 319 331 265 271. 263 156 145
East North Central 403 433 324 366 399 413 346 317 6 216 6 227
West North Central. 651 692 518 618 728 556 531 481 325 323
South Atlantic- 167 175 132 106 165 146 '122 5132 61 662
East South Central 229 257 263 263 326 246 183 126 160 160
West South Central 60 121 111 88 74 23 65 88 46 37
Mountain-315 401 334 277 353 324 410 334 277 143
Pacific -145 148 125 2 151 3 197 162 139 151 162 116

SMALLPOX CASE RATES

105cities 48 62 50 246 '46 60 448 46 6 37 36

NewEngland 0 2 0 2 0 0 0 0 0 0
Middle Atlantic.-.... 18 12 8 6 7 2 2 4 2 1
East North Central.. 271 39 30 44 56 70 58 65 643 645
WestNorthCentral 85 1 89 1 75 1 60 1 79 1 68 1 70 1 95 1 52 60
South Atlantic 53 79 63 45 37 65 '10 '39 22 ' 31
East South Central. 395 457 435 377 189 440 423 114 297 200
West South Central.. 14 42 32 28 37 130 56 32 5 19
Mountain -10 29 10 48 29 29 57 38 29 19
Pacific -162 264 206 2176 3191 186 168 191 148 154

I The figures given in this table are rates per 100,000 population, annual basis, and not the number of
cases reported. Populations used are estimated as of July 1, 1923.

2 Spokane, Wash., not inciuded. Report not received at time of going to press.
3 Tacoma, Wash., not included.
4 Charleston, W. Va., not included.
5 Wilmington, N. C., not included.
6 Cincinnati, Ohio, not included.
7 Cincinnati, Ohio, and St. Petersburg, Fla., not included.
I St. Petersburg, Fla., not included.
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Summary of weekly reports from ciie ,A pri- I to June 50,-1GS5--Annaal rMee

per 100,000 population-Continued
TYPHOID FEVER CASE RATES

Week ended-

Apr. 18 Apr. 25 May 2 May 9 May 16 May 231 May 30 June 6 June 13 June20

1Q5 cities - 12 16 18 214 '13 19 416 '25 628 7 22

New England 7 17 10 5 12 25 17 30 25 20
Middle Atlantic 11 14 22 13 10 19 9 26 17 14
EastNorth Central 4 7 4 9 6 5 7 10 6 9 6 4
West North Central- 2 6 12 2 0 4 10 8 25 12
South Atlantic 12 14 28 28 26 39 ' 41 '41 65 '49
East South Central 34 80 46 46 63 74 51 40 120 80
West South CentraL 56 51 51 46 79 65 74 88 116 130
Mountain-38 29 0 0 0 19 10 76 48 38
Pacific - 2 23 17 9 3'3 6 9 9 15 6

INFLUENZA DEATH RATES

105cities 27 30 22 [ ISJ 14 14 412 '11 ' 7 760

New Enand 27 30 20 10 7 5 7 2 5 2
Middle Atlantic---. 21 17 14 10 12 11 9 11 6 4
East North Central 24 33 23 16 11 12 14 10 65 6 7
West North Central 50 48 31 11 11 18 18 4 9 7
S(mth Atlantic 12 43 x 24 10 6 4 12 6 4 3 6

:ast outh Central 89 86 51 51 89 86 4 5 17 34
West S thCen. 36 25 31 15 20 24 31 5 20 10
Mountain . - 28 76 48 19 57 19 0 29 10 0
Pacific ---- 29 12 12 16 12 25 8 12 4 4

PNEUMONIA DEATH RATES

10{cities 1J.eIn 20 167 151 127 128 4117 '128 6105 7817

New England- 206 186 149 161 134 119 114 72 117 62
Middle Atlantic 204 223 206 185 143 144 14 168 130 93
East North Central 190 211 148 130 125 125 119 114 691 683
West North Central 171 136 72 77 58 79 59 57 59 33
umth Atlntic--- 232 191 19 156 136 134 4157 1 148 122 $78
East South Central 206 286 194- 10 166 137 172 12 -3-1s6
West 8outh Central 173 58 127 138 112 84 76 66 87 92
Mountain.-.- zO 219 124 124 162 172 76 95 105 143
Pacific-96 147 127 123 78 13 82 131 49 65

'Spokae, Wash., not included. Report not recived at time of going to press.
' Tacoma Wash., not included.
4 Charleston, W. Va., not Included.
' Wilmington, N. C., not included.
6 Cininnati, Ohio, not included.
7Cincinnati, Ohio, and St. Petersburg, Fla., not included.
8 St. Petersburg, Fla., not included.

