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FRACTIONATION OF CHAULMOOGRA OIL.'
By ARTHUR L. DEAN.and RICHARD WREnSHALL.

Introduction.

The material known commercially as chaulmoogra oil has assumed
considerable importance in recent years. For many years, perhaps
for centuries, this oil has been used in India as a palliative in leprosy.
In more recent times it has had more or less use in all countries where
leprosy occurs. Taken by way of the mouth its administration is
frequently attended by amelioration of the disease, although the
intolerance exhibited by many persons limits its usefulness, and at
best the action is slow.
New interest was aroused by the results obtained by intramuscular

injections of this oil fluxed with olive oil, a line of experimentation to
which the work of Heiser was especially stimulating. Leprologists
believed that although chaulmoogra oil had by no means been proved
a specific in leprosy, it was the most promising drug known in com-
bating the disease.
The statements in the older literature dealing with the origin and

composition of chaulmoogra oil are conflicting and unreliable. It was
frequently stated to be the product of Gynocardia odorata and to con-
tain "gynocardic acid" as its characteristic constituent. The true
origin and nature of the oil were elucidated by Power and his collab-
orators in a series of papers from the Wellcome Chemical Research
Laboratories.2
These authors showed that the true chaulmoogra oil is derived from

the seeds of Taraktogenos kurzii and that the oils from two closely
related species of Hydnocarpus were practically identical. The oil
from Gynocardia odorata, however, is wholly different. The outstand-
ing feature of the work of the above authors was the discovery of a
new type of fatty acid present in Taraktogenos and Hydnocarpus oils.
These acids are strongly dextro-rotatory, and the study of their

1From the Depatment of Chemistry, University of Hawaii. This article origainally appearcd in the

Jrnal of the Amerian Chemical Society, Vol. XLII, No. 12, December, 1923, anl is reprintol here by
permlssim~.

2 Power and Gornan, .. Am. Che. Soc., 85, 838, 851 (1901); Power and Barrowclff, ibid., 87, 881 (1905);
Barroweliff and Power, Mid, 91,17(I(907).
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constitution indicated that they contain a 5-membered carbon ring
with side chains of different lengths. Two acids of this series were
isolated and studied: Chaulmoogrie acid, C17H3,.COOH, and hydno-
carpic acid, C15H22.COOXH. Chaulmoogric acid melts at 680, has an
iodine value of 90.1, and shows a specific rotation of + 560; hydno-
carpic acid melts at 59t,'possesses an iodine value of 100.2, and gives
a specifie rotation of +68.1°. Structural formulas believed to be
consistent with their experimental results were proposed.

Brill,3 in a series of papers from Manila, confirmed the work of
Power and his collaborators by isolating both chaulmoogric and
hydnocarpic acids, and extended our knowledge of their distribution
in several species of plants related to those examined by Power.
The following tabular statement shows some of the essential facts

concerning these oils:

Tarak- Hydno. H| Hydno- Hydno-
togenos"CnFpUS ~~~carpus b carp

krurzii. wightiana. mn . venenata. alcalae.

Melting point ............... 22 22 24 20 32 Cloudy at 2?.
Spocific gravity ............. 0.951 0.958 0.953 0.948 Q9502 0.9049

(24-) (25") (25-) (30r) (30
Specific rotation.+52401 +57.7 +52.5 +520 +49.6° +4.28°
Iodinc value ................ 103.2 101.3 8& 4 99.1 93.1 113.1
Chatlmoogric acid .. + + + + (9(o)+ (?)
Hydnocarpic acid ........... + + + + ()

a Power et aL b BrilL

Goulding and Akers 4 showed that the oil from the seeds of Oncoba
eshinata, an AMrican plant belonging to the same family as Taraktoge-
nos and Hydnocarpus, yielded chauhnoogric acid to the extent of 87.5
per cent of its fatty acids.

It is therefore well established that optically active oils containing
esters of acids of the chaulmoogric acid series are quite widely dis-
tributed in the seeds of members of the order Flacourtiaceae.
The injection of chaulmoogra oil, rendered more liquid by ad-

mixture with about an equal volume of olive oil and combined with
other drugs, was tried at the Kalihi Leprosy Hospital in Honolulu by
officers of the United States Public Health Service. The results led
them to believe that there might be real value in such administration,
and in the fall of 1915 they came to the chemical laboratory of the
College of Hawaii for assistance. On the assumption that there was
some therapeutic value in the oil, the most obvious line of experi-
mentation was that directed to the isolation of the active agent or
agents and the preparation of liquids more suitable for intramuscular
or intravenous injections.
aH. C. Bri, PkilfppM Jr. Sd., Section A, 11, 75 (1916); 12, 37 (1917); Brill and William Ph0ppEne

.T Sd., Section A, 12, 207 (1917).
*Goulding and Akers, Proc. Chlem. Soc., 29, 197 (I13).
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Since there was no method of testing for the curative principle,
except the results of injections, the plan proposed was to split the oil
up into fractions, test these and follow the clues which their clinical
application might furnish. The form of material for administration
presented some difficulties. The mixed fatty acids from chaulmoogra
oil are solid at ordinary temperatures. The physicians were adverse
to using the soluble salts for intravenous injections for fear of he-
molysis. On making the ethyl esters of the fatty acids, we found
them thin liquids, and e.xperiment showed that they were readily
absorbed from intramuscular injections.
Leprosy is a slow disease, and improvement, when it occurs,.is a

matter of months and even years. After several years' experience
with ethyl esters of the fatty acids of chaulmoogra oil, the working
hypothesis appeared justified that the fatty acids of the chaulmoogric
acid series are specific in leprosy.
Reports of the earlier part of the clinical work have been published 5

and a later report will soon appear. In brief, it may be said that a
considerable-number of patients improved to the point of becoming
clinically and bacteriologically free from leprosy, and that it was im-
possible to identify this effect with any one of the 4 fractions of fatty
acids used.

It seemed important to test out the hypothesis stated above, by
placing groups of lepers on treatment with the pure ethyl esters of
chaulmoogric acid and hydnocarpic acid. This necessitated the
preparation of considerable quantities of the pure acids and led to the
following study of methods of fractionating chaulmoogra oil.

Experimental Study.

Separation of fatty acids by crystallization from alcohol.-Five
hundred grams of the mixed fatty acids from chaulmoogra oil were
dissolved by warming with 1,125 c. c. of 92 per cent alcohol, and
allowed to crystallize over night in the refrigerator, which gave
approximately a 30 per cent yield of a semi-crystalline material which,
after repeated recrystallization from alcohol, gave about 18 grams of
chaulmoogric acid melting at 680.
By concentrating the mother liquors resulting from the above

operations, further yields of less crystalline material were obtained,
which, on extended recrystallization from alcohol, gave a few grams
more of. pure chaulmoogric acid, but no hydnocarpic acid. It was
found that this semi-crystalline material, which may have repre-
sented a eutectic mixture of chaulmoogric and hydnocarpic acids, on
recrystallization from alcohol rapidly improved in melting point until
the range of 48-520 was reached, after which repeated crystallization
HHonmann and Dean, J. Cutaneous Dicases, 37, 337. McDonald and Dean, Public Heath Reporte,

Aug. 20, 1X).
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had little effect beyond the separation of very small first crops melt-
ing at 52-54° which, if saved and combined with others of similar
melting point and then recrystallized several times from alcohol,
would afford fractions of a gram of pure chaulmoogric acid.
To determine whether or not a slower rate of crystallization than

that obtained in the refrigerator would effect a more clean-cut sepa-
ration of chaulmoogric acid and perhaps furnish the means for
isolating hydnocarpic acid, the following experiment was tried.
Four hundred and seventy-nine grams of mixed fatty acids were

dissolved in 1,000 c. c. of hot 92 per cent alcohol, and the resulting so-
lution was cooled to room temperature and slowly evaporated in a
current of air from an electric fan, during which time the temperature
remained between 200 and 23°. As evaporation and precipitation
progressed the following fractions were removed:

Time MetiFraction. requiredto Yied M ting
,preitatoYe. Point

Hour:. 3 m 57 C.1.......................................................... 3 1 57 43-48

3. 363 4.3-47
4...................................Overnight. 139 43-45
5........................................................ ........... 4025-35

6..........1......... | OBeiow2S

The fourth fraction appeared to contain a small amount of oil
occluded in the solid material.
To the small amount of mother liquor from this fourth fraction,

water was added, which caused precipitation at first, then separation
into aqueous and oily layers. The oil was taken up in ether, washed
free from alcohol, and dried. On evaporating the ether an oily mass
was obtained, which was separated, by pressing, into about 40 grams
of low-melting solids and 100 grams of oil, which were designated as
the fifth and sixth fractions, respectively.
The first and second fractions were combined and recrystallized from

92 per cent alcohol, which gave 35 grams of semi-crystalline material,
melting at 44-45', and the mother liquor, which was evaporated to
dryness and combined with the original third, fourth, and fifth
fractions. These combined materials were recrystallized from alco-
hol, but gave low-melting solids and mother liquors from which oily
materials were obtained. On account of this, and the failure of the
two fractions to give a crystaline material of appreciably improved
melting point on recrystallization, this method was abandoned.

Separation of fatty acids by means of barium acetate.-The following
experiment was undertaken to determine whether chaulmoogric and
hydno,arpic acids could be obtained on a large scale from chaul-
moogra oil by the barium acetate method which enabled Power and
Barrowdliff to isolate hydnocarpic acid from chaulmoogra oil$ and
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which they used successfully in preparing this acid from the oil
derived from the seeds of Hydnocarpus wightiana.7
Four hundred and seventy-eight grams of the mixed fatty acids

from chaulmoogra oil were dissolved in one liter of 93.5 per cent
alcohol, and boiled with animal charcoal for 1.5 hours to remove the
resinous matter which imparted a yellow color to the solution.
After filtering off the animal charcoal, which left the solution much
lighter in color, another liter of alcohol was added and the solution
warmed. To this was added, with constant stirring, 62 grams of
barium acetate monohydrate dissolved in the least possible quantity
of hot water, this being a slight excess over the calculated amount of
barium acetate necessary to precipitate one-fourth of the fatty acids,
figured in terms of chaulmoogric acid, C,,7H3.COOH. A pasty mass
was immediately precipitated, which did not entirely dissolve on
heating. When the solution was cool, a large flocculent precipitate
separated, which was filtered off. To the resulting mother liquor a
second and third 62-gram portion of barium acetate were added, which
furnished the secnd and third fractions of barium salts, respectively;
also a final mother liquor from which the alcohol was evaporated,
leaving a pasty non-crystalline mass.
The three fractions of barium salts were warmed with an excess of

dilute sulphuric acid, which caused precipitation of barium sulphate
and liberation of free fatty acids which were liquid at the tempera-
ture employed and rose to the top of the aqueous layer in the form of
a reddish-brown oil.
This treatment with dilute sulphuric acid had to be repeated

several times, as it was found to be difficult to remove the last of the
barium salts from the oily layer. During this process the discolora-
tion of the fatty acids increased, owing probably to slight charring,
in spite of the fact that the sulphuric acid used was quite dilute.

Fractions 1 and 2 were combined, dissolved in 93.5 per cent alcohol,
and boiled with animal charcoal to remove charred matter, after
which the solution was filtered and allowed to crystallize. The re-
sulting material was small in amount and melted at 610. After
several recrystallizations it melted at 67-68', and as this remained
unchanged on recrystallization from a variety of solvents, the material
was apparently chaulmoogric acid. The yield was less than 10 grams.
The third fraction and the residue from the final mother liquor were

combined and treated in a similar manner. After two crystallizations
the material melted at 620; after four crystallizations it melted at 580,
and after two more crystallizations it melted at 600. As the yield at
this point was only a little over 0.2 gram, it was not practicable to re-
crystallize it again to deterine whether the melting point had become

,J Cem 8:. 8,98(105. ILdd, 7,88 (90)

$. Ckn. So:.,, 87, 896 (1905). IIbd., 87, 888 (1Mf).
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stationary; but since a little'of this material, mixed with an equal part
of the chaulmoogric acid obtained from the first two fractions, melted
at 55°, it was assumed that this was hydnocarpic acid rather than an
impure chaulmoogric acid.

WVhile the yields of both chaulmoogric and hydnocarpic acids could
undoubtedly be increased by improved manipulation, this method was
abandoned as unsuitable for producing these acids in sufficiently large
quantities.

Fractional distillation of ethyl ester8 under high tvacuum.-The mixed
ethyl esters of the acids in chaulmoogra oil were prepared by passing
dry hydrogen chloride into a mixture of equal volumes of dry alcohol
and the mixed, free fatty acids. The resulting esters, after being
washed and dried, had a specific gravity of 0.891 at 15.50 and were
reddish-brown in color. By titration it was found that they contained
about 5 per cent of uncombined acids.
The apparatus used for the distillation of these esters consisted of a

500 c. c. Kjeldahl flask with a fractioning column in the neck, com-
posed of glass beads supported by a tight roll of wire gauze placed at
the bottom of the neck. This roll of gauze also served the purpose of
preventing frothing over. The flask was provided with a cork
stopper, through which ran a thermometer, a dropping funnel, and a
delivery tube. The delivery tube was constructed from a meter
length of ordinary glass tubing, by making an approximately 80' bend
in it sufficiently near one end so that the short arm would just reach
through the cork.

Considerable difficulty was experienced in obtaining an air-tight
joint at this point. The use of rubber stoppers was prohibited on
account of the softening effect of the hot vapors. The best results
were obtained by cutting a special cork on a turning lathe so that it
could penetrate the neck of the flask about 1i inches, making a good
contact with the glass all the way, and yet be prevented from going too
far by means of a shoulder left on the top of the cork. A coat of
shellac over this made a fairly effective seal.
At the far end of this deliverv tube, which on account of its length

also acted as a condenser, was connected by means of a short length
of pressure tubing a 3-way stopcock, through which the distillate
could be directed into either of two graduated receivers. Beyond
these receivers and connected to them by short lengths of glass tubing
was a 4-way stopcock, by means of which either receiver could be con.
nected with the outer air to release its vacuum while the other receiver
was connected through a manometer to a powerful motor-driven
vacuum pump. By means of this apparatus the fraction which had
been collected in one of the receivers could be removed while the dis.
tillate was caught in the other, without the vacuum or the rate of dis--
tillation being disturbed.
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Two 350-c. c. portions of the mixed ethyl esters were subjected to
fractional distillation in this apparatus, the results of which are given
in tabulated form below.

Distillation of two 350 c. c. portions of mixed esters under pressure of 3 to 4 mm.

Fraction. temran No. 1. No. 2.

*C. C.c. C.c.
A-1 ........................................................ Below 18590 90
A-2............ ............................................ 185-190 80 1.55
A-3................ ........................................ 190-195 90 40
A-4........................................................ Above19570 45

Total volume recovere ................................................ ............ 330 339

As both portions of ethyl esters were from the same lot, it was
assumed that fractions of approximately equal volume would be
obtained in each case, when these were collected over the same tem-
perature range. It will be noted, however, that there is a wide dis-
crepancy between the volumes of fractions Nos. A-2, A-3, and A-4
obtained from these'duplicate operations. This is accounted for by
the fact that under the high vacuum employed here, slight variations
in pressure, with the consequent changes in the rate of heating neces-
sary to maintain a fairly even rate of distillation, cause a variation of
60 to 80 in the temperature recorded by the thermometer in the neck
of the flask.
The corresponding fractions from these duplicate operations were

combined and redistilled, introducing each combined fraction into the
distilling flask through the dropping funnel, as soon as the previous
fraction had nearly all distilled over.
The products of this operation were classified into four fractions

according to the temperature at which they had distilled over. The
results were as follows:

Fraction. Volume. Tempera-

C. c. t C.
B-i ............................................................ 150Below 185
B-2.............................................. . ..:.: ... .. ........ 29.3 185 190
B-3 .............................................. ...... ........60 190-195
B-4 ............................................................ O Above 193

Total ........................................................S.5 |.---

One-gram portions of each of the above fractions were saponified,
and the melting points of the free acids taken, with the following
results:

Fraction. oelting
SC.

B-i ............... 51-53
13-2 .50 2

3..4 - .............................................. 1
-1 ..
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These four fractions were redistilied in the manner just described,
except that the pressure was reduced from 3-4 mm. to 1 mm. by the
use of -. more suitable grade of oil in the vacuum pump.
The yields and temperature ranges of the four fractions obtained

are given herewith.

Fraction. Vdume. tuem ra.

C.C. ° C.
.............................................................. 70 Below 175

C-2................................................................34 ........... . ............. . 340 ..175-180
C3 ..................... ................ ........................... ................... 8 0 19D-185

(2-4.~~~~~~~~~~~~~~~70Above 185
ot ... . ... . . . . ... . . . .... 0. . ... .. ... . ....... . . . . .. . . . . ... . . .. . 5 3 0.. . . .. . . . . . . . . .7bv8Total volume..-...

The results of this and the preceding distillation illustrate the
wide difference in boiling-point range caused by a slight difference
in the pressure.
One-gram portions from each of the tbove fractions were saponi.

fied and the melting points of the free acids taken, which were as
follows:

Fraction. MeltingPoint.

0 C
c-1............ .. 50-53
C-2 ....................................................... 52-54
C-a............................. ... -57
C-4........................ ....................... 6"

These four fractions were redistilled once more in the same manner
as described above, with the following results:

Fraction. Volume. turra.

C. C. ° C.
D-1 .............................................................. 260 Below 175
D-2 .............................................................. 160 175-180
D-3 ............................................................................... 40 180-185
D-4 ......................................................................40......... Above 18S

Total volume.......................................................... D .

The esters comprising these four fractions were saponified by heat.
ing with an excess of alcoholic potash and the resulting soaps decom.
posed with hydrochloric acid. The yields of free fatty acids and
their melting points were as follows:

Fraction. arame.I g

. C.
D-1 .............................................................. 197.3 50-53
D-2 ....................................... ... II88 4347
D-3............................... .............................21.7 5-0
D-4 .........................6.......... 22 t 3S

Total volume .............................................................. 3% 0
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It was thought from the above results that the isolation of pure

chaulmoogric and hydnocarpic acids, simply by distilation of their
mixed ethyl esters, is not practicable, as the improvement in melt-
ing point between the frwtions resulting from the second distilla.
tion and those resulting from the fourth distilation was so small.
When, however, these frawtions were recrystallized from alcohol, it
was at once apparent that a partial sepaation had been effected.

The results were as follows:

First crystalzation RerystaMiation Second recrystalriza-
frm zlchel. from alcehoL .m from alcQboL

Fraction.

Grams. CG Grams. J C. Grams. C.

D ............................... . a . 55-56 32 5821.2 S&5
D-2.. ............................. 74.2 4S-51 61.5 48r-51 2) 4S -51
D 3 .................................... 13. 1 67-S 10 I67- 9.S 67.5- 8

D......... 13.8 66-67 6 J07-67. 5 4.44 67.5-68

The 21.2 grams from F?raction D-1, melting at 58.5-59.5o, on being
recrystallized from peetroleum ether, beazene, and alcohol, respec-
tively, gave small transparent plates melting at 59--6O, and this
melting point did not change upon subsequent recrystallization. It
is evident that this material was almost pure hydnocarpic acid.
Fractions D-3 and D-4, which furnished 14.2 grams of acids melt.

ing at 67.5 to 680, proved to be almost pure chaulmoogric acid, as
on recrystallizing once more this material came down in the form of
glistening plates melting at 680, and this melting point did not clhange
on subsequent recrystallization.

This method was abandoned in favor of the more satisfactory
method of direct fractional distillation of the fatty acids themselves,
but the ester distillation method is thought to be a very promising
one and wil be investigated further.

Fractioti distilation ffatty acidq.-For the distiltion in vcixuo
of the fatty acids themselves, which are solid at ordinary tempera-
tures, it was necessary to modify the apparatus used in distilling
the ethyl esters described above.
The delivery tube was shortened to 35 cm. in order that the dis.

tillate could pass through hot and not tend to solidify. The end of
the delivery tule reached through a No. 10 two-hole stopper, through
the other hole of which extended a short piece of glass tubing, which
was connected with the vacuum line through a 3-way stopcock.

This large (2-hole stopper was inserted into a wide-mouthed dropping
funnel, the stem of which was cut off 5 em. below the valve, and
mserted into one of the 2 openings of a No. 11 2-bole stopper which
fitted into a graduated receiver. Through the other hole of this
stopper was a short piece of glass tubing, which was connected to a
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3-way stopcock, one branch of which communicated with the outer
air, the other being connected with the 3-way stopcock in the vacuum
line to which reference is made above.
By means of this apparatus, when a fraction of the desired size

had collected in the graduated receiver the valve in the stem of the
dropping funnel above the receiver could be closed, the vacuum could
be communicated to the connection in the dropping funnel, while air
could be allowed to enter the graduated receiver through the 3-way
stopcock connected to it. In this way the receiver could be removed
while the distillate meanwhile was collecting in the dropping fumnel
under a vacuum which had not been disturbed. Having replaced
the graduated receiver and evacuated it, the one-way stopcock above
it could be opened and the small amount of distillate in the dropping
funnel allowed to flow down into the graduated receiver. The prin-
ciple of this receiving apparatus was the same as that of the special
receiver shown in Fig. 2, which was designed later to eliminate the
difficulties encountered in operating this improvised apparatus, the
worst of which were air leaks in the rubber connections and clogging
up of the small bores of the stopcock by condensed fatty acids.
Three hundred and fifty c. c. of mixed fatty acids from chaulmoogra

oil were distilled in this apparatus under a pressure of 1.5 mm.,

which increased to 3 mm. when the distillation was about half com-

pleted owing to an air leak. The results are given in tabulated from
herewith.

Meting felting
Tempera- Melingof ateFraction. Volume. ture range. crude dis- crystallized

tillate. from
a'_ohol.

C.c. * G *~~C. * C.
1. 40 174-199 48-49 51-55

2. 100 199-201 49-52 54-56
3. 100 201-211 47-49 48-49
4. 50 211-212 42-46 67-68

Total volume ..................................... 290 f. .......................

Thus 290 c. c. were recovered, the first 2 fractions of which, amount-
ing to 140 c. c., on being recrystallized from 93.5 per cent alcohol 3
times gave approximately 15 grams of pure hydnocarpic acid melting
at 59-60o, and the last fraction, amounting to 50 c. c., on being
recrystallized twice, gave approximately 25 grams of pure chaul-
moogric acid melting at 680.
The third fraction, which melted at 47-49°, did xiot improve in

melting point to any appreciable extent. It is thought to be a
eutectic mixture of chaulmoogric and hydnocarpic acids.
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Three separate portions of mixed fatty acids from the same lot,
consisting in each case of 300 grams (325 c. c.), were distilled in
vacuo, the results of which are given below. As in the case of the
ethyl esters, there is a wide discrepancy in temperature range of the
vapor for corresponding fractions owing to slight variations in the
pressure and rate of heating.

