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STUDIES ON THE VIRUS OF TYPHUS.

By Joseph Goldberger, Passed Assistant Surgeon, and John F, Anderson, Director
Hygienic Laboratory, Public Health and Marine-Hospital Service.

DURATION OF THE INFECTIVITY OF THE BLOOD.

The human inoculations by Moczutkowski (1900) and Otero (1908)
strongly sug%;asted, and those of Yersin and Vassal (1908) made i*
highly probable,! that the typhus-fever virus resides in the blood.
Satisfactory proof of this, however, was not adduced until February,
1910, when Anderson and Goldberger showed that the fever induced
in the monkey by an inoculation with human typhus blood, besides
being transmissible by passage, conferred a definite immunity to a
second inoculation.?

Since that time the experimental work of Anderson and Gold-
berger, of Ricketts and Vgilder, of Gavifio and Girard, but more

articularly that of Nicolle and Conseil, has developed a solid basis
or the conclusion that the virus of typhus may be (or is) present in
the blood, at least throughout the febrile period.

Nicolle and Conseil (August, 1910) were the first to try to deter-
mine whether the virus is present in the circulating blood before the
onset of fever and after its defervescence, and from their experiments
they concluded (January, 1911) that typhus blood is virulent, not
only throughout the febrile period, but also before the onset of fever
an 85t the beginning of convalescence (second day after deferves-
cence).

In our recent work we repeated Nicolle and Conseil’s experiments
and have obtained results that cast grave doubt on the validity of
Nicolle and Conseil’s interpretations.

Before presenting our own work it will be desirable to examine
Nicolle and Conseil’s experiments somewhat in detail.

In order to determine whether typhus (monkey) blood is still
infective after defervescence, Nicolle and Conseil inoculated a bonnet
monkey (No. 31) with some blood from a chimpanzee (No. 3) obtained
36 to 48 hours after the return to normal of 1ts temperature. After
an incubation of 8 days the temperature of the bonnet monkey
rose abruptly, remained up about 24 hours, then dropped, without

1 There is some doubt whether Yersin and Vassal were really working with typhus.
3 Nicolle’s proof of the successful inoculation of his chimpanzee was the occurrence of a mild fever 24

dalrs after inoculation and an eruption. Although the injection of 1 c. c. of the chimpanzee’s blood was
followed, in a bonnet monkey, by fever *“with a most characteristic eruption,” this was hardly convincing
f that the fever was typhus, It may be remarked in this connection that in his later work Nicolle

ceased to note the occurrence of an eruption.
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subsequent hypothermia, but with slight emaciation. This is inter-
reted by Nicolle and Conseil as a typhus reaction, although when
ater subjected to an immunity test bonnet monkey 31 presented a
well-marf(ed reaction, showing that the fever of some 24 hours’ dura-
tion, which Nicolle and Conseil interpret as a typhus reaction, had
conferred no immunity.

With a view of testing the infectivity of the blood during the incu-
bation of typhus, Nicolle and Conseil inoculated a bonnet monkey
(No. 37) with blood from a chimpanzee (No. 4) obtained 3 days
before the beginning of the fever. The result of this inoculation
appeared to be absolutely negative, but when subjected to an immu-
nity test 33 days later this animal (bonnet monkey 37) did not react.
Whereupon Nicolle and Conseil conclude that the first inoculation,
althou lll) followed by no symptoms, had conferred on their bonnet
37 a solid immunity.

It is evident that Nicolle and Conseil’s conclusions that the blood
is infective after defervescence and during the prefebrile period
depend (()in the validity of their interpretations of the two experiments
just cited.

. The validity of their interpretation of the first of the above experi-
ments is clear{y involved in the question of what constitutes a typhus
reaction. We defer a full discussion of this question to a later paper.
At this time we wish simply to state that we are convinced that in
the present state of our knowledge it is not permissible to interpret
as a typhus reaction in the monkey a fever that confers no immunity.

In the second of the two experiments cited Nicolle and Conseil base
their interpretation on the outcome of the immunity test; as this was
negative they conclude that the animal, though it had presented no
symptoms, was vaccinated by the injection with the blood obtained
from chimpanzee No. 4.

It is obvious that in this case Nicolle and Conseil disregard the
possibility of a natural immunity in the monkey. This possibilit
1s not as remote as the early workers, including ourselves, believed.
We have met with it several times in our recent work. Instances will
be cited in other portions of this paper, although we shall defer a full
discussion of this.important matter to a later communication. For
our present purpose it will be enou%h to say that in several instances
in our recent experience monkeys have resisted one or two inocula-
tions with virulent blood or blood serum and yet have reacted sharply
and characteristically to the second or the third.

From the foregoing discussion it is clear that Nicolle and Conseil’s
conclusions are not justified by the results of their experiments when
these are strictly interpreted.

Our own experiments follow:

Ezxperiment No. 1.

- At 12 m., February 29, about 32 hours before the beginning of a well-marked typhus
reaction, we aspirated blood from the heart of rhesus No. 213 (chart 1) and after
defibrination inljlected 8 c. c. of it diluted with 4 c. c. of saline solution into the perito-
neal cavity of rhesus No. 216.

Result: During a period of observation of 30 days rhesus No. 216 failed to give any
evidence of a reaction. At the end of this period he was subjected to an immunity
test consisting of an intraperitoneal injection of 3 c. c. of defibrinated blood, obtained
from monkeys Nos. 232 and 233, diluted with 2 c. c. of saline solution. To this test
rhesus No. 216 reacted promptly and characteristically.
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It appears, therefore, that monkey No. 216 was neither infected
nor vaccinated by the inoculation with the blood of No. 213. This
result would seem to justify the interpretation that the blood obtained
from rhesus No. 213 about 32 hours Eefore the beginning of fever was
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Temperature curve of rhesus No. 213.

not virulent. This interpretation, though ].Lrobably correct, is not
permissible, in view of our experience that the normal monkey may
resist one or two or more inoculations with virulent blood.

Ezperiment No. 2.

At 3.50 Ig m., March 11, 1912—that is, at least 24 to 32 hours after the temperature
of rhesus No. 213 reached normal—we again drew blood from this animal’s heart and
after defibrination, 9 c. c. of it diluted with 3 c. c. of saline solution was injected
intraperitoneally into rhesus No. 227.

Result.—After an incubation period of about 24 days this monkey developed a mild
fever of about 7 days’ duration, which is sufficiently definite to justify us in consid-
ering it a typhus reaction (chart 2).
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. Témpersture curve of rhesus No. 227. Mild febrile reaction following inoculation with blood obtained
in beginning of convalescence.

The mild reaction obtained in rhesus No. 227 following inoculation
with blood obtained at least 24 to 32 hours after the temperature of
rhesus No. 213 reached normal justifies the interpretation that this
blood was infective.

ConcLusioNs.—From the foregoing discussion and the results of
our experiments the following conclusions seem to us permissible:

1. The blood of the monkey infected with typhus may be virulent
in the prefebrile stage, but no satisfactory evﬂ;nce of that fact has
as yet been adduced.
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2. The blood of the monkey may still be virulent 24 to 32 hours
after the return of the temperature to normal.

THE SEAT OF THE VIRUS OF TYPHUS.

The demonstration of the presence of the typhus virus in the cir-
culating blood naturally leads one to mgulre as to the element of the
blood in which it resides. Nicolle and Jaeggy (April, 1910) were the
first to consider this problem. In their hematologic study of typhus
they describe a peculiar necrosis of the polynuclears which they con-
sider significant as regards the seat of the unknown infectious agent,
an agent which they therefore think is probably an intraleucocytic
parasite. . . ' .

