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VACCINATION BY MOUTH AGAINST BACILLARY DYSENTERY

By ELLA M. A. ENLOWS, Associate Bacteriologist, Hygienic Laboratory, United States Public Health
Service

DISCUSSION OF METhIOD

Vaccination by mouth is not a new method. Pasteur (1880)
showed that some immunity folloved the feeding of anithrax spores
to sheep, and that considerable resistance was shown by chickens
fed with the cholera vibrio. This methiod was also use(d more
than 30 years ago by Ehrlich (1891) for the pro(luction of antiricin
and( antiabrin in laboratory animals. Renewed interest lhas been
broug,ht about largely by the work of Besredka (1919 et
seq.). He stressed the addition of bile as a necessary adjunct to
certain of the bacilliary vaccines (typhoid, cholera), claiming that
the eroding, action of the bile Up)O1 the intestinal mucosa would bring
about intiinate contact of the ingested micro-organisms an(d the
deeper-lying cells of the intestinal wall. This, he concluded, woul(d
reinder such cells able to witlhstand future invasion of living organisms,
thus offereing an effective barrier against a generalized infection.
Calnmette (1923) questions the erosive action of the bile. He points
out that the epithelium of the mucosa is never sufficiently intact
to pirevent the entrance of bacteria, and that, moreover, the gastric,
biliary, and intestincal gland secretions must dlissolve andd(ligest
largre numbers of li-ving anld dead bacteria. He believes that the
ContinuouIS or intermittent action of the products of this lysis may
bring about immunity to certain sPecies of bacteria wlich-i have be-
come adapted to life in the (ligestive tract. Our own experiments
lead us to believe that very large amounts of bile are necessary in
order to bring about diarrhea or other readily observable l)atho-
log,ical condition. The few sectioIns made did Inot (lemorstralte
erosion. In order to give to lhuman beiings, doses equivatlent to
those producing definite patlhological coniditions in the riabbit,
amounts varying from 100 to 200 c. c. mighlit have to be used. Per-
haps even more thani this would be require(l, provided the suscep-
tibilitv were more or less the same.

Besredla's tlheory of local immunity is not new. Loeffler (1906),
in working with mouse typhoid, expressed much the same view as
did others following him. The theory of local inununity was sug-
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gcste(d to these early investigators largely because they could not
demonstrate with any (legree of constanley (and frequently not at all)
certain antil)o(dies (e. g., agglutinins, bacteriolysins, etc.) in the bloocd
streaam of the animlials vaccinated by mnouth. And( yet these animals
coul(1 resist infective doses of the particular organiisins used. Loeffler
(1906) believe(d that it was nio doubt (lue to cellular action, either of
the epithelial cells themselves, or of the leucocytes, which, lhe points
out, are so abundant in the intestinal canal.

Vaccination by the subcutaneous route against bacillary dysentery
was attemnpte(l soon after the discovery of the causal organisms. It
was found very early, however, that the reactions were extreinely
severe, especially with the Shiga type (Eberthella dysenteriae Shiga),
death following in a few instances in man, and in many of the aniinals.
Quite naturally, then, when it was showvn that much larger doses of
vaccines prepared from other organisills could be administered by
mouth, vaccination by mouth was undertaken against bacillary
dysentery. Zeitlin (1905) was not able to demonstrate agglutinins
following the administration of the Shiga type (human). Hida and
Toyoda (1907) showed antibody responise following the ingestion of
Shiga dysentery bacilli previously digested with pepsin and trypsin.
Shiga (1908-9) used heat-killed organisms and succeeded in (levelop-
ing some immunity.

Chvostek (1908) used killed Shiga bacilli and demonstrate(d a
small quantity of antitoxin in the blood of 'a part of the treated
animals.

Dopter (1908) fed mnice definite amounts of dried dysentery organ-
isms previously killed by heat and found that the mice developed a
certain degree of immunity 10 to 12 days after admininistration of
the first dose, but that this immunity did not appear to last beyond
30 days. Later (1909) he used sensitized dysentery bacilli. The
organisms were treated with immune serums; amid, after agglutination
had occurred, the precipitate was dried and used as the vaccine. By
this method he found the immunity was of longer duration (four
nmonths), and no severe reactions followed. He did not consider that
the method of administration of dysentery bacilli to man by mouth
would be very practicable.

Besredka (1919 et seq.) used both killed and living vaccines. He
considered that the natural immunlity of rabbits against typhoid and
paratyphoid depended upon the integrity of the intestinal mucosa;
so that when the intestinal mucosa is more or less denutded, the
vaccine may come inlto close contact with the underlying cells and
resistance be established. To bring about this erosion, Besredka
a(dministered ox bile in 8 to 10 c. c. amounts on the day prior to the
ingestion of the vaccine. The bile was mixed with licorice powder
ill s0me instances. On tlle following morning the animals (kept
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without food) werc given a second (lose of the ox b)ile, an(d 2 hours
lateI tlle vaccine was administered per os iby means of at small
eatheter.
He attempted in the folloving way to show that the resistance

resulting froin this metlhod of vaccination resided in the initestinal
wall:

Rabbits weIre prepared with bile and then given per os a subletlhal
dose of paratyphoid B bacilli (Salmonella schottmilleri). The
agglutinin titer and the other (protective) antibo(lies rose rapidly and
reached their height at the twenty-fifth (lay. On that day the agglu-
tinin titer varie(d from 1: 20,000 to 1: 80,000 (different animals). At
the end of two montlhs the agglutinins were found to be rapidly dimin-
ishing. The ingestion at this time of a second dose of living bacteria
plus bile did not result in a second increase in the agglutinins an(d pIro-
tective substances. On the contrary, the agglutinins two months
later had dropped to 1: 200 and 1: 400. Besre(lka assumed, therefore,
that the first ingestion of the living bacteria produced an impermena-
bilitv of the intestinal wall which prevented the living bacteri.a and
their endotoxin griven with the secon(I dose from passing through into
the general circulation and causing the formation of immune l)odies.
He believed that the immunity was more lasting if livinc bacilli were
administered. Subsequent experiments enabled hiim to conielude that
ox bile was not necessary in case of the dysentery bacilli of the Shi"a
type, since the organisms themselves exerted an erosive action upon
the intestinal mnucosa.

Following the work of Besredka, a number of investigators again
took up the problem of vac(cination by moutli against various intes-
tinal infections. The use of this method presented itself as a problem
of importance, because Besredka's a(docacy of its use in hiuman beings
was followed very soon by the sale of vaccine " pellets " for such ptIr-
poses. These pellets consisted of the dried vaccine, and were to be
administered with the bile "pills" in inost cases. Accoriding to the
reports so far received, tlhe trials with this coiimercial " bilivaceine"
in foreign countries have been very successful. The results obtained,
however, must be analyzed very critically before definite assertions
are made as to the value of the treatmilent.

Zingher and Soletsky (1920) attempted to verify the work of
Besredkla in so far as it applied to aninlals. They experimented witi
Salmonella schottmiilleri. They conclude(d that no immunity was
produced in rabbits prepare(l with ox bile, and fed living or dead
paratyphoid B bacilli. No agglutinin production was noted in these
rabbits.
Kanai (1921) deci(led that a certain small (legree of immunity was

produced in irabbits by the oral adlininistration of Eber thella dysenteri.e
Sliiga.
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Nicolle and Coonedil (1922) submitted some evidence as to the
efficiency of this inethod in imaii. Their experinments were conducted
in Tunis. They l)c)int out the difficulties involved in (letermininc'
the efficieincv of (dysentery vaccine administere(d by the oral route.
Ainoiio other things tlhe natives of this area are quite resistant to
dysentery, (lue, so the investigators believe, to the consumption of
polluted water in infancy; also, they found the virulence of the
dysentery bacilli to le extremely variable. They finally secured a
virulent strain an(I performed the following experiment: Cultures
were sterilized at 750 C., then doses of 100 tlhousand millions were
a(lministered on the same days, both of the subjects fasting before
and after the ingestion of the vaccine. Two other subjects were
held as controls. The saimie dose was repeated on the second, third,
and fifth days. On the fifteenth and eighteentlh days after the last
ingestioii the test doses of virulent bacilli were given (10 thousand
millions of Shiga organisms). No illness occurred amonig the vacci-
nated subjects. Their serum showed no agglutinating power, even
after the test (lose. The two conti'ols contractel a definite dysentery.
The Shiga bacillus was isolated from the stools. The administration
of antidlysenteric serum resulted in prompt alleviation of the
symptoms.

Angllade (1924) followed the procedlure of Besre(lka in the vacci-
nation of botlh the civil and military population of a garrison at
Versailles in 1923. The vaccinations were made during an epidemic
of Shiga an(d Hiss (dysenterv. Five hundred1 and folty-six persons
were vaccinated, among whom there were 42 cases, or 7.7 per cent.
Among the 586 nonvaccinated persons there were 253 cases, or 43
per cent,.
Antonovsky (1924) also tried vaccination by mouth against an

epidemic of dysentery in an asylum at Petrograd in 1923. The first
case appeared July 13, an(d the vaccinations were begt-un July 31 and
completed August 3. Tne total niumber of persons in the asylum was
2,768, one thousand of whom were vaccinated. At the end of Sep-
tember tllere had occurred 12 cases amonig the vaccinated, or 1.2
per cent, and 56 cases among the unvaceinated, or 3.1 per cent. Of
thle 12 cases occurring among the vaccinated, 9 came down during the
first 10 days after the vaccination.
Lesbre and VN"erdeau (1924) found that the immunity was rather

slow to appear when this method was used (rabbits). Their best
results, and thLese were rather poor, were obtained when the final
test (lose was given 40 (lays after the last dose of vaccine.

Pascal (1924) reported upon a Flexner dysentery epidemic at a
(lepartmental insane asylum at Chalons-sur-Marne, in 1923 and 1924.
He usel tile oral route for vaccination of 399 occupants out of a total
of 410. Amongr the 399 v-accinated, only 3 cases occurred (0.7 per
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cent). In 1923, out of a total of 256 occupants, none vaccinated,
there were 65 cases (25.3 per cent). lIe (loes not say whether or not
the occupants were in some cases the same persorns in both years.

Gauthier (1924) tried vaccination against (lysentery by the oral
route among the Greek refugees. No infection was known to have
occurre(d among the 29,880 persons vaccinated, although the disease
continued to prevail among the unvaccinate(l groups. Agglutinins
in hiah titer were found in the serum of those who had ingested the
vaccine.

EXPERIMNANTAL DATA

Technique.-In the first five experiments a No. 7 silk tlhread zebra
catheter was use(d for the administration of tlhe vaccine. In the sub-
sequent experiments we used a small wooden mouth gag with a central
opening through which a pipette or a syringe without needle was
inserte(l. The animals swallow the fluid readily and the methio(d is
very rapid. No food was given for 18 hours prior to the administra-
tion of the vaccine.
In all of the later experiments young cultures were used, that is,

those not over six hours old. The mortality was thus lessened. The
majority of 18 to 24 hour cultures (solid media) of the Shiga type are
toxic. The organisms were grown on 1 per cent glucose agar in Blake
bottles, taken up in 0.85 per cent sodium chloride solution, killed by
heat at 560 C. for 10 minutes, or 600 C. for 1 hour, or by 0.5 per cent
phenol, then diluted to a definite turbidity with the aid of the neplhelo-
meter. The various doses and vatious metlhods of killing the (ciul-
tures were used in order to give as many organisms as possible with
least danger. As an initial dose (Shiga type) for intravenous or sub-
cutaneous vaccination, 20,000,000 organisms were found to be fairly
safe and 100 to 200 times this dose for the per os vaccination. Actual
count of the organisms was not made in any case. Coounts pie-
viously made enabled us to assume that at least 2,000,000,000 organ-
isms were present in each cubic centimeter of a suspension having a
turbidity of 1,000 parts per million.
The toxicity of the cultures is variable, due to unlknown condi-

tions. Using the same medium, strain, temperature, and period of
incubation, difTerences still occur. In increasing the subsequent doses,
care is therefore necessary. At times we have been able to double
and triple the initial dose without great loss of our test animals; at
other times h1eavy losses resulted. Variation in animal resistance
is, of course, one factor. In the experiments now under way,
dried organisms are being used, since we lhave found that in the
dried condition the toxicity does not vary in any marke(d degree
if the material is kept in a drv, cold attinosphere (desiccator over
sulphuric acid, temperature not over 155' C.).
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Ten experiment.sare summiiarized in Tal)les 1 to 5. Mfore have been
performed, but the virulence of the living, cultuires is variable, as is
well known by all worikers oI l)acillary dysentery. This has necessi-
tated the repetition of a numiber of tests, since in most cases the test
dose of livingr culture was givetn intravenouslv. Only those tests in
which all of the control animals (3 to 6 in etachi test) (lied are included
in this report. In those cases in which the test (lose was given by
mouth, we could regard it as a fourth vaccinating (lose and repeat the
living culture in greater concentration or l)y the intravenous route.

In some of the experiinents the vaccinating doses were given on 3
successive days, with a 7 to 10 (lay interval, followed by three more
daily doses, then the test dose 10 to 18 days later. In the majority of
the experiments, however, the usual three doses were given one week
apart, with the test dose 10 to 15 days after the last ingestion. In
some cases the bile was given the day before, in othiers jUst a few
minutes prior to the ingestion of the culture; and in soIme of the later
experiments no bile at all was used, since as good results seemed to
be obtained without the l)ile anid the fat'alities were slightly reduced.
A few experiments have been conducte(d wit'h the Flexuier type

(Eberthella paradysenteriae). Not enough work has been done to make
cr'rtain of more than orne thing: Very much larger doses can be used
t'Aan would be considered safe in case of the Shiga type. Verv young
rabbits are sometiines sensitive to amounts of 2 c. c. of a heat-killed
saline suspension of Flexner type organisms standardized to a tur-
bi(lity of 1,000 parts per million. Full-grown animals may safely be
given a to 10 c. c. of sUich a suspension, provi(ledl young cultures (4
to 6 hours) are used. It is no easier to determine the test dose in case
of this type than it is with the Shita type; consequently large num-
bers of animals must be used if the results are to be considered trust-
worthy. In either case the letlhal dose must be large enough to
insure significant results in spite of animial and cultural variability,
and yet not so large as to involve the question of death being due to
toxicity. Under ceitain conditions the Flexner type is capable of
producing toxin also; lhence a vaccine for humuan use should be
tested first on animals.
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TABLE 1.-The protcction afforded bnJ thr-ee different methods of vaccrtnation. The
pr-otectionl p(rchegc ip bn 41S upon the actuail nineunber of animals survivicig all
three vacctati"ng doses (1a1(1 receivirg thle test (lose of livting organi.sms

Vacc(inatedI by) 11io1ith V\'accinate(l Vaceinlatedt intiavenously subcutlaneously

Number Numiber
Num1n]ber of rabbits re- Per cent of ral)bits Per cent of rabbEits Per centI

ccivinig test doSe SUirvial ireceiv nig sirviv al receiving suiri is al
test (lose test dose

4.50
15 73 --

7 42 1- I--
13 30 4 0 4 5
11 63 3 66 4 75
8 75 4 75 6 83
9 55 3 661 5 100

12 6C) 5 40 4 S
14 50 4 25 G0
13 61 5 40 4 50

Totail animals- 106 28 32
|lPer cent survivals - 57- 45 70

While the greatest l)rotection is shown by vacination by the stib-
cutancoius rotute, 37 per cent is very encouraingt for the oral incthod
of atccination. All of these experiments, as already state(l, were
perforime(d with Ebutlhdlal dyseniteriae Sliga; and from our knowle(lge
of the action of test (loses of living bacilli we must assume that at
least sonie of the protection afor(ld(e is in the nature of resistance to
the toxiin iijected witlh the organisms or suibsequentlv liberated. In
other wvor(ls, whlln imImunization occurs, some antitoxin is formied(l.
Deatlh (loes Inot occur rapi(lly in rabbits when living organisms are
injecte(l, unless enormous (loses are use(l, and in tlle latter case the
(leaths are in a tla'ge proportion of cases due to the toxin injected, as
can readily be shotwn au autopsy.
TAR,F.E 2.-Thc protectiion atfTorded by raccination by mouth, with beef bile and

wtlithou1t bcj' bile. litc p)-otcctiOnl percentage is based uIOpo tue actutal nulmrber
of aninila(is sulriitieor all of the vaccinating closes atnd receiving the test dose of
livinig orga?tisnis

WV1'tli b1;ile W'ithout biie

bYnle ft Pei- cent Numbeior P(r centNumber of rabbat;3 sUrt ii of irabbits survsial

4 75 ---

73-- --

it) 30
8 aO

3 33 5 lo(}
_ 4 50 5 M

Total animals .63 29-
Average p)rotection- 49 ------------1 59

Table 2 indicates that the advantage lies with the org,anismus aloie
without bile. It is hiar(dly fair, however, to compare the results in
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tlhe case of 229 aninmals with the results using 63. Yet, even con-
si(dering that thletr is Ipractically no diffei'ence in the protection
obtained, since (treater irisk is involv-ed when the beef bile is used, it
may be coieluded(l that beef bile cani be eliimiinated without disadvant-
age.

TABLE 3.-The danger involve1 in the three methods of vaccination. The total
tnuimber of aLirnals receiving the first dose of vaccine, with the fatalities resulting
from this intitial dose, is shown) in each case

By imouth Intravenously Subcutaneously

Nurnber of Number of Number of iNumber of Number of Nuumber of
rabbits deaths rabbits deaths rabbits deaths

5

11 11 6 6 6, 6
15 0 ( 2 2
8 O 6 5 6 5
16 4 3 3 3 1
16 5 6 4 6 4
16 9 6 2 6 0
14 4 6 3 6 1
16 7 C6 3 6 3
16 5 6 0 5 0

133 40 54 31 51 22

Per cent f'atality '30 57 43

In Table 3 it is showni that the grea.test danger follo %-s the use of
the intravenous method, as would niaturally be exp)ecited because of
the toxini coIntent of the vaccine. There is no (reCat (ifferenice be-
tween the subcutaneous and per os methods; but tlhe a(lvalltage is
in favor of the per os method, anid this advantage aplpelars still greater
when consideration is taken of thle very muclh larger doses which
with safety may be givei by this method.