First portion. Second portion. Third portion.

Fraction.
Volume. Temp Av. pres. Temp Av. prs. Temp. Av. pres.range. range.. range.Avpr.

C. c. v Mm. C. Mm. XC Mm.
A-1 ...................... 20 178190 2.5 186-193 2.5 18S-190 1.5
A-2 ......................1 00 190-197 2.5 193-196 2.5 190-192 1.5
A-3 ...................... 100 197-199 2.5 196-203 2.5 192-201 1.5
A-4 ...................... 70 199-209 2.5 203-208.5 2.5 201-210 1.5

To trv the effect of redistillation, the corresponding fractions from
these distillations were combined and redistilled, adding each frac-
tion through the small dropping funnel in the top of the distilling
flask when the previous fraction was nearly all distilled over.

The results of this redistillation and the melting points of the crude
distillates, and the small portions thereof crystallized from alcohol,
were as follows:

Melting points of
distiliates.

Fmc(ion. Volume. Temp. AverageFraction. volume. Trange pressure.
Crude. Recrys-tallized.

C.c. ° C. Mm. ° C. C*
B-i ....................................o100 160-192 3 45 -47 48-51
B-2 .................................... 300 18t-193 1.25 40.5-42.5 48-51
B-3 .................................... 160 193-197 1.5 40 -i1 55-57
B-4 . 240 197-292 5 1.5 50 -52 64-66

Shut down overnight between fractions Nes. B-1 and B-2.

These four fractions of Series B were redistilled in the same waY,
cutting into six fractions.

Molting points of di-,
ltilate.

Fraction. V'olume. Temp. Aversag
ran-ge. pressure.

Crude. Recrys-Crd. tallized.

C.r. C Mm.C C. C.
C-i .70 193 -199. 5 2 42-46 46 -50
C-.140 19. -8201 2.5 49-46 51 -55

C3....................................... 194 201-908.5- 2.5 45-47 5M -58
C4. 150 '19) -206 2.5 43-45 48 -59
C-. 250 I23.5-216 2.5 47-49 65 -65

............................................. 25 216 -218 4 55-50.5 63.5-66.5

'Shut down overnight between fractions Nos. C-,and C-{.
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Fractions C-2 and C-3, and C-5 and C-6 were combined, necessi-
tating a new designation of the series, as follows:

Fraction C-1 becomes .....................F raction C-a

Fractions C-2 and C-3 become ....................aliction C-b

Fraction C-A becomes .....Fraction C-c

Fractions C-5 and C-6 become ...............Fr......Fraction C-d

Each of these four resulting fractions was redistilled independently,
dividing the distillate from each into fractions when necessary. The
results are given herewith in tabulated form.

Melting points of
distilgates.

Fraction distilled. Volume. Fraction Volume. ature Rreceived. range. sure. Reeryrs-
Crude. talliiedfrom

alcohol.

C. c. C. c. °C. Mm. *C. *C.
C-a ........................ 70 D-1 60 164-178 1.25 43-45 45-47
C-5.230 D-2 150 165-177 1 47-49 53-55

D-3 60 177-180 1 47-49 52-54
C-c .150 D-4 100 174-178 1 45-48 51-53

D-5 40 178-188 1 41-43 57-59
C-d ......................... 75 D-6 100 174-192 1 39-42 55-59

D-7 160 192-199 1.25 51-3 63-63

In order to combine fractions of similar melting point and reduce
the total number, Fraction D-1 was kept separate and designated
as D-a; Fractions D-2, D-3, and D-4 were combined and designated
as D-b; Fractions D-5 and D-6 were combined and designated as
D-c; Fraction D-7 was kept separate and designated as D-d.

Fraction. Weight. b Sub3tance. Meltingpoints.

GramJ. Grams. *C.
D-a ........................ 59 0.6 HydnocarpicaciS.. 5960

1.4 ateal. ......................... 62-3
21.0 Material tenl. . 4
31.0 Oily material . .........

D-5 ........................ 287 82 Hydnocarpic acid. ....
112.5 Material . . 45-53
65 Oily material ..........

D-c ......................... 130 18.4 Chaulm c acid.67-
54 Matial . . . 45-53
45 Oilymaterial.

D-d ........................ 168 59.6 Chaulnoogricacid. .67-63
2.4 Material . . 45-53
68 Oily material.................... .....

Total for the entire 4 fractions of ........ 78 Chaulmoogric acid.. 67-
1.4 Unknown acid . . 62-3

82.6 Hydnocarpic acid .. 59-60
212.9 Material . . -63
203 Oily material . .........

5839

Each of these resulting four fractions was subjected to an extended
fractional crystallization from alcohol, involving from 25 to 33
recrystalt:'ations in each case. Work was continued on each of the
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four fractions until nothing remained but pure chaulmoogric or hydno-
carpic acids, or oily material, or solids which did not improve in
melting point on further crystallization.
The results are briefly summarized in the preceding table.
It was found that the 212 grams of miscellaneous material from all

four fractions, melting between 45-53°, could in each case be purified
by recrystallization from alcohol until its melting point became ap-
proximately 48-52°, after which further recrystallization had little
effect.
In order to determine whether this was a lower homologue of chaul-

moogric and hydnocarpic acids, or a eutectic mixture of the two, 139
grams of this material, melting at 48-52°, was subjected to further
distillation in vacuo. During the distillation the temperature fluctu-
ated between 1880 and 1950, and the pressure between 1.5 and 3 mm.
The distillate was cut into four 30-c. c. fractions, on which the fol-
lowina data were gathered:

1 ~~2 3 4

Grams. 'C. Grams. *C. Grams.1 C. Grams. SC.

Melling points of crude dis-
tillats t es 27 49-51 27 50.5-52 27 50.5-52 27 50-51.5

CrYstallized from alcohol 25 46-49 16 49.5-52 20 49.5-52 19.5 50-53
Rccrystallized from alcohol 21 49.5-52 4.3 57-58 18. 5 51-53 11.2 53-55
Recrystallized again from al-
co .l.. 14.5 49. 5_52 2.4 9 17 56-57 9 53-55

Recrystallized again from al-
cohol.... 58.59.5 ..... .......Recrystallizedefrom"Petr.4. ............ether 2 57-58

While these results are rather indeterminate, they indicate a mate-
rial which approximates a eutectic mixture which neither the frac-
tional distillation nor crystallization could separate effectively.
From the foregoing it is apparent that the original experiment on

direct fractional distillation of the mixed fatty acids, which gave four
fractions melting at 54-55°, 54-56°, 48-49°, and 67-68°, respectively,
after one crystallization from alcohol, effected a separation of chaul-
moogric and hydnocarpic acids which was as good as, if not better than,
the one just described, which involved three redistillations of the
fractions obtained by distilling once and gave six fractions melting,
after one crystallization from alcohol, at 45-47', 53-550, 52-54o,
51-530, 57-59°, 55-590, and 63-650, respectively. It was therefore
decided to distil the mixed fatty acids only once, and to attempt to
get larger yields of pure acids by making that one distillation more
efficient by means of improved apparatus and by cutting into fractions
at the most advantageous points.
In order to determine the best possible points for cutting fractions,

a new vacuum distillation was run on a 300-gram portion of mixed
fatty acids and the distillate cut into fifteen 20-c. c. fractions. The



April 1, 1921% -654

melting point of each of these fractions was taken, and the fraction
was then crystallized from alcohol in such a manner as to give a first
crop, second crop, and residue of approximately equal weights. The

melting points of these three crops were taken and are given
graphic form herewith, together with the melting points of the crude
distillates. (Fig. 1.)
On the strength of the above melting-point diagram, Fractions

1-6, inclusive, were combined and worked for hvdnocarpic acid, of
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which they furnished 20 grams. Fractions 12-15, inclusive, were

worked for chaulmoogric acid, of which- they furnished 32 grams,

Fractions 7-11, inclusive, were combined and crystalized from alcohol.
but it was found that the melting point quickly rose to the 48-52O
range, after which, repeated recrystallization had little effect. This
was apparently a eutectic mixture of hydnocarpic and chaulmoogric
acids.
From this time up to the present -(August, 1920), the work has

been severely handicapped by a radical lowering in the quality of
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the chaulmoogra oil coming on the American market. In place of the
clear amber colored oil obtainable in the fall of 1919, it is nownecessary
to continue investigation on a dark reddish-brown oil which is about
70 per cent by volume solid matter. This inferior product has nearly
the normal amount of chaulmoogric acid in it, but the hydnocarpic
acid content is only about one-third as great as in previous lots.
An improved apparatus, which was first employed in making the

fractional distillation next to be described, was identical with that
shown in Fig. 2, except that it had a 2-liter side neck flask of the
Claisen type, with a fractionating column of glass beads and short
lengths of glass tubing about 12.5 cm. high in the side neck.
The large capacity of this flask permitted the vacuum distillations

in kilogram lots of mixed
acids, and up to the pres-
ent time these flasks,
which were made of
heavy Pyrex glass, have
shown no tendency to
collapse under high
vacuum, the only weak
points being the junc-
tures of the side and
main neck, and of the side L r /
neck and delivery tube. tTc

In order to throw more
light on the cbaracter of
the mixed acids from CoNmeCrwoIN ro

chaulmoogra oil, 1,000 GDAar 8c,V
grams of the mixed acids FIG. 2.

(1,084 c. c.) was distilled and cut into 18 fractions of 50 c. c. each.
The temperature curves of the vapor and of the liquid in the distill-
ing flask are given in Fig. 3. The melting points, indices of refrac-
tion, iodine numbers, specific rotations, and apparent molecular
weights for each of the 18 fractions are given in Fig. 4.

interpretation of Re

An inspection of the data presented shows that the distillation
is not effective in segregating any liquid fatty acids which may be
present, since all fractions solidify on cooling and require tempera-
tures of at least 40° to liquefy them.
The higher boiling fractions give evidence of being much nearer to

pure chaulmoogric acid than the lower fractions to hydnocarpic.
Evidently the lower fractions contain material of higher molecular
weight, lower or no rotatory power, lower iodine absorption, and lower
indices of refraction. Oleic and pahuitic acids, both of which were
identified in chaulnoogra oil, by Power, would tave the effects in-
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dicatOd. With the chaulmoogric acid fractions there appears to be
relatively; litt optically inactive material, but some materials which
raise bTeth the iodine value and the indices of refraction, indicative
of more highly unsaturated acids.
No evidence of any members of the chaulmoogric series below

hydnocarpic acid nor above chaulmoogric appears.
After a careful consideration of the probable composition of each

of the 18 fractions, based on data shown in Fig. 4, Fractions 1-6,
inclusive, were combined- and worked for hydnocarpic acid, of which
they gave 48 grams, Fractions 14-18, inclusive, were combined and
worked for chaulmoogrie acid, of which they gave 110 grams. Frac-
tims 7-43, inclusive, were combined and redistilled to determine
whether this would afford a separation of the hydnocarpic and chaul-
moogric acids which they were thought to contain in the form of a
eutectic mixture. The results of this distillation are given herewith.

Temp. AverageMetnFraction. Volume. range Of Pts og
vapor. prcaIure.

C.c. ° C. Mm. "'C.
1.' 50 185-196 3.23 43-49

2.50 196-198.5 3.5 43-49
3.... ................ 50 19S-201.5 4 42-46

4.,50 2010 4.5 32-49
5'.-302................................ 2 -2104.550-57

A comparison of the melting points of these fractions with those
of the 7 fractions from which the distillation was made, 41-44o, 40-
430, 41-43.5o, 40430, 4043o, 41-440, and 45-48°, respectively,
shows very plainly that a partial separation was effected, by this
second distillation. This was confirmed by the extraction of a small
amount of hydnocarpic acid from the combined Fractions 1 and 2,
and a small amount of chaulmoogric acid from Fraction 5. The
greater part, however, of the products of this distillation improved
in melting point on recrystallization until the 48-520 range was
reached, after which further crystallization had little effect.

This shows that it is unprofitable to redistil the mixture fraction
by itself. It has been found, however, that the addition of the mix-
ture fraction to the next lot of mixed fatty acids to be distilled in-
creases very materially the yield of hydnocarpic and chaulmoogric
acids which can be obtained from such distillations.
Reference to Fig. 4 will show that the portion of the distillate des-

ignated as the hydnocarpic acid fraction consisted of the first 300 c. c.
distilled off from one kg. (1,084 c. c.) of mixed fatty acids; that the
mixture.fraction consistedof the next 350 c. c. to distil over, while the
chaulmoo ric acid fraction included all the remainder of the distillate
(approximately 250 c. c.).

- 38310q-21 -2
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it h been found ltely that, in the c of lowgrade dhaulmoogra
oi, better resuts ae obtained by outting the distilt from one kg.
of material (300 c. c. of mt e frction fom previou dtillation
plus sufficient crude mixed fatty acids-tomake 1,000 gram) as
follows:

Hydnocarpic acid fation.Fiwe 350 C. c.

Mixtk,e fraction. r....... . Next c.c.
C_uImqognic acid kaction.............. c. C.

Having establshed a satisfactory procedure for carrying out the
fractional distillation of the mied fatty acids, attentioh was turned
to the second phase of the separation, namely, frctional crystalza-
tion. An extended investigation of the relative efficiency of a
vaiety of solvents in various proportions to the weights df the
material being crystalized brought out the folw facts.
For the ehaulmoogric acid fraction the most effective solvet is 80

per cent alcohol in the proportion of 20 c. c. of solvent to 5 grams of
solute.
For the mixture fraction no solvent has been found which will

effectively separate the 2 acids. --
For the hydnocarpic acid fraction, 80 per cent alcohol'in the ratio

of 20 c. c. of solvent to 5 grams is the most efficient for solutes whose
melting point is below 35°. After this-pomt has been passed- the
most satisfactory solvent is petroleum ether, in the ratio of 30 c. c. of
solvent to 5 grams of solute.
When the SO per cent alcohol is used, the best results are obtained

by allowing the solution to stand overnight in an ordinary rerige,rator
(about 16"). When petroleum ether is used, the treatment is the
same until nearly pure hydnocarpic acid has been obtained, which
crystallizes best at ordinary room temperature, the time requiired
being 1 to 3 hours.
A scheme for the systematic fractional crystallization of clhaul-

moogric and hydnocarpic acid fractions has been worked out which
has given excellent results. For the chaulmoogric acid fraction, 10
receptacles of appropriate size were placed in a rack and the recep-
tacles marked consecutively for material melting: (1) Below 250;
(2) 25-35"; (3) 35-45°; (4) 45-50o; (5) 50550; (6) 55-60"; (7)
60-63°; (8) 63-65°; (9) 65-67°; (10) pure chaulmoogric acid 68'.
A corresponding set of receptacles was devoted to the hydnocarpic

fraction marked for the following meltimg point temperature ranges:
(1) Below 250; (2) 25-30'- (3) 30-35"; (4) 35-40'; (5) 40-45; (6)
45-500; (7) 50-530; (8) 53-566; (9) 56-59, (10) pure hydnocrpic
acid :0
In carrying out a fractional crystallization, the crude distillate is

first allowed to crystallize from -the proper solvent in such a sway thait
a first and second crop, amounting in each case to approximately
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i. thei -t riml Weight of the material, are obtained. The final
mo4lier. lquor is washed with hot water to remove alcohol, and the
retig oil is dried. This gives a first crop, second crop, and residue,
whic, after taking- their melting points, are placed in the receptacles,
whose indicated meting point ranges cover that of the product as
nearly as possible.

All three of these are recrystallized simultaneously from the appro-
priate solvent, producing 3 first crops, 3 second crops, and 3 residues.
which, are classified according to their melting points. Thus it fre-
quently results. th*t a first crop from low-melting material and a
sepod .cropjfrom material of intermediate melting point and a
residue from high-melting material will all melt at about the same
point; and, since they will be put in the same receptacle, they -will
automatically be combined and recrystallized together in the next
operation,_
Thus, with a minimum amount of time and effort, the pure acids

move to one end of the series of receptacles, the liquid material
moves to the opposite end, while any other solid acids of definite
melting point will automatically accumulate in one of the inter-
mediate receptacles.
-Up to the present time no such solid acids have been definitely

isolated, but there is reason to believe that several such exist, and
this subject, together with the composition of the liquid portions, will
be dealt with in a later paper.
4s the greater part of- this paper has been devoted to tracing the

development of this work, with frequent references to the present
practice, it. iF thought worth while at this point to give in some detail
the con.plete method in.l use at the present time for the practically
quantitative extraction of chaulmoogric and hydnocarpic acids from
chaulmoogra oil.
Two hundred and forty grams of sodium hydroxide are dissolved

in one liter of hot water and thoroughly mixed with 1,500 grams of
chaulmoogra oil in a 5-liter, round-bottom flask, and heated in an
autoclave under 15 pounds of steam pressure for one hour. Loss by
frothing is prevented by inserting a loosely fitting wooden plug or
stopper in the neck of the flask, through which runs a piece of 16
mm. i. d. glas3 tubing, which extends about 35 cm. above the flask,
where 2 right angle bends lead it into an 800 c. c. beaker, which is
placed on a shelf in the autoclave. A piece of cheesecloth, tied over
the top of the beaker, through which the bent tube projects, effec-
tively prevents loss from spattering.

After removing the flask containing the sodium soaps from the
autoclave, the contents,-are poured into about 3 or 4 liters of hot
water in a large precipitating jar, and stirred until dissolved.

659



The soap solution is now acidified with commwia hydrochloric
acid, and the liberated fatty acids rise to the top of the -water in the
form of a thick oily layer. By mean of a siphon, the aqueous layer,
which contains sodiuam chloride and glycerol, is drawn off and dis-
carded. The remaining oil is washed with successive portions of hot
water and finally transferred to a hot-water funnel, where, in the
course of one or two hours' heating, all the water separates from
the liquefied fatty acids. The latter are strained through linen of
fine mesh before being allowed to solidify. The usual yield of crude
mixed fatty acids is between 1,350 and 1,400 grams.
One kg. (1084 c. c. when liquefied) of these mixed fatty acids was

subjeeted to vacuum distillation in the apparatus shown in Fig. 2.
The vacuum is applied before the temperature of the liquid in the

flask rises above 1000, otherwise serious frothing-over may result.
It is best to have both of the 3-way stopcocks open for the vacuum,
also the one-way stopeock between the receiving chamber and the
graduated receiver. . There is usually a tendency for a little of the
fatty acid vapor to solidify in the stopcQcks, interfering with the
vacuum. This difficulty may be obviated by playing a jet of steam
against the stopcock. As the stopcocks must remain air-tight, even
while hot, it is best to use a mixture of vaseline and talcum powder
as a lubricant in them.
The first 350 c. c. which distil over are worked for hydnocarpic

acid. The next 300 c. c., composing the mixture fraction, are set
aside to be redistilled as part of the next lot of mixed fatty acids.
The remainder of the distillate is worked for chaulmoogric acid.
The chaulmoogric acid fraction is recrystallized from 80 per cent

alcohol, using the proportions of 20 c. c.) to 5 grams of the acids,
and following the systematic scheme for recrystallizing given above.
The hydnocarpic acid fraction is treated in the same way, except

that material which melts above 350 is recrystallized from petroleum
ether, using 30 c. c. of solvent to 5 grams of solute.
The amounts of chaulmoogric and hydnocarpic acids present vary

largely according to the quality of the oil; but from even low grade
oil, starting with 1000 grams of mixed acids, this method will give
at least 50 grams of pure hydnocarpic acid and 100 grams of pure
chaulmoogric awid.

'It has teen found that a very effective column for the neck of the flask is obtained by locatin 4 di-
phragms of 3 mm. mesh wire gauze at Intervals of about 37 mm., the lowest being at the bottom of the
neck and the higest beiug about 5 cm. below the outlet into the delivery tube. Resting on the lowest
of these diaphragms are as many 25-mm. lengths ofglass tubing, 5.5mm Inside dimer, plaed verticalbl,
as the neck of the flask will accommodate. On the next diiphragn-asiailar set of 4 mm.tAubes; on the
nxt a set of 2.5 mm. tubes, while on the hJgestd r are plaed S mm. glass beeds to a thickness of
ibout 25 mm. The large tubes at the bottom take care of the beavy bac-Iow of liquid at that point.
Tie fnereasing density ofthe column near the top gives an increasingty thorough washing td the up-coming
gasws. The breas between sectors in the oob=n prevent the gepwe from bO* Jliing condensed
liquid up through the column.
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INTRAVENOUS ADMINISTRATION TO MICE, RATS, AND
GUINEA PIGS.

By GZO3GE B. Roza, Phirmf0ologst, Hygieaic Laboratory, United State, Public Health Service.

Intravenous administration to small laboratory animals, such as
mice, rats, and guinea pigs, although quite easy for the experienced
operator, is usually rather difficult for the beginner. This mode of
administration has lately taken 'on a new interest by reason of the
fact that it is now, employed in the United States for the official
biological standardization of arsphenamine and allied compounds.

Intravenous administration as carried out by the Hygienic Lab-
oratory of the- United States Public Health Service, either when
employing the official method for biologically standardizing arsphe-
namine or in investigations- bearing upon possible modifications in
the official method, differs in some respects from the methods com-
monly employed; and as numerous requests for a description of
the several procedures have been received by the Hygienic Laboratorv,
a somewhat detailed account of them is given here.

White mouse.-The lateral veins of the tail of the white mouse
were found to be best suited for- intravenous administration pur-
-poses. ' The tail must be free from localized or generalized thicken-
ing of the epidermis so as to permit the ready entrance of a No. 23,
B. & S. gauge needle. The use of a rather long needle, 1 inch in
length, was found to be essential; it does not bend easily and there-
fore can be directed forward more readily than a smaller one.
A motise weighing between 15 and 20 grams practically always

possesses a 'oft. pliable tail which can be used without any prepara-
tion. WVhen a mouse weighing over 20 grams is used, the lateral
veins of the tail are usually covered with rather dense tissue, which
precludes their use unless the tail is immersed for about a half
minute in'warm water (about 500 C.). This procedure both softens
the skin and dilates the underlying vessels so that the vessels may
be successfully used.
For holding the mouse, a small tin mailing tube attached to an

iron stand is employed. One end of the metal mailing tube is fitted
with a cork having at the circumference a V-shaped opening, which
will admit the tail. The other end of the tube contains several
small openings for the purpose of admitting air. (See Fig. 1.)
The mouse is grasped by the tail with the thumb and forefinger

of the left hand and placed in the above-described metal mailing tube,
and the cork is inserted so that the tail protrudes through the
V-shaped opening. The tail is now straightened by gentle but firm
traction and without twisting. The dorsal vein should then appear
above, and each lateral to the left and right, respectively.
The syringe, usually a 1 cubic centimeter, all glass, tuberculin

type, graduated to Bl- of a cubic centimeter, is balanced between
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the first and middle fingers of the right hand, as shown in Figure 1,
the hahd resting on the little finger; the thumb is thus free to operate
the piston of the syringe. With the syringe held nearly parallel to
the tail, the needle is pushed through the 'kin over one of the lateral
veins (usually the left) and then anteriorly and downward into the
vein. If an entrance into the v'essel is not effected, either raismg or
lowering the point of the neel4 while advancing it further will
usually succeed in locating-the lumen of the veAl.

