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V. THE EFFECTS OF NaHCO3 AND NH4CI UPON THE PENETRATION
INTO VALONIA OF TRIVALENT AND PENTAVALENT ARSENIC AT
VARIOUS H ION CONCENTRATIONS

By MA4TILDAMOLDLNI. LER BrZOOKS, Associate Biologist, Division of Pharnmcology, Ilygie-iic L;abo-
ratory, United States Public ficalth Service

These stu(lies are a continuation of previously reported experi-
ments on the effects of arsenic on the marine alga, Valonia. In a
formeir paperI (1), plants w-ere exposed for one hour to NaHCO3
solution before treatment witlh arsenic. This chan(red the pH of the
sap from 6.4 to 5.2 or 5.4, producingf an intracelluilar acidity by an
accumulation of free CO2 in the sap. It was found (2) that on
aeration withi CO free -NH3 free air, the sap bectamie more alkaline
than normtal aerated sap, having chtanged frorn pHI 6.8 to 8.4. This
showed that in addition to free CO2 basic ions also entered. Exposing
the plants to NaIHCO, before placing them in the arsenic solution
affected the amiount of arsenic entering lthe plant in the followiing
inanner: More arsenic was foun(d in both thie sap an,.d the protoplasm
wlhen AS105 Wa-S used; more arsenic in the sap but less in the proto-
plasm when A5s203 was used. Since the experiment was performed at
an external pH of 5.0 only, and the plants were allowed to remain
onlv one liour in the arsenic soluition, it was tlhouhlit of interest to
make a miore extensive investigation of this subject by studying the
effects of exposure at variouis timles up to 22 lhours at different HI ion
concentrations.
In addition, it was thought of inter-est to produce an intracellular

alkalinity and note its effects upon thle amount of arsenic found in
tlle cell. Intracellular alkalinity wa.s induced by placing the plants
in l-14 Cl solution, wlhich was the miietllo(l used by Jacobs (3) for
Rhlododeitidron petals. The wriiter (1) found that an expossure of
one-lhalf hiour to N114Cl solution produced an intrtacellular pH of
9.0 in Valoniia without injurv to the cells (as shown by their sub-
sequent viability).

'I'lT6 advantage of uising, a large single-celled organisimi like aloiiia
(wlhieh can be easily handle(d in pernmeahility stui(dies) is obvious.
Erriors suchi as those whielh tre pIesent in using nmass cutltures of
microorgranismis or whlole otr ground tissues are eliminllated. In miass
cultures it is not known into what portion of thle olrganisln tlhe; sul)-
stance penetrates, as tlhere is no way' of separatingf .1a 1micosCopic cell
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into its constituent parts and analyzing each one; the samne is true
of wlhole tissues-onily the aggregate of the penetr.ating substance can
be coniputed, anid some of tlis mayv hav1e occupie(I intercellular
spaces:, wherelIs the inethod of analyzing tissuie juiices lhas niot only
these drawbacks1, but is also subject to an error (if unknown miiagnitude
due to the portion of the substance left belind duringr extraction. In
wvoirking, withl itiiutlinalian orgaitsI[ l Vitro( , 111)IOIi11i111l (0)11litions must
necessarily prevail; while iln vivo many unknowin :lll(l tntcontiollable
factors are present. It is evident tbhat atn ideal inaterial weould be a
simple constructed living cell large enough to I)e sepa)rraled eas.ily
into its constituent parts which would then b)e sus-eptibe o1 seplarate
analI sis. Tlis is precisely what we lhave in tbe case of tie, init
alg,a, ialonta.. The species eimployed in this p-aper was I. llaicro-
physa which is smaller than the species TV. veliHtric(aas(l in the
formiier work. (1), (2), (4). Howlrever the conclusions obtailned by
woirk on these species are broadly identical even if the (lata (are lot
in all cases in exact quantitative agreemiienit. The Florida species
(V. vetdricosa) is much miiore delicate titan thlat used in Beiinu(lda
(V. mnacrophysa): the wall is thinner andl the layer of protoplasm
nlore delicate.1 V. nwacrophysa grows in chumps riat.her than singly
as does V. ventricosa. These clumps can l)e brokenl(l1).plt ilnto the
sing,le plants and used as suclh.

V'. macrophysa is less sernsitive tlhan I. veiltrwosa to cha.nges in
osmotic pressure, probably owing to the g,reater thickness o-f the layer
of protoplasm anid the wall; this is illustrated by the following
experimenlt: To sea water in wlich the plants are. (histille(l Water is
added, thlereby changing the osmotic pressure: V. ettrico-sa will
burst in a few seconds, whereas V. macrophyqa will remain intact for
a considerable time before bursting.
An improve(l method was use(d in weighing tlhe I) otopltsmn of

V. mnacrophysa. After the sap had been pressed out, tile w4all contain-
ing the protoplasm was weighed; then the protoplasnm was washed
out with. distille(1 water and the wvall carefully (drietl with filter
paper an( weiglled. The difference between these two weticlts was
tile weight of the protoplasm. Tile probable error in thle riatio
betwee-n the mean weights of sap and protoplasm was 6.4 per cent of
the mean. This is relatively high, owing to tlhe difficulty in making,
an absolute separation of sap from tlhe protoplism. Tlhe probable

1 ratios by weight of sap to protoplasm and of sap to wall were fouind to be .Ls foilow s:

Sap): pro- Sap: wall
toplasin

V. --trico------------------------------------------------ 164:257: 1
V. niacrophysa - 25. Vi:1. 6 :1 103L1. 6: 1
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error of the ratio between sap an(1 wall is lower (1.6 per cent) because
this difficulty is not met ill separatino the weall from the otlher con-
stituents.

It is readily seen how muclh heavier the protoplasm and wtall are in
V. macrophysa than in V. ventricosa.

METIIOD)

The plants were separated into tlhree groups when ready for use.
The first group was placed in sea water only, the second group for one
hour in sea water containing NaHCO3 (0.03 AM), an(d the third
group for one-half hiour in sea water containing NH4Cl (0.04 M).
The cells in the last two solutions were carefully rinsed witlh fresh
sea water and drie(d on filter paper, and thiree sets were then simultane-
ously placed in the arsenic solution. The H ion concentrations of
the sap of the three sets at the beginning of the experiments were as
follows: the first set was normal (pH = 6.4), the second set abnormally
acid (5.4 to 5.2), and the tlhird set alkaline (9.0). As is explained
later, the pH of the sap returne(d to normal in most cases (luring the
course of the experiment when plants were in arsenic soltution. The
initial pH values were not retained.

All pH determinations were done with indicators. The indicated
pH of the sea water used was 8.2 at 220 C., cresol red, thymol blue,
and borax buffers being use(d as standards. No correction was
ma(le in these tables for salt error because there are no data for the
salt eri'ors of the inrdicators in 17alonia sap, and it wals thought
desirable to keep all figures comparable. Other workers (7) have
obtained p'1 8.2-8.0 at this temperature for water of Bermuda taken
from thle same locality as that used in these experimnents. The
figuIe obtained by the writer ag,rees withi this wlhen the proper cor-
rlectioni for salt error is made.
The pH of the sap of Valonia as obtained by Crozier (7) was 5.0

to 6.7, the mode being at 6.0 and the average 5.9. These figures
were corrected for the salt error in sea water of the indicator used.
Valor ia sap, tested witlh brom thymnol blue andc methyl red, by
comnparison with NaOH and phosphate-N\aO(J buffers prepared in
the Division of Cheimistry of the Hygienic Laboratory ordinarily
gave an indicator color correspondino, to pH 6.4. Whenever the sap
of a g,iven cell had a highter pH than this the cell was discarded.
Somle cells, how-ever, had a sliahtly lower pI-I.
The salt error for Ial7onai sap is not known. Corrections, however,

could be made by consideringf the mnolecula-r concentration of Valonia
sap about 0.5 (it is approximately that of sea water). Since, lhow-
ev7er, there are no data for some of thle indicators used, it was thought
better to make no correctionis. This does not invalidafte the con-
clusions, which are coilmparative.
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The further procedure was as follows: At stated intervals the
plants were taken out of the arsenic solution, carefully rinsed to
fIee tlhemn of contamninating arseiiic, quickly (Iried on filter paper
an(l pierce(l witht a fine pointel piece of clean glass. The sap, being
unider pIressuire, comes out rea(lily and leaves the protplasm lining
the ANall. The wall is ctit open farther and the protoplasm washed
out with sea water or distilled water from a smanall dropper. Thle
wall thus remains as a clear transparent mnembrane. Thlese three
coilstituelnts-thle sap, protoplasm anid wirall-placed in separate
c'rucbles, are dr-ied, incinerated, and analyzed for arsenic according
to the Gutzeit methiod.
The Gutzeit test is described in a previous publication(l). This

nethod is sensitive to 1 mrIng. In these experiments fiomn 3 to 5
planlts containing from one to two c. c. of sap each were used for each
deteirmiination, This produced a greater stain on thle test paper,
enablingr one to readUl. the test more accurately. Since all the num-
bers were reduced to a common unit-mmg. of arsenic per I c. c.
of sap-tle readings recorded here are sometimes less than 1 mmug.
and appear as though they were taken below the limit of sensitivity
of the test.

In comparing the amounts of arsenic found in the three comlponents
of the cell, the actual amounts found in the protoplasm and wail
were multiplied by the figures indicating the ratios between the
weight of the sap and those of these two components (205.3 for pro-
toplasm and 103 for wall). This gives figures representing the rel-
ative concentration of As in each part of the cell.
Both pentavalent and triv-alent forms of arsenic were used. In

the case of the former, orthoarsenic acid (As (OH)3+,12H,0) was
the reagent actually used, but for convenience and clearness this
will be desitnatedl throughlout this paper as As,01, in contrast to
As,0,, whlich was used as such.

Arsenic in the fornm of As205 or As.,03 was dissolved in distilled
water and brought to the desired pl1 by the addition of NaOH. Sea
water could not be used as a solvent on account of the precipitation
of Mg by iNaOH. After NaOH combines with arsenic the resulting
sodium salt can be addled to sea water without precipitating Mg.
The concentration of the solutions used was 0. 002 MNI in respect to
arsenic. The volume of the solution in which the plants were placed
was 200 c. c. The temperature varied only slightly from 220 C.

All the reagents used were special arsenic-free preparations which
were testedl and found to contain no arsenic. No arseniic was found
in Valonia in the control experiments.
The extelnal pH was varied from 5 to 9 an(d kept constant at any

given pTI below S.4 by aldding traces of ICI. At pH 8.4 and above,
the sodium arsenate and Na arsenite act as buffers, and the pH
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remains constant; but at lower pl1 values there is a tendency to
shift to more alkaline reactions. Buffers were not used becauise of
their comnplicating effects described in a previous paper (1). The
internal pH of the cells was also varied, as explatined above, by the
use of NaJJCO3 and NIIJC1, givinig internal acidity and alkaiinity
respectively. V!arious combinations of sodiumn and potassiuin
bictarbonates anid arsenates were tric(l at various external p17I values,
but no significant differences were found. Since the changes of
internal pHi are, at most, of a few lhours duration, the (dlata miuist be
considered wvith thlis point in mindl.

All experiments were paralleled by survival tests, the results of
which are given in Table 1. The imiiportance of determllining whether
the plants were injured by treatmient with arsenic was discussed
in a pr.evious paper (1).
The plants were kept as long as possible in bowls containing, sea

water, wlichl was renewe(d every (lay. Some were kept longer than
30 days; but cells surviving in good condition, i. e., remaitning turgid
and olive green in color, foi this length of time were considereed to
lhave been uninjured and were or(dinarily discarde(l. The normal
plants survived under laboratory conditions a month or more. Whlere
a shorter time of survival is indicated, injury had probably occurrled.
Each figure is representative of froin six to forty plants.

Noiiral untreated cells of V. ma(rophysa could be depended upon
to live one inonth or more un(ler laboratory conditions, i. e.,
in 300 c. c. finger bowls (flat glass (lishes) containing sea water, which
was renewed daily, while- 1V. veutticosa (the species coinsidered in
previous papers (1), (2), (4), under the samiie condlitioins survived
for fromi ten days to one month.

RESULTS

Pentavalent arsenic is less toxic to Valonia thian trivalent arsenic
in tlhe same concentration and at the same IS ion concentrations;
in fact 22 hours' exposure to trivalent arsenlic producedl definite
evidenice of injury, as shown in Table 1, plants treated in this wvay
surviving less than 30 days and in a few cases only a few days after
they had been replaced in sea water. Therefore the inicreatsedl almountit
of arsenic in cells treated for 22 hours with As,O3 may be consi(lered
as (lue at least in part to injtry of thle ccll.

PENETRATION INTO TILE SAP

Figures 1 to 16 represent the number of micromilligrams of As
found (ordinates) in the sap when the external solutioin wvs kept
at various phi values (abscissae). There are 4 figtures to ealehl set,
representing determinations after 1, 5, 10, an(l 22 hiours in the ar-
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senic solution. There are three curves for each figure, representing
the three H ion concentrations of the initernal sap-normal (A);
more acid (by treatment with NaHCO,), (B); and alkaline (by
treatnment with NH4C1) (C). Each point on the curve represents
the mean of from three to nine ex)eriments on from two to five

AO -SAP
CUIVE A No PEVfOUS 1RrATNIENT
CURVE 13 *WTH NaI4CO3
CURVE C =wirtl IvH4d

4M4G. As.
IHOUR MMC-AAs 5HOURS

2

0~~~~~~~~~~~~~

Ft G.1. p 14s FIr,.2.

MM&. As.

2 -

A~~~~~~A

S 6 7 p 5 7 g '

p-14 P1
FIG. 3. FaG. 4.

Fics. 1-4.-Number ofmmg. of arsenic in tbe sap of Velonia (ordinates) at various H ion concentra-
tions of the external solution (abscissae) after plants had been 1, 5, 10, and 22 hours, respectively,
in a solution of pentavalent arsenic (As2s4) of 0.002 Al In sea water. Curve A, without treat-
ment previous to placing the cells in arsenic; curve B, in NaLC03 solution (0.03 Avl) for one

- houir previous to arsenic treatment; curve C, in NHICl (0.04 Ml) for one-half hour previous to
arsenic treatment.

plants each. The probable error of the mean is less than 6 per cent
of the mean. In all the experiments the minimum amiount of ar-
senic was found at an external pH of approximately 7.0 to 7.5.
This agrees roughly with the writer's previous work in which the
minimum amount of arsenic was found at approximately pH 7.0.

There was one marked difference in the results with trivalent
and pentavalent arsenic. In the former case the amount of arsenic
penetrating was slightly increased by previous treatment with
NaHCO3, and considerably increased by previous treatment with
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Nil4Cl. When pentavalent As was used, considerably more arsenic
was found in the sap wlhen NaHCO3 was previously used, but con-
siderably less whlen NH4,Cl was used. These effects represent the
mean effect at all pfl values, and at all four readings (luring eaclh
experiment, but slight quantitative deviations occur when indlividual
pH values of the exteInal solutioni or (lifferent perio(ds of exposure
to these solutions are consi(lered separately-for example at the
extreme acidl and alkaline ends of the pH range.
NaH CO3 pro(luCeS a decided increase in the amouint of arsenic

found whien As9O5 is used, whereas in the case of As20; it causes an
incretise only in the more acid solutions. Table 9 gives the ratios
between the amounts of arsenic foun(d when NaHCO3 or NH4CI are
used and the nornal amounts at corresponding pt1 values of the
outside solution.

Table 10 gives a comparison of the ratios of concentrations of
arsenic found in cells treated with either NaHCO3 or N1I, CI as
compared with control cells after exposure to arsenic solution.
These figures are the averages of all determinations.
The figures show the following averagre changre in the amounts

of As found in the sap: As2O3 with NaHCO3, + 9 per cent; withi NH,Cl,
+ 66 per cent; As.,O with NaHCO:, 4-32 per cent; with. Nl4Cl, -8
per cent.

It is interestingf to note the reversal of the effect of Nil4CI when
As203 is substituted for As,O5. This is most marked when the external
solutions are acid, and then mainly after the first five hours.

It is important from the point of view of explaining the observed
phenomena to note the change in rate of As penetration during the
course of the different experiments. If the rate of penetration
changes d(urin(g the progress of an experiment it can hardly depend
on the external pH, which remiiains constant; and, vice versa, if thle
rate of penetration is constant it could hardly depend on the iinternal
pll, whichi varies as the experiment groes on.
The progressive chianges of internal p11 are shiown in Table 2, in

which the pH of the sap is shown at the time of taking eacih reading,
under various conditions of previous treatiment and external p1 in
the experiments represented in the figures.

Previous treatment for one hour with NaHCO3 causes free CO2
to accumulate in the cell sap so that its pH becomes 5.2 to 5.4, whereas
previous treatment for one-half hour withi Nil4Cl pro(luces, by the
accumulation of Nil3, a pH of 9.0 in the cell sap. When the cells
are subsequently placed in alkaline solutions the pil of the sap has
in most cases retuirned to normal within 10 hours. In acid solutions,
(pH 5.0) the sap becomes more acid than normal; its p1l becomnes
the same as that of the external solution whien this has a p1h of 6.0
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As.03 SAP
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FIGS. 5-8.-Number of mmg. of arsenic in the sap of Valonia (ordinates) at various H ion con-

centrations of the external solution (abscissae) after plants had been 1, 5, 10, and 22 hours,
respectively, In a solution of trivalent arsenic (AssOs) of 0.002 in sea water. Curve A,
without treatment previous to placing the cells in arsenic; curve B, in NaUCOs solution
(0.03 Ml) for 1 hour previous to arsenic treatment; curve C, in NII4CI (0.04) for one-half
hour previous to arsenic treatmaent.