TABLE 4.-Comparison of the danger involved in per os vaccitnatio?t irith an(d with-
out beef bile. The total number of aniimals receivitg the jirst dosc of vaccine,
with the fatalities resulting fromt this initial dose, is showzn7 -in both. cu-ses

With bile Without bile

Number of Number of Number of Number of
rabbits deaths Irabbits dleatlhs

5 1
6 3 - -

15 2-- 1--
9 5
10 2 6 1
jO -- 3 I --- --- --- 3----
10 5 1

8 - 4 6 1
10 6 6 1
16 14 -16 5 _ __

115 48 32 11

Percent fatalities& 42 -------
34
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There is not must difference in percentage fatality shown in Table
4 between the vaccination by mouth after preparation by nmeans of
bile and without the bile. The slight difference is, however, in favor
of vaccine without bile. Certain samples of beef bile are in themselves
toxic to rabbits in the same doses previously proved to be satisfactory,
using other lots. Besredka does not consider that the bile is neces-
sary in case of the Shiga type, since this organism alone is known to
produce injury in the large intestine.

SLTMMARY

(1) It is pointed out that the method of vaccination by mouth is
not new. It was used more than 19 years ago in an effort to produce
immunity to the Shiga type of bacillarv dysentery. Renewed
interest in the problem followed Besredka's experiments, in which he
introduced the use of beef bile as an erosive agent, preparing the way
for the entrance of the subsequently ingested bacilli into the deeper
lying cells of the mucosa which he considered responsible for the local
immunity.

(2) A brief review of some of thle early work is given, and also of
the work done since Besredka's experiments, including a few of the
experiments (foreign) on man . These experiments are sonmewlhat
conitradictoryv in that at least a part of the animal expeimnnts do not
seem to confirm the work of Besredka, while all of the humazn expeiri-
ments favor this method of vaccination. The human experimiients
are, however, too few in number to war-cant definite conclusions.

(3) The author's experiments withi rabbits (dettiled in Tables
1 to 4) shiow that thlie greatest protection (70 per cent,) was afforded
by the subcutaneous method, butt that a fair degree of protection (57
per cent) resultedl fromu the vaccination by mouth, and that there
was muich less danger involved in the use of the latter method.
Beef bile is showvn not to be necessary in vaccinating by mouth
against the Shiga type of bacillary dyseintery.

CONCLUSIONS

While the method of vaccinating by mouth against the Shiga
type of bacillaiy dysentery should still be considered in the experi-
mental stage, two facts are evident:

(1) The danger and discomfort are too great to recommend the
use of the subcutaneous method of vaccination against the Shiga
type of infection.

(2) Since vaccines can be so prepared that no danger nor discomfort
follows their ingestion, and since at least some immunity is snown to
follow such procedure, vaccination by mouth is apparently worthy of
further trial.
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STUDIES ON OXIDATION-REDUCTION

VII. A STUDY OF DICHLORO SUBSTITUTION PRODUCTS OF PHENOL
INDOPHENOL

By I. D. GIBBS, Senior Chemist, BARNETT COHEN, Chemist, h1Ygienic Laboratory, UTited States Public
Ilealth Service, and R. K. CANNAN, Biochemist, University College, London

Introduction

In this paper are presented electrometric data on a series of sub-
stituted dieliloro indophenols which possess properties of possible
value in the colorimetric estimation of oxidation-reduction levels.
Like the? dibromo compounds reportedl in Paper VI (Iteprint N\o.
915), the (lichloiro conmpounid(s retzain their brilliant b)lue color in
mildlv acid solutions and are also among the more stable of the
indophenols. Moreover, the dichloro compoun(ds are easy to prepare
aind purify for use.

Description of Preparations

The seven preparations investigate(l in this paper are-
No. 1 (Lab. -No. 11)-Phenol indo 2, 6-dichlorophenol:

Cl

Cl

No. 2 (Lab. No. Ila)-Leuco derivative of No. 1:

Ct
HO/ -N- O-T

C1

No. 3 (Lab. No. 12)--o-Cresol indo 2, 6-dichloropleInol:

Cl CH,

NaO< ) N-T_-- o

C1
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No. 4 (Lab. No. 12a)-Leuco derivative of No. 3:

ci CH3

HO N-~ >OH
\_/H\_/
Cl

No. 5 (Lab. No. 3a)-Leuco m-cresol indo 2, 6-dichlorophonol:

ci CH3.
HO// -N-7 OH

Cl

No. 6 (Lab. No. 14)-o-Chlorophenol indo 2, 6-dichlorophenol:

Cl Cl

NaGO \ A=N-<-O=
Cl

No. 7 (Lab. No. 15)-l-Naphthol-2-sodium sulphonate indo 2,
6-dichlorophenol (Schajffer's salt indo-2, 6-dichlorophenol):

ci S03Na
NaO7 >-N---7\--

Cl / \

These will be described briefly, a more complete discussion of thc
history, chemistry, preparation, and uses of the indophenols being
reserved for a future communication.
They were all made by the interaction in alkaline solution of 2,

6-dichloroquinonechloroimide with (No. 1) phenol; (No. 3) o-cresol;
(No. 5) m-cresol; (No. 6) o-chlorophenol; and (No. 7) 1-naphthol-2-
sodium sulphonate (Schiiffer's salt). Nos. 2 and 4 were obtained
by the reduction of Nos. 1 and 3, respectively.
The sodium salts of these indophenols were repeatedly purified by

solution in water and salting out with sodium chloride. The leuco
derivatives were purified by crystallization from dilute ethanol or
methanol. Analyses of the compounds are given in Table 1 (at the
end of the paper).
From the method of purification of the sodium salts of the indo-

phenols, by salting from solution with sodium chloride, some salt
always appears in the purified product. Since this impurity is of no
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disadvantage in the employment of the compounds- the method
affords thie simplest procedure for purificatioin.
The drying of the preparations, since 1most of them are sensitive

to heat, was done at room temperature in a vacuum desiccator with
soda lime, and often required weeks. For analvtical )urposes, the
moisture was determined by drying in a Scluniedeberg vacuum
apparatus at 1000.
The titanium trichloride titration of many of the compounds leaves

much to be desired. In some cases the per cent purity by calcula-
tion from the analytical data is checked by the titanium trichloride
method. In the majority of the compounds the latter method
proved quite unsatisfactory, and in such cases we regard the calcu-
lated purity as the more accurate. The titanium reduction method
can not be applied uniformly to all these compounds, but must be
modified in certain details for eachi preparation investigated.
The amounts of sodium chloride and of sodium indophenol are

calculatcd from the determinations of sodium and moisture by the
method of indirect analysis as follows: The mixture analyzed con-
sists of water, NaCl and Na indophenol. Then

100% - % moisture =per cent NaCl±+per cent Na indophenol, or
a = X

NaCl (nolar wt.)Ifwlet.U r-Na inldophenol (molar wt.)

then x +rny= b, where b is the percentage of NaCl equivalent to the
total Na anialvtically determined. Solving the above equations
gives

a-b
y I-In

The puritv of the com-npounds=100% -NaCl-moisture, except
in the case o-f comiipound No. 4, whiclh is consi(leied to contain 1 mol.
of water of crystallization. The chlorine in oIrganlic comNbination is
the difference between the total chlorine and that in the sodium
ckloride.
The leuco compounds yielded almost ideal analytical results; and

electrometric measurements upon them would lhave b)een highly
desirable. With1 one exception, however, they were too dlifficult to
handle, owing to their very low rate of solution, even in the alkaline,
de-aerated buffers. Attempts to form the more readily soliul)le
sodium salts by mixing with the calculated amiounts of dce-aerated
NaOH resulted apparentlv in a partial decomposition.

Oxidation-Reduction Electrode Measurements

The electrode potential measurements were made with tele eqluip-
ment described in previous articles of this scries, and( the procedure
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followe(d was essentially the same (as that used withl the other indo-
iewn )1s discusse(d in Papers ILL, V, and VI. The buffer solutions
emnployed in tie present measurements at constant lhydrion con-
centration ia(d the same compositions as those described in Paper
V, Ta-ble 1. They were measured with the hydrogen electrode in a
(lilution of 50 c. c. buffer to 5 c. c. water, this being a first approxi-
mation to the pH of the (lilution of 50 c. c. buffer to 5 c. c. aqueous
(lye solution 1 actually used in the oxidation-reduction electrode
measuremnents.
The method of titration was used in determining the potential

(E'0) chlaracteristic of a 1:1 mixture of oxidant and re(luctant at
constant hydrion concentration. With leuco indigo disulphonate as
a re(lucing, agent, this method gave uniform results in the titration
of the oxidized form of the compoun(ds studied (see tables at the end
of this paper). On the other hand, the titrations of the leuco deriv-
atives with ferricyanide as oxidizing agent were far from satisfac-
tory. Only one of these compounds, leuco phenol indo 2,6-dichloro-
phienol yielded stable and consistent electrode potentials. (See Table
4.) The leuco derivatives of the o-cresol and m-cresol substitution
compounds behaved unsatisfactorily toward the electrode and were
discarded.
The measurements of E'0 at different pH levels were carried through

without difficulty except at each limit of the pTl range studied. At
the acid limit (near pl1 5) the indophenols tend to precipitate; and
at the alkaline limit (near pH 11) there is a drift in the electrode
potentials to the negative side as if decomposition were occurring.
Tic latter dri-ft was least evident in the case of the simple plhenol
in(lo 2,6-dichlorophenol an(d greatest in the case of the o-clhlorophenol
(lerivative.

Thie electrode equation relating electrode potential to hydrion con-
centration (the derivation of wlicili has been describe(l in Paper III) is

EI -=Eo-0.03006 log, I r +0.03006 log [KrK2[H 1± Kr[H+]2 + [1+]3]

-0.03006 lo(g [Ko0 +[H+]] (at 300 C.),-(I)

hIere, E1, is the obseirvedl potential, and Eo is the potential when

[H+] =1 and tie ratio [Sr =1 [Sr] is the concentration of total

red(lietant, and [SO] the concentration of total oxidant. K. is the
aci(l (lissociation constant of the oxidant, Kr is the dissociation con-

I The concentration of the dye solution was in all cases less than 0.006, molar, while that of the buffers
was about 0.1 molar.
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stant of the hydrogen in the reductant to which K0, applies in the
oxidant, and K2 is the dissociation constant of tlle plienolic group
created by reduction.
The data reported here and plotted in Figure 1 are given for the

systems containing oxidant and reductant in equal proportions, i. e.,

[Sr]when =1. In other words, when this ratio is unity in equation

(1), Eh is termed E'o.

In Figure 1 the experimentally determined points are appropriately
marked, whereas the curves show the values calculated by means of

Fro. I
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e(luation (1). The curves are -extended as. broken lines in the
extremes of acidity and alkalinity where the experimental values
are uncertain, for the reasonis already in(licated. The centers of
inflection of these curves weie found as previously described and are
indicatedl by aIrrows.

It will l)e recalled that the acid dissociation constants, Ko, of the
oxidants in thie simple indoplhenols were determined colorimetrically
by the metlho(d of Salm. Tliese were in good agreement with the
correspondling values found by the graphic metho(l. However, in
the 2,6-dichiloro inedophenols the mnetlho(d of Salm gave rather uncer-
tain values foIr Ko. Thus, in the phenol coripound it was found that
very dilute solutions gave a ptio valtue of 5.5, and more concentiated
solutions gave a value nearer 5.8. The presence of a slight water-
insoluble resi(due sugg(ests the possililityt of' the inteifereiice by the
color of an impurity. Moreover, the dispiarity in intensities of the
acid aiid alkaline colors prevents goodl colorinietric comparisons, andl
the ten(lency of the dilialogenated in(lophenols to precipitate in acid
solution introduces a furthier difficulty.

In this connection, the following comparison is of interest:

Indo 2,6-dichioro phenol Series: Comparison of initial and final pK estimates

Corn-
Nou.d Substituent PK, pK, PR2
No.

1 Phenol initial -5. 5--S. 83 6. 94 10. 10e final - - - - 5.0 7.C0 10.13
6 o-Chlorophenol {l{t.Vi -- z--- 8. 80

I Iiniitial-------------------------- - .r. 5-5. 70 6. 9S 10. 403 o-Cresol ij1nal . 3;.i9 10.43
7 1-'ap ho1 Ip ici t nlit i'l------------------ 5. 9 5.95 7.8'6 9. 45

7 l.Na;lphthol-2-sulphicua<te {filitidl- 6. 14 7. 45 9.32

In thjis table, pK=loc * T1Je initial pKo valuies were determined

c0)1oi1iuetricall-v as (lescribed: an(l th!e initial pKr tan(d pK2 values
werITe obtaine(l gIraplhically fr'onm the chlart of the experimental data.
Tike final p1K vallues liste(d aire? th'tose whliclh wxl-en used in the type
equation (1) give thl'e nearlest approximation to the experimental
valuies foui11nd for E'o.

It is seen thiat the initial pJKo v-alues are uncertain aInDd in some cases
liverce consi(leribl)lV fIom tie final values. On t.he otlier land, the
nagreement b)etween initial and final values for pKr and p1K, is in most
cases very go(lo.

Inspection of Figure 1 discloses the piesent E', : pl1 curves to be
of the same general form as those of the oth)er indophenols reported
from this laboratory. It will be noted that the curves for the phenol
and o-chlorophenol (derivatives are identical in the acid region down
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to about pH 7.0, and that the o-chlorophenol curve then diverges to
more positive potentials as the alkalinity is increased.

Additional evidence on the effects of substitution in the indophenol
nucleus is furnished by the present study. The following tabulation
brings out certain interesting comparisons:

Comparison of the constants foutnd in the simple indophenols and the indo 2,6-dichlo-
rophenol series

E0 PK. PK, pK2

Simple indophenols
Substituent:

Phenol -0.649 8.1 9.4 10.6
o-Chlorophenol- .663 7.0 8.4 10.3
o-Cresol - .616 8.4 9.5 10.9
1-Naphthol, 2-sulphonato-4 . 8.68 9. 10 10. 70

Indo 2,6-dichlorophenols
Substituent:

Phenol- .668 5.7 7.00 10.13
o-Chlorophenol- .668 5.8 7.05 8. 75
o-Cresol- .639 5.5 7.10 10. 43
1-Naphthol, 2-sulphonate -. 563 6. 1 7.45 9. 32

In this tabulation we may regard the values of E0 as an approximate
index of the relative position of the various systems to each other.
It will be noted that the (lichloro series is, in general, more positive
than the simple indophenol series to the extent of about 10 to 20
millivolts. This was already pointed out in Paper V for the dibromo
compounds. The introduction of a n-aphthol-sulphonic acid grou) in
the molectule shifts each system 0. 1 volt to the neaative side of the
phenol system. (See also Fig. 1.) In the simple indophenol series,
the ad(litioni of a methyl group produces a system more neg,ative by
0.033 v., and such a substitution in the dlichloro series results in a
system 0.029 v. more negative. Substitution of o-chlor in the simple
indophenol p)ro(luces a definite positive shift, but this is not apparent
in the cdichloro iiidophenol.
Most of the relative shifts in the acid dissociatioii constaints as a

result of suibstitutioIn are differenit in directioii and in magniiitude
in the two series. A certain uniformity nmay be, pictured in each
of the series, but no simple consistent theory seems to account for
all of them. The (lifterences found are of suichi a macrgnitude as
hardllv to hbe accounted for by ain effect of possible inpurities. The
difficultGy of iiiterpretationi incident to possible effects of tautomerism
has already beeni discussed in the last paper.

A Selection of Indophenols as Oxidation-Reduction Indicators

The main reason for stu(lying the indo 2,6-dichlorophenols aInd
preseniting the complete and detailed data lies in the fact that their
characteristics make them useful as indicators of oxidlation-reduction

362720-25t 2
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iintensity in biological systems within plhysiological ranges of hydrion
concentrationi. This was p)redicted from the data presented in earlier
papers from this laboratory. Certain qualitative observations on the
utility of phenol indo 2,6-dibromophenol were reported in Paper
VI, and these have beenl confirmed anid amplified by other workers
to whom samples of the inidicator were furnished (Voegtlin, Johnson,
and Dyer, 1924). The analogous 2,6-dichloro compound is more
readily made in pure form and has the same desirable properties
so that it should prove a useful substitute.
We have, to date, presented more or less complete data on 26

different indophenols. These represent different degrees of desira-
bility as oxidation-reduction indicators. Some are poorly soluble,
some are difficult or nearly impossible to purify, and some are rela-
tively unstable. It seems desirable now to select from this list those
iindopheilols that appear to be most suitable as oxidation-reduction
indicators in physiological systems under certain restricted conditions
that require brief discussion.

(1) Hydrion coneentration.-The important conitrolling effect of
pH on the oxidation-reductioni equilibria of the indopheinols has
been repeatedly stressed. In Paper VI we have shown how the
Et.: pH curves of some of them cross and recross each other as the
pH changes, so that niow one system and now another becomes more
positive-that is, the pH must be specified and fairly rigidly main-
tamned if relative oxidation-reduction intensities when mrcasured are
to have any signicance. For purposes of exposition, We have arbi-
trarily selected pH 7.0 as the hydrion concenitration at which the
various indophenols are to be compared. A similar system can be
worked out for any other pH from our published data.

(2) Color changes of the indophenols.-These compounds show two
kinds of color change. One is the ordinary acid-base indicator
change-a rather pale reddish color in acid and an intense blue in
alkaline ranges. Tlhe other is the oxidation-reduction change from
the color of the oxidant (red or blue) to that of the reductant (prac-
tically colorless). This is the color change in which we are now
interested. Electrometrically, this change can be measured from
0 to 100 per cent transformation, but visually only within a small
range (near the zone of complete decolorization) can the degree of
transformation be differentiated sufficiently well for colorimetric
comparison. In solutions of a concentration around 0.001 molar, we
have found the eye readily able to pick out color distinctions in the
zone between 70 and 95 per cent reduction (decolorization). These
limits may be extended somewhat by the use of colorimeters and of
more dilute indicator solutions.
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This imposes a rather heavy liandicap, since morc compounds will
be require(l to cover a given range of reduction potential than would
be necessary if visual perception of (lecoloration weieC more effective.

(3) Stability of the indophenols.-We have pointed out that these
compounds are in some cases not very stable. In general, they
should not be exposed to extremes of acidity or alkailinity, to elevated
temperatures, or to unrestricted contact with air. Solutions of these
compounds also appear to be rapidly affected by strong sunlight.
The table below gives a useful survey of the selected indophenols.

The electrode potentials listed after each compound were calculated
for pH 7.0 and are not applicable for any other hydr'ioni concentration.
The compounds marke(d with an asterisk (*) are least dlesirable,
because of poor solubility or low stability, but they cover ranges not
coveIred by other compounds.

