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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.?

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

1 From the Department of Chemistry, University of Hawaii: This article originally appearcd in the
Journal of the American Chemical Society, Vol. XLII, No. 12, December, 192), and is repriatod here by

permission.
1 Power and Gornall, J. Am. Chem. Soc., 85, §38, 851 (1901); Power and Barrowclift, ibid., 87, 881 (1903);
Barrowcliff and Power, ibid., 91, §7 (1907).
38310°—21- —1 (641)
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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, C,;H,,.COOH, and hydno-
carpic acid, C;;H,,,COOH. Chaulmooegric acid melts at 68° has an
iodine value of 90.1, and shows a specific rotation of +56°; hydno-
carpie acid melts at 59°, 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,? 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:

H
Tarak- | Hydno- | ZFWO | Hydno | Hydno- Pagium-

togenosa carpus b
kurzii. | wightiana. l:g'_‘;‘;s venenata. | alcalae.
Melting point............... 22 22 24 20 32 | Cloudy at 2°.
Specific gravity....ceeea.... @ 40; )951 @ 9. )958 e f?.. )953 30.(l. )948 0. 9502 0. 9049
o)
Specific rotation............. +52.0° +57.7° +52.5 +52.03° +49.6° +4.28°
Iodine value................ 103.2 101.3 86.4 1 g 113.1
ulmoogric acid . . ........ + + + (90%)+ ?
Hydnocarpic acid........... + + + + (44]
a Power ct al. b Brill

Goulding and Akers * showed that the oil from the seeds of Oncoba
eshinata, an African plant belonging to the same family as Taraktoge-
nos and Hydnocarpus, yielded chaulmoogric 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 belteve 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 iselation of the active agent or
agents and the preparation of liquids more suitable for intramuscular
or intravenous injections.

3H. C. Brill, Philipptne J. Sci., Section A, 11, 75 (1916); 12, 37 (1917); Brill and Williams, Pkilippine
J. Sci., Section A, 12, 207 (1917).
*Goulding and Akers, Proc. Chem. Soc., 29, 197 (1913).
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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 experiment 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 *
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 68°.

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 48-52° was reached, after which repeated crystallization

s Hollmann and Dcan, J. Cutancous Diseases, 37, 337. McDonald and Dcan, Public Health Reports,
Aug. 20, 1920, i
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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 20° and 23°. As evaporation and precipitation
progressed the following fractions were removed:

Time
. " Melting

Fraction. required to| Yield. point,

Gram~. °C.
1.. 57 434
2.. k¢ 4245
3 63 43-47
4.. 139 4345
5 40 25-35
7 s 100 Below 25

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 crystalline 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
hydnoesrpic acids could be obtained on a large scale from chaul-
moogra oil by the barium acetate method which enabled Power and
Barrowdiiff 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.’

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;H,,.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 second 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 61°. 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 62°; after four crystallizations it melted at 58°,
and after two more crystallizations it melted at 60°. As the yield at
this point was only a little over 0.2 gram, it was not practicable to re-
crystallize it again to determine whether the melting point had become

¢J. Chem. So:., 87, 896 (1905). Ibid., 87, 888 (1905).
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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 hydnocarplc acid rather than an
impure chaulmoogric acid.

While 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 esters under high vacuum.—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 15.5° and were
reddish-brown in eolor. - 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
préventing 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 14 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 delivery 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, withcut 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.

Tempera- |\, 4 No.2.

Fraction. turerange.
°C. C.c. C.c.
Below 185 90 90
. 185-190 80 155
cee 190-195 2 40
..| Above195 70 £
............ 330 l 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
6° to 8° 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:

Tempera-
ture range.

Fraction. ' Volume.

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

results:

. Melting
Fraction. point.’




April 1, 1921, 648

These four fractions were redistilled 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, Volume. tgr%“:ﬁg:s‘
C.c. °C.

0| Below 173

340 175-180

50 180-185

70 ] Above 185

530 {eceeecnencee

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 ¢bove fractions were saponi-
fied and the melting points of the free acids taken, which were as
follows:

. Melting
Fraction. ] point.

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

Fraction. Volume. mm&

°C.
Below 175
175-1
180-185
Above 183

The esters comprising these four {ractions 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:
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It was thought from the above resalts that the isolation of pure
chaulmoogric and hydnocarpic acids, simply by distillation of their
mixed ethyl esters, is not practicable, as the improvement in melt-
ing point between the fractions resulting from the second distilla-
tion and those resulting from the fourth distillation was so small,
When, however, these fractions were recrystallized from alcohol, it
was at once apparent that a partial separation had been effected.
The results were as follows:

Firsterystallization| Recrystaltization | Scrond recrystalliza-
{rom alcohel. from salcehel. tiem from alcobol.

Fraction.

| Grams. °C. Grams. °C. Grams. °C.

58 5R.5-5.5

] 2.2
4.2 48-51 615 | 48-51 20 48 -51
.1 67-63 0 €7-68 9.8 67.5-68
1.8 66-67 6 67-67.5 4.4 67.5-68

The 21.2 grams from Fraction D-1, melting at 58.5-59.5°, on being
recrystallized from petroleum ether, benzene, and alcohol, respec-
tively, gave small transparent plates melting at 59-60°, and this
melting point did not change upon subsequent recrystallization. 1t
is evident that this material was almeost pure hydnocarpic acid.

Fractions D-3 and D—4, which furnished 14.2 grams of acids melt-
ing at 67.5 to 68°, proved to be almost pure chaulmoogric acid, as
on recrystallizing once more this material came down in the form of
glistening plates melting at 68°, and this melting point did not change
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 will be investigated further.

Fractioral distillation of fatty acids.—For the distillation in vacuo
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 tul:e 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 cm. below the valve, and
inserted into one of the 2 openings of a No. 11 2-hole 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 tho
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 funnel
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 lesk. The results are given in tabulated from
herewith.

Mclting

T ponrat | Dot

. 'empera- | point o e
Fraction. Volume. |4, e range. crude dis- | crystallized

tillate. rom

C.c ®C. *C ° C.
40 174-199 9 54-55
100 199-20% 49-52 54-56

100 1-211 47-49

50 211-212 42 67-68
p. "1 N R D P

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 59-60°, and the last fraction, amounting to 50 c. c., on being
recrystalhzed twice, gave approximately 25 grams of pure chaul-
moogric acid melting at 68°.

The third fraction, which melted at 47-49°, did Hot 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. ¢.), 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. o o P
Volume. r::ég_' Av. pres. r:?gg Av. pros. t;;’;g: Av. pres.

C.c °C. Mm. °C Mm. °C. Mm.
. s 178-190 2.5 [186-193 2.5 | 185-190 1.5
100 | 190-197 2.5 |193-196 2.5 | 190-192 1.5
100 | 197-199 2.5 196-203 2.5 ] 192-201 L5
70 | 199-209 2.5 (203-208. 5 4 2,5 | 201-210 L5

To try the effect of redistillation, the corresponding fractions from
these distillations were combined and redistilled, adding cach 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 thercof crystallized from alcohol,

were as follows:

Melting points of
distillates.
. y 1y Temp. | Average
Fraction. Volume. | e’ | pressure. Re
S-
Crude. | ializag.
C.c. °C. Mm. °C. ®C.
100 { 160-192 3 45 -47 48-51
300 |1!18¢-193 1.25 | 40.5-42.5 48-51
160 | 193-187 1.5 40 -11 55-57
240 | 197-202.5 1.5 50 -52 64-66

1Shut down overnight belween fractions Nos. B-1and B-2

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

Melting points of dis-
tillate.

Volume. Temp. Average

Fraction. range. | pressurc.

Rec
Crage. | By

C.c. °cC. Mm. ° C. °C
195 -199.5 2 42-46 46 -30
40 | 199.2-204 2.5 42-46 5t =55
190 | 20t -208.5 2.5 | 4547 55 -56
150 119) -206 2.5 48 -5)
250 | 203.5-216 2.5 | 47-49 65 -65
ween 25 | 216 -218 4 55-56.5| 63.5-66.5

18hut down overnight betwecen fractions Nos. C-2and C-4.
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Fractions C-2 and C-3, and C-5 and C-6 were bombined, necessi-
tating a new designation of the series, as follows:

Fraction C-1 becomes......... ceeeecccecscacanecasasaa...Fraction C-a
Fractions C-2 and C-3 become. .....cceceeeeecccacanas... Fraction C-b
Fraction C—4 becomes. .......... ceeececececeacecasasess.-Fraction C—c

Fractions C-5 and C-6 become. -...ccceeeeeeeaecaee. ... . 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
distillates.
: Temper-

Fraction distilled. Volume. me‘g‘ Volume. ;tn“gr:. f'u.?? Recrys-

- Crude. | tallized

alcohol.

C.c C.c. °C. Mm. °C. °C.

D-1 60 | 164-178 1.25 43-45 4547
230 D-2 150 | 165-177 1 47-49 §3-55
D3 60 | 177-180 1 4749 52-54
150 D4 100 | 174-178 1 45-48 51-53
D-5 40 | 178-188 1 41-43 57-59
75 D-6 100 | 174-192 1 39-42 55-59
D-7 160 | 192-199 1.25 51-53 63-65

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-¢; Fraction D-7 was kept separate and designated as D-d.

N . ‘Weight Meltin;

Fraction. Weight. obtﬁel%l:ad. Substance. pointsl.;

Grams. | Grams. °C.
D-2oceceennniiacccccanacas ceenaen 59 0.6 | Hydnocarpic acid........ cescecccacans 50-60
: 1.4 | Material........... ceen 62-63
....... 45-53
Ddeeenanen.. eeeeeeeeneeanens 287| & | Hydnoearpicacid....ooo02002020T00T 560
45-53
DCecunnen 130 6768
» M 45-53
45 | Oily material cosecssscsscacecc]ececncans .
D-d......... eeecescsecececccacnnn 168 59,6 | Chaulmoogric acid. ....ccceeececcccane. 67-63
Material 45-53

Total for the entire 4 fractions of............