Wkite rat.-The official method for standardizing arsphenamie
and allied compounds requires that either the right or left saphenous
vein of the white rat shall be employed for the intravenous admiis-
tration of these compounds. At the Hygienic Iaboratory, however,
the right vein is more frequently employed, and the procedure is
essentially as follows: The animal is tied securely by the legs, back
downward,, to a flat operating board, by means of strings long enough
to permit the hind legs to be lifted easily.
The operating board actually used in the Hygienic Laboratory is

exceedingly simple, consisting of a piece of flat board having the
dimensions 18 inches by 8 inches by 1 inch. - At the end of the board
to which the head is tied are two glass pegs about 1 inch long, set in
at an angle in order to hold the string which is looped over the front
legs of the animal. Nails in the other end of the board receive the
strings which are looped to the hind legs. (See Fig. 4.)

After shaving the hair over the skin area covering the left saphe-
nous vein, the left foot is grasped between the third and middle fingers
of the left hand, and. an incision about one-fourth to one-half of an
inch long is made about one-fourth of an inch to the left of and par-
allel to the vein. (See Step 1, Fig. 5.) The skin is then rolled over
to the right with the first finger of the left hand by drawing the skin
on the back of the leg to the left. (See Step 2, Fig. 5.) This will
bring the vessel into view. An assistant then makes compression to
dilate the vessel. If a syringe is used, it is preferable to employ a
1 cubic centimeter all-glass tuberculin type, graduated to .<X of a
cubic centimeter and fitted with a No. 26 B. & S. gauge needle, five-
eights of an inch in length. The syringe is balanced between the
first and middle fingers of the right hand, the hand resting on the
little finger; the thumb is thus free to operate the piston of the
syringe. The needle is than passed through the fascia and upper
surfaces of the muscles, about one-eighth of an inch to the left of the
vein and almost parallel to it, Advancing the needle slightly farther,
the direction is changed so that the needle will enter the vein from
the side. (See Step 3, Fig. 5.) After the injection is made, the skin,
which was pulled to the right to permit the vessel to come into view,
is released, and this skin Rlap and the muscles act as effective me-
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Fig. 1.-Method forintraenousadministrationt...o the white..mous

Fig. l.-Method for intravenous administration to the white mouse.
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Fig. 2.-Operating board used for intravenous administration to the guinea pig.

Fig. 3.-Position of vein used for intravenous administration to
the guinea pig.
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FIG. 4.-Method for intravenous admInistration to the white rat.

5TEP 1.

/AfCbSION

SreP

FIa. 5.-The three steps employed for intravenous administration to the white rat.



chanical checks to hemorrhage, which is quite profuse if the needle
is inserted directly into the vein.

If a burette is employed and the injection made by gravity instead
of by means of a syringe. a flexible rubber tube is attached to the
burette, while the other end of the tube carmes a glass tube which is
drawn out and grond to fit a No. 23 B. &- S. gauge needle 1 inch
'long. Te glass tube is hndled in the sme way as the syringe, and

FIG. 6.-Method for intuveneus administration tothe guinea pig.

the vessel is entered in the same manner as' was described under
the syringe method.

Guinea pig.-The large superficial vein lying on the dorsal and
inner aspect of the hind leg of the guinef pig is well adapted for
intravenous administratiom. Occasionally, however, the vessel may
run anteriorly. To use the above-described vessel for intravenous
administration a special operating board is required. The board
proper is similar to an ordinary animal board, except that the end to
which the hind legs of the animal are tied has a U-shaped picce cut
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from it as shown in the illustration. (Fig. 2.) The board is mounted
near the center on an extension shaft which is fitted with two joints,
the one at the end to which the board is attached being a ball-and-
soket joint and the other an adjustable swivel joint. The shaft is
screwed into a metal base which has sufficient weight to hold the
board steady when placed in any position.
The procedure for making the injection is as follows: With the

board properly placed in a horizontal position, the animal is tied to
it securely, abdomen downward, by means of strings. The board is
then placed in a vertical position and rotated on its vertical axis
slightly so as to bring the dorsal aspect of the right hind leg into
view. After clipping the hair from the leg and shaving it, the leg is
lifted up slightly by the first or first and second fingers and the vei
dilated by suitable compression. (Fig. 6.) The vessel can now
usually be seen through the skin. A small incision, usually about
one-fourth of an inch long,, is made diagonally across the leg from
the outer lower to the upper and inner aspect, but a trifle to the left
of the vessel. The subcutaneous tissue is then pushed aside with a
fine pointed forceps, thereby permitting the vessel to come into view.
The vessel is then eTntered directly (Fig. 3) or in the same manner

as has been described for the rat-that is, by passing the needle of the
tuberculm syringe through the fascia and muscles to the left of the
vessel and then entering the vessel from the side. The vessel when
dilated permits the ready entrance of a No. 23 B. & S. gauge needle.
However, the needle usually employed is a No. 26 B. & S. gauge,
five-eighths of an inch in length. The needle is always introduced
well into the lumen of the vein. If entrance into the vessel is direct,
subsequent hemorrhage may be controlled readily by pinching it
with a small forceps*.-

PRELIMINARY NOTE ON A STABLE SIILVER VITAMINE COM.
POUND OBTAINED FROM BREWER'S YEAST.

By ATHERTON SEIDELL, Technical Assistant, LTnited States Publc Hefalth Service.

Since the discovery in 1915' that fullers' earth possesses a remark-
able adsorptive power for vitamine, the product resulting from this
attraction has been used by me as the starting point for all subse-
quent attempts to isolate a pure, stable, antineuritic compound. The
vitamine-fullers' earth combination has, for convenience, been desig--
nated as "activated" fullers' earth, and a large quantity of it was
prepared and carefully standardized for its antineuritic power by
tests on pigeons. Repeated tests on some of the samples showed
that no loss of activity occurred during a period of more than five
years. Until recently all of the attempts to obtain a pure vitamine

I Seiddl, Atherton, "A Stable Form of V'itamine, etc.": Public Health Reports, 31, 3-370, Feb. 18,
1916.
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from "activated" fullers' earth have yielded products which, although
highly antineuritic, were not sufficiently stable or wel characterized
to warrant further study as to their composition. The work u to
now has, therefore, been useful only in showing the procedures by
which a well-defined antineuritic can not be obtained.

Briefly, "activated" fullers' earth is prepared as follows: Well-
washed and pressed brewer's yeast is allowed to autolyze in a warm
place for 48 hours or more. The resulting thick liquid is filtered
through paper, and to the clear filtrate there are added "O grams of
fullers' earth per liter. The particular variety of fullers' earth is
that obtained from Surrey, England, and is imported by Eimer &
Amend. The mixture is well shaken at intervals for one-half hour,
and the solid is filtered off with the aid of a large Buchner funnel. It
is washed with water and finally with alcohol and ether to facilitate
subsequent drying.
The extraction of the vitamine from its combination with fullers'

earth has been found to be most conveniently accomplished by means
of saturated aqueous barium hydroxide solution, used in the propor-
tion of 1 liter per 100 grams of the "activated" fullers' earth. The
mixture is violently shaken for three minutes and the solid,removed as
quickly as possible. A De Laval cream separator, with the disks
removed from the bowl, has been found to be very efficient for this
purpose. The nearly clear liq,uid is immediately acidified with,a
slight excess of concentrated sulphuric acid, added to the actively
stirred liquid. About 10 grams, or a moderate excess, of powdered
barium carbonate is then added to remove the excess of sulphuric
acid. The mixture is filtered after about one-half hour. Nearly
saturated lead acetate solution is added to the filtrate until no further
precipitate is obtained. The latter is then removed and the excess
of lead in the liquid precipitated with hydrogen sulphide. The fil-
trate from the lead sulphide is then evaporated rapidly under dimin-
ished pressure to about one-tenth to one-twentieth its original volume.
A white, amorphous precipitate begins to separate when the volume
becomes small. This undoubtedly nonvitamine material is filtered
off, and the evaporation is continued in a vacuum desiccator. Addi-
tional amounts of the amorphous white product separate and are
removed from time to time. The liquid will finally be reduced to a
thick, viscous mass, which yields no further quantities of the amor-
phous white precipitate. This crude vitamine extract may then be
evaporated to complete dryness in a vacuum desiccator, and in this
condition it appears to retain its antineuritic properties indefinitely.
One such sample, after having been kept in the laboratory for almost
two years, was found to be very active when tested on pigeons.
The test for antineuritic properties, which has been used exclu-

sively upon the vitamine fractions obtained in this work, is con-
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ducted as follows: Groups of about 10 pigeons each arc kept in in-
closures of some 400 cubic feet and supplied with water and ample
amounts of polished rice. Each pigeon is numbered by means of
a leg band and is weighed three times weekly. The samples to be
tested are administered in gelatin capsules immediately after weigh-
ing each pigeon. Maintenance of weight under these conditions
shows that the sample being tested contains at least the minimum
amount of vitamine required to replace the deficiency of the rice diet.
Rapid loss in weight, followed by polyneuritis, occurs among the
control pigeons and those receiving doses of samples deficient in
antineuritic vitamine.

UTsing an amount of the crude vitamine extract, prepared as de-
scribed above, from 300 grams of "activated" fullers' earth, it
has been found that after diluting to a volume of about 25 cubic
centimeters and gradually adding an almost saturated aqueous silver
nitrate solution, a voluminous silver precipitate is obtained. This
is removed most conveniently by centrifugation and is washed once
by centrifugation, using an amount of water equal to the volume of
the precipitate. The decanted solution and wash water, after being
tested with the reagent for complete precipitation, are mixed and
filtered. To this solution is then added an excess of fairly concen-
trated aqueous ammoniacal silver nitrate solution, made by adding
ammonia to aqueous silver nitrate until the black precipitate, which
at first separates, just redissolves. This causes the separation of
another voluminous silver precipitate, which is likewise removed by
centrifugation and washed as before. These two precipitates and
the filtrate from the second one were subjected to tests on pigeons
and it was found that of the three samples, the second, obtained by
means of ammoniacal silver nitrate, was highly antineuritic.
The results of this experiment are shown in Chart 1. For con-

venience, the precipitate obtained by means of ammoniacal silver
nitrate is designated as silver vitamine precipitate, "Ag. Vit. Precip."
The results show very strikingly that neither the silver nitrate pre-
cipitate nor the filtrate from the ammoniacal silver nitrate precipi-
tate contains an appreciable amount of the protective vitamine.
When the ammoniacal silver nitrate precipitate, obtained as above

described, is suspended in water, and a slight excess of hydrochloric
acid is added, the silver is rapidly transformcd to silver chloride,
which may be easily removed from the clear aqueous solution. The
latter, when'subjected to slow evaporation in a vacuum desiccator
containing stick sodium hydroxide as the drying agent, begins to yield
well-formed crystals when the volume is reduced to about 10 cubic
centimet-ers. Several crops of these crystals were easily obtained,
but, when tested on pigeons, were found to possess no antineuritic
ptopeities (See Chart 2.) When the mother liquor had been
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reduced to a volume of about 3 cubic centimeters, it began tW change
in color from pale yellowish to reddish and showed no further ten-
dency to yield crystals. In one instance, when the evaporation was
accidentally carried further,. the whole mass turned to a black,
thick, viscous liquid. If the slightly reddish liquid is diluted,with a
small volume of water and aqueous silver nitrate solution added care-
fully, silver chloride continues to separate until the excess of hydro-
chloride has just been removed. The end point for this removal is

Dwri

very sharp. The filtrate from this silver chloride precipitate, when
treated with ammoniacal silver nitrate, yields again the voluminous
silver vitamine precipitate, which now, however, is free from the
crystallizable inactive fraction described above. The yield of
dried precipitate from 300 grams of "activated" fullers'.earth was
0.7 gram. Results of the tests of the abovUe-mentioned crystals, as
well as of the ammoniacal silver nitrate -precipitate as originally
obtained, "Crude Ag. Vit. Precip.," and. after removal of the inactive
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rytallisable material and reprecipitation by means of ammoniacal
silver nitrate, "Ag. Vit. Precip. # 3," are shown in Chart 2.

It is apparent from a consideration of Charts 1 and 2 that when a

concentrated solution obtained by barium hydroxide extraction of
"activated" fullers' earth is precipitated with aqueous silver nitrate,
that portion of the extract thus removed contains none or very little

I/ANf. DAYS
!

of the vitamine. The ammoniacal silver nitrate precipitate, on the
other hand, carries with it both a non- (or difficultly) crystallizable
antineuritic substance and an easily crystallizable non-vitamine
compound. After the removal of this latter, the reprecipitated silver
compound is found to retain its antineuritic properties apparently
unimpaired. This compound is only slightly soluble in water, but

Il

.j
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readily yields up its antineuritic, constitLent when suspended in
dilute hydrochloric acid. It appears to suffer no chiange on drying,
and the present experiments show that samples still protect pigeons
on a rice diet from polyneuritis after a period of nearly three weeks.'
A determination of the silver present, made by ignition, showed

54.85 per cent Ag. The doses given the pigeons shown on Chart 2
were 0.004 gram on alternate days, i. e., 0.002 gram per day of the
silver compound, which is equivalent to slightly less than 0.001
gram of the antineuritic portion of the material.
Whether the silver vitamme precipitate obtained as described above

is a pure compound is, of course, not'known at present. It is possible
that two or more substances are present in combination with the
silver and that different samples which are prepared will vary so'me-
what in composition. It is believed, however, to be an exceptionally
favorable product on which to concentrate efforts toward' the
identification of the antineuritic vitamine. Attention is, therifore,
now being directed toward this part of the problem.

INDEX TO PUBLIC HEATH RZEPOR TS, VOL. 3i, PART 2, MO2
The bidez, with tti* page, to Vol 3X, Patt 2 of Pab[*Xealth Reports for 1120 is now aviable

and may be had on application to the Surgeon Genral, Unted States Pabe Health Sevice,
Washington, D. a.

DEATHS DURING WEEK ENDED MAR. 19, 19,1.

Summary of information recetved by telegraph from industrial insurance companies for
veek ended Mar. 19, 1921, and corresponding week, 1920. (From the "Weekly Health
Index, " Mar. 22, 1921, issued by the Bureau of the Census, Department Qf Commerce.)

Week endel Corresponding
Mar. 19, 1921. week, 1920.

Policies in force .......................... 46, 298, 930 41, 997, 632
Number of death claims .......................... 9,434 13,276
Death claims per 1,000 policies in force . ... 10.6 16.5

Nom.z-Snce this was written the tests (Chart 2) have been continued for an additional period of
three weeks, during which time no polyneuritic symptoms developed in any case. Each bird, however,
decresaed slightly in weight, possibly as a result of the absence of a growth-promoting principle in the
pudfied antineuritic product.
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Deaths from all causes in certain large cities of the United States during the week ended
Mar. 19, 1921, infant mortality, annual death rate, and comparison with corresponding
week of precedWi wa (From te " Wekl Heal Index,,' Afa. 2i, 1921, issued by
the Bureau ofte enw, Department of Commerce.)

Akron, Ohio.........................
Albany, N. Y........................
Atlanta, Ga.........................
Baltimore, Md.......................
Birmingham, Ala.............;
Boston, Mass.........................
Bridgeport, Conn.
Buffalo N. Y........................
C gmbrig Mass.....................C-.j...... ............

Chicag, Ill...........................
Cincinnati, Ohio......................
Cleveland, Ohio.
Colmbus, Ohio......................
D s Tex...........................
Daytoza, Ohio........................
Denver, Cobfio.........................
Detroit, Mich.........................
Fall River, Mass......................
Grand d, m..................
Housoui, lex........................
Indiana sNind......................jbrseT Pitoy, N. IJ.....................
Ka s Cty, Ka .................
Lo3s Angel Calif ....................

KYW ........................
L , Mass.........................

kilwaukee Wis......................
1nnIeaol Minn.

Man}leTtn ....................New Ba , Ms..........
New Orlen .......
NewYork 1 Y
Newark, i. ........................
Nofok Va.......................
Oaekland Calif

rtt a,k .......................
Portland reg ........
}Prowvdence, R. I..............
Richmond, Va.......... .

Rtochester, N. Y......................
St. Ltds, Mo.........................
St. Pan .......................
alt e Cy, Utah................

San Frncio, Calif................
Seattl, Wa........................
Spokane, Wash.......................
SprimgfId, Mass.....................
a e N Y.......................Toleo, hio.........................

Trenton, N. J.........................
Washngtmn D. C....................
W Del.....................
Woreser Mass.....................
Ton rs, . Y ...................
You own, ...................

ark19,1921e Deaths under 1 InfantMar1 1921 Average yer w

Estimated annual tatty
jyll2.Total Death rate per WekPreviouis week

dets-rt. 1,000.2 endediyaro endedCl deatthas.| raBte.' | l^/2 |Mar 19, year or Mnar 19,
192. y 1921.3

208,436
115,071
207,473
75&,537
16,133-757,634

go
519,808
110,44
119,672

2,7065
403,418
831,138

358
165,282
15 ,119

ons2S3,1i7

11197
1,310

302,788

m8aF26083
113; 5
468,33*
302,815
119,52?
125,012
167,007

5,751,967
42f,885
121, 26
225,172197,066
137, 463

1,86,212
.5ff6,43
284,8&59
231,645
175,686
305,229
78.6,164
237,781
121, 56

327,227
104,442
136,877
177,265
253,696
122,76
454,026
113, 40
184,972
103,324
139, 32

45
34
74I61

26

40
668
117
201

33
40
85
42
40
35
67
69
41

179
65
34
87

115
37
30
38
120

1,450
105
25
40
47
53

5.50
208
77
78
49
82
206
60
30
134
81
22:
43
42
69
31
128
26
68
24
41

11.3 '12.4
15.4 C 23.8
18.6 C 16.1
17.3 A 21.3
17.1 A 19.8
16.0 A 19.6
8.7 A 1&9
11.9 C 14.2
13.7 A 16.5
17.4 ..........
12.5 A 17.3
15.1 C 21.3
12.6 C 13.6
14.7 C 15.1
10.4 A 17.0
13.2 C 13.4
16.8 A 14.6
10.1'
18.1 IC I9.i
14.8 C 12.1
12 ....
10.7 C 13.6
1L9IC 21.3
2L 1..........
15.3 A 135.3
14.1 C 24.8
15.6 A 20.3
9.7 A 15.1
15.3 C 11.5
1.1 CC 21.4
12.5 A 17.6
11.2 C 20.8
1i5.9 A 20.3
13.11C1C.4
12.9 C 16.7
10. E1.....---
9.2 A 12.0
124 ..........
20. I..........
15.4 519.2
18.2 C 17.7
15.2 C 16.4
17.0 C 17.7
14.5 C 20.5
10.6 C 14.2
13.7 C 18.2
13.2 C 11.9
12.9 A 13.3
13.4 C 16.6
12.9 A 9.3
11.0 C 15.5
16.5 ...
12.4 C 16.6
14.2 A 18.3
13.2 A 24.4
14.7 A 1&8.
12.0 C 19.3
19.2 C 16.4
12.1 A 12.06
153 ..

1414
I
I2a

27
5
7

IlI
16
41
8
4
5
7
54
14
7
5

10
11
5
is
2
7
17
12
5

10
2
17

214
17
0
0
6

C81
12811
9
7

isI
2
7l
6
17l
7
2l

8
9
5

12
2
10
2
9,

'8
7C 7

C 9
A 33
A 8

iA 39
i A 11
C 19
A 4

C 15
C 31
C 11
A 3
C 4
..........

c 6
.. ..... ...

C 22

IA 13
C 13
A 10
A 31
C 9
C 6
A 8
C 17
A 14
C 275
C 21

YA...

C 33
C 6
C 16.
C 12
C 15
C 23.
C 5

A 7
C 2

......... i.......

A 10
A 10..
A 14
.......... ..

C 101
A 5..........

157

63
101
89

110
93

210
118

71
23
113
82
68

.......

24

76

99

........

110

11

93
99
58
44
90
96
ot

70

45
114

' Annmal rate per 1,000 population.
2"A" indicates data for the corresponding week of tbe years 1913 to 1917, inclusive. "C" indicates datafor theeespondung week of the year 1918.
a Deaths under 1 year per 1,000 births-an annual rate based .on deaths under 1 year for the week andsimated births for 190. Cities left blank are not in the registration area for births.4Enrmetoed population Jan. 1, 1920.
Data bed on statisic of 15,1901, and 1917.
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PREVALENCE OF DISEASE.

No health department, State or local, can effectively prevent or control disease uithout
knowledge of when, where, and under what condition8 cases are occurring.

UNITED STATES.

CURRENT STATE SUMMARIES.

Telegraphic Reports for Week Ended Mar. 26, 1921.

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

ALABAMA.

Chickenp ox................. 26
Diphtheria ................. 12
Hookworm ................. 138
Measles................. 18
Mumps.................

19
Pneam oma................. 8
Smallpox:

Jefferson County ................. 43
TuscaloosaCounty ................. 11
Scattering ................. 63

Tuberculosis. ................ 16
Typhoid fever ................. 17
Whooping cough ................. 11

ARKANSAS.

Corebrospinalmeningitis.. 1
Chicken pox....... 72
Diphtheria .......

Hookworm....... 3
Influenza ....... 17
Malaria ....... 34
Measles ....... 157
Peliagra ......... 6
smallpox............. . 15
Scarlet fever ....... 13
Tuberculosis.................................. 8
Typhoid fever ................................. g
Whooping cough .............................. 6

CALIFORNMA

Cerebrospinalmeningitis ....................... 4
Influenza............... 158
Lethargicencephalitis ............... 4
Smallpox:

Marysvlle ............... 8
Orange ............... 9
San Francisco ............... 22
Scattering ................. 51

Typhoidfever ................. 23

CONNECTICUT.