Somewhat later Nicolle, Conor, and Conseil (October, 1910) point
out certain apparent differences between the infectivity of typhus
blood serum obtained after centrifugation of defibrinated blood and
that obtained after clotting. These differences al()ipear to them to
support the intracellular hypothesis first suggested by Nicolle and
Jaeggy.

In a later paper (Januarﬂ, 1911) Nicolle, Conor, and Conseil write
that if the hypothesis of the intracellular character of the virus be
accepted—
the discordant results of inoculation with serum obtained by centrifugation of defi-
brinated blood and that obtained after coagulation are easily explained. The former
is always virulent because no matter how rapid and perfect the centrifugation may
have been, it is bound to contain cellular débris and organisms liberated by the
destruction of cells in the act of defibrination. The serum obtained after coagulation
is, theoretically, deprived of all virulence for the monkey because it is freed of most
of the liberated organisms and almost completely of the suspended cells by the forma-
tion and retraction of the clot.

They add, however, that—

the absence of virulence of the serum obtained after ¢ lation may not be absolute.
When the serum does not separate well from the clot ang when for that reason it con-
tains a certain number of cells or when the amount inoculated is large the infection of
the monkey may be realized.

In still a later paper (September, 1911) Nicolle, Conor, and Con-
seil report experiments especially designed to test their hypothesis.
They consider that the results of these experiments support the
theory of intraleucocytic localization. o

On account of the great importance of the question involved it
seﬁms desirable to examine these experiments in detail. They are as
follows:

A. COMPARATIVE VIRULENCE OF THE VARIOUS ELEMENTS OF THE BLOOD SEPARATED
BY CENTRIFUGATION.

Experiment 1.—Th e blood used was drawn by venepuncture of patient 120 in the
seventh day of a severe typhus, to which was added some sodium citrate, centrifu-
gated,! etc. The manipulation of separation and lavage of the different elements of
the blood took three-quarters of an hour. |

1 Just as we were about to go to press Nicolle, Conor, and Consefl’s paper (Apr.25,1912) came to our hands,
from which we cite the following additional defails of this experiment: “After centrifugation (las 12
minutes) we at once removed several cubic centimeters of plasma from the upper portion of the tubes.
The leucocyte layer was carefully removed and put in saline solution; several cubic centimeters of red
corpuscles were then removed from the deepest 'mrﬂon of the tubes and placed in some of the same solution.
These manipulations required 22 minutes. After that the white and the red globules suspended in saline
solution were submitted to a second eentﬁ!u‘faﬂon of 10 minutes duration. done, it required 6 min-
utes more to separate the cells from the liquid in which they were washed.”
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Seven bonnet monkeys were inoculated intraperitoneally as follows: A fresh con-
trol and two immunes each with 5 c. c. of the fresh blood; monkey A with the same
dose of citrated blood; monkey B with the same dose of citrated plasma; monkey C
with 2.5 c. c. of red corpuscles; monkey D with 1 ¢c. mm. of the leucocyte layer.

The results were as follows: Fresh control (fresh blood), incubation 16 days, typhus
of median severitr of 12 days’ duration (the temperature was over 40° during 6 days);
immunes (fresh blood), negative. A (citrated blood), incubation 12 days, typhus of
median severity of 9 days’ duration (the temperature was over 40° during 9 days);
B (citrated plasma), incubation 8 days, duration 9 days (6 days above 40°); C (yr:d
corpuscles), incubation 13 days, typhus abortive of 5 days (3 days at 40°, of which
only one above); D (white corpuscles), incubation 6 days, typhus grave of 9 days
(9 days above 40°).

Experiment No. 2.—Performed under the same conditions as No. 1 with the blood
of patient 69 in the thirteenth day of a severe attack. Separation of the various
elements of the blood took 30 minutes and was more perfect than in the first experi-
ment. Three bonnet monkeys were inoculated intraperitoneally as follows: Monke
E with 5 c. c. of citrated plasma, F with the same dose of red corpuscles, G wi
about 1 ¢. mm. of leucocytes.

The results were as follows: E (citrated plasma), incubation 13 days, mild typhus of 7
days’ duration (3 days above 40°); F (red corpuscles), negative; G (white corpuscles),
incubation 7 days, severe typhus of 11 days (temperature above 40° during 9 days
Tested 67 days after the first inoculation by the intraperitoneal injection of 5 c. c. of
blood from a monk:(ir in the fifth day of an experimental attack; E and G have not
reacted, F developed a severe typhus of 8 days after an incubation of 11 days.

B. NONVIRULENCE OF BLOOD SERUM FREED OF ITS CELLULAR ELEMENTS BY
CENTRIFUGATION.

Serum obtained after clotting is, theoretically at least, free of cells. These remain
entangled in the clot as it retracts; prolonged centrifugation frees it of such formed
elements as it may contain. It is easy therefore to obtain a serum free of all white
corpuscles. If our hypothesis as to the localization of the typhus virus in these cells
it% correct, such a liquid will be inoffensive. The experiment performed on man shows

at it is so.

One of us received intravenously 1 c. c. of blood serum from a monkey in the third
day of typhus seven hours after the blood was drawn; result negative. A previous
experiment had shown us that the blood serum has no microbicidal action in vitro
on the typhus virus.

C. NONVIRULENCE OF THE CEREBROSPINAL FLUID.

This liquid, destitute of all cellular elements, possesses no virulence.

A bonnet monkey inoculated intraperitoneally with 15 c. c. of cerebrospinal fluid
of patient 28 in the ninth day of a severe attack has presented no symptoms; tested
14 days later by an intraperitoneal inoculation of 5 c. c. of blood of a monkey in the
fifth day, this monkey developed a fever of 7 days duration after an incubation period
of 12 days.”

From these experiments Nicolle, Conor, and Conseil draw the fol-
lowing conclusions:

1. Of the various elements of the blood separated by centrifugation the leucocytes
are the most virulent; a minimal dose of these cells promptly determines in the monkey
a grave infection.

2. The plasma, less active, seems to owe its virulence only to the leucocytes or
leucocytic débris, of which it is difficult to free the plasma completely; the washed

red cells are not virulent.
3. Centrifugated blood serum is inoffensive for man and a humor destitute of cells;

the cerebrospinal fluid is equally inactive.

Before discussing the foregoing experiments and conclusions we
desire to detail some pertinent experiments of our own.

Ezxperiment No. 8.

On October 13, 1911, some defibrinated blood from rhesus No. 158, then in the first
day of a typhus reaction, was centrifugated for about 30 minutes, after which the clear
supernatant serum was pipetted off. With some of this serum two rhesus monkeys
were inoculated. No. 141 received 3.5 c. c. intravenously; No. 142 received 0.5 c. c.
subcutaneously and 4 c. c. intraperitoneally.
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Result: Rhesus No. 141 developed a sharg reaction 7 days after the inoculation
(chart 3); but during a period of observation of 29 days rhesus No. 142 gave no evidence
of a reaction. At the end of this period No. 142 was subjected to an immunity test
consisting of an intravenous injection of 2.5 c. c. of defibrinated blood of rhesus No.
163, to which he responded promptly and sharply. (Chart 4.)
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Temperature curve of rhesus No. 141, showmghﬂ:st three days of typhus reaction following inoculation
. with blood serum.

Although one of the two animals inoculated (with the larger dose)
did not respond and was not vaccinated, it is clear that the blood
serum of rhesus No. 158 was infective.

CHART No.4
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Temperature curve of rhesus No. 142, showing reaction to immunity test.
Experiment No. 4.