146



January :S. 19215

or 6.4. These changes are practically in (lepelident of the previouts
treatment, whethler witli NaII1CO3 or NII4CI.
The rate of penetration of arseniic also varied(l uring the progress

of nmost of the experinments. Thus, when N14 Cl is used, arsenic of
the pentavalent type penetirates more slow-ly at all pl-I values of the
external solutions; (during tlhe first lhour the difference is insignilicant.
In acid solutions the (lifferenie is very inarked; but w hen alkazline
solutions are use;d the difi'erence griladually1v diminislhes oi e-en vanishes
during the progress of the experimient. When trivallent arsenic is
used, the rate of penetr-ation is laffected in the oppsite mianner-an
inciease in the amiiount of arsenic is ev-idenced fiom the first hour.
Except in the mnore alkaline external solutions the differenice in As
content between the saps of treated and normal cells seemiis to remain
about the same throughout the 22 liours. In other wor(s, it would
appear as if the eflects of free NIb in the sap, which caused the in-
creased penetration of arsenic (luring the first hour, no longer per-
sisted after the first hour; after that time the rate of penetration
was the same as the rate into the control cells, the arsenic content
(at the same timne keeping the initial amount in advance of the normeal.
In the alkaline external solutions, however, there is some evNidence
that the increase(d rate of penetration is maintainedl tlhroughliout a
cois1ti(lerable plI't of the experiment.
NaHCO3, used vith As205, increases the amount of arsenic fouiid

in the sap. W'hen acid solutions are used, this inerease is apparent
at the first realding (1 hour); but alkaline solution§ delay the in-
crease, which is apparent only in tlhe last rea(ling (after 22 hours).
Between pll's 6.0 and 8.0 NaIICO3 has very little effect. Ini the
case of As203 there is an increase in the amount of arsenic at piH
5.0 (external soluition) which is peieeptible at the end of the first
hour; after that timie there is no further gain; the rate of penetra-
tion becomiies essentially the szame as that into untreated cells. Ex-
cept at pll 5 the differences in As content, wlhile consistently in
favor of cells previously treated witlh NaICC03, are ailmost negligible.

Briefly sttated, more arsenic penetrates through the protoplasm
into the sap when trivalent arsenic is in the external solution than
when pentavalent arsenic is used. This is true in all three con(litions
which governed the experiments-A, nornmal; B, with NaIICO3; an(l
C, with NH4CI. It is most marked in the alkaline rangre, an(d still
more so when NH4CI is used.

ACCUMULATION IN THE PROTOPLASM

In the protol)lasm more arsenic is found when the pentavalent form
is used; NaHCO3 increases an(d N-11,C1 decreases this ttamlouint. It
would seem, therefore, that pentavalent arsenic unites witlh or is
otlhewise led to accumulate in the protoplasm to a greater extenit
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As,d-PROTOPLASM
CURVE A - N0 PREVIOUS REAJTfMENrT
CURVE B -WiTH NaNCO3

CURVE C - WITH NH4CI
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FIGS. 9-12.-Numnber of nimrg. of arsenic in the protoplasm of Talonia (ordinates) at vat ious ion
cuncentrations of the external solution (abscissae) after plants h2a(1 been 1, 5, 10, and 22 hours,
respectively, in a solution of pentavalent arsenic (As205) of 0.002 M in sea water. (Curve A, with-
*,ut treatment previous to placing the cells in arsenic; curve B, in NaHCO3 solution (0.03M) for
1 hour previous to arsenic treatment; curve C, in NHI(C1 (0.04 M) for one-half houir previous to
arsenic treatnment.
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thlan trivalent arsenic, exeopt when'\TNI,C1( i.s tuse(l. Trivalenlt arsenic
.ppeaI's to filter through rapidly inito thesCsap.

'11w results alre SUlnmarize(l in 'J'abl 9, in which are? given the
ra^tios of the mean .arsenic contents of the protoplasm of cells exposed
to solutions of trivalenit as comparedl with pentavalent arsenic. These
rIa'tios are given for each of the three types of previous treatment
(iol,lItINalICO3.and NIJI4C1) untler two con(litionis: Exteirnal solu-
tion aci(l (pIl 5.0-6.0) and external solution alkaline (p1l 8.0-9.0).
rTli, probatble error of the meani is less than 3 per cent of the niean.

It, will be seen. that the ratios are further firom unity when the
senLLStlic is penetrating fIrom aci(d soltutions, whereas the greater (liffer-
ences in As cointeInt of the. sap were observed wihen the external solu-
tiolis were alkaline.

Jtist what the relation between tlhe p11 of the sap and that of the
pirotoplasm is, is not known; but it seems probable that when there
is aIn eCxcSS of CO, or NH3 over the normal in the sap, there
wotil(d also be an excess of free CO3 or NH3 in the protoplasm, espe-
cially since these Sub)stances lha(l to come through the protoplasm to
get into the sap.

Tral)le 10 gives the ratios of concentrations of arsenic in the proto-
plalsm of previouisly treated cells as compared with control cells after
exposure to arsenic solutions of (lifferent p11 values.
The figures for protoplasm show the following average clhang,e in

the amount of As foun(d in the protoplasm: As2O. with Na0ICO3,
-2 per cent; witlh NJ1,C1, +51 per cent; As,O5-, witlh NalCO3,
+ 16 per cent; with INI-J4Cl, -35 per cent.
The same reversal of the effect of NH4C1 on the amount of arsenic

in the sap is found in the protoplasm to a more marked degree when
triv.lent and pentavalent arsenic are substitutedl for eaclh other.
Differences in the effect of Nal CO3 are also apparent.

ARSENIC CONTENT OF TIIE CELL WALL

T.ables 7 tind 8 give the data for penetration of both kinds of arsenic
inito the wall. They su,ggest the lack of inifltuence of the wall upon the
penetration of substainces into the interior. No consistent differ-
ences are shown and, therefore, no curves are plotted. Tlhe numbers
given in the tables were obtained by multiplying the experimental
ligulres by 103, the ratio between the weight of the sap an(d that of
the wall, and, hence, indicate the concentrations of As in the sanie
unlits as those given above for the sap and protoplasm.

CENERAL COMPARISONS

Tables 3 to 6 give the data from which Figuires 1 to 20 are com-
)uted. Figures 17 to 20 slhow nmire clearly how changes in thie 11
ion concentration of the in1terior of the cell affect the aniount of

Ja;nuarwy 23. 192".5
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A 52 0 - PROTOPLASM
CJRVE A - NO PREvious TREATMENT
CURVE B = WITH NaHCO5
CuRvE C - WITH NNI4CI
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Firns. 13-16.-Number of mmg. of arsenic in the protoplasm of Valonia (ordinates) at varioul

II ion concentrations of the external solution (abscissac) after plants had been 1, 5, 10, and
22 hours, respectively, in a solution of trivalent arsenic (As2O0) of 0.002 M in sea water. Curve
A, without treatment previous to placing the cells in arsenic; curve B, in NaTIC03 solution
(0.03 M) for 1 hour previouis to arsenic treatment; curve C, in NHIC1 (0.04 M) for one-half
hour previoms to arsenic trea tment.
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arsenic h'otud in the SXpanI"d P)rotoplasm at (liffer-ent external H ion
concentrationis from p1l 3.0 to 9.0. In these (linagrams the pH of the
sap is given at the time whlen Vulwioia is place(d in the arsenic solu-
tion. It mlust I)b lil(ledrstoo(d tlhat this gradually changes in the course
of an liouIr (sfce Table 2). T'l IL ion concentration of the sap was
measure(d bv the indicator method, as wi-as stated before, but tllat of
the protoplasm could Inot be so measured. h'lie pH of the l)rotoplasm
s und(loubte(lly affet edl by free CO., tan(d free NH3, because these sub-
stances have to,pass tliiouigli tlhe protoplasm in order to reach the
sap; but, since the constituents of the p)rotoplasm may resist changes
of reaction the H ion concentration of the protoplasm would perhaps
not always be exactly thie stame as that of the sap. Tlhe difference
could hardIly be of any great magnitude; the internial pH values for
protoplasm are given with this reservation. These values were de-
termlined only at the entd of the first lhouir before the internial pH ha(l
under(gone any great clhange from its initial value.

There is a (leci(ld(e ten(lency for- inore arsenic to penetrate into the
sap from a solution of As203 when the sap is alkaline, and less wlhen
it is more aci(l than normal (Fig. 17). The same general relations
betw-een internal pHl and arsenic content are valid for protoplasm as
long as the external solution has a pH1 of 7.0 or less. At 7.5 ther'e is
no effect of internal p11, and in more alkaline solutions the arsenic
content decreases with increasing internal plI (Fig. 18).
Wlhen pentavalent arseniic is used the amount of arsenic found in

the sap is greater when the internal pH is eithier above or below
normal, except whlen the external soluitioni is alkaline (pH S.4 and
9.0). This is slhown in Figure 19. In these last two curves there is
less arsenic found when the inteinal pH an(l the external p11 are
both alkaline.
The amount of arsenic foutnd in the protoplasm of cells exposed to

solutions of As.,05 decreases decid(dly wlhen the sap is alkaline, and
increases decidedly whien the sap is more aci(I than normal.
In general, then, pentavalent arsenic penetrates better when the

sap is acid, and trivalent arsenic penetrates better when the sa) is
alkaline; but when the external solution is alkaline, the effects of
internal alkalinity are greatly affected. This is noticeable in the
case of As,O3-sap (Fig. 17) in wlhich case the difference in As con-
tent of the sap at the internal pH values 7.0 and 9.0, for example, is
greatly decreased; it is particularly striking in the cases of As203-
protoplasm and As.O5-sap where an increase is turned into a decrease
(Figs. 18, 19), andi is seen as a reenforeement of the effects of internal
pll in the case of As2,Q,-protoplasm (Fig. 20), where alkalinity of the
sap already acts to hinder the accuimiulation of arsenic.
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FIG. 17.-Number of mmg. of arsenic (ordinates) in the sap of Valonia when the internal pH

is varied (abscissae), at the same time keeping the pH of the externlal solution constant (num-
bers on the curves). Plants renmained 1 hour in the trivalent arsenic solution of 0.002 M in
sea water before being tested for arsenic.

FIG. 18.-Number of mmg. of arsenic (ordinates) in the protoplasm of Valonia when the internal
pli is varied (abscissae), at the same time maintaining a constant external pH (ntumbers on the
curves). Plants remained 1 hour in the trivalent arsenic solution of 0.002 M in sea water
before being tested.

FIG. 19.-Number of mrng. of arsenic (ordinates) in the sap of Valonia when the internal
pIt is varied (abscissie), at the same time maintaining a constant external pH (numbers on
tbe cutrves). Plknts remained 1 hour in the pentavalent arsenic solution of 0.002 MI in sea
water before being tested.

Fim. 20.-Number of mnmg. of arsenic (ordinates) in the protoplasm of Valonia when the internal
p11 is varie(l (abscissae), at the same time maintaining a constant external pH (numbers on
the eurves). Plints renmained for I hour in the pentavalent arsenic solution of 0.002 M in
sea water before being tested for azsenic.
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DISCUSSION

Since the changes in internal pH are only temporary, it is of
interest to analyze the data with a view to determiining whether the
increased arsenic contents recor-dedl for the later readinas are the
result of a continuous gain compared with the normal, or wliethler
tliey are only the result of a " liead start"' obtained before the effects
of the NaUtlC03 or NH,C1 had disappeared. In most cases it cer-
tainl seemns as if tlhe initial increase or decrease were not permanent,
i. e.. that the effects (Itic to NaJICO3 or NH4Cl were only teimiporary;
but the rate of penetration of arsenic froimi an AS20. solution into thle
plrotopllasnl of cells previously treated with NIl4Cl seems to remiiain
for some time in excess of the normal rate. Since (lata are not
consistent in this respect, no generalization can be mnade as to
wlhetlher the observed effects are imnmediate results of the presence
of NH13 and C(O or wlhether thev are of a secondary nature.
The dalita are also to be examine(I from the point of view of possible

correlation b)etween arseniclpenetration and pl1. Thlree determi-
nants at least are to l)e considered: first the effect of the 1)11 of the
external solution onI the concentration of undissociated acid, and of
arseniate and arsenite anions in the solution bathing thie cell; second
the effects of the internal pH on the amount of free, un(liffusible,
wetak base available in the protoplasm to combine with and hold tlhe
arsenic anion; third, possible effects of the pH on the viscosity or
some other property of protoplasmiic constituents of an ampholvtic
tYpe. Thlis slhould prodluce an inflection in the curve representing
al'senllic content as a function of pH, the inflection corresponding,
to an isoelectric point or region.

(a) EXTERNAL PH

Crane (5) lhas studied the toxicitv of various alkaloids to Para-
acium and founid that those hiaving comnparatively large dissociation

constants varie(l in toxicity with changes in H ion concentration in
sulcll a wav as to indicate tlhat the effect of hydrogen ions upon toxicity
is due to an action uponl the drug rather than upon the cell itself.
C ranie attributes tlle effects of the drugs to the undissociated free base,
which in the case of alkaloids with hiigh dissociation constants,
l)ecomes greater in amount as the 11 ion concentration is decreased.
lt lhas been sugg,ested that the differences in penetration of the two
acids of arsenic at various H ion concentrations is likewise due to
(lifferences in dissociation of these acids at different H ion coiicen-
tn-ations of the solution bathing the cells.
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Thle influence of the H ion concentration upon the (lissociation of
arsenic andl arsenious acids may be deduced fromii the following
equations:

If we hav-e an acid. HA, with a dissociation con(;stant Ka, then

(A) x (+)
(H! A)-

whlere A- an(d HF+ aIre the anion and hydrogen ion, respectivelv, an(d
brackets denote concentration o0' the sul)stance indicated, 01'

(He+) _(tIA)
Ka (A-)

Since tlhe salts of the acids with strong balses may he regarded as
being completely dissociateed, we miay consi(ler that, all the arsenic
in the solution is in the foini of either H1A or.A-, the un(lissociated
salt BA l)eing negligible in aIiiouIt, andCt

(A-) + (H 1)--

Tlhe first (lissociation constants of these two acids are 5 x 1-3 for
arsenic (8) and 6 x 10-s for arsenious (9.) The seconid a(ln third (lis-
sociation constants are so small that they may be neglected. Sub-
stituting into the above equations these values and assuming (lifferent
values of (H) we may calculate the pIroportions of (lissociated and
undissociated acid at the extreme H ion concentrations used, pH
5.0 and p1 9.0:

pR a.0 pH 9.0

Arseinate anion - -- 0. 998 0. 9(99 -
Un(lissociated arsenic .002 . OOC0002
Arseiiite anion -----37 .9914+
Undissociated arsenious acid.-6-- .00G17

Practically all of the arsenic of ars,enic acidl is in the form of the
dissociate(d aniion at both 1H ion concenltrations indlicate(d, an( there-
fore at all interiine(liate H ion concentrations. It follows that if the
penetration of a+rsenic acid into h am (lepen(le(1 urpon the dlissocia-
tion of the acidl alone, the curves shoixving2arsenic penetration as a func-
tion of pH shboldl foIm a straight line. The figures slhow thalt this
is not the case the curves, all have minlimuim penetration at pH1
values near neutiality. The curses sutggest rather the result of an
isoelectric point or region. Therefore the (lissociation of the aci(d
can not be thie principalietoui r.(llponsible for the rate of penetration
of airsenic acid.

In, tile casle of alrsen(Miou1 aici(l less of the aci(l is (lissociate(l at
pll 5.0 (37 pcr cent) thi-li alt p1)1 9.0 '(99) l)er cent). If the penetra-
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tion of arsenious acid depended upon the amount of arsenite ion
present, then one ought to find three timnes as mnuch arsenic pene-
trating at pH 9.0 as at pH 5.0. The sap never shows any such
effect, and the protoplasm shows it only after the first five hours.
It is obvious that the evidence is against the hypotlhesis that only
undissociated acid penetrates. The presence in the curves of aimini-
mum near the neutral point suggests again the influence of an iso-
electric point or region. We may conclude, therefore, that the pH
of the external solution does not produce its characteristic effects by
influencing the dissociation of these two acids, but rather through
some intermediary effect upon the protoplasm. If thlere is any effect
at all in the case of As2O3, it is effectively concealed by other more
important factors.

(6) iNTERlNAL, PH

The second possible determining factor to be considered is the
effect of internal pH on cell constituents.
McCutcheon and Lucke (6) investigated the effects upon the

penetration of dyes of changes of both internal and external hydrogen
ion concentrations. When the interior of the cells was alkalinie,
alkaline dyes penetrated less rapidly than when the cells retained
their normal acidity, even if the external solutions were of the same
alkalinity in both cases. When the internal H ion concentration
was increased, however, by free C02, even more dye was present
than in normal sap. They conclude from this that a basic dye
combines with some acid substance of the protoplasm wlhich is an
ordinary acid ratlher than an ampholyte.
In the experiments of tlle writer the anion ratlher than a cation is

to be considered. If the above theory is applied, more arsenic
should be found wlhen tile interior of the cell is alkaline iathler than
acid. This is the case when arseniious aci(d is used and when the
external pH of tlle suirounding solution is 6.0 to 9.0, but not when
it is 5.0.

Arsenic acid (loes not conform at all to this hiypotlhesis, because,
less arseniic is found in bothi protoplasm and sap when they are
niade more alkaline.
The explaniation involked by McCutcheon and Lucke to explain

their results is ina(lequate in the case of arsenic. This leaves us
withl only the third possibility, namely, that the iinternial p11 affects
some physical property of a cell constituent or constituents of anI
aImpholvtic inature, tlhus leading to the presence of ta ininmumn in
thle expelimental curves, whNliclh ininimnum correspon(ds to an isoelec-
'ie p)oint or regTiotn.
Howeve-, since thle isoelectric points of most of the recognized

mphozly-tes of the type preseiit in plants lie at a lower pH tlian tlie
233120-.)t- 2
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minima foun(d in these experiments on arsenic (pH 4.5-5.5 rather
than 7.0), the position of this minimum miay be affected by some-
thing b)esides the ampholytes. This may possibly be a result of the
presence of a weak base acting in a way analogous to the action of
the weak acid in McCutcheon and Lucke's theory.

SUMMARY

The differences in the penetrat.ion of trivalent and pentavalent
arsenic into V"alonia under various con(litions led to the following
conclusions:

1. Wlhen Valonia is placed in solutions of arsenic at various
H ion concentrations, the concentration of arsenic found in the sap
is less thaln that in the protoplasm. With trivalent arsenic the differ-
ence is less titan. witlh pentavalent arsenic.

2. The minimum amount of arsenic penetrates into the sap and
the protoplasm when the external arsenic solution is approximately
neutral.

3. VVhen free CO2 is allowed to accumulate in the plant, an(l the
plants are then placed in pentavalent arsenic solutions of various
H ion concentrations, more arsenic is found in botlh the sap and
the protoplasm than in normal plants place(d in similar arsenic
solutions. 111hen trivalent arsenic is used instead, the concentration
of arsenic in the sap is increased, whereals thatt in the protoplasm is
decreased.

4. When free NH3 is allowed to accumtulate in the p1lants and the
plants are then placed in pentavalent arsenic solutions of various
H ioIn concentrations, less arsenic is found in the sap and the pro-
toplasm than in normal plants placed ill similar arsenic soltutions.
When trivalent arsenic is used instead, more arseniic is found in the
sap and in the protoplasm than in noirmial plants place(d in similar
arsenic solutions.

5. The pH of the external solution, as w(ell as that of the inside of the
plant, affects the rate of penetration of pentavalent an(l trivalent
arsenic. lien eitllei or botlh the external or interinal pII values are
low, more pentavialent an(1 less trivalent aIrisenic is found in the
piotoplasiii an(d in the stap; the opposite is triue wlhen the external
solution lan(l the interior of the cell are alkaline.