Some selected indo phenols: Electrode potentials at p'1 7.0 at 50, 70, and 95 per cent
reduction

Eh (at per cent reduction
indicated)

Indophenol
50 per 70 per 95 per

cent (E'0) cent cent

1-Naphtlhol, 2-sulphonate indo 2, 6-dichlorophenol t - +0.1186 j 0. 1075 0. 0767
J-Naplhthol, 2-sulphonate indophenol - +. 1230 1119 . li
'Thymol indophenol and *carvacrol indophenol -I +.1713 .1602 .1294
o-Cresol in(do 2, 6-dichlorophenol ---.1806 .1695 .1387
o-Cresol indophenol --+.1947 . 1836 .1528
*ni-Crevsol indophenol +. 2104 .1993 1683
Phenol indo 2, 6-dichlorophenol t an(d the dibromo coinpound- +. 2169 2058 1750
o-Chlorophenol in(lo 2, 6-dichlorophenol - -+. 2191 . 2080 1772
Phenol indophenol ---.2276 . 2165 .18.57
o-Bronio phenol in(lophenol - --. 2306 . 2195 1IS7
o-Chlorophenol in(lophenol t --------------------------------------------- 2337 222 . 191
*nm-Broniophenol in'lophenol t-- 2475 . 2364 .2056

t The percentage re(luction curves of these compounds are shown in Figure 2.
Of low stability or solubility.

In Figure 2 we have plotted the curves for five of tlle compounds,
the curves being shaded in the zone 70-95 per cent redtuction. The
above table and the chart make clear the limitations to whichli we
lhave alludedl.

In biochemical application, one indoplhenol froim each1 extreme of
the limited potential scale Inay be used in preliminlary work. If
there then appears need forldetermining, the potential more definitely,
the other interme(liate indophlenols mal)eb applietl. It should be
emphasized that we have left out of consideration a varlietv of
factors (such as inci(lental presence of alir, colloids, catalysts, etc.),
that in any particular experiment miglht produce con(litions of a
peculiar nature and results that would lhave to be interpreted with
caution. Ouir present discussion has dealt only witlh simple, g,en0erall
aspects of the use of the indophenols as inidicators of oxi(lation-
reduction.
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25 50 70
f'ercente ctReduction

FIG. 2

Summary

Complete data are presented on the equilibrium potentials found
with mixtures of oxidant and reductant of the following indophenols:
phenol indo 2, 6-dichlorophenol; o-chlorophenol indo 2, 6-dichloro-
phenol; o-cresol indo 2, 6-dichlorophenol; and l-naphthol, 2-sulfonate
indo 2, 6-dichlorophenol.
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These compounds have been compared with substituted simple
indophenols and found to show interesting analogies and differ-
ences.
The complete data on all indophenols reported from this laboratory

have been reviewed, and a selection is presented of the compounds
most likely to prove useful in measurement of oxidation-reduction
potentials between approximately +0.07 and +0.24 volts at pH 7.0.
Acknowledgment.-We are indebted to Chemist E. Elvove and

Assistant Chemist C. G. Remsburg of this Laboratory for most of
the chemical analyses of our compounds.
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TABLE 1.-Analyses (on moist basis) of the seven indophenols (lescribed in this
paper

MIoisture-
Nitro-en

Chloriine

Sodiumn.
NaCl (calculated)
Cl in organic comibination (cal-
culated)

Indophenol by calculation
Indophenol by TiC!, titration--

Comiipound and nunuber

Phenol
inido
2, 6-

dichloro-
phenol

(1)

11.10
3.58

27. 56
12.09
16. 03
17.86
72.95
79.6

Leuico o-Cresol
phenol ifn(lo

inido 2, 6- 2, 6-

dichloi o- (lichloro-
phenol phenol

(2) (3)

0.0
4. 07

1 4. 94
2G. 96
26.8
0.0
0.0

20. 96
( 26. 86;