Number of cities included in summary of weekly reports and aggregate population
of cities in each group, estimated as of July 1, 19*8

Numbr NuberAggregate Aggregate
of cities of citiespouain oultnGroup of cities reporting reporting of cities of cities
cases deaths reporting reotn

casem eah

Total ---------------| 105 97 28,898,350 28,140,934
New England -- 12 12 2,098,746 2,098,746
Middle Atlantic - 10 10 10,304,114 10,304,114
East North Central - 17 17 7,052,535 7,032,535
West North Central -l 14 11 2,515,330 2,381,454
South Atlantic - 22 22 2,66,901 2,56,901
East South Central - 7 7 911,885 911,885
West South Central - 8 6 1,124,564 1,023,013
Mountain - 9 9 54445 154445
Pacific ---------------------------------------------------- 6 3 1, 797, 830 1,275,841



FOREIGN AND INSULAR

THE FAR EAST

Wireless health news message.-The following data for the week
ended June 13, 1925, were sent by wireless from the Far Eastern
Bureau of the Health Section of the League of Nations, located at
Singapore, to the headquarters at Geneva, Switzerland.

Plague Cholera Smallpox
Port

Cases Deaths Cases Deaths Cases Deaths

Calcutta-0 0 11 18 17
Bombay - -4 0 0 14 8
Madras-0 0 1 31 13
Rangoon - - 11 1 10 0
Rarachi-0 0 0 0 2 0
Negapatam-0 0 0 0 0 0
Singapore-0 0 0 0 0 0
Port Swettenham-0 0 0 0O 0 0
Penang-0 0 0 0 0 0
Batavia------------------0 0 0 0 00
Soerabaya-0 0 0 0 0 0
Samarang 0------------------------------- OO O O O
Belawan Deli-0 0 0 -0 0 0
Macassar-0 0 0 0 0 0
Sandakan (North Borneo)-0 0 0 0 0 0
Sarawak -----------------0 0 O 0 0 1 0
Bangkok -2 1 0 0 2 4
Saigon and Cholon- 0- 2 1 0 0
Hog-0 0 0 0 3 0
Shan --------------------- ------------------- 00 0 0 0
Manila --------------------- 0------------- OO 0 0 0 0
Colombo - ------------------------------------- 44 0 0 0 0
Nagasaki-0 0 0 0 0 0
Yokohama - -0 ---------------------- O O O 0
Shimonoseki-0 0 0 0 0 0
Kobe - ----------------------------------------- 00 0 0 0 0
Adelaide-0 0------------------------ O O O
Fremantle - ---------- --------------- O 0 0 0 0 0
Melbourne-- ---------0 --------------- O 0 0 0 0 0
Sydney-- 0---------------------------------- O O O

ECUADOR

Communicable diseases-Quito, April, 1925.'-During the month
of April, 1925, cases of communicable diseases were notified at
Quito, Ecuador, as follows: Diphtheria, 97 (from country districts,
7); measles, 127 (country districts, 28); typhoid fever, 30 (country
districts, 3); tuberculosis (pulmonary), 9 (country districts, 2);
whooping cough, 23 (country districts, 3).
IFor mortality from communicable diseases, Quito, see Public Health Reports, June 19, 1925, p. 1338.

(1499)
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FINLAND

Communicable diseases-May 1-15, 1925.-During the period May
1 to 15, 1925, communicable diseases were notified in Finland as
follows: Diphtheria, 51; paratyphus feve, 5; poliomyelitis (infantile
paralysis), 1; scarlet fever, 86; typhoid fever, 27.

JAMAICA

SmaUpox (reported as alastrim)-April 26-May 30, 1925.-During
the five-week period ended May 30, 1925, 75 cases of smallpox
(reported as alastrim), were notified in the Island of Jamaica, ex-
clusive of Kingston, and 6 additional cases in Kingston.

Chicken pox-Typhoid.fever.-During the same period chicken pox
and typhoid fever were reported as follows: Island, exclusive of
Kingstn, 16 cases; in Kingston, 12 cases; typhoid fever-island,
48 cases; KEgston, 12 cases. Population of island, 858,118; King-
ston, 62,707.

LATVIA

Communicable disesaes-April, 1925.-During the month of April,
1925, communicable diseases were reported in Latvia as follows:

Cerebrospinal meningitis - 4 Paratyhed fever- 1
Chicken pox ----------------- 2f--ca-t fer- 296
1ip1hth --a- 0 Typhoid fever 64

Influenza. 11 Typhus feer - 12
Mesi4.-48 Whooping cough -_91Mumps----------* ------- N63 .