On October 22, 1911, blood was drawn from rhesus No. 141, then in the third day
of a marked attack of experimental :ﬁrphus (chart 3), and allowed to clot in a tube.
After 3 hours, in order to separate the serum more thoroughly from the clot, the
tube was centrifugated for about 15 minutes. After drawing off the clear straw-tinted
serum, a portion of it was used for the inoculation of two monkeys. No. 147 was given



841 May 31, 1912

4.5 c. c. and No. 148, 3 c. c., both intravenously. The time that elapsed between
drawing the blood and inoculating was about 3 hours and 20 minutes.

Result: During a period of observation of 29 days rhesus No. 147 Fave no evidence
of a reaction. Rhesus No. 148, however, after an incubation period of about nine days,
developed a severe typhus, as shown by marked fever (chart 5) and successful passage
to another monkey. It should be noted that, although rhesus No. 147 and rhesus
No. 148 were of substantially the same size and vigor, yet rhesus No. 147—the one
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Temperature curve of rhesus No. 148, showing severe febrile reaction, following inoculation with blood

that received the larger dose (larger by 50 per cent)—failed to react, and when sub-
jected to an immunity test, consisting of a subcutaneous injection of about 0.5 ¢. c.,
and of an intravenous injection of 2 c. c., of defibrinated blood of rhesus No. 166,
then in the third day of an experimental typhus, rhesus No. 147 reacted promptly
and sharply (chart 6).

Although one of the two animals inoculated (with much the larger
dose) did not become infected nor immunized, it is evident that the
blood serum of rhesus No. 141, obtained after clotting and centrifu-
gation, was infective.
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Temperature curve of rhesus No. 147, showing reaction to immunity test.

Ezxperiment No. 5.

On March 6, 1912, blood was aspirated from rhesus No. 210 and No. 213. The
former was in the seventh and the latter in the fifth day of an experimental typhus.
The blood was allowed to clot in tubes and, as in Experiment No. 4, after standing
three hours it was centrifugated in order better to separate the serum from the clot.
The serum was then pipetted off and mixed. Of thisserum, 6 c, c. were intraperitone-
ally injected into rhesus No. 221.
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Result: During a period of observation of 24 days following this inoculation monkey
No. 221 manifested no recognizable symptoms of a reaction. He was therefore rein-
oculated March 30 in order to test his immunity; for thié(furfose he was given an
intraperitoneal injection of 3 c. c. of virulent defibrinated blood (rhesus Nos. 232
and g‘g Twenty-one days later, April 20, not having in the meantime given any
indications of a reaction, he was again given an intraperitoneal injection of 3 c. c. of
virulent defibrinated blood (rhesus No. 225). So far this monkey has given no recog-
nizable evidence of a reaction following this inoculation.

The results of the repeated immunity tests of rhesus No. 221
would seem to indicate that this animal was vaccinated by the first
inoculation with 6 c. c. of serum; we think it more probable, how-
ever, that this is an instance of natural immunity in this monkey.

Ezxperiment No.6. .

On October 27, 1911, some blood drawn from rhesus No. 141 (chart 3) was defribri-
nated and 3 c. c. of it tubed and centrifugated. After a centrifugation of about 15
minutes the serum was pipetted off and replaced by 5 c. c. of saline solution in which
the corguscles were thoroughly stirred up. The tube was then again put in the cen-
trifuge for 15 minutes, after which it was taken out and the supernatant liquid pipetted
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Temperature curve of rhesus No. 133, showing reaction following inoculation with washed corpuscles.

off and replaced by 5 c. c. of fresh saline solution. This maneuver was twice repeated.
In other words, the corpuscles were washed three times in an excess of saline solution.
After the third washing the corpuscles, in fresh saline solution, representing originally
3 c. c. of defibrinated blood, were injected intravenously into rhesus No. 133.

Result: After an incubation period of about 10 days this monkey developed a marked
typhus reaction (chart No. 7).

Washing the blood corpuscles three times in an excess of saline
solution had, therefore, not deprived them of the power to infect.

Ezxpervment No. 7.

On February 12, 1912, we aspirated blood from three monkeys—Nos. 196, 198, and
322—that were in the fourth, fifth, and sixth days, respectively, of experimental
hus. The blood was defibrinated and mixed. The corpuscles of 12 c. c. of this
mixed defibrinated blood were washed three times, as in experiment No. 6. After
the third washing the supernatant liquid was drawn off and discarded; then the sur-
face layer (““cream” or eucocKte layer) of corpuscles was pipetted off and injected
intraperitoneally into rhesus No. 206. the corpuscles remaining, 3 c¢. c. were
intraperitoneally injected into rhesus No. 207.
Result: Both monkeys developed well-marked reactions after an incubation period
of seven days in No. 206 and eight daysin No.207. Although the reaction in neither
was severe, that in No. 207 was perhaps the somewhat better marked (charts 8 and 9).
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Both the ‘“‘cream’ or leucocyte layer and the red ! corpuscles of
washed blood were, therefore, infective.

DiscussioN.—Nicolle, Conor, and Conseils’s interpretations are
evidently based on the assumption that the severity of the reaction
is a direct index of the virulence of the infecting dose.

If this assumption were permissible it would be difficult to say from
the character o? the reaction noted by us in rhesus No. 206 and No.
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washed corpuscles.
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Temperature curve of rhesus No. 207, showing reacti;m following an inoculation with washed “red’’
corpuscles.

207 (charts 8 and 9) which was the more virulent, the ‘“cream’’ layer
given to No. 206 or the ““‘reds’ given to No. 207. As a matter of fact,

1 Although centrifugation separates the white and the red corpuscles, this separation is never complete.
A considerable number of leucocytes are always carried down by the reds from which they can not be com-
pletely removed, even by repeated washings and reﬁted removal of the ‘““cream’’ layer. So that when we

of the ““reds” it must always be understood that a not inconsiderable number of whites are included.

is well illustrated by the following ex{)ﬁ:iment, kindly made for us by our colleague, Dr. Leake:
Some tﬂphus monkey blood was citrated and then eenlﬂﬁ:gatedlor one hour. ‘After this the serum and the
cream mwmrfmoﬂmdthemmnm’ ing “reds’”” washed three es. After each washing the
‘scream’’ layer tha ed was discarded. Leucocyte counts were made as follows: (1) Citrated blood
befare cen 7,000 ¢. mm.; ’2)plasmsa¥0ercmtmugsﬁon of 1 hour, less than 10 per ¢c. mm.;
(8) ““cream” layer after oenﬁﬁqoﬁon of 1 hour, 79,000 ¢. mm.; (4) “‘reds” after centrifugation 1 hour
and after removing the ‘‘cream,” 14,000 per ¢. mm.; (5) ‘‘reds” after washing three times and each time
the ‘‘cream” layer, 9,000 per c. mm. After an hour’s centrifugation, therefore‘ the plasma of

mm&d? lood was not freed of leucocytes and the number of leucocytes among the ‘“reds’’ was relatively
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there does not appear to be any necessary relation between dosage
and severity of reaction. ' :

Ricketts and Wilder (Feb. 5, 1910) and Anderson and Goldberﬁ:
(Feb. 18, 1910), almost simultaneously record observations to thi
effect over two years ago. We have an extreme and a very pertinent
illustration of this in the result above detailed of our experiment
No. 4 in which, of two animals of equal size and vigor inoculated
with typhus blood serum, the monkey that received the smaller
dose presented a severe reaction while the monkey that received
the larger dose (by 50 per cent) failed altogether to react although
a month later he reacted promptly and sharply to an immunity
test with a relatively sma’l)l amount .of defibrinated blood. But
waiving this objection and accepting their interpretation that “of
the various elements of the blood separated by centrifugation the
leucocytes are the most virulent,” “the plasma less active,” “and
the washed corpuscles not virulent,” (“not virulent” in the sense,
it is presumed of “low virulence,” for in one of their experiments
under “A” the “reds” which necessarily entangled some leucocytes,
were infective, as they were also in our experiment No. 7), it does
not seem to us necessarily to follow that because the degree of viru-
lence of the various elements of the blood thus separated appears
to run parallel ! with their (incorrectly) assumed richness in leucocytes
that the virus is localized in the leucocytes or has aniy relation to
the leucocytes other than that of possessing, possibly, a specific
gravity approximating, or identical with, that of these cells.