6. 'lcherc is no (lifference in thle amount of As found in the wall
un(ler A-arying(t conlditions; apparently tlhe wall (loes not affect the rate
of penekration of Ais into the protoplasm and the sap.

7. It has been shliown tlhat-
(a) I)ifferences in tlhe rate of penetration of arsenic as influenced

bv elang(res in external pH, can not be explaine(d bv attributing them
to (lissociation of the aci(1s and subsequent effect oni the arsenic in the
external solution.
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(b) These differences in the rate of penetration s-eemii to be (lue to
effects on the protoplasm initiated by changDes in bothl the internal
pH of the cell and the pH of the bathing solution.
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TABLE 1.-Number of days of survival of Valotia after expostre to arsenic in sea
water

Previous treatment with--- Seawater Seawater + Seawater +
NaaHCO3 (0.03 M) NH4CI (0.04 Mi) Normal

Ilours in solution -----------22 10 22 10 22

PENTAVALENT

p1) of As solution:
5.0 -35 1 45 40 30

6.0 _ - - -- _ .30 _-_-_-_-_
;.4-39- 40 -- 30

7.0 - 37 - 38-30 6
7.-30!39 -----

8.0 ---------------------------------- 70 ----------6040
8.4 -.- ------- 40 400 0 S-9-(ays.

9.0 -39 40 30 20

TRIVALENT

5.0--------------------1---- 0 1 10 43____ 2 .
6.0 --------------------------------- 30 ---------- 30-30
6.4- 35 10 30 3 35 6
7.0 -50 15 30 4 30 9

7.5 -30 10 33 2 3 2.
8.0 -34 2 32 10 28 3
8.4 -30 2 30 4 30 4 .
9.0- 30 4 30 5 .- 30 -.-
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TABLE, 2.-pH of the sap of Valonia after exposure to ar.senic in -sea water

With As2O5

Previous treatmnent
---

Seawater Seawater+NaHIC03 Seawater+NH4CI
(0.03 M) (0.04 M)

hlours in solution-----0 1 - 10 22 0 1 5 10 220 1 5 10 22

p11 of arsenic solution:
5.0--------- 6.4j5.2 5. 4 5.2 5.4 5.2 5.5. 5.3 5.2 ----9.0 5.8 5.8 5.2 5.0
6.0----------6.4f 6.0 5.4 5.4 5.4 5.2 --------------9.0 6.8 6.2 6.0 6.0
6.4----------6.4 6.-I 6.4 6.4 6.4 5.2 6.4 6.4 6.4 6.4 9.0 6.4 6.4 6.4 6.4
7.0----------6.4 -------- 6.4 5.2--------------9.0 6.8 5.8 6.0 6.2
7.5----------6.4 6.4 6.4 6.4 6.4------------------9.& --------7.8 7.6
8.0----------6.4 6.2 6.4 6.4 6.4 5.2 ----- ----9.0 6.8 6.2 6.4 6.4
8.4----------6.4 6.4 6.4j 6.2 6.4 5.2--------------9.0 6.8 6.4 6.4 6.4
9.0----------6.46.4 6.4 6.4 6.4 5.2 6.4 62 6.4 6.4 9.0 7.0 6.8 6.4 6.4

With As2Oa

5.0----------6.4 6.0 5.5 5.2 5.2 5.2 5.2 5.2 5.2 5.0 9. 0 6.6 5.4 5.0 5.0
6.0----------6.4 6.2 6. 0 6.0 6.0 5. 2 5.8 6.0 6.0 6.0 9.0 6. 8 6.0 6.0 6.0
6.4----------6.4 6.4 6.4 6.4 6.4 5.2 6.0 5.8 6.0 6.4 9.0 6.8 6.2 5.8 6.4
7.0----------6.46.4 6.2 6.2 6.4 .5.2 6.2 5. 6 6.0 6.4 9.0 6.8 6.8 6.0 6.6
7.5 ------- 6.4 6. 4 6.4 6.4 6.4 5.2 6.0 6.4 6.4 6.4 9.0 6.8 6.0 6.4 6.6

&0- ------:: 6.4 6.4 6. 2 6.4 6.4 5.2 6.0 6.0 6.4 6.4 9.0 6.8 6.6 6.4 6.4
8.4---------- 6.4 6.4 6.4 6.4 6.4~ 5.2 5.8 6.0 6.66. 6 9.0O' 7.0 6.0 6.4 6.4
9.0----------6.4 6.4 6.4 6.4 6.4 15.2 6.4 5.7 6.4 6.4 9.0 7.0 6.0 6.0 &6.

TABLE, 3.-Arsenic content of sap of cells treated with As2Os5 soluttion
A=Normal.
B = Previous e.cposure to seawater+NaHCO03
*= Previous exposure to seawnter+NH4Cl.

flours in solution - -. 1 5 10 22

Am.Relative AImg
Relative xm.Rlaive MYmg. Relative

As/gm. COI-n As/gm. cocn As/gm. coien As/gm. crtonen
sp A=1.00 A_= 1. A= 1.00 sp A=1.00

pH
0.7 1 0. 1 17 1 1

5.03 .------- 9 1.28 1. 2 2.7 1.59 35 1.4
c---------- .8 1.14 .87 1 :9 .53 1.1 .44

A------- .63 1 .8 1 1.6 .8 1
6.0 ~~I1........ .77 ~~ 1.22 1. 0 1.5 1.2 .75 1.3 .72

1.27 .77 .96 .7 .44 .8 .44
A---------- .32 1 .73 1 1. 111 1

6. 4 B--------- .41 1.28 .59, .81 .9 .82 1.0 .91
IC .7 )92 .62 .85 .8 .73 .8 .73

X----------- 33 .57 1 .97 1 .93 1
7. 0 1------ 54 1.63 .84 1.47 .97 1 .93 1

..5 1.352 .5 1 .62 .64 .55 .58
A-------------.73 1 .7 1.2 .66

7. 4 3x0 6 7 5 8
.. 2.00 I6 .9 .57 .728 .553 .835
.30 1 49 1 .64 1 .69 1

8.0'{B------- .156 LS6 :9 1. 83 .85 1.33 .75 1.1
-------- .4 1.33 .4 . 82 .5 .78 . 5 .72

1-k .6 I .8 1 .9 1 1.0 1
8.4 B .75 1.25 1.0 1.25 1.2 1. 34 1.5 1.5

.4 .66 .6 .75 .68 .75 .71 .71

. 1. .0 11 2 1
9 0 B .75 1.25 1.2 1.5 13 1. 3 1..75

------------- 5 .83 .75 .94 1.2 1.2 1.3 1.09
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TABLE 4.-Arsenic content of sa) of cclls treate(d (tith A82o3 solution

hlouirs in solutioll--

iA'l B
C-(
A

{.()

184 f3

0

C -
A

,.4 ,,

C'

-- -- --- --
11. B--------

--

A = Normal.
13 = 1'revious exposuire to sea'water+Nal 1 ('3
C = Previous exposuire to seawater+N 114(1.

5

Relative

As/g. concen- fnig.
Sap tratio,

0.91
2.1
3.8
1.2
1.7
:3. .5
1.1
1.1
3.3
1.3
1.2
2.5

1.4
2.9
2.4
2.0
2. 7
1.6
1.5
2.8
2. 7
2.0
3.0

2.3

4.2

1
1.4
2.9

l
1
3.0

1
.92

1.92

l
1.4

2.9

-
.83

1.1

.94

1.75

1
.74

1.1

5.2
5. 5)
7.4
4.8
5

7.2
4. 5
4.8
6.2
4
4. 5
,5
3
3
3.6
3.5
3.'2
4.635'~

3. 5

3.4

6.0
4.0
4.0
6.0

Rtelative MmIIg. RielaItive
eoneeni sI ni con een-

traltion, ts!rn.tration,
A = 1.00 A.l.A= 1.00

1 5.9 1

1.05 6.5 1.1

1.41 9.0 1.52
1 .5.5 1
1.04 6f.4 1.1(1
1.5 8.4 1.53
l 5.3 1

1.07 1 6.0 1.13
1.38 8 1.5
1 4.8 1
1.1 5.5 1.14
1.25 7 1.45
1 4.5 1.0
1 5.0 1.1
1.2 5.6 1.24
1 4.4 1
.91 4.7 1.07

1.3 7.0 1.f
1 4.6 1
.98 6.0 1.3

1.7 7.3 1.59
1 4.5 1
1 4.0 .89
1.5 8.0 1.77

IIIIg Itelative
AM ,'mg. concen-

sa,'gl. tration,sap) A 1.00

7.2
8. 5

10.6

7.0
S.0

10.0
6.6
7.0
9.2
6.0
6.2
9
5.5
6.0
7.0
6.5
6.6
7.5
7.0
7.1
9.1
7.0
6.9
9.5

1

1.18
1.48
1
1.14
1.42
1
1.06

1.39
1
1.03
1.5
1
1.09
1.28
1

1

1.13

1
1.3

1

.99
1.35

TABLE 5.-Arsenic cottent of protoplasm of cells treated wcith As205 solutiol 1
A = Normnal
B=With Nall('03
C=With NH&Cl

llours in solution 1 | 10 22

Mmg. Relative Amlng. Itelative !M1mg. Relative rMgm. Relative
As/gnm. concen- As'giv. concen- As/gmn. concen- As/-ng. conlcen-
of proto- tration, of Iproto- tration, of proto- tration, of proto- trationi,

l)lasinSr11 = 1.(0) iplasmi = I .() Plasm A = 1.00 lplasiim A .00

A------------- 2,25 1 3.; 1 fi3 1 68 1
0 311 4 1.8 I3. 1 66 1.04 so 1.18I

C-------- --- 20 .8 25 .71 3 .3t3 . 3
A ------------- '4 1 25 1 4:31 1 48 1

o0 255 1.04 30 1.2 33 !0. 1.01
i(C ------------- 19 .79 24 9 21 .49 20 .12

l 1 19 1 2 l0 1
4 11 17 1.3 20 1.05! 33 1.32 35 1. 16

! [( 13 1 16; .4 21 88l1 0 .1;
't 3]:I 118 1 23f 1 25 1

'.0 16 1.23 23 1.28 2.; 1.09 30 1.2
( ' _ _ _ 8 6.6 12 .67 18 78 I8 .72
A 1 :2 1 2;3 1 33 1 21 1

75 13 12 1 25f 1. 09 23 7 33 1. .5,7
C .; . 22 2!)

A. IB 2r)| 1 35 1 45 1 481 1. 35- i. 4 318 L 08 3s3 73 63 1.:3
(5------------- I10 .4 21 .6 2-I 36 3X8 ,J

A. 30 1 35 1 .0 1 .55 1
S 38 1. 26 4:1 1. 22 381 .76 3 1. 14

(4j 24; 81 23 67 30 .;0 .91
"k\ .33131 40 1 .S I I

9. 0 3 53 531.33 1I.32, 3 08 70 1. 2C.( 76, 30; 75. 50 .6 1G . 1-1

I Mmig. As/gm1i. of protoplasm were calculatel1 on the basis of the olserve(d a-erage ratio of sIp) to prctl-
pla.sm, which *^as 2.5.3.
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TABLE 6.-Arsenic content of protoplasm -of cells treated with As20, solution 1

A = Normal
B=With NaHCOs
C = With NHiCI

_Iours in solution J 1 5 10 22

Mmg. Relative Mmg. Relative Mmg. Relative Mmg. Relative
As/gm. coneen- As/gmn. concen- As/gm. concen- As/gm. concen-
of proto- tration, of proto- tration, of proto- trationi, of proto- tration,
plasm A=1.C0 plasm A=1.00 plasm = plasm A=1.00

A------------- 24 1 24 1 24 1 25.3 1
5.0 B -- 12.5 1.9 22 .92 28 1.16 38 1.5
C-- 30 1.25 58 2.4 79 3.3 101 4.0
'A . 20 1 23 1 24 1 25 1

6.0 B---------- 12 . 6 25.3 1.05 25 1.03 35 .72
c------------- 25 1.25 41 1.78 48 2 70 2.8
A------------- 17 1 23 1 23 1 23 1

6.4 B 15 .88 17.7 .77 20 .87 23 1
C 20 1 . 1 8 19.7 .86 23 1 28 1.2

A------------- 15 1 20 1 20 1 23 1
7.0 13 .87 17.7 .88 20 1 21 .92

C------------- 15 1 19 .95 20 1 56 2.4
13 1 17.7 1 30 1 30 1

7.5 B 15 1.15 25.3 1.42 23 .77 25 .83
C------------- 15 1.15 13 .73 25.3 .84 66 2.2
A------------- 17 1 20 1 38 1 50 1

8.0 B 13 .76 28 1.4 38 1 48 .96C------------- 13 .76 14 .7 45 1.18 83 1.67
A- 20 1 25 1 48 1 50 1

8.4 B- 15 .75 33 1.32 38 .79 50 1
IC- 15 .75 38 1.52 73 1.52 78 1.55
A- 23 1 28 1 48 1 60 1

9.0 B 15 . 65 30 1.07 40 .83 50 .83
'C------------- 15 .65 50 1.78 76 1.58 101 1.68

I Mmg. As/gm. of protoplasmn were calculated on the basis of the observed average ratio of sap to proto-
plasmi, which was 25.3.

TABLE 7.-Number of micromilligranms of arsenic in wall of cells treated with As20s
solution 1

A==Normal.
B ==Previous exposure to sea water+NnTILC 03.
C=Previous exposure to sea water+NITC4l.

Hours in solution - 1 5 10 22

p11
A -- ------------------ -------------------------------- 73 75 57 48

5.0-32 58 381 55
--- 61 3.3 48 20

A ----------------------------------------- 40 43 156 53
6.0 <-13 .- 401 18 0 55

C --------------------------------------------------- 35 41 37 41
-------------- --------I- 57 ,3 53

6. 4 B - - 28 30 36(.I ---------------------------------------------------33 1 32 32 33
A-------------------------------------------------------l 33' 28 31 33

7.0 gB------------------------------------------------------- 38 64 35 35
C ------------- ---------------------------------------I 51 331 511 57
A 33 30 28 34

7.5 gB------------------------------------------------------- 25 27 26 28
C ------------- 19 17 39 21
fA ---- 33 36 78 36

8.0 -B - - 21 51 5267
lC, ----------------------------------------------64 44 44 75
A 38 1 51 44 42

8.4 B ------ 26 31 60 51
C 48 60 70 72
A --- 42 36 57 68

9.0 -n- 39 50 7050
CI ----------------------------------------------------67 60 60 65

I Afmg. As/gm. of wall were calculated on the basis of the observed average ratio of sap to wall, which
was 103.
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TABLE 8.-Aunber of microninillijramns of arsenic in wtall of cells treated with A8203
*solution I

A = .N ot i,i,o1
13 =l'evious expo.ure to sea water+NalICO3
C P-'resiois exposure to sea water±tN114I

hlours in Solutoi-O - 1 5 10 22

A ----------------------------------------------------- 4 l1 4 1 36 7-8
5.0 B ------ 36 31 31) 61

---- --------------------------------------------30 45 39 37
21 31 51 51

6. 0 B ------------------------------ 28 31 31 33------ 3135 40 30
A ------------------------------------------------------- 32 33 3:3 48

,. 4 1 3 ------------------------------------ 38 20 35 51
---------------------------------------------------- (68 32 67 54

A --- ------- ------ 306 32 32 33
7. , n-34 33 4244

----------------- (29 48 65 27
A ------- ------- -----34 44 30 45

7.5 B 36 25 30 22
40 27 38 35

A ------------------ 36 35 59 50
35 45 36 45

---------------------------------------------------- 32 58 38 15
A --------------------------- ---------------------- 39 35 26 28

S. 4 B------------------------------------------------------- :38 31 30 23lC ------------------------------------------- 16 32 32 80
A -----------28 30 30 33

0 B -----------------------------------------------------31 35 28 30
---------------------------------------------------- 34 30 31 51

I 'ruiig. A s/gui. of wall were calculated on the basis of the observed average ratio of sap to wall, which is 103.

TABLE 9.-Ratios of cotncenttationt of trivalent arsenic in cells variously treated,
to that of pentavalent arsettic in sinmilarly treated cells-Average of all deter-
mninations

Sap of cells previously Protoplasm of cells
treated with-- treated with-

pl1 of As. solution

Control NHalIC031N H4C | Control NaHCO3 NII4CI
.0--3. 65 3.35 9.04 0.57 0.54 2.52
-.---. -- - a.78 4.08 13.40 0.83 0.69 1. 00

TABLE 10.-Ratios of concentrations of arsentic in previouisly treated as conipared
wEith contitol cells aftcr exposure to arsenic soliutionis of diffrenet pH-Averages
of all (eterdc moi tions

Type of As ---------------------------------------- As20.3 As2O3

lF"evious troatme--t-'-Nal--CO-3 NI4CI NaH|CO:.J1 N114CI

Sap ------------------------------------------------------------ 1. 09 1. {i 1. 32 (0.92
P'rotoplas _-0. ----------------------------------------------- 0.98 1. 51 1.16 0.65
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Examination for Entrance into the Regular Corps of the United States
Public Health Service

El"xamiinlations of cu.nididfates for entrance into the regular corps of the United
States Public IHealthl Service will be hieldl at the followiig-ilialled places onI the
dlates sp)ecified:

IXasliilngton, D. C., Marelh 2, 1925.
Cfiicag,,!( Ill., March 2,1925.
New Orleanis, La., March 2, 1925.
Sai IFraicisco, Calif., Marcll 2, 1925.

Canididates 111(ist he iiot less than 23 nor more than 32 years of age, and they
IlUst hiave beeii graduated in iiiediciile at some rel)pltable me(lical college, and
have had one year's hospital experience or two y-ears' professionial practice.
Thev- iuiust ps, s satisfactorily oral, written, and clinical tests before a board
of medical offi-ers adl 11utist u.sndergo a physical exaimiinatioIn.

Successful candicidates wi'l be recommended for appoiintImienit by the President,
withi the ad vice and conisent of the Senate.

Requiests for inifornmation or permission to take this examiniation should be
addressed to the Surgeon GenIeral, UInited States Public Health1 Service, Wash-
ington, D. C.

MORTALITY SUMMARY FOR 76 LARGE CITIES
Deaths from all causes, death. rates, and infant mortality in 76 large cities of the

United States for 1924 and comparison wvith 19293
[Froimi the Weekly Ilealth Index, Btireau of the Census, Department of C'ommerce]

City 1 TTotaldeaths

_ ~ ~~~~~~~~~~~~~~~~ i

Tlotall (6.5 cities) 336, 229D

A kron ---
Albany.------
Atlmnta 6
13alt iniore
BiriilizighaMN 6________
Boston
Bri(dgeport 3

] 3 t f.ilo _-_-- _-_--_-_------

(Canbridge -------------I
Camd-en - I
('alnion!
('bicag- ---.