Each of these resulting four fractions was subjected to an extended
fractional crystallization from alcohol, involving from 25 to 33
recrystallzzations 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 ¢n vacuo. During the distillation the temperature fluctu-
ated between 188° and 195°, and the pressure between 1.5 and 3 mm.
The distillate was cut into four 30-c. c. fractions, on which the fol-
lowing data were gathered:

1 2 3 4
o
Grams.| °C. |Grams.| °C. [Grams| °C. Grams.| °C.
Melting points of crude dis-

GHUBLCS. ceeeaaccaacaaann 27 49-51 7 50.5-52 | 27 50. 5-52 27 | 50-51.5
Crystallized from alcohol..... 25 46491 16 49.5-52 | 20 49.5-52 19.5
Reerystallized from aleohol...| 21 49, 5-52 4.3 57-38 18.5 51-53 11.2 | 53-55
Recrystalhzcd again from al-

R talhzed ....... PrIzen o 14.5] 49.5-52 2.4 59-60 | 17 56-57 53-55
ecrys again from al-
........................................................... 6.5] 585-59.5 |euueei]eanuaane
Recrystallized from P. ether.. 4 56-57 |eeeeeeclinenninciiinanns e 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°, 53-55°, 52-54°,
51-53°, 57-59°, 55-59°, and 63-65°, 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
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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 in
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 hydnocarpic 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 48-52°
range, after which, repcated 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 now necessary
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 prekus 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 o
heavy Pyrex glass, have
shown no tendency to N
collapse under high i
vacuum, the only weak :
points being the junc- .
tures of the side and o ﬁ‘:{,‘,"fi
mainneck, and of theside (', -\ ’ :
neck and delivery tube. \ capacry

In order to throw more
light on the character of

the mixed acids from " ConmecTInNG 7o
chaulmoogra oil, 1,000 Graowares R;f::;m

grams of the mixed acids

(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 Resulis.

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 palmitic acids, both of which were
identified in chaulmoogra oil, by Power, would have the effects in-
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dicated: - With the chdulmoogric acid fractions there appears to be
relatively litthe optically inactive material, but some materials which
raise ‘both 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 chaulmoogric acid, of which they gave 110 grams. Frac-
tions 7-13, 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. - Melti
Fraction. Volume. | rangeofr |Average | ooine 'S
vapor. |Pressure. lgicinates,
C.c. °C. Mm. °C.
50 [ 185-196 3.25 4349
50 | 196-198.5 3.5 4349
50 | 198-201.5 4 42-46
50 | 201-209 4.5 3249
30 | 20%-210 4.5 50-57

A comparison of the melting points of these fractions with Qhose
of the 7 fractions from ‘which the distillation was made, 41-44°, 40-
43°, 41-43.5°, 40-43°, 40-43°, 41-44°, and 45-48°, respectlvely,
shows very plamly that a partlal 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 48-52° 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-
1gnatod 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 consisted of the next 350 c. c. to distil over, while the
chaulmoognc acid fractxon included all the remainder of the distillate
(approximately 250 c. c.).

- 383100—21—2
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It has been found lately that in the case of low-grade ¢haulmoogra
oil, better resulte are obtained by cutting the distillate from one kg.
of material (300 ¢. c. of mixture fraction from previous distillation
plus sufficient crude mixed fatty aczds to m:ke 1,000 grcms) s
follows: .

Hydnocarpic acid fraction......c.coceeeeeiioenannnnen. First 350 c. c.
Mixture fraction.......ciccieieeciioatediaiinteedecnadons Next 308 c.c
_Chaulmoogric acid inchon ............................... 250 ¢. c

Having established a satisfactory procedure for earrying out the
fractional distillation of the mixed fatty acids, attention was turned
to the second phase of the separation, namely, fractional crystalliza-
tion. An extended investigation of 'the relative efficiency of a
variety of solvents in various proportions: to the weights of the
material being crystallized brought out the following facts.

For the chaulmoognc acid fraction the most effective solvent is 80
per cent alcohol in the proportion of 20 c. c. of solvent to 5 grams of
solute.

For the mixture fractlon no solvent has been found which will
effectively separate the 2 acids. - '

For the hydnocarpic acid fractlon, 80 per cent a.loohol 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 point 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 80 per cent alcohol is used the best results are obtained
by allowing the solution to stand overmght in an ordinary’ refngera.tor
(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 tlme reqmred
being 1 to 3 hours.

A scheme for the systematic fractional. crystalhzatlon of chaul-
moognc and hydnocarpic acid fractions has been worked out which
has given excellent results. For the chanlmoognc acid fraction, 10
receptacles of appropriate size were placed in a rack and the recep-
tacles marked consecutively for material melting: (1) Below 25°;
(2) 25-35° (3) 35-45° (4) 45-50°; (5) 50-55° (6) 55-60°; @
60-63°; (8) 63—65° (9) 65-67°; (10) pure chaulmoogric acid 68° ‘

A correspondmg set of receptaclos was devoted to the hydnocarplc
fraction, marked for the following melting pomt tempcrature ranges:
(1) Below 25°; (2) 25-30°; (3) 30-35°; (4) 35-40°; (5) 40-45°; (6)
45-50°; (7) 50—53°, €)) 53—56°, () 56—59"; (10) pure hydnocarpw
acid 60°.

In carrying out a fractional crysta,lhzatlon, the crude dlstﬂlate is
first allowed to crystallize from the proper solvent in such's way that
a first and second crop, amounting in each case to approxxmately
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3. of the -ariginsl weight of the material, are obtained.. The final
mother liquor is washed with hot water to remove alcohol, and the
resulting oil is dried. This gives a first crop, second crop, and residue,
which, after taking. their melting points, are placed in the receptacles,
whose indicated melting 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 erops, 3 second crops, and 3 residues.
which are classified according to their melting points. Thus it fre-
quently results, that a first crop from low-melting material and a
second .crop .from 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
sutomatically be combined and recrystallized together in the next
operation, ., .

‘Thus, wtth & minimum amount of time and eﬂort the pure acids
move to one end of the series of receptacles, the llqmd 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 aclds have been definitely
1solated 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.

. As the greater part of this paper has been devoted to tracing the
development .of this work, with frequent references to the present
practice, it.ig thought worth while at this point to give in some detail
the complete method in. 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. glass 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. sre poured into about 3 or 4 liters of hot
water in a large precipitating jar, and stirred until dissolved.
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The soap solution is now acidified with commercial hydrochloric
acid, and the liberated fatty acids rise to the top of the water in the
form of a thick oily layer. By means of a siphon, the aqueous layer,
which contains sodium 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
subjected to vacuum distillation in the apparatus shown in Fig. 2.3

The vacuum is applied before the temperature of the liquid in the
flask rises above 100°, 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 stopecock 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 stopcocks, 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
aleohol, 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 35° 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 acid.

81t has been found that a very effective column for the neck of the flask is obtained by locating 4 dia-
phragms of 83 mm. mesh wire gauze at intervals of about 37 mm., the lowest Leing at the bottom of the
neck and the highest teing sbout 5 cm. below the outlet into the delivery tube. Resting on the lowest
of these diaphragms are as many 25-mm. lengths of glass tubing, 5.5 mm. inside dismeter, placed vertically,
as the neck of the flask will accommodate. On the next diaphragni a-similar set of 4 mm.:tubes; on the
next a set of 2.5 mm. tubes, while on the highest diaphragm are placed 8 mm. glass beads fo a thickness of
about 25 mm. The large tubes at the bottom take care of the heavy back-flow of liquid at that point,
The fncreasing density of the column near the top gives an inereasixigfy thorough washing td the up-coming
gases. The breaks between scctors in the eoluman prevent the gas presvure from below forcing condensed
liquid up through the column. ’ ’
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INTRAVENOUS ADMINISTRATION TO MICE RATS, AND
GUINEA PIGS.

By GxozGE B. Rora, Pharmazolozist, Hygue:nc Laboratory, United States 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 Laboratory,
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 mouse weighing between 15 and 20 grams practically always
possesses a soft, pliable tail which can be used without any prepara-
tion. When 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 50° 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 1}y 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 synnge With the syringe held nearly parallel to
the tail, the needle is pushed through the kkin over one of the lateral
veins (usually the left) and then a.ntenorly and downward into the
vein. If an entrance into the vessel is not eﬁected either raising or
lowering the pomt of the needle whlle advancmg it further will
usually succeed in locating the lumen of the vessel.

White rat.—The official method for stsndardlzmg arsphenamine
and allied compounds requires that either the right or left saphenous
vein of the white rat shall be employed for the intravenous adminis-
tration of these compounds. At the Hygienic Laboratory, 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 e&sxly

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 1}y 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 flap and the muscles act as effective me-
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Fig. 1.—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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F1G. 4.—Method for intravenous administration to the white rat.
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chanical checks to hemorrhage, whieh 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 tabe carries a glass tube which is
drawn out and ground to fit a No. 23 B. & S. gauge needle 1 inch

“long. The glass tube is handled in the same way as the syringe, and

Fi1G. 6.—Method for intravenous administration to’the 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 guinea pig is well adapted for
intravenous administration. 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-
socket 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 vein
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 entered directly (Fig. 3) or in the same manner
as has been described for the rat—that is, by passing the needle of the
tuberculin 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:

« 7
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PRELIMINARY NOTE ON A STABLE SILVER VITAMINE COM.
POUND OBTAINED FROM BREWER’S YEAST.