In other words, having due regard for the mechanics of centrifu-
ﬁftion, one might reasonably exPect that the distribution in the

ifferent layers of centrifugated blood of an extracellular parasite of
approximately the same specific gravity as that of the leucocytes
would be similar to, or identical with, that of the latter. This is well
illustrated by the following experiment. Some blood was drawn
into sodium citrate solution from the heart of a guinea pig infected
with anthrax. A measured amount of this was plated in agar. The
remaining citrated blood was then centrifugatej’ for one hour, after
which measured amounts of the different layers, plasma, ‘‘cream,”
and ‘‘reds,” uniform with that of the whole blood, were plated.
After incubating 18 hours at 37° the plates were examined. The
dilutions not having been sufficient to permit counting the colonies
on some of the plates, estimates of their number were made and then
certain relative values given to each, with the following result:
‘““Whole blood,” 100; ‘‘plasma,” 1; ‘‘cream,” 10,000; ‘‘reds,” 10.
Here we have an enormous excess of organisms in the leucocyte layer
and a great reduction in the plasma and in the ‘‘reds.” The reason
for the high virulence of the leucocytic layer, the lessened activity of
the plasma and the ‘‘nonvirulence”? of the washed red corpuscles is
therefore obvious.

1 As a matter of fact, there is no evidence to show that it really does, for the leucocyte content of the various
“elements” of the blood separated by centrifugation, is in the following order: ,” “reds,” plasma
(see note, Experiment No. 7).

2 Nicolle, Conor, and Conseil say: “Des divers éléments du sang, ségués par centrifugation, les globules
blancs sont en effet les plus virulents; une dose minime de ces cellules détermine chez le singe une infection
me et grave; le plasma, moins actif, semble ne devoir sa virulence qu’aux leucocytes ou débris leucocy-

dont il est malaisé de le débarrasser compldtement; les globules rouges lavés n’ont pas de virulence.”

We presume that by “n’ont pas de virulence’’—have no virulence—they mean ‘“low virulence,” for in
one of their experiments under “ A’ the “reds’”” were infective. A literal interpretation of this phrase
would make their argument in favor of an intraleucocytic localization absurd, for the “reds’’ necessarily
entangle a not inconsiderable number of leucocytes as they are precipitated by the centrifuge.
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If now we bear in mind that the severity of the reaction does not
necessarily correspond to the degree of virulence (dosage), even
though it may do so under certain circumstances, then we believe
we have accurately reproduced in this experiment with anthrax
blood the results obtained by Nicolle, Conor, and Conseil after
centrifugation of citrated typhus blood.

In view of the foregoing 1t is easy to conceive that typhus blood
serum may by sufficient centrifuﬁation be made noninfective even
to so (supposedl{) sensitive a subject as man. On account of the
variable susceptibility of the monkey, very little significance can be
attached to the negative result of the single inoculation with cerebro-
spinal fluid. It does not prove that this fluid is not infective, although
it is in harmony with the result of a human experiment made by
Otero in 1908. But even if it did, to have the significance that
Nicolle, Conor, and Conseil seem to attach to it, it would be necessary
to show, first, that the cerebrospinal fluid of typhus is quite free of
leucocytes, and second, that in infections due to an extracellular
parasite this fluid is invariably virulent.

ConcLusioNs.—From the foregoing discussion we believe it permis-
sible to conclude: (1) That the evidence adduced by Nicolle, Conor,
and Conseil does not especially favor their hypothesis of an intraleu-
cocytic localization of the virus of typhus. On the contrary, the
infectivity of centrifugated blood serum, obtained after clotting, with
its low leucocyte content would be in favor of a parasite free in the
circulating plasma of the blood; (2) that the blood serum of virulent
typhus blood is constantly infective, whether obtained from defibri-
nated blood or after clotting, instances of its apparent avirulence being
explicable by a natural resistance of the monkey; (3) that it may
perhaps be possible to deprive typhus blood serum (obtained after
clotting) of its virulence gy prolonged centrifugation, but that this
does not necessarily indicate an intraleucocytic localization of the
virus; and (4) that repeated washings of the blood corpuscles do not
deprive them of their infectivity, a fact explicable by the physical
phenomena involved in centrifugation.

FILTERABILITY.

VIRUS IN THE BLOOD.

The question of the filterability of the virus as it exists in typhus
blood has been studied by several groups of workers. Ricketts and
Wilder were the first to come forward with an answer to this question.
On February 5, 1910, they reported a filtration experiment. In this a
monkey inoculated with filtered (Berkefeld candle) blood serum (from
defibrinated blood) failed to react. Almost simultaneously Gold-
berger and Anderson (Feb., 18, 1910) reported a similar experi-
ment with a like result. In a paper published some weeks later
(Apr. 23, 1910) Ricketts and Wilder report apparently the same
result from a second experiment. .

In October, 1910, Nicolle, Conor, and Conseil reported two series of
.experiments with filtered serum (from clotted blood) on monkeys and
a third on man. In the first, one of the two monkeys that had re-
ceived the filtered serum gave no indications of a reaction; the other
(bonnet 47) presented an elevation of temperature of 0.5 degree
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between the sixteenth and eighteenth day,!so that the result was
doubtful. When later subjected to an immunity test bonnet 47

roved refractory, from which they conclude that the subcutaneous
noculation of filtered typhus serum produced in this monkey a feeble
thermic reaction (dougrtl}ul), which, however, conferred an absolute
immunity to a subsequent immunity test.

In the second series of their experiments neither the monkey that
received the unfiltered serum nor the three monkeys that received the
big doses of the filtered serum presented the slightest indications of a
reaction.

In a third experiment one of the authors submitted himself to a
subcutaneous injection of 0.25 ¢. c. of filtered typhus serum without
developing any symptoms.

After reviewing the results of filtration recorded by Ricketts and
Wilder and by Anderson and Goldberger, Nicolle, Conor, and Conseil
(January, 1911) conclude ‘‘that the serum obtained by centrifugation
of defibrinated blood is always inactive after filtration; that the
serum obtained after coagulation is generally also inactive after filtra-
tion, but not constantly so; and that the only hypothesis that per-
mits of an explanation of these facts is that under ordinary conditions
the unknown microbe of typhus is present in the filtrate in numbers
too small to cause infection or immunization of the inoculated animal.
This microbe is therefore filterable and probably intraleucocytic.” It
should here be noted that this was written before the result of the
immunity test of the monkey used in the second of Ricketts and
Wilder's filtration experiments was published. This result appeared
in a paper published Il))y Wilder in July, 1911, and showed that as in
one of Nicolle, Conor, and Conseil’s experiments the monkey that had
received the injection of filtered ( efibrinated blood) serum was
resistant to the immunity test.

In September, 1911, Nicolle, Conor, and Conseil reported still
another filtration experiment. Believing that the virus is intraleu-
cocytic they thought ‘‘that it would perhaps be possible to obtain,
by the artificial disintegration of a large number of these cells, enough
free organisms so that their filtered emulsion would infect the mon-
key.” This, however, did not prove to be the case and they conclude
that ‘‘in this instance, again, the number of organisms that passed the
filter was undoubtedly insufficient,” so that their ‘‘previous positive
filtration experiment remains unique.” They are evidently still
ignorant of Ricketts and Wilder’s ‘‘positive”” (%) result.