( iluicilllnat .----------------
( leveland ..
Colun bisl1 ----1-S--
D]all.as 6
D.;-vton ------
D)enver & 6------------------
D)es M,toies .
1)etroit 5 -------------------I )ulnth .
Erics"-----------------
aIll Rtiver .
Flint; -------- -i
lort WN orth
Grand(l Raps)ids .

1, 312
1,816
4, 1)09

11, 176
.3, 3:31

10, 8.58
1,514
6, 91:3
1, 4'5
1, 702
1,01 7

32, 6-17
6,1 :58
9, 218
3, 513
2, 404
1,820
4, 104
1, 586;

12, 747
1,010
1,270
1, 579
945

1.283
1, 51);

Death
rate 2

12.5

15. 4
18.11
14.3
16.7
14.1

12.7
12. 8
13.7
10.0
11.2
15. 2
10. 2
13.2
12. 9
10.8

11.0

9.4

13.1

8.7
10.3

Deaths
itler

1 year

42, 548

273
173
546

1,469
468

1,446
181

1,074
164
291
191

4, 484
671

1, 360
358
396
235
513
135

2,357
135
168
334
223
156
167

Provi-
sional
inifant
iiior-
tality
raite

1 1924 3

471

55
74

s8
74
55
81

7854,
76
76
65
65

73

45
77
55
63
93
71

50

1Infant
mor-
tality
ratc
1923

4 77

6,F6
90

82
80
90)
72
89
82
87
80
67
76

79

87
73
68
92
98

63

MIortality (lata for calendar
year, 1923

Total Death Deaths
deaths rate 1 dear

344,048 13.0 44,894

J1, 7029 323
1, 8( 16.2- 206
4,0'5 18.1 613

11, 589 15. 0 1, 500
3,0153 15. 6 469

11l,509 14. 9 1, 571
16f42- 261
7,269 13. 5 1,110
1, 527 13. 7 219
1, 806; 14. 5 282
1, 03) 10.4 148
33,64 11. 7 4, 885
6, 527 16. 1 666
9, 593 10. 8 1, 383
3,93 1 5. 3 416
2, 173 11. 9 375
1, 950 11.8 249
3, 997 473Il,fiOlI 11. 4 194

13, 051 !__ 2,442
1,07O 10.1j 174
], 347 171
1, 65.5 13. 7 337
1, 285 - 299
1,197 S. 3 159
1, 714 11.7 210

(ities appearing1 in the -;i1niniirv are those shown for the 52 weeks in the WS eekly Health In(dex.
w\ll ;nce has been midlet for teie two extra days, which nust he a(lde(ld to the 52 weeks to give a period

of 3).) (11ys3.
3 Iif:uint mo rtiity rate is baso1 up-)n (deaths under 1 year as retuirned each week anid estimate(d births,

1921.
4 Infant mortality rate for- the cities in the birth registration area, appe-aring in the summary.
5 ortlity rates are omitted, pfnding the establishment of more satisfactory estimates of population.
Cities for which no infant ri1ortality rate is given are niot in the registration area for births.
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Deaths from all ca7uses, death rates, and infant mortality in 76' large cities of the
United States for 1924 and comparison with 192 -Conttiniued

Provi- |'lortality (lata for (alen(dar
sional Infant year, 123

Total Death Deaths inifant iinor -__________________

City Tothal rath under mor- tality
deaths rate ~1 year tality rate Total Death Deatlerrate 1923 deti rae u(r

1921 dets rt I year

Houston s 6 2, 181 291 --- 2.058 257
In(lianapolis -4, 581 13. 1 .546 73 86 4, 926 14.4 612
Jacksonville, Fla -1, 785 17. 5 221 95-- 1, 726i 17. 3 209
Jersey City -3,985 12.8 558 75 76 3,708 12.0 558
Kansas City, Kans-1, 530 12. 6 185 75 97 1, 727 14. 9 263
Kansas City, Mo.6 4, 785 13.4 603 5, 057 14.4 632
Los Angeles -11,300 -- 1,226 66 72 10,750 1,210
Louisville -3,877 15.1 425 72 90 4,186 16.2 506
Lowell -1,543 13.4 276 93 107 1,680 14. 6 311
Lynn -1,128 10.9 123 63 79 1,201 11.7 156
Memphis 6_---------------- 3,430 20.0 429 --- 3,388 19. 9 422
Milwatukee -4, 716 9. 6 753 66 79 5, 227 10. 8 866
Minneapolis 7 - .4,641 11. 2 495 51 54 4,553 11.1 526
Nashville 6__ 2,340 19.1 292 --- 2,281 18.6 255
New Bedford- 1,326 10.1 246 79 106 1,584 12.2 349
New Haven -2,111 12.1 288 72 74 2,181 12. 6 294
New Orleans 6 -------------- 7, 531 18. 5 836 -- - 7, 157 17. 7 763
New York -0, 623 11. 8 8, 733 67 67 69, 552 11. 7 8, 578

Bronx Borough 8,001 9.2 771 51 56 7,586 9.0 836
Brooklyn Borough- 23. 513 10.8 3, 158 6-4 60 23,947 11. 1 2,932
Manlhattan Borough - 31,367 13. 9 3,977 77 76 30,376 13.4 3, 936
Queens Borough- 5,592 10. 1 629 60 67 5,960 11.1 696
Richmornd Boroughi---- 2, 150 16. 5 198 69 62 1, 683 13. 2 178

Newvark, N. J -4,906 11.1 726 64 68 5,110 11.6 752
Norfolk -1,702 10.4 215 74 97 1,825 11. 5 284
Oakland -2,738 11.2 292 66 63 2,604 10.8 261
Oklahoma City 6_---------- 1,139 11.0 155 --- 1,275 12.6 155
Omahba - 2,609 12.6 315 58 71 2,696 13.2 348
Paterson -1,680 12.0 195 63 68 1,825 13.1 207
Philadelphia -25, 151 13.0 3, 049 74 80 26, 628 13.8 3, 251
Pittsburgh -9,456 15.2 1,357 92 98 9,821 15.8 1, 509
Portland, Oreg- 3, 167 11. 5 268 53 53 3, 052 11.2 266
Providence - 3,452 14. 2 516 79 85 3, 578 14. 8 541
Richmond-2,782 15.2 370 87 110 2,833 15.6 473
St. Louis 6 -10,896 13.5 955 --- 10,924 13.6 1,063
St. Paul -2,844 11.7 291 48 66 3,116 12.9 405
Salt Lake City- 1, 661 13.0 210 63 62 1, 562 12. 4 206
San Antonio 6______________ 3,002 15.8 587 --- 2,728 14.8 529
San Francisco -7,431 13. 6 489 54 58 7,318 13. 6 504
Slchenectady -995 10. 0 120 65 69 1,024 10. 4 122
Seattle 5 _-_________________ 3, 279 --- 242 48 50 3, 017 26fi
Somervrille -972 9. 7 104 54 70 1, 105 11.2 1:17
Spokane -1.301 --- 113 47 48 1,225 114
Spriugfield, Mass -1,687 11.4 235 68 71 1,719 11.9 239
Syracuse -- --- - 2, 235 11.9 278 67 83 2,392 13.0 347
Tacoma-1,095 10.7 119 55 48 1,113 10.9 105
Toledo ---- 3,258 11. 7 392 68 74 3,391 12.6 412
Trenton- 1,962 15.2 284 89 78 1,781 14.0 245
IJtica -1, 299 12.4 151 60 81 1,591 15.4 194
Wzishiiigton, D. C-6,496 13.4 707 77 92 7,105 14.9 827
WXaterbury 5 1,002 --180 77 89 1,122 200
W\ilmington, Del -1,382 11.6 199 87 99 1,550 13.2 230
Arolcestcr -2,419 12.4 242 54 76 2,521 13.1 344
Yonkers -1,0--92 10.0 175 7. 59 1,091 10.1 110
Y'otligstown -1,684 10.9 290 71 87 1,697 11.3 332

5 iMortality rates -,-re omiiitteld, pending the establishment of more satisfactory estimates of popuzlation.
6 CitieS for whichi no infant mortility site is given are not in the re-istra.tim area for birthls.
M11linneapolis rep.orted 122 deatlhs from smallpox for the four weeks ending Dec. 27, 1924.

DEATHS DURING WEEK ENDED JANUARY 3, 1925
Summary of information received by telegraph from industriail insurance companies
for week endled January 3, 1925, and corresponding wveek,- o.f 1924;. (Fromn tle
WVeek-ly IIealth Index, January 8, 19295, issued by the Butreau of the Census,
Department of Commerce)

Week ended Correspondling
Jan. 3, 1925 week 1924

Policies in force -58, 136, 497 54, 449, 109
Number of death claims 10, 615 9,184
Death claims per 1,000 policies in force, annual rate 9. 5 8. 8
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J)eoths fromt all Catuses inl cer-taint laIrge cities of the United States dtiing the week
cn(led Jan uaryi 3, 1925, in/ant inortality, annual d(ath ratc, anid comparison
Iitith correspon(/ing uu'k of 11)92 . (From the W'cekly Health Index, Jatnuary 8,
1925, issat('l by the Bureau oj' thc Centsus, Departtmenit of Coinncmrcc)

City
Total
(leaths

Total (64 cities) -, 629

Akron-
Albany4-----------
Atlanta ------
Barltimore ------------------------------B3irmingham-
Boston-
Bridgeport-
Buffalo -- ----------------------
Cambridge-
Camden-
Chicago 4 -----------------------
Cincinnati-
Clevelan(-
Columbus-
Dallas-
Dayton-
Denver-
Des Moines ------------------
Detroit-
Duluth.
Erie-- ------------------- -

Fall River '-- -----------
Flint-
Fort Worth
Grand Rapids -

Houston-
Indianapolis
Jacksonville, Fla-
Jersey City
Kansas City, Kans
Kansas City, .No-
Los Angeles -

Louisville -----------------------
Lowell .
Lynn-
Memphis
Mlilwauikee-
Mlinneapolis.
Nashville
New JBedford-
New Ilaven
New Orleans
New York

Bronx Borou-gh
Brooklyn Borough
NManhattan Borough
Quieens Lorough
Rtichiimond Borough

Newark, N. J-
N-or folk-
Oakland.
Omaha-
Pa.lterson
Philadelphia .--
Pittsb)urgh. .--
Portland, Oreg-
P'roviidence.
Richliond-
Rochester-
,S;t. L.ouis.
St. Paul
Salt Lake (lity 4.
S'.i11itoio

27
35
80

2,54
82
247
39
136
24
44

781
129
214
90
59
37
83
31
267
11
35
35
17
28
36
60
100
47
89
46
103
266
92
24
28
S2

10.;
111
47
33
45
181

1, 582
174
507
686
161
54

113
38
61
!4
42

597
224
89
73
45
82

245
61
37
66

ide(iJan. 1I
1925 Antnual

(leath -ate
per 1,(X00
corre-I N

Deathl sponn(ling enweek,'

rate I --jal
1 ''1924,',J0

14.5 1:.1.0

15.2 1I.99
17.9 14.7;
16.6 14.1
20.8 14.0
16.4 17.5

12.8 13. 5

I 11.11 1.
17.8 15.7
13.6 11. 9
16.4 17.8
11.9 11.31
17.1 14.4
15.9 13.0
11.2 12.3

10.8 14.4

5.2 7.2

I i.5.i 10.3
9.6 9.5
12.5 10. 9

14.5 10.5
23.4 16.8
14.7 14.4
19.4 1 1. 1,
14.61 14.8
1
X.I.i15. 5
10.7 1:3. 1
13. 9 1 1.6;
24. 5 20. 0
10.9 5. 8
13.6 10.1
1'9.7 14.iS
12. 7 l0.6 i
13.1 I11.6
22.8 17.
13 12. 1
11.1 S.9
11. 8 10.7
15.8 a15.014.6 10.0
21.0 14.4

11.7 11.4
12.5 11.2
13.3 11.81
15.5 10.4
15.7 14.7
18.5 10. 3
16.4 14. 3
15. 5 13. 5
12.6 17.6;
12. 9
15. 6 13.5;
12.9 10. 5
14.71 17.4
17.4 11.4

leatlis under 1 Infant
yezir

mortal-
ity rate,

ek Corre- week
dled spon(liDg endled
n. 3, week, Jan. 3,
)25 1924 1925 2

939 3 807 -----.----
6 3 66
2 4 44
12 9 .
21 30 61
15 5
45 32 119
8 7 127
12 16 49
5, 8! 86
8 8 131

106 89 94
15 5 89
26 26 65
10 10 94
4 7
1 4 16

11 1;;
0 0 -

61 ;-,0 103
0 1 0
4 3 78
4 5 58
5 0 82
4 4
3 3 47
7

10 1f) 69
6 .5 133
14 1.5 984! 2 84
22 15 61
10 13 S7
5 6 87
1) 3 0

29
9

---'9 8 133
10 1' 53
8 .3
4 8 66
3 3 39
25 11

188 17 715
22~ 6 76f_I 521 64
77 82 77
23 16 114
5 1 90

24 26 109
4 2 71
5 8 59
15 21 144
3 .'3 50

89 69 112
30 10 105
8 7 83
3 SI 24
61 7 73

l40
18 1.3 __
7 9 94
fi 8 94

13 6

: Annual rate per 1,000 population.
2 D)eaths uinider 1 year per 1,000 births-an annual rate base(d on deaths tiiler 13-ear for the week and

estimiated births for 1924. Cities left hlank are not in the registration area for birtlhs.
3 )ata for 63 cities.
4 Deaths for week ended Friday, Jan. 2, 1925.
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Deaths from all causes in certain large cities of the United States during the week
ended Januiary X, 1925, infant mortality, anntual death rate, and comparison
with corresponding week of 1924. (From the Weekly Health Index, Jarnuiary 8,
1925, issued by the Bureau of the Census, Department of Commerce)--Continued

City

Week ended Jan.
3, 1925 Annual

ldeath rate
per 1,000
corre-

Total Death spanding
deaths rate week,

1924

De-aths under 1
year

Week
enidedl
Jan. 3,
1925

Corre-
Spoitling
week,
1924

Infant
imiortail-
ity r;ate,
week-
nnded
Jan. 3,
1925

San Francisco -178 16. 6 17.4 9 6 52
Schenectady -18 9. 2 10.9 1 6 28
Seattle -74 --- s 9 51
Somerville -24 12. 3 12. 5 6 2 161
Spokane -29 --- 1 22
Springfield, Mass -27 9. 2 13.0 3 4 45
Syracuse -47 12.8 13. 6 11 8 1S38
Tacoma -23 11. 5 16.7 2 6 48
Toledo -78 14. 2 11.2 9 4 81
Trenton -47 18.6 12.9 il 1 179
Utica -21 10.2 15.8 2 0 41
Washington, D. C -141 14.8 11. 6 8 16 45
Waterbury -20 --- 3 4 66
Wilmington, Del -33 14. 1 9.6 6 4 137
Worcester -57 14.9 13.9 8 5 92
Yonkers -20 9. 3 12.8 0 5 0
Youngstown -20 6.5 18.5 1 8 13

DEATHS DURING WEEK ENDED JANUARY 10, 1925
Sutmmary of information received by telegraph from industrial insurance companies

for week ended January 10, 1925, and corresponding wveek of 1924. (From the
Weekly Health Index, January 14, 1925, issuted by the Bureauz of the Census,
Department of Commerce)

Week ended Corresponding
Jan. 10, 1925 week, 1924

Policies in force 58, 318, 201 54, 575, 083
Numlber of death claims-- 11, 695 10, 542
Death claims per 1,000 policies in force, annual rate 10. 5 10. 1

Deaths from all causes in certain large cities of the United States during the week
ended January 10, 192-5, i1tfant mortality, annual death rate, and comparison
with corresponding week of 1924. (From the IVeekly Health Index, January 14,
1925, issued by the Bureau of the Censuts, Department of Conmmerce)

City

Total (63 cities)

Akron ---------
Albany 4 -..----------
Atlanta
Baltimore 4 -------------
Birmingham
Boston
Bridgeport
Buffalo ----- -------------------
Cambridge ----

Week ended Jan.
10, 1925

Total
deaths

7, 686

Death
rate I

Annual
death rate
per 1.000
corre-

sponding
week,
1924

~l C1~
14.7 3 14. 1

37-
39 17.0 13.2
76 17. 0 23.

305 20.0 16.9

36

159 15.0 16.1
36 16.7 15.8

Deaths under 1

year Infant
mnortal-ity rate,

Week Corre- week
ended sponding ended
Jan. 10, week, Jan. 10,

19295 1924 1925

853

8
1

14
21
14
45
0

17
0

3 837 1----------

6 88
0 22

35 61
6..

35 119
5 0

23 69

6 0
1 Aninual rate per 1,000 population.
2 Deaths under 1 year per 1,000 births-an annual rate based on deaths under 1 year for the week and

estimated births for 1924. Cities left blank are not in the registration area for births.
3 Data for 62 cities.
4 Deaths for week ended Friday, Jan. 9, 1925

- i. ~~~~~~i_
-

,_
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Deafhth. front all c(atuse.s int cer'taini large cities of the (Iinite(l States duiring the ?eeek-
entded January 10, 1925. inifantt mortality, annual tleath rate, anid comparison

'i/b correspo5/ddittg week of 192 1. (From the 11' ckly II calt/t Itdcx, January 1 ,a
19325, issue,d by the Bu-reaut of the Censuis, Departmnent of Comninerce)-Continued

city

('ainden-
('hicgo4.
C'incini'ati
C5level. n l

)allas -----------

D)ayton
D)enver
D)es M1 oinles
D)etroit
])uluth
Erie -- ---------------------- -----I--
Fall River - --

Flint--_
Fort Wortlh
(Grand lRapids
llouston
Indianapolis ----

Jacksonville, Fla
Jersey City
Kansas City, Kans
Kansas City, MIo -

Los Angeles ----

Louisville-- ---------,
Lowell
Lynn
Memphis
Milwaukee
Minneapolis
Nashville 4
New Bedford
New IHaven -

New Orleans _-
New York -

Bronx Borough
Brooklyn Borough
Manhattan Borough
Queens Borough-
Itichmond Borough

Newark, N. J -

Norfolk
Oakland
Omaha
Paterson
Philadelphia
Pittsburgh
1Portland, Greg, .---
Pros idencen -e
tiichmond _
Rochester
St. Louis
St. Paul - _
Salt Lakc City 4
San Antonio. ---

San Francisco
Schenectady-
Seattle -----
Somerville-
Spc kan-ne,
springfield, Mass --
Syracuse - ,,
'I'aconia - -
Toledo - _________.__------------------
Trenton
I,tica -----tic
*Vashin'gtonn, 1). C
Waterblry
Wilmington, Del
Yonkers- --
Yontngstown

WVeek enlde(d Jani. 1 Deaths untier I
10, 1925 Annual year IlIfant

death rate mortal-
per 1,000 ity rate,
(orre- 3XWeek Corre- wweek

Total Death sponding eni(le(1 sponding ended
deaths rate week, Janii. 10, week, Jan. 10,

3 141924 1925 1924 1925

38 15.4 II.6. 44 66
822 14.3 14.4 115 98 102
134 17.1 1.5.1 14 7 8.3
187 10.4 11.2 24 26j 60
83 15.8 13. 0 7 6' 66
41 1. 1 13. 0 7 r) ----------

38 11.5 12.9 2 1 32
81 i- 8 1 .