By ATHERTON SEIDELL, Technical Assistant, United States Public Health 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

1 Seidell, Atherton, “A Stable Form of Vitamine, etc.”; Public Health Reports, 31, 364-370, Feb, 18,
1916.
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from “activated’’ fullers’ earth have yielded products which, although
highly antineuritic, were not suﬁiclently stable or well characterized
to warrant further study as to their composmon The work up 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 £0 grams of
fullers’ earth per liter. The partlcular varlety 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
carth has been found to be most conveniently accomphshed 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 hquld is 1mmed1ately 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
preclpltate 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 féet 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.

Using 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 convemently 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 éxperiment 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 transformed 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
centimeters. Several. crops ‘of these crystals were easily obtained,
but, when tested on pigeons, were found to possess no antineuritic
properties, (See Chart 2.) When the mother liquor had been
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reduced to a volume of about 3 cubic centimeters, it began to 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
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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 above-mentioned crystals, as
well as of the ammoniacal silver nitrate -precipitate as originally
obtained, “Crude Ag. Vit. Precip.,” and after removal of ths inactive
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izable 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

Davrs

of the vitamine. The ammoniacal silver nitrate precipitate, on the
other hand, carries with it both a non- (or difficultly) crystallizable
antineuritic substanee 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
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readily yields up its antineuritic constituent when suspended in
dilute hydrochloric acid. It appears to suffer no. change on drymg,
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 glven 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 equlvalent to slightly less than 0.001
gram of the antineuritic portion of the material.

Whether the silver vitamine precxpltate obtained as descnbed -above
is & 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 sanmles which are prepared will vary some-
what in composition. It is believed, however, to be an exceptionally
favorable product on which to concentrate efforts toward, the
identification of the antineuritic vitanine. Attention is, therefore,
now being directed toward this part of the problem. s

INDEX TO PUBLIC HEALTH REPORTS, VOL. 35, PART 32, 1920,
The index, with title page, to Vol. 35, Part 2 of Pablic Health Reports for 1920 is now available
and may be had en application to the Surgson anml. Untted States Public !utth Service,
Washington, D. C.

DEATHS DURING WEEK ENDED MAR. 19, 1921.

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

‘Week ended Comsponding

Mar. 19, 1921. week, 1920,
Policiesinforce......ccoeenmniameoriiiiiieaccaaaannnns 46,298,930 41, 997, 632
Numberof death elaims. ............o.oiioiiiiiionans 9,434 13,276
Death claims per 1,000 policies in force..............a.. 10.6 16.5

1 Nore.—8Since 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
purified antincuritic product.
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Deaths from all causes in certain large cities of the Uniled States during the week ended
Mar. 19, 1921, infant mortality, annual death rate, and comparison with corresponding
week of preceding years. (From the “ Weekly Health Inder,” Mer. 22, 1921, issued by
the Bureau of the Census, Department of Commeree.)

‘Week ended Deaths under 1
Mar. 19, 1921, Avi year. Imt
Estimated 1) tality
City. Istion, death | v o | et
UYL 1921 | Total | Death | T2ePer | ended | Trevious | andeq
[|deaths.| rate.t | L0 iMar19,| YOOI 0T Mar. 19,
1921, | Years.d |"g0)
Akron, Ohio...... ceereenes eeveeennn 1208, 435 45 11.3| 124 8 58
Albany, N. Y. 200200000 ] 1nsem #| 15.4|C 3.8 71¢c 7
Atlanta, Ga. .......... 207,473 74| 18.6|C 16.1 “|C 9
Baltimore, Md... ... 54,5371 49| 1723} A 213 2(A 3
Birmingham, Ala.... 196,133 61 1711 A 19.8 8| A 8
Boston, Mass........ 757,634 | 233| 16.0( A 19.6 6|A 39
Bridgeport, Conn.... 149,962 25 8714 189 5/A 11
o, N.Y 519,608 19| 11.9[C 14.2 7{Cc 19
Cambridge, M 110, 444 29| 137|A 16.5 5|A 4
: X 19,672 ©oF 1741 ... Theeeecaafomnnnn
Chicago, 11...............l2020000000 2,790,635 | 668 12,5 A 17.3 moy AT
.......... 403,418 17| 151|C 21.3 B8/C 15 106
201 126/C 13.6 alc 3 110
5 68| 14.7/C 151 8|C 11
B[ 104/ A 170 4|A  Be.....
0| 13:2{C 13.4 5|C 4 82
8| 16.8| A 146 [ I I
208! 10.1.......... 54 .. o000 102
42| 18.1|°Cigli in 210
40| 148,C 121
3B 126:......... 5
67 10.7!°C 13’6 10
69| 19/ C 2.3 11
] 2006|.......... 5
78| 1534153 15
...... 286, 65 143|C 248 2
Lowolt, Mass_ .10 100TTTIT T 13,757 34| 156|A 205 7
Milwaukee, WiS..........oooeael. .. 468, 396 87 9.7 A 151 17
Minneapols, Minm. . 4 eepms| 15| 153(C 1.5 12
Nashville, Tenn..... 1 nes% 37| 161|C 214 5
New , Mass, 1 1m0 30| 125[/A 17.6 10
New Hiaven, Conn 167, %} 1.2/C 20.8 2
New Orleans, La.. 04,657 120 159|A 2.2 17
' 5,751,%7 | 1,450 13.1|C 1%.4]| o4
1883 | 10| 12.0{C 167 17
131, 260 25| 1008 |.......... 0
. 172 0] o2 2.6 G
197, 066 47 124 6
137, 463 53 .1 6.
1,268,212 55| 15.4 68
59,43 28| 18.2|C %|C
859 77| 15.2]C 1|C
, 645 8| 17.0}C 9/¢C
175,686 9] 145|C 7|C
229 62 10.6|C 142 15|C
79,164 | 6| 127|C 182 6|C
27,781 6| 13.2|C 119 72/¢ 5 ]
505 30| 129|A 133 6lenen.... @
52,50 | 13| 13.4[C 166 171C 7713 w9
327,21 s 129|A 0.3 A 7 58
104, 422 2] 1o|C 155 c M
135, 877 13| 185 ........ %0
177, 265 2| 124|¢7166 %
) 696 60| .2|A 183 91
322,760 31| 122|A 2.4 .
154028 | 18| 14.7| A 188 0
113, 408 26( 120{C 103 .
184,972 68| 19.2(C 16.4 10{C 10 167
............. 103,324 24| 121(A 126 2/A 5 43
own, Ohjo. .. 0. 0 ollll 139, 432 4| 153 |.......... ) 114

1 Annual rate per 1, ulation. i Lo
34 A” indicates data for the corrwpolnﬁng week of the years 1913 to 1017, inclusive. “C’’ indicates data

the corresponding week of the year 19
3 Deaths under 1 v 1,000 birtks—an annual rate based on deatbs under 1 ycar for the week and

jear
estimated births for’l(m.pe:)ities left blank are not in the registration area for births,

4 Enumerated population Jan. 1, 1920
§ Data based on statistics of 1915, 1916, and 1917,



PREVALENCE OF DISEASE.

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

- UNITED STATES.

CURRENT 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 officers. .

) ALABAMA, CONNECTICUT.
Chicken pox Chicken PoOX.....cceeeeieanananaannn
Diphtheria. ... Conjunctivitis (infectious)...........
Hookworm. Diphtheria:
Measles. ... Bridgeport.............. ceeeecanenns veeee 10
Mumps..... 9
Pneumonia 3
Smallpox: 2
Jefferson County......cccoceeeneceennnnnnn . 8 6
Tuscaloosa County 11 6
Scattering ; 63
Tuberculosis........ 16 15
Typhoid fever 17 19
‘Whooping cough....ccceeeeennnneennnnnan eee 11

ARKANSAS,

~BBRobi B

SR mBulBo

CALIFORNIA.

Cerebrospinalmeningitis........cccceeeeee..o.
Influenza

MO MmO

Scarlet fever:

Scattering....
Tuberculosis. ...

EeSal




ILLINOIS.
Cerebrospinal meningitic:

£carlet fever:

Typhoid fever....
INDIANA.
Cerebrospinal meningitis:

Typhoid fever....... c.coveeeevenaieiaeaaee .o

3 Week ended Friday.
38310°—21—3
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IOWA,
Cases.
Cerebrospinal meningitis—Burlington. . .......
Diphtheria. ...
Scarlet fever.......coiiieeeieeiececnreencann
Smallpox:

Typhoid fever
‘Whooping cough

LOUISIANA.

Cerebrospinal meningitis
Diphtheria
Scarlet fever....

MAINE.

Cerebrospinal meningitis
Chicken poX.....cceeeuennnnn

Chicken pox.
Diphtheria
Germen measles. ..

Typhoid fever
Whooping cough........ teeececccescssancons .ee 135
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MASSACHUSETTS.

5

Chlcken 111>, S
Conjunctivitis (suppurative)..
Diphtheria

Lethargic encephalitis..

Ophthalmia neonatorum..
Pneumonia (lobar)......

Poliomyelitis.........
Scarlet fever..........
Septic sore throat...

Tubercuiesis (all forms)......
Typhoid fever...............
Whooping cough......ccocooiiiiiiiiiniaae... 28

MINNESOTA.

Cerebrospinal meningitis............. veecesceas 1

Pneumonia.......
Scarlet fever
Smallpox:
MinneapoliS..ceeeceecececacacaacnas ceeene.. 63
Scattering..
TuberculosiS.....cccuverenienaiereencanaieion.
Typhoid fever: "
Minneapolis......... eetececceccccccecaaanas 66
Scattering.....
Whooping cough..

MISSISSIPPL.

Cerebrospinal meningitis
Diphtheria..........cceeeeee..
Scarlet fever..
Smallpox.....
Typhoid fever.

MISSOURIL.

Cerebrospinal meningitis. ...... ceceee cocesennn 1
Chicken POX.......couueeiuiiiniinnicncnnnanens

Diphtheria............ ..
Epidemic sore throat....

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

MONTANA.