Chicken pox.................................
Conjunctivitis (infectious).....................
Diphtheria:

Bridgeport................................
New Haven...............................
Sattering................................

German measle3...............................
Influenza......................................
Lethargic encephalitis.........................

Farmington ................
Greenwich ..............................
Middletown (C.)...........................
New Britain...............................
New Hartford.............................
Scattering.................................

Mumps......................................
Pneumonia (lobar)............................
Poliomyelitis ........................
Scarlet fever:

Bridgeport...............................
New Haven...............................
Stamford (C.).............................
Scattering.................................

Tetanus ......................................
Trichinosis...................................
Tuberculosis (all forms)......................
Whooping cough..............................

DELAwARZ.
Chicken pox.................................
Diphtheria....................................
Influenza.
Measles....................................
Mumps........................................
Pneumonia ...................................
Scarlet fever:

Wilmington.........................
Sattering . .-....;

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

r2)

;es.
46
1

10
9
33
2
6
6

15
19
18
15
9
44
82
42
1

9
28
8
so
1
1

21
.5

9
4
1
1
8

.56

5
1s
1
14

CaI
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CaJes.
Diphtheria ................. 10
Malaria 4
Pneumonia 4
Scarlet fever. 1
Smalpox ..81
Trachoma. . 3
Typhoid fever . . 1

GEORGIA.

Cerebrovpinal meningitis..1
Chicken po.. . 3
Diphtheria . .11
Dysentery (amebic) .. 1
Dysentery (bacillary)..4
Hookworm .. 4e
Influenza . .12
Malaia..21
Measle . .106
Mumps............................ 16
Pneumwia . .20
Poliomyelts 1..1
Scarlet fever . .

septic sore throat .. 5
Smal pox..87
Tuberculo3is (pulmonary).. 11
Typhoid fever . . 4
Whooping cough ..10

ILLINOIS.

Cerebro3pinal meningitiz:
Cioero .................................... 1
Ciago ................................... I
Mark .................................. I
Sandard .................................. 1

Diphtheria:
Chica. .188
Scattering .56

Influenza .19
Lethargic encephalitis-Chicago. 2
Pneumonia............ .. 232
Poliomyelitis:

Okord . .1
Piatt County-Willow Branch Towniship.. 1

Scarlet fever:
Chicago ........... 133
Dcaur . .11
Peo .17
Springfield .10
Scattering .142

Smallpo-x
East St. Louis. 15
Paltine.. 9
Rokf3rd .10
cattering .129

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

INDIANA.

Cerebrospinal meningitis:
Clay County...............................
Reward County........................... 1

D .37
carlt fever. .257
Smllpox.162
Typhoid fever................................. 6
JWeek ended Friday.

38310°-21 3
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IOWA.
Cases.

Cerebrospinal meningitis-Burlington......... 1
Diphtheria ........................... 20
Scarlet fever ........................... 103
Smallpox:

Green Island ........................... 8
Oelwein ........................... 13
Scattering ........................... 171

KANSAS.

Chicken pox............................ 80
Diphtheria ............................ 66
German measles ............................ 7
Influenza............................ 21
Lethargic encephalitis ......................... 2
Measles............................ 536
Mumps. ............................ 23
Pellagra ............................ 1
Pneumonia............................ 31
Scarlet fever ............................ 112
Septic sore throat ............................ 1
Smallpox............................ 190
Tuberculosis ............................ 57
Typhoid fever.............................. 3
Whooping cough ............................ 64

LOUISIANA.

Cerebrospinal meningitis ...................... 1
Diphtheria ............................ 8
Scarlet fever ............................ 6
Smallpox............................ 68
Typhoid fevcr ............................ 7

MAINE.

Cerebrospinal meningitis ................. 1.....
Chicken pox......................------- 17
Diphtheria ............................. 15
Influenza.............................. 1
Measles ............................. 141
Mumps............................. 10
Pneumonia............................. 13
Sarlet fever ............................. 29
Smallpox ................................. 1
Tuberculosis .......................... ... 9
Typhoid fever ............................. 2
Whooping cough ............................. 12

MARYLAND.1

Chicken pox.............................. 68
Diphtheria ............................. 44
Gcrmzn measles ............................. 4
Influenza ............................. 157
Lethargic encephalitis........................... 4
Mal.ria ..............................1
Measles .............................1 21
Mumps............................. 43
Ophthabmna neonatenmm....................... 3
Pneumonia (all forms) ......................... 121
Scarlet fever ............................. 52
Septiesore throat ............................. 2
Smallox..... ........................... 26
Tuberculos;s ............................. 67
Typhoid fever ............................. 12
Whooping cough............................. 135

IOWA.
Cases.

Cerebrospinal meningitis-Burlington......... I
Diphtheria.................................... 20
Scarlet fever................................... 103
smaupox:

Green Island .............................. 8
Oelwein ................................... 13
Smttering ................................. 171

KANSAS.

Chicken pox................................... 80
Diphtheria ..................................... 66
German measles............................... 7
Influenza...................................... 21
Lethargic encephalitis ......................... 2
Measles........................................ 5M
Mumps.......I................................. 23
Pellagra ....................................... I
Pneumonia.................................... 31
Scarlet fe-ver................................... 112
Se-ptic sore throat.............................. 1
Smallpox...................................... 190
Tuberculosis .................................. 57
Typhoid fever................................. 3
Whooping cough .............................. 64

LOUISIANA.

Cerebrospinal meningitis ...................... 1
Diphtheria .................................... 8
Scarlet fevcr................................... 6
Snudlpox...................................... 69
Typhoid fevcr................................. 7

MAINE.

Cerebrospinal meningitis ...................... I
C.bicken pox----------------------------------- 17
Diphtheria .................................... 15
Influenza...................................... I
Measles........................................ 141
Mumps.................................... I'll 10
Pneumojua.................................... 13
Smiet fever................................... 29
Smallpox...................................... I
Tuberculosis .................................. 9
Typhoid fever................................. 2
Whooping cough .............................. 12

MARYLAND.1

Chicken pox................................... 68
Diphtheria ..................................... 44
Germcn measles ............................... 4
Influenza...................................... 157
Lethargic encephalitis........................... 4
Mabria ........................................ I
Measles........................................ 121
Mumps........................................ 43
Ophthabnia neonatenim....................... 3
Pne,nnonia (all forms) ......................... 121
Scarlet fever................................... 52
septj,e sore. throat.............................. 2

smalloo-T...........I........................... 26
TuberculosA's................................... 67
Typhoid fever................................. 12

Whooping cotigh ............................... 135
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VAWATSTI.S
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Cases.
Cerebrospinal meingitis.................... 5
Chicken pox2.22
Conjunctivitis (suppurative) ................... 9
Diphtheria .................... 172
German measles .......... 23

Influenxza .......... 29
Letharric encephalitis ................. 5
Measles .................6 605
Mumps................. 132
Ophthalmia neonatorum................. 12
Pneumonia (lobar) ................. 104
Poliomyelitis ..................1
Scarlet fever................................... 261
Septic sore throat .1
Smallpox.................. . 3
Trmchoma. 3
Tubercuiosis (all forms) . t86
Typhoid fever .10
Whooping cough .223

MINNESOTA.

Cerebrospinal meningitis .1
Chickee pox .36
Diphtheria .36
Influenza .10
Measles .60
Pnemonia.. 6
Scarlet fever .165
Smallpox:

Minneapolis .65
Scattering .185

Tuberculosis ................. 86
Typhoid fever:

Minneapolis ............' 66
Scattering .16

Whooping cough .10

MISSISSIPI.

Cerebrospinalmeningitis ..1
Diphtheria. 7
Scarlet fever. 6
Smallpox .40
Typhoid fever .. 3

MISSOURI.

Cerebrospinal meningitis .

Chicken pox .136
Diphtberia .87
Epidemic sore throat .25
nluenza. .41
Measles . 1*
Mumps. 65
Ophthalmia neonatorum .1
Scarlet fever ....... 140
SmalPOX .

Trachoma .5
Tuberculosis ......... 38
Typhoid fever. 2
Whooping cough .147

MONTANA.

Cerebrospinal meningitis-tewistsin.. 1
Diphteria. 3
Scarlet fever ....... ..r 3
Smallpox ....... 22

N1BRASKA.
Cases.

Chicken pox....................... 3
Diphtheria:

Omaha. ...................... 8
Scattering ....................... 5

Measles:
Omaha .................................... 12
Peru ....................... Si
Scattering. ...................... 7

Mumps . ...................... 11
Scarlet fever:

Lincoln ..................... . 11
Omaha . ..................... 14
Scattering .. 43

Smallpox:
Omaha..... .. ....; 15
Stanton County . . ....... 13
Superior.......... 8
Walthill ......... . 16
Scattering . . ....... . 80

Typhoid fever .. 1
Whooping cough..... 4

NEW TERSEY.

Cerebrospinal meningtis . .................. 1
Chicken pox....................... 217
Diphtheria ....................... 133
Influenza ....................... 41
Measles ........................lS2
Paratyphoid fever ....................... 2
Pneumonia....................... 192
Scarlet fever ....................... 240
Smallpox....................... 15
Trachoma ....................... 2
Typhoid fever....................... 7
Whooping cough .............. ......... 276

NEW MEXICO.
Chicken pox . .................... 18
Conjunctivitis ........................... 1
Diphtheria ....................... 42
Favus . .1......................
German measles ..... ............ 1
Influenza................. 2
Malaria ...... ..1.........
Measles ....................... 120
Mumps. 27
Pneumonia. 12
Scarlet fever . . 7
Septic sore throat . 2
Smallpox. . 3
Tuberculosis . .91
Typhoid fever. . 3
Whooping coug o. .41

NEW YORK.

(Exclusive of New York City.)
Cerebrospinal meningitis:

Buffalo.. 2
Champlain .

Hamburg ..

Millbrook .

New Rochele.. 3
Poughkeepsie .. .

1
Diphtheria . .26
Influenza .36

II
Cases.

Chicken pox................................... &3

Diphtheria:
Omaha .................................... 8
Scatterinir................................. 5

Measles:
Omaha.................................... 12
Peru ...................................... 513
Scattering................................. 7

Mumps........................................ 11

Scarlet fever:
Lincoln ................................... 11
Omaba ....... .............................. 14
Bmttering ..................... ........... 45

Smallpox:
Omaha ..............................; ....... 15
Stanton County ........................... 13
Superior.......................... .......... 8
Walthill................................... 16
Scattering ................ !.............. ... 80

Typhoid fever................................. 1

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

NEW 7ERSEY.

Cerebrospinal meningitis ...................%.. I
Chicken pox................................... 217
Diphtheria .................................... 133
Influenza...................................... 41

Measles........................................ IS2

Paratyphoid fever............................. 2

Pn6umonia.................................... 192
Scarlet fever................................... 240

Smallpox...................................... 15

Trachoma ..................................... 2

Typhoid fever................................. 7

Whooping cough .................. ........... 276

NEW MEXICO.

Chicken pox................................... 18

Conjunctivitis....; ............................ I

Diphtheria ..................................... 42

Favus ......................................... I

German measles............................... I

Influenza...................................... 2

Malaria........................................ IL

Measles........................................ 120

Mumps........................................ 27,
Pneumonia.................................... 12

Scarlet fever................................... 7

Septic sore throat.............................. 2

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

Tuberculosis................................... 91

Typhoid fever................................. 3

Whooping cougli ................................ 41

NEW YORK.

(Exclusive of New York City.)
Cerebrospinal meningitis:

Buffalo.................................... 2
Champlain ................................ I
Hamburg.................................. I
Millbrook.................................. I
New RocheUe ............................. 3
Poughkeepsie............................ I

.Diphtheria ....................................
Influenza...................................... .36
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xEw YoRK-continued.

Cases.
Lethargic encephalitis ................. 5
Measles ................. 934
Pneumonia ................. 278
poliomyelitis-Ticonderoga............... 1
Scarlet fever ................. 252
Smallpox:

Rose ................. 9
Scattering ................. 29

Typhoid fever ................. 23
Whooping cough ................. 383

NORTH CAROLINA.

Cerebrospinalmeningitis ................. 1
Chicken pox................. 190
Diphtheria ................. 31
Germanmeasles ................. 2
Measles .................5 91
Poliomyelitis ..................1
Scarletfever ..................1
Septicsore throat ................. 2
Smallpox ................. 143
Typhoidfever ................. 7
Whooping cough ................. 316

SOUTH DAKOTA.

Chickpen pox..................................
Diphtheria...................................
Influenza......................................
Measles.......................................
Pneumonia...................................
Scarletfever..................................
Smallpox.....................................
Tuberculosis...................................
Whooping cough..............................

7
6
4
13
5

31
79
1i
4

TEXAS.

Chicken pox............... 47
Influenza ................ . 101
Lethargicencephalitis ............... 2
Measles ............... 114
Scarletfever ............... 5

Typhoidfever ............... 3
Typhus fever'

Galveston ............... 2
San Marcos ................1

April 1, 1921.

VERMONT.
Cases.

Chicken pox............... ............. 33
Diphtheria ............................ 3
German measles ............................ 2
Measles ............................ 143
Mumps............................ 22
Pneumonia............................ 5
Smallpox............................ 31
Scarletfever .......... 15
Whooping cough... ....... 39

VIRGINIA.
Smallpox-Floyd County...................... 1

WEST VIRGINIA.
Diphtheria....................................
Measles:

Charleston ................................
Wheelin .......... . .

Scattering ...........

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

Smallpox:
Bluefield ..................................
Scattering .................................

Typhcid fever .............................. ..

Vn.VI rV._

12

13
13
28
18

8
14
2

Milwaukee:
Cerebrospinal meningitis................. I
Chicken pox.............. ....... ... 26
Diphtheria ............................. 27
Lethargic encephalitis ..................... 2
Me3sles ............... 7
Scarlet fever ............... 29
Smallpox ............... 24
Tuberculosis .......... ..................... 14
Typhoid fever ............................. 2
Whooping cough.............. 12

Scatter;n:
Chicken pox............ 143
Diphtheria ......... 45
German memsles ......... I
Influenza .................................. 19
Measles ................ 115
Scarlet fever ................... 192
Smallpox ................1 37
Tuberculosis ................ 9
Typhoid fever ........... 4
Whooping cough .......................... 13.)

Kentucky Report for Week Ended Mar. 19, 1921.

Caces.
Corebrospinal meningitis-Graves County.- 1
Chicken pox ................................ 59
Diphtheria:

Jcffarson Counity .......................... 12
Scattering ............................... 12

Dysentery............................... 2
German measles ............................... 2
Influen7a................................. 64
Measles:

Boyd County.............................. 15
Granit County ............................. 14
Jefferson County .......................... 18
Marion Connty ............................ 15
Scattering ............................... 29

Mumps..................,.,,,,..14
Pneumonia............... 39
Sabies ..........1.....

Scarlet fever: Ca'es.
Hopkins County............. 45
Jflfsrson County ................ 27
Kenton County................ 8
Scattering ................ 17

Septic sore thrcat .................1
Suapox:

Hopkins Couinty ................ 22
Muhlenberg Cotnty ................ 9
Nicholas County................ 8
Scattering ................ 50

Trachoma . .1.............. I
Tonsillitis. ............... 3
Tuberculosis:

Jcff,!rson County . ............... 13
Scattering . ............... 14

Typhoid fever. ............... 8
Whooping cough . ............... 27
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SUMMARY OF CASES REPORTED MONTHLY BY STATES.
The following summauy of monthly State reprts is published weekly andcovers ony those States ftr

which reports are received during tho current week:

State.

1921.

Arizona (January) ...................... . . .... 15............ 72 ............ 19 37 I
Arizona (February) ..................... 1 7 1 ...... 61 ............ 14 37 ......
Idaho (February) ... 9 5 .. 33............ 43 100 3
Illinois (February) .............. 26 1,342 410 37 4,165 ...... 7 2,520 1,607 73
Iowa (February) ......................... 1 138 12 ...... 526 ...... ...... 529 1,112 ....
Kansas (Felruary). ................ .. 5 303 42 2 1,599 1 4 515 657 14
Maine (February) ..1........: 1.. I 56 7 .. 934............ 96 10 14
Minnesota (February)................... 3 257 9 ...... 113 ...... 2 735 1,832 39
Mississippi (February) .................. 1 95 1, 041 3,m 987 209 2 42 338 80
New Jersey (February) ............ 11 815 247 2 849 ........... 1 291 10 24
NewY9ork(February) .. 42 3,354 616...6660. 10 3,809 65 126
North Dakoa (February) .. 2 94 50 .. ....I29'28.6 ...... 143 230 9
Orego (February) .......................... 1 173 5 ...... 679 ...... ...... 96 241 4
Pennsylvania (k'ebruary) .............. 21 1,802 ... 5,877 ..... 3 3,618 39 111
South Caro'ina (Februaryr).............. ...... 122 . 19 231 1 ...... 8 194 13
Virginia (February) .............. 8 247 2,488 143 4,52 4 4 200 352 60
Washinlgton (February) ................. 4 118 ...... ...... 4C ...... ...... 200 532 13

RECIPROCAL NOTIFICATION.

Minnesota-February, 1921.

Cases of communicable diseeses referred during February, 1921, to other State health
departments by Department of Health of the State of Minnesota.

i otlication. | Referred to health authority of- Why referred.

Diphtheria:
lEibbing, S t. Louis Negaunee, Marquette County, Mich........... Diphtheria case left Hibbing
County. for Negaunee, Mich.

Typhoid fever:
Mapl Ridge Town- Surgeon General .............................. Patient was fireman on boat
ship, Isanti County. mrning between Duluth

and Buffalo, N. Y., touch-
iug at Huron, Ohio CM.

Tuberculosis:
cago, and Minneapos.

MavoClinic,Rochester, Fulton, Whiteside County, ................. 11 active cases, 1 moderately
olmsted County. Charleston, Coles County I advamed case, 1 incipient

Marshaitown, Marshall ZVun...Iowa case, and 1 quiescent case
Garden Grove, Decatur County, Iowa. left Mayo Clinic for their
Booneville, Coper CountyM . homes.
Howell, Cfax unty, Ne.. .

Sisseton, Roberts County, S.Dak.
Milwaukee, Milwaukee County, Wis.
Potosi, Grant County Wis
Cumberland, Barn (ountyWs...
Fond du L Fond du Le &ounty, Wis .-
Yorkton, Sasatchewan, Canada..
MooseJaw Sasthe.an, Canda.
Oakburn, i...it..a..Canad

Buena Vista Sanato- Newark, Lic g ................ Patient left sanatorium for
rium,Wabasha,Wa- ho'me.
basha County.
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PLAGUE.'

HUMAN CASES OF PLAGUE REPORTED.

April 1, 1921,

Place. Period covered.

caiitomia: ~ ~ 1921.

California:Feb. 7 .

'A summary ofthe reports received of the occurrence ofplague and the finding of plague-infected rodents
in the United States during 1920 was published in Public Health Reports, Jan. 7, 1921, p. 15.

PLAGUE-INFECTED RODENTS.

Rodents
Place. | Period covered. foumndplague

________________________________ ~~~~~~~infected.

Florida: 1921.
Pensaola ....... Jan. 1 toMar.9 ............................. 4

Mar. 10-280
Louisiana:

New Orleans .............................. Jan. 1 to Feb. 19 .33
Feb. 20 to Mar. 26 .0

CITY REPORTS FOR WEEK ENDED MAR. 12, 1921.
ANTHIRAXL

Place.

Pennsylvania:
Philadlphia ...................................................................

CEREBROSPINAL MENINGiTIS.

The column headed "5MeBian for previous years" give3 the median number of cas reported during the
corre ing weeks of the years 1915 to 192), in2lusive. In instance3 in which data for the full six years
treincomplete, the median is that for the number of ye3rs for which information is availab!e.

IWeek ended Week ended
Median Mar. 12,1921. Median Mar. 12, 1921.

Place. for pre. _____Plae. for pre -_ ___vious Ivious
years.| Cases. Deaths. yesn| Cases. Deaths.

Califonia: New Jersey:
Berkreley .............. O 1 N ElizawY eth............wY....r
Los Anes.......... I ........ Newark.............. 0 2.
San Fr ....... ........ 1 New York: -c

Connecticut: Coh3es ............... 0 1......
NewBritain ......... 1 1 NewYork........... 7 10 4

Illinois: Ohio:
Chiawso . . ...2 1 ........ Cleveland Heights ... 1
Eat St. o ........ 1 Hamilton ............ 0 1

Karns: Oklahoma:
KansasCity .......... 1 2 ........ Oklahoma City....... 0 ........ 1

Massachusetts: Pennsylvania.'
Boton ............. 2 1 ...... Philadelpi......... 2 1
Fall River ........... ...... I Pittsburgh........... 1.

MIchn: Tennessee:
Highland Park....... 0 ....... 1 Nashrille ............ 0 1......

Minnesota: Texas:
Minneapois . 0 1 Galveston . 0 1 1

Miswuri: Waco .0 ..... 1
St. i ............. 3 1 Wiscmsin:

Eau Claire . 1 .

Milwaukee ........... 1 1 .
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CITY REPORTS FOR WEEK ENDED MAR. 12, 1921-Continued.
DIlPHTHEIA

See p. 684; also Telegraphic weekly reports from States, p. 672, and Monthly
summaries by States, p. 676.

INFLUENZA.

Place. Cases. Deaths. Place.

Alabama:
Aniniston................
Birmingham ............
Mobile ..................
Montgomery.............

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

California:
Alameda.................
Berkeley.................
Los Angeles..............
Oaklana ..................
Sacramento..............
San Diego ..............
San Francisco............
Stockton.................

Connecticut:
New Britain-,............District of Columbia:
Washington ............

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

Illinois:
Chicago..................

Indiana:
Indianapolis.............

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

Louisiana:
Baton Rouge ...........
New Orleans ............

Maryland:
Baltimore...............

Massachusetts:
Boston... ............
Fall River..............
North Adams...........
Quincy ..................
Worcester................

..........

.........

1
7

10

4
5

22
4

2

8

15

13

..........

1

2
2

169

14
1
3

1

4

1

..........

..........

1

..........1

1

..........

..........

..........

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

..........

..........I

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

.......... .I

Michigan:
Detroit ...................

Minnesota:
Minneapolis.............

Missouri:
Kanisas City..............
St. Louis ................

Now Jersey:
Bayonne.................
Belleville ...............
Kearny.Newarlk..
Orange...................
Trenton ..................
West Orange.............

New York:
Albany...................
Blnffalo...................
Cohoes.... ............
Mount Vernon...........
New York...............
Peeksklll................
Saratoga Springs.........

North Carolina:
Salisbury...............

Ohio:
Cincinnati................
Cleveland...............
Hamilton ............
Toledo ..................