100. 0
}-

7. 36
3.61

12.44
17. 11

75. 50
71. 2

~~~~~~ _-
Lctico 1I-Naph-
o--esol Leuco o-Chloro- thol, 2-
indo imi-cresol phelnol sulphon-
2, 6- indo2,6-indo 2, 6- ate indo

dichloro- dichloro- dichloro- 2, 6-

phenol phenol pheinol dichloro-
*1120 phenol
(4) (5) (6) 2(7)

'6.20 0.0 17.03 1l.28
4.88{ 4. 77 3.40 2.70

23. 83 241 } 27.97-
0.0 0.0 6.89 10.71
0.0 0.0 3.14 5.20

23. 83 { 24 39 26. 20
100.0 100. 0 79. 32 83.52

80. 1 85.46

I Theory for 11120=5.96 %.
2 Sulplpur, 6.17%.

In the following conmparisons of analysis and theoretical composition, the puir-e sodiumn salts of the in-
dophenols are considered to be the residue after subtracting the moisture and the salt. The analyses
justify these assumptions.

1 2 3 4 5 6 7

NJTheory -4.83 5.18
IFound -4.91 4.96

clJTheory ---24.48 26. 29
iFound----24. 48 26. 91

,jTheory.SF-ound

4.60
4.78

4.63
4.88

23. 52
3. 83

(1)
(1)

4.93
4.83

2.5. 00
24.48

4.32
4.26

32. 83
32. 83

3.15
3.23

7.21
7. 39

_--

I Theory for 1 mol. U120, 5. 96%; found, 6. 20%'o.

TABLE 2.-Phenol indo 2, 6-dichlorophenol: Relation of E'o to pH
[Eo=0.6684; Ko=2X10-'; Kr=IXl7; K2=7.4Xl0-"I

Solution No. 11pH Ela o | Deviationcalculated observed

13 -f6.311 0. 2701 0. 2708 +0.0007
15 -f6.822 . 2302 .2315 +.0013
16 - 7.411 .1878 .1880 +.0002
20- 8. 068 .1454 .1446 . 0008
22- 8.635 .1108 .1108 .0000
3 ----------------------------------------------------- 9.251 .0748 .0741 .0007

231 ,-9.601 .0555 .0557 +.0002
24-10. 158 . 0281 +.279 -.0002

25- 11.102 .0076 .0069 +0007
26 -11.398 -.0172 -.0181 -.0009

s-
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TABLE 3.-Phenol indo, 2, 6-dichlorophenol titrated unith leuco indigo disulphonate
at pH 8.628

Reduction 0.03006 log E cor- Deviation
Indigo (c. c.) (per cent) S Eh rected (#)* from 0.1112

1- 4. 83 -0.0389 +0.1500 +0.1111 +Q 1112 0. 0000
2- 9.66 -. 0292 .1402 .1110 .1112 .0000
3- 14.49 -.0232 .1340 .1108 .1111 -.0001
4- 19.32 -.0187 .1295 .1108 .1111 -. 0001
5.02 -24. 25 -.0149 .1255 .1106 .1110 -.0002
6- 28.98 -.0117 .1223 .1106 .1111 -.0001
7- 33.82 -.0088 .1194 . 110 .1112 .0000
8- 38.65 -.0060 .1166 .1106 .1112 .0000
9- 43.48 -.0034 .1139 .1105 .1112 . 0000

10 -48. 31 -.0009 .1113 .1104 .1112 .0000
11 -53.14 +.0016 .1088 .1102 .1111 -.0001
12 -57.97 .0042 .1060 .1102 .1112 .0000

13- 62.80 .0068 .1033 .1101 .1111 -.0001
14 -67.64 .0096 .1004 .1100 .1111 -.0001
15 -72.47 .0126 .0974 .1100 .1112 .0000

16 -777. 0 .0160 .0940 .1100 .1112 .0000
17- 82.13 .0199 .0899 .1098 .1112 .0000

18 -86.96 .0248 0849 .1097 .1111 -.0001
19 -91.79 .0315 .0780 .1095 .1110 -.0002
20 -96.62 . 0439 .0660 .1099 .1115 +0003

20.7 -100.G00 . =

* Tho (0) correction is a correction derived by a graphic method described in Paper VI.

TABLE4.-Leuco phenol indo 2, 6-dichlorophenol titrated with K.,FeCyc at pH 8.626

KsFeCy6 (c. c.)

2

3-
4-

6-
7-
8

12.

13

14

15-

16

17

18

Oxidation
(per cent)

5.26
10. 53
15. 79
21. 05
26. 32
31. 58
36.84
42.10
47.37
52.63
57.90
63. 16

68.443
73.f69
78. 95
84.21
89. 47
94. 74
100.00

0.03006 log
[Srj
[SO]

+0. 0377
.0279
.0218
.0173
.0134
. 0101
. 0070
. 0041

+. 0014
-. 0014
-. 0041
-. 0070
-. 0101
-. 0134
-. 0173
-. 0218
-. 0279

0377

Eli

+0. 0724
. 0827
.0894
. 0945
.0985
.1023
.1055
.1087
.1115
.1145
.1174
.1204
.1237
.1272
.1311
.1359
.1423
.1523

Rh cor-
rected (a)

+0.0723 +0.1100
. 0824 .1103
.0890 .1108
.0938 .1111
.0977 .1111
.1013 .1114
.1043 .1113
.1074 .1115
.1101 .1115
.1129 .1115
.1157 .1116
.1185 .1115
.1217 .1116
.1251 .1117
.1289 .1116
.1335 .1117
.1397 .1118
.1496 .1119

Deviation
from 0.1112

-0. 0012
-.0009
-.0004

-.0001

-. 0001
+. 0002
+. 0001
+. 0003
+. 0003
+. 0003
+. 0004

+. 0003
+. 0004
+.0005
+. 0004
+. 0005
+. 0006
+. 0007

*The (a) correction (determined experimentally) adjusts for the acidity changes caused by the formation
of HK3FeCyo with increasing amounts of K3FeCy6. Application of the (6) correction, in addition,
results in practically uniform E'o values of 0.1112.

TABLE 5.-o-Cresol indo 2, 6-dichlorophenol: Relation of E'o to pH
[Eo=0.6394; K0=3.2X10-; K,=8X1o-8; K2=3.7X10-111

Solution No. pll E'o calcu- E'lo ob- Deviationlated served

12 -5.752 0. 2807 0.2782 (-0.0025)
13 6.311 .2356 . 2354 .0002
15 -6.822 .1943 .1943 .0000
16 7.411 .1507 . 1507 .0000
20 -8.068 .1075 .1075 .0000
22 -8.635 .0727 . 0745 +. 0018
23 - 9. 251 . 03fiO .0364 +. 0004

23- -9.601 +. 0159 . 0158 -. 0001
24 -10.158 -.0139 -.0140 -.0001
25- 11.102 -.0535 -.050-i +.0030
26 --------------------------------- 11.398 -.0636 -. 0632 +.0004
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TABLE 6.-o-Cresol indo 2, 6-dichlorophenol titrated with leuco indigo disulphonate
at pH 8.628

Indigo (c. c.)

2.90
4-.

S._

8 __
9-_

1"
13.
14.

16

TABLE 7.-o-Chlorophenol indo 2, 6-dichlorophenol: Relation of E'. to pH

[Eo=0.668; Ko=1.6X1l-6; K.=9X10-8; K2=1.8X10-4]

Solution No. pH Ecl;t Ero Deviationcalculated observed

12 ----------- 5. 681 (0.3202) (.3181) (-0. 0021)
13 - 6.311 .2724 .2727 +.0003
15 --- 6.822 . 2326 .2325 -.0001
16--7.411 .1903 .1901 -.0002
20-8.068 .1494 .1496 +.0002
22-8.635 .1196 .1219 +.0023
23-9.251 .0936 .0941 +.0005
23- -9.601 .0813 .0811 -.0002
24 - 10.158 . 0633 .0609 -.0024
25 - 11. 102 (.0345) (.0369) (+. 024)
26- 11. 398 (.0256) (.0247) (-.00)

TABLE 8.-o-Chlorophenol indo 2, 6-dichlorophenol titrated with leuco indigo
disulphonate at pH 8.628

Reduction 0.03006 Deviation
Indigo (c. c.) (pered nt) log0 rd Eh E'. from

[S.i 0.1223

2- 7.04 -0.0337 +0.1560 +0.1223 0.0000
3- 10.56 -.0279 .1505 .1228 +.0003
4- 14.08 -.0236 .1462 .1226 +.0003
5- 17.60 -.0202 .1426 .1224 +.0001
6- 21.13 -.0172 .1395 .1223 .0000
7- 24. 65 -.0146 .1369 .1223 .0000
8- 28.17 -.012O2 .1345 .1223 .0000
9- 31.69 -.0100 .1323 .1223 .0000

10 - 35.21 -.0080 .1303 .1223 .0000
11-38.73 -.0060 .12S3 .1223 .0000
12 - 42.25 -.0041 .1263 .1222 -.0001
13-45.78 -.0022 .1245 .1223 .0000
14 - 49.30 -.0004 .1227 .1223 .0000
15 - 52.82 +.C015 .1209 .1224 +.0001

1 -56.34 .0033 .1192 .1225 +.0002
17 -59. 86 . 00,52 .1170 .1222 -.0001

18 -63.038 .0072 .1151 .1223 .0000
19 - 66.90 .0092 .1131 .1223 .0000
20-70.42 .0113 .1109 .1222 -.0001
21 -73.94 .0136 .1087 .1223 .0000
22-77.46 .0161 .1062 .1223 .0000
23 -80.98 .0189 .1033 .1222 -.0001
24- 84.50 .0221 .1002 .1223 .0000
25- 8& 03 .0261 .0962 .1223 .0000
26 -91.55 .0311 .0914 .1225 +.0002
27-95.07 .0386 .'0840 .1226 +.0003
28.4- 100.00 .

Reduction
(per cent)

12.50
18.12
25.00
31.25
37. 50
43. 75
50.00
56. 25
62. 50
68. 75
75.00
81.25
87.50
93.75
100.00

0.03006 log
iSd
[Soj

-0. 0254
.0197
.0143

-. 0103
.0067
.0033

.0000

. 0033
.0067
.0103
.0143
.0192
.0254
.0354

Eh

+0.1002
.0948
.0894
.0851
.0816
.0782
.0748
.0714
680

.0645
.0605
.0557
.0495
.0399

Deviationfrom
0.0749

-0.0001
+.0002+.0002-.0001
.0000
.0000

-. 001
-. 0002
-.0002
-.0001
-.0001
.0000
. 0000(+.0004)

+0. 0748
.0751
.0751
.0748
.0749

.07-19

.0748
.07417
.9747
.0748
.0748
0749
.0749

(.0753)
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TABLJE 9.-I-Naphthol-2-sulphonate indo 2, 6-dichlorophenol: Relation of El.
to pIH

[Eo=0.5630; Ko=7.245X 10-; K,3.549X 10-8; K2=-. 87X 10-101

Soluition No. pH calculted observed Devition

9- 5. 044 0. 25>S (0. 2'127) (+0. 0039)
12 -5.752 .210 .2 i33 +0003

13------------------------------- 6.255 .1769 .1764 -.0005
13--__--_---- ____-- ___-- ___-- ______--_______--__ 6. 822 .1327 .1314.0013
36-_ 7.404 .0876 .0060
20 -_--_--______----___--_____________----__--------- S.058 . 04214 .0416 -.0009
22 ------------------------------------------------------_ 8. 6;33 +. 0077 +. Co; +. 0009
23 -_--___--_______--__--________--__------_--_--______ 9. 246 -.02*12 .0225+0007
242 . 144 . 0597 . 0595+ . 0 02
263 -1. 398 -.099J-1 ( *910 3) ( .0672)

TABLE 1O.-1-Naphthol-2-sulphonate indo 2, 6 dichlorophenol titrated isith
leutco indigo disulphonate at p1I 8.628

IReduction 0.03006 log, DeviationIndigo (c. c.) (per cent.) l s__ Eh Eo | from 0.0089

1- 5. 24 -0. 0378 +0. 0483 (+0. 0105) +0. 0016
2--- 10. 47 -.0280 . 0373 .0093 +0.0004

3- 15.71 -.0219 .0309 . 001) +.0 1
4- 20.94 -.0174 .0264 .0(00 +00 1
5- 26.18 -.0135 .0224 .0089 .0000
6-* 31.41 -.0102 .0191 .00S9 .0000
7- 36.65 -.0071 .0159 .0088 -.0001
8- 41.89 -.0043 .0128 .0085 -.0004
9- 47.12 -.0015 .0103 .0088 -.0001
10 ------------------------------------- 52.36 +.0012 .0076 .0088 -.0)0I

11 -57.60 .0040 .0051 .0091 +0002
12 -62. 83 .0068 +.0024 .0092 +0003
14 -73. 30 .0132 -.0040 .0092 +.003

16 -83.77 .0214 -.0125 .09)099 .0000
18 ----------- 94. 24 .0365 -.0279 .0986 -.0003

19.1 -100.00-

NEW YORK LAW REGARDING THE MAKING AND REPORTING
OF SMALLPOX VACCINATIONS

A 1924 New York law (chapter 25) amends section 311 of chapter 45
of the coinsolidated laws. The section of the public health law
amended relates to the making, and reporting of smallpox vaccina-
tions and, as amended, reads as follows:

SEC. 311. Vaccination how mnade; reports.-I. No persoin shall perform vacci-
nation for tile prevention of smialpox who is not a regularly liceilsed physician
unider the laws of the State. Vaccination shall be performned in such manlier
only as shall be prescribed by the State commissioner of health.

2. No phyvsician shall uise s accirne virus for the prevention of smallpox unless
such vaccine virus is produced under license issuied by the Secretary of the
Treasury of the Uinited States and is accompanied by a certificate of approval
by the State commnissioner of lhealth, and slch vaccine virus shall then be usedl
only within the period of time specified in slti'b approval.

3. Every physician performing a vaccination slhall withliin 10 days make a
report to the local liealth officer lipO21 a form futrniished by the State commis-
sioner of health setting forth the full name anid age of the person vaccinated and,
if such person is a minor, the name and address of hiis parents, the dlate of vacci-
nation, the date of previous successful vacciniation if possible, the name of the
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maker of the vaccinie viruls, the lot or batch number of such vaccine virus and
whether uponi re-examiniationi after a proper interval such vaccination was found
to be suiecessful or nonsuccessful.

4. Every local health officer shall retain in the files and records of his office
every report of a vaccination reported to him under the provisions of the pre-
ceding paragraphl and shall report once in each monith to the State department
of healthl the number of vacciniations reported to him during the preceding month,
together with the numnber of those which were successfuil and the number
unsuccessful. Suich report shall be made in such mannier as shall be prescribed
by the State commissioner of health.

DEATHS DURING WEEK ENDED MARCH 21,1925

Summary of information received by telegraph from industrial insurance companies
for week ended March 21, 1925, and corresponding week of 1924. (From the
Weekly Health Index, March 24, 1925, issued by the Bureau of the Census,
Department of Commerce.)

Week ended Corresponding
Mar. 21,1925 week, 1924

Policies in force -59, 070,177 55, 349, 359
Number of death claims-- 12, 743 11,567
Death claims per 1,000 policies in force, annual ratc 11. 2 10. 9

Deaths from all causes in certain large cities of the United States during the week
ended March 21, 1925, infant mortality, annral death rate, and comparison with
corresponding week of 19.294. (From the WVeekly Health Index, March 24, 1925,
issued by the Bureau of the Census, Department of Com7nerce)

We-ek ended Mar. Annual Deaths under 1
21, 1925 death year Infant

__________________rate per n__________ ortality
City ~~~~~~~~~~~~~~1,000 -1 rateCity ~~~~~~~corre- Week Corre- week

Total Death sponding ende(d spondinig ende(l
deathis rate 1 weelk, MIar. 21, Week, Mar. 21,

1924 1925 1924 12

Total (64 cities) -7,866 14. 9 3 14. 5 961 3 946 .

Akron --- 51 9 2 99
------------------------ trj 24.0 1 . l 12Albany 4 ---24.0 5 1.5.0 1 1 22

Atlanta --- 66 14. 8 24. 3 66 9
Baltimnore 4 .-------- 308 20. 2 15. 4 33 26 96
Birmingham ---82 20. 8 20.5 7 13
Boston -- -265 17. 6 13. 2 36 29 95
Bri(dgeport --- 36 1 2 16
I3luffalo------------------------- 167 15.7 13.6 28 21 114
Camibridge ----- - 10. 2 14. 0 1 61 17
Caamden -- ------------------ 40 16. 2 12.4 4 2 66
Chicagyo 4 - - 819! 14.3 12. 8 107 81 95
Cincinnati - - 162 20.6 10I.4 21 12 124
Cleveland - - 218 12.1 11. 7 37 26 92
Columbuis - ------ ------------- 92 17. 5 15. 9 9 12 85
Dallas --- 32 .6 15.3 4 8
Dayton ---53 16. 0 10.5 5 3 80
Denver --- 79 8 9
Des Aloines -- -34 11. 9 12. 2 3 8 51
Detroit ----- 331 ----- 58 47 98
Dluth -- -25 11.8 9.1 1 0 21
Emie-- 28 ----- 3 5 59
Fall Sviv.er 4 - ------------ 37 15. 9 19.8 11 11 158
Flint------ ------------------ 17 ----- 4 4 66
Fort WN orth ------ 25 8. 6 8. 8 2 1 --
(;rand Rapits ---35 12. 1 10.9 5 6 78

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

estimated births for 1(924. Cities left blank are not in the registration area for births.
3 Data for 63 cities.
4 Deaths for week ended Friday, Mar. 20, 1925.
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Deaths fromI all causes in certain large cities of the United States during the week
ended Mlarch 21, 1925, infant mortality, annual death rate, and comparison uith
corresponding wveek of 1924. (From the BWeekly health Index, March 24, 1925,
issued by the Bureau of the Census, Departtnent of Commerce)-Continued

City

Ilouston-
Indianapolis
Jacksonville, Fla
Jersey City-
Kansas City, Kans
Kansas City, MoM-
Los Angeles
Louisville - -
Lowell-
Lynn-
Memphis
Milwaukee-
Minneapolis
Nashville 4
New Bedford ---
New Haven
New Orleans-
New York

Bronx Borough-
Brooklyn Borough
Manhattan Borough-
Queens Borough
Richmond Borough

Newark, N. J
Norfolk
Oakland-
Oklahoma City
Omaha
Paterson
Philadelphia
Pittsburgh
Portland, Oreg
Providence-
Richmond
Rochester
St. Louis
St. Paul
Salt Lake City 4
San Antonio
San Francisco
Schenectady-
Seattle
Somerville-
Spokane
Springfield, Mass
Syracuse - ---
Tacoma
Toledo ----------------
Trenton -

Washington, D. C
Waterbury ------------
Wilmington, Del -

Worcester ---------------
Yonkers -----------------------
Youngstown-

Week ended Mar.
21, 1925_-

Total
deaths

46
114
41
84
38
149
258
104
40
25
84
133
127
30
23
17
146

1, 581
179
527
693
143
39
132
34
55
30
69
31
535
268
70
61
39
80
246
71
34
57
154
21
67
21
26
49
60
22
73
34
150
28.
33
53
32
39

' Deaths for week ended Friday, Mar. 20, 1925.

Death
rate

16.6
20.4
13.9
16.0
21.1

20.9
17.9
12.5
25.1
13. 8

15.6
12.6
8.9
16.6
18.4
13. 5
10.3
12.3
16. 0
13. 0
15.2
15.2
10 5
11.3
14.6
17.0
11.4
14.1
22.1
12.9
13. 0
10.9
12. 6
15.6
15.0
13. 5
15. 0
14.4
1Q.7

10. 7

16.7
16.3
11. 0
13.2
13.4
15.7

14. 1
13.9
14.9
12.7

Deaths under 1
year

Annual
death

rate rer
1,600
corre-

sj,onding
week,
1921

19.9
20.4
16. 0
16.3
17.8

- --- - ------

18.2
17.1
11.6
16.3
9.9
12.6
24. 5
13. 0
14..5
19. 2
13.7
11.7
12.9
15.7
10.6
16.4
12.9
7.6
10.8
12. 0
13. 8
14.1
15.1
23. 4
12.4
17. 5
15. 0

16.4
13.7
18.7
19.6
14. 5
11.4

11. 4

9.8
8.0
13.2
12.6
16.1
17.1

12. 2
13.1
9.5
15.8

Week
ended I s
Mar. 21,

1925

11)10

12
8
23
23
13
9
9

S
30
18
1
6
5

15
204

108I
20

16
6
3

5
7

66
32
5
10
2
9)
13
6
3
9
9
5
4
2
2
5
3
0
9
5

11
5
3
7
7
7

Inrant
mortaility

rate
week
(ilde(l
Mar. 21,

1925

(9

156

84

14
114
156

- - - - i----536137

96

65

.52
62
108

00

36

73
107
35

48

112
52
Si)

2-1
71

51
47

52
141
41
54
-44
74
3.S

0

81
81
62

111

6;8
81

154
S9

Corre-londing
week,
1924

3
18
3
17
4
17
25
11
8
3
6
14
13
6
8
6
6

222
19
76
105
17
5
14
2
7
1
9

74
42
8
10
5

15
11
3
15
8
3
7
2
0
5

9
101
21
11
2
6
4
9

- l ;~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



PREVALENCE OF DISEASE

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

UNITED STATES

CURRENT WEEKLY STATE REPORTS

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

Reports for Week Ended March 28, 1925

ALABAMA
Cases

Cerebrospinal meningitis--3
Chicken pox - -59
Diphtheria - - 21
Dysentery- 2
Influenza - -552
MNIalaria - - 2
Measles - -59
MNumps --39
Ophthalmia neonatorum- 2
Pellagra - -15
Pneumonia -207
Poliomyelitis- 2
Scarlet fever- 28
Smallpox -180
Tetainus ------------------------ 5
Tuberculosis -101
Typhoid fever -25
Whooping cough -10

ARIZONA

Chicken pox ----------------- 20
Diphtheria- 2
M---ea- --s-lc-s- 28

'necunionia 1
8 cirlet fever -10
-Tullrculosis .-
Typioil fever -1------------- I
Wlicoping couigh -1

ARKANSAS

Chicken pox -23
D plht.heria .- 7
I ookworm disease- 2
in fluenza --------342
MNT-alaria -32
AMeasles-

ARKANSAS-continued
Cases

Mumps ------------------------- 24
Pellagra -13
Scarlet fever ------------------ 4
Smallpox -2
Trachoma -
Tuberculosis -18
Typhoid fever- 2
Whooping cough -15

CALIFORNIA

Cerebrospinal meninigitis:
Fr-esno -1
Los Angeles -1
Los Angeles Cournty- 1

Diphtheria -128
Influienza -149
Measles -103
Poliomyelitis:

Alanmeda --
Berkeley -------- 2
Oakland- 1

Iethargic encephalitis:
Bakersfield -1
San Francisco -1

Rocky Alountaiin spot ted fever-Lassen
County- 1

Scarlet fever -172
Smallpox:

Grasss Valley -25
Los Angeles -34
Los Angeles County -17
Oakland----------------------------------- 13
San Diego -28
San Francisco- 9
Scattering -44

Typlhoid fever- 9

6)
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COLORADO

(Exclusive of Denver) Cases
Chicken pox- 8
Diphtheria- 5
Influenza -21

Mumps- 2
Pneumonia -10
Scarlet fever ------ 16
Tuberculosis -24

CONNECTICUT

Chicken pox -80
Conjunctivitis (infectious) -1

Diphtheria -38
German measles- 42
Influenza- 16
Lethargic encephalitis- 3
Measles -173
Muimps-98
Paratyphoid fever -1

Pneumonia (all forms) -100
Scarlet fever -135
Septic sore throat- 6
Trachoma -1
Tuberculosis (all forms) -23
Typhoid fever- 1
Whooping cough -81

DELAWARE

Diphtheria.
Influenza-
Malaria-
Measles-
Mumps-
Pneumonia ---------------------------

Scarlet fe-ver
Tuberculosis

FLORIDA

Chickeni pox
Diphtheria--
Influenza--
Lethargic encephalitis
Malaria-
Measles.
Mumps.
Pneumonia.
Scarlet fever
Smallpox--
Tuberculosis
Typhoid feecr
Whooping cough

4

9
4

3
4

7

3

2

11
18
4

1
18

7

62
1
3

13

16
6

11

GEORCIA

Chicken pox -56
Conjunctivitis (infectious) 2
Diphtheria -12
Dysentery -- 2
Hookworm disease-- 3
Influenza 784
Malaria -28
Measles -15
Mumps -116
Pellagra 6
Pneumonia -89
Scarlet fever 2

Septic sore throat- 9

April 3, 1925

GEORGIA-continued Cases
Smallpox-- 8
Tuberculosis - 18
Typhoid fever -11
Whooping cough -37

ILLINOIS

Cerebrospinal meningitis:
Cool. County- 1
La Salle County - - 1
Peoria County- 1

Diphtheria:
Cook County -71
Scatterin- 36

Influenza -155
Lethargic encephalitis:

Henderson County -1
Macoupin County- 1
Williamson County -1

Measles -1, 225
Pneumonia -398
Scarlet fever:

Cook County -350
Kane County -13
Kankakee County -13
Knox County -10
St. Clair County -10
Sangamon County -22
Scattering -113

Smallpox:
Ogle County- 8
Shelby County -13
Scattering -41

Tuberculosis -398
Typhoid fever -26
Whooping cough -264

INDIANA
Chickeni pox- -_--______--______________________
Diphtheria -22
Influenza -164
Measles -.. 122
Mumps - 8
Ophthalmia neonatorum- 4
Pneumonia -23
Scarlet fever:

Allen County -- 8
Cass County- 8
Clark County- 9
Clay County- - 10
Elkhart County- - 17
Fulton County -20
Huntington County -20
La Porte County- - 11
Marshall County -13
Parke County -11
Starke County -11
St. Joseph County - - 27
Vanderburgh County -17
Vigo County -10
Scattering -76

Smallpox:
Carroll County -15
Marion County- 25
Scattering -61

Tuberculosis -39
Typhoid fever- 5
Whooring cough -32
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Cases
Diphtheria --------- 7
Scarlet fever ------37
Smallpox -12

KANSAS

Cerebrospinal meningitis- 3
Chicken pox - ---------- 96
Diphtheria -24
German measles- 2
Influonza - 106
Measles- 8
Mumps -523
Pellagra -.1
Pneumonia -59
Scarlet fever -101
Septic sore throat- 1
Smallpox -12
Trachoma- 2
Tuberculosis -78
Whooping cough -24

LOUISIANA

Anthrax -1
Diphtheria- 16
Hookworm disease -12
Influenza -113
Leprosy -1
Lethargic encephalitis -1
Malaria - 11
Pellagra- 6
Pncutrnonia -25
Scarlet fever -12
Smallpox -49
Tuberculosis -34
Typhoid fever -14

MAINE
Chicken pox -31
Diphtheria ----------------- 4
Dysentery- 2
German measles- 2
Influenza -260
Measles- 8
Mumps -73
Pneumonia -18
Scarlet fev-er -50
Septic sore throat- 6
Tuberculosis- 1
Typhoid fever- 2
Vincent's angina ----------- 3
Whooping cough- 3

MARYLAND 1

Cerebrospinal meningitis- 1
Chicken pox -83
Diphtheria -31
Dysentery- 2
German measles- 2
InIluenza -57
Lethargic encephalitis- 1
Mfeasles -32
Mumps -74
Pneumonia (all forms) -144
Scarlet fever -0
Septic sore throat- 4

1 Week ended Friday.

MIARYLAND-eontinUed
Cases

Smallpox -1
Tuberculosis -59
Typhoid fever -10
Whooping cough -109

MASSACHUSETTS

Cerebrospinal meningitis - 5
Chicken pox -143
Conjunctivitis (suppurative) -15
Diphtheria -76
German measles -255
Influenza -72
Measles -675
Mumps -52
Ophthalmia neonatorum -33
Pneumonia (lobar) -177
Poliomyelitis- 3
Scarlet fever -355
Septic sore throat- 1
Tetanus- 2
Trachoma -3
Trichinosis- 1
Tuberculosis (all forms) -175
Typhoid fever -16
Whooping cough -168

MICHIGAN

Diphtheria -101
Measles- 199
Pneumonia -193
Scarlet fever -413
Smallpox- 20
Tuberculosis- 55
Typhoid fever- 7
Whooping cough -106

MIfNNESOTA

Cerebrospinal meningitis- 1
Chicken pox -142
Diphtheria -74
Influenza- 2
Lethargic eincephalitis- 2
Measles -36
Pneumonia- 8
Poliomyelitis- 3
Scarlet fever -202
Smallpox -19
Tuberculosis -94
Typhoid fever -3
Whooping cough -14

MISSISSIPPI

Diphtheria -15
Influenza --135
Scarlet fever- 2
Smallpox -31
Typhoid fever -9

MISSOURI

Cerebrospinal meningitis- 1
Chicken pox -64
Diphtheria -70
Influenza -41
Measles -15
Mumps -40

IOWA
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Cases
Pxeumonia - 53
Poliomyelitis-1
Rabies- 1
Scarlet fever - 1.-4
Smallpox -11
Trachoma- 3
Tuberculosis -63
Typhoid fever- 5
Whooping cough -25

MONTANA

Chicken pox-
Diphtheria --

German measles -

Influenza -
Measles --

Mumps.
Scarlet fever-
Smallpox
Tuberculosis-
Whooping cough-

NEBRASKA

Chicken pox - --------------------------

Diphtheria-
Influenza
Measles
Mumps
Scarlet fever
Smallpox
Whooping cough.

NEN'IX -JrRSE'F

6
9
78
1
26
37
32
9
10
4

12
2
49
8
7

24
4
3

Anthrax- - 1
Cerebrospinal meningitis - I
Chicken pox - -145
Diphtheria - -89
Influenza - -39
Measles 295
Pneumonia - -167
Poliomyclitis - - 2
Scarlet fever - -344
Smallpox- - 8
Trachonia - - 1
Trichinosis - -

Typhoid fever -

Whooping cough --------------------- 295

NL'W MEXICO

Chicken pox -30
Diphtheria- 4
Influenza -25
Measles -35
Munmps -36
Pneunionia- 7
Scarlet fever ---- 19
Tuberculosis -33
Typhoid fever- 1
Whooping cough -10

NEW YORK

(Exclusive of New York City)

Cerebrospinal meningitis --
Diphtheria - -106
Influenza - -243
Lethargic encephalitis .--3

1 Deaths.

NEW YORK -contintied

April 3, 1925

Cases
Measles - Ir31
Pneunmonia --466
Scarlet fever - -409
Smallpox- - 3
Typhoid fever - -13
Whooping cough --279

NORTH CAROLINA

Cerebrospinal meningitis _______--__. 2
ChickeI pox ----------------- 174
Diphtheria - - ------- 22
German measles - - 3
Measles ---- 24
Scarlet fever - -22
Smallpox - - 61
Typhoid fever - - 7
Whooping cough --116

OKLAHOMA

(Excltusive of Oklahomla City and Tulsa)

Cerebrospinial mcningitis:
McClain County-- 1
McCurtain County 1

Chicken pox - - - 16