Cerebrospinal meningitis—Lewistcwn. . ....."
Diphtheria............ g

Boeoeo e

674

NEBRASKA.

Cases.
Chicken POX...ceeeeeeeecnccccccsocannconannens 35
Diphtheria:

8
5
12
5
7
1
1
14
45

Smallpox:
Omaha................ cececcccennacin coees 15
Stanton County. .13
SUPETIOr. . c. e iiiiiiiaeaeaceaianenannnns R
Walthill... . .16
Scattering. . 8
Typhoid fever .1
Whooping cough.ee..eeieneeeennieeennns . 4

NEW JERSEY.

Cerebrospinal meningitis. ......... cecaee 1
i .Car
. 133
..... 41
...... 182

Paratyphoid fever.
Pneumonia........

Typhoid fever...
‘Whooping cough
Chicken POX......ueueueeeeenaananernenennnas 18
Conjunetivitis. .. 1
Diphtheria...... 42
Favus........... 1
German measles. 1
Influenza.... 2
1
120
7
12
7
2
3
91
1 ;3
Whooping cough. . .eccnenernnnnnnnnnnn. ceceee 41
NEW YORK.
(Exclusive of New York City.)
Cercbrospinal meningitis:
Buffalo.....ccceeeiennnan cesoccecocecocsese 2
Champlain.....ccceeececeeeecncecnnen.. e 1
1
1
3
1
Diphtheria........... 205
Influenza... ceeeee 3%




NEW YORK—continued.

MeasleS...ccuuieiiianiocconnns cececascacecocnes 934
Pneumonis........cc.cceeeeee... cececcecasecees 273
Poliomyelitis—Ticonderoga..

Scarlet fever..... ececessccscccccacnns

NORTH CAROLINA.

Cerebrospinalmeningitis.......cc...coceeeee.. 1

Chicken pox...

Typhoid fever.....
‘Whooping cough

Pneumonia.

Typhoid fever

Typhus fever:

* Galveston 2
San Marcos 1

April 1, 1921,

VERMONT.

VIRGINIA,
Smallpox—Floyd County........cccccceenn.... 1
WEST VIRGINIA.
Diphtheria.......ccoooeiiiiniiiiiiiinnianna. 12
Measles:
Charleston 13
Wheeling......oeeeiiieieionenicannnnnnnn. 13
Scattering. . . 28
Scarlet fever.......cuuiiiiiniiiiiiiiaaaaaa.. 18
Smallpox: R
Bluefield........cooiiiiieiiiiiiiiiannann.. 8
ceen . 14
2
'WISCONSIN.
Milwaukee:
Cerebrospinal meninzitis. ................. 1
Chicken pox.... 26
Diphtheria......... 27
Lethargic encephalitis 2
Measles. ... 7
Scarletfever.......cccceeeeieiniiaiannnnn.. 29
Smallpox..... 24
Tuberculosis.... .. M
Typhoid fever............... 2
‘Whooping cough 12
Scatterin3:
Chicken PoX.......coeeemueieeccnuanannnn..
Diphtheria. ..
German measles
Influenza........
Measles. ..
Scarlet fever..
Smallpox......
Tuberculosis. . .
Typhoid fever.........
‘Whooping cough

Kentucky Report for Week Ended Mar. 19, 1921.

Cases.
Cerchrospinal meningitis—Graves County..... 1
Chicken POX.....ceeuuuieeceenuneecneeeccccannn 59
Diphtheria:
Jefferson County..oeeeeeeeeneienaannnnn.. 12

Pneumonia.

Scabies....

vessse

Scarlet fever:

Hopkins County.......ccoocirennniannnnn..

Jefforson County . .

Kenton County..

Scattering....... .
Septic sore throat........ceueevceiiienennnnnnn
Smiallpox:

Hopkins County............ ceeecietonnanes 2

Muhlenberg County......ceeencueeeen.... 9

Nicholas County.......ccceeeeenennnnnnn... 8

Scattering... feerereceeteieinees 50
Trachoma..... feeeeecceinceaaans 1
Tonsillitis. ......cccveeeenn..e ceeeereeeetcnens 3
Tuberculosis:

Jefforson County 13

Scattering...... 14
Tyvohoid fever. .. 8

2

Whooping cough......cceecececececccscccccces
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SUMMARY OF CASES REFORTED MONTHLY BY STATES.

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

P gl ]
28| 4 £ |8 s
State. gg 2 g dils é E- s g g
AR é FRERE 7|8
3°lAala =& & cg 4| &
1921,
Arizona (January)......ce.... .

Arizona (February)
Idaho (February).
linois (February).
Iowa (February)..

lg Fehruary)
llaine( ‘ebruary)....
Minnesota

Oregon (F ‘e
Pennsylvania (¥ebruary).
South Caro'ina (February)
asrilxll“a (February)..
ngton (February)

o ERBBEE

-
=3
-

&88

Cases of communicable

departmmts by Department of He%h

RECIPROCAL NOTIFICATION.
Minnesota—February, 1921.

February, 192

diseases referred duri
of the State of

1, to other State health
ane:ota.

Discase and locality of n L
notification. y Referred to health authority of— Why referred.
Diphtheria: o
mbbmg, St. Louis | Negaunee, Marquettc County, Mich........... Dxphtheria case left Hibbing
County:. for Negaunee, Mich.
Typhoid fever:
Ma&le Ridge Town- | Surgeon General............ccccccceeeee......] Patient was fireman on boat
Isanti County. ranning between
and Buffalo, N. Y., touch-
ing at Huron, O Chi-
cago, and Minnea .
Taberculosis:
Ma; oChmc,Rochester, Fulton, Whiteside County ) 1) D 11 active cases, 1 moderately
lmsted County. Charleston, Coles County, |1 TR ...} advanced case, 1 incipient

Buena Vista Sanato-
ﬁum,Wabaiha,Wa-
y.

Marshalitown, Marshall County, Iowa.
Garden Grove, Decatur County, Iowa.
Booueville cop&:’ o...
Howell, Colfax nty, Nebr......
on, Roberts County,

burn, i , Canada
Newark, Licking County, Ohio.....euueannn...

case, and 1 quiescent case
Leﬂ: Mayo Clinic for their

Patient left sangtorium for
home. B
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PLAGUE.!
HUMAN CASES OF PLAGUE REPORTED.
Place. Pcriod covered. | Cases. | Deaths. Remarks.
California: 1921,
* San Benito County........ Feb.7eeeniunnacedanaannns 1

1A su of the reports received of the occurrence of plague and the finding of plague-infected rodents
nlﬁ States during 1920 was published in Public Health Reports, Jan. 7, m‘.’lg,up. 15.

inthe U
PLAGUE-INFECTED RODENTS.
R‘odel:its
. . oun
Place. Period covered. _plague
infected.
Florida: 1921.
Pensacola......... eoceccosanccensccasenans Jan.1toMar.9....ciiiiinniiicnnnniincennn 4
Mar.10-26. ...cuueiemmniiecnnnncecancencenns 0
Louisiana:
New Orleans. ......ccceemeccnnccnnnnes weeof Jan.1toFeb.19. .coioiiiiiiiiiiiiinnann.. 33
Feb.20toMar.26.......ccceuevnmnennnnnnn.. 0
CITY REPORTS FOR WEEK ENDED MAR. 12, 1921.
ANTHRAX.
Place. . Cases. | Deaths,
Pennsylvania:
Philadelphia......... cetestcccccsoascottsennennnn ceeemanccsenecsitacciatniians b I P N

CEREBROSPINAL MENINGITIS.

The column headed “Median for previous years”’ gives the median number of cases reported during the
corresponding weeks of the years 1915 to 192), inclusive. 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 ended
‘;f,,"d;.? Mar. 12, 1921. ﬁtg? Mar. 12, 1921.
Place. vious Place. vious |————
years. | Cases. | Deaths. Years. | Cases. | Deaths,
New Jersey:
(l) 1 1 Elizabeth............ 0f....... 1
0

O = oM ©

o
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CITY REPORTS FOR WEEK ENDED MAR. 12, 1921—Continued.
DIPHTHERIA.

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

INFLUENZA.
Place. Cases. | Deaths. Place. Cases. | Deaths.
Alabama: :
Anniston......... vecoenns ) B O Detroit..... ccecscecscnans 2 1
Birmingham. :
Mobile....... 1
Montgomery.
Sas: 2
Little Rock...cccueeen.... 2
California: New J ersey:
Alameda 1 1 Bayonne................. 2 ...
Berkeley. . Tloeeeennnns - g
Los An, 8 1
Oaklan: 10 1
Sacrameato L PR
Diego. .. ;3 PN
San Francisco. . 22 1
Stockton [ 2 P
Connecticut:
New Britain.. 2 P
District of Colum )
a 8 2
Georgia:
Atlanta 15 |...... PO
Illinois:
Chicago 13 5
Indiana:
Indianapolis......c.eceuuifeennennnn. 1
ansas:
Wichits......... cereeenan ) O P
Louisiana:
Baton Rouge............. b PO,
New Orleans............. 2|eeennn.. X
Maryland: P elphia...... cenenean 14 10
altimore. ...ccceeae..... 169 Texas:
Massachusetts:

LEPROSY.
California: ‘Massachusetts:
* San Diego......ccc..n.... ) S Southbridge.............. ) B P, .
San Franciseo............ ) 3 PO
Illingis:
Rock Island....ccaaue.... ) 3 P
LETHARGIC ENCEPHALITIS.
husette: Virginia:
Massachnset 4 3 rg'{lorfclk ................... 2 e
11 isconsin:
1 Milwaukee....ceeean..... ) I R .
1 -

Atlanta....... ..
Brunswick. ........
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CITY REPORTS FOR WEEK ENDED MAR. 12, 1921—Continued.
MEASLES.