Peniisylvania:
Philadelphia .............

Texas:
Dallas ..........

Vermont:
Rutland.................

Virginia:
Norfolk..................
Richmond..............
Roanoke........

Cases. Deaths.

2

21
1v

.... 1... ....

2 ..........
''28 2

3 ......-....

..........

1..........

2..........1.41.

1 ........... ..

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

124 20

- --1 1

14 10

2 2

..........

10..........

LEPROSY.

California: Massachusetts:
San Diego ................ 1 ........ Suuthbridge .............. ......1.

San Francisco ............ 1.........
Illinois:

Rock Island . ...... ..........1

LETHARGIC ENCEPHAUTIS.

Massachusetts: VVirginia:
Boston .. > ...... 4 1 Norfolk................... 2..........
Everett ................... 1 .-.. Wisconsin:Haverhill.1.... .........:Milwaukee...... . .....

Lynn ................... . ......

MALARIA.

Aiabama: Geor¶ia-Continuod.
Montgomery.............. 1......... acon....................1-.

Georgia: Savannah................ 2
Atlanta. .
Brunswick. ............ 2
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CITY REPORTS FOR WEEK ENDED MAR. 1Z 1921-Continued.

See p. 684; also Telegraphic weekly reports from States, p. 672, and Monthly
summaries by States, p. 676.

PELLAGRA.

APle Cases. Deaths. Place. Cs. Dths.

Alabama. Louisiana:
Anniston ................. 1 .......... Baton Rouge....... .1 ..Ccorgia: .1. Monroe .1......... ......

Brunswick. 1. Texas:WaNo........... ......

.......... 1.

PNwUMONU (ALL FORMS).

Alabama.
Anniston.................
Birmingham .........
Mobile...................
Moantgoery...........
Tuscaloosa.............

Arizona:
Tucson...................

Arkansas:
Hot 8pig.......
Litte...
North Little Rock.

alifornia:
Berkeley..............
Ln e h....... .......
oss........ ......
Olln.................

Pasadena.................
Rivrside.................
Sacramento..............
San Beardino..........
San Diego................
San Franidso............
Santa Barbara...........
Stockt...............

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

Connecticut:
Bridgeport...............
Greenwich...............
Hartford.................
Meriden..................
Milford..................
New Britain..............
Norwalkl.................

Delaware:
Wilmington..............

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

Georgia:
Atlanta..................
Brunswick...............
La Gange...............
Rome....................
Savannah.........

IUinoLs
Alton .........
Aurora...................
Bloomington ..........
Blue Island..............
Cicago..................
Decatur .........
EB t St. Luis.........
Elgin ..........
Frst Park..............

Fr. ....... . . . .

LaSalle^....Loe.................
Mttoon.
Peoria ........ .

Rck Island..............
.pringil......

2

i.

..........

..........

38
..........

6..
..........
..........I...........
..........

..........

3
..........
..........

..........3

... ......

..........

I

..........

''''''

1

15

8
.''''''''i

5
1
2
10
1
3

1
13

5
5

..........

2
2

6

.......... .. 6......... i.. I
3..........:3.
.... ..5

..........
3

..........

272
..........

..........

........ ..

I3....I..........
3
2

..........

..........

1

1

3
1

67
4
4

1

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

..........

1

6

Indiana:
East Chicago ........ ..........

Elkhart ........ ..........

Hammond........ .........

Indianapolis ........ ..........

La Fayette. ........ ..........IffLgansport. ........ ..........

Mishnawakca*....... : ..........

Muncie ........ ..

Iowa:
Dubuque................. 1
Keokuk. 1

Kansas:
Arkansas City............ 3
Fort scott ...... ..........

Hutchinson .......1
Kansas City ...... 10
Lawrence ................
Topeka...... ..........

Wichita ...... 3
Kentucky:

Covington ...... ..........

Louisville ...... ..........

Louisiana:
Baton Rouge ...... 4
New Orleans ...... ..

Maine:
Auburn ....... ..........

Bath... .... 1
Lewiston ....... ..........

Portland ................. 2
Sanford .................. 3
Waterville ............... 1

Maryland:
Baltimore...................116
Cumberland .............. 3

Massachusetts:
Attleboro................. ......

Beverly.................. 2
Boston ................... 42
Braintree................. .........

Brockto .. .... ........

Cambridge...... .........

Chelsea ...... 3
Danvers .......1
Easthampton....................
Everett.... 2
Fall River.... . . ..........

Gardner ..1.
Garfield .....1
Haverhill ..... ..........

Holyoke ..... 2
Lwrence.... ..........

Leominster ..... 2
Lowell .... ..........

.............. 6
MIdeul .2. .........Medord ............... ..........

Methuen... ..........

New Bdfiord... ..........

Newton ........5
Northampton.......1.
Norwood........ ........
Pittsfield ........ J

2

3
4
1
2
1
2

...........

..........i

..........
.i1

..........

2
.2

1

3
10

2

61
2

1

2
6
2..........
.8

3

1

12
1
4

1

31

. . . . . . . .

. . . . . . . .

II

.........;

A... .
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ClY REPORT FOR W K ENDED MAR. 12, IUM1-Cntinued.

PNEUMONIA (ALL VOaU)-Continued.

Place.

Massachusetts-Continued.
Quincy...................
So6a ville................
Southbridge..............

8pd...............
Watg ................

Woburn..................
Wormeer................

Michigan:
Ann Arbor..............
Detroit ......
Flint ...................
Grand apids.
Highland Park.
Ironwood............
Ishlpeniung............
Kalamazoo...............
Marguette... .............

Muskcegon ..........----Pontiae.................
Port Huron...............
Sault Ste. Marie..........

Minnesota:
Duluth...................
Mankato..................
Minneapolis ..............
St. Paul.MiSouria. l.................

Missoulri:
Independence............
Kansas City..............
St. Joseph................

Montana:
Billings..................
Butte...................
Great Falls...............

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

New Hampshire:
Berlin ...................
Manchester...............

New Jersey:
Atlantic City.............
Belleville...............
Bloomfield...............
Clifton....................
East Orange..............
Elizabeth..............
Garfield ................
Gloucester City...........
Hackensack ........,.,.
Harrisom...
Hobok .................
Irvington................
Jersey City...............
Kearnm ...................
Montclair.................
Morristown...............
Newark.................
Orange...................
Passaic...................
Patersm ......
Perth Amboy.....
Phillipsburg .
PlainJleld.................
Roosevelt .....
Summit ....
Trenton .....
West Hobokea.....

New York:
Albany..................
Buffalo..........
Cohoes...................
Elmira...................
Glens Falls..............
Herkimer..............
Ithaca .. .

Jamestown...............
Lckawanna..............
Locunt ..en.............
3Middletow rn........... ..
MAount Vernlon ........ ...

Cases.

2
62
2
10

..........

7
1
1

5
2

..........

19

3
4

2

..........

..........

14
40
4
2
1

1
2

5
2
7
13

I Deaths.

2
3
2
5
3
1

13

..........4

1
1
1

..........

..........

2

3
1212
12
2132

12
1

7
1
1

..........

..........

..........i

..........
4

..........

..........i

17

..........

6
..........
..........
..........

2
2
17
6
2

2

2
6
2

..........

..........

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

Place. Cases.

New York-Continued.
Newb h.........................
Now York................ 409
Niagara Falls ............. 9
North Toawanda ........ 2
Port Chester ........................
Poughkeepsie ............. 2
Rochester ................ 31
Rome.................1Saratoga Spriugs......I
Scheneetady.............. 4
Syracuse........ 10
T.y ...... 10
Watervlet ..........................
White Plains............ 3
YDnkers................ 7

North Carolina:
Charlotte ...... ..........

Durham...... ..........

Greensboro ...... ..........

Salisbury ...........--.. ......

Wilmington .....................
Winston-Salem.......... ........

Ohio:
Akron............. 8
Barberton .................
Canton . .........
Cincinnati.. .. . .........
Cleveland .. 35
Columbus ..... ..........

Dayton .......... 2
East Cleveland......... 2
Elria .................... 1
Hamilton ..... ........

Lima ..........................
Mansfield...............
Marioin... ....1
Aliddletown ...... ..........
Newark ..... ..........

Niles.... 5
Pioua .. 2
Spirigfield .... ....._

Toledo ................... ..........
Youngstown............ 2

Oklahoma:
Oklahomra City...-........ .........

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

Pennsylvania:
Philadelphia ... 172

Rhode Islnan:
Newport.------ ---------

Pawtucket.----- ----------

Providence.----- ---------

South Carolna:
Charleston ....... ... ......

Columbia .......... 1
South Dakota:

Sioux Falls........... 2
Tennessee:

Nashville .......... ..........

Texas: IBeaumont.--------- -

Dallas ..I 16
El Paso.............................
Fwrt Worth ............. ....

Galvestem..
Waco..........

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

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

Virginia:
Alexand.ia . ..... 4
Norfolk............................
Petersburg..... ,,,,,,l........

R..............

10

Roanoke .. 10
West Virginia:

Huntington .............
Wheeli ..........

Deaths.

2
219
2

1
11

..........