Diphtheria - ---- 17
Influenza - -245
Measles- - - 23
Mumps --16
Pneumonia - -75
Scarlet fever - -25
Smallpox:

Custer County -- 8
Johnston County -- 9
Scattering - -12

Typhoid fever - - 8
Whooping cough --17

OREGON

Chicken pox - - - 27
Diphtheria:

Portland - -12
Scattering - -12

Influenza - -153
Lethargic encephalitis --2

ccl.sjes - - 4
Mlumps ----------------- 41

Pneumonia - -22
Scarlet fever - -15
Smallpox:

I'ortlnd - - 12
Scattering - - 15

Tuberculosis - -15
Typhoid fever -

Whooping cough --14

SO('UThi DAKOTA
Chiclk-en pox.__________________________________
Diphtheria-
Measles-
Mumps.
Pneumonia
Seariet fever-
Smallpox-
Trachoma-
Typhoid fever-
Whooping cough .

11
2
1
2
5

32
5

2

ulQstanwt_%antinlltl
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TEXAS
Cases

Chicken pox -68
D)iphtleria -21
Influenza -21
Measles -86
MumIps -109
Pnieunmonia- 8
Scarlet fever -20 O
Smallpox -26
Traehoina- 4
l'tiberculosis ----------- 19
Typhoid fever- 1
Whooping cough -10

VERMONT

ChIieken pox -32
Diphtheria -1
Measles -14
Mumps -86
Pneunotiia -4
Scarlet fever -18
Typhoid fever -1
Whooping cough -38

WASHINGTON

Chicken pox-
Diphtheria
Germnan measles
Measles ---------------------
MumIIps
Pneunlonia ---------------

Scarlet fever
Snmallpox
Tuberculosis
Typhoid fever
Whooping cough

WEST VIRGINIA

Cerebrospinal meningitis-Wheeling
Diphtheria
Scarlet f ever

92
9
3
9

89
5

23
51
62
2

66

7
14

WEST VIRGINIA--OIlntinUOd
Cases

Smallpox- 8
Typhoid fever- 4

WISCON SIN
Milwaukee:

Chicken pox -41
Diphtheria -16
German measles -8
Influenza ---------- 3
Measles -314
Mumps -29
Ophthalmia neoinatorum -I
Pneumonia- 16
Scarlet fever -- 24
Smallpox- 9
Traclioma -1
Tuberculosis- 17
Wi hooping cough -21

Scattering:
Chicken pox 109
Diphtheria -47
German measles - 76
Influenza -67
Measles 202
Mumps -338
Pneumonia -36
Scarlet fever -122
Smallpox- 36
Trachoma -1
Tuberculosis -17
Typhoid fever -1
Whooping cough -64

WYOM ING

Chicken pox
Mleasles
Mumps
Scarlet fever
Typhoid fever
Whooping cough

11
7

14
7
6

10

SUMMARY OF MONTHLY REPORTS FROM STATES

The following summary of monthly State reports is publishe(d weekly and covers only those States from
which reports arc received duriiig the current week:

State

Febr?iary, lt4?5
I)lhaware-
Illinois .
I-s---------s
\lain e
,-' ihsissippi-
MI onta,a_-
North Carolina-
NorthPt kota _----

Penlioylx ani -
S()lIthi Carolna---
Soutlh 1)alota ---

Virgini:'_
WN'yomzing-

Cere-
bro-

spinalmenin-
gitis

9

1
1
1
2

7
1

-

Diph-
theria

Iniflu-
enza

10 14
457 1119
191 86
23 35
57 19,368
32 5
140 --64
930
235 245
25 .-
152 7,986
12 2

Ma- Mea-
laria dles

2
18 2,661
0 32
Of 19

2,681 417
107
913
4

1 3,195
1 41---! 4
l 6

62 507
8

Pella-
gl'.

0
0

299

1
7---

Poli- Scarletmy- fever
elitis

9

0

4
2
2
2
2

1

4--- ~~-i--

30
2,099
468
75
30
122
124
236

2, 878
7

188
195
30

Small-
pox

23830
O

244
62

329
15
25
79
40
22
5

Ty-
phoid
fever

6
71
11
12

126
7
4
6

69
7
7

27
8



PLAGUE-ERADICATIVE MEASURES IN THE UNITED STATES

The following itemIsI were taken froImi the rel)orts of plague-era(li-
cative mneasures from the cities nalne(I for the week tide(ld( Mlarcl
14, 1923:

Los A ngeles, Calif.
Week en(led Marchl 14, 1925:

Number of rats examined------------------------------------- 3, 903
Ntumber of rats fouind to be plague inifected --24
Number of squirrels examnined ---- 807
Number of squirrels fotund to be plague infected. 0

Totals to Mareh 14, 1925:
Nutmber of rats examined - - 63, 718
Nunmber of rats fouind to be plaguie infected -- 150
Ntumber of squirrels examined -- 4, 677
Number of squiirrels found to be plague infected -- 3

Oakland, Calif.

(Ineltuding otlher East Bay coniiii1iiities)

Week en(ledl MIarch 14, 1925:
Nunmber of rats exaniined 2, 968
Number of rats fouind to be plaguie inifected. 0

Totals to Mlarch 14, 1925:
Numiber of rats examied - -23, 789
Number of rats foutndl to be plaguie infected -21

Neeu' Orleans, La.
Week enided MNarch 14, 1925:

Number of vessels inispected - - 355
Nunmber of inspections inade - - 988
Number of vessels fumtnigated with cyaniide gas --37
NuImber of rodenits examninied for plagie- 4, 695
Number of rodents fotunid to be plagu-e inifected -- 0

Totals to Marclh 14, 1925:
NuImber of rodents examinied for plague - - 5, 718
Number of rodents fouind to be plaguie inifecte(d 12

GENERAL CURRENT SUMMARY AND WEEKLY REPORTS FROM
CITIES

Diphthleria.-For the week ended Marchl 14, 1923, 35 States re-
porte(d 1,488 cases of diphtlheria. For the week ended March 15,
1924, the same States reported 1.863 cases of this disease. One, lhun-
dred cities, situate(l in all paIts of the countIry andihaving an aggre-
gate )opulation of more than 28,700,000, reported 900 cases of
dip)htheria for the week en(le(l March 14, 1925. Last year for the
correspondhino week they reportte(t 1,035 cases. The estimated
expectaancv for these cities was 1,008 cases.

2lfeasles. Twentv-eigrlit States reo)Orted( 4.05.1 cases of mneasl('s
for tthe week en(ie(d Mar-ch 14, 1925, an(d 19,8833 cases of this disealse

3ti2720-25t--3

671 Aprlil ':, 1925"
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for the week ended March 15, 1924. One hundred cities reporte(d
2,478 cases of measles for the week this year, an(d 6,749 cases last
yeal.

Scarletfever.-Searlet fever was reported for the week as follows:
Thirty-fi-ve States, this year, 4,391 cases; last year, 4,444 cases;
100 cities-this year, 2,355 cases; latst year, 1,918 cases; estimated
expectancy, 1,054 cases.

Smnallpox.-Foi the week ended March 14, 1925, 35 States reporte(d
871 cases of s-mallpox. Last year for the corresponding week they
reported 1,331 cases. One hundred cities reported smallpox for the
week as follows: 1925, 309 cases; 1924, 498 cases; estimated expec-
tancy, 101 cases. These cities reported 7 deaths from smallpox for
the week this year: 4 in Minneapolis, Minn.; 2 in Milwaukee, Wis.;
and 1 in Los Angeles, Calif.

Typhoid fever.-Two hundred and six ctases of typhoid fevei were
reported for the week ended March 14. 1925, by 34 States. For the
corresponding week of 1924 the same States reported 155 cases.
One hundred cities reported 46 cases of typhoid fever for the week
this year and 55 cases for the corresponding week last year. The
estimated expectancy for these cities was 36 cases.

Influenza and pneumoitia.-Deaths from influenza anid pneumonia
(combined) were reported for the week by 100 cities as follows:
1925, 1,366 (leaths; 1924, 1,274 deaths.

City repor-ts for wveek endled March 1,4, 1925

The "estimated expectancy" given for diphtheria, poliomyelitis, 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 bc expected to occur during a certain week in the absence of epidemics. It is based on
reports to the Public Health Service during the past nine years. It is in most instances the median num-
ber of cases reported in the corresponding week of the preceding years. When the reports include several
epidemics, or when for other reasons the median is unsatisfactory, the epidemic periods are excluded and
the estimated expectancy is the mean number of cases reported for the week during nonepidemic years.

If reports have not been received for the full nine years, data are used for as many years as possible, but
no year earlier than 1915 is included. In obtaining the estimated expectancy, the figures are smoothed
when necessary to avoid abrupt deviations from the usual trend. For some of the diseases given in the
table the available data were not sufficient to make it practicable to compute the estimated expectancy.

Diphtheria Influenza

Division, St.ate, and
| Popula- Ch"ck_ Mea- mump, Pneu-tion en pox, SI PS, monia,Diiiontyte July1, cses es,es cas

city July1, cases
esti- Cases Cases Deaths cases re- deathsesti2te prted mted re- re- re- r- ported re-estimated ported expect- ported ported ported ported ported
ancy

NEW ENGLAND

Maine:
Portland -73,129 5 2 1 0 0 0 49 5

New Hampshire:
Concord 22,408 0 0 0 0 0 0 0 1
Manchester-81,383 0 2 0 . 2 2 0 6

Vermont:
Barre -10,008 6 0 0 0 0 0 11 1
Burlington-23,613 2 0 0 0 O 12 18 2

X Population Jan. 1, 1920.
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City sep)orts for week ended .M1arch 14, 19.J- Coiitiuuied

Popula-
Division. State, and i ,n

city 1923,

estimlatedl

NEW ENll.AND--OClttd.

Massachusetts:
Boston l--- 770.400
Fall River 120,912
Springfield 144, 227
UWorcester 191, 927

Rhode Islan(d:
Pawtuicket 68, 799
Providence 242, 378

Connecticut:
Bridgeport 1l43, 555
Hartford 138,036
New la-en 172,967

MIDDLE ATLANTIC

New York:
Buffalo-36. 718
New York . 927, 625
Rochester 17, 867
Syracse 184,5311

New Jersey:
Cam(len 124,157
Newark 438,699
Trento 127, 390

I'ennsylvania:
Philadelphia - 1, 9222. 788
Pittsbthrgh 613, 442
Rea(ling 1---- 0, 917
Scrantoti 140,636

EAST NOItTH (ENTRAL

Ohio:
Cincinnati 406,312
Clevelalzi ,il 1

Columbus-- 261,082
Toledo 2f8,338

Indiana: I
Fort Wayne 93 573
Indianapolis 342, 18

South Ben(d 76i 709
Terre hfalate ;- 68,939

Illilnois:
Chicago 2,8F6, 121
Cicero -8-5 9t;
Peoria-9. 4)75
Spriigfiel( 61,833

Michigai:
Detroit 9z,f668
Flint 117.9(8
Grand Rap)ids 145,947

Wisconsin:
Mald(ison. 42.519
Mtilwatukee I- 484, 595
Raciile-- 64, 393
Stuperior 39,671

WEST NORTH (ENTRAI.L

Mlinnesota:
Dtiltithl -------! 106. 289
Nlinnatl)olis 409, 125-)
St. Paul 241.891

Iowa:
Davenport !--- 61, 262
Des Moines |-- 140, 923
Sioux Cit 79. 662

'aterloo 39, 667
-Missouri:

Kansas (it y-------- 331,819
St. Josephi , 232
St. Louis -8-4- 803, 8853

Population Jmtl. 1, 1920.

Diphtlheria

Chick-
enpox, Cases,

eases esti- CaLses

re-
potdexpect- ported

31 62 39
31 0
3,

29 4 4
5i 1

0
ol 11

o 8

12 8 9

14 3 1

11 17 4
231, 227 232

1 6

4 2

25' 18 7

2 45 4

75i 771 137
108 221 12
19, 31 2

ol 4; 3

21I
113

7
12

9
1

4!

113!
s j
111
a

44
11
13

58774

74

20,
11
9
9
191
41

26

10
28
4

3

10
I

lo
1j

113
I1
Ii

11

5i
6

3

1'

1I

1

41

8
32

1
10

I

4
0

62
0

0

2

37
3

2

0

18
2
0

1-021
1

11
}II

8

36D

Infln

Cases
1r

porte(d

30
11
1
4

0

3

2

1
4

74
0

7

0

19

0

O

fi7
I)

2

0

0

67)

enza

Mea- Ntumps PnerI-

-sles, S! Xll

Deaths1 cases re deaths

re- rpt- ported porte

ported,!

- -.!

7 147 9 27
3 11 0 4
1 48 5 ::
0 4 0 13

u

0

25
0

2

0,0
41

10
5

oI

3

3
14

!01
Oi
o1

2

0

()
0

0

0 0

I0 0
0!O

I

31 2i

1

1G0
16

131
7

2

29
43
24

34.5
317
25r
2

0

0

2

47
25
10

0

16
0

34
19
8

0

4
14

5

13
2

lfi)
'207

5

3

17

78
h4

()
11

2 10 13
4 21 4.3
1 1 10

27 0 137

0 0 3

5 2S
,5 0; 4
°l °l S

4791 28 132

21 7

2 31 3

12 11 50

1 0 (1

29 0! 2

7! 157
426 139 21
,29 , {

0 I1
O O .'

0~

81 71 17
18 2.11 l

2 2.;: 27
( 0, 4

April 3, 11123
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City reports for week ended March 14, 1925-Continued

Division, State, anm
city

WEST NORTH CENTRAL-
continued

North Dakota:
Fargo -- --

Grand Forks
South Dakota:

Aberdeen
Sioux Falls

Nebraska:
Lincoln
Omaha -- --

Kansas:
T'opeka
AWichita - .

SOUTII ATLANTIC

Delaware:
Wilmington

MIaryland:
Baltimore
('umberland ----
Frederick -----

District of Columnbia:
Washington

Virginia:
Lynchburg
Norfolk -----------

Richmond
Roanoke

W5est Virginia:
Charleston
Huntington
Whieeling

North Carolina:
Raleigh
Wilmington
Winston-Salem

South Carolina:
Charleston
Columbia
Greenville

Georgia:
Atlanta
Brunswick
Savannah

Flori(la:
St. Petersburg
Tampa

EAST SOUTH CENTRAL

Kentucky:
Covington
Lexington
Louisville

l'ennessee:
Memphis
Nashville

Alabama:
Birmingham
Mlobile ------

Montgomery

WEST SOUTH CENTRAL

-iI

Popula- Chick-
tioln ell pox,

July 1, cases

1923, re-

estimated ported

j_

24,841
14,547

15-,. 829
29,206

58, 761
204,382

52, 555
79, 261

1

2

0

0

27

9

6

26

117,7281 5

773,580 72

32,361 ---

i11, 301
. 437, 571 20

30, 277 1
1.59089 25
181,044 5
. 5,5021 6

45, 597 3
57,918 2

. 56,208 5

29,171] 5
35,719 0

56, 230 7

71,245 0
39,88C 2

25,789 0

222,963 1

15,937
89,448 01

24,403 0

56,050 1--------

57, 877
43, 673

257, 671

170,067
121, 128

-195,901
63, 858
45, 383

Arkansas:
Fort Smith-30,635
Little Roek-70,916

Louisiana:
New Orleans 404,575
Shreveport 54,590
Population Jan. 1, 1920

I

1

90

1

Di]

Case
esti
mate
expec
anc3

ph

d

0

2
2
4

24
1

11

2
1
01

2

1
1

1
1
0

2

0

0

0

5

6
1

2

11

1 1 1
04 19
14 12

theria

Case
re-

porte

0

7

0

4

0

0

0

0

2

1

0

4

0

1

0

s1

)II Influenza
Mea-

Cases Deastls cases
re- ore- ""-

ported ported Iported

0

0

0

0

0

0

0

0

0

26
11

0

2

0

0

0

0

0

10

j_ __ _

0

23

ol

0

0

0

0

0

2
0

0

0

1

0

0
2
0

0

2

1
00

103 0
0 0

10 0

I ° --------1 I

21 68 7
0 --------_ ,3
1 1 0

0 151 2

24 231 14
1 01 0

0

0

0

0

2
0

0

2

Mlumps,
cases
re-

ported

12
0

0

0

0

0

145

2

Pneu-
monia,
deaths

re-
ported

1

1

10

3
2

4 0 5

10 32 39
I1~~~~~

_

22 16

nl 441 3

31 8 3
a $1 2

9I 0 3

0' 3 9
7 0 2
01 4 1
5 3 1

0 0 4
0 2 2
0 0 2

0 12
0 ---- -1 0
0l 17t 5

0I 0

1
---- '---!-------

0 3
0 5
0, 11

9

0

0

0

0

0

3

2
23

14

5

11
8
0

3

10
4

April 3, 1925
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City reports for week ettledlM(irrh 1 1, 19'25 --Conittiited

(o)pl)la- CThick-
Division, State, and tioil1 en poxDiiion, .a, j , cases'

city ~~~~1923, iIe
estlli:lte(I )orted

WEST SO'TH CENTRAL.
(colt n-ied

Ok lahouia:
Oklahoni -------- 101, 130 0

Texas: 1
D)allas 1 77,274 2,,
Galveston -- 46,877
Ilouston 154, 90I 4
San Antonio --- 18t, 72 O

MOtLNTAIN 7

Montana:
Billings 1-- -- V,6927
Great Falls 27, 787 I
Htelena 12.037 0
Missoula - 12, 668 0

Idalio:
Boise - 22, ,)f;0 0

Colorado:
Denver 272, 031 13
Pueblo 43, 31--9 11

Nevw Mexieo:
Albu(;wlerqntie -- 16, 61 I

Arizona:
Phoenrix I-:33, 899 0

Salt Lake C'ity 126, 241 19|
Nevadla:

Reno- 12,429' Of

PAC IFIC

Wasllington:
Seattle _-- 3135, 678.5
Spokanie 10 73 10
Tacoma 1J01, 731 I

Oregon:
Portland( 273. 621 29

California: --
Los A ngeles 66683,:3 78
S;acramento 69 150(
San Francisco ------ 39, 038 31

1) ipht lens Iluullenza

;-t i-t :Ca *ases t)e;aths ca'ses i ' Iit,liS
ited e res re- Ie-tr re-
-.hurtledtported pe- porti port ported

1' 10 ~ 2 0 0~ 6

4 7. 12 31 1 3 9
1 0 ol 0 0' 4 1
2 0 2 0 2 3
3 1 0 2

0 0 1 3 13' 2
I 3: OI 0 6S 0 ()
0 () 0 0 0 0 0
0 1f 0 0 5 0 0

0 t ' 0 0 0 0

% 6 1 2 110 14
2 O 0 0' 0 0 1

1I 0 0 0 0 0 0

0 ;; 0 3 4

2 --- 3 2 31' 4

() O 0 0 0 0 1

5 9 0 -- - 61 102 __
.3 17, -- 1 0
1 1 0 0 0 2 0

4 11 2 0 4 14 10

35 28 4X8 1 20 42 30

26 12j 4 3 11 .511 7

Scarlet fever Smnallpox Typhoid fever

_ -- I Tiiher- ~Whlioop-Ttibeosis 1g
Division, State, Cases, Cases. C (athl(lCses, cough, fl)eaitis,

x1 d areit-nesti- Cases esti- CCases Deaths deat hs csi- Cases Deaths (cases-
c ,ti

niatt,'( I't'- Matedi 11e- 1,V- r' 1lna.ted1 1'(1- 1e-N 1_X
expect- ported expect-ported' p)orted e11'ttexpect- portf-d ported ported
aricy anfcy ancy

NEW ENtLAND

MarEine: J,IIl
Portlatn( -- 1 oI ( 2 1 0 1 0 22

New lHainpshire: o of 1
Concord ( 4 00 (0 O .
Manchester 2 20 0 O 300 1 02(

Vermont: 1 2
Barrze - 2 0 0 0 1 0 0
Bnirlingtoii- 1 0 0 0I) 0 0I ( (

M4assachiiset I.I
Boston ----_ 551 109 0 0 0 24 2 1 17 29
Fa'all River 1 ( ° I 08
Springfield 0i 8 (1 0 t(( I",
WXorcester 0X90 6( 7 !(I (I It 1' 7

Iiiho(le Islandl: I!
Pwttlcket 1 4 0 020 0 0 0
I Population Jan0., 0' 4f I) 0) 1,

I 1 'oti)l sition .1 in. 1, 1! )129
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City repot's for wveek en(le(1 March 1 ;, 1925-Conitintied

Scarlet fever

Division, State, Cases, C( ases
and city esti- Cases esti-

mnated re- mated
explect- porte(d (expect
aiicy ancy

NEW EN(LAND-
colitiluled(

Connectictt:
Ilb idgeport 7 18 0

} 1 art for( 6 11 1
New' IHaven 5 18 0

1MIDDLE ATLANTIC

New York:
iluffalo - 1------ 19 25 0
New Yorkl; 197 ;346 0

Rochesterl 12 79 0

Syracuse 16 3 0
New Jersey:

Caamden 3 29 0

Newark 24 O
'T'renton- 4 2 0

P'ennsylvani,a:
Philadelphia 633 22.3 0

Pittsburgh 21 84 0

RIeading 3 18 0

Scranton 4 3 0

EAST NORTII CEN-
TRAL

Ohio:
Cincinnati 11 36 1

Cleveland 36 46 0

Columbus 8 22 1
Toledo 15 40 4

Indiana:
Fort Wayne 2 7 1

lndianapolis 11 0 2
South Beni(d 4 4 1
Terre Haute_ 2 4 1

Illinois:
Chicago 89 326 3

Cicero 2 9 0(
Peoria 3 9 1
Springfield 1 44 1

Michigan:
D)etroit 84 122 4

lint 7 81
G;ralnd R{ap)ids 9 48 1

Wbisconsin:
Madison 4 1
Misl lw <aukee 35 16 1
Racine 5 3 1
Superior 2 18 5

WEST NORTH CEN-
TRAL

Minnesota:
1)ultith 5 23 1
AT inneapol is- 35 So 7
St. Paul 27 22 7

Iowa:
l)ave Mnot 2 1 2
I)es 5loineos 2 2
Sioux City 2 0 1
WXaterloo 3 0 1

Alissouri:
Kansas City 12 86 2

St. Joseph 2, 4 0
St. Louis c9 118 2

North D)akota:
Fargo --------- 1 0 0
Gtrand orks 0 0 0

South D)akota:
-\t)eXr(leen 3 -I---
SiouX Falls 3 2,

Pu'ulrnoary tuberculosis only.

Siimallpo | Typli
~- - Tuber-

, I u I(I' is'Cases,
Ccases I)eathls deaths esti- C
Ire- re-

re- iaesti-
- ported !ported ported ect- po
I leany

0

0

0

I
0

0

0

6

0

0

0

0

0

9

0

23

01

0I

011
3
011

1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

()
0
0

0

0

0

0

0

0

0

0

0

0

0

2

0

0

4

IIt

11
1 103

:1

2I

3

15

2

1() 1

8

1l
2
3

3
6

1

71

0

0

24
0

2

0

6

0

0

0

0

0

0

0

Ii11

3

0

0

0

0

2
0

1

0

0

0

0

3

0

0

0

1

01

0

0

0

0

1

I1 0 1

19 4 4

0

0 0. 0

0

O I 0 Ol O.

loi(1 feer I
i-lloop-

iough, Deaths,
ases Dcxl is ca-es cause-src- |rc- re- |cue
rte(l ported, poifteld

1 0 4 41
0 0 12 53
0 0 a 40

, 1 25 153
0 12 1,608

0 0 6 71
0 0 3 45

!0 13 39
0 01 (iS 127
0' 0 3 42

I1 0 91 613
0 0 9 306
0 0'o 38
0 0 5-

0 0' 4 127
0 0 20 226
1 0 4 93
1 27: 84

0o 0o 23
01 1 18 130
0 0 0 19
0O 0 0 24

4f 0' 119 816
0 O 0 5
0 ol 0 19
O 0O 0 27

o0 l0 35 299
0 o ( 18
0 0 11 36

0' 0 9

0 43. 113
08 0# 2 8
°0 01 0 6

0 0, 0 26

l 01 :3 113
2 1 14

0----- 0-----

° -------- 1---

o ------------
ol o 11 140
o 0 1 38
2 11 7 259

0' o 12
o° °-10--------

0

0 0

0i o ol 8

April 3, 1925
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City reports for wveek ended March 14, 192J--Continued

Division, State,
and (city

WEST NORTH (EN-
TRAL-Coutiliued
Nebraska:

Lincoln-
Oiimaha-

Kansas:
Topeka-
Wichita -

SOUTH ATLANTIC

Scarlet fever Smallpox
Tuber-

Cases, Ca&ses, Iculosis,
esti- Cases esti- Cases Deaths dea1th

mated re- Imated re- re- ted

ported re- Irte-
expect-;ported!expect- porteo d Po
ancy | iancy
a

4
5

2
2

Delaware:
W ilnmington 2

Mlaryland(:
Baitimioree 38
Cuumberland --- (
Frederick 1

District of Coluin-
bia:

Wtashington 23
Virginia:

Lyneliburg 0
Norfolk 2
Richimion( - 3
Roanoke -1---1

West Virginia:
Charleston --- 1
11untington - - 1
Wheeling - 1-1

North Carolina:
Raleigh -O---0
Wilmiugton 4 0
Winston-Salem 1

South Carolina:
Charleston ---- 0
('olumnbia----- 0
Greenville -

(seorgia:
Atlanita ---------
Brunswick -- - 0
Savannat I

Flori(da:
St. Petersburg, 2
Tampa--- 0

EAST SOUTH CEN-
TRAL

Kentucky:
Covington-_ I
lexinlgt - _ 1
Louisville -- 4

Tennessee:
Memphis- 3
Nashville -4 2

Alabama:
Birminghtamii I
Mobile --
Alkolitgoilllel b - - 0

WFEST SOUTH CEN-
TH .A ,

Arkansas:
Fort Smiitith
Little Rock 1

Louisiana:i
New Orleans 4
Slhrev-eport ---

(kl:tahoma:
0k1lahorna_. - 2

Texas:
(Dalvas n 1G)alVeast-ol - 1°
HoIustonl --- l
Sn111 ;Anltonlio °

3
6
.1

2

1

421

°l
2!j

OII
OI

42;

0i

I1
12j0~

0

4O

,0

0
2

3

0

0
0
0

0

0
00
1

1

01

0

1

0

1

0
0 0
16' 1

26; 1
2j I0 2

1 1
0 0

1.51 3

31 5

r); 7
0n 1
Ij I
I1 o

0
16

0
0

0

0
0
0

0
0

0
0

0

0
0
0

1 0

0 0
0 0
0 0
0 0

1 0
3
0 0

1 0
3 0
15 0

11 0
0 0
6 0

1 0
0 0
0 0

0 0

0 0O 0
0 0

1l 0
.-t oI0

70 0O 0
4 0

1 I

0 0
01

oi 01

2
1

0
I

4

1.5
3
0

7

0
1
1
0

2

1

O
0

4
I
1

0

3
1

6
3
0

Typhoid fever

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

0
0

0
0

0

2
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

2

0
0
0

0
0

1
0
0

0
0

0
0

1 0

5
0
0

O
0
0
0

0

0
0

0
0

0
0

0

0

00
0

1
3

0

0

1 0 0

5t 2 1 4

41 : 0

2' 1, 1]:1 I1 I) I

lo3 t, )

0
0

0
0 3

0 1
0 I11

1--------

0 20

0 3
0 8
0 2
0 0

0 2
0

0 4

0 00 0
0 3

0 1
0 6
0 0

1 1
0 0
1 2

0 0

0 0
0 0
0 2

° 1--------

0-
2l

I0 0

1--- 11 1
0 0

0 5
0 0
0 0

0 3
0!
0 1)
Ii 0

Whoop-
ing

cough,
cases
re-

ported

0

0

Deaths,
all

causes

11
48

22
23

34
260
12
4

136
16

54
16

22

28
8
5
16

28
16
13

79
4

42

19

22
15
93

69
68
85
38
23

179
23

'25
43

19.1

677-

I-
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City reports for week ended March 14, 1925-Continued

Scarlet fever

Division, State, Cases,
and city esti- Cases

mated re-
expect-!ported
ancy1

MOUNTAIN

Montana:
Billings-
Great Fall.s ---
Helena ----
Missoula.

Idaho:
Boise .

Colorado:
Denver-
Pueblo .

New Mexico:
Albnquerque

Arizona:
Phoenix-

Utah:
Salt Lake City

Nevada:
Reno

PACIFIC

Washington:
Seattle ----

Spokate-
Tacomna-

Oregon:
Portland.

California:
Los Angeles --

Sacramento___-
San Francisco

Division, State, and
city

NEW EN(LAND

Massachusetts:
Boston
Springficld

Rhode Island:
Providence .

Connecticut:
Hartford .

MIDDLE ATLANTIC

New York:
New York .

New Jersey:
Newark .

Pennsylvania:
Philadelphia .
Pittsburgh - |---

EAST NORTH CENTRAL

Ohio:
Cincinnati .
C'leveland .
(olumbus .

Indiana:
Fort Wayne-

1

0
1

I

12
1

2

3

0

9
4
2

6

14
2

17

4
2
0
0

0

11
0

0

0

3

19

4
3

5

41
I

11

Cerebrospinal
meningitis

Casesi Deaths

0
0

1

0

4

0

1
1

0
2

1

0
0

0

0

6

0

2

0
1

1

Smallpox Typhoid fever
. pTulwr- Whoop-

culosis'i co~~~ug,
esti- Cases Deaths

r
esti- Deaths cases

mated re- 0re-re- '- mated re- re- re-
expeet- ported porte expect- ported ported ported
ancy ancyj

O 0 0 0 0 0 0 8
1 1 0 0 0 0 0 0
o 0 0 0 0 0 0 0
o o 0 0 0 0 0 0

1 2 0 0 0 0 0 0

3 0 0 10 0 0 0 0
0 0 0 0 0 2 0 0

O O 0 7 0 0 0 0

.. 0 0 19 0 0 2

2 0 0 0 0 0 0 10

1 7 0 0 O 0 0 0

1 21 --- 1 4 56
7 3--- 0 0 5
2 4 0 1 1 0 0 0

5 20 0 6 1 0 0 6

2 44 1 31 2 1 0 77
1 5 0 0 0 0 0

44 8 0 14 1 0 0 38

Lethargic pi
encephalitis

Cases Deaths

1

0

0

5

2

0
0

0
0
0

o

0
1
0

1

4

0

0
0

0
2
0

0

ellagra

Cases Deaths

0

0

0

10

0

0

0
0

0
0

0
0

0
0

0

0

0

0

1
0

0
0
0

0

Deaths,
all

causes

4

3
9
7

3

88
9

11

43

34

4

13

230

20
147

Poliomyelitis (infan-| Typhus
tile paralysis) fever

Cases,Iesti-,
mated 'Cases Deaths
expect-
ancy

0
0

0

0

11
0

oI

0

0

0

0
0
0o I

0
0

0

0o

0

0

00

0
0
0

I o

0
0

0

0

0

0

0
0

0
0
0

0

Cases, Deaths

0
0

0

0

0

0

0
0

0

0
0

01

AprilI 3, 19225

0
0

0

0

0

0

0
0

0
0
0

0

i -I-
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City reports for wveek cud(lcd 2March 14, 1925-Continued

Division. State, and
tity

EAST NORTH CEN-
TRAL-continued

Illinois:
Chicago

Michigan:
Detroit

Wisconsin:
Milwauikee

WEST NORTIL CENTRAI

Minnesota:
St. Pl l

Nebraska:
Lincoln

SOUTTH ATLANTIC

Maryland:
Baltinmore

District of Columbia:
Washington

Georgia:
Atlanta

Florida:
St. IPetersburg-

EAST SOt TII CENTRAL
Tennesssee:

Memphis
Naashville

Alabama:
Birmingham
Montgonmery

WEST SOUTH CENTRAL,

Louisiana:
New Orleans

Texas:
Galveston
Houston

MOUNTAI N

Utall:
Salt Lake Citt-

PACIFIC

Oregon:
Portland

California:
Los Angeles

Cerebrospinal; Iethargic- PolioIImyelitis (illfall-
meningitis encephalitis Pealgra tile psaralysis)

Cases,I
Cases Deaths CasesS Deaths Cases Deatlhs miated Cases D)eaths
I eexpect-

allcy

2
i

0

2 I 0O 01 0 o 0

0 0
01 0;0o oo0 ol o o o0 0