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

PELLAGRA.
Place. Cases. | Deaths. Place. Cases. | Deaths.
Alabama: Louisiana:
Anniston.....cceeceenen.. ) 3 PO Baton Rouge............. ) ) FN
: Monroe......ccoceeeenece]eninanaans 1
runSwick. .ccececcncnees 1liceeeeees. || Texas:
1 L1 £ 1 T FR 1

00 b 1O bt 1 Q0 b DD
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CITY REPORTS FOR WEEK ENDED MAR. 12, 1921—Continued,
PNEUMONIA (ALL FORMS) —Continued.

Place. Cases. | Deaths. Place. Cases. | Deaths,
Massachusetts—Continued. New York—Continued.

Quing; 2 Ni D)

g 219

5 cecsscae 2

:1,’ .

B 1

New Hampshire:
Berlin.......ccoiennennnn.
New Jersey:
Atlantic City.............
Belleville...... .

Wilmi M. .eeeeeecaacns
Winston-Salem...........
Ohio:

Oklahoma: X

Oklahoma City...........

Oregon:
Portland

Pennsylvania:

Philadelphia......ccocce...
Rhede Islans:h

Providence.
South Carolina:
- Charl

Salt Lake City...cceeee--
Vermont:

ceccccnnoa

O T 1

Y

g e e

©
-

[N

PN WM N e =EDANW o
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CITY REPORTS FOR WEEK ENDED MAR. 12, 1921—Continued.
PNEUMONIA (ALL FORMS)—Continued.

Place. Cases, | Deaths. Place. . Cases. | Deaths.
‘Wisconsin: Wisconsin—Continued.
f 2 T N 1 Superior......cccceieenee]irenennaen 1
Green Bay.......... 1 WausaUl....cceeeeenecnnes ) O PO
Madison. ..o eeaeeneencleaiinil, 2 || Wyoming:
Racine...ccceenceccccncccclecnnnnnne. [} Cheyenne......... ceaceans PR 1

POLIOMYELITIS (INFANTILE PARALYSIS).

The column headed “Median for previous years’” gives the median number of cases reported during
the corresponding weeks of the years 1915 to 1920, inclusive. 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 ended
%{edlan Mar. 12, 1921. }Eledlan Mar. 12, 1921.
or pre- or pre-
Place, vious Place. vious
Years. | Cases. | Deaths. ¥ears. | Cases. | Deaths.
Illinois: New York:
Springfield........... 0 ) 3 SO, New York........... 0 1 1
New Jersey:
Jersey City........... ) B PO
RABIES IN ANIMALS.
Place. Cases. | Deaths. Place. Cases. | Deaths.
higan: New Jersey:
uchgxa\tiac ) U P Montclair......c..oo...... ) 3 PO, -
Kansas City.o..eeeenennes 2 i

. SCARLET FEVER.
See p. 684; also Telegraphic weekly reports from States, p. 672, and Monthly
i . 676, :
summaries by States, p SMALLPOX.

The column headed ““Median for previous years” gives the median numker of cases reported during the
corresponding weeks of the years 1915 to 1920, inehusive. In instances in which data for the full six years
are incomplete, the mcdian is that for the numker of years for which information is available.

. Week ended . Week ended
Median| yar. 12, 1921 Hedlan! Mar. 12, 1921.
Place. vious Place. vious
Years. | Cases. | Deaths. Years. | cages, | Deaths.
Colarado:
3 Ml....... Colorado Springs..... 1
1 4f........ De 10
0 120........ 1}
0} 2].......
0
5 ) 3 PR,
1 k3 PO, 5
1
[} 1 eeeeeee.f] LaGrange...........leee.....
(1] 3 2
o} 1 0
2 6 0
1 Bl.ceeeo.. |} . Valdosta.............]o.ooo o
N PO [
[ 3 o]
8 58 z
[ 1 2
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CITY REPORTS FOR WEEK ENDED MAR. 12, 1921—Continued.

SMALLPOX—Continued.
. Week ended
Median| Mar. 12, 1921. Median Mk goed
ot .
Place. vious Place. o) g
Je4rs. | Cases. | Deaths. Years. | (ases. | Deaths.
1llinois—Continued.
East St. l.ouis....... [ 18
Forest Park.....cceecfeeeaaens 1
0 2
[1] 1
0 1
1} 1
ol u
3 fececnnn .
0 1 2....... .
Springfield 1 2
“ 0 4 2., .
Elkhart 0 13
Evansvllle........... 4 10 5
Indiana: 5
Indianapolis....-.... 10 25
Kokomo............. 1 2 4
1 2 13
4 4 8
1o 3
4 1 Dayton.............. 4
0 r Elyria.......... ceeeen 1
1 10 Findlay....cccceeee... 2
1 11 Hamilton......c.c..oefeaee.... ;
Jowa: . | b 1l Il Lancaster...ooomeooll”"""0"
7 13 o %
1] 12 2 g
4 1 1 2
11 5 0 8
3 5 27
H ;
3 2 12 2 .
g 33 6 [ )] PR, .
° 5 17 eeea... .-
Xansas 1 7
2 . 0 1
M ol 3
38 2 16
3 1 2
19 0 4
Kentucky
1 2 0 1
1 2 12 14
Louisiana: 0 3
Baton Rouge......... 0 3 1 1
New Orleans......... 7 15 2 10
Maine:
2 5
1
3 2
3 1 4
3 36
3 6 22
1 3 1leeeeeene
48 10 1fceeeeee
2
2 [} b R,
1
3 1 2
4 2 1
3 3
4 0 3
4 0 4
11 1 Tloceceeee
..... 4 0 B leeeenene
. 1 (] 1 2 ceeecca
8t. 4 51 3 b 3 PR
‘Winona 0 T leeeeee.. } %
Ksnsas City..........| 3 38 \l........ 0 1
8t. Louis............. 1 14 leceeceee 1
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CITY REPORTS FOR WEEK ENDED MAR. 12, 1921—Continued.

April 1, 1921,

TETANUS.
Place. Cases. | Deaths. Place. Cases. | Deaths.
Alabama: Maryland:
Birmingham............. ) B PO, altimore. ...ccoeeeeee i, 1
Cahfornia: New York:
Los Angeles.............. 2 lieecencenn New York....cceeaueaeeen 1 1
. 0:
Savannah. . ..ceeeieaeeifeaniians . 1 Cleveland. . ..ccceveueee. 1 1
Illinois: South Carolina:
Chicago....... cesseccncce ) B PO, Charleston........... cocecslae cevennes 1
Columbia.....cccceeeeaen. ) I P
TUBERCULOSIS.

See p. 634; also Telegraphic weckly reports from States, p. 672,
TYPHOID FEVER.
The column headed ‘‘Median for previous years’” gives the median numter of cases reporied daring the

corresponding weeks of the years 1915 to 1929, inclusive. 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 ended
légtm;_\ Mar. 12, 1921. gg%?cn} Mar. 12, 1921,
P lace. vious Place. vious
Years. | cases. | Deaths. Years. | Cascs. | Deaths.
Alabama:
Birmingham......... 0 1|eenen.. .
California:
Los Angeles. ......... 0
Pasadena. ...
Sacramento. . 0
San Francisco. . 1
Colorado: | | | I Roosevelt............!........
Deaver........ 0
Connecticut New York:
Fairfield.............1........ 1. . Lackawanna......... 0 b B PO
Meriden.............. 0 1....... . New York........... R 14 3
District of Columbia - North Tonawanda. .. 0 5 ecuica..
Washington.......... 1 b3 . Rochester............ 0 X
Illinois: Saratoga Springs..... 0 ) N P
Decatur.............. 0 1]eo.... Syracuse............. 0 1feeeian. .
- Springficld........... (1] 1]eee.... Ohio:
Indiana: Akron............... 0
East Chicago......... 0]........ 1 Chillicothe. .......... 0
Evansville... 0 1........ Cincinnati. .......... 0
Cleveland............ 2
Columbus....... 0
Dayton......... .. 0
Youngstown......... 0
Oklahoma: .
Oklahoma City. . .... (1) PO 1
Orezon:
Portland........ 0
Pennsylvania:
Allentown. . .. 1
Lancaster..... . 0
New Castle. .. .. 0
Philadelphia......... 6
timore..... ceeeeen 4 3 1 || Texas:
Massachusetts: 0
Attleboro............ 0 1f........
Boston..... 2 2 1 0
Fall River. . 0 - ) O,
Pittsfleld. . .......... 0 ) 3 (PN . ‘l)
Grand Rapids. . ..... b2 O 1
Kalamazoo....... ceee 0 1f.cceo.. 0
Minnesota: 0
Rochester...... cecoceclesceceed] ) ) P (2)
1 1 1
2 ) N PO,
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CITY REPORTS FOR WEEK ENDED MAR. 12, 1921—Continued,
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS.

Popula- iphtheria.| Measles. | Scatiet | Tuber-

tion | Total Diphtheria. | Meas fever. culosis,
J y deaths

Place. 1, 152) from
stt;bjeei

i ™= 3121328

Deaths.
Cases.
Deaths

e
1
2
6

cscece

64
14,048 3 JRPRNN IS MU TSN IO IORBUN M

California:

cscccn
ceccen

ceccee

143,528
20, 620
11,475 |.

-
NN

Bris

Fairfield (town)..
Greenwich (town
Hartford

Manchester. . ..
Meriden (town)
Milford (town).
New Britain.
Norwalk. ...... 700
Stamford (city)......cceon.- 35, 086

Delaware:
Wilmington................. 11¢,168 2% ) U P RN ) L1 PN IO, 2
District of Columbia:
ingt 437,571
200,616
14,412
17,038
52,995
13,252
&3, 252
21,393

NN W

eccecolecccen

cecccs ssccce cocooe
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CITY REPORTS FOR WEEK ENDED MAR. 12, 1921—Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued.