6

2
4

1
1
2
1
1

25

1
2

''''''---i
2
16
42
6

4

2
2

1

1

1

1

5

1

7

1

1

4
4

3

7
3
2
2
1
1

2
3
1
3
5
3

2
2

*
~~~~~I 1l

..........-
I I..........
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cY REPGW1' FOR WE= ENDED MA. 12, 1921-Continued.
PNEUMONIA (ALL FOXRIS)-Continued.

Place. Cases. Deaths. Place. Cases. Deaths.

Wisconsin: Wiscosin-Continued.
De=t .... .......... u.... perior..................1.......1
Green Bay . .- . 1 Wausau........... 1.
Madison.._-_...... 2 Wyoming:
Racine ..... . . . 6 Cheyenne..........1 .......

POIOMYLIIS (INFANTLE PARALYSIS).

The column headed "Median for previous years" gives the median number of cases reported during
the corresponding weeks of the years 191& to 1920, inelusive. In instances in which data for the full six
years are incomplete, the median is that for the number of years for which information is available.

Week ended Week endedMedian Mar. 12, 1921. Median Mar. 12, 1921.
Place. for pre- Place. for pre-

vious vious
years. Case. Deaths. years. Cases. Deaths.

Illinois: 1 New York:
gnimleld ......... ,.. O 1 ......... New York .............O11

N Jersey:Jersey City........... 0 ... ......

RAE IN ANIMALS.

Place. Cases. Deaths. Place. Cases. Deaths.

Michigan: New Jersey:
Pontiac................... 1.Montclair. .........

Kansas City. 2.

SCARLET FEVER.

See p. 684; also Telegraphic weekly reports from State3, p. 679, and Monthly
Summaries by State3, p. 676.

SMALLPOX.

The column headed "Median, for previous ye " gives the median number of cases reported during the
corresponding weeks of the years 1915 to 1920, Iahuive. In instances in which data for the full six years
are incomplete, the median is that for the nt er of years for which information is available.

MedianWeek ended Media Week ended
edian Mar. e2, 1921. Ieda Mar. 12, 1921.

Place. for pre Place. fiorre
vious viousha p~yers.Cam Deaths. ye-Ars. Cases. Deaths.

cc a. 2 92.Pae. frp I______
Alabama:

Birmingham.........
Mobile...............
Mfontgomery..........
T 100a ...........

Arkansas:
Fort Smith..........
Hot Springs..........

California:
al da.............
Berkbeey ..........
Long Beach.
~L es........

Ricbmnd ...........
Sacra mento.........
San Fncisco.......
Santa Barbara.

3

1

0

0

5

1

0

0

0

2

1-

&...
1)

1141........
4 §........
121........
2 ........

, ........

2.

.........
3 ........
581........
1 1........

Colorado:
Colorado Springs.?
Denvers..............
Pueblo...............

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

Atanta..
Brunsvi ick.
La Grange.

MI O .....U ...

IRouse.
Iavannah.
Valda....

Illinois:
Bloomington.........
Centralia.............

CIicag...

10
0

0

1

0

0

0

2 1
2

1 ........
11 ........
7 ........

5 ........
29 ........1.
7 ........
2 ........
3 ........
4 ........
3 .......

3 ........
4 ........
9 ........
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CffY REPORTS FOR W ENDED MAR. 12, 1921-Oontinued.
SMALLPOX-Continued

Plae.

Illinois-continued .
East St. Louis.......
Forest rark..........
Freeport.............
Gale sburg............
La Sal le..............
Matto.............
Peoria...............
Rockford............
Rock Island.........
Springleld...........
Bloomdington.........
Elkhart..............
Evansville...........

Indinsa:
Indianapois.........
Kokonmo.............
LaFayette....
Logansport.
Marion.............
MishaNaka..........
Muncie..............
Richmond...........
South Bend..........
Terre Haute.........

Iowa:
Cedar Rapids........
Clinton..............
Council Bluffs.......
Davenport...........
D)es Mones..........
Dubu ue............
Iowa Cit .........
Mason City......
M\u.scatine......
Sioux City...........

Kan1sas:
ArkansasCity.......
Fort Scott...........
Hutchinson..........
KansasCity.........
Leavenworth ........
Salina...............
Topeka..............
Wichita..............

Kentucky:
ouis:vlle............

Paducab .............
Louisiana:

Baton Rouge........
New Orleans.........

Maine:
Bath...........
Waterville...........

Mass)chusetts:
Salem................

Michigan:
Ann Arbor...........
Starbot......Maie
Detroit...............
Flint.................
Hgln Pbark.......
Hoimd ..............
Pontiac..............
Iaut Ste. Marie......

Austin...............
Duluth...............Mineaplis.........
Roebr.............
St. Cloud.............
St. Pul.....
Winona.....

missoar:
Kansas City...

L .............

Medi
for pre-
vious
yws.

0
...... ..

0

0

0

4
0

0

0

0

4

10

1

1

4

0

1

4

0

1

1

7

0

4

11

3

2

0

3

0

8

0

4

2

10

0

7

0

0

~0
0

0

23

O

4

Week e-nded
Mar. 12, 1921.

Cases. I Deaths.

Median
for pre-
vious
year.

l

is
1
2
1
1
1
1
12
1
2
4
13
10

25
2
2
4
11
5

13
4
10
11

13
12
1
5
5
4
2
2
5
30

1
9
4
14
1

38
3
19

2
2

3
15

2
1

3
3
1
48
2
2
1
3
4

4

111,
4
6
51
7
38
14

........

........

........

........

........

........

........

........

........

........

........
1

........

........

........

........

........
1

........
l ..............
I .......
I .......

.......................
........
........
........
........
*-------
........

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

Nebraska:
Ano..............
Omah...............

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

New Yaor:
New Yorkl...........
North Tonawanda...

Narth Carolina:
Wilmint........

NorthDakta:
Fargo................
Grand Forks.........

Ohio:
Akron................
Canton...............
Cincinnati............
Cleveland............
Columbus............
Dat..............
Ella..............
Findlay............
Hamilton.......

Ewon..............L le tw.........

Newark..............Mario...............
Middletowrn......
Newark........
Toledo........

Oklahomwa
Oklahoma City.......
Tulsa................

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

Pennsylvania:
Bethlehem......

SouthC na:
Chtestn..........
Columbia............

Tennessee:
Chattanooga.........
Knoxvie........
Nashve............

Texa:
Beaumont......
Dalls........
El Paso..............
Galveston............
Waco................

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

Z..........
Everett..............
Seattle...............
§pokane..............Trsaco..............
Yakima.............

West Virginia:
Charlton...........

Wisconsn:
Appleton.............
Biloit,................
Ean Claire...........
Gree Bay...........
Keoha.......
LaCras.......
Mad ..............
Marinet............
Milwaukee...........
Oshkosh .............
Bacn..............
Pebey............dt..**....... ..

2

4
11

1

0

0

0
1

0
1
2
3
0
0
1
0

2
2
1
0
5

.12
6

5

~0
0
0

2
1
0O

0.12
1
2

5

3
1
3
6
3
10

0

1
2
3
0
0
1
0
1
3
1
1
01

Week ended
Mar. 12, 11921.

Cases. Deaths.

4

3
20
10

3
2

2

5
5
4
13
18

35
4
1
2
1
3
2
13
2
2
8

27

5
0
17

1

5
1

16
2
4

1
14
3
1
10
24
2
4

30
22
1
1,

2
2
1.
3-
3
4,
7,
23,
2.
24,
1.

110
0.
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CITY REPOTS FOR WEEK ENDED MAR. 12, 1921-Continued.
TETANUS.

Place. Cases. Deaths. Place. Cases. Deaths.

Alabama: Maryland: I 1Birmingham............. 1 ........ Yaltimore................k:... I
Cahfornia: New York:

Los Angeles .............. 2 ........ NewYork................ 1 1
Ge ian1 Ohio:

nnah ................ ..........Cleveland................ 1
Illinois: South Carolina:

Chicago ....1 ........ Charleston ...........
Columbia....... 1, .......I.....

TUBERCULOSIS.

See p. 6S4; also Telegraphic we3kly reports from State3, p. 672.
TYPHOID FEVER.

The column headed "Median for previous years" gives the median numl'er of caFes reported during the
corresponding uceki of the years 1915 to 1920, inclusive. In instanees in which data for the full six vyears
are incomplete, the median is that for the number of years for which information is available.

Week ended
a

.
12,1921.Median Mar. 12,1921. Median Mar. 12,1921.

Place. ffor pre- PPlace. for pre-yearsvious vious
________________ years.j CasesDets. years. Cases. Deaths.

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

California:
Los Angeles..........
Pasadena............
Sacramento..........
San Francisco........

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

Connecticut:
Farfield.............
Meriden..............

District of Columbia:
Washinigton..........

Illinois:
Decatur..............
Springfleld...........

Indiana:
East Chicago.........
Evansville...........
Hammond...........
Kokomo.............
Muncie..............

Kansas:
Arkansas City...
Salina................
Topeka..............

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

Mainie:
Portland............
Waterville..........

Marvland:
laltimore............

Masqachusetts:
Attleboro............
Boston..............
FaU River...........
Pittsfield...........

Michigan:
Grand Rapids.......
Kalamazoo...........

Minnesota:
Rochester............

Missuri:
Independence........
St. Lou............

0

2
0
0
0

0

1

0
0

00

0

0

0

1

0

........

4

0
2
0
0

2
0

........

1
2

1

2

2
1

1
1

2

1
1

1
1

1

1
1

3

1

2
3
1

1

1
1

........

........

........

........

........

........

........

........

........

........i1

........

........i

1

........

........

1

1

1

1

Nebraska:
Lincoln ..............

New Hampshire:
Dover................

New Jersey:
Montlair............
Newark..............
Roosevelt............
Trentoni..............

New York:
Lackawanna........
New York....
North Tonawanda...
Roche3ter............
Saratoga Springs.....
Syractise.............

Ohio:
Akron...............
ChilHLcothe...........
Cincinnati...........
Cleveland............
Columbus............
Dayton ..............
Youingstown.........

Oklahoma:
Oklahoma City......

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

Pennsylvania:
Allentown...........
Lancaster............
New Castle..........
Philadelphia.........

Teasa:
El Paso..............

Washington:
Tacoma..............

West Virinia:
BlueflceM .............
Wheeling............

Wisconsin:
Green Bay...........
Shboovgan.......
Stuperior.............
Wausau..............

0

0

0
1

........

0

0
A

0

0
0
0
0
0
0
0
0
0

0ii

o

0

0
0
0

II

0

0

6;

0
0

2

1
1

11
1
1

14
5,
2
I
1

1

1

1...i

1
1
2

1
1

1~

1

.i'--
.i.--

-
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CITY REPORTS FOR WEEK ENDED MAR. 12, 1921-Continued.
DIPHTHERIA, MEASLES, SCARLEr FEVER, AND TUBERCULOSIS.

Popula- Diphtheria. Measles. Scarlet Tuber-

January deaths -
Place. 1 12, from

subject al - -to cor- cause
rection. '

Alabama:
Anniston ...................
Birmingham...
Mobile ..................
Montgomery

Arizona:
Tucson ......................

Arkansas:
Fort Smith.................
Hot Spring.................
Little-Rock.................
North Uttle Rock ..........

CaUifornia:
Alameda..................
Berkeley .......---
Eutreka.....................
Long Be3ch .......-
Los Angeles.-
Oaklan...................
Pasadena....................
Richmondd.........-.-
Riverside ...........-----
Sacmento.................
Sani Berniardino ............
San Diego ..... .

San Francisco..............
Santa Barbara...........Santa Crtuz .....
Stockton....................
ValleJo.....................

CoWorado.
Colorado Springs............
Denver.....................
Greeley.....................
Pueblo......
Trinidad...................

Connecticut:
Bridgeport...
Bristol .......
Fairfield (town).-
Greenwich (town).......
Hartford ..-.... -.
Manhester ................
Meriden (town).
Milford (town) ..............New Britalln ................
Norwalk ..............
Stamford (city) .....--

Delaware:
Wilmington.................

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

Georgia:
Atlanta ........-.-.-.-.-
Brunswi*k................
La Grange................
MaCOD ....... . .. . .. . .

Rome.......................
Sav )ah .........-.

Idabo:
Boise ......

Illinois:
Alton.......................
Aurora......................
Bloomington................
Blhe Island.................
Centralla....................
Chicago.....................
Panville....................
recatur...........
East St. Louis..............
Elgin.......................
Evanston ...................
Forest Park.................

17,734
178,270
60 151
43, 464
20,292

28,811
11,695
64,997
14,048

28,806
55,886
12,923
.55,593

576,673
216,361
4.5,354
19,341
65,857
18,721
71 6715,683508,410
19.441
10,917
40,295
21,107

30, 105
255, .369
10, 883
42,908
10,903

143, 538
20,620
11,475 .
22, 123 .
138,0136
18,370
34,739
10,193
59,316
V,7 700

I IC, 168

437,571

200,616
14,413,
17,038
52,995
13,252
83, 252

21,393

24,682
31,347
28,725
11424
12,491

2,701,705
33,750
43 818
66,740
27.451
37,215
10,768

.......

23
14
IC.iO

7
12
2

21
21165

1.;
4
8
28
13
35
137
5
6
11
2

12
77
3

411

12

25i

127

56
4

4

7
9
6
2
2

655
6
14
17
8

lo
.... .

I.

II

II.

...... ....

2 ....
I ....

......
..I.......

i.

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

4.

33 1
2.

,... .......

4.

..1........
7

2.

.,..... .......

1..........

is

41

...... .....

...... .......lj............... ...... .

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

...

.......

.

.

1
8
9

85
....

5

1
......

291
6
69

97.
41
13
29

......

2..Y
32
116

7

2
4

......

......2

......

204

29
.. --

3"I
1'3

I.

1

.I......
1
1

12
...II.

9
4
3

13
....--
......
§.... ..

18
2

21

1......,

18
2
2

3'
... i.

2I

2,2.

19

33.

4
......

2'

I 4 ~ I

.....

.....

.....

.....

......

......

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

.....I.....I

......

......

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

......

......

.. ..

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

......

1
7
i.

2
3

34
4
2

. ......

. .....

.I......
a
45
2

......

.1

.......

7

.......

.......

2

1

4
7

,......
......
,......
......

.... ..

......

25

3
....... .

..... .

1
2

6
.....

.......

..... .

30
3

......i
5
3
6
13
1

. .......i2

3
14
.i

3

i1

,..----

2

12

9
......

......

...... ...... ......}11 . 1.ll1

3 1-1 1 1 1--
..... ......

371....158. 71 240. 5

1 1 l2 - -2..2

1751 1 . . ......

.7 ............................

I

I'
.

.I

.1

I I

..... .

.....

.....

.....

.....

.....

.....

.....

.....

....
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CITY REPORTS FOR WEEK ENDED MAR. 2, 1921-Continued.
DIPRTMRIA. MEASLES, SCARLET FEVER. AND TUBERCULOSIS-Continued.

Popula-
twn

January
plaeC. 1, 1920,

subject
to cor-
rection.

Illinois-Continued.
Freeport.................... 19,66
Galesburg................... 23, 3
Kewanee.................... 16,02
La lle..................... 13, 05
Pekin. ...................... 12,08
Peoria. ...................... 76,122
Quney. . 35, 9-A
Rock Island . . 3,17
Springfield. . 59, 18

Indiana:
Bloomington ................ 11 59
East Chicago................ 35,96;
Elkhart ..................... 24,27Elwood ..................... 10,79(
Evansville .................. 85,2aBFrankfort ................... 11 585
Hammond. .................. 36804
Huntington ........... 14,O0(
Indianapolis ........... 314,191
Kokomo . ........... 30, 067
La Fayette. ................. 22, 48Logasport. ................. 21,62
Marba. ..................... 23,747Mishawaka .. 15,195
Muncie. ..................... 36,624Richmond .................. 2B 765
South Bend.................. '7093
Temre Haute................ . ( 66, 083

lowl
Burlington . ... 24,057
Cedar Rapids .......... 45,W56Clinton. ................ 24,131
Council Bluffs............... 3$, 1e2
Davenport .. 5e, 727
Des Moine3. ................. 126,468Dubuque . ................ 39,141IaCiy..................... 11,2367Keok}uk. ..................... 14, 423Marshalltown ............... 15,731
Mon city.................. 20,065Muscatine ................... 16,068
Siox City .................. 71 227

Kansas:
Arkansas City............... 11,2,73Coffyille . . 13,452Fart, ................. 10' 693
B{utch!n....................... 23,298
Kansasit. ................ 101 177
Lawrence. .................. 12,45)Leavenworth .. 16,912
Parsons .............. . ......18,(28
Salha....................... 15,095Topea ..................... 50(22
w lita.......................72,'128

Kentucky:
Covnton... .57,121
Le on..... 41,53
L ville . .................. 234, 891

Paducah.................. 27
Louisiana: .2,3

Baton Rouge................ 21,782
New Orleans.. 387,219Maine:
Auburn .................... 16,9m;
Bath . ............. 14,731
Lewiston. ................... 31,791
Porln ...... ........... "- 27
anod .. 10,:1Waterr Ile .................. 13,351

Maryad
Cutime .................. 733

sCumlberand................. 2 S,W37

Diphtheria. Measles.| SScarlet Tuber-
Total Dihhra ese.j feNver. culosis.
deaths
from A .

causes. C

9 8 1.1 1 ...... 23. ... 22 ..... 3:::......
3

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

1 r -t :: ::: 1::::I.::.. !::::::............78 22 P* 30 2 ........... 5 ......

26 2 ..... ............ 2 ......
1 1s*@v~ ~ ~ ~ : 1v* 1 126 ...... ...... 2...... 31 13

D 9...... ...... .... . . .. ...... !......1
r 8 ...... ... . II....----I ..'-"""I.1.. ...F 6.~~~....5.......2

92 * .1.1.9 2 21........... :............
3...... 3 1 13 .........i 82 8 10.1. 56 2 19 1
7. . . ...... 1 .... 1 ......

7... ......1 ...... 4...1..; 7 1 1 .e*e*w 1 .o*or *
5

I ........

....K.. .5 2 1 ............ 4 ..........1
I...ii......i...........

14 .... 7 .......7.. . 2
8........ :.:.... 2 ...... I....
8.... s... ...... ... ......

16 4 ...0

................... ........... .......... .............. 2 . ... ......i...... ......--.-- .... ..

.. ... .... .....3-l - i - -- -10 1 -'-''-1 -- . '..... . ......

...1 8 1 72 .- 1 !. .....

1....
.... ....... L2

1 . I~~~~...
...

...::...........

22 !o***@ 7
......

;~~~~~~~~~... 11 .... .... ......

!,,,|4.. -...23-. ..... 2 1 ......

3 1.
1 ~ ~ ~ ~ ... .... .... .... .... ......'1 ....''1i--' ''''

2 6 ..... .1 ... ... . - -
.....- - -- 2.11.2.1---:!:1 1 -1 2

L: :

I
.

4 .... 1 2 - 2t
.L::::: ~~2.......... ........... ............ ......1. - --..::....:.... 24 L::: .0

2 1 1151..-. 1 1I

11 | I 11 3
17 .I. 3
76 8 . 3 L:: 28 1 148 3

10 2 . 8...... 2...... 2.......
134 5 !..... 27 1 11 1 20 12
2 9 . 1L.... 1.

I 02l---i- - 2 ...1...
.....: . ....

2:l0 25 5 r3 tX123 ..............21 21
1 I .... .. ...... ...... ......I...... . 2
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CiTY REPORTS FOR WEEK ENDED MAR. 12, 1921-Continued.

DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCtTLOSIS-Contlnued.

January
Place. 1, 192,

subjec
to cor-
rection.

Massachusetts:
Adams............
Amwsbury..........
Arlington ..........
Attleboro ..........
Belmont...........
Beverly ...........
Boston............
Braintree ..........
Brockton...........
Brookline ..........
Cambridge..........
Chelsea ...........
Clinton ...........
Danvers...........
Dedham...........
Easthampton........
Everett ...........
Fall River..........
Gardner ...........
Greenfield ..........
Haverhill..........
Holyoke...........
Lawrence ..........
Leominster .........
Lowell............
Lynn ............
Mlalden ...........
Medford ...........
Melrose ...........
Methuen...........
New Bedford ........
Newburyport ........
Newton.......
North Adams ........
Northampton ........
Norwood...........
Peabody...........

Pitfed...........
Plymouth ..........

Somerville..........
Southbridge .........
Springfel..........
Waltham.
Watertown..........
Westfield...........
Winthrop ..........
Wobumn...........
Worcester..........

kicbigan:
Ann Arbor..........
Benton Harbor.......
Detroit............
Flint.............
Highland, Pr.......
Hoflland ...........
Ironwood ..........

Marquette..........
Muskgo...........
Port Huro.........
Sault Ste. Marie .......

Minnesota:
Austin............
Hibbing ......
Mankato ......
Minneapolis .........

12,967

18,665
19,731
10,749
22,561

748,060
10,580
06,P138
37,748
109,694
43,184
12,979
11,106
10,792
11,9261
40,120

12D,485
16,971
15,462

60203
96270

19744

11,479

99148

49106

15189

11217

15618

46064

22282

21951

12627

19,552

41751

13,045

42,529

2045'
129, 553

13,025
30,915
21,457
18,604
15,455

179754

98739
91,599

137634

46499
12166

15739

12718

36570

36273

25944

10,118

98917

15089

12489

Totaleia Measles. Scarlet Tuber-
Dipthela.fever. cuoss

deaths
from

causes.-

1 2 ...........3.... ......
3 1.... ...... ...... ......

4.... .........2.1.. ....
8.....1...1........I.....
I... ... I... ......1.1....

7.......2.... ...... ......

22 8 2 85 2 80 3 42 i1
2...1..1...1....I......

13 3 ...........2.... ......

8 3.... 2....6....1....
29........ 42 1 4.... 6 5
10 4 7 .... 2. . ; 1 3
0 1 . 1.... I...1 . 1....

3 1 1 1... .... 2 1

8 4 1
...

4 . . .'
61 7 1 17 1 11 .... 6 2
7........7 .........1.. 1
2............ ...6...1...

21 5....1I....4.4.......
13....... ....I....S1... 1
16 6 ... 4 .... 8 .. 9..2
6.......29 ....4.... ......

32 5 2 32
... I..... j

27 2 1........ 7... 1 1
9 2.... 2....10 ..........
13 3....1I....3.... ......

8 1 ..........4.1......
8 1 ..........3.... ......

30.......I.....1 10 .... 12

9 1 ............3... .i
5........24 1 2...1...

8.... ...10.... 1. 1...
13... ... 2....2. 1...
2.... ...............2....
16 2 .... 30 ... 4 .... 1 3

13 1 1...I... 3........ 2

21 4 ..........4....6....
5.... ...............2....

42 3 1 7 1 9.... 3 3

9... ...I... .. .....1

17 3 1 71 .... 1 ... 8 3

11 1..........15 ..........
0 1..........2..........
13 6 1...I.... ......24 4 2 2

.... 4 ... I...
4 3 1...I.... ..... .....

5.... ......... ............

6........ S... 1. .... I L
2 2 .......................
31..............i......1 6 3
7........................ 2 1
7 3 1.... ...2.... ......

25 2 1...i,... 7 1 .... 4
6.... ...... ...2..........
3.......8 .

2.1.............
23 24.... ...1

3 ... ... .

41
90 12 .
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CITY REPORTS FOR WEEK ENDED MAR. 12, 1921-Continued.
DIPETHERIA, MEASLES SCARLET FEVER, AND TUBERCULOSIS-Continued.

P° TotalDiphtherl Measles. Scarlet Tuber-PoPula- D a. liher. culosistion Total fvr wss
Janur deaths--- ------ ---

subet all . 4 . 4 t I.2 ;tocor- causes- I 3 .4
rection. Cs1 as3

Minnesota-Continued.
Rochester..................
St. Cloud..................
St. Paul....................
Winona....................

Missouri:
CapeGirardeau ...........

-Kansa City..........Stoeh.................
St.:3Wh.

Montana:
Aaconda...................
Billngs.....................
Butte.. ..................
Great Fails..................

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

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

New Hampshire:
Berlin.......................
Concord.....................
Dover.......................
Keene.......................
Manchester...............

New Jersey:
Asbury Park...............
Atlantic City................
Bayonne....................
Be.fleville. ...............
BloomAeld................
Clifton......................
East Orange................
Elizabeth...................
Englewood..................
Garfield.....................
Gloucetser City.............
Hackensack.................
Hoboken....................
Irvington...................
Jersey City..................
Kearny.....................
Montclair...................
Morristown.................
New Brunswick............
Newark.....................
Orange......................
Passi......................
Paterson....................
Perth Amboy...............
PhMlipsburg.................
Plifeld...................
Rahway....................
Roosevet...................
Summit.....................
Trenton.....................
West Hoboken............
West New York..........
West Orange................

New York:
Albany.....................Bnaton ..............

Bu o....................
Cohoes......................
Elmir......................
Geneva.....................
Glens Falls..................
Hrlmer..............
ithac ...............
Jamestown..................
Lckawanna................

13,722
15,873

284,595
19,143
10,252
11, 686

324,410
77 2937i72897
11,6681is10
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191,601
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13,029
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50 682
76754
15,660
22,019
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95 682
11 627
19, 381
12,182
17,67
68 16
25'480
297,864
26,724
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12
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CITY REPORTS FOR WEEK ENDED MAR. 1Z 1921-Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUDEACULOASS-Coatinued.

Ppla-

January
Place. 1, 12,

subject
to cor-
recton.

New York-Continued.
Lock}rt............ 21 308
Middletown .18,420
Mount Vernon . 42726