Population, estimated, 2,000,000.
MADAGASCAR

Plgue-April 1-15, 1925.-During the period April 1 to 15, 1925,
82 cases of plague with 61 deaths were reported in the Island of
Madagascar. Of these, 52 cases with 35 deaths were bubonic, 17
cases with 13 deaths pneumonic, and 13 cases with 13 deaths septi-
cemic. For distribution according to Province, see page 1502.

Plague at Tamatave (port).-Bubonic. Two cases of bubonic
plague were reported at the port of Tamatave. This is the first
occurrence of plague reported at that port since the last two-week
period of the month of December, 1924, when one case with one
death was notified.

MALTA

Communicable diseases-May 16-31, 1925.-During the period
May 16 to 31, 1925, communicable diseases were reported in the
Island of Malta as follows: Chicken pox, 4 cases; Malta (undulant)
fever, 36; pneumonia, 6 (including 4 cases of broncho-pneumonia);
smallpox, 1 case; tuberculosis, 9 cases; typhoid fever, 5. Popula-
tion (civilian), 223,088.
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NEW ZEALA.

Poliomyetitis (infante pardelysis)-Summary of epidemc prevsa-
lence-December, 1924-April, 1926.-Information received under
date of May 20, 1925, shows a total of 1,257 cases of poliomyelitis
(infantile paralysis) with 166 deaths, in the Dominion of New Zea-
land, reported during the period December, 1924, to April. 1925.1
The distribution according to districts was as follows: Auckland-
cases, 310; deaths, 61; Canterbury-Westland-cases, 277; deaths,
27; Otogo-Southland-cases, 66; deaths, 8; Wellington-cases, 604;
deaths, 70.

SYRIA

Lethare enepki-Beirut-Dama cus-May 11-20, 1925.-
During the 10-day period ended May 20, 1925, one case of lethargic
encephalitis was reported in Beirut and one case in Damascus,
Syria.

UNION OF SOUTH AFRICA

Influenza-Cape Town-April 19-May 1, 1926.--During- the two
weeks ended May 1, 1925, 30 cases of influenza with seven deaths
were reported at Cape Town, Union of South Africa. Population,
201,440.
Typhusfer-Durbaw-February 1-April 16, 1925.-During the

period February 1 to April 15, 1925, 13 cases of typhus fever were
reported at Durban, Natal, Union of South Africa. The discovery
of the infection was the result of routine examinations for typhus
of all blood samples sent to the Government laboratory for the
Widal test for enteric fever. No case was found among the' native
or Asiatic population, with which classes the same routine examina-
tions were made as with the European population. The type of the
disease was stated to be mild, with no fatalities.

CHOLERA, PLAGUE, SMALLPOX, AND TYPHUS FEVER

The reports contained in the following tables must not be considered as complete or final as regards
either the lists of countries included or the figures for the paticular countries for which reports are given.

Reports Received During Week Ended July 10, 1925 2

CHOLERA

Place Date Cases Deaths Remarks

Ceylon:
Colombo - -------- May l0l6 2 2 One port case, one town, un-

traced.
India ------------------ . . .-- Apr. 26-May 2, 1925: Cases,

Rangoon -May 1016 - 4 4 5,421; deaths, 3,120.

'Public Health Reports, May 22, 1925, p. 1076, May 29, 1925, p. 1119, and June 19, 1925, p. 1339.
2From medical officers of the Public Health Servioe, American consuls, and other sources.
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CHOLERA, PLAGUE, SMALLPOX, AND TYPHUS FEVER-Continued

Reports Received During Week Ended July 10, 1925-Continued

PLAGUZ

Plaoe Date Cases Deathb Remarks

India d ----------- - -. Apr. 26-May 2, 1925: Cases,
3,868; deaths, 3,359.

Rangoon------ ----- May 1016 - 8 7
Java:

Pasoeroean Residency- Mar. 7 -Epidemic In one locality.
Madagascar . --Apr. 1-15,1925: Case, 82; deaths,

Province- 61 (bubonic, 52 cases, 35 deaths;
Itasy -Apr. 1-15-1 1 pneumonic, 17 cases, 13 deaths;

Town- septicemic, 13 cases, 13 deaths).
Tamatave (port) do- 2

Straits Settlements:
Singapore -May 1016 - 1 1

SMALLPOX

Canada:
Ontario-

Galt-- -- - - - - -

China:
Amoy

Canton
Chungking
Foochow _

Honagkonig
Manchuria-

Dairen
Nanking
Shanghai
Swatow
Tientsin -

Egypt:
Alexandria
Cairo

Great Britain:
Birmingham
Newcastle.on-Tyne

India _ --

Karachi
Madras
Rangoon

Indo-China:
Saigon

Jamaica
Kingston

Japan:
Kobe
Yokohama

Java:
Rembang Residency
Soerabaya

Mexico:
Guadalajara .