~~~~~I

0 0 ~ 0 0, 0 0

o1 1 1 0 0
o

0

1 11 1 11 o 0 0 0 0

0 0 0 0 o 1 0 0 0

0
1

0
o o o o 0

0 0 0 01 0 0

2

0o 0 0 04 2 0 0 1

0 00° 0
1

0 0 0

0 0 0 0 0 0 0 0

0 0' 0 0 0 1 0 2 0,I. -: o_ o_ o __1 o 2

The following table gives the rates per hundred thousand popula-
tion for 105 cities for the 10-week )perio(l en(led March 14, 1925.
The population figures used in computing the rates were estimated
as of July 1, 1923, as this is the latest date for wlich estimates are

available. The 103 cities reporting cases had an estimated aggregate
popuilation of nearly 29,000,000 an(l the 97 cities reporting deaths
hadl more than 28,000,000 popuilation. The number of cities in-

Apr-il 3, 1925

Typlibtis
fever

( 'ases Delaftls

O 0

O 0

O 0

O 0

O 0

O 1

O 0
O 0
O 0

O 0

O 0
O 0

O 0
O 0
O O

O 0

o 0

o 0



A prll ::, 11.25 080

eluL(ed(" in each ygroup an(d the aggregate popultations are slhown in a
se)tllrate taible below.
Suim-nmary of tveekly reporfi6 from cities, Janunary1 4, to March 141, 1925-Annual

rates per- 100,000 oplpiation I

1)DPIITlERIAX CAS('E RATE.-S

W eek ended-

10

Total1 1 69

New England 236
Aliddle Atlanti- 181

East North Cent!rl 132
est North ('entral 113

South Atlantic 173
East Souith (Cenitral -l-- 120
West South (Cenitral 144
MNfountain 239
Placific 194

Jain.
17

2172

179
158
141
253

2 106

91
193

15.3
20)

Jan.
24

2 1G6.3

171
175
130
191'

2 138
811

162
239

223

Jain. Feb. Feb.
31 14

3166 217 2168
199 I9J 246
155! 171 1 lf5;
135 143 132
251 '2535 259
128 2 13 ' 183
97 63 69
148 176 162
134 191 95
293 270 180

Feb. Feb. 'Mar.
21 28 7

149 4 169 162

241 4 189 233.
163 178 167
123 119 114
209 299 282
1.36 114 104
80 51 63

123 162 144
162 153 86
1631 238 235

MIEA,qS,E,,(CASE RATE.S

Total-- 21.5 21411 2213! 3214 234 2

New England -395 440 49 484 376
Midd(lie Atlantic 169 1.7 187 203 20.5
East North Central-l---- 417 127 379 3 373 45-3

est Nortli Central 19 12 27 21 17
South Atlantic 53 2 43 2 38 :37 2 49
Ea,st South Central 29 16 74 91 51
West Soutlh Central 5 23 14 14 37
Mountain -| 134 267 248 286 782
Pacific -. 191 160 35 17 61

S tARLE,T FEVE.R t.CAE RATES

otl -369 2 35;5, 23 740 364 12 12 2

New England -----l-----l--- 534 614

AMiddle Atlanti( 324 294 326 322 373
East North Central 383 3.S5 36(9 :379 426
W\est North Central ,5. 04 779 871

'outI Xt lanti- I(iO 243 189 2355
East Soullth Central 229 18:3 183M 217 97

West South ('etral 148 16 195 2(04 162
Alountain 382 3534 303 2358 334
I'acific 189 183 20 '226 258

2979 383 4 358 418

1 720 5'851 636
287 37,3 :34;3 428
5135 68 632 789
31 27 73 68

298 110 81 100

7-4 5'1 46 86
.51 14l 51 2.3

1 33 620 .916 29
29 64 61 107

5 451

Ir42
518
740
75

|6 liO
7 7
88

763

110

400 390 5108 432

4 6)0t) 4 38.11 534
407 376 412 372 439
397 432 434 433 497
728 742 734 775 719
277 167 203 171 '224
212 22.3 183 194 336
121 125 144f 18 107
182 248 315 286 200
17 I 22 218 2

SMAT,LPOX CASE RAT'F8S

Total 37 2 38 2 70 |3G 276 '79 6| 4 61,6|2 61

New England -0,--------------- 0 0 0 0 0 0 40 0 0MiNddle Atlantic 3 10 (I 9 21 4 1 5
East North Central _-_-_-- 40 39 48 3 351 39 3T) 361 28 42 39
AVest North Central 220 193 180 195 145 193 126 120 114 124
Sotuth Atlantic 30 264 238 43 2 62 298 67 4:3 .51 '60
East South Central 395 217 675 652 823 t65 32 383 652 495
WVest Soouth Central 65 32 32 60 12) 139 83 116 74 74
Mountain --- 29 57 93i 48 29 162 86 57 48 95
Pacific 148 212 209 177 267 220 213 313 206 247

Tte figuires given in this table are rates per 160,000 pIopulat ion, annual basis, and nlot thie iumunber of
Cases rJtortedi. P'otlmItions uised are estinmated as of .Jly2 1, 1923.

2 uVilrninltun, D)el., not incltded. Rteport uot receivtel at timiie of going to press.
Rac;linle, Ns is., not includl(ed.

41Hirtfor(d, Co'nn.)., 21ot inctlilel.
5 'J tipa. Fl:., NatNihville, 'I'enn not inlicuedd.

N,X; :i illC', 1'l 1(.I t inCLIkItVl d.