_ . . Scarlet Tuber-

1’t ula- wotar | iPbtheria. | Measles. iy culosis,
January | deaths
Place. 1, 1920, from
subject all

Deaths.
Cases.
Deaths.

: | 8
cor- |causes.| & E
S | A

Cases.
Deaths.
Cases
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CITY REPORTS FOR WEEK ENDED MAR. 12, 1921—Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOBIS—Continued.

P easles Scarlet Tuber-
ot!on Total Diphtheria.| M . fever.

culosis.
January |deaths
Place. 1',";91) l‘:m
ject | all 3 g

Cases.
eaths.

K

Deaths,

[
T
.
.
.
-

40,120

o
S8

852288

£
$8REIIRBRIL

558
b
3

58
2n
®=a

BRAFEEENRS

BexER

”
BE55,

ecccce
cccces

cecccn

Ironwood....... cectonsconas B
Ish DE.-ccceveccceccnncs
K

eescocccccscccccce

Rugspesrpabslis
8225 SRUITEEJSEBEIRE FDLBLCRERBEIRIBRENE

-
>

......... cececscscccce cccees

....... ecececessccace ccccece

...... ecccccnccoccce

Ers
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CITY REPORTS FOR WEEK ENDED MAR. 12, 1921—Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued.

Diphtheria.| Measles. Scarlet Tuber-

T, fever. culosis.
January | deaths
Place. 1, 1920 {from R .
stbject .| 41 .| 4 . |4 .| o4
tocor- jcauses.| § | g | E1Z 8|8 |8 |3
- S|A|S|Aa|8|a|8]A
Minnesota—Continued.
Rochest 13,722 |........ ) N PO 21...... ) N PRI SRR AU -
8t. Cloud 15,873 |..0.000C 1l...... -3 ISP S FOUOUID MO IS
St. Paul 234, 585 2] 2 1 3)cece] 2B...... 13 5
W 19,143 [.oeiiefeeee foceend)enan e POURY R NSO A .
Missouri:
%Gimrﬂe&u..... ........ . 10,252 [ 21 ISR RPN FA L3} (RN K N
pendence... . 11, 686 [ 3 P P EN MO SRR AP 1 1
- Kansas City... .. .324,410 100 14 2 51 1 9l..... 7 9
8t. J h ... cee 77,939 31 1 |-au... 21 |...... 3 feeeeaafoneann 3
772,807 3 13
1

Irvington....

Jersey Cit;
Kearn 4

-
85

et 4 g
NESSEHRAS

58
© O
35

.S,
33

WANDA....ccooecocece
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CITY REPORTS FOR WEEK ENDED MAR. 12, 1921—Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued,

- Scarlet Tuber-
P> | motg |Diphtheria.| Measles. | ‘reter® | o,
Pla e | Tem
ce. A rom
A AR AR AR AR AR D
(=] [5] =] o (5]
New York—Continued.
Lockport.......cccoeneeennes 21,308
Middletown..... 18,420
Mount Vernon.. 42,726
Newburgh...... 30, 366
Py s
Noth Tonawands...ooooooo|  Joa |
Olean.........0000. 20:505
. 15, 868
Plattsburg. . 10,909
Port Chester 16,573
P ecpsi 35, 000
Rochester. 295, 750
raf

Schenec! 88,723
8 .- 171,717
...... 72,013
..... - 16,073

Dayton -

%lays::igloveland .....
Findlay......0000
Fremont...

Za
Oklahoma: S
klaboma City..............

lsa .

............ ececececcee

1 Pulmonary tuberculosis only.

SERBRNG

SRS

BEBNeR
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CITY REPORTS FOR WEEK ENDED MAR. 12, 1921—Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued.

Popula- i Scarlet Tuber-

o Total Diphtheria.| Measles. fever. culosis.
January | deaths

Place. 1, tl)sjemc)t, tnﬁn g o g "

sul al . . . R 4

cor- | causes. § Fl % F % i % 2

: O |RJo|A|O|A|O a

Pennsylvania:
Allentown. .................

[
"

38310°—21——4
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CITY REPORTS FOR WEEK ENDED MAR. 12, 1921—Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued,

. Scarlet Tuber-
P pu Total Diphtheria.| Measles. Tover, culodts
January | deaths
Place. 1, 1920, fr:llln

bt

gs
g8

;
Cases.
Deaths.
Cases
Deaths.
Cases.
Deaths,
Cases.
Deaths.

E3Es

5

F 88
E

tah:
Salt Lake City..occeeeeenne. 1
Vermont:

*Rs

B

S\

EEEH

533582 gazdse 238

EEERE
8

>

=
4

=)
<]

EEERE

-
0,

1

SRS

&
<]

§—

‘Wyomning:
yCheyenne...................

g

g

g
B sesgal
g 8888

81..... [ PPN PPN R




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.

Febm'sry, 1921, February, 1920,
Disease.

Cases. | Deaths. | Cases. | Deaths.
Cerebrospinal menin3itis. ...l 12 12 13 10
T T T P 565 59 551 84
J Y 2 395 8 1,623 36
Pneumonia §with influenza).........ooiiiiiiiiiiiii i, 53 17 | 20,158 1,345
Pneumonlu: p(l;i!;l‘!: t&é .......... SRS ORROIORORORl OO 374 ..., 5 97(1)
Poliomyelitis ntile paralysis). ......ccoeemeeiiiiiineniiesieneneafoeiiaai.
Scarlet f ye‘ Y S .. 622 15 646 24
[ 1Y 174203, QR 5 883 9
‘Tuberculosis. 194 147 201 183
Typhoid fever.. 37 1 2 . 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: Chancroid, 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 Harbm, Manchuna.

CUBA.
Communicable Diseases—Habana.
Cummunicable diseases have been notified at Habana as follows:

Feb. 21-28,1921.] Re- Feb. 21-28,1921.f Re-
main- main-
New New Deaths
cases eaths.| ment cases nrent
Feb. 28, . Feb. 28,
1921,
gﬁreliermpmal meningitis. 3 1 lg ePara]t:{lzhmd fever........|...... ¥ A g
carlet fever.............| 3 |.c......
o pox 14 POX..cocenaenncannceecanance]aoannns 36
250 (11~ SO 5 2 134
10
1 From the interior 1, from abroad 1. 3 From the interior 3.
2 From the interior 40, from abroad 1. 4 From the interior 23.

JAMAICA.
Infectious D_kme (Alastrim or Kaffir Pox).

During the week ended March 5, 1921, 371 new cases of alastrim
or Kaffir pox were reported in the island of Jamaica.

Quarantine Regulations—1921.

Under date of February 22, 1921, the quarantine board of Jamaica
issued a revised set of regulations governing 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.

Plague—Tampico.
Two cases of plague were reported at Tampico, Mexico, March 23,
1921; total number of cases reported from July 26, 1920, to March

23, ]921 , 6. .
Plague—Infected Rats—Vera Cruz.

Two plague-infected rodents were reported found at Vera Cruz
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. | Deaths.
1,992 286 || Silesia......ccceeancnncacnnnns () PO,
20 15 || Warsaw....occeecaecncnaneas 191 15
83 6 || Warsaw City cccceeeececacnens 88 8
403 20
) ¥ R, Total..oeeunaennaaaann 3, 050 350
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

1 Public Health Reports, Feb. 25, 1021, 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
tural districts in the Cape Provinoe and in the Orange Free State,
and one case was reported in the Johannesburg district of the Trans-
vaal. Measuresdirected against spread of typhus fever from previous
outbreaks were reported carried out in many localities in the Cape
Province, Natal, and Orange Free State.

VIRGIN ISLANDS.
Contagious Diseases—Febmary, 1921,

The accurrence of contagicus diseases in the Virgin Islands during
the month of January, 1921, has been reported as follows:

Disease. Cases. Remarks. | Disease. Cases.| Remarks.
an Sht. Thomas and St. In 8t. Creix: 1
Chancroid............. 5| 4 imported. Dysentery. 7 | Entamebic.
Dengue..............| 34 X Filariasis . 6 | Benoreiti.
Fish peisening (Ka- 1 Gonorrhea \:‘
Genmg”‘Z.‘ZZZZZZIZZ? 7|3 imPorM. 1 £ omigsis. . 1
St Trachoma 3
Subtertian. Im- Uncinariasis 2| Necator Amenri-
ported. canus.
2imporwd
primo-
nary “t John.

CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW FEVER.
Reports Received During Week Ended Apr. 1, 1921.!

CHOLERA.
Place. . Date. | Cases. | Deaths. | Remarks.
Jan. 23 ._.-...-- 1 17
3an. 30-Fe1> 29 3
Feb. £ .._..._._. M a
Jan. 23-Feb ..... 7 6
Jan. 30-Feb. 12.... Y R—
PFLAGUE.
Dec. 27-Feb. 5....)........ 1
Feb.13-19.........)¢ e ] 1
Kisumu.............. . Dec.%—Jan.‘e.... .................. Present.
ons ) 5| """&]| Pneumonia reported present.
3

15 femeene e

.......... Mar. 18, 1921: Fatal cases re-

, Kbt ¢Q. .
In vicinity ofstation, at Jalainor
11 ct-mln ese quarter.
n
-] Fan. l-l'ab 3, 1022 Cames, 15
] deaths, 3
don W...........0 E 3 SO,
Jan.19-Feb. 2..... 3 1 | OneZatniosse, puownomic.