Poland-
Portugal:

Lisbon _--_-
Spain:

Malaga
Union of South Africa:

Transvaal

June 14-20-

May 17-23-

--do
do

May 9-23-
May SOi)
May 4-17---------
May 24-C0-
May 3-23
May 17-23-
May 9-16-

May 21-27-
Mar. 19-25-

June 7-13-
-do--

May a-so--do
May 10-16-

May 11-17

Apr. 2-May 30

May 24-30
May 25--Cl

Apr. 23
Apr. 23-29)-

June 1C-22-

May 18-June 13---

June 7-13-

May 3-9

2

2

-I-

28

.4

14
1
2

14

35

3

6

1

1

10

3

2

2

3

6

Prevalent in surrounding coun-
try.

Present.
Very prevalent.
Present.

Do.

Stated to be endemic.
Two cases reported by British
municipality.

Apr. 26-May 2,1925: Cases, 6,675;
deaths, 1,719.

Including 100 square kilometers
of surrounding country.

Apr. 26-May 30, 1925: Cases, 75
(reported as alastrim).

Epidemic at Kawedanan.

Mar. 15-21, 1925: Cases, 7.

------- IOutbreaks.

TYPHUS FEVER

Egypt:
Cairo -Mar. 26-Apr. 1-- 1 I

Latvia -April, 1925: Cases, 12.
Palestine:
Majdal -May 26-June 1 1
Ramleb -May 19-25--- 1
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CHOLERAL?IAGUE-SMALLPOX, AND: TYPHUS FIRVER-Continued
Reports Reseived During Week Ended July 10, 1925-Contizled

TYPHUS FEVER-Continued

Place Date Cases Deaths Remarks

Poland ----Mar. 8-21, 1925: Cases, 391;
deaths, 27.

Spain:1
Valencia- June 7-13 --1-.-:-

Union of South Africa:
Cape Province -May 34---------l -- Outbreaks.
Natal - do ---Do.

Durban -Feb. I-Apr. 15 |- 13 European.
Orange Free State - . do . .-.-.-Outbreaks.
Transvall -, do - - --- Do.

Yugoslavia:
Zagreb -May 8-21- 7 1

Reports Received from June 27 to July 3,,1925 1

CHOLERA

Place Date Cases Deaths Remarks

Algeria:
Algiers -May 11-20-1 .I .-

Ceylon - - - Jan. 25-Apr. 4, 1925: Cases, 10;
deaths, 10.

India:
Calcutta ---------- --- May3- _- 58 49
Rangoon- ------ do-8 5

Indo-China:
Saigon ---------------- - May 4-10--1 1

Siam:
Bagkok ._-- Apr. 26-May 2.. 2 1

Turkey:
Constantinople-____May 1-22- ----

PLAGUE

Brazil:
Bahia - . _ May 3-16 - -- 4 3

British East Aftia:
Uganda -.------Feb. 1-28--- 28 28

Ceylon:
Colombia - May 10-16------ 1

India:
Bombay - ------- Apr. 26-May 9 15 16
Karachi -May 18-23 ---- 3 3
Rangoon -May 3-9- ---- 27 24

Indo-China:
Cochin-China-

Saigon -Apr. 20-23 ----- 1 1 Including 100 square kilometers
of surrounding country.

Madagascar:
Tanarive Province- AApr. 1-15-79 60 Bubonic: Cases, 50; deaths, 35;

pneumonic, cases, 17; deaths,
13; septicemic, eases, 12; deaths,
12.

Nigeria- Dec., 1924-17 13
Do- __ Jan., 1925 - 10 6

Siam:
Bangkok -A------- Apr. 26-May 9 5 5

Straits Settlements:
Singapore -May 3-9 ------ 6 6

X From medical offliers the Public Health Service, American consuls and other sources. For reports
received from Dec. 27, 1924, to June 28, 1925, see Public Health Reports for June 26, 1925. The tables of
epidemic diseases are terminated semiannually and new tables begun.
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CHOLERA, PLAGUE, SMALLPOX, AND TYPHUS FEVER-Continued

Reports Received from June 27 to July 3, 1925-Continued

SMALLPOX

Place Date Cases Deaths Remarks

Algeria:
Algiers

Brazil:
Pernambuco
Rio de Janeiro.