In November, 1911, Gaviiio and Girard published some studies in
typhus, in which they report an absolutely negative result following
inoculation of a monkey with filtered (through a Berkefeld candle)
peritoneal exudate rich in erythrocytes and leucocytes, particularly
polynuclears. This was obtained from the peritoneal cavity of a
monkey at the height of an experimental typhus three hours after
injecting some peptonized broth.

Summarizing the foregoing, we have eight attempts, so far recorded,
to pass the virus of typhus through a Berkefeld filter. Of these,
six were negative; in one of the other two (Wilder, 1911) the monkey
that had been inoculated with the filtrate, without giving any evi-
dence of a reaction, was later found to be resistant to an immunity

a 1 Ir,r’ their summary January, 1911, this is stated as “0.5° to 0.8° between the fifteenth and twenty-first
ay.
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test with virulent blood; in the other (Nicolle, Conor, and Conseil,
January, 1911), one of a ﬁair of monkeys inoculated with some of
the filtrate is described as having presented a doubtful reaction, and
later was found resistant to an inoculation with virulent blood.

Before discussing these results and their significance, we desire to
record some new experiments of our own.

Ezxperiment No. 8.

On October 13, 1911, some blood was drawn from rhesus No. 158, then in the
first day of a severe experimental typhus. After defibrination this blood was cen-
trifugated for about half an hour, after which the supernatant serum was pipetted
off. A portion of the serum was diluted with three volumes of saline solution and
then passed through a Berkefeld candle, after which the following inoculations
were made: Of the unfiltered serum rhesus No. 141 was given 3.5 c. ¢. intravenously
and rhesus No. 142, 4 c. c. intraperitoneally and 0.5 c. c. subcutaneously. Of the
diluted filtered serum rhesus No. 143 was given 8.5 c. c. (representing 2.12 c. c. of the
original) intravenously and 6 c. c. (representing 1.5 c. c. of the original) intraperito-
neally; rhesus No. 144 was given 9.5 c. c. (representing 2.4 c. c. of tile original) intra-
venously and 5 c. c. (representing 1.25 c. c. of the original) intraperitoneally.

Result: Rhesus No. 141 (unfiltered serum), after an incubation period of 7 days,
developed a shar;l; reaction (chart 3), on the third day of which he was sacrificed in the
act of aspirating blood for passage. Rhesus No. 142 (unfiltered serum), 143 (filtrate),
144 (filtrate), during a period of observation of 29 days gave no evidence of a reaction.
At the end of this period these three monkeys were subjected to an immunity test,
each receiving intravenously 2.5 c. c. of defibrinated blood of rhesus No. 163, then in
the second day of a marked experimental typhus. All three animals responded
promptly and sharply to this test (chart 4).

It appears, therefore, that of the two monkeys (Nos. 141 and 142)
that were inoculated with virulent typhus serum obtained after a
half hour’s centrifugation of virulent defibrinated blood (virulent for
two monkeys in a dose of 3.5 c. c. each, intravenously) one (the one
receiving the larger dose) failed to react without being refractory to
the immunity test and that neither of the two monkeys inoculated
with the filtered serum was either infected thereby or had any
resistance conferred upon it.

Experiment No. 9.

Or October 22, 1911, blood was drawn from the carotid of rhesus No. 141, at this time
in the th’zd day of a marked attack of experimental typhus, and allowed to clot in a
tube. At the end of 3 hours the tube was centrifugated for about 15 minutes in order
to separate the serum more thoroughly from the clot. ~After drawing off the clear straw-
tinted serum a portion was diluted with 3 volumes of saline solution and passed through
a Berkefeld filter, after which the following inoculations were made: Of the unfiltered
serum, rhesus No. 147 was given 4.5 c. c. and No. 148, 3 c. c., both intravenously. Of
the dilute filtered serum rhesus Nos. 115a and 115b were each given 10 c. c. (represent-
ing 2.5 c. c. of undiluted serum) intravenously and 2 c. c. (representing 0.5 c. c. of
undiluted serum) intraperitoneally.

Result: As already stated in a previous connection, rhesus No. 148 (3 c. c. serum)
develoged a severe typhus reaction after an incubation period of about 9 days (chart
5). Rhesus No. 147 (4.5 c. c. serum), No. 115a (3 c. c. filtered serum), No. 115b (3 c. c.
filtered serum) during a period of observation of 29 days following the inoculation,
presented no recognizable evidence of a reaction. At the end of this period of
observation monkeys Nos. 147, 115a¢ and 1150 were subjected to an immunity test
consisting of an inoculation of defibrinated blood of rhesus No. 166 then in the third
day of a marked experimental typhus, No. 147 receiving 2 c. c. intravenously and
0.5 c. c. subcutaneously, No. 115a 2.5 c. c. subcutaneously, and No. 115b 2.5 c. c.
intravenously. Rhesus Nos. 147 and 115b reacted promptly and sharply to this test
(charts 6 and 10). No. 115a, however, gave no evidence of a reaction during a riod
of 33 days following this test. Sixty-two days after the inoculation with the filtered
serum rhesus No. 115a was given a second immunity test consisting of an inoculation,
part intravenous and part subcutaneous, of 2.5 c. c. of virulent defibrinated blood of
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rhesus No. 176, then, in the second day of a marked attack. Twenty-eight days later,
or 90 days after the inoculation with filtered serum, having failed to react to the second
test, this animal was subjected to a third immunity test consisting of an intravenous
inoculation of 3.5 c. c. of mixed defibrinated blood from rhesus Nos. 308 and 309,
both of which were then in the second day of marked experimental attacks.

Following this inoculation rhesus No. 115a, after an incubation period of 8 days,
developed a well-marked typhus reaction (chart 11).
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It would apﬁ)ear therefore (1) that of the two animals that were
inoculated with the unfiltered serum obtained after coagulation and
centrifugation of virulent blood, one (the one receiving the larger dose)
failed to react without, however, being resistant to the sugse uent;
immunity test and (2) that neither of the two monkeys inoculated
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Temperature curve of rhesus No. 115a, showing reaction following third immunity test.

with the filtered serum was infected nor were they vaccinated by the
inoculation, although the failure of one of them (115a) to react to
two successive immunity tests might have suggested that he had been
vaccinated had he not been given a third test to which he responded
promptly and definitely.
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Ezxperiment No. 10.

On January 20, 1912, some blood was drawn into a tube from the carotid of rhesus
No. 309, which at this time was in the second day of a sharp attack of the experimental
disease. This blood was allowed to clot at room temperature. At the end of two and
one half hours it was centrifuiated, after which the perfectly clear serum was pipetted
off and a portion diluted with 2 volumes of saline solution. This diluted serum was
then passed through a Berkefeld candle, after which the following inoculations were
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made: Rhesus No. 194 was given 18 c. c. of the filtrate (representing 6 c. c. of serum)
intraperitoneally; rhesus No. 195 was given 6 c. c. of unfiltered serum, likewise intra-
peritoneally.

Result: Rhesus No. 195 developed what was probably a typhus reaction after an
incubation period of 8 days (chart 12). Some doubt, however, is cast upon this inter-
pretation by the fact that this monkey’s normal temperature was somewhat high, due,
probably, to a coexisting tubercular infection that later was found to be present.
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Rhesus No. 194 presented no indications of a reaction during a period of observation of
34 days. At the end of this time he was subjected to an immunity test coneisting of
an intraperitoneal injection of 6 c. c. of virulent defibrinated blood without eliciting
any evidence of a reaction. This would suggest that this monkey had been made
refractory by the inoculation with the filtrate, just as appeared to have happened in
one instance in Rickets and Wilder’s experience (Wilder, 1911) and in one instance in
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the experience of Nicolle, Conor, and Conseil (January, 1911). On subjecting this
monkey to another immunity test (3 c. c. defibrinated blood intraperitoneally), how-
ever, 70 days after the inoculation with the filtered serum rhesus No. 194 responded

promptly and sharply as may be seen from chart 13.
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It would agpear therefore that the inoculation of rhesus No. 194
with 6 c. c. of filtered serum obtained after centrifugation of clotted
typhus blood had neither infected nor vaccinated this animal.
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FEzxperiment No. 11.