1From medical officers of the Public Health Service, American consuls, and other sources,
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FEVER—Continued.
Reports Received During Week Ended Apr. 1, 1921—Continued.
PLAGUE—Continued.
Place. Date. Cases. | Deaths. Remarks.
............................... eeee...| Jan. 23-29, 1921: Cases, 4,420;
n.23-29......... 1 1| deaths, 3,228,
Jan 39-Feb. 12.... 1 1
Feb.6-12.......... 1,147 851
Jan. 23-Feb, s..... 32 29
Jan.13-26...... .ol 1 2
Mexico:
San Luis Potosi (State)—
Carbonera.. Dec. 1920-Feb. 12, 1921: Cases, 24.
Cerritos At 'l‘epatstes ranch. Oct 1920-
Feb. 12, 1921: Cases, 51
Tampico....ccceeeeececnnens
Vera Cruz.......eceeveee... Mstsr 21—2;7 plague-infected rats
foun
Porto Rico......ceenmeannaat. Feb. 17-Mar. 3 plague-infected
rats found, 19.
Portuguese West Africa:
Loands Rat plague present.

Oran

C

In European. On farm.
Do.

Bolivia:
La P

razil:
Rio de Janei

Feb. 27-Mar. 5....
Feb. 27-Mar. 5....|

.| Feb. 1-28,1921: Cases, 867; deaths,

.3

5. Reportedin 114 localities.

Present.

-| In famine camp, 40 cases.

Present.

Vicinity of Nuevitas.

In provinco.
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" CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER—Con

tinued.

Reporis Received During Week Ended Apr. 1, 1921—Continued.

SMALLPOX—Continued.
Place. Date. Cases, | Deaths. Remarks.
Mexico:
Chihuahua.......... eeeees.| Feb, 28-Mar. 13. . | 2
Torreon......... eeccececss.| Jan. 1-Feb. 28..... 6
District,
Outbresk in 3 districts.

Durban District........J..... do...aa........
Orange Free State. .o
Transvaal...............oo. d
on ‘scsgc.'\lenmra Jan. 18 1 At Sydney, Australia, from
. cemessacemcrar  Jan. 18............| ecenencean
X Fram Calif., vis Honolulu,
and Page Pago, Samoa
TYPHUS FEVER.
Dec. 1-31.......... 13
Feb. 13-19......... . 5 PP
Jan. 25-Feb. 20... Present in vicinity. Year 1920,
in public hospital, 88 eases, 3

X War AW CitY.ceee...
Russia:
Province—
Ruthenia..............
Turkey:
Constantinople.............
Union of South Africa:
Cape Province.............
East London. .
Orange Free State..
Transvaal—
Johannesburg District. .

. 1-30, 1920: Cases, 3,059;
, 350, >

From recent census returns.

Outbreak in rural districts,
Do.

Mexico:
Vera Cruz....ccececececcccee
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—Continuned.
Reports Received frem Jan. 1 te Mar. 25, 1921,
CHOLERA.
Piace. Date. Cases. | Deaths. Remarks.
China:
Canton......... cessccecacen Nov. 1-30......... 7 [
Changsha. .29, Present.
Chungking.. Do.
Chosen (Korea)....ccceceueee.- A& 1-Dec. 2, 1920: Cases, 24,017;
Ingdig...c-ceeeeeennnnnnn cesccnce Sept. 26-Oct. 9, 1920: Deaths,
Bom %672. Oct. 31-Dee. 11, 1920:
D caths, 7,184,
Calcutta...
De.
Madras.
D
Ran;
Indo-China. July 1-31, 1920: Cases, 136;
; Saigen Including surrounding country.
apea:
'l'.iwan Island (Formesa)..| Nov. 11-Dec. 31... 219 93
..................... Jan. 1-20.......... 2]ceeennnnn.
Java:
West Java—
Bandeeng.............. Oct. 29-Nov. 11... 2 1
Batavia....cceeenenn... Nov. 25-Dec. 1.... ) 3 P
Plnhppme Islsnds
Manln)a .............. ceceean Nov 7-Dee. 25.... [ J ST

Oclg. 1-31, 1920: Cases,26; deatbs,
Present.

Do.

Do.
Present in Russian prison camp.
In distriet.
Nov. 1-30,1920: Cases,7; deaths, 2.

Feb. 19,1921: Cases reperted,35;
mort:lity, 30 per cent.

Oct. 9-Now. 7.....
Dec. 26-Jan. 1.....
PLAGUE.
Algeria:
Algiers...coeieeenneennnnn.. Nov. 1-Dee. 31.... 3
DO.cuieeiiiniiinnnn. Jan.1-31.......... 3
Argentina:
ROSBMNO0. cccennaneneceiiceteannnnnnn. [ P
Azores:
St. Michaels.cc.eceececcaccfecencanans [P I
Brazil:
B

Do
British East Africa..
Ken; VCohny—

mu.
Mom cececose
Nairobi.............
Uganda.......

0cccecocccccsccece

July l—hov. 5evens

Jan. 1-31, 1921: 3 plagne rodents
found.

Total, Oct. 1-Dec. 10, 1920: Cases,
149, deaths, 49. In vicinity of
Ponta Delgada.

Outbreak Nov 8, 1920: Cases
report 1,087.

Entire protectarate.
Do.
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EVER—Continued.
Reports Received from Jan. 1 to Mar. 25, 1921 —Continued.
PLAGUE—Continued.

Place. Date. Cases. | Deaths. Remarks.
Ceylon:
eygn eeceesanccesaaanans Nov 7-Dec 18....
Chile:
Do
China:

Present on Tientsin & Tukow
%n? , 70 miles east of Tientsin.
ume
InN otthern Shantnng Provinco,

Reported present in Tapu dis-

W&stta?f Harbin, Feb. 7, i?ezlb 4(;0
1021, fatal ‘cases, 1,200, 'ré
Mar. 14, 1921: 4,ooola
neumonic

..... (1 T F e s ;rese ts found, »

...................................... wo plague rai Dec.

. andpm 31. 1920.

Nov. 18-Dec. 31... 1 36

Jan. 1-Feb. 15..... 135 47

Jan. I—Dec 30, 1920: Cases, 462;
deaths, ‘Jan. 1-27, 1921°
Cases, 10 deuths, .

Pneumonic, 6 cases; septicemic,
1 case.

June-Aug. 31......
June-Oct. 15...... In_suburbs, June-Nov. 2, 1920
Cases, 38; deaths, 19.
...................................... Jan. 1- 13, 1921: Ca.ses, 3; deaths,
1. (Suspect.)

...................................... 1 case reported Dec. 15, 1920;
date of occurrence, Oct. 1s, 1920,
...................................... Plague-infected rat found, period
ov. 28-Dez. 11, 1920.

I OSSR RPN MRS Oct. 24-Dec. 23, 1920: Cases,

Nov. 28-De2. 25... 5 21,376; deaths, 14,874. Jan. 2-

.| De>. 25-Jan. 22 5 22, 1921: Cases, 8,837, deaths,

Nov. 1420 48 6,800.

Dez. 25-31. 2
Dec. {-25. 7
Jan. 2-29.. 3
Nov. 14-Dec. Za... 4,349
c. 26-Feb.5....| 5,72
30
23

Iuly 1-31,1920: Cases, 98; doaths,
Includmv surrounding country.

Among French troops.
Present.

State of San Luis Potosl.
Do.
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‘CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW

R—Continued.

‘Reports Received from Jan. 1 to Mar. 25, 1921—Continued.

PLAGUE—Continued.
* Place. Date. Cases. | Deaths. Remarks.
Peru....... O, S ) P, July—December 1920: Cases, 292;
rtment ?32)1 K 9; ?n'izl;c«‘;s 1%
Derart: §— ases, eat!
Callao-Lima. July-December, 19206: (ascs. 23;
Callao. deaths, m Ja.m 1-31, 19213
Libertad Cases, 3; deaths, 2,
. Truji
Lima.........
Piura.........
Porto Rico:
San 112} « PO
X Batum ..... [ Nov. 24-Dec. 3.... f:2-F I Epidemic cutbreak.
Bangkok...... aeeecemeneess| Dec. 3 1ooo..... 1 1
Straits Settlements:
) ZAPOTE...ccveenecnnnnnnn Oct. 31-Nov.6.... 1 1
Tunis:

Ben Gardane........ PN S eeavesscncalescancecloans eenaas June—July, 1920: Cases, 6. No-
vember-December, 1920: Cases,
10,in surroundm; territory.

Zarzis........ cemecccsccnnee - JAN. 15, ceaiananans 10 j.ceceeeeo.| In md:tary temtory, South
Tunis.

Turkey:
Constantinople............. Nov. 21-27........ 1 2
TUnion of Scuth Africa:
Orange Free State—
‘Hoopstad district. ..... Nov. 28-Dee. 18... 3 1| 1 European, 2 natives. On Vry-
heid Farm. (Public Health
Reports, June 2.», 1920, p. 1560.)
On vessel:
S. Kronprincessan Vie- | Jan. 15..ceeeeee oo liiaiiiis At Stockholm, Rat
ria. plague found.” Vemal left Buc-
nos Aires, Argentina, Nov. 17,
1920. § at Goteborg an
Malmo, Sweden. Left Malmo
Jan. 11, 1921. Rats found dead
Jan. 13, 1921, at Stockholm,
SMALLPOX.
Algeria
Algiers....cceenennnnnnnnnn. Jan.1-31.......... [ 31 T
ﬁustna .............................................................. Aug. 23-Dec. 25, 1920: Cases, 75.
Ponta Delgada............. Dec.18-24......... Tlecaaonnns
Bolivia: :
La P Oct.1-Nov.30....] 11 3
Brazil:
Bahia ?ct 31-Da: 25.... 2 ..........
[ JORUOOPPRRRPRE I - P . FOURN Y. N MU
Pernambuco Oct. 18—Dec 19.... 102 2
0 Dec. 27-Jan. 16. 26 ...,
Rio gc Janeiro. . .
Sao Paulo
British East A
B Uganda... May 1-June 30, 1920: Cascs, 272,
a2
Canada:
A Dec. 12-18 2
...... ceeeceaee.| Dec Y2418 ... e ceeeeceea
Dry' ................ Jan.2-Feb.19..... Bleeeennnnn.
British Columbia—
Fernie.,............... Feb.6-12.......... b3 P
Vancouver. Dec.5-11.......... 1leeecnenn.s
Do..... Dec. 26-Feb. 2. .. 191..........
Victoria................ Jan. 3C-Mar.5..... [ ) PO,
Manitoba—

Winnipeg......ccase..-

Jan.16-Feb. 19.... 9
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER—Continued.