321 11. 2 13.3 2 4 34
2601 .9 71 83
251 11.8' 1O.- 2 3j 42
29- 6 3 117
31 13.3; 12.1 3 43
1 7 I 16
32 I G-.9 9}.-9, 5) 5
371 12.8 13.01 21 4 31
51 ,5 6 -

98 14. 2 132.2 , 9 34
47 23.4; 17.3 2 1 44
90 14.19 16.9 12 12 84
37 15.fil 15. 0 4 5 84
93 13. 2 17. 5 2 11
963 21.-36 30 100
75 15.1 21. 0 12 13 105
33 14.81 15.8 8 10 139
26 12.91 13.1; 3 4 80
68 20.3 15.41 1 4 69
110 11.4 984 15 f11 69
103 12.6 12. 7 121 9j 64
45 18. 2.94. 7 --5-I
18 6.9 8.7 t 6, 17
43 12.5 13.61 4 61 52

144 18'3. 1 19. 16 11
1,660 14.2 13.0 186 191 74

189 10. 9 8.4 2 1 15 73
522 12.2 12. -5 fi5 74 68
754 17.. 4 15. 4 72 1 72
139 12.f6 15.2 22 11 109i
56 21.8 20. t) - 108

151 17.4 9.0 ' 8 123
44 13.6' S.6i 12 36
64 13.2 2. 2. 3 35
34 8.4' .8X l2I 10
56 20.6 14. 8 4 67

620 16.3 15.1 70 84
16.5 13. 6 15. 5 :22 2.)3 77

fi8 12. 6 13. 9 1 9 10
59 12. 6 10. 9 8X 3 64
52 i4.3j 20.7 7 4 85
74 11. 6 ti 47

287 18. 2 15. 7 '8 17 ---
47 10.0 13.9 7' 6 60
34 13.5 13.4 1' 1 63
69 18. 2 18. 0 8 6f
188 17.6 16.5 12 4 69
19 9'.7, 8.3| 2 13 56
65 - --------- 2 3 20
19 7..7 2. 8 2 1 54
30 -- 2 0 44
37 12.6 16.9 5 7 74
44 12.0 10.0 6 4 75
34 17.0 10.1 2 3 48
72 13.1 15.4 7 10 63
59 23. 3 20. 9 7 8 114
29 14.1 12.9 0 6 0
127 13.3 14.5 101 11 5f
21 1-------- - -- ---- 4 6 88
361 15.41 185.2i 71 9 160
23 10. 6f.7 * I 2 110
33 1.8. 10.4 4 3 51

De.aths for week ended Friday, Jan. 9, 1923.



PREVALENCE OF DISEASE

No health department, State or local, can effectively prevent or control disease with-
out knowledge of when, where, and under what conditions cases are occurring

UNITED STATES

CURRENT WEEKLY STATE REPORTS

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

Reports for Week Ended January 17, 1925

ALAkBAMA ARKAINSAS-continued
Cases Cases

Chicken pox - 58 Measles ---- -- 49
Dengue --- 1 Mumps- 30
Diphtheria -- 34 Pellagra__- ----- -- 9
Dysentery - -3 Scarlet fever - -13
Hiccough (epidemic) -- () Smallpox- - 11
Influenza - -277 Trachoma-_2
Lethargic encephalitis -2 Tuberculosis- -11
Malaria - -14 Typhoid fever _-- - 10
Measles - -20 Whooping cough- 27
Mumps __--______________---- 87 CALIFORNIA
Ophthalmia neonatorum-- 1_CAL-FO-A1
Pellagra - - - 3 Cerebrospinal meningitis:
Pneumonia --------------------- 134 Berkecley- 1

Scarlet fever - -25 Sain Diego-
Smallpox - -- 20 Diphtheria - -130
Trachoma - -6 Influenza--22
Tuberculosis - - - 33 Measles- 52
Typhoid fever - - 13 Plague-Los Angeles-- 1
Whooping cough --- 23 Poliomyclit is:

Alamed - - 1
ARIZONA Ventura County -- 1

Chicken pox -- - 10 Scarlet fever - - 159
Diphtheria - - - 2 Smallpox:
Measles - -55a Los Angeles- 46
Mlumps - -42 Oakland- 16
Scarlet fever - -------------7 Sacrame---nto-9
Smallpox - -27 San Diego - -10
Tuberculosis - -52 Butte County -- iO
Typhoid fever - - 1 Los Angles County -- 39
Whooping cough -- 1 Orange County-- 8

ARKANSAS S t teri-g-- 42
Typhold feve - - 6

Cerebrospinal meningitis 33-CONNECTIT-1
Chicken nox - sa~~~~~~~CONNECTICLTT

Diphtheria -9 Cerelbrospinal meningitis -- 1
Influenza - ---------------------------- 21S Chi-ken pox -- - 132

Malaria -25 Conjituictivitis (infectious) .l----
I Reported in six counties.

(167)
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Reports for Week Ended January 17, 1925-Continiued
CONN ECT!CUT-continued

Cases
Diphtheria - - 70
Dysentery (amebic) --

German measles- 32
Influenza-----------
Jaundice ----------- 1
Lethargic encephalitis _ _2
Aleasles - - 44

Alumps ----------------- 63
Pneumonia (all forms) _ _ _ 107
Poliomyelitis - -

Scarlet fever -- ---------- 179
Septic sore throat - - 6
Trachoma -- 1
Trichinosis ----------------- 3
Tuberculosis (all forms) --34
Typhoid fever - -- ------ 3
Whooping cough --61

DELAWARE

Cbicken pox .---------------.
Diphtheria-
Influenza ----------------------------

Mleasles ------------------------

Mumps ------------------
Pneumonia -------------------

Scarlet fever
Tuberculosis-
Whooping cough-

DISTRICT OF COLUMBIA

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

Diphtheria
Influenza ----------------------------

Lethargic encephalitis
Measles

Pneuimionia
Scarlet fever --------

Smallpox-
Tuberculosis
Typhoid fever

Whooping (ough

FLORIDA

Diphtheria
Influenza
Mlalaria ----------

Pneunmonia
Scarlet fever
Smallpox
Typhoid fever --------------

jEiLORGI-.

Cerebrospinal mllel.:ngitis
Chicken pox
Diphtheria-
Ilookxworim ,lisease
,ln11ue liZa - ---- -- -----

Mralaria--
MIeasles -------- ---------------

Pel gr

PIeOimcniiI s-

4

1

1

1

1

2
6
1

37
12
4
1
4
46
35
7

21
6

11

9

49

13
3
1

12

:.1
48

.5
14
1
1

88
1

4S
I

GEORGIA-continued
Cases

Scarlet fever - -12
Smallpox - - 9
Tetanus - ------------------------------

Tuberculosis- 18
Typhoid fever-- ------ . 4
Whoopinig cough -- 7

ITTIVOAT
Diphtheria:

Cook County --88
Sangamon County -- 8
Scattering ----------- --- 38

Influenza - -23
Lethargic encephalitis-Cook County-- 2
Mleasles -88
Pneunmonia - -362
Scarlet fever:

Cook County -- 292
Madison County -- 14
Morgan Coounty --13
Peoria County --10
St. Clair County --23
Sangamon County - - 9
Will County-- 9
Scattering - -101

Smallpox:
St. Clair County --14
Scatterig - -29

Tuberculosis - -208
Typhoid fever - -33
Whooping cough --- 257

INDIANA

Chilickeni p-p------------------- -------- 237
Diphtheria- 46
Influenza ------------------- 75
AMeasles G---
Mumps-r -------- 9
Ophthaliianieonatorumi ..
Pneuimonia -- - 26
Scarlet fever:

Allen County1 1-------(----- 17
Bartholomew^ County--- 11
Dekaib County ---- ---- ---- ------- - 8
Elkhart County --- 10
Kosciusko County--- 14
la Porte County --
St. Jostc)h C'ountly - ----- - 16
Scatteilug -- --- ---4---------------- *4

Slmlallpox:
Clay County - - 49
Marion CountY-----------_-__-____-______ 22
Tip)ton County- 14
Tippecatnoe Couinty ---------- ----- 10
Vigo County- 21
WN-abaish County- 12
Scattering - - 30

Tuberculosis - -26
Typhoi(l fever- 15
Whooping couigh --26

IOWA

D)iphtheria. 19
Sarl let fe-er . 72
Smallpox -- - 73
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Reports for Week Ended January 17, 1925-Continued

KANSAS
Cases

Cerebrospinal meningitis- 3
Chicken pox -118
Diphtheria -32
Influenza -23
Measles- 5

Mumps- 297
Pneumonia ----------------------------- 42
Poliomyelitis -1

Scarlet fever -99
Smallpox- 5
Tuberculosis -65

Typhoid fever- 3
Whooping cough-- 23

LOUISIANA

Diphtheria- 23
Influenza -31
Leprosy- 2
Malaria- 4
Pneumonia -73
Scarlet fever -15
Smallpox -41
Tuberculosis -28
Typhoid fever- 5
Whooping cough- 6

MAINE

Chicken pox -34
Diphtheria-- 6
German measles- 1

Influenza- 8
Measles -16
Mumps -100
Pneumonia ----- ---- 11
Poliomyelitis- 3
Scarlet fever -30
Septic sore throat- 1
Tuberculosis- 6
Typhoid fever-- 6
Vincent's angina- 1
Whooping cough -40

MARYLAND2

MASACH CISETTS
Cases

Anthrax -- ------------------ 3

Cerebrospinal meningitis 3

Chicken pox 334

Conjunctivitis (suppurative) 13

Diphtheria 152

German measles 106

Influenza 13

Lethargic encephalitis 4

Measles 248

Mumps 106

Ophthalnmia neonatorum 22

Pneumonia (lobar) 147

Poliomyelitis ------------ 2

Scarlet fever 389

Septic sore throat 3
Tuberculosis (all forms) 149

Typhoid fever 14

Whooping cough 102

MICHIGAN

Diphtheria - 127
Measles 166

Pneumonia 130
Scarlet fever 334
Smallpox 42
Tuberculosis 79
Typhoid fever 12

Whooping cough 113

MINNESOTA

Chicken pox - 141
Diphtheria 63
Lethargic encephalitis 1
Measles 13
Pneumonia __ __- 2
Scarlet fever 264
Smallpox 69
Tuberculosis _-- ----- 37
Typhoid fever 4
Whooping cough 38

MISSISSIPPI

Diphtheria 13
Poliomyelitis 1
Scarlet fever 9
Smallpox 25

Cerebrospinal meningitis Typhoid fever-12
Chicken pox -73
Diphtheria -31 MISSOUIRI
German measles -2 (Exclusive of Kansas City)

Influenza -200
Lethargic encephalitis -2 Chicken pox-58

Measles-38 Diphtheria -69

Mumps-- 31 Influenza -120

Ophthalinia neonatorum -1 Malaria---2

Paratyphoid fever---------------- 1 Measles---------------------

Pneumonia (all forms)--------------163 Mumps :------------------1
Poliomyelitis

------- 2 Ophthalmia neonatorum 2
Poliomyelitis-2Pneumonia 1

Scarlet fever 95 Scarlet fever -148
Septic sore throat- 9 Septic sore throat 1

Tetanus-1 Smallpox -20
Tuberculosis -46 Trachoma- 9
Typhoidfever Tuberculosis -29
Vincent's angina -----------1 Typhoid fever 3

Whoopingcough-66 Whooping cough 7

Week ended Friday.

169
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Reports for Week Ended January 17, 1925-Conitiinued(
AN( TA NA't

(;ases ~ ~ Cases
Diphtlheia - -- 13 Cerebrospinal meningitis - .

- I
Scarlet fever .. 4G I Chiciikeni pox- 53
Snmallpox .- -- --- -- 20 Diphtheria:

NEJERSEYPortland-20Scattering -- 18
Chickenpox ---- 284 Influeniza -- -------------- 8
D)iphtheria - --------- -- 137 Lethargic encep)halitis --- ----- 2
Influenza--- 22 e-asl-s 6

Mlea.sles-135 Mupsl ------ 30
Paratyphoi(d fever - --------------- 1 Pneuonia- -1 30
Pneumonia - - 231 Scarlet fever:
Poliomyelitis-- 1 Portland- _l

Scarlet fever - -259 Scattering- 20
Smallpox --- --------------------- 5 Smallpox:
Trachoina ----2 Portland-- 32
Typhoid fever -- 17 Scattering-- 14
Whoopingcough -284 Tuberculosis --11

NEW MIEXICO Whooping cough --- 3

Chicken pox --- 19 SOUTH DAKOTA
Diphtheria- - - 5
Influenza - - 15 Chicken pox - - 14

measles -43 Diphtheria --- 14

Mumps --- 3 Measles-- 3
Pneumonia --18 Mumps -- 2
Scarlet fever - - 11 Pneumonia-- 2

Septic sore throat- S Rocky Mountain spotted fever - -

Tuberculosis - -17 Scarlet fever--46
WVhooping cough --1 Smallpox- 3

Typhoid fever-- 9
NEW YORK 3 Whooping cough -- 1

(Exclusive of New York City) TEXAS
Cerebrospinal meningitis -2 Cerebrospinal mleningitis -1
Diphtheria - - - 96 Chicken pox 58
Influenza - -94 Dengue -l--- 1
Lethargic encephalitis --8 Diphtheria 45

-easles - -201 Dysenitery (epidemic) --- 1
Pneuinonia - -304 Influenza 419
PoliomVelitis 2--------- 2 Measles --- --- ------------- 37
Scarlet fever - - ------ 358 MIulnps -. 82
Smiallpox - - 17 Pneumonia...-.................................. -7
TyplhoidI fever -- 35 Scarlet feve--r------------- - 19

WN hooping cough --231 Smlllpox ------------------------ 9

NORTII (AROLINA

Cerebrospirial imieningitis
Chicken pox -

D)iphtheria -

(ermian measles
Mea I,sles-- - - -

Searlet fever
Septic sore throat -- --

Sinallpox -

T 1)hoiv-(fever --
Wh'lloopiig colglh - -

OKiLA1101 A.

(Exclusive of (Oklathonia ( it

D)iplltteria
Smallpox ---

Typhoid fever ---

rTypOIli fever
T.'uberfiilcsis

------- 3 Whooping couigh

41 VEhITONT
.-- hickeni po(x
-- - -- 19 Mlumips

------ - 32 Scarlet fever
------------- 7 \ho)igclgWhooping cough

2 V\Iii,1NIA
----------- 3te9ebrrospinal' ruening tis- Arigi

| \\.\~~~~~VAS!IIN G T('

Chictkean pox\---- -----------
- ---------- - 10 Diphtheria -- ----

;;5 Let hargic encevphalit is -- -

-- 12; Masle-s -1

Figures incl ile Itoche-ter Xieprts for two weeks.

---4
- 33

---- -_ 3

159
34
12
14

ISt ( OIity- 1

-------------- 108

--------------- 32

--- -: 42

**REG.N

4D)esafis-
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Reports for Week Ended January 17, 192.5- --'ontinued

WA4SHINGTON -COPtinllle(

Mumps -

Pneumonia ---

Poliomyelitis-San Juan County
Scarlet fever-
Smallpox-
Tuberculosis
Whooping cough.

WEST VIRGINIA

Diphtheria
Scarlet fever-
Smallpox - ----

Typhoid fever -..........

lses

1
3

5,2
38
39
21

12
17
8
2

WISCONSIN
MIilwaukee:

Cerebrospinal meningitis--1
Chicken pox - -63
Diphtheria - - 19
German measles --121
Influenza - -

Measles - - 219
MIumps - - 70
Pneumonia- 2
Poliomyelitis -- 1
Scarlet fever - -10
Smallpox - -- 2
Tuberculosis -- 8

WVIS(ON'SIN- (10111 iolued
(Cases

'r[ )l1,(io(i fever-
Whooping cough -2

Scattering:
Chicken pox - 305
Diphtheria 32
German measles- 9
Influenza -23
Lethargic encephaiitis - - 2
Measles -- 91
Mlumps-341
Pneumonia 20
Scarlet fever -168
Smallpox - 84
Tuberculosis -----2-3
Typhoid fever- 4
Whooping cough 61

wY0MIN-

Chicken pox
Diphtheria-
Measles --

Mumps-
Pneumonia
Scarlet fever-
Small pox-
Tuberculosis-
Typhoid fever-

14
1

7
2
2
1

Reports for Week Ended January 10, 1925

DISTRICT *F COLUMITA
Cases

Chicken pox - -48
D)iphtheria _--____--_ ------- 26
Influeniza - - 2
Measles - -21
l'neumonia - -31
Scarlet fever - -14
Smallpox - -

Tuberculosis - -22
Typhoid fever - -15
Whooping cough --17

NEBRASKA

Chicken pox----------------------------------- 47
Diphtheria - --

German ifieasles - -

Lethargic encephalitis--1
AMeasles- 2
Alimps - 7

233120-25t-3

NEBRAS,KA-contillued
C:

Pneumonia-
Scarlet fever-
Smallpox-
Typlhoid fever-
Whooping cough --

NORTHI DAKOTA

Chicken poX - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _-

Diphtheria.
German nie;.sles-
Measles - - -

Mlumps --

Pneumonia
Scarlet fever-
Smnallpox-------------- --------------------

Tuberculosis- - -

Typhoid fever-
Whooping cough-

ases
4
25
26
1
3

3:3
11
2
7

33
5

57
1.