Newburgh .30,366
New Yorko. 5,621,151
Nira FaUs . . 50, 760
North Tonawanda.15,482
Odensburg .14,6009
PeekskHll . .15,868
Plattsburg .10,909
Port Chester .16,573
Pougeehkse.35,000
Rochster ................ . 29, 750

Rome .26,81
Sratoga Springs .13,181
Schenectady.............. 88,723
Schenect .171,717
fFoy. 72,013

Watervliet .16,073
White Plains .21,031
Yonker . .100,226

North Carolina:
Charlotte . 46338
Durham .21,719
Greensboro .19,861
Rocky Mount .12,742
Salisbuy. 13,884
WVilmington ................... 33, 372
Winston.Salem.4,395

North Dakota:
Farg .21,961

Grand Forks. 14,010
Ohio:
Akron .208,435
Aliance .21, G03
Barberton .18, 811
Bucyrus .10, 425
Canton .87,091
Chillicothe ......5............ 15 831
Cincinnati.................. 401-,247
Cleveland ................ 796,8
Columbus............... 237,801
Dayton .152,.W
East Clveland .27, 292
Elyria .20,474
Fidlay .17 021
Fremont .12 468
Hamilton .39,675
Kenmore .12,683
Lncaster .14,706

Lima .41,30
LAain .37,29)
Mansfield .27824
Middletown . .23 s
Newark .26,718
New Phladelphia.10,718

Nies .13,080
Norwood .24,066
Piquaq.7 150
Sandusky.
Springfield .60,40
Steubenvie. 29,508
Toleo .243,109
Youngstown . 3

. 358
Zanesvlle .29,569

Oklahoma:
Oklaboma City .91,258
Tul u .72,075
rPorsd. .258,288
'Pulmonary tuberculosis only.

Total
deaths
from
all

causes.

S
3
3
12

1,494
1s
4
9
4
6
1
6
11
74
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54
30
4
4
27
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8
3
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9
17
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41
9
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0
27
4
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CITY REPORTS FOR WEEK ENDED MIAR. 12, 1921-Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS-Continued.

Popua rSaarlever Tubosi-
tion Total Diplithera Measles. Scaerle Tuberis

Place. J~~anur deaths ___place. ~1, 90 fromsu'bject all . ,
to cor- causes. I
rection.g a94 94~~

Pennsylvania:
Allentown ..........73,502.....14 ...... 24 ....19.3.
Ambridge...........12P 730 ........ ...19 .... ............

Beaver Falls.........12,802............4.... ...... ......

Berwick............12,181.....1I...........3.... ......

Bethiehem ..........50,358.....7....23 ....28 ..........
Braddock-.......... 21),879 -..... 6.... I .... 1.... ......

Butler ............23,778 .....1....4....2..........
Canonsburg..........10,632.1.
Chambersburg ........13,171 . 3 2. 2.
Charleroil...........11,516 .....2...........1..........
Chester ............58 030 2....2....3.... ......

Coatesvjile .......... 14,515.......... ... 7.... ......

Columbia...........10o,836 .....3.1.. ... ..........

Connellsville .........13,804 . 1...........4..........
DicksonCity...... 11,049 . 1...........2..........
Dubois......... 18,681 .....1....10 .... ............

Dunmore.......... 20,250 .....4.1.. ...... ..........
Easton ............33,813............15 ....5.... ......

Erie............. 98,372.....5....15 ....2.... ......

Farrell ............15,586 .....2.1.. ...... .... ......

Harrisburg ..........75917 .....6....6....3..........
Homesteadt..........20 452 1... ......1.I
Jeannette...........10,627.1.. ... .... ......

Johnstown ..........67,3237.....2....6....13.... I.
Lanflnker ...........53,150 .....10 ...........7..........
Lebanon ...........24i,643 ...................I..........MlcKeesgport .45,....... 975 .....5....3.1... 1...
McKee's Rocks........16,713..... 1....2.... ...... ......Mahaaoy City.........15,599............1.... ...... ......

Monessen...........18.179.....1I....20 .1.. ... ...

MountCarmel......... 17,469..... I ... ..........1 .1.1 .
NewCastle ..........44,938 .....2.1.. ...... ..........Now Kensington .......11,987 ...................1.... ......

Norristown ..........32,319 . 1.1......5.... ......

North Braddock .......14,928 .....4.---1.... ......

OilCity............21,274..... 2...........4.... ......

Ponvia ......... 1,823,P158 586 98 10 6 24 4 69 i
Pittsburgh ..........588,192.3.... 84.4. 6
Pittston............18,497............1.... ...... ......

Plymouth...........16,500.....1.........................Pottstown .......... 174t ..... .... ..... .....

Potvle ..........21,876.1.....0....3.... ......

Punxsutawney ........10,311..... 1....4.... ...... ......

Reacting............107,784 .....8....9....8....
Scranton ...........137,783..... 2. 4....7.... ......

Shamokin...........21 204 .....3....
Sharon.~~~~~~~21,747 ..... 2.2' ... ......

Sunbtury I..............71 .... ....... ... ......

Swisavale..........15,721. 3..2.. ...... ....... ............
Tanmaqua ............ ,33..... ......1I....7.... ......

Uniontown ..........15,692 .....6....2....3.... ......

Warren ............14,258 ....... ...... ...1.... ......

W&ahington..........21,480 ............2....2. 1...
West Chester .........11,717 .....1...........3.... ......

Wflkinsburg .........24.403 .....2.1..I... 1.... ......

Willimsport......... 35,198.... ...1. 1....3.... ......York.............47,512 .....11...........4....3.
Rhode Island:

Cranston ...........29,407 10........26 ... .. .1 ......
East Providence (town)....21,793.....1I....2.1.. ..........
Newport ........... 33,2153 7 1....2 .........f 1
Pawtucket.......... 63,4W8 22 1....... .... 4.... 1..
Providence........... 2755 5 0 ... 1 2 1 ......

SoiuthCaroums: . 2756 5 0 6 2.

Colrsumbia ........ 67,957 17 ....... 3. .1..... ......

South Dakota: . 3,2 . . 3:::1
Sioux Falls ..........25,176 ... .... 4....7.1.. ...

Tennessee- , j~
Chattanooga ......... 57,895 ..... 1 ...... ... 3.... ......Knoxville ..............f7,88.. 2' ......3
Nashville .778....... 18...2 422 8...... 2..
381P2
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CITY REPORTS FOR WEEK ENDED MAR. 12, 1921-Continued.
DIPHTHERIUA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS-Continued.

.op..1. Dtia Meales. Scarlet Tuber-
on Total Dihhra ese. fever. culosis.

January deaths
Place. 1, 1r9omtri

ussubject all ...0*to or- causes. S S S
rection. VI ~ i

Texas:
Beaumont..................
Dal"a.......................
El Paso.....................
Fort Worth.................
Galveston...................
Waco.......................

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

Vermont:
Barre.................
Burlington............
Rutland....................

Virginia:
Alexandria................
Lynchburg................
N0rfolk...............
Petersbur...........
Richmond..............
Roanoke...................

Washin4ton.
Everett....................
Seattle.....................
pokane...................

Tacomrs..................
Vancouver ..............
Walla Walla............
Yakima....................

West Virginia:
-Bluefeld..
Charleston..
Fairmoot..................
Huntington.................
Martinsburg................
Morgantown................
Moundsville ......
Parkersburg .......
Wheelng..................

Wisconsin:
Applton..................
Be}kit........................
Eau Claire..................
Fond du Lac................
Green Bay..................
Janesville ..................
Kenosha ..................
La Crose...................
Madison....................
Manitowoc..................
Marinette...................
Milwaukee..................
Osbkosh....................
Racine......................
Sheboygan ........ ...
Supenor...........
Wausau-............

Wyoming:Cheyenne..........

40,422
158,976
77,543106,482
44i,25538,500
118,110
100008
22779
14,954
18,060
29 96
s^m

31,002
171,667
50,842
27,644
315,652
104,437
98,965
12 637
15,503
18539
15, 282
39608
17 851
50,177
12515

12,17
10,.669
20,050
54,322
19 561
21,284
20,880
23 427
31,017
18,293
40,472
30,363
38,378
17,563
13,610
457 147
33 162

593
30,955
39,624

661

4829

13
39
39
18
7
7

20

2

9
8

45
12

0
52
14

6
3

8

1
2
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2
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FOREIGN AND INSULAR.

AUSTRALIA.

Poliomyelitis (Infantile Paralysis)--Sydney.

Epidemic poliomyelitis (infantile paralysis) has been reported at
Sydney, New South Wales, Australia, with 21 cases notified in De-
cember, 1920, and 13 cases notified during January, 1921, occurring
within the metropolitan area. The last previously reported epidemic
prevalence of poliomyelitis at Sydney occurred early in the year 1916
with widespread diffusion and 186 cases with 17 fatalities. (Census
population, 1911, 626,695; officially estimated population (1921),
828,700.)

CANADA.

Communicable Diseases-Province of Ontario-February, 1921.

The following table shows the number of cases of communicable
diseases occurring in the Province of Ontario, Canada, during the
month of February, 1921, as compared with the same month of the
year 1920. The number of fatalities from these diseases is also shown.
Population, estimated in 1920, 2,523,200.

February, 1921. February, 1920.
Disease.

Cases. Deaths. Cases. Deaths.

Cerebrospin-l menin.itis ....................................... 12 1213 10
D iphtheria ..................................................... 565 5955181
Measles .---------------------------------- ......... 3958 1, 62336
Pneumonia (with influenza) .................... 53 17 20,1581,345
Pneumonia (primary) ..........................................3.......... 374 ......... 970
Poliomyelitis (infantile paralysis).. . .......... ..........2 1
Scarlet fev-er .......6... .... ..-. 622 15 646 24
Smallpo ......................... ................ .......... 75 883 9
Tuberculosis .194 147 201 183
Typhoid fever ......................... 37 10 42 16

Smallpox was reported present in the Province of Ontario, with a
total of 867 cases with 5 fatalities. The cases were distributed in 33
counties and 114 municipalities.

Venereal diseases were notified in the Province of Ontario during
the month of February, 1921, as follows: COancroid, 8 cases; gonor-
rhea, 221 cases; syphilis, 240 cases; total, 269 reported cases. The
total number of reported cases in February, 1920, was 158.

(691)
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CHINA.
Plague-Manchuria Province-Peking.

During the month of January, 1921, 80 cases of pneumonic plague
were reported at Jalainor coal mines, in the vicinity of Manchuria
Station, Chinese Eastern Railway, and one case of plague was re-
ported at the city of Peking.
Under date of March 16, 1921, a daily average of 40 fatalities from

plague was reported at Harbin, Manchuria.

CUBL
Communicable Diseases-Habana.

Cumnmunicable diseases have been notified at Habana as follows:

Feb. 21-28,1921. Re- Feb. 21-2% 1921. _
man main-

W70r ~~Disease.

DiSsease | SD 2 192& l J cN8elsr -trt- tNew Doths. mert New I tiscases. Feb. 2s,css Fe-b.8
12.1921.

Cerebrospinal meningitis. 3 1 X 2 Paatyphoid fever........ ........ ......... 1
Chicken pox ............. 4 ..... 8 arlet fever...... . 35

I.eprosy . .-14 Smallpox ........ .... ........ ... 3 6Malaria ... 39. 6..... 25 Typhoid tever.......... 2 4 34
Measleas .es .....6 10

I From the interior 1, from abroad 1. 3 From the Interior 3.
2From the hiterior , frm abroad 1. 4From the Interor3.

JAMAICA.
Infectious Disease (Alastrim r Kfr Pox).

During the week ended March 5, 1921, 371 new cases of alastrim
or Kaffr pox were reported in the island of Jamaica.

Quarantine Reguiations-1921.
Under date of February 22, 1921, the quarantine board of Jamaica

issued a revised set of regulations governig vessels arriving at
Jamaican ports. The regulations pertain to the rat guarding of all
vessels while in port, and to special rules applying to those vessels
which have cleared from countries infected with plague, yellow fever,
influenza, and smallpox.

MEXICO.
Phgue-Tam

Two cases of plague were reported at Tampico, Mexico, March 23,
1921; total number of cases reported from July 26, 1920, to March
23, 1921, 6.

Plague-lufected Rat-Vera Cmr.
Two plague-infected rodents were reported found at Vera Craz,

Mexico, during the week ended March 27, 1921.
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POLAND.

Typhus Fever-November, 1920.

Information received from the ministry of public health of Poland
shows the occurrence during the month of November, 1920, of 3,059
cases of typhus fever with 350 fatalities. The distribution of cases
was reported as follows:

District. Cases. Deaths. District. Cases De3ths.

Galicia .. 1,992 286 Silesia......................... 6
Kielce..................... 279....2 15 Warsaw.191 15
Lodz ..................... 83 6 Warsaw city .88 8
Lublin ..................... 403 20
Posen ..................... 17 . . Total ................. 3,059 350

PORTO RICO.

Plague-Infected Rats Found-Feb. 17-Mar. 3, 1921.

During the -period from February 17 to March 3, 1921, out of
3,437 rats examined at San Juan, Porto Rico, 19 rats were found
plague infected.

PORTUGUESE WEST AFRICA.

Loanda, Angola-Rat Plague.

Plague in rats was reported March 18, 1921, at Loanda, Angola,
Portuguese West Africa.

RUSSIA.

Typhus Fever-Ruthenia.

Information dated March 5, 1921, obtained from reports of census
taking, in the province of Ruthenia, Russia, shows the existence in
the Province of a. great number of previously unreported cases of
typhus fever with 200 fatalities of recent occurrence.

UNION OF SOUTH AFRICA.

Plague-Smallpox-Typhus Fever.'

During the two weeks ended February 5, 1921, plague, smallpox,
and typhus fever were reported in the Union of South Africa as
follows:
Plague.-In the Orange Free State, two fatal cases, one occurring

in the Hoopstad district and one in the Bothaville area of the Kroon-
stad district. Both cases were in Europeans and occurred on farms.
Smallpox.-Fresh outbreaks of smallpox were reported in three

districts of the Cape Province, in the Durban district of Natal, and
on farms in one district in the Orange Free State and one district in

Publc Health Reports, Feb. 25,1921, p. 420.
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the Transvaal. Previous outbreaks were reported as under control
measures in these three States.

Typhus fever.-Fresh outbreaks of typhus fever were reported in
mrua dist&icts in the Cape Provinoe and in tle Orange Free State,
and one case was reported in the Johannesburg distiet of the Trans-
va.-I. Measures direted against spread of typhus feve FNom previous
outbreaks were reported carried out in many localities in the Cape
Province, Natal, and Orange Free State.

VIRGIN ISLANDS.

Contagious Dim_es-Febary, 1921.

The occurrence of contagious diseases in the Virgin Islands dwing
the month of Januay, 1921, has been reported as follows:

Disease. Cases. Remarks. Disease. Cases. Remarks.

In St. Thomas and St. l-St. Croxm.:
John: cmaeroid ........... I
Chancroid ............ 5 4 imported. Dysentery .7 Entamebie.
Dengue.............. 3 Ilfarsasas ... ._ 6 Bendeti.
Fish peisuing (Ka- G{onorrhea. 4
rang) ...... .... I PeLa gr...- ' 1I
era ............. 7 iprt. 1 'dstso sis ........ 1

St. John. Trachoma. a
Malaria ............... 2 Subtertian. Im- Uncinariasis. 2 Necator Amei4-

ported. canus.
Mumps .......... 162
Pellagra .............. 1
Syphilis .............. 13 2 imparted.
Tuberculosis .......... I Cac pnb

nary. St. John.

CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEV, AND YELLOW FE
Reports Received Durin Wedc Ended Apr. 1, 1921.1

-HOLERA

-Plaw-Dae- Cw. Dest& R*Kk.

India:
Bombay.... ---_,-___.--- Je . 23-29.--------- I1
Calcutta .. Jan. 30-Feb. 12 99 F3
Madras . . feb. f-12 -.. -. - 74 45
Rangoon ............. Jan.23-Feb.5 7 6

Philippine Islands:
Mlanila . ............ J 30-Feb. ... 4

PLAGUE. 1

Brazil:
Ceara .......
PortoMegre.

!)ritish East Africa:
Kenya Colony-

Kisumu...............
l-.--a.-
Nairdbi...............

Chna:
Maminunia-'awhuri:

HlaInc..............

Msrcmria StaUon...

Pekng................
Eg7L --------------

Suez ........

Dec. 7-Feb S...1
F4.e 9.. ....

Dec. 23Jan. 22..-Dee22-Jai 1is.. .
Jan. 2-I.r.1...5

iFeb. il&.. .
....................

Jan. 1-31..........

Jan.'25............
_ _ _.
Jn.

..........

JaIin 19-Feb. 2.....

u
.......

I
S

11

.__........

....

Present.
D(L

Pneumonia reported present.

Mar. 16, 192I* Fatal Cases Ie-
- My, a atVt.

n viinty otaton,atJ1i~

In Chinese quarter.
f;. 1-f. go02, Vae,ldeahs,)9.
4M_L -

'From medical officers of the Public Health Service, American consuls, and other soures
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER-Continued.

Reports Received During Week Ended Apr. 1, 1921-Continued.
PLAGUE-Continued.

Place. Date. Cases. | Deaths. Remarks.

India........................ ,,........ , ,,,,,,San. 23-29, 1921: Cases, 4,420;
Bombay................... Jan. 23-29 ......... 1 1 deaths, 3,228.
Calcutta ................... Jan. 30-Feb. 12.... 1 1
Madras Presidency.........Feb. 6-12.......... 1,147 851
Rangoon................... Jan. 23-Fel 5..... 32 29

lava:
West Java-

Batavia ................ Jan.13-26......... 1 2
Mexico:

San Luis Potosi (State)-
Carbonera.......... . ........ .... ... . Dec. 1920-Feb. 12,1921: Cases,24.
Cerritos ...... Jan. 30-Feb. 5 .......... At Tepatates ranch. Oct., 1920-

Feb. 12, 1921: Cases, 51.
Tampico....... Mar.23 ............ 2. ...

2

VeraCrz.....C. ................................ ........ .......... Mar. 21-7, plague-infected rats
found, 2.

Porto Rico...................................... ........ ..... .. Feb. 17-Mar. 3, plague-infected
Portuguese West Africa:

Angola-
Loanda ................ Mar. 18........... .................. Rat plague present.

Union of South Afric3:
Orange Free State-

Hoopstad District...... Jan. 23-Feb. 5..... 1 1 In European. On farm.
Kroonstad District ..... .....do .......... 1 1 Do.

SMALLIOX.

Bolivia:
La Paz ............ Dec. 1-31.

Brazil:
Rio de Janeiro ............ Jan. 9-Feb. 5.

Canada:
Manitoba-

Winnipeg...... Feb. 20-26.
Nova Scotia-

Sydney ...... Mar. 6-19.
Ontario ........................................

Hamilton ...... MMar. 13-19.
London ...... Mar. 6-12.
North Bay...... Feb. 27-Mar. 12
Ottawa ...... Mar. 13-19.
Toronto ................ . do.

Saskatchewan-
Moose Jaw...... Mar. 6-12.

Chn:Regina.............. .... do......
China: Rgn .o

Manchuria-
Mukden....... ... Feb.6-12. .

Shanghai .......... Feb. 7-13.
Tientsin............ Jan. 30-Feb.5

Colombia:
Santa Marta .......... Feb. 27-Mar. 5....

Cuba:
Lugareno .......... Mar. 7-13.

gnAlexandria .......... Feb. 5-18.
Port Said .......... Dec. 25-31.

France:
Paris... ........ Jan. 11-20.
Rouen .......... Feb. 13-19.

Great Britain:
Glasgow ....... Feb. 27-Mar. 5....

Honduras:
Ceiba ........... Feb. 27-Mar. 5....

India:
Bombay .......... Jan. 23-29.
Calcutta ........... ,Jan. 30-Feb. .
Karachi........... Feb. 6-12.
Madras ........... Feb.6-12.
Rangoon........... Jan. 31-Feb. 6.

Italy:
Genoa ........... Feb.7-13.
Messina ........... Jan. 31-Feb. 6.

Java:
West lava-

Krawang......... Jan. 13-26.
Lebak .......... ..... do.

8

16

6

11

'' 44
4
29
4

4

4

. ..... - --..1.
,1.

.Feb. 1-28,1921: Cases, 867; deaths,
.5. Reported in 114 localities.

Present.

In famine camp, 40 cases.

I.. .. Present.

2

4
........

4

1

1

1

15

3
2
3
1

3

4

26

15

..........
1

1

..........

..........

..........

..........

6
3

1.........i
..........

7

Vicinity of Nuevitas.

In provinc.

3 1:..........I ..........
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW

FEVRt-Cwtnnued.
RepotsR Week Ended Apr. 1, 1921-Continued.

SMALLPOX-Contiued.

Place. Date. Cases. De3ths. Remarks.

Mexico:
Chihuahua ................ Feb. 28-Mar. 13.. 2 3
Torreon ................ Ja. -Feb.28 6 3

Pallama:
Colon ................ MMar. 2-14 ......... 9....

Portugal:
Lisbon .......F Feb. 19-2. ....... ........ I

Rumania:
Kisseneff ....... Jan. 1-Mr. 18 ......... District

Spai:
Baredon ..... Feb. 3-168 .....
Maga ... Jan. 1-31 ................ 16
Valiia ....... Feb.13-26 ........ 3.....3

Tunis:
Tunis ....... Feb. 19-25 ........ 7 3

Union of Smth Aia:
Cape Provisne. Jan. 23-Feb. 5 ... Outbreak In 3 districts.
Natal-

Durban District........ ....do . . ... .......... Outbreak.
Orange Free State ......... ....do ............... Outbreak in 1 diatre.
TransvaaI ........ .... do. ......................... ... Do.

Onl vessel:
S. S. Ventura ......... . Jan. 18........... I ......... At Sydney, Autra, from SanFrancium, Calif.,afHonolulu,

and Pago Page, Samoa.

TrPHUS FV

Bolivia:
La Paz.....................

Bulgaria:

Sofia.......................
Chile:

Concepcion.................

Al a .................
Great Britain:

Belfast.....................
Dublin.....................

Japan:
uNagasali ..................

Jugoslav-ia:
elgrade..................

Zagreb....................
Mexico:

San Luis Potosi............
Poland... ................

Galicia.................
Kielce..................
L,odz. ..................

Lubbn .................

Posen...........
Silesia ................
Warsaw ............

Wareaw city........
Russia:

Proviiie-
Ruthenia..............

Turkey:
Constantinople............

Unioni of South Africa:
Cape Province ..........

East London..........
Orange Free State..........
Transvaal-

Johannesburg District..

DDec. 1-31..........
FFeb. 13-1s........

Jan. 25-Feb. 20....

Feb. -I8.........

Feb. 20-26.........
.do.

Feb. 14-2........

Jan. 9-22........
Feb. 6-12.........

Feb. 27-Mar. 5....

,-. -... -... . . . . .

Nov. 1-30.........
_.-d..............1 do

I do............

do.............i
.....do

.....do.

Mar. 5.............

Feb. 19-26.........

Jan. 23-Feb. 5....
Jan. 29-Feb. 5...
Jan. 23-Feb. 5.

.....do

13

1

........

2

3
I

1

2
1

........

........

1,192

83
49

17
6

191

88

........

6

....1...

,........

9

..........

2

2

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

I

15

6
..........1

28

8

Present in vt nty. Yew 1920
in publc hospttal, eaes,

Nov. 1-30, 1U0: Cam, 3,059;
d, 30 '

From recent censm retrn.

Outbreak In rural districts.

De.

YELLOW lIVE.

Mexico:
Vera C r z M....lar. l 1S ...........

_~~~~~~~~~~~~~~nm
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-CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER-Continued.

Report Received from Jan. I to Mar. 25,1921.
CMOLMEA.

Ph". Date. Case. Deaths. Renarks.

China:
Canton ...... Nov. 1-30.
Changsha ...... Nov. 29..

Chungking ...... .... do.
Chosen (Korea) .......... ....................
India ........................

Bombby...................
Do ..................

Calcutta...................
Do....................

Madrms...................
Do.....................

Rag on..................
Do.....................

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

Saigon.....................
Japan:

Taiwan Wand (Formosa)..
Do.....................

Java:
West lava-

Bandeeng.............
Batavia................

Philippine Islands:
Mania.....................

Do....................
Provinces-

Cgaysa...............
Samar..................

Poland.........................
Eastern frontier-

Bil ok..............
Galicia.................
Grodno................
Olitza..................
Posen ........l
Stralkowo..............
Wtrehm ... .

Warsaw................
Do .................

Russia:
Lithuania..................
Rig..................

Siam:
Bangkok...................

Do....................

Dec. 5-11.
Jan. 16-22.
Oct. 31-Dec. 25....
Dec. 26-ku. 29..
Dec. 12-8.
Dec. 26-Feb. 5. ...
Nov. 28-Dec. 2S...
Dec. 26-Jan. 22....
....................

Dec. 27-Jan. 9.

Nov. 11-Dec. 31...
Jan. 1-20r.

Oct. 29-Nov. 11..
Nov. 25-Dec. 1.._.

Nov. 7-Dee. 25-...
Jan. 9-2..........
Oct. 3-Nov. 20.. .
Aug. 1-7..........

Dec. 16...........
Nov. 1-30.....
......do..... .......do .~~~~_...do...........do.

. do .
......do .

Oct. 1-31..........
Dec. 16.

Jarn. 22............

Oct. 9-Nov. 7.....
Dec. 26-Jan. 1....

7

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

...... ..

1
321
274
3
56
9
15

.......

6
I..........
..........
..........

........23

1
22
8

14
..........

2191. 93
2 .......

2
1

9
5

11
1

........

19
........

.... ....

........

........'

2
5

........

........

7
1

1
1..........
..........
..........

9
II

..........

..........

..........

........ ..

..........

..........

Present.
Do.

Aug. 1-Dece 2,120k Cases, 24,017;
deaths, 13,32

Sept. 26-Oct. 9, 1920: Deaths,
2,72. Ot. 31-Dc. 11, 1920:
Deaths, 7,184.

July 1-31, 1920: Cases, 136;
deaths, 98.

Including wrroundng country.

Oct. 1-31, 1921k Cases,26; deaths,
13.

Present.

Do.
Do.

Present in Russian prwin camp.

In district.
Nov. 1-30,1920: Cases,7; deaths,2.
Feb.19, 1921: Cases reported, 35;
mortality, 30 per cent.

Present.

1

PLAGUE.

Algeria:
Algiers....

Do...........
Argentina:

Rosario....................
Azores:

SL..Michaes..............

Brazil:
Bahia......................

Do ....................
Ceara......................
Pernambuco...............