On March 6, 1912, blood was aspirated from rhesus No. 210 and No. 213. The former
was in the seventh and the latter in the fifth day of an experimental typhus. The
blood was allowed to clot. After 3 hours it was centrifugated in order better to sep-
arate the serum from the clot. The serum was then pipetted off and the two speci-
mens were mixed. A portion of this serum was diluted with 3 volumes of saline
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golution and then passed through a Berkefeld filter, after which the following inocula~
tions were made:

Rhesus No. 221 received 6 c. c. of unfiltered serum, rhesus Nos. 223 and 224 each
received 6 c. c. of filtered serum intraperitoneally.

Result: None of these animals presented any evidence of a reaction following this
inoculation. Twenty-four days later the three were subjected to an immunity test
consisting of an intraperitoneal injection of 3 ¢. c. of virulent defibrinated blood of
rhesus Nos. 232 and 233, diluted with 2 c. c. of saline solution. Following this rhesus
Nos. 223 and 224 responded %rﬁmpﬂ{land sharply (charts 14 and 15), but No. 221 gave

no evidence of a reaction. esus No. 221 has been subjected to two more immunity

tests since, but so far has presented no evidence of a reaction. (Cf. Exp. 5.)

It would appear, therefore, that the inoculation of two monkeys
with filtered serum obtained after centrifugation of clotted typhus
blood had produced neither infection nor immunization in either.

Summarizing our attemgis to infect the rhesus monkey with filtered
:;]y'phus blood serum, we find that in no instance was infection pro-

uced, and that when subjected to an immunity test 2 (rhesus 115a,
experiment 2, and rhesus 194, experiment 3) of the 7 monkeys
employed at first appeared to be resistant (apparently vaccinated),
but later when the test was repeated both responded.

Discussion.—Having presented first a summary of the results of
the filtration experiments recorded in the literature and then detailed
our own attempts to pass the virus of typhus through the Berkefeld
filter, we may proceed with a consideration of their interpretation
and significance.

The significance to be attached to the results of the filtration
experiments, as a whole, evidently hinges on the interpretation to
be given to the observation that some of the monkeys that had been
inoculated with filtered typhus blood serum were subsequently
resistant to an immunity test, although the inoculation with the
filtrate had not been followed by any definite evidence of a febrile
reaction. Nicolle, Conor, and Conseil (October, 1910, p. 3) interpret
the resistance to the immunity test of one of their monkeys as indi-
cating an immunization caused by ‘“the microbe of typhus, which is
very small and passes the Berkefeld filter”’; whereas, Wilder suggests
that a similar result in Ricketts’s and Wilder’s experience ‘‘may be
explained by one or more of several different hypotheses. The animal
may have been naturally immune to typhus. If such is the case,
however, he is the first normal monkey with which we have had to
deal that has shown such an absolute immunity when inoculated
with over 1 c. c. of virulent blood. A second possibility is that the
animal was immunized by the filtered serum.” ~‘‘Such immunization
could have been accomplished either by microorganisms sufficiently
small to pass the filter, by fragments of organisms, or by toxins.”
Although Wilder is evidently disinclined to attach any importance
to the idea that the normal monkey may be naturally immune to
typhus, and Nicolle, Conor, and Conseil do not even consider it, the
results of our inoculations with virulent typhus blood serum (unfil-
tered), as well as the final results of the repeated immunity tests,
clearly show that something in the nature of a natural immunity or
transient unresponsiveness to typhus is possessed by some normal
monkeys and we believe this to be the true explanation of the instance
noted by Nicolle, Conor, and Conseil and that by Ricketts and Wilder.
We believe that, had they repeated the immunity tests in these
monkeys as we did in ours, their results would probably have shown

68
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as did ours that these animals were only apparently (% transientgﬂ)
e

resistant. These monkeys were therefore not immunized by
filtered typhus serum.

CoNcLusIONS.—-It is permissible to conclude from the foregoing that
there is no evidence to show that the virus in the blood of typhus is
able to {mss the Berkefeld filter; and, incidentally, that virulent
typhus blood contains no toxin, or contains it in quantities too small
to cause an appreciable increase in the normal resistance of the mon-
key when injected, even repeatedly, in the ordinary doses.

THE VIRUS IN THE LOUSE,

The fact that the orfanism of typhus, as it occurs in the blood,
does not appear capable of passing the Berkefeld filter does not of
necessity mean that it may not be capable of passing in the form in
which it exists in the body of the louse. It was decided, therefore,
to put this idea to the test of experiment.

Experiment No. 12,

On December 3, 1911, 82 living body lice of group No. 7—M and 83 of group No.
8—M were crushed and rubbed up in 16.5 c. c. of saline solution. Of this suspension:
11 c. c. were diluted with an equal volume of saline solution and filtered through a
Berkefeld filter. With 15 c. c. of the clear filtrate, representing 75 boc.y lice, rhesus
No. 311 was inoculated by an injection of about 13 c. c. intraperitoneally and about
2 c. c. subcutaneously. ntrol inoculations with the original (undiluted) suspension
(reported in a previous communication by Goldberger and Anderson, Mar. 1, 1912)
were made in two rhesus monkeys; one, No. 308, received 3.5 c. c. (representing 35
lice), and No. 309, 1.5 c. c. (r(ifresenting 15 lice) subcutaneously.

Body lice of group No. 7—M had been allowed to feed daily during the 6 days
immediately prior to the date of the experiment on various cases of typhus fever in
the Hospi eneral, Mexico City. They were last ap&lied to case No. 16—M, in the
eleventh day of illness, at 10.50 to 11.20 a. m. December 2. Body lice of group No.
8—M were insects that had been allowed to feed daily during the 5 days immediately
})receding the date of the experiment on various cases of typhus fever. They were

ast applied to case No. 16—M, in the eleventh day of illness, at 10.20 to 10.50 a. m.,

December 2. Throughout the period during which they were allowed to feed on
patients with typhus the lice of groups Nos. 7—M and 8—M were kept at room tem-
perature (about 14 to 24° C.). .

Result: As has already been reported, the controls—rhesus Nos. 308 and 309—pre-
sented no evidence of a typhus reaction. No. 311 developed a markedly remittent
temperature following-the inoculation with the filtrate, and later was found to be
infected with tuberculosis. This experiment has, therefore, no significance, so far as
filtration is concerned.

Ezxperiment No. 13.

The precedingbfxperiment was repeated on December 10. At 5.30 p. m. 478 lice
of group No. 9—M were crushed and rubbed up in 48 c. c. of saline solution. Of this
suspension about 7.5 c. c. (representing about 73 lice) were subsequently injected
in rhesus No. 320. Another portion of the suspension, after dilution with 2 volumes
of saline solution, was filtered through a Berkefeld filter, and then 39 c. c. of the filtrate,
representing not less than 130 lice, were injected intraperitoneally in rhesus No. 319.
The lice composing group No. 9—M were body lice that had been applied daily
and been allowed to feed on various cases of typhus at the Hospital General, Mexico
City, during the 6 days immediately prior to the date of the experiment. Through-
out this period they were kept at room temperature (14° to 24° C.). They were last
applied on December 9 between 10.15 a. m. and 12 m. to case No. 19—M, in the seventh
day of illness.
esult: As already reported (Goldberger and Anderson, 1912), rhesus No. 320 pre-
sented no evidence of a typhus reaction following the inoculation with the ed
lice suspension. This animal, after resisting two successive immunity tests with
defibrinated blood, was subjected to a third test February 23, 1912, or 75 days after
inoculation with the lice suspension. This consisted of an intraperitoneal inocula-



853 May 31, 1912

tion of 6 c. c. of virulent defibrinated blood. During 3 days, beginning 14 days after
this inoculation, rhesus No. 320 gresented a well-defined perturbation in temperature
that may have represented an abortive typhus reaction (chart 16).