3
10

Jan.l all 2-*':, 1 !2_'
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SUMMARY OF MONTHLY REPORTS FROM STATES

T'he followifig sua;Tiriiary of rinorithly State rep)orts is lpublishedl weekly and covers only those States
fromi whichi reports ire rceivil dialrig, tihe curtrent week:

tiUo I)ipll- lriflu- aN- Mea- Pella- - Sarlet Snmall-State thilLlterial eiiza I:r;|1a es; gra jilyts fever Pox phoidc
nieniri- elitis ~ )~ fever

Norember, 1924

District of Coluni-
bia -I-- 0 56 5 - 2 0 2 74 1 7

Decernber, 19.;

Distr-ict of Colum-bia -0 62 11 16 0 0 173 0 35Massachusetts 2 677 73 2 674 13 1,411 73
Missouri -3 131 65 0 22 0 O 937 43 24
New Jersey 9 519 94 336 2 811 11122
V'ermont-- 25 - 44 ---- 93--- 5
WVest Virginia 4 120 128 79 213 47 39

PLAGUE-ERADICATIVE MEASURES IN THE UNITED STATES

Los Angeles, Calif.--During the week eindedI January- 3, 1925,
plague infection was found in three rodents at Los Angeles, Calif.

Oakland, Galif-No plague infectioii was found in Oakland,
Calif., during the week ended January 3, 1925.
New Orlean.s, La.-The following, items are taken fronm the report

of plague-eradicative measures in New Orleans, La., for the week
ended January 3, 1925:
Nunmber of inspectioins of vesse'ls for rat guards -1, 025
Number of vessels ftumigated with cyanide gas -31
Numiiber of rodents examined for plagie -3, 306
lNumiber of rodlents fouind plagtue inifected. 0

GENERAL CURRENT SUNIMARY AND WEEKLY REPORTS FROM CITIES

DiphthIeria.-For tlhe week ende(d Janutary 3, 1925, 35 States
reported 1,632 cases of diphth1eria. ForI the week en(de(d Januaryi5
1924, the samiie States reported 2.669 cases of this dislease. One
h-undre(l andl five cities, situated in all parts or tie country and having
an aggregrate population of nealv 28,900 O, reported 876 cases of
diphtheria foI tile week ('inded January 3, 1925. Last year, for the
corre-sponding, week, they reported 1,339 cases. The estimated
expectaney for these cities; was 1,.321 cases of dliphltheria. The esti-
Imiated( expecttlal)(V i )bascd on tlhe eXpJerienl(C' of the last niine years,
excl(lidng epidlemlics.

JfC(1esl.'-T}hirty States reported 1,560 clases of measles for the
wee'!K elded January 3, 1924, and 10,793 cases of this disease for the
week eriue(l Jtanuar- 5, 1924. One hun(dredl and five cities reported
868 ctases for the week this year and 4,008 cases last year.
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Scarlet fever.--Scairlet fe!ver was rep,Aorted for tflie week uts follows:
Thirty-five States-thiis vealiI, 3,433; last yen'z, 3,442 cases. OIne
hundred tind five cities-thlis year, 1,638 ('uses; lulst yeaw, 1,550 cases;
estimiated expectancy, 1,004 cases.

Smtallpox.-Foi the week eilded Janiuary 3, 1925, 035 Stutes repolrted
759 cases of smallpox. Last year, for the c(rrespon(ling week, theN'
reported 807 cases of smiiallpox. One hulndred nIIid fi-e cities repolted
smallpox for the week as follows: 1925, 241 catses; 1924, 178 cases;
estimated expecttancy, 71 cases. Twenty-one (leatlhs fromn sniallpox
for the week this year were reported at Minneapolis.

Typh1oid fever.-Four hiundred and forty-eighlt (cuses of typlhoid
fever weIeC reported for the week etided January 3, 1925, b)y 34 States.
For the cOrrespoiiding week of 1924 the samice States rep)orted 243
cases. One hundred and five cities reported 203 cases of typloid(
fever' for' the week this yeair and 63 cases for the week last year. The
estimated expectancy for these cities was 36 cases.

Influenza and pnanen0on4ia. Deaths from iniflueniza aniid plnetumlollnia
(combined) were reported for- the week by 105 cities as follows: 1925,
1,198 deaths; 1924, 898 deaths.

(City reportssfori week' ended Janumary 3, 1925

The "estimated i x0xpectancy' given for diphiheria, poliomyelitis, scarlet fever, smiallpox, aind tIyphoid
fever is the result of .in attemplt to ascertain from pr-evious occurrence how imiany (calses of the( disease tunider
consi(derationi imiay be expected to occur (luring certain week in the absenie of epidemics. It is hased oil
reports to the Plublic Health Service (Itiriiig the pact ninie years. It is in m2iost inistances the median nliumn-
ber of cases reported in the corresponding week of the preceding years. WVhen the reports include several
epidemics, or wheni for otlier reasons the iiedian is isnsatisfactory, the epidemic periods are excluded and
the estimated expectaney is the mieani number of cases reported for the week during nonepidemtiic years.

If reports hiave Inot been receivedi for thc full nine years, data are used for as many years as possible, but
no year earlier than 1915 is inclid(le(l. In obtaininig the estimated expectancy, the figures are smoothe(l
when necessary to avoid abrupt deviatioins fromii the usual trenfl. For sotiiC of the diseases given in the
table the available data were niot sufficient to make it practicable to compl)utc the estimated expectancy.

Diphtheria Influenlza Scarlet fever
iChick- MArea- Mjuinp Pneu-

Division, State, en pox, Cases, sles, - imonia, Case,Division casestatea, Caseand city cases esti- Cases Cases D)eatts cases re- eat s esti- Cases
re- in-ated re- re- re- ored ported re- mated re-porte(l xptlect ore ore porte di ported expect- ported

cy ancy

NEW ENC.LAND

Afaine:
Lewiston I) 0) 1 2

Portland 21 2 0
4

0
1 48 O

2

0

New Hampshlire:
Concord O- 1 O O

t
0 I) O 1 2

Nashua 1---- 0 1 0 0
Vermont:

Barre O z0 0 0 1) 3: t 1
Burlington- 3 ! t) O It 0 I) 3 2

AIassachusetts.
Boston 56 -1 52 I I t 9 l40 47 1:34
Fall River 3 . ) 0) ., 3 2
Springfield I 25 I) 0) 73 9 21 7 is5
Worcester - 8 3 O ) 1 It 3: 10

Rhode Island:
Pawtucket 0 , 2, O ) 2 O a
Proxideiiec.- 13 l: 1) 2 , 0 9 4

Connecticut:
Bridgeport._ 0 I5 1 ! t It1 5
llartford - --- 1) O ; 7 7
New Hlaven_ 21 2> tI5 t; 24
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City reports for week ended January 3, 1925-Continued

Diphtheria Influenza Scarlet fever
Chick- Mea- Mup,Pneu-

Division, State, en pox, Cases,Mumps, m Cases
and city cases esti- Cases Cases Deaths cases re- deaths esti- Casesre- mnated re- re- re- ore-d ported r- mated reported expect- ported ported ported poprtededepect- pored

ancy ancy

MIDDLE ATLANTIC

New York:Buffalo-17 30 5 0 3 74 8 10 22 15New York 149 228 153 29 24 30 19 257 154 248
Rochester 0 13 0 0 0 7 24 6 11 49
Syracuse 4 10 6 0 0 1 4 3 13 7

New Jersey:
Camden 8 4 5 0 0 15 1 13 2 6
Newark-18 22 11 11 1 32 2 21 18 35
Trenton 1 8 4 2 1 4 0 5 2 2

Pennsylvania:
Philadelphia 97 79 64 11 28 20 90 53 116
Pittsburgh 45 29 27 2 48 28 41 25 86
Reading 9 6 2 0 0 0 5 0 1 1
Scranton 0 5 3 0 0 1 0 6 3 1

E. NORTH CENTRAL

Ohio:
Cincinnati 13 18 7 0 0 0 0 0 11 17
Cleveland 109 40 40 16 4 3 5 25 36 25
Columbus 8 8 3 0 0 1 0 14 8 10
Toledo - - 19 10 13 0 1 3 0 13 15 16

Indiana:
Fort Wayne-- 6 4 6 0 1 1 0 2 3 5
Indianapolis 67 20 13 0 0 0 5 11 10 8
SouthBend.-- 6 1 2 0 0 3 0 2 4 2
TerreHaute-- 10 3 1 0 1 0 0 0 2 7

Illinois:
Chicago- 121 158 78 12 5 194 13 112 123 153
Cicero- 1 3 1 0 0 0 0 0 1 2
Peoria 12 1 0 0 0 0 0 4 6 5
Springfield 5 2 3 0 0 0 6 1 1 2

Michigan:
Detroit-28 79 36 1 1 2 5 42 78 73
Flint -4 11 0 0 0 0 1 0 8 3
Grand Rapids. 7 6 4 0 0 20 2 2 6 8

Wisconsin:
Madison- 16 2 0 0 0 67 2 2
Milwaukee 25 24 8 1 1 172 10 11 33 11
Racine-4 2 1 0 0 1 3 0 5 0
Superior 0 1 0 0 0 0 0 0 2 0

W. NORTH CENTRAL

Minnesota:
Duluth -, 2 0 0 0 1 1 0 5 14
Mlinneapolis - 43 21 13 0 0 0 13 6 29 64
St. Paul-25 18 16 0 0 1 10 7 16 18

Iowa:
Davenport 0 1 0 0 0 1 2 2
Sioux City 3 3 2 0 0 0 3 1
Waterloo -- 0 1 0 0 --- 4 3

Missouri:
KansasCity-- 16 14 9 3 4 0 4 17 12 60
St. Joseph 1 4 3 0 0 0 0 4 3 3
St. Louis- 20 73 27 1 0 3 2 30 107

North Dakota:
Fargo -- ----- 4 0 0 0 0 0 -0Grand Forks_ 0 1 0 0-1 0 1 0

South Dakota:
Aberdeen 7 1 0 1 1
SiouxFalls 1 1 2 0 0 0 0 0 2 0

Nebraska:
Lincoln- 7 2 3 0 0 0- 2 1
Omaha------- 5 6 11 0 0 0 0 6 5

Kansas:
Topeka- 19 2 0 0 0 0 74 1 3
Wichita- 7 5 1 0 0 0 0 2 3 e0

SOUTH ATLANTIC

Delaware:
Wilmington 4 2 3 O 3 3 2Maryland: - l 3
Baltimore 29 35 30 97 4 3 1 51 27 49
Cumberland----------- 1 1 0 0 1 1-- 1 1 0

Frederick. 0 1 0 0 0 0 0 0 0 0

II
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City reports for week ended January 3, 1925-Continiicd

Division, State,
and city

SOUTH ATLANTIC-
continued

District of Colum-
bia:
Washington-

Virginia:
Lynchburg-
Norfolk-
Richmond
Roanoke-

West Virginia:
Charleston--_
Huntington____
Wheeling-

North Carolina:
Raleigh-
Wilmington___-
Winston-Salem

South Carolina:
Charleston-
Columbia-
Greenville

Georgia:
Atlanta-
Brunswick-
Savannah

Florida:
St. Petcrsburg
Tampa-

EAST SOUTH CEN-
TRAL.

Kentucky:
Covington-
Lexington-
Louisville-

Tennessee:
Memphis-
Nashville-

Alabama:
Birmingham
Mobile-
Montgomery-

WEST SOUTH CEN-
TRAL

Chick-
en pox,
cases
re-

ported

8
13
0
5

12
0
6

5
2
5

0
0
0

2
2
0

1
0

5

4

18
2
0

Arkansas:
Fort Sinith- 0
Little Rock-- 0

Louisiana:
New Orleans 3
Shreveport

Oklahoma:
Oklahoma 3
Tulsa- 5

Texas:
Dallas 26
Galveston 0

Houston
San Antonio. 0

MOUNTAIN

Montana:
Billings-10
Great Falls--- 5
Helena
Missoula

Idaho:
Boise .

Colorado:
Denver-
Pueblo 22

Diphtheria Influenza
I- Mlea-

Cases, ides,
esti- Cases Cases Deaths cs5es
mated re- re- re- prted
expect- ported ported porte(I ported
ancy

20

3
8
2

2
2

1
O
1

2
1
0

4
0
1
0

I

1
10

8
3

.3

2
2

14

2
3

9

13

0

1

0
0

0
10
4

2
2
11
4

2
1
0

0
0
3

0
0

01
2

0

1

1.3

o

1

3
0

15

1

0

i)
9

4

2

.1

2

7

2

0
0
0
0

2
0
0

0
0
0

0
0
0

4
0
0

0
2

0

0

2

0

0

0

2

3

I

00

2
0

002

0

0

0
0

2

7

0

0

0

0

-)

0
0

o

4
0

O
1
0

14
0

0
0

0

0

0

0
00
0
0

0
0

1

0
0
0

0

1

0

0

1

0

0

'I

1)

2

Scarlet fever

Mumps, monia, -
cases doeath,(e,re- reas esti- Cases
ported prte- mated re-P ported xpect- ported

ancy

-- - 17 ) 33

95 1 2
O 6 5 1
o 3 0

I 4 I 3
O 1 0
1 3 I 3

O 1 1 0
7 0 1 0
2 4 1 3

0 5 0 1
I 0 0

0 2 0 0

2 14 4 2
o 0 0 0
1 5 1 0

0 2 0 0
f) 0 0 1

2
0

0

0
0

1

1

0

0

0

0

ft

0

n
4.

')

2
2
15

18

1844
0

7

;1
5

3

5
4

12
'3

ft

I)

')

I

5

3
2

4
0

0

2

3

3
2

2
0

0

1

f1

.

.0

3
1
6

9
1

7
2
2

0
1

4
0

0
3

11
0
2
0

1
0
o
1

2}

§ j- f l
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City reports for wtleek ended January 3, 1925-Continued

Chick-
en POx,tDivision, State, cases .

and city re-
ported

MOUNTAIN-contd.

New Mexico:
Albuquerque -

Arizona:
Phoenix-

Utah:
Salt Lake City

Nevada:
Reno-

PACIFIC

Washington:
Seattle ---
Spokane
Tacoma .

Oregon:
Portland-

California:
Los Angeles____
Sacramento - - -

San Francisco-

7

10
0

0

Diphtheria Influenza

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

0

30 -.
18 3
6 3

14 7

34
1 21

14 26

Division, State, and city

NEW ENGLANDI

Mlaine:
Lewiston-
Portland

New Ilampshire:
Concord .
Nashua.----------------------

Vermiont:
Barre -------
Burlington

Massachusetts:
BostoIn
Fall River
Springfield -- ----

Worce4ter
Rhode Island:

Plawtucket
I'rovidence

Coninecticuit:
Bridlgeport
IHartford
New Haven

MIDDLE ATLANTIC

New Y'ork|
Buiffalo ---

New York ----------
I' ochester-l
Syracuse

New Jersey:
Cam(len l
Newark ----
Treniton

,)

0

0

0

0

0

0

11 0
1 0
0 0

9 0

1 3 613 6

0

0

0

0

0

O
1
0
2

Smallpox

Popula-
tioni . -2 o

July,*1~
e;tiniated ca a

33.790 0 0 0
73,12(o90 0 0

22,408 0 0 0
29, 234 0| 0 0

10,008 0~ 0 Of
23:613 0 0 0

7,70,0V ouI 0 0
00!120 912 0 0 0

l 111,227 o0 o 01191:927 0 0 0

6S, 799 0 0 0
212,378 0 0 0

143.555 0 0 0
'138,036 0 0 0
172,9671 0 0 0

536,7!8 0 0 0
5,927,625 0 0 012
317,867 0 0 0
181,511 0 0 0

124,157 0 1 0
438,699 0 0 0
127,390 0 0 0

I Populat,ion Jan. 1, 1920.

Scarlet fever
Mea- Mumps, Pneu-
sles, cases 'monia,Caecasesdeaths, Css
c Scases re- esti- Cases
ported ported ported mated re-

expect- portedancy

0

1

0

0

0

0

13

0

2

3

0

14
0
2 6

0 12
- 21

0 2
6 17

0

4

0

4
3

6

15
1

13

0

2

3

2

8
3
6

7

2
11

Typhoid fever

a-~~~~~~~~~~ - ~ ~ ~ a

a .

"I
ol
0

2

9
0
0
3

0
3

3

3

0
0

0
0

0
0

010
0
0
0
0
0
0

0

0 1
116 12

1 0
1 0

1 0

i1 0
4 0

0
11

0
0
0

5
0
0
2
I
20
0
0
0

4
99
1
2

0
1
0

0
0

0
0

0
0

1
0
0
0

0
I

0
0
0

0
17
0
0

0

0

4
0

2

0

1

291
191

13
1

0

0

0

0

7

28

100

9

3

3

59

8

2 Pulmonary only.

10
17
13
5

8
12

247
35
30
57

29
73

39
26
45

132
1,582

79
47

44
129
47

- i
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City reports for week ended January 3, 1925-Conltillued

Smallpox rTyphoid fever

tion cc,-'
Division, State, and city July 1, 0 6J.S) 2

1923, 06 o
estimated v t

E. .

___ ~___ _ ._ ._

MIDDLE ATLANTIC-Continued

Pennsylvania:
Philadelphia -1,922,788 0 4 O 34 3 5 0 53 597
Pittsburgh -613,442 1 0 0 9 1 3 3 4 224
Reading -110,917 0 0 0 3 0 0 0 4 21
Scranton -140,636 0 0 0 3 0 4 1 5

EAST NORTH CENTRAL

Ohio:
Cincinnati -406,312 1 0 0 7 0 3 0 o 129
Cleveland -888,519 2 1 0 16 1 3 1 14 214
Columbus -261,082 0 7 0 5 0 1 0 2 90
Toledo --------- 268,338 2 0 0 4 0 1 0 18 78

Indiana:
Fort Wayne -93,573 0 0 0 2 0 1 0 2 25
Indianapolis -342,718 2 9 0 2 0 0 0 0 84
South Bend -76,709 0 0 0 0 0 0 0 0 13
Terre Haute -68,939 0 8 0 0 0 0 0 0 24

Illinois:
Chicago - -------------- 2,886,121 1 0 0 42 3 27 2 105 781
Cicero -55,968 0 0 0 0 O 0 0 0 6
Peoria -79,675 1 0 0 0 0 0 0 0 18
Springfield -61,833 0 0 0 0 0 1 1 0 30

Michigan:
Detroit : 995,668 3 5 0 23 2 1 2 27 267

Flint -117,968 1 0 0 1 0 0 0 0 19
Grand Rapids -145,947 1 1 0 0 0 1 0 7 37

Wisconsin:
MIadison -42,519 0 0 ---0 0 0 8
Milwaukee -484,595 2 1 0 3 0 0 0 14 105
Rtacine- 1 6,393 0 3 0 1 0 0 0 0 8
Superior -39,671 2 1 0 1 0 0 0 0 7

WEST NORTH CENTRAL

Mlinnesota:
Duluth -106,289 1 0 0 2 0 0 0 4 11
Minneapolis- 409,125 9 44 21 3 0 2 0 3 III
St.Paul -241,891 12 6 0 2 1 0 0 11 68