Porto Alegre...............

Do.....................
British East Africa.............

Ken &Colwy-.Rs;umu=................
Mombassa.....
Nairobi ................
Uganda................

Do.................

Nov. 1-Dee. 31....
Jan. 1-31..........

Oct. 31-Dee. 18....
Dec. 26-Jan. 29....
Oct. 17-Dec. 26....
Oct. 18-Dec. 5.
Nov. 14-Dee. 11...
Dec. 26-Jan. 29....
....................

Oct. 31-Dee. 25....

.....do.
.....do

.....doJulyr I-Novr.5..

3
3

.......

6
9.ii*

........

........

........

I........
16

lII
259

1
I

4
6
5
3
2
6

..........

Jan. 1-31, I92I: 3 plague rodents
found.

Total, Oct. I-Dec. 10 1920: Cases,
149; deaths, 49. in vicinity of
Ponta Delgada.

Outbreak Nov. 8, 120 Cae
reported, 1,067.

Present.

Enthr protetorate.
Do.



April 1, 1921. 098

CHOLERA, PLAGUES, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER-Continued.

Reports Received from Jan. 1 to Mar. 25, 1921-Continued.
PLAGUE-Continued.

Plae. Date. Casew. Deaths. Pew.

Ceylon:
Colombo..................

Do....................
Chile:
Anta.............

Do...........
China:

Chihli Pro vince............

Fan Yuan.................
Honjlkong................

Do.....................
Kwantung Province.......

Manchuria Province-
Harbin.................
Manchuria station.

Nov. 7-Dee. 18....
Jan. 16-29.........

Nov. 24-Dec. 5....
Dec. 27-Jan. 2.....

Mar. 3....
Nov. 7-Dec. 18....
Jan. 9-15..........
Dec. 29............

81
35

........6

1

Feb. 2-Mar. 10....:...
.....do ........

Tsitsihar ..... .I. do.
Shanghai .....i...........I Ii

Ecuador,
Guayaquil.................

Do.....................

Egypt~.......................
Alexndria............
Port Said........

Do.................
Suez...................

Do.................
Province-

Assiout................
Franfe:

Marseflle...................
Paris.......................

Do.....................

Great BritaILn
Dublin.....................

Nov. 16-Dec. 31... 111
Jan. 1-Feb. 15..... 135.................... ......... ....

Jan. 22............
Oct. 22-28.........
Jan. 22............
Nov. 18-27........
Jan. .-22.

Nov. 24...........

June-Aug. 31......
June-Oct. 15......

I.-------------------

1
10
7

3

58
50

........

Liverpool.................. II

Greene:
Kavals....................

India......................
Bombay...................

Do.....................
Calcutta....................
Karachi....................
Madras.....................

Do.....................
Madras Presidency.

Do.....................
Rangoon....so..............

IndoChina.....................

Saigon.....................
Java:

West Java-
Batavia................

Jugoslavia:
Cattaro.....................

Madagascar.
Tamnatave..................

Mcsorotamia
Bagdad....................

Mexic.
Carbonera...............

Do..................
Cerritos....................

Do.....................

Oct. 2-Nov. 7....
..i..................
Nov. 28-Dee. 25...
De?. 26-Janl. 22....
Nov. 14-20........
Dee. 25-31 .......
Dee. i-25..........
Jan. 9-29..........
Nov. 14-Dee. 25...
Dec. 26-Feb. 5. ...

Oct. 31-De-. 25....
Dec. 26-Jan. 22....
....................

2
...... ..

5

46
2
7
3

4,349
5,76

30
2.

Dec. 27-Jan. 9.....1 2

Nov. 21-De:. 1.... 3

Feb. 3

Mar. 9.. . .......

Oct. 1-31 .......... 25

Dec. 520 .......... 3

Dec. 26-Jan.8 3

Dec. 5-20 7

Dec. 26-Jan. 4

00
28

2
..........

..........

50
6
1

36
47

..........

1
1
1
3
6

2

20
11

..........

4
44
2
4
1

2,991
4,063

28
24

..........

2

3

Present on Tientsin & Tukow
R. R., 73 miles east of Tientsin.
Pneumonic.

In Northern Shantung Province.

Reported present in Tapu dis-
trict.

West of Harbin, Feb. 7, 1921, 400
fatal cases reported. Feb. 14,
1921, fatal cases, 1 200. To
Mar. 14, 1921: 4,000 fatal cases.
Pneumonic.

Present.
Two plague rats found, Dec. 20
and Dec. 31 1920.

Jan. 1-Dee. 30, 1920: Cases, 462;
deaths, 239. Jan. 1-27, 1921:
Cases, 10; deaths, 9.

Pneumonic, 6 cases; septicemic,
1 case.

In suburb;, June-Nov. 2, 1920:

Cases, 38; deaths, 19.
Jan. 1-13, 1921: Cases, 3; deaths,

1. (Suspet.)

1 cave reported Dec. 15, 192D;
date of ocurrence, Oct. 18,1920.

Plague-infected rat found, period
Nov. 28-Dee. 11, 1920.

Oct. 24-Dee. 25, 1920: Cases,
21,376; deaths, 14,874. Jan. 2-
22, 1921: Cases, 8,837; deaths,
6,860.

July 1-31, 12: Cse3, 98; deaths,
74.

Including surrounding country.

.-'- - '' |IAmong French troops.

........ IPresent.

7

1 State of San Luis Potod.
........ Do.
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-CROLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER-Continued.

Reports Received from Jan. 1 to Mar. 25, 1921-Continued.
PLAGUE-Continued.

Place. Date. Cases. Deaths. Remarks.

Peru..., .......... July.Decembe, I920: Cases, 292;
deaths 136 Janm-Feb. 16,

Depattments- 1921: Z'ases, 98; deaths, 48.
CaIlao-Lsma .... . ....... ... . .....................................July-December, 1920: Cases, 23;
Callao................. . 2 ........ deaths, 10. a 1-31, 1921:
Libertad ..... ..... .. do. 1 .........Cases, deaths 2

Trujillo-Salaverry.. Dec. 27-Feb. 9I
Lima ............... Feb. 1-15 ......... 14 4
Piura .............. .do.21 10

Porto Rico:
San Juan ........ Feb. 1825 ........ 7

Russia:
Batum ...... Nov. 24-Dec.3... .......... Epidemic cutbreak.

Siam:
Bangkok ........ Dec. 511. 1I

Straits Set1ements=
Singapore ........... Oct. 31-Nov. 6 1 1

Tunis:
Ben Cardane. . ............................... ........ .......... June-July, 192: Cases, 6. No-

vember-December, 1V20: Cases
10, in surroundinr territory.

Zarzis .. Jan. 15 .10..i........ n military tertory, South
Tunis.

Turkey:
Constantinople ............. Nov. 21-27........ 1 2

UTnion of Scuth Africa:
Orange Frec State-

Hloopstad district...... Nov. 28-Dee. 1S... 3 1 I European, 2natiT On Vry-
held Farm. (Public Health
Reports, June 25,12, p. 1560.)

On vessel:
S. S. Kronprincessan Vic- Jan. 15............ .................. At Stockholm, Sweden. Rat

toria. plague found. Vessel left Bue-
nos Aires, Argina, Nov. 17
1920. Stopped at Goteborg ana
Malmo, Sweden. Left Ilalmo
Jan. U, 1921. Rats found dead
Jan. 13, 1921, at Stockholm.

SMALLPOX.

Algeria:
Algiers.....................

Austria........................
Azores:

Ponta Delgada ...........
Bolivia:

La Paz ......
Brazil:

Bahia ......
Do.....................

Pernambuco...............
Do.....................

Rio do Janeiro.............
Do. .. ....

Sao Paulo.................
British East Africa:

Uganda ........
Bulgai:

Canada:
Albeta-

Calgary................
Do.................

British Columbia-
Fernie .................
Vancouver.............

Do.................
Victoria................

Manitoba-
Winnipeg...........

Jan. 1-31..............^................
Dec. 18-24.........
Oct. 1-Nov. 30....

Oct. 31-Dec. 25....
Jan. 8-15..........
Oct. 18-Dwc. 19....
De. 27-Jan. 16....
Oct. 24-De. 25....
Dec. 26-Jan. 8.
Dec.131 .

Nov. 7-13.........

Dec. 12-18........
Jan. 2-Feb. 19.

Feb. -12..........
Dec. 511.
Dec. 26-Feb. 26...
Jan. 3C-Mar.&....
Jan. 16-Feb. 19....

5
........

7

11

4
102
26

10i8
5

2
15

1B2

19
5

9

3

. ........

..........

.........:

2
1

Aug. 29-5De. 25, 1920:Cases, 75.

jMay 1-June 30,1920: Cases, 272.
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CHOLERA, PLAGUE SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER-Continued.

Reports Received from Jan. 1 to MU. 25, 1921-Continued.
SMALLPOX-Continued.

Canada-Continued.
New Bnm swick............

Bonaventureand Gaspx
Counties.

Campb eUton...........
Gloucester County.-..
Madawaska Coumty....
Restigouche County....

Do.................
St. Stephen.
York County...........

Nova Scotia-
Sydey ................
Yarmouth.............

Ontario....................
Hamilton.............

Do.................
Kingston...............
London ................
Montreal..............
Niagar Falls.........
North Bay.............

Do........
Ottawa ........

Do.................
Peterborough..........
Sarnia..................
Sault Ste. Marie........
Toronto................

Do.................
Quebec-

Quebec................
Saskatchewran-

Moose Jaw.............
Do.................

Regina.................
Do.................

Saskatoon.......
Do..........

Ceylon:
Colombo...................

Do.....................Do.:Chile:
Iquique....................

China:
Amoy......................

Do.....................
Anng....................

Do.....................
Canton.....................
Chungking.................

Do.....................
Foochow...................

Do.....................
Hankow .................
Manchuria Province

Dairen .................
Do.................

Mulkden................
Do.................

Nanking...................
Do.

Tientsin....................
Do.....................

Tsinalifu...................
T.aingtan...................

Chosen (Korea):
Chemulpo..................
Fusan......................

Do .....................
Gensan.....................

Do.....................
Colombia:

Barrannuila ...............
Santa iarta................

Do....................

Place. Date. Cases. Deaths. Remarks.

F eb..........1-2 4...I...... .

Feb. 1-28. .......

.Jan.9-15..........
Jan. 2329.........
Jan. 30-Feb. 19....
Dec. 12-18.........
Feb. 6-19..........
Feb. 27-Mar. 5....
.....do.

Feb. 13-19.........
Jan.9-Mar. 5......

Dec. 19-31.....
Jan. 2-Mar. 12..
Dec. 26-Jan. 19....
Jan. 2-Mar. 5......
.....do.
Dec. 12-18.........
Dec. 12-25........
Jan. 2-Feb. 26.....
Dec. 12-25........
Dec. 26-Mar. 12...
Dec. 26-Feb. 5....
Feb. 2-Mar. 5;...
Jan. 9-Feb. 12.....
Dec. 12.25.........
Dec. 26-Mar. 12...

Jan. 23-Feb. 19....

Dec. 19-25.........
Jan. 2-Mar. S......
Dec. 12-25.........
Jan. 2-Mar. S.....
Dec. 1622.........
Jan. 9-Feb. 19.....

Nov. 21-De. 25...
Dec. 26-Jan. 29....

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

Nov. 7-Doc.25....
Dec. 26-Jan. 22....
Dec. 20-26.........
Jan. 10-Feb. 13....
Dec. 1-31
Nov. 7-Dee. 25....
Dec. 26-Jan. 22....
Nov. 7-Dec. 25....
Dec. 26-Jan. 29....,
Jan. 2-22..........
Nov. 16-Dec. 20...
Dec. 28-Jan. 23....
Dec. 12-18.........
Jau. 16-22 .
Nor. 14-Dec. 18....
Dec. 26-Feb. 5....
Nov. 14-Dee. 4....

Doc. 26-Jan. 29....
Oct. 31-Nov. 12...
Jan. 3-9.........

''''''i'
2
1
2
1
6

2
7

...... ..

55
9
26
6
1
4

21
75
565
2
2
48
7
52

2

1

39
11
49
20
18

18

4

........

...... .

2
........

........

........

........

...... .

12
94

........

........

........

...... .

4
20
1

..---.-..

..........

..........

..........

..........

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

..........

..........

..........

..........

..........

........ --

..........

..........

... . . .

..........

..........

..........

..........

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

..........

26
..........
..........
..........
..........
..........

..........

Dec. 1-31.......... .
Nov. 1-30... I
Jan. 1-31 ....... 4

...

De. 1-31 ......... 15 12
Jan. 1-31 ......... 24 8

Jan. 16-22 ......... .....

Dec. 5-25 .......... .........
Doc. 26-Feb.26.. ...... ........

From lumber camp on Canadian
Government Railway, Feb. 5,
1921, 5 cast.

Present.

November-December, 1920:
Cases, 992; deaths, 5. Jan. 1-
31, 1921: Cases, 902, deaths, 3.

Epidemic with high mortality.

Present.
Do.
Do.
Do.
Do.

Prevalent.
Do.

Present.
Do.

Dec. 12-25, 1920: Cases, 160; a
camp forfamine refugees.

In camp for famine refugees, 437.
Statlst[c¶ o! Shantung Chrstian
Hospital.

Present.
Do.
Do.
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER-Continued.

Repots Received from Jan. 1 to Mar. 25, 1921-Continued.
SMALLPOX-Continued.

Cuba:
Antitll....................

Do ....................
Cienfuegos.................

Habana....................
Matanzas ...............
Nuevitas...............

Do.....................
Santiago...................

Do......
Czechoslovakia..... ..

Dan'ig.........................
Dominican Rep hblic...........

Santo Domingo............
Ecuador:

Guavaquil ...
bo.......

Egypt:
Alexandria.................

Do. .........
Cairo ......... .........
Port Said..................

France:
Paris......................

Do....................
Rouen .....................
St. Etienne................

Do...................
Germanly.......................
Great Britain:

Glasgow...................
Do.....................

Liverpool. ...... ....
London....................

Greece:
Saloniki...................

Do ...............
Haiti...... ................

Cape Haitien...........
Port au Prince.............

Honduras:
Ceiba .....................

India ......
Bombay.................

Do....................
Calcutta..... ....

Do.....................
Karachi.....
Madras...........

Do....................
Rangoon ..................

Do....................
Indo-China.....................
Italy:

Catania....................

Do-. ;
MeIana (city and Province)
Palermo.....

Do................Java.
West 3ava.................

Bandoeng..............
Batavia................
Indramayoe............
Krawang ..............

lugto ai......................
Zagreb.....................

Luxembourg. .............

Dec. 7-27.........
Jan. 2-Mar.5....
Dec. 26-Jaii. 8....

Dec. 31-Feb. 16. ..
Jan. 2-29..........
Dec. 6-19..........
Jan. 3-Mar. 6......
Nov. 20-Dec. 10...
Feb. 1-20..........

.....................
Dec. 5-18..........
Jan. 9-Feb. 19...
Nov. 16-Dec. 31...
Jan. 1-Feb. 15.....

Dec. 17-31........
Jan. 1-Feb.4....
Oct. 1-Dec. 9......
Nov. 19-25........
Nov.1 .........
Jan. 1-10.........
Nov. 21-Dec. 31 ...
Dec. 3-15........
Jan. 23-Feb. 12....

.....................
Dec. 25..........
Jan. 2-Feb. 19..
Jan. 30-Feb. 5.
Dec. 26-Jan. 1...
Nov. i5-Dec. 26...
Dec. 27-Jan. 2.

Feb. 13-26.....
Sept. 22-Dec. 2 ....

Feb. 13-26...-e..5
Nov. 7-Dec.25 ...
Dec. 26-Jan. 22....
Dec. 5-11..........
Jan. 2-29........
Jan. 16-22......
Nov. 14-Dec. 18-..
Dee. 26-Feb. 5....
Nov. 21-Dec. 25...
Jan. 2-8...........
....................

Nov. 29-Dec. 5....

Dec. 27-Jan. 2......
Jan. 3-30..........
Oct. 30-Dec. 27....
Jan. 26-Feb. 8.....

Nov. 125........
Nov. 12-Dec. 25...
Nov. 12-D 29..
......do.
July 25-Aug. 28...
Jan. 9-Feb. 5......
Dec. 15-Jan ....

10
70

........

11
6
2

22
26
145

........

2
.........

I.3
*33
32

3
4
3
1
2
1
7
2
3

........

11
21
1
1

39
13

........
14486

3
........

31
2
6
8
7
14
5
2

........

........
17

410
102

4...... .

1

128
2
1

..........

........ .
1
2

..........

..........

1
2

.

ForPort of Preston.
Do.

Stated to be present in virulent
form in Camiguey Province.

1 from Jatibonlco, Cuba; 1 from
Jamaica.

From Lugareno, a small station
on railwaay, 16 miles distant, 1
case, week ended Dec. 12, 1920.

July 11-Aug. 14,1920; Cases, 141;
deaths, 29.

Nov. 1.5-Dec. 25, 10; Cases, 9;
occurring in 4 Iocaiitses.

..........Aug. 29-Nov. 6, 192: Cases, 4U.

2
8I

14
9

..........

........ ..

2
..........
..........

3
6
2
2

2

1
.. ... ....

1 ..........

..........

124
15

..........

5
..........
...........

1
..*.... 04. ....

In surrounding country: CaFes
21; deaths, 2.

Sept. 22, 1920-Jan. 8, 1921: Cases,
2,262; deaths, 64.

In 8 initerior towns, 20 cases. In
one locality, 18cases. In coun-
try district, vicinity of Port au
Prince, cass numerous. From
date of outbreak to Feb. 11,
1921: Cases, 2,874; deaths, 221.

Sept. 26-Oct. 9, 1920: Deaths,
250. Oct. 31-Dec. 11, 1920:
Deaths, 3,902.

July 1-21, 1920: Cases, 107;
deaths, 24.

In Province, Nov. 29-Dec. 5,
1920: Cases, 32. Jan. 3-16,
1921: Cases, 32. Jan. 17-Feb.
6, 1921: Cas, 45.

In vicinity, 2 cases.
Dec. 5, 1920Jan. 16, 1921: Cases,

25.

Nov. 12-Dec. 29, 1920: Cases, 72;
deaths, 6. Jan. 6-12, 1921:
One case, one death.

Feb. 7-13, 1920: Cas, 122;
deaths, 27.
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS-FEVER, AND YELLOW
FEVER-Continued.

Reports Received from Jan. I to Mar. 25, 1921-Continued.
SMALLPOX-Continucd.

Place. Date. Cases. Deaths. Remarks.

Madeira
Funchal....................

Do.....................
Mesopotamia:

Bagdad....................
Mexico:

Chihuahua.................
. Do.....................

Guadalajara................
Do....................

Mexico City................

Do.....................
Salina Cu...............
San Luis Potosi............
Tecate.....................

Newfoundland:
St. Johns...................

Norway:
Stavanger..................

Panama:
Colon......................

Po!and.........................
Warsaw.... .

Portugal:Lisbon......................
Do.....................

Portugue3e East Africa:
Gaza district..............
Inhambane district.......
Lourenco Marque3.........
Que!imane.................

Russia:
Esthonia Province.........
Reval......................
Riga.......................
Siberia-

Vladivostok............
Spain:

Barcelona..................
Do.....................

Corunna...................
Madrid.....................

'Do.....................
Malaga.....................
Tarragona..................
Valencia...................

Do.....................
Syria:

Aleppo...... ......

Dou......Tunis:Tunis......................
Do...... .

Turkey:
C3nstantinople..............

Do.....................
Union of South Africa:

Johannesburg..............
Uruguay

Mon-tevideo.................
On vessels:

S. S. Alfonso XIII.........

S. S. Cadiz.................

U. S. S. Nississippi........
S. S. Ohioan..............

Dec. 5-18 .........

Dec. 23-Feb. 19...

Nov. 1-Dec. 31....

Dec. 6-2..........
Dec. 27-Feb. 15...
Dec. 1-31..........
Jan. 1-31..........
Nov. 14-Dec. 25...

Jan. 2-Feb. 5....
Jan. 1-31........
Feb. 6-12.........
Jan. 17............

Jan. 22-23.........

Jan. 23-29.........

Jan. 5-Mar. 1......

Sept. 1-30.....

Nov. 28-Dee. 18...
Dec. 23-Feb. 5....

Dec. 18-23.........
Dec. 26-Jan. 1.
Oct. 24-Dec.11....
......do.

Dec. 1-31..........
Oct. 1-Nov. 30....
Nov. I-Dez. 31....

Oct. 1-Nov. 30....

Nov. 18-Dec. 29...
Jan. 13-Feb.2.....
Dec. 12-18.........
Nov. 1-30.........
Feb. 6-13 ........
Oct. 1-Dc. 31. ...

Jan.33-Feb. 19....1,
Dee. 5-25..........
Dec. 26-Feb. 5....

Nov. 1-Dec. 4....
Jan. l1-Feb. 5.s

Nov. 30-Dec. 28...
Jan. 8-Feb. 18.....

Nov. 21-Dee. 11...

Jan. 2-Feb. 12.....

Oct. 1-31..........

Dec. 1-31..........

Dec. 27............

Jan. 5.............

Feb. 18-20.........
Jan. 4.............

........ . 2........ ..

2 ..........

11

17

22
1

3

83

3

17

28

17

2

12

10

4

17

1

6

10

I
17

22
I.

3
12

..........

..........

..........

..........

.........

11..........

..........

..........

..........

11

..........

..........

11..........
..........

..........

..........

1

131}
1
1

77
2

..........

16
..........
..........

..........

..........

..........

..........

Including municipalities in the
Feleral district.
Do.

Jan. 1-29, 1921: C3ses, 45. Mild.
Se?t.-Oct., 1920: Casew, 175;
deaths, 37.

Pre-ent.
Do.

Reportel pre ent in interixr of
Chai-Chai district.

Year ended Dec. 31, 1920:
Deaths,9.

Dec. 12-25, 1920: Present.
Present.

At Habana, Cuba, from ports in
northern Spain.

At Habana, Cuba, from Mediter-
ranean ports.

In Cansi Zone.
At San Pedro, Calif., from New

York, via Balboa, Canal Zone.

TYPHUS FEVER.

Algeria:I
Algiers ...... Jan. 1-31........... ..........

(ihent... .. Dec. 12-18......... 2.....5
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER-Continued.

Reports Received from Jan. 1 to Mar. 25, 1921-Continued.
TYPHUS FEVER-Continued.

Place. Date. Cases. Deaths. Remarks.

Brazil:
Ceara.......................

Bulgaeia:
Sofia.......................

Chile:
Concepcion.................

Do.....................
CoW11 bo...................
Vafpamaiso...................

China:
Manchuria (Province)-

Harbin.................
Do..

Manchuria Station.
Do................

Chosen (Korea):
Seoul......................

Do.....................
Czecholovakia.................

Prague.........
Danzig.............

Do..........................
Egypt:

Alexcandria..................
Do.....................

Cairo ......................

Great Britain:
Belfast.....................

Do........
Dublin..

Do.....................
Grcece:

Drama.....................
Patras.................
Saloniki...............
Serrs......................

Hun lary.......................
Budapest...................

Italy:
Naples......................
Trieste.....................

Japan:
Nagasaldi...................

Do....................
Jugoslavia................

Zagreb...............
Do.....................

Malta..........................
MesoPotamia:

Bagdad....................
Mexlco

Guadalajara...............
Do.....................

Mexico City...............

Do.....................
San Luis Potosi............

Do.....................
Netherlands:

Rotterdam.................
roland.........................

Warsaw....................

Portugal:
Oporto.....................

Do.....................

Oct. 17-Dec. 26.... ........

Jan. 2-8...........
Oct. 27-Dec. 27....
Dec. 28-Jan. 24....
Dec. 1-7..........
Oct. 25-Nov. 27. ..

Nov. 22-28.........
Jan. 3-9..... .
Nov. 22-28........
Jan. 10-16.........
Dec. 1-31..........
Jan. 1-31..........
....................

Feb. 1-7...........
Dec. 20..........
Jan. 16-Feb. 5.....

Nov. 19-Dec. 31...
Jan. l-Feb. 4......
Oct. 1-Dec. 28 ....
....................

Dec. 5-25..........
Jan. 929.......
Nov. 28-Dec. 18.I.
Jan. 9-Feb. 19..

Nov. 22-28.......
Nov. 29-Dec. 5....
Oct. 25-Dec. 26....
Nov. 8-14........
..w..................Nov. -Dec. 5 ....

Feb. 23............
Feb. 14...........

Nov. 15-Dec. 26..
Dec. 27-Feb. 13....
July 25-Aug. 28-..
Dec. 12-25.......
Dec. 26-Feb. 5.....
Dec. 1-31..........

Nov. 1-30.........

Dec. 1-31..........
Jan. 1-31.........
Nov. 14-Dec. 25...

Dec. 26- Feb. 5....
Dec. 5-31..........
Jan. 122.........

2

1
1
2
1

1
1

........

1
1
3

13
11
44

........

13
3
49
1

.......1

10

11
27
27
36
1

11
6

67

111

Jan. 23-29 ..... ....
... ..........

Nov. 28-Dec. 4....
Dec. 26-Jan. 1.

1

3

3

..........

25
7
1

13

6
4
32

..........

3
2

9

On Chinese Eastern Railway.

Do.

July 11-Aug. 28,1920: Cases, .138;
dcaths, 18. Reported present
Feb. 19, 1921.

In emigrant from Brest-Litovsk;
with 2 wecks' stay at Warsaw.

Sept. 12-Dee. 25,1920: Cases, 259,
including 11 in a camp. Dec.
26, 120-Jan. 8, 1921: Cases, 7.

.......... ..... Aug. 3-Dec. 5, 1920: Cases, 38.

..........

1
S
5

........1.

..........

2
30 . ...... Among emigrants intendinig to

come to United States.

Feb. 7-13,1920: Cases, 84; deaths,
2; Dec. 12-25, 1920: Cases, 112.

City and county.

Including municipalitics in the
Federal district.
Do,

Present.
Do.

Sept.-Oct., 1920: Cases, 3,S45;
deaths, .371. Dcc. 1-31, 1920D
Cases, 4 644; deaths, O)O. Jan.
1-31, 19I1: Cases, 5,308; deaths,
597.
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Reports Received from Jan. 1 to Mar. 25, 1921-Continued.
TYPHUS FEVER-Continued.

Place. Date. Cases. De3ths. Remarks.

Rulssia:
Province-

Esthonia ............... .................... ........e... .... .. Spt. 1-De^. 21, 1920: Cases, 45S;.
Latvia-

Riga .. Nov. I-Dec. 31 .... 185.
Do .. Jan. 1-7 ......... 21.

Lithuania................................ ........ ...... Feb. 19, 1921: Cases, 175; mor-
tality, 5 to 6 per cent.

Ruteni. .................... ........ .......... Feb. 19, 1921: Occurrence of
about 5 fatal cases daily.

Ukraine .............. .....*......... ... ........... Do.
Turkey:.

Constantinople.......... Nov. 21-Dec. 25 25 1
Do .......... Jan. 2-Feb. 20..... 3..........

Union of Smoth Africa:
Cape Town.......... Dec. 2026......... 16 5

On vessels:
S. S. Presidente Wilson.... Feb. 1-6.15 At New York. From Trieste,

Italy, Jan. 15; Naples, Jan. 18;
and Algiers, Jan. 22, 1921.

5. S. San Giusto............ Feb. 10-Mar. 3.... 22.At New York. From Trieste,
Jan. 26, and Naples, Jan. 2,
1921.

YELLOW FEVEL

Brazil:I
Pernambuco.......... Nov. 14-21 ...... 1I 1

Mexico:
Orizaba .......... Dec. 5-18 .......... 2 1
Papantla ..... ..... . do. 8 2

Do .Jan.9-15 ........... ....... 1
Tampico .Dec. 12-18 ....... I 1
Tu.r m . Dec. 5-18.......... 9 4Do Dec.26-Jan.1 ..... 5 1
Vera Cruz Dec.5-26.......... 8 3

Do .Dec. 26-Feb. 20... 5 1
Zamora .Dec. 12-18.1 1 Also called Guiterrez. State of

Vera Cruz.
Peru:

Department-
Lambayeque................................ ........ .......... Outbreak reported Jan. 22, 1921.

Chiclayo.... Feb. 1-15 ......... 11 3
Eten ............... .....do ............ 7 1
Ferrenafe....... Jan. 1-31 .......... 18 17

Do ....... Feb. 1-15 ......... 38 15
Lambayeque....... Jan. 1-31 .......... 2 1

Do . Feb. 1-15 ......... 2....2
On vessel:

S. S. Savoia ......... Jan. 11-15. ........A 4 ....... At Habana, Cuba, from Vera
Cnmz, Mexico. Vessel arrived
Hab3na Jan. 10, 1920, with
three cases sickness on board.
Two cases cofrmed. Two
cases developed later on board;
confirmed Jan. 15. Swvoia left
Vera Cruz Jan. 6,1921.

x