Reports Received from Jan. 1 to Mar. 25, 1921—Continued.
’ SMALLPOX—Continued.

Place. Date. Cases. | Deaths. Remarks.
Canada—Continued.
New Brunswick............ <eceseee..| From lumber camp on Canadian
Bonaventureand Gaspe, Govemment Railway, Feb. 5,
Counties 921, 5 cases.

Feb.13-19.........
Jan.9-Mar.5..

Dec. 16-22.
.| Jan. 9-Feb. 19.....

.| Nov. 21-Dec. 25...
.| Dec. 26-Jan. 29....

li!uiqm... U P
Ainog ....... veeeveseennanss] Nov. 7-Dec. 25....
Dec

Dec. 26-Jan. 29....
Oct 31-Nov. 12...
n.3-9

..... ecscoe

Dec.1-31..........]

‘2

20 ..ol
1

T O :
4 i
15 12
2 8

| Dec. 5=
Dec. %-Feb. ﬁ... evececce sescccccce

Pmen t.

: November—December, 1920:

Cases, 992; deaths, 5. Jan. 1-
31, 1921: Cwes,m;deaths, 3.

Epidemic with high mortality.

Dec. 12-25, 1920: Cases, 160; &
camp for famine refugees.
for famine ref , 437.
Statls of Shantung ian
Hospital

Present.
D
Do.
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EVER—-—-Continued

Reports Received from Jan. 1 to Mar. 25, 1921—Continued.
SMALLPOX—Continued.

Danrig..
Dominican Republie. .
Santo Domingo. ...........
Ecuador:
Guayaqoil......oeeeneenn.. Nov. 16-Dec. 31...
Do Jan. 1-Feb. 15.....
Dec.17-31.........
Jan. i—Feb 4.

Cape Haitien..
Port au Prince

Honduras:

Zagreb
Luxembourg......

Nov. 19-25..

Nov. 1-30.....
.| Jan. 1-10.... .
.| Nov. 2l-Dec. 31...
3.

Nov. 15-Dec. 26...
Dec. 27-Jan. 2

Nov. 29-Dec. 5. ...

Dec. 27-Jan.2.....
Jan.3-30..........
Oct. 30-Dec. 27....
Jan.26-Feb. 8.....

July
Jan. 9-Feb. 5......
.| Dec.15-Jan. 1.....}

secococesccos

I Y

ccacoccsas

For sort of Preston.

-| Stated to be present in virulent

form in Camaguey Province.
1 rrom Jatlbonlco, %uba 1 from

From Lugareno, a small stauon
on railway, 16 miles distant, 1
case, week ended Dec. J2, 19%0.

July 11-Aug. 14, 1920; Cascs, 141;
d’v;aths 2& ’ ' P

Nov. 15-Dec. 25, 1820; Cases, 9;
occurring in 4 Iocalities.

Aug. 20-Nov. 6, 1920: Cases, 40.

In sarrounding country: Caces
21; deaths,

Sept. 22, 1920-Js.n 8, 1921: Cases,
T362; deaths, 64.

In8 mtenor towns, 20 cases. In
one locality, 18cases. Incoun-
try district, vicinity of Port au

Prince, cases numerous. From
date of outbreak to Feb. 11,
1921: Cascs, 2,874; deaths, 21,

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.
8, 1921: Cases,ﬁ

In vicinity, 2 cases.

Dgcs. 5, 1920-Jan. 16, 1921: Casw,

Nov. 12-Dec. 29, 1920 Cases, 72;
ths, 6 19212

.

One case, 6ne death.

ths, 27.

Feb. 7-13, 1920: Cases, 122;
deaths, ) B
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Reports Received from Jan. 1 to Mar. 25, 1921—Continued.
SMALLPOX—Continucd.

Date.

Cases.

Deaths. |

Remarks. -

. Oct. 1-Nov. 30....

:| Dec. 25-Feb. 19.
.| Nov. 1-Dec. 31....

.| Nov. 28-Dec. 18...

1
Nov 14-Dec. 25...
gm 2-Feb. 5......

Dec. 2;-Feb. 5....

Nov. 1-De:. 31....
Oct. 1-Nov. 30....
Nov. 18-Dec. 29...

| Including municipalities in the

Fe:lera!dlstr ct.
.. Jan 1-29, 192} 92(;3303,45 Mx;g
.| Se t., Cases, 1
s e;ths 37.
NN un|
.................. Present. ~
D

0.
Reported pre:ent in interior of
Chai-Chai district.

Year ended Dee. 31, 1920:

Deaths, 9.

Syn?u:e ..................... Nov.14-Dec.4....|occeeoecnnnaenns Dec. 12-25, 1920: Present.
..................... Jan.1€-Feb.5.....|........{..........| Present.
Tunis
...................... Nov.30-Dec. 28... 10 18
.............. eeeee..] Jan.8-Feb.18.... . 18 16
Turk
Constantinople............. Nov. 21-Dec. 11...
..................... Jan.2-Feb.12..._.
6 2
) N PO, At Habana, Cuba from ports in
northern 8| gs
) 3N PO At Habana, ba, from Mediter-
T. 8. 8, Mississippi. Feb. 18-20. 22 lt:::?n.anl one
5.5, Ohioane o o2 damederer ool T [122207072| At San Pedro, Cali., from New
York, via Balbot, Canal Zone.
TYPHUS FEVER.
Algeria:
Algiers....cceecceneceee....| Jan. 131 ...l . b} PO
Belgium:
Ghent...coceeeecececceseses| Dec. 12-18......... [ 21 PPN
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‘Reports Received from Jan. 1 to Mar. 25, 1921—Continued.
TYPHUS FEVER—Continued,

April 1, 1921,

Place.

Date.

Cases. | Deaths.

Remarks.

Brazil:
Cear..cceecocccccccccccance

Germany'....

Great Britain:
Belfast

Netherlands.
Rotterdam
oland....
. Warsaw.

Portugal:
ugal.

0. cccceccccccccncccrce

0-ccocecscecccscococes

Oct. 17-Dec. 26....

Dec. 20
Jan.16-Feb. 5.....

Nov. 19-Dec. 31...
Jan. 1-Feb. 4.
Oct. 1-Dec.

Nov. 28-Dec, 18...
Jan. 9-Feb. 19

Nov. 15-Dee. 26...

Dec. 27-Feb. 13....
July 25-Aug. 28...
Dec. 12-25.

an. 1-3
Nov. li-Dec 25...
Dec. 26- Feb. 5....
Dec. 5-3

cscecee

Nov. 28-Dec. 4....
Dec. 26-Jan. 1.....

3

eccecccses

1
13 6
11 4
44 32
13 feeeeennnes
3 1
4 3
9 2

On Chinese Ecstern Railway.
Do.

-l July 11-Aug. 281{‘1920 Cases, 138;

deaths, 18.

Feb. 19, 1921.
In emigrant from Brest-Litovsk;

with 2 wecks’ stay at Warsaw,

eported present

Sept. 12-Dec. 25, 1920: Cases, 259,
including 11 macamp Dec.
26, 1920-Jan. 8, 1921: Cases, 7.

X Aug. 3-Dec. 5, 1920: Cases, 38.

. Among emigrants intending to

come to United States.

Feb. 7-13, 1920: Cascs, 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, 3,845;
eaths, 371. Deoc. 1-31, 1920:
(‘ases, 641; deaths, 550, Jan.
-31, 1931: Cases, 5,308; deaths,
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Place. Date. Cases. | Deaths. Remarks.
Russia:
Province—
Est'-hzi):ia ..................................................... Sept. 1-Dec. 21, 1920: Cascs, 435,
wig—
Riga........ Nov. 1-Dec. 31.... 185 |..eennnnn.
Do...... Jan.1-7........... 2 feeeionnnnn
Lithuania....... weccacencaceeccacecacaccea]esenncacfacecacanas Feb. 19, 1921: Cases, 175; mor-
ity otoﬁpe:cent.
Ruthenia...coceveeneeifereccennns ceccscacca]ecccnaac)onannannans Feb. l§; Occurrence of
. about 5 fatal cases daily.,
Covennnnnnne PPN RPN JON cecescenes Do.
Constantinople Nov. 21-Dec. 25.. . 25 1
........ Jan. 2-Feb. 20..... k[ ) PO
Thnion of Soutth.
Cape Town.......... cecnees Dec. 20-26......... 16 5
On vessels:
S. S. Presidente Wilson....| Feb. 1-6........... b 1:3) T, At New York. From Trieste,
Italy, Jan. 15, Naples, Jan. 18
and Algiers, Jan. 22, 1921.
8. 8. San Giusto............| Feb. 10-Mar. 3.... 2|..... wee..] At New York. From Triceste,
Jan. 23, and Naples, Jan. 26,
1921,
YELLOW FEVER.
Pernambuco. .....ceeee....] Nov. 1421, ....... 1 1
Mexico:
2 1
8 2
1
1
4
1
?
1| Also called Guiterrez. State of
Vera Cruz.
mpﬂmtf:t— Outbreak reported Jan. 22, 1921
m ue utbreak re, an. .
Chitiay ’
On vessel:
8.5.8avoia...ccccaeeee....| Jan.11-15......... [ ) PO At Habana, Cuba, from Vera
Cruz, Mexico. Vessel arrived
Habana Jan. 10, 1920, with
three cases sickness on bgard.
Two cases confirmed. Two
cases developed later on board;
confirmed Jan. 15. Savois left
Vera Cruz Jan. 6,1921. -