Iowa:
Davenport -61,262 1 3-0 0 0-
SiouxCity -79,662 0 0 -0 0 2
Waterloo -39,667 0 3 -0 0 0

Missouri:
KansasCity - 351,819 2 0 0 7 1 0 0 oI 103
St. Joseph - 78,232 1 0 0 1 0 0 0 0 3S
St. Louis -- 803,353 1 4 0 12 2 O 0 3 245

North Dakota:
Fargo - -24,841 1 0 0 0 0 0 0 0O
Grand Forks -- 14,547 0--- 0 0 - -- 0 ------

-South Dakota:
Aberdeen - 15,829 --- 0-0 -- - - 2 --
Siou Falls
-- 29,206 0 0 0 0 0 0 0 0Nebraska:

Lincoln - 58,761! 1i 0 0 0 0 1J 0 11 24
Omaha - 204,382! 21 , 0 0 0 0 0 ° 5

Kansas: Oi1
Topeka----------------------I 52,555 0 0 0 0 0 '| 22
W\ichita --------------- 79,261 0I 0 0 1 0 0 o 27

SOUTH ATLANTIC

Delaware:
Wilmington - 117, 728 0 0 0 3 0 0 I 3

MIaryland:
Baltimore -7 73,580 0 0 0 17 2 r ° 38 2;5-
Cumberland - 32,361 0 0 0 0 0 ° 0 9
Frederick - ---------- 11,301, 0 0 0 0 0 010

'Population Jan. 1, 1920.
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City reports for teek ended January 3, 1925-Continued

Smallpox Q Typhoid fever

Popula- ~'

Division, State, andcity Julyln, *o . a a -
1923, C3 0 oa0 n

estimated

Cc
.0

SOUTH ATLANTIC-Continued
District of Columbia: 0 1

Washington -1 437, 571 0 0 17 9 4 17 141
Virginia: 0 0

Lynchburg -30,277 0 0 0 0 0 0 1 10
Norfolk -159,089 0 0 0 I 0 7
Richmond -181,044 0 0 0 1 0 0 0 1 39
Roanoke -55,502 0 0 1 0 0 0 15

West Virginia: 0 0
Charleston -45,597 0 7 - 1 0 3 0 0 30
Huntington -57,918 0 3 0- 0 0- 0
Wheeling - 56,208 0 0 0 0 1 0 26

North Carolina: 0 0
Raleigh -29,171 0 2 0 2 o 0 0 0 10
Wilmington -35, 19 0 4 0 0 oI 0 0 0 10
Winston-Salem -56, 230 1 2 2 0 0 0 14

South Carolina: 0 0O
Charleston -71,245 0 0 0 1 0 0 0 0 29
Columbia -39, 688 0 0 0 1 0 0 0 0 24
Greenville -25, 789 0 3 0 0 0 0 19

Georgia: 0 0!Atlantan----------- 22,963 21 I 0 4 O 1 0 2 80
Brunswick -15,937 0 0 0 1 O

0

3
Savannlah -89,448 0 0 2 1 1 0 47

Florida: 0 0
St. Petersburg - 24,403 0 0 0 0 0, 0 0I 0 9

Tampa -56,050 0 0 1 0 1 0 18
EAST SOUTH CENTRAL

Kentucky:
Covington - -57,877 0 0 0 1 0 0 0 1 19
Lexington - 43,673 0 0 0 2 0 0 0 0 14
Louisville - -257,671 0 1 0 4 1 1 0 3 92

Teninessee:
Memnphis - -170,067 1 1 0 5 0 :, 1 0 82
Nashville-- 121,128 0 1 0 3 0 0 1 47

Alabama: 0
Birmingham --195-,901g 1 j0 O 7 O 3 0 O 82
Mobile - 63,858 0 0 0 3 0' 0 0 0 30
Montgomery -- 45,383 0 2 0 0 0 0 0 0 15

WEST SOUTH CENTRAL

Arkansas:
Fort Smith -- 30,635 0 0--- 0 0 0
Little Rock --70,916 0 0 0 2 0 1 0 0

Louisiana:
New Orleans -- 404, 575 2 0 0 19 1 2 2 0 181
Shreveport- -54,590 0 0 1 0O 2 0 31

Oklahoma:
Oklahoma -- 101,150 2 1 0 1 0 0 0 0 22
Tulsa- 102,018 1 2 -------0 0

Texas: I.
Dallas-- - 177,274 0 3 0 5 O 1 0 0 59
Galveston -- 46,877 0 0 0 0 0 3 0 0 25
Houston - 154,970 0 4 0 4 0 0 0 60
San Antonio -i 184,727 0 0 0 6 0 1 1 0 66

MOUNTAIN
Montana:

Billings i--16,927 0 0 0 0 0 0 0 16 4
Great Falls -- 27,787 1 2 0 0 0 0 0 0 6lelena -- 112,037 0 0 0 0 0 0 0 4
Missoula - 112,668 0 0 0 1 0 0 0 9

Idaho:
Boise -- 22,806 0 3 0 0 0 0 0 0 2

Colorado:
Denver -- 272,031 4 0 0 9 0 0 0 1 83
Pueblo ------------------- 43,519 01 0 0 0 0 0 0 0 8

New Mexico:
Albuquerque- 16,648 01 0 0 1 0 0 0 0 10

' Population Jan. 1, 1920.

-d P"
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City reports for week ended January 3, 1905-Continued

Division, State, and city

MOUNTAIN-continued

Arizona:
Phoenix ..

Utah:
Salt Lake City

Nevada:
Reno

PACIFIC

Washington:
Seattle-
Spokane
Tacoma

Oregon:
Portland

California:
Los Angeles
Sacramento
San Francisco

Division, State, and city

NEW ENG,LAND

Massachusetts:
Boston-
Fall River
Worcester-

MIDDLE ATLANTIC

New York:
New York-
Syracuse-

New Jersey:
Camden-

Pennsylvania:
Philadelphia - ---

EAST NORTH CENTRAL

Ohio:
Cleveland-

Illinois:
Chicago-

Michigan:
Detroit-

Wisconsin:
Milwaukee-

WEST NORTH CENTRAL

Iowa:
Davenport-

Missouri:
St. Louis-

Kansas:
Topeka-

Popula-
tion

July 1,
1923,

estimated

33,899
126,241

12,429

1 315,685
104,573
101, 731
273, 621

666, w3
69 9950

539,038

Corebro-
spinal

meningitis

C(ascs Deaths

_ _

0

0

0

0

2

0

0

1

1

0
1
0

3
0

0

0

0

0

0

0 0

1 1

Smallpox

14 CC(L

.. 0

2

0

7
1

6

2
0
0

0

0

0

010
1

13

0

0

0

0

0

0
0
0

O

S.

IsIU'U
5

0

A"

.0

3

1

3

15

Typhoid fever

O O

1 1

0~ 0 I-

0 0

0 0 0

1 1 o

0 0 00 o o
1 0
0 0 0
0 0I 0

C.0

bo-

0 (
0r. L
._

0

0

3

0

3
2
0

6

0

Lethargic Poliomyelitis
eacepha- Pellagra (infantile

litis paralysis)

CasesC Deaths Cases Deaths es Cases D

0

2

20
2

1

4

I
0

0

0

1

0

3 1°

2 1

1 01

011 01

0
0
0

0

0

0

0

0

0

0

0

0

0o

0'
0'oi

0

0

0

0

0

0

0

0

O 0
0 0
0 0

0

0 1

ol
o

oI
ol

0

0

0

0

0

0

2

0

0

0

0

29
37

3

266
17

177

eattis

0
0
0

1
0

0

0

0

0

0

0

0

0
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('ily rt)orIs for wteek (n(ded January 3, 19295-Coiftinued

Division, State, and city

(

SOUTH ATLANTIC

M\taryland:
Iailtiminore - - - - - -

Virginia:
Richnmond1 -- ---

We(st Virginia:
\Vheeliing

Georgia:
S.laaunnab-h-

ElAST SOUTH CENT1IAI,

Kentuckv:
Louisv-ilce

T'ennessee:
Memrphis

Al baama:
Birminglhamii

WVEST SOUTH CENTRAL

Louisiana:
New Orleans-
Shreveport-

Te%as:
D)allas -

IIouston
Sani Antoniio

M,Ot7NTA1N
Nevada:

Ileno ----------

PACIFIC
Oregon:

Portland -----
California:

SQani Fraeisco - --

('erebro-
spinld

nieniigit i.s

IIIases DeathstI
II

0' 0

1 1
o 0

1
0
0

11

01
1oo10'

0

1

0
0
0
0
1

0

0
0

(;

Lethargic
eticephia- 1PCI

litis

ases Deaths Cases

0

3 0] 0

o 0j 0
o ol o
° °l1 0

o ol °
0 0 ~~~2

E 1o~~~~~~

1
0
0
0
0

0

2
0

oI 0

01 0

0 0

0 0

0 ol

0' 0IIl °I, °

lagra

Deaths

0

O
0

1

0

0
0

0OI
01
0II°

5 °l

I °l

Poliomnyelitis
(infantile
paralysis)

Cases,
est. Cases Deathsexpect-
aney

0

0
0
0

00
0
0

0

0
0

°!
°!

0
0
0
0

0
0
0

0
0
1
0
0

1

0

1

0

0

0

0

0

0

0

0
0

0
0
0

1

0

0

The following tal)le gives the rates per hundred thousand popula-
tion for 105 cities for the 10-week period ended January 3, 1925.
Tile populationi figures uised in computing the rates were estimated
as of July 1, 1923, as this is tile latest date for which estimates are
available. The 10.5 cities reporting cases had ail estimated aggre-
gate population of nearly 29,000,000 and the 97 cities reportinig deaths
had miiore thani 28,000.000 population. The number of cities included
in each group and tlhe aggregate populations are shown in a separate
table below.
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Summary of weekly reports from cities, October 26, 1924, to January 3, 1925-
Annual rates per 100,000 population 1

DIPHTHERIA CASE RATES

Week en(ded-

Nov. Nov. Nov. Nov. Nov. Dec. Dec. Dec. Dec. Jani.
1 8 15 22 29 6 13 20 27 3

Total -174 204 201 201 175 2 1S0 3 193 4 197 150 4155

New England -- 219 194 204 209 166 258 3 208 221 189 258
Middle Atlantic -- 119 154 158 159 144 170 175 187 149 140
East North Central -- 156 207 183 168 173 165 167 185 134 151
West North Central -- 263 265 305 332 307 309 265 299 168 176
South Atlantic -- 266 301 221 262 260 6 173 201 150 134 146
East South Central -- 154 200 149 183 120 6 98 97 149 51 91
West South Central -- 185 213 274 209 125 144 209 195 116 148
Mountain - -267 363 344 258 162 172 315 248 209 191
Pacific - -226 209 273 281 128 252 273 4 207 226 4 129

MEASLES CASE RATES

Total - 43 56 58 72 66 2 112 3128 4143 105 4158

New Englan( 0-- so 89 102 122 147 1C4 3 282 194 278 380
Middle Atlantic -- 57 73 68 78 79 105 120 115 235 121
East North Central -- 52 67 76 97 85 199 207 317 138 294
West North Central 15 15 21 29 10 25 35 19 10 10
South Atlantic 12 26 8 22 14 3 22 39 24 35 53
East South Central i- 0 11 11 11 0° O 6 11 0 17
West South Central -- 0 5 5 5 9 0 0 19 14 9
Mountain ----------- 29 19 38 38 29- 19 48 57 19 115
Pacific -- 32 41 67 99 52 136 125 437 70 483

SCARLET FEVER CASE RATES

Total - --- _1841 2081 198 223 232 2 270 I3312I 4314 244 '4297

New England - - 239 283 335 385 437 544 3f602 5!52 .512 609
Middle Atlanitic - 151 179 167 185| 197 197 260 268 225 Z86
East North Central ----------- 1'01 200 194 225 228 257 234 311 230 243
West North C'entral----------- 448 466 456 473 503 616 626 601 468 527
SouthAtlantic - 116 136 118 146 1281 5171 252 213 132 203
East South Central - 137 166 so 97 57 6 162 109 240 126 172
West South Central -70 116;I 83 65 93 125 162 185 65 83
Mountain -18 181 191 229 143 2(96I 162 2339 191 162
Pacific - 116 145 116 174 168 197 218 4134 133 4 138

SMALLPOX CASE RATES

Total - 24, 251 35 341 38 258J3 43 4 42 41I 440

New England -- 0 0 0 0 0 0 3 0 0 01 0
Middle Atlantic 1-- 2 0 3 5 5 1 2 21 3
East North Central -- 12 4 8 10 14 10 13 14 20' 27
West North Central -- 145 170 207 176 236 417 255 209 205 129
South Atlantic -- 2 6 14 12 6 48 39 221 28 39
East South Central -- 51 46 69 120 74 6 204 177 314 183 372
West South Central -- 9 9 37 28 32 19 14 51 19 32
Mountain --0 10 67 19 10 19 19 29 48 48
Pacific - - 99 93 136 142 136| 113 113 4 106 122 69

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

2 Norfolk, Va., and Memphis, Tenn., not included in calculating the ratc. Rteports not received at time
of going to press.

3 Worcester, Mass., not include(l.
4 Los Angeles, Calif., not included.
5 Norfolk, Va., not included.
Memphis, Tenn., not included.
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Summary of weekly reports from cities, October 26, 1924, to January 3, 1926-
A nnual rates per 100,000 population-Continued

TYPHOID FEVER CASE RATES

Week enided-

Nov. Nov. Nov. Nov. Nov. Dec. Dec. IDec. Dec. Jan.
1 8 13 22 29 6 13 20 27 3

nool ~ ~~~ -.. --on - nA .- A O| xtNTotal --------------- IV3
New England 12
Middle Atlantic 18
East North Central 8
West North Central------ 19
South Atlantic 26
East South Central 69
West South Central 28
Mountain 48
Pacific ------ -29

2zz
17
12
10
19
43
80
83
86
26

IV

12
17
8,
6
20
114
51l
76
17

z4

12
23
11

17
28
80
60
19
46

z',

2230
4fi6 71
7 . 22
4 8

30 56
109 6 63
37 60
19 10
17 29

'146

3 16
68
32
17
35
57
51
19
17

iM
30
101
33
15
30
51
56
10

4 14

35

17
57
24
19
37
34
28
0

15

11 371

25
58
28
4

41
40
37
0

45

INFLUENZA DEAThI RATES

Total_- 7 8 8 10 2 12 3 17 416 15 19

New England -2 12 0 5 5 17 3 5 15 15 3
Middle Atlantic -11 12 9 9 8 11 22 17 14 21
East North Central -3 3 3 5 11 9 13 9 16 10
West North Central -0 0 0 0 7 4 4 9 7 9
South Atlantic -6 6 8 12 14 511 22 22 14 26
East South Central -6 6 23 11 29 6 28 23 23 51 63
West South Central -15 5 36 15 25 31 36 41 15 51
Mountain -0 0 10 38 19 29 29 48 10 38
Pacific --- 4 0 20 0 8 8 4 17 12 12

PNEUMONIA DEATH RATES

Total ------------- 110 118 125

New England- 104 82 87
Middle Atlantic -137 154 149
East North Central -70 81 86
West North Central -61 63 70
South Atlantic -177 152 169
East South Central -120 137 263
West South Central -107 112 173
MIountain -57 76f 95

Pacific 94 127 106

120j 130 2 153

94
152
90

79
116

206
102
143
86

144
152
93
74
169
246
107
124
94

127
188
115
6:3

5 191
6 211
163
210
168

3159 4 172 157 203

3 109g 134 114 174
201 191 178 226
125 146 126 165
l .8 68 92 101

17.5 248 205 250
217 297 206 303
178 163 229 341
200 276 219 229
135 4 86f 147 188

2 Norfolk, Va., and 'Memphis, Tenn., not includ3ed in calculating the rate. Reports not received at time
of going to press.

3 Worcester, Mass., not include(l.
4 Los Angele-s, Calif., not inclu(des1.
5 Norfolk, Va., not incluided.
V MIemphis, Tenn., not include(d.

Number of cities included in summary of wvcekly reports and aggregate population
of cities in each group, estimated as of July 1, 1923

Group of cities
Number
of cities
reporting

cases

Number
of cities
reporting
deaths

Total 105 97

New England
AMiddle Atlantic
East North Central
West North Central
South Atlantic
East SouthCentral
West South Central
MIouintain

Pacific.

Aggregate
population
of cities
reporting

cases

28,898,350

IAggregate
population
of cities
reporting
deaths

28, 140, 934

12 12 2,098, 746 2,098,746
10 10 10,304,114 10,304,114
17 17 7, 032, 535 7,032 535
14 1 1 2,515,330 2,381,454
22 22 2,566,901 2,566,901
7 7 911, 885 911,885
8 6 1,124,564 1,023,013
9 9 546,445 546,445
6 3t 1, 797,830 1,275,841

,-



FOREIGN AND INSULAR

PLAGUE ON VESSEL

Steamsltip "Conde," at Marseille, France-Plague rat fo?ind.-A
plagrue rat was reported found oIn the stcainslhip Conde, of the Hav-
raise Peninsulaire line, at MIarseille, France, November 6, 1924.
The vessel sailed November 12, 1924, for Tamatave, Madagascar.

CANADA

6o7nmm, nicable diseases-Ontario-Aov. 30-Dec. 27, 1924-Com-
parative.-Communicable diseases were reported in the Province of
Ontario, Canada, during the four-week period ended December 27,
1924, as follows:

1924 1923
Disease .

Cases Deaths Cases Deaths

C'erebrospinal meningitis- - - 6 4 1 1
Cthancroid ---- - ------------ 9 -

Chicken pox ------------------- 852-- 1,087
Diphtheria ------------- - 364 27 457 24

Gonorrhea - -- 110 -- 168
German measles - - 11 18

Goiter ------------------------------ 46 35 3
Influenza ------------------- 13 9
Lethargic encephalitis - -10 3 32
Measles - - 1,363 8 762 1
MIumps - -588 --306 1
Pneumonia - - -115 188
Poliomyelitis (infantile paralysis) - - 6 1 2 1
Scarlet fever --618 9 1,060 18
Smallpox --------------------------------------------------33 51
Syphilis- 95 169
Tetanus - - 2
Tuberculosis -123 64 166 85
Typhoid fever -85 12 40 11
Whooping cough- 279 3 179 6

Smallpox prevalence in mnunicipalities.-Occurrence was reported
in 13 municipalities, the largest number of cases, viz, 5, being re-
ported tat Sherwood Township and at Stratford. One death was
reported at Paris; one case each was reported by three municipalities.