Rhesus No. 319 presented no evidence of a reaction following the inoculation with
the filtrate. Thirty-one days later he was subjected to an immunity test consisting
of an intravenous inoculation of 3 c. c. of virulent defibrinated blood of rhesus No.
187; 21 days after this, having in the meantime presented no evidence of a typhus
reaction, he was subjected to a second test consisting of an intravenous injection of 2.5
c. c. of virulent defibrinated blood of rhesus No. 115a. Not presenting any evidence
of a reaction, he was subf'ected to a third test on February 23, 75 days after the inocu-
lation with the filtered lice suspension. This test, as in the case of rhesus No. 320,
consisted of an intraperitoneal injection of 6 c. c. of virulent defibrinated blood.
During a ‘}))eriod of observation of 33 days following this, rhesus No. 319 presented no
recognizable indications of a typhus reaction.

Discussion.—The immunify tests given monkeys No. 319 and
No. 320 would indicate the gossessmn of a complete insusceptibility
to typhus by the former and an almost if not (}mte complete insus-
ceptibility by the latter. In the early stages of our work we would
have been inclined to interpret this resistance as due to an immuniza-
tion induced by the original inoculation of filtered and unfiltered

CHART No. 16

Elu uuzs zz 27|28 zsl":AKzC"a als|6]| || jufrzfiz]ia]s|iC {1819 2o?zv {22 23 |24
el [Rhebuls No|3 -
ot iy S
“ P
| e
=t 1 1
“© S S S
» Y - e
f = ] v — v_"£:z
» iy s
. —
" -
o
»
- e

Temperature curve of rhesus No. 320, showing abortive (?) reaction following third immunity test.

lice suspensions, respectively. Our more recent ex]i:en'ence, how-
ever, having developed evidence that a healthy monkey may from
time to time be encountered that is naturally resistant, a definite
interpretation of the result of this single experiment is not permis-
sible. Nevertheless, we undoubtedly have here a suggestion of a
filterable phase in the body of the louse.

With the idea of obtaining a clearer conception of the nature of the
virus of typhus we have studied its resistance to drying and to certain
extremes of temperature.

DRYING.

Experiment No. 14.

At 12 m., October 22, 1911, 3 c. c. of virulent defibrinated blood of rhesus No. 141
(then in the third day of an experimental typhus) were put in one petri dish and 6c.c.
in another. The dishes with the lids tilted were placed over sulphuric acid in a desic-
cator from which the air was then exhausted. This apparatus with the blood was then
placed at a temperature of from about 15° to19°C. At the end of 25 hours the vacuum
was broken and the dish containing the 3 c. c. of blood was removed, after which the
air in the apparatus in which the dish with the 6 c. c. of blood remained was again
exhausted and the apparatus continued as before.
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The 3 c. c. of blood were found to have been dried and to have formed a scale on
the bottom of the dish. The dry blood was rubbed up in saline solution and injected
intraperitoneally into rhesus No. 130.

At the end of 6 days, that is, on October 28, the dish containing the 6 c. c. of blood
was removed from the desiccator. The blood was found dried into a scale. This
(I{'neqé)glood was rubbed up in saline solution and injected intraperitoneally into rhesus

0. 129,
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Temperature curve of rhesus No. 130, showing reaction following immunity test.

Result: Neither rhesus No. 130 nor No. 129 presented any evidence of a reaction.
Thirty-eight days after the inoculation of the former and 32 of the latter, both were
subjected to an immunity test consisting of an intravenous injection of 2.5 c. ¢. of
defibrinated blood of rhesus No. 170, then in the fourth day of an attack of typhus.
Both monkeys promptly responded to this test, No. 130 developing a grave reaction,
and No. 129 a reacticn of moderate severity (charts 17 and 18).

Monkeys Nos. 130 and 129 were therefore neither infected nor
immunized by the inoculation, in the one of 3 c. c. of virulent defibri-
nated blood after drying 25 hours, and in the other of 6 c. c. after
drying 6 days.
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Temperature curve of rhesus No. 129, showing reaction following immunity test.

Experiment No. 15.

At 2 p. m., February 12, 1912, 3 c. c. of mixed virulent blood of rhesus Nos. 196,
198, and 322 was put in a petri dish, and the dish, with the cover tilted, placed over
sulphuric acid in a desiccator as in experiment No. 14. After exhausting the air the
as)s}')lmtus was placed at 15° C. At2p. m,, Februg 13—that is, after 25 hours—the
dish with the blood now dried to a scale was removed from the apparatus. The blood
was then rubbed up in saline solution and injected intraperitoneally into rhesus No.
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Result: During a period of observation of 39 days monkey No. 208 presented no
evidence of a reaction. Forty-six days after the inoculation this monkey was sub-
jected to an immunity test consisting of an intraperitoneal injection of 3 c. c. of defi-

rinated blood of rhesus No. 234 difuted with 2 c. c. of saline solution. To this test
monkey No. 208 reacted promptly and sharply.

It would appear, therefore, that the inoculation with 3 c. ¢. of
virulent defibrinated blood after drying for 25 hours had neither
infected nor immunized this animal.

ConcLusions.—The negative outcome of these two experiments
would indicate that the typhus virus can not survive drying, or, more
accurately, that it loses its virulence when dried for 25 hours under
the conditions described. Unfortunately the nature of the problem
does not permit final conclusions to be drawn from so small a number
of experiments.

HEAT.

Gavifio and Girard were the first to study the resistance of the
typhus virus to heat. In May, 1910, they inoculated a monkey with
10 c. c. of defibrinated typhus blood after heating at 50° for 40 min-
utes. The monkey so inoculated developed a well-marked febrile
reaction after an incubation period of 14 days.

In a second experiment, performed three months later, they inocu-
lated a monkey with 4 c. c. of defibrinated blood after heating at 55°
for 15 minutes. This inoculation not being followed by any evidence
of a reaction, Gavifio and Girard concluded that the virulence of the
blood was destroyed by the heating to which they had subjected it.
The immunity of this animal was not tested until later; when tested
56 days after the inoculation of the heated blood with 3 c. c. of
defibrinated typhus blood the monkey gave no evidence of a reao-
tion. Commenting on this result, Gavifio and Girard state that it
would seem as if the first noninfecting injection with heated blood
vaccinated against a subsequent injection with virulent blood,
although they add that the objection might be raised that they had
encountered 1n this animal one that was naturally immune.

In October, 1910, Nicolle, Conor, and Conseil reported an experi-
ment in which the intraperitoneal injection of 4 c. c. of citrated blood
(virulent for the controls) after heating at 50° C. for 15 minutes con-
ferred no resistance to a subsequent immunity test. They concluded
from this that the virus is destroyed by heating at 50° for 15 minutes.
In view of the positive result obtained by Gavifio and Girard, and
in the light of the fact several times referred to in other portions of
this paper that the monkey is not invariably responsive to an infec-
tive inoculation, this conclusion is not permissible.