British East Africa:
Kenya--

Mombasa
Tanganyika Territory.
Uganda..-

British South Africa:
Northern Rhodesia

Canada:
British Columbia-

Vancouver
Saskatchewan-

Regmia
China:

Antung
Canton
Chungking
Hlongkong
Manchuria-

Dairen
Harbin -- ----

Nanking
France:

Paris ------
Gold Coast

Great Britain:
England and Wales

New Castle-on-Tyne-.
Greece -.--

India:
Bombay
Calcut4 --------------

at ci

Madras-
Rangoon

Indo-China:
Cochin-Ghina-

Saigon

Bagdad-
Jamaica-

Java:
East Java-

Soerabaya .
West Java-
Batavia-
Tegal

Mexico:

Guadalajara -
Mexico City
Tampico

Morocco:

Tangier
Nigeria

nfl------v_ ---- --------

Poland
Portugal:

Lisbon -. --
Russia-

Do .
Siam:

Bangkok
Spain:

Malaga-
Valencia ------

Syria:
Beirut -----

.1

May 11-20

Apr. 26-May 2
May 916 -.

Apr. 19-May 2
Apr. 5-18
Feb. 1-28

Apr. 28-May 4

June 1-14-

May 24-30-

May 11-17-
May 10-16
May3-9-
Apr. 19-May 2.--.

7

21
1

12
,19

2

3

5

3

1

7

2

Apr. 13-May 3 54 6
May 13-19 I --6

May923-

May 21-31

May 31-June 6..-

Apr. 26-May 9
May 3-9
May 18-23_do
May 3-9

Apr. 20-May 10_.

&pr. 26-May 2_

Apr. 16-22-

May2-8-
Mar. 29-Apr. 4____

48
109

1
40
63

7

42
100

1
16
24-

4

3-. - -

33

1

2

4

Present.
Do.

Do.

February-March, 1925: Cases, 48.
.January-February, 1925: Cases,

114; deaths, 17.

May 24-June 6, 1925: Cases, 187

January-February, 1925: Cases,
43; deaths, 6.

Feb. 15-21,1925: Cases, 2; deaths,
2.

Including 100 square kilometers
of surrounding country.

Jan. 11-Apr. 4, 1925: Cases, 87;
deaths, 42.

Apr. 26-May 30, 1925: Cases, 75.
Exclusive of Kingston.

Province.

June 2-15 2

May 24-30 1 Including municipalities in Fed-
June 1-10 1 eral District.

May 17-June 5----I--------I----------

.--

Apr. 26-May 30-- 33

Apr. 26-May 9- 4 2

May 24-June6- 8
May 31-June 6.4 1

Apr. 21-30 1-

Present among natives.
December, 1924: Cases, 40;
deaths, 16.

January-February, 1925: Cases,
421; deaths, 11.

Mar. 1-7,1925: Cases, 3.

December, 1924: Cases, 880.
January, 1925: Cases, 383.

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

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

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

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

.

I

-

L

B

.

150

--------

--------

--------

--------I

--------

--------

--------

--------

-------------
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CHOLERA, PLAGUE, SMALLPOX, AND TYPHUS FEVER-Continued
Reports Received from June 27 to July 3,1925-Continued

SMALLPOX-Continued

P1lace Date Cases Deaths Remars

Tripol . J---an. 3-Feb. 20, 1925: Cases, 6.
Tunis:

Tunis - May 6-20- 8 19
Turkey:

Constantinople-May 16-22- 2-
Uruguay -- -- -------------------- I-------- ---------- December, 1924: Cases, 8.

TYPHUS FEVER

Algeria:.
Algiers - May 11-20 -| 6 2 In vicinity stated to be 12 cases.

Isolated.
Bulgaria-November-December, 1924: 1

case.
Do - January-March, 1925: Cases, 36;

Chile: ~~~~~~~~~~~~~~~~deaths,2.
Chile: al11

Valparaiso----------May 10-16 -1-------
Egypt:

Alexandria - . May 7-13 - 2
Port Said -May 14-20- 1 1

Greece - - - January-February, 1925: Cases,
Athens - May 1-31 -2 40; deaths, 4.

Mexico:
Mexico City - May 24-30 _ 11- Including municipalities in Fed-

eral District.
Morocco -- -- January, 1925: Cases, 63.
Peru:

Arequipa -Apr. 1-0- 2
Poland r-- -a. 1-7, 1925: Cases, 201;

deaths, 9.
Russia--- - December, 1924: Cases, 4,227.
Do- - - January, 1925: Cases, 3,8.

Turkey:
Constantinople- May 11-20-6 2

Union of South Africa:
Cape Province -Apr. 19-25,1925: Outbreaks.

Natal-
Durban-May 3 ------1

Ornge Free State - Do.

x