Mar.
14

5 1 ;8

176
214
128
201
6 93
7 40
158
105
197
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Summnitary of w(Aely reports fr)lfl cit-ies, January ., to 1l(;iI 1.',I1, ? A ontll ul

rates per- 100.00() p)op)diatio ---('oiitintie(I
TYPHIOID FEVER CASE RATrES

Wc-k c1detd-

Jan.
10

Total - 36

New Englan( -- 15
Middle Atlantic -49
East North Central -23
West North Cenitral -6
South Atlantic -55
East South Central -51
West South Central 70
Mountain -10
Pacific - 26

Jan.
17

2 21

2.5
21
23
10

2 21
17
70
0

6

Jani. Jan. Feb.
24 31 7

217 318 213

20 1 7 1 30
I 20j 19 1 13

1 310 8
6 12 0

211 37 217
29 2X3 11
42 (00 2:3
48 19 29
1; 3 17

1c1o. Feb. FTh. Mar. tir.
14 21 28 _ 14

2131 111 414< 11 59

20 0 4 1:' 7
ii 10 8 10 5
61 6 7 111 4

11) 4 17 6
10

2 34 8 20j S 621
40 34' 34 34 7 33
46i 42 421 2 28
19 38i 76i 10 19
12 23S (, 15 15

INFLUENZA DEATII RATIS

Total - 21 2 22

New Englnd -- 17 27
Ml idldle Atlantic -- 2018
East North Cenitral -- 16 15
West N *sth Central -- 132
South Atlantic 35 2 47
East Southi Cntral |- 46 46
West South Central -- 41 87
Mountain --19 29
Pacific -------------- 20 12

Total _

New England
Middle Atlantic
East North Central-
West North Central
South Atlantic
East South (entral-
West Southi Ccntral-
Mountain .
Pacific-

2221 3223 230 2261 30 434l 30 6:34

10 27 471 27 17 '40 17 35
20 16 24 22. 21 20 15 21
18 312 13 17 22

2427 33
20 I.5 20 11 22. 37 30 3

2 23 39 2 49 2-5 5 42 3 6 29
63 74 69 (63 74 12f 103: 106
92 82 97 122 1.53 148 14:3 107
10 38 57 57 '7 19 19 48
12i 20 41 4 12 299 29 16

__~~~~~~~~~~~~~~~~~~~~~~~~~~~

PNEUMONIA DEATII RATE1S

192 2 215 2211 3 206 2 225 2 222 216C 4 201 205

122 157 216 241 211 239 211 4 242 226
228 260 234 2301 25:3 231i 216f 185 210
152 152: 142 1451 164 168 18.1 171 195,
90 107 120 11 1 1:4 131 131 166 1 140

246i 2 294 2 275 252 2 315 2 270 252 5t 268
292 189 320 302362e 320 320) 292 '119
260 449 362 229 I 352 I 464 408 2111) 229
229 248 324 315 191 2'77 219 267 162
I84 163 208 2171 196 192 213 163 1139

I_I_

'6 223

229
214
2.11
175

6 241
422
178
210
135

2 Wilmington. Del., not included. Report not received at timue of going to ltiess.
3 Racine, 55 is., not included.
411artford, Conn , not included.
&Tampa, Fla., ahd Na.shvillc, Tenn., not included.
GTampa, Flh., not included.
tNashville, Tenn., not included.

Number of cities inzcluided in sumnimary of weekly icports and(1 agregqogte population
of cities int each group, estimated as of July 1, 193S

Group of cities

Aggregate Aggregate

population population

reporting reo rt it -S of cities of cities

ases repoprtng rtinig t-eporting
cases deathis

Total---- 105 28, 898,350 28,140, 934
_105_'_-_

New EIIan(glan 12 12 2, 098, 746 2,098,746
Middle Atlantic---- --1 10 10,304,114 10,304,114
East North ('entral 17 17 7, 032, 535 7, (132, 535
West North Central - - 14 11 2,515,330 2,381,454
Souith Atlantic--'21 22 2,566, 901 2,566, 901
East Souith Central ---- 7 7 911, 885 911,885
West South Central 61f 124, 64 1,043,013
Mountain--- 9 .146, 445 .546,445
Pacific i 3 1 797,S:30 1. '275, 841



FOREIGN AND INSULAR

PLAGUE ON VESSEL

M1otor ship Silver Larch-At Port Said, Egypt.-On March 16, 1925,
a case of suspect plague was lande(l at Port Said, Egypt, from the
motor ship SilvEer Larch, froin Yokolhama an(d way poIrts. The case
was declared positive for plague March 18, 1925. The vessel left
Port Said for Boston, New York, and Philadelphia March 17, 1925.
The Silter Larch left Yokolhama December 23, touching at Kobe,
Hongkong. Slhanglhai, Manila, and ports in Java an(d the Straits
Settlements.

BRAZIL

Plague-Bal iah-JanuaryI-Februar y. 192 5-NXovenmber, 1.923- farch,
1924.-Plague has been reported at Bahia, Brazil, as follows: Week
en(led January 10, 1925, 1 case, I death; week ended February 21,
1925, 2 cases, 1 deatlh. November, 1923-Marcl, 1924-Plague was
reported at Bahia from November 11, 1923, to March 1i, 1924, with
12 cases, 9 deaths.

CUBA

(erebrosiinal meningitis-Antilla.-During the perio(d Januiary 1-
March 14, 1925, five cases of cerebrospinal miieningitis with one (heath
were notifie(d at Antilla, Cuba. The cases occurre(l in Haitians
recentlv arrive(l.

FINLAND

Lethargic encephalitis- Typhoid feiver-Eebruary 1-15, 1925o.-
During the period February 1 to 15, 1925, 5 cases of lethargic en-
cephalitis an(l 42 cases of tvplhoid fever were reported in Finlan(l.
Population, 3,435,249.

LITHUANIA

Typhoid feter--Typh,us fe?er--Ja.nuary, 19253.-During thie monti
of January, 1925, 38 cases of typhoid fever witli 1 death, and 27 cases
of tvplhus fever with 2 deaths were reeporte(d in Lithuania. Popula-
tion, census of 1923, 2,028,972.

SWEDEN

Foot and mkouth di.sease.-]Under (late of February 26, 1925, foot
aII(n mlloutl (lisease was reported seriouisly preva lent in the southern
counties of Swee(len, an(l to l)e iniereasingo, in area of prevalence.

(682)
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UNION OF SOUTH AFRICA

Plague-0 atbreakl in a group oJ European fiant ilies-Flebrtwar 1-7,
1925.-During the week ii(lede February 7, 1 923, S(etvI1 casCS of
plague with fiv(e d(eatdhs were repojote(l in tlhe UVnion of Soultlh Africa,
anmong natives. 1)urIing the samei)eprio(d anl outbr)eak of suspect
plague w-as rel)orted on four farmns in Boslhoff district, Transvaal.
Four Eturopean ftanilies living in close connection with eaclh other
were affected. Plagrue was verifie(d in one of this group who died
Februiarv 6, 1923. For (listri'oution of cases an(l (deathls according,
to locality, see page 684.

VIRGIN ISLANDS

Conmwum icabl e di.seases-F'ebruary, 1925.--Diiring, the month of
February. 1925, commuinicable diseases were reported in the Airgin
Islands of the Unite(d States as follows:

Islan(1 and disease I
T

St. Thnmns and Si. Joliil:

Cases Remarks

.~~~~~~~~~~~~~ 2

Fish poisonling -
5

G onorrhea-- 5 Imported, 2.
Malaria - -3 Benign tertian.
Pellagra - -

Syphilis- - - 7 Secondary.
Tetanus- 1
Tuberculosis---- 2 Chronic pulmonary, 1; of peritoneum, 1

St. Croix:
Chancroid --- 1
Filariasis .-
Gonorrhea -1
Le,prosy -1

Syphilis -6 Secondary,
Trachoma --

Tuberculosis -1 Chronic pulmonary.

CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW FEVER

The reports contai:ned in the following tables mutt not he considre(d as complete or final as regardls either
the lists of countries included or the figtires foir the particular countries for wlich reports are given.

Reports Received During Week Ended April 3, 1925'
CHOLERA

Place Date Cases Deaths Remarks

India Jain. 18-24, 1925: Cases, 2,938;
Calcutta --- ---- Feb. 1-7----------- 15 15 deaths, 1,762.
Madras - ------------- Feb. 15-21 10 7

Siam:
Bangkok- Feb. 1-7 2 1

PLAGUE

Brazil:
Bahia -Feb. 15-Jan. 10- 3 3

Canary Islands:
Las Paliaas -Jan.21-23 2 Stated to be end-emic.

Ceylon:
(Colombo Feb. 1--14 4 2

I From medical officers of the Public Ilealth Service, American consuls, and other soujrces.
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER-( otiitited

Reports Received During Week Ended April 3, 1925--Contintied
PLAGUE-(Cout inued

PXiL8tice Date Cases

India --Karachi . Feb. 15--21 i-1
Madras presidency Jan. 18-24 2Z2
Rangoon -- Feb. 1-7 17

Java:
Ealst Java-

Sidoardjo Jan. 2 -.
Soerabaya -- Jan. 15-21 --1

ANest Java-
Cheribon----------- Jan. 1-14
Pekalongau '--- do -

Tegal ---- - -- do
Union of Soutih Africa.

Cape Proviince-

Kimberley- Feb. 1 7 - 1
Transvaal-

Iloshof D)istriet ---- do - 4
WXodehoiise District - -(o(2

SMALLPOX

Dea t hs

- -- -- -- --i-'

, 1.170
13

1

44
81
37

1

3

tenmarks
Jani. 18-24, 19235: Cases, 4,095

deatths, 3,480.

Declared epideniic. Province of
Soerabaya.

Cheribon Province.
I'ekalonigan Province.

Do.
Feb. 1-7, 19215: ('ases, 7; deaths,

5, natives. Etiropean-1 case,
I death.
On farm.

Do.
Do.

(hina:
Ainoy -Feb. 8-14
A iitiung Feb. 9-2'2 5
Mtanchuria

Ilarbi - -Jan. 22-Feb. 11 4
Nankirig -Jan. 18-Feb. 21 --

Cotomibia:
Btienaventura -Feb. 13-221-- ---

Great Britain:
Newcastle-on-Tyne- Mar. 1-7-1- - -

In(li -- --
Bombay Feeb. 1-7 42 28
Calcutta do 219 128
Madras Feb. 15-21 94 24
Rangoon - Feb. 1-7 91 15

Java:
Elast Java-

Soerabaya -. Jan. 1-21 62 11
West Java --

Btuitenzorg- Dec. 25-31 I
Cheribon Nov. 25-Dee. 31 5

Do - Jan.t1-7 - 2
Pemalang - Ja. 8-14 --- -

Litlhuamia-Jan.---------- 8--14---1-------
Alesxico: i

'lampico Mar. 1-10 -- 4 1
'Vera Cruz-,- MIr. 9-15- -- 2

Portugal:
Lisbon -- Fe. 8-28 --- 14 2

Sierr-a Leone:
Freetown -Feb.--14 -----21 -

Spain: i
A al:ag - --Feb. 29-AIlar. 7 -- 1
V-alencia - ----Mar. 1-7 1

Syria:
Aleppo Feb. 13-21 -- -- 8 1

Tuniis:
Ttinis -- Alar. ;3-II is 21

Vliiol ot uwitbh Africa:
Cape Province Feb. 1-7
Transvaal do--

TYPHUS FEVER

Presenit.

Do.

Jan. 18--24. 1925: Cmses, 2,882;
dheaths, 631.

Batavia Residlency.
Cheribon Residerncy.

Do.
Do.

Jan. 1-31, 1925: Cases, 2.

From S. S. Elmina.

Estimiated.

Outbreaks.
Do.

Algoria:I
.Aigiers -Feb. 11-20 -- I ____

Chlile:I
(ble:iel)0ioui Jan. 27-Feb. 2- ILitlit:iii-l - - J---------------------i-I --n. 1-31, 1923: (ases, 27. (deaths,

I )2.
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER-Continued

Reports Received During Week Ended April 3, 1925-Continiued
TYPHUS FEVER-Continued

Place Date Cases Deaths Remi1arks

Mexico:
San Luis Potosi- Mar. 8-14 --

Tunis:
Tunis ---- ----- Mar.5-11 -1

Union of Souith Africa:
Cape Province -Feb. 1-7-Outbreaks.

Reports Received from December 27, 1924, to March 27, 1925
CHOLERA

Place Date Cases Deaths Remarks

Ceylon-- - ---- June 29-Dec. 27, 1924: Cases, 14,
Coloinbo -Nov. 16-22- 1- deaths, 13.

Do -Jan. 11-24 - 2 2
India -----Oct. 19, 1924, to Jan. 3, 1925:

Bombay ------------------- Nov. 23-Dec. 20__- 4 4 Cases, 27,164; deaths, 10,228.
Do -Jan. 18-24 -1 1 Jan. 4-17, 1925: Cases, 5,003;

Calcutta -Oct. 26-Jan. 3- 59 51 deaths, 2,943.
Do -Jan. 4-31 -57 52

Madras- Nov. 16-Jan. 3 - - - 69 40
Do Jan. 4-Feb. 14 121 85

Rangoon - Nov. 9-Dec. 20 9 2
Do - Jan. 4-31 -6 4

Indo-China -l-. -- - Aug. l-Sept. 30, 1924: Cases, 14;
deaths, 10.

Province-
Anam -Aug. 1-31-1 1
Cambodia----- Aug. I-Sept. 30 - 6 5
Cochin-China---------do ------- 7 4

Saigon- Nov. 30-Dec. 6-_ 1 .
Siam:

Bangkok - - Nov. 9-29-4 2
Do--------------------- Jan. 18-31 3 1

PLAGUE

Azores:
Fayal Island-

Castelo Brano- Nov. 25
Feteira - - (lo -1-

St. IMichael Island J- Nov. 2-Jan. 3- - 30
B-ritish East Africa:

Tanganyika Territory- Nov. 23-Dec. 27 17
Uganda -Aug.-Nov., 1924 242

Canary Islands:
Las Palmas -Feb.4- 1

Realejo Alto--------------- Dec. 19

Teneriffe-
Santa Cruz Jan. 3 ,

3

1

13

10
211

1

Present with several eases.

Stated to have been infected
with plague Sept. 30, 1924.

Vicinity of Santa Cruz de Tene-
riffe.

---------- IIn vicinity.
elebes:

Macassar -Oct. 29 --- Epidemic.
Ceylon:

Colombo -Nov. 9-Jan. 3- 12 9
Do -Jan. 4-Feb. 7 4 8 Five plague rodent.

Dhina:
Foochow -Dec. 28-Jan. 3- Present.
Nanking -Nov. 23-Jan. 31 - - Do.
Shing isien -. - October, 1924- 790

Ecuador:
Chimborazo Province-

Alausi District-- Jan. 14 -14 At two localitieswo' ~~~~andQuito Railw.:
Guayaquil -- Nov. 16-Dec. 31 -|- 9 3 Rats taken, 27,00

fected, 92.
Do-------Jan. I-Feb. 15 31 12 Rats taken, 31,252;a

I fected, 144.
Yaguachi - Feb. 1-15 i-1-1

I From medical officers of the Public Hlealtb Service, American consuls, and other sources.

in Guayaquil
ly.
4; found in-

rats found in-

I
4

I

I

;s.
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER-Continetie

Reports Received from December 27, 1924, to March 27, 1925-Contintued
PLAGUE-Continued

Place

Egypt -- ----------------

City-
Alexand(lria
Lsminailia
Port Said
Suez

Province-
Dakhalia
Kalioubiah
Menoufieh

Gold Coast

lIawaii:
Ilonokaa

India
Bombay

Do

Calcutta
Karachi

Do
Do----

Mladras Presidency
Do
Do .

Rangoou ------
Do

Indo-China
Province-

Anam
Crambodia_
Cochin-Chtna

Saigon

Dtate Ctases Deaths

Year 1924 2 2
. do----1

-do- 6 4
. do -- -- 20 13

Jan. 1-8 1 1
-do 3
do 7 3

Nov. 4 1

4 3Nov.22 Jaul.3 i-- 4 3
Jan. 4-1 ---------- 2 2
Jan. 18-24 --1 1
Nov.30-Dee.16- 2f 1
Jan. 4-24 10 9
Feb. 8-14 1 1
Nov. 23-Dec. 20-- 528 379
Dec. 28-Jan. 3 -1 157 108
Jan. 4-17-436 341
Oct. 26-Jan. 3_- -- 26 25
Jan. 4-31 -38 34

Aug. I-Sept. 30 4 4
do--- 18i1 15

----do 17 - --- 1
Jan. 11-17 21 1

Do Dec. 25-3 1 1
Iraq- June 29-Dec. 13 18
Japan -- Aug. 10-Dec. 6t 199

Java:
East Java-

Blitar Nov. 11-22-
Pare -------- Nov. 9 -- I-
Soerabaya Nov. 16-Dec. 13 .53

Do --Dec. 21-31 18
West Java-

Cheribon Oct. 14-Nov. 3
Do Nov. 18-Dee. 22
Do Jan. 30

Pasoeroean Dec. 27 --.
Pekalongan c t
Do- 18-Deec. 31

Probalingga Dec. 27
lTegal Oct. 14-Nov. 24

Do Dec. 25-31
Madagascar: I

Fort 1)auphin (port) --Nov. 1--Dec. 15;, 12
Itasv Province -1--
Majunga (port)--------| Nov. 1-30 1

Mforamanga Provitnee
Taiuatave (port) Nov. 1-30 1
Tananarive Province--

Tanaiiarive (t owln) _ _ Oct. 16-Nov. 3o ,
Do Dec. 16-31 4
Do Jan. 1-15 -1

Mlaurititis Islaiid -I

Morocco:
Mat:rrak-ech

Nigeria-

1eru-February, 1925 i!

13

17
14

I80

29

17

10
16

5

--------i-

4
1

Renmarks

Year 1924: Cases, 373. Jan. 1-28,
1925: (Cses, 15.

Last case, Nov. 26.
Last case, July 6.
Last case, Dec. 7.
Last case, Dec. 20.

-i September-November, 1924:
Deaths, 48.

- Plague-infected rodents found
Dec. 9, 1924, and Jan. 15, 1925.

Oct. 19, 1924, to Jan. 3, 1925:
Cases, 28,154; deaths, 21,505.
Jan. 4-17, 1925: Cases, 8,269;
deaths, 6,983.

Aug. I-Sept. 30, 1924: Cases, 25;
deaths, 20.

Inclu(ling 100 square kilometers
of suirrouniiditng territory.
Do.

Province of Kediri: epi(lemic.
Do.

Town. Present.
Province. Epidenmie in one lo-

( ality.

Province. Epidemic.
Province.

Nov. 1-Dec. 15, 1924: Cases, 4;
deaths, 2.

Nov. 1-Dec. 15, 1924: Cases, 49;
deaths, 34.

Oct. 16-1)ee. 31, 1924: Cases, 298;
deaths, 274.

Jan. 1-13: Cases, 54; deaths, 48.
Bubonic, p)netmnonic, septi-
cemic.

Sept. 7-Oct. 18, 1924: Cases, 60;
deathls, 5S3.

Feb. 9, 1925: Present in native
quiarter of towt. Stated to he
pnetinlonic in formn ain(1 of high
miiortality.