CUBA

Commiunicable diseases-Habana-December, 1924.-During the
month of December, 1924, communicable diseases were reported in
Habana, Cuba, as follows:

Disease

Chicken po v
Diphtheria-
Leprosy-
Malaria'-

(CaIses

2
17

100

Deaths

5

--------i-

Remain-
inig under

treat-
inent

Dec. 30,
1924

9137

Discase

Measles
Paratyphoid fever.
Scarlet fever-
Typhoid fever'

'A nuimlber of the cases of typhoid fever and malaria were from the interior of the island.

(183)

Cases

9
1
3
36

Deatihs

1

10

Remain-
ing under
treat-
ment

Dec. 30,
1924

2

27

! ~ ~ ~ ~~~~ I11 1 I1I1
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CZECHOSLOVAKIA

(Commtwn iicable (lisea.ses--J uly-Sep)teinber, 1924.-During the period
July to Septeinber, 1924, commuinicable diseases, were notified in
Czechoslovakia as follows:

Disease

Anthrax
(erebrospinal miieningitis
Diphther ia ---- ----- -------

Dysentery
Malaria
Paratyphoid fever A
Paratyphoid fever B
Rabies ------
Scarlet fever
Smallpox --------------------------
Trachoma.
Typhoid fever
Typhus fever

('wss Deaths

33 3
31 1I)

694 31
515 30

74 4
7 7

1,691 76
I-

2,065 105o

Province showing greatest
iiuumlber of cases and deaths

Slovakia, cases, 12; (leaths, 2.
Bohemia, cases, 9; deaths, 7.
Bohemia, cases, 3(7; deaths, 17.
Slovakia, cases, 354; deaths, 23.
Russinia, cases, 61.
Boheinia,
Bohemia, cases, 68; deaths, 3.

MNoravia, cases, 6160; deaths, 40.
Moravia,
Moravia, cases, 259.
Bohemia, cases, 637; deaths, 53.
Rtussinia, cases, 3.

EGYPT

Statuus of plague.-During tlle week ended December 9, 1924, four
cases of plague weere reported in Egypt, occurI'rinog as follows: Alex-
andria, one case; Port Said, one case; Stez, two cases.
Sumrnary.-From January 1 to December 9, 1924, 365 cases of

plague were reported; previous year, corresponding period, 1,462
cases.

ESTHONIA

Typ7hoid fiver-Paratyphoid-Novembe,, 1.924.-During the month
of November, 1924, 67 cases of typhoid fever and nine cases of
paratyphoid fever were reported in the Republic of Esthonia. Pop-
tulation, 1,107,069.

FINLAND

TyphioidI fever-Paratyphoid-NYove?nber 1-13, 1.924 .-During tlhe
)eriod November 1 to 15, 1924, 32 cases of typhoid fever and 195
cases of paratyplhoid fever were reported in the Republic of Finland.
Population, 3,402,593.

JAMAICA

Siallpox (reported as alastrim)-Nov. 30-Dec. 27, 1924.-During
the four-week period ended December 27, 1924, 33 cases of smallpox
(reported as alastrini) were notified in the Island of Jamaica, of which
four cases occurred at Kingston.

LATVIA

Comwu n icable diseases-October, 1924.-During the miioilth of
October, 1924, 3 cases of smallpox, 126 of typhoid fever, 5 of typhus
fever, and 3 of paratyphoid fever were reported in the Republic of
Latvia. Population, 2,000,000.

184
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MADAGASCAR

Plague-Tananarive Province-Noveiriber 1-15, 1924.-During the
period Novemiiber 1 to 15, 1924, 47 ctases of plagutie witlh 42 (deaths
were reported in the province of Tananarive, Island of Madagascar.
For distribuition of occurrence accordiing to loc-ality and type, see
page 186.

MALTA

CGerta in communicable diseases-October, 1924.-During the month
of October, 1924, there were reported in the Island of Malta, 7 cases
of lethargic encephalitis, 77 cases of Malta (undulant) fever, and 36
cases of typhoid fever with 5 deaths. Population, 216,702.

PANAMA CANAL

Commun icable diseases-November, 1924.-Duringf the month of
November, 1924, communicable diseases were notified in the Canal
Zone al(l Iat Colon and Panama, as follows:

(Canal 'Nonresi-

Disease Zone Colon Panama dcn& Total

Chieken lpx -3 7 12 _________ 22
Dipliteiia - --- 2 -

Dysentery-- 1 2 4 8
Hookwori -- 7 50 54 111
Leprosy - - 1 2 4
Malaria -8 1 2 33 94
Meisles - -1 10 11
Meninigitis -1 1 1 3
Mumips-2_ ____---- _--__-- 9 _ _ _ __2
lPneurtonia- -2 5 30 37
Scarlet fevr -1 --- I
Tuberculosis --- 3 3 27 331
Typhoidl fever -1 1
Whoopinig coagh :2 3 2 ---- 7

SALVADOR

Quarantine ont accoitiit of yellowrfever raised.-The quarantine im-
posed in August, 1924, in the Canal Zonie, Panama, agtainist the Re-
pulblic of Salva(lor, O01 account of yellow fever, wtas raised January 12,
1925.

CHOLERA, PLAGUE, SMALLPOX, AND TYPHIUS FEVER

The reports contained in the following tsblies must not be considlerel:(LS ctniplete or final as regards ehiter
8he lists of countries included or the figurecs for the particular countries for which repor-ts are giveni.

Reports Received During Week Ended January 23, 19251
CHOLERA

Place Date (',scss Deaths Rtenarks

India--- - -- Nov. 9-1.5, 1924: Cases, 20,0;
Boinbay Nov. 23-29 1 1 dleaths, 1,290.

Siam:
Balnkoko------------_-_ Nov. 16-22---- 1 2

I From medical officers of the Public hlealth Service, AXmerican consuls, and other sourees.
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CHOLERA, PLAGUE, SMALLPOX, AND

Reports Received During Week Ended J
PLAGUE

Place Date Cases

Canary Islands:
Las Pal mi ais.

'Ceylon:
Colomlbo Nov------ Nov. 23-Dcc. 6 3

E cuador:
(Wuayaquil Dec. 1-15 --------- 2

Egyp)t
Alexandria |--- Dec. 3 -' 1

Port Said do l
Suez do 2

India -- ---------------- - - ------------- -- ------

Bombay Nov. 22-29
Karachi Nov. 30-Dec. 6 2

Madagascar
Province-

Tananarive Nov. 1-15-47
Tananarive do 4
Otlher localities- i- do-43

On vessel:
S. S. Conde

SMALLPOX

ITYPHUS FEVER-Continued

lanuary 23, 1925-Cointiniued

Deaths Remarks

--- Stated to lhave been declared ii
fected with human and rodes
I)lague, Sept. 30, 1924.

3

a-

it

1 Rats taken, 8,875; infected, 14.
Dec. 3-9, 1924: Cases, 4. Jan. 1-
Dec. 9, 1924: Cases, 365. Cor-
responding period, 1923, cases,
1,462.

----------Nov. 9-15, 1924: C'ases, 2,451;
1 deaths, 1,730.

---------Nov. 1-15, 1924: Cases, 47;
deaths, 42.

42
3 Buibonic, pneumonic, septicemic.

39 Do.

----------At Marseille, France, Nov. 6)
1924. Plague rat found. Ves-
sel left for Tamatave, Mada-
gascar, Nov. 12, 1924.

British South Africa:
Northerin Ithodesia

Canada
British Colunmbia-

Vancouver
Manitoba-

Winnipeg -- ------

Ontario ------

Nov. 11-24

Dec. 28-Jan. 3

do
!-----_---___________-

15 1

21

10

-~~~~

China:
Amiioy -Nov. 23-29

Foochow -- Nov. 16-Dee. 13
Ilongkong -Nov. 9-15 1

Shanghai -Dec. 7-13 ---------- 1 1I
Czechoslovakia-
Ecuador:

(aluayaquil-----------------Dec. 1-15 2

Egypt:
Alexandria Dec. 3-16- 4

CGreat l3rilain:
New Caistle on Tyne Dec. 14-20 1-

Indial _--------------------- _-_- _ - - - --- -- -- -- -- - --- I--! ----- - --1_ -- - ---
Bombhiy ov. 23-29 3 2
Krii-aclhi - Nov. 30-Dec. 13-. 7-

Indo-('hinz:
S;iigon Nov 16-22 1 1

Ja miaica -

Kingston Nov. 30-Dec. 27 4
Java

East Jav2a-3
Soerbay-- I-Nov. 9-15 - 77 23

Latvia --

Mexico:
Durango Dec. 1-31 ___ J 5
M'Texico City Dec. 7-13 ------' I----------

Tranipico -l ec. 21-31 3 -3

Vera Cruz Dec.29-Jan.3 -- 3
Portugal:

Lisbon Dec. 14-2 --------- 10 j.-__-__l
Oporto -Dec. 14-27.- 1

Spain:
Malaga Dec. 21-27. 11

Tunis:
Tunis ec. 16-29 9 12

Nov. 30-Dec. 27, 1924: Cases, 33,
occurring in 13 localities; cor-
responding period, 192.3: Cases,
51.

Present.
Do.

Case, foreigni; death, Chinese.
Apr.-June, 1924: Case, 1, occur-
ring in Province of Moravia.

Nov. 9-15, 1924: Cases, 811;
dealths, 170.

Includiiig 100 sq. knm. of sur-

rounding country.
Nov. 30-Dec. 27, 1924: Cases, 33

(reported as alastrim).

Oct. 1-31, 1924: Cases, 3.
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CHOLERA, PLAGUE, SMALLPOX, AND TYPHUS FEVER-Conitinued

Reports Received During Week Ended January 23, 1925-ConitniuLed
TYPHUS FEVER

Place

Algeria:
Algiers-

Chile:
Concepcion-
Iquique
Talcahuano-
Valparaiso -

Czechoslovakia-

Egypt:
Alexandria
Cairo

Latvia
Mexico:
Durango-
Mexico City-

Poland

Spain:
Mlalaga -------------

Date Cases Deaths Remarks

Dec. 1-l0- 1

Nov. 25-Dec. 1 -------- 1
Nov. 30-Dec. 6 2
Dec. 14-20 -- I On Dec. 20, 1924, 8 cases present.
Dec. 1-7- 3
--------------- Apr.-June, 1924: Cases 3, occur.

ring in P'rovini(e of Itussiiiia.

Dec. 3-9 1 1
Oct. 29-,Nov. 11 3 3

I--- (J-O(t. 1-31, 1924: Cases, 5.

Dec. 1-31 --1
Dec. 7-13 8
------- ----- Oct. 5-11, 1924: C'ases, 22; deaths,

2. Rtecurrent fever, 3 cases.

Dec. 21-27--

Reports Received from December 27, 1924, to January 16, 1925 1

CHOLERA

Place

('eylon:
Colombo-

India-

Calcutta -------------
Madras-
Itangoon

In(lo-China
Province-

Anam
Cambo(lia-
('ochin-China

Dzate C';

Nov. 1622 --

Oct. 26-Nov. 29

Nov. 16-Dec. 6
Nov. 9-29 ________

Atug. 1-31
(0o

--do

Siam:
Bangkok -Nov. 9-1.5-

PLAGUE

Azores:
Ponta Delgada-Iec 6-12-

Britisli East Africa:
Kenya-

U'gan(la --ug. 1-31
Celebes:

facassar --Oct.'9.-
('eylon:

Colonibo -Nov. 9-22-

China:
Nanking -Nov. 23-Dee. 6

Ecuador:
Guayaquil -Nov. 16-30

Eygpt---------I------------------

City-
Alexandria-Dec.4-
Port Said -. Dec. 1

Suez -Dec.3-
Ilawa-ii-

9

79

ises Deaths
I

35 1 29

41 26
a1 2

1 1
2 2
4 1 3

)I.

4

5

62

3

Renmarks

Oct. 19-Nov. 8, 1924: Cases, 8,280;
deaths, 4,832.

Aug. 1-31, 1924: Cases, 7; deaths,6.
August, 1923: ('ases, 1.3; deaths
10 native, and I fatal case
European

Epidemic.

One plague ro(lent.

--------.---- Present.

61 2 Rats taken, 8,802; found infected,
19.

Jan, 1-Dec. 2, 1924: Cases, 361.
C'orresponding period, year
1923-cases, 1,448.

Bubonic.

Dec. 9, 1924: Plague-infected
rodent found in vicinity of
Honokaa village.

I From medical officers of the Public Health Service, American consuils, and other sources. For reports
reeeived from June28 to Dee. 26, 1924, see Public lealtllh Rep)orts for Dec. 26, 1924. The tables of epidemic
(lise.ises are terminated semiannually and( new tables begun.

233120 25t 4
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CHOLERA, PLAGUE, SMALLPOX, AND TYPHUS FEVER-Coiitinued

Reports Received from December 27, 1924, to January 16, 1925-Conitinued

PLAGUE-Conitinue(d

PlaXce

India -- --

MadIras (Presidency)---
Rangoon

Indo-(China - -

Province-
Anam ,.
Canmbolia -

('ochin-China ---

Java:
(Cheribon (listrict
Pekalongan (listriet
Soerabaya listrict--

Soerahly-

Tegal-
Ma(lag.s.car

Tan mnarive Province-
Trananari ve Trovn
Ot her localities

Straits Settlements:
Singapore

Datc Cases

Nov. 23- l)ee. f,
(et. 2t;-Nov. 29-

Aut1g. 31-
o(10

2
9

Oct. 14 Nov. .3

Nov. 4
Oct. 14 20

Oct. 16-31-t 2
olo 34

Nov. 9-15- I

D)ea
_

Remarks

- Oct. 19-Nov. 8, 1924: cases, 7,640;
(leat Its, 5,733.

128
11

Auig. 1-:31, 1924: Cases, 13; deatlhs,
8. Correspon(ling period, 1923:

2 (Cases, 23; deaths, 21.
6

14
29

Eptlidemiic. Seapot t.
3,

Oct. 16-31, 1924: Cases, 36;
(leaths, 33.

2 Buhbonic.
31 Buibonic, 15; pneumonic, 7; sep-

1 ticemIltdc, Cl.

SMALLPOX

Boliviai:
La Paz -Nov. 1-30 ---

Brazil:
Pernambuco-Nov. 16f-22

British South Afr-ica:
Northertt Rhodesia-------- Oct. 28-Novl.10

Canada(.:
British Columbia-

Vancouver-Dc.14-20
Manitoba-

W'innipeg- Dec. 7-13 ---
China:

Atnoy- - Nov. 9-22
Atitiing - Nov. 17-23. -
Foochow Nov. 2-8

Ecua(lor:
(ut:ayaqtil - No-. 16-30

Egypt:
Alexandria Nov. 12-18

Gibraltar-- Dec. 8-14
Great Britain:

England an(d WN-ales .--- Nov. 23-Dec. 6 -

Intlia ----

B(otIIbay- Nov. 2 22
Calctutta -----------Oct. 26-Nov. 29 -

Karachi -- NoV. 16-22
Madras - Nov. 16 -Dec. 6 -Rangoon - !- Oct. 20-Nov. 29)

Indo-Clhina ..
Prox iltee-

Ananm - ---Au--- g.t31
('amnhodia do
(ochin-China ---- - <ldo
To kii -- _ (10

Iraq:
Bagdad--- Nov. 9-15 --------

Java:
East Java-

S,oerahaya-----------O--Oct. 19-Nov. 8_- -
Province-

Bataii j- Oct. 14-20 ----
Batavia - Oct. 21 --Nov. 14
('heuidon -- Oct. 14-Nov. 3-
Pasoeroean- Oct. 26-Nov. 1 -

Peklalongan- Oct. 14-Nov. 3 -
Mexico:

Guadlalajara Dec. 2 -29 .
Mexico ('ity - N,ov. 23-29 --

Tamiipico - De. 1-20 -

Vera (riizCruz-Dec. 1-2- _

12

21 4

28 2 tn natives.

11 .

----Presettt.

Do.

184 ----------

S Oct. 19-Nov. 8,1 24: Cases, 2,243;
75 46 dealhs, 503.

72 46
2 1:

32 16i
32 9

----- Aug. 1-:31, 1924; Cases, 145;
rleath-s, 54.

41 9 August, 192.3: Cases, 177 (Enro-
24 8 pean, 20); deaths, 31 (Euro-
72 30 pxatt, 1).
8 7

281 85

2 -----~~-----
14 ----~~------
9 1I
20 -----------20

1 - 1
.. 7

182
12
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CHOLERA, PLAGUE, SMALLPOX, AND TYPHUTS FEVER (_o:ltim:ed

Reports Received from December 27, 1924, to January 16, 1925-Coftinltin(

SMALLPOX (-Cwtin!wl

Porttigal:
Lisholl
Oport

Ruissia
Spain:

Barcelona
( ol(6 iz
Mi airid-
MaLiga
NValence)_

Syria:
Aleppo

Tunis:
'I'tinis

Union oif 0ot11h afric:
('Caps Pt ovin)')e
Orange Free Stalte
Tr ansvaal--

Algeria:
Algiet s -----

Bolivia:
;1" 1 sIz

Chile:
Talcahuano

Valparaiso-
Egypt:

Cairo-
MIexico:

(Chadalajara
Nl(exic City --.-

Palestine
Poland-

Rumania:
Cotnstatiza

Russia-

Turkey:
onstantinopl --

Union of Soutlh Afreia;.:
Cape P'rovincee
East. London
Oratnge Free State
Trani svaal

Yugoslav ia:
Berlgrade

DaI)te 'Iscs I ),t'-Als

Dl)ec. 7-13 --"-'

l ~ ~~~~~~

Nov. 2,-l)f . ! 4
NO 1 31

1)D. 14-2) 17
00(4 .3:1-No% 1:; 4(1
N 30 ic

Nov. 23- 1-------- I

Nov .2-Decc :33 2:I

ovt\. 98- 15

N (WX. 8-
ov

TYPHIUS FEVER

Nox. 130

Nov. 16-29

Nov. 25-

Oct. 1 28

T)ec. 23-29
Noz\. 9-1)ec. Ii

1e3. 1-10

Nov. 15-Dee. 5

Nov. 9-15 --------

Nox. It1 22
NoN.9-15

10

NoN. 24 t)ec. .

4

46

431

wII iro'

J:Ini. 1-. one 0, I:.'I' .; 9, >1.

(tlt mIrealk"s.
D)o.
Do.

10) ases (estimated) presiXnt Nov.

Nov. 12--Dec. S. "1924: Casas, 7.

Sept.2t (91. 4, 11'24; Cavs. 2S;
deaths, l.

--------- o3til. 1 -Jtone 30, IIo'A ( -SteS
92,00I).

!--- Outbreaks.
1

Do.

x
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