August-Novermber, 1924: (ases,
3S7; deaths, 317.
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER-(olltilltled

Reports Received from December 27, 1924, to March 27, 1925--Continuted

PLAGUE-Continued

Place I)ate

Siam:
Bangkok -- - Dee. 2-Jan. 3

Do-- Ja. 25-31
Siberia:

Transhaikalia-
'iurga October, 1924____-

Straits Settlemnents:
Singapoe -'- Nov. 15--

Do -- - Jan. 4-17 ----

Do - Jan. 25-31.
Syria:
Beirut -Jan. 11-20

Turkey:
Constantinople- Jan. 9- 15

Union of South Africa -- Jan. 4-31

(ape Province-
D)e Air D)istrict-- Nov. 22-Jan. 3

l)o Jan. 4-10-----
)o- Jan. 25-31 -

Dronffeld -I--- - Dec. 7-13
Edenhurg (town)- (1
Kimberley Dec. 7-27 -- -

Alaraisburg D)istrict- Nov. 22-L)ec. 13--
Orange Free State-

Bloemfontein District D)ec. 21-Jan. 3
Do Jan. 11-17 .

Ficksburg District Dec. 28-Jan. 3
Iloopstad District )ec. 7-13 --

Kroonstad District Nov. 22-Jan. 3 -
Do Jan. 18-24 -

Philippolis District - Dec. 21-27 --
Vredefort District Dec. 7-20
Steynsburg 1) istrict Jan. 4 10 -

Transvaal-
Boshof District D)ec. 7-Jan. 3-

Do -Jan. 11-31 --

Smithfiel(i ----do-------
Wolmaransstad Dis- Nov. 2229--W

trict.
On vessel:

S. S. ('onde

Steamship . November, 1924-.

Casesi Deaths

1

I I

...-----1 3

3 2
3 2

. 51 5

Iternarks

On ('hita Railroad.

17 5 Native caszes, 3: (leaths, 1; white,
;case.

4 1 Native.
2 -- Natives; on farnms.

1 1 M.alay c-amnp.
- 8 mriles fronm Kimiiberley.
- Plaque infected houise iuouse.

3 2
4 2 Blubonic, on (loedshoop Farm.

5' 9
1 211 Native: on farmi.

-On farm.
2, 1
l l Naitive: on fairm.
I

2- 2 On farnms.
- - Native: oli fairm. Province not

stated.
3 3 On farm.

N̂axLIe, it cases: willue, I lat'al
case. On farms.

1 Onii Farm Wolverspruit. Vaal
River. Native.

- At MTarseille, France, Nov. 8,
1924. Plague rat found. V-es-
sel left for Tanmatave, Mala-
gascar, Nov. 12, 1924.

1 At Majxnga, Madagascar, from
Djibuiti, ted Sea port.

Algeria-
Algiers -Jan. 1-31 ---

Arabia:
Aden - Jan. 25-Feb. 21

Bolivia:
La Paz-oNov. 1- Dee. 31

Do -Jan. 1 31 -----
Brazil:

Pernanmbuco-Nov. 9-Jan. 3
Do -Jan. 4-17 --.

British Fast Africna:
Kenya-

MvIombasa -------------- Jan. 18-24
Uganda-

Fntebhe- Oct. 1-31 --

British South Africa:
Northern Rhodesia Oct. 2i-D)ec. l.;

1)o '- Jan. 2.7- Febe). 2'
Southern Rhodesia ------- Jan. 29-Feb 4

362720-25t 4

MIALLPOX

5

1- 5

120

100
22

4

57
3

---------- July 1-Dec. 31, 1924: Cases, 409.
Jan. 1-20, 1925: Cases, 107.

--------- Imniported.

1'1
5,

27
12

21
.N-------- atives.

_

'J
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER-Continuetl

Reports Received from December 27, 1924, to March 27, 1925-Coiitinule(d
SMALLPOX-Continued

Place Date Cases Deaths |temarks

Canada:
British Columbia-

Vancouver-IDec. 14-Jan. 3 32
Do - Jan. 4-Mar. 7 223 !--------

Victoria Jan. 18-Feb. 7 2 ------
Manitoba-

Wininipeg- Dec. 7-Jan. 3 14-
Do - Jan. 4-Feb. 27 30

New Bru nswick- IBoriaventtir e and(laspe Jan. 1-31I ---
Counties. ont

Northumberlan(d - Feh.S-14 I Cotnty.
Onitario '--- - . Nov. 30-Dec. 27, 1924: Cases, 33.

hlaImiilton.-------------- Jan. 24-30 1 . DDec. 28. lf'24, to Feb. 28, 1925:

-- --
- Cases, 41; (eatlis, 1.C'eylon ... Juily 27-Nov. 2*, 1924: Cases, 's;

Colombo Jan. 18-Feb. 7----- 4 ' death, 1.
China:

Amoy Nov. 9-Feb. 7 Present.
Antung .-v----------------- Nov. 17-Dee. 28 . ,-)

1)o Jan. 5-Feb. 8 - 10 1
Foochow .- Nov. 2-Jin. 27 D)o.
Iongkong Nov. 9-Jan. 3. 6f 2

Do . Jan. 4-17 .--- 4i 2
Manchuria-.;

HTarbln . 'Jan. 1.5-21 --------.
Naiiking . Jai. 4-17 .- Do.
Shtanghai . DDec. 7-27 1 2..

Do Jan. 18-24ChoseDo Feb. 1-14 31 4 Deaths amiiong Chinese.
C7hosenl:

Seoul . Dcc. 1-31 . I--
Czechoslovakia -\-pril-June, 1924: Cases, 1; occur-

Ecuador: ring in Province of Mloravia.Ectiador:iiI
(iuayaquil N-ov. 1-Dec. 15.9 4 .

Egypt:
Alexandria. Nov. 12-Dee. 31 10

Do .-- Jan.-28 . 8-
Esthonia . Dec. 1-31, 1924: Cases, 2.
France ...- July-December, 1924: ('ases, Sl.

St. Malo FeFb. 2-8 7 1 Believed to have been impor-ted
on0 steanmship Rtuyth from
Sfax, Tunis.

G rniany l------------------------------------------------- ----- June 9 Nov. 8, 1924: (ases, 7.
Franlkfort-on-MIain Jan. 1-10 . 1 -.

Gibraltar D)ee. 8-14 .l
Gold Coast ---------. I .July-September, 1924: Cases, 82;

dleathis, 1.
Great Britain:

England amid WVales - Nov. 23-Jan. 3.... 472 .
D)o.-.----- Jan. 4-Feb. 28 ....' 1,085 ...
Newcastle-onTye--- Jani. 18-Feb. 21. 91--iGreece ----------------------- . January-Juine, 1924: Cases, 170;

: d~~~~(eaths, 27.
Do July-December, 1924: Cases, 38;
Saloniki . Nov. 11-Dee. 22 3---------- deaths, 26.

India I .... 9 Oct. 19, 1924, to Jan. 3, 1925:
Bombay . Nov. 2-Jan. 3----- 30 18 Cases, 12,564; (deaths, 2,857.

D)o !Jan. 4-31 72 37 Jan. 4-17, 1925: Cases, 5,039;
Calcutta -OIct. 26-Jan. 8 307 170 deathis, 1,011.

Do . Jan. 4-31 .- 359 230 Mar. 5, 1925: Epidemic.
Karachi-------------------- Nov. 16-Jan. 3 1( 2

l)o . Jan. 4-Feb. 14 5S2 6
Al1idras . Nov. 16-Jan. 3 -1 122 48

D)o . Jan. 4-Feb. 14 2I85 90Rangoon . Ocl . 26-Jan. 3 ----- i 86 | 28
Dso----------- Jaln.4-3i 19Bl 34;

Indo-China --- Ja - ---------36 4 Aug. 1-Se1pt. 30, 1924: C(ases, 223;
Wovince deathis, 76.P'ros inec- I

Anamn Aug. 1-Sept. 30 ---- 49 11
('amnbodia .------ -do-------------d 40 9
('oehin-China do . 115 49 DSaig)n Nov. I6-Jan. 3 17

5 Inelui(ling 100 sq. km. of stir-
Do - Jan. 4-10

.
3 1I rotin(iilgcotintry.

.o . Jani. 25-31 r5ld2cnDo.Tonkin - Ausg. I-Sept. 30 19 t 7
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER- Onlitinued

Reports Received from December 27, 1924, to March 27, 1925-Colitiutled
SMALLPOX--(ontinued

Place Date ('ases Deat hs Reniarks

Iraq --- -ne 29-Dec. [1 1- 7 6(3
Bag(dzd - Nov. 9-Dec. 27 2 1-1-

Italy ------------------------ ---- ------- Jurne 29-Dec. 27, 1994: C,ases, 63.
Jamaica ---- Nov. 30, 1924-Jan. 3, 1925: Cases,

.50. Reported as alastrim.
Do Jan. 4-31, 1925: Cases, 43. lIe-

ported as alastrini.
Kingston- Nov. 30-Dec. 27 Replorted as alastrinm.

Japan Atg. I-Nov. 15, 1924: Cases, 4.
Naga.saki -Feb. 9-15 ----

Java:
East Java-

Pasoeroean- Oct. 2(1-Nov. 1 9 1
Do -Nov. 12-19 p . li,'pidemic in two native villages.

Soerabaya Oct. 19-Dec. 31 | 8. 212
West Java-

Batam . (1. 14-20 2-'-
Batavia Oct. 21-Nov. 14 2

Do . Dec. 20-Jan. 2 19 4(Cheribon Oct. 14-Nov. 21 15--IPekalongan .---I (.2
Do --- - .-.------- -.Dec. 25-31 3--------- Pro(vince.

Preanger Nov. 18-24
Latvia ...- -- Oct. 1-Nov. 30, 1924: Casse-s, 5.
Mexico: I

Durango . . Dec. 1-31 ---------- ------
S

Do - - Jan. 1-Feb.28 n
Guadalajara ... .Dec. 23.-29 I

Do .... Jan.612------
Do Mar. 3-9

Mexico City - Nov. 23-Dec. 27 ---.L)o - Jani. 11-Feb. 14 9 .
Monterey ! Jani. 24. 1925: Otbthreak. Mar.Salina Cruz - Dec. 1-31 1 I 14, 1925. presect
Saltillo ._________--________-Feb. 22- 28
Tampico ---- Dec. 11-31 .4

Do -- Jan.1-eb.28 40 1'
Vera Cruz Dec.I-Jan. 3 tol

I)o Jan. 5-Fel). 1.5
-

2.5D)o - Feb. 22-X1 ar. 8 - .---8
Villa Ilerniosa -- ec. 28-Jan.10 'resent. Locality. capital, State

of'Qtobasco.
Nigeria .. l Jan--iary-Juine, 1921: Cases, 357;

deatlis. 87.
Do July-Novrember, 1924: Cases, 87;

Persia: ,
deaths, 2.5.Persia:

Te.eran Sept.2'3-Dec. 21, 1924: Deaths,
Perul: 12.

Arequipa .----- Nov. 24-30 . . 1I
Poland .. Sept. 21-Nov. 29), 19214: Cases, 19;z (i} 3~deth1s 2.
P T o Dec.7- Jan.-3 Nov. 30- D(. 20, 1924: Cases. 10.Portugal:
Ljisbon De c.7,-Jan. 3 1.

Do J.an.4-Feb.. - 45 I
Oporto Nov. 30-De. 27 3 2

Do. - - Jan. 11-17 1-
Russia. . Janiuary-June, 192t:('ases, 9,683;

.1tly September, 19J24: Cases,
Siam: 1,251.

Bangkok I)e(. 28-Jan. 3 1,251.D)o .l- Jan. 18 31 4 6
Spain: i

Barcelona. Nov. 27-D)ec. 31! ,,--
Cadiz -- -- Nov. 1-D)ec. 31 9Doo Jan. 1-31 91
Ala(drid --- Year 1924 - 40Malaga . Nov. 23-Jani..3 97

Do .Jaii.4- Feb. ,i76
Valencia . . Nov. 30-1)ec.t 2.-!

Do . Feb. 15-21 .- 2-
S wit zerlanl: I

Lucerne . . Nov.It)-(D. 31 19-l)o -- Jan.l-31 .1 2t1
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW

FEVER-ConitinuiedI

Reports Received from December 27, 1924 to March 27, 1925-Conitinuted

SMALLPOX-Continut4d

Place Date Cases Deatlis

Syria:
Aleppo-------- ---Nov. 2.3-Dee. 27-.. 13

Do-----------Jani. 4-Feb. I1- 55 17
Damascus -----------Jan. 6-13 --------- 2

Tr-ipoli: Jl 4De 2 5
Tripoli-------- J l 14 D e 12-- 52

Tunis:
Tuinis------------Nov. 2.5-Dec.. 29. -- 42' 35

Do--------------Jan. 1-14 --- - - 29
Do-------------Jan. 22-Mar. 3 ----- 149

Turkey:
Constantinoplo - Dec. 13-19----- 5------

Unlioni of South Africa --------------------------
Cape Provinice-

De Aar District------Jan. 25-31 .------
Do Nov. .9-Jan. 17------ - --

Orange FreeState- - ov.2------8 .----
L,adybran(d Distr-ict- Jan. 15-31 -

Transvaal -----------Nov. 9-Jan. 10~-
U'ruguay--------------------------------

Do----------------------------------

on vessel:
S.S. liahana---------Feb. 18------- 1

S. S. Euyth

TYPHUS FEVER

Remarks

Nov. 1-Dee. 31, 1924: Cases, 14.

Outbreaik ait raillway caimp.
Ouitbreaks.

Do.
Outbreak, on farmi.
Outbreaks.
January-June, 192: Cases, 101;
deaths, 2.

July-October, 1924: Cases, 45;
(le-aths, 4.

At Santiago (le Cuiba, from
Kingston, Jamaica.

At St. Malo, Francee, from Sfax,
TIunis; believedi to have im-
portedi smallpox infection.

Algeria

Algiers------------ Nov. 1-Dec. 31 5
Do Jan. 1-31 33

]Bolivia:
La Paz-------- ---Nov.1I-Dec. 31 3 .-----

Do-----------Jan. 1-31-- 2
Bulgaria ---

(Chile: I o.25DeC'oneepcion-Nov.--2--Dee.-------
i)o..-------- Jani. &-12---------- 2

Iquiquec-----------Nov. 31-D)ec. 1
D)o------------Feb. 1-7-----------
Talcahuano ---------Nov. 16-Dec. 20--5----

Do----------- Jan. 41-10 -1--------
Valparaiso-----------Nov. 25i-Dee. 7 -4-----

D)o----------- Jani. Il-Feb. 14 -9-----
Chosen:

Seoul-------------Nov. 1 30 1---1-
Czeelinslovakia----------------------------
Egypt:

AXlexandria--------- Dee. 3-9-1----1-
(Cairo------------ 1c. 1-Dec. 23.. 13 8

Esthonia --
France

-- --
(;(ld Co:ist ------ -.---

Salo0niki ----------- o. 17-D)ec. 1.5. 3 2
Do------------Jan. 25-31 1

Japan
L.atv-a

Lithuania.- -- -

Juily l-D)ee. 20, 1S94: (Cases, 101;
(deaths, 14.

Jainuary-June, 1921: Cases, 191;
deaths, 28.

July-Oetober, 11924: Casses, 5.

Decemiber, 1924: Cases, S.

Dee. 1-31, 1924: Cases, .5.
July-October, 1924: Cases, 7.
Oct. 1-31, 1924: 1 ea,se.
Mlay-Juine, 1924: Casges, 116;
deaths, 8

July-D)eeember, 1924: Cases, 40;
deathis, 4.

Aug. 1-Nov. 15, 1924: Cass, 2.
October-D)eceinbcr, 1924: Cases,

30.
Auguist-October, 1924: Cases, 15;

de-aths, 1.
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER 'ontinlued

Reports Received from December 27, 1924, to March 27, 1925-Conitinuiied
TYPHUS FEVER-ContiniuedI

Place Date Cases Deaths

Mexico:
Duraigo -Dec. 1-31
Guadalajara -i )ec. 23-29
Mlexico City -I Nov. 9-Jan. 3 80-!

Do Jan. 11-Feb. 14____ 40
Morocco ;
Palestine-

Ekron ---- - Dec. 23-29 I
Jerusalem do 2 --

Do -Jani. 20-2 -1

Mikveh Israel do- 1 ----

Ranileh Feb. 10-l6-- 1

Peru:
Arequipa -Nov. 24-30 -1----

Poland

Portugal:
Lisbon
Oporto

Rumania ---------------

Do
Constanza

Russia
Len:ngrad

Spain:
Madrid-
MIalaga -- -------

Sweden:
Goteborg

Tunis-
Turkey:

Constantinople
Do

Do
Union of South Africa

Dec. 29-Jan. 4 2

Jan. 4-Feb. 7 -1 2
i-

Dec. 1-10

June 29-Nov. 22

Year 1924--
IDec. 21-27

Jali. 18-24

Nov. 15-Dec. 19.
Jani. 2-22-
Feb. 1-7-

Cape Province Nov. 1-Dee. 31-l-

East London
Do

Natal
Do

Orange Free State
Transvaal

Yugoslavia
Belgrtade

Nov. 16-22
Jani. 18-24
Nov. 1-Dec. -31
Jan. 18-24
Nov. 1-Dec. 31.

-do
Nov. 24-Dec. 28-.

1 --------

12

6 1

'- 6....----------

126 24

130 50

59

30 5

----------

Remarks

Includiug municipalities in Fed-
eral District.

D)o.
Novenmber, 1924: Cases, 5.
Nov. 12-Dec. 8, 1924: Cases, 7.

Sept. 28-D)ec. 20, 1924: Cases, 542;
deatlis, 33.

January-June, 1921: Cases, 2,906;
dlentils, 328.

July-Axugust, 1924: Cases, 89;
deaths, 12.

Jan. 1-June 30, 1924: Cases,
92,000. July-Sept., 1924: Cases
5,225.

Jtily 1-Dec. 20, 1924: Cascs, 40.

Nov. 1-Dec. 31, 1924: Cases, 345;
deaths, 87.

Dec. 21, 1924-Jan. 17, 1925: Out-
breaks.

Outbreaks.
Jan. 11-17,1925: Outbreaks.

Aug. 3-Oct. 18, 1924: Cases, 17;
deaths, 2.

YELLOW FEVER

Gold Coast -iOctober - Novem- 4
ber, 1924.

Salvador:
San Salvador --June-October, 1924. 77
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28 Last case, Oct. 22, 1924.
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