Ina pa{)er published in November, 1911, Gavifio and Girard report
additional tests of the resistance of the typhus virus to heat. In
one experiment thefy inoculated three guinea pigs intraperitoneally,
each with 3 c. c. of defibrinated typhus blood heated at 55° for 15
minutes. None of these pigs presented any indications of a reaction.
The immunity test, if made, is not recorded. In a second experi-
ment they inoculated each of two monkeys with 7 c. c. of defibrinated
typhus b{ood after heating at 55° for 15 minutes. Not presenting
any evidence of a reaction, they were subjected to an immunity test
one month later. To this both monkeys gave marked reactions.
Consequently they conclude that typhus blood heated for 15 minutes
at 55° loses its virulence and that a noninfecting injection of heated
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blood does not vaccinate against' a subsequent inoculation with
virulent blood.

The heating experiments recorded in the literature may be sum-
marized as follows:

At 50° for 40 minutes.—One experiment, 1 monkey; blood retained
its virulence (Gaviiio and Girard).

* At 50° for 15 minutes.—One experiment, 1 monkey; not infected,
not immunized (Nicolle, Conor, and Conseil).

At 55° for 15 minutes.—One experiment, 1 monkey; not infected,
but resisted immunity test (Gavifio and Girard). One experiment,
3 guinea pigs; not infected; immunity test not recorded (Gavifio
and Girard). One experiment, 2 monlzeys ; not infected, not immu-
nized (Gavifio and Girard).

Before attemptin.% to interpret these results, we desire to record
some experiments of our own.

Experiment No. 16.

- On October 22, 1911, we heated some virulent defibrinated blood of rhesus No. 141
in a tube at 55° for 15 minutes and with it inoculated 2 monkeys: Rhesus No. 131,
received 3.5 c., c., and rhesus No. 132, 3 c., c., both intravenously.

Result: Neither of this pair of monkeys presented any evidence of a reaction fol-
lowing their inoculation, although 3 other monkeys, inoculated at the same time
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Temperature curve of rhesus No. 131, showing reaction following immunity test.

with like doses of the unheated blood, all developed well marked typhus reac-

tions. Twenty-nine days later rhesus Nos. 131 and 132 were subjected to an immunity

test consisting in each of an intravenous injection of 2.5 c. c. of defibrinated blood of

thesus No. 166, then in the third day of a typhus reaction. Both animals reacted

sharply (charts 19 and 20); rhesus No. 131, after an incubation of 14 days with a fever

gf 8 <,ia 8’ (%pratlon, and rhesus No. 132 after an incubation of 8 days with a fever of 6
ays’ duration.

" The two animals were therefore neither infected nor immunized.

Ezxperiment No. 17.

On February 14, 1912, we heated some virulent defibrinated blood in a tube at 60°
for 5 minutes and injected 3 c. c. of it into the peritoneal cavity of rhesus No. 199.

, Result: During a g‘enod of observation of 23 days monkey No. 199 gave no indica-
tions of a reaction. Tested at the end of this Npenod by an intraperitoneal injection
of 6 :: c. of virulent defibrinated blood, rhesus No. 199 developed a well marked febrile
reaction.

. This animal was therefore neither infected nor immunized by the
injection of 3 c. c. of blood heated at 60° for 5 minutes.
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Ezxperiment No. 18.
On February 23 we gave Java monkey No. 211 two intraperitoneal injections of

heated defibrinated typhus blood; the first of 6 c. c. heated gy mistake at 60° for 5
minutes, and the second also of 6 c. c. heated at 55° for 5 minutes.
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Result: Following these injections monkey No. 211 manifested no evidence of a
reaction. An immunity test given 36 days later consisting of an intraperitoneal injec-
tion of 3 c. c. of defibrinated blood of rhesus No. 234, then in the second day of an ex-
genmental typhus, diluted with 2 c. c. of saline solution, was followed after an incu-
(ml 2pl<;riod of 6 days by a typhus reaction terminating in death on the ninth day

c .
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It would appear therefore that this monkey was neither infected
nor immunizeX by the intraperitoneal injection of 6 c. c. of blood
heated at 55° for 5 minutes nor by that at 60° for 5 minutes.
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Experiment No. 19.

On March 6, 1912, we heated some virulent blood in a tube at 55° for 5 minutes and
injected 6 c. c. of it into the peritoneal cavity of rhesus No. 220.

Result: During a period of observation of 24 days this animal presented no recog-
nizable indications of a reaction. Tested at the end of this time by an intraperitoneal
inf’ection of 3 c. c. of defibrinated blood cf rhesus No. 234, diluted with 2 c. c. of saline
solution, monkey No. 220 promptly developed a severe reaction (chart 22).

_ It would appear, therefore, that monkey No. 220 was neither
infected nor immunized by the intraperitoneal injection of 6 c. c. of
typhus blood heated at 55° for 5 minutes.

Our experiments may be summarized as follows: ) )

. At 55° for 15 minutes.—One experiment; neither infection nor
immunization in 2 monkeys. . . .

At 60° for 5 minutes.—One experiment; 1 monkey; neither infec-
tion nor immunization. . . .

At 60° for 5 minutes and 55° for 5 minutes, combined.—One experi-
ment; 1 monkey; neither infection nor immunization.
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At 55° for 5 minutes.—One experiment; 1 monkey; neither infec-
tion nor immunization.

Combining the summary of the experiments previously recorded
with that of our own, we have the following:

50° for 40 minutes.—One experiment, 1 monkey; blood retained
its virulence (Gavifio and Girard).

50° for 15 minutes.—One experiment, 1 monkey; not infected, not
immunized (Nicolle, Conor, and Conseil).

55° for 15 minutes.—One experiment, 1 monkey; not infected, but
resisted immunity test (Gavifio and Girard).

One experiment, 3 guinea pigs; not infected; immunity test not
reported’?()}aviﬂo and Girard).

One experiment, 2 monkeys; not infected, not immunized (Gavifio
and Girard).

One experiment, 2 monkeys; neither infection nor immunization
(Goldberger and Anderson).

55° for 5 minutes.—One experiment, 1 monkey; neither infection
nor immunization (Goldberger and Anderson).
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55° for 5 minutes combined with 60° for 5 minutes.—One experi-
ment, 1 monkey; neither infection nor immunization (Goldberger and
Anderson).

60° for 5 minutes.—One experiment, 1 monkey; neither infection
nor immunization (Goldberger and Anderson).

Reviewing this summary, we find one experiment by Nicolle,
Conor, and Conseil, in which blood heated at 50° for 15 minutes
neither infected nor immunized, and one by Gavifio and Girard in
which blood heated at 55° for 15 minutes did not infect but apparently
immunized, which a}ilpear to be out of harmony with the other results.
If we bear in mind the possibility, to which we have elsewhere in this
paper called attention, that the normal monkey may at times fail to
respond to the first and sometimes to the second inoculation with
virulent material, we will have (what we believe is) the explanation
of this lack of harmony.

ConcrLusioNs.—The determination of the resistance of typhus
virus to heat is obviously beset with the same difficulties as the
determination of its resistance to drying. Our inability to cultivate
the organism hardly permits of the final determination of these points.
Nevertheless, when we combine the results of our own heating exper-
iments with those previously recorded we have a body of facts that
justif% certain conclusions that may be summarized as follows:

1. The virus may (perhaps generally does) retain its virulence
after heating at 50° for 40 minutes.

2. The virus is deprived of virulence (?killed) by heating at 55°
for 15 minutes.

3. The virus is probably deprived of virulence (?killed) by heating
at 60° for 5 minutes.

4. The virus is probably deprived of virulence (? killed) by heating
at 55° for 5 minutes.

FREEZING.

So far as we are aware, the following attempts to determine the
resistance of the typhus virus to ‘““freezing” are the first to be

recorded:
Expertment No. 20.

At 12.30 p. m., October 22, 1911, some defibrinated blood of rhesus No. 141 (chart
3), then in the third day of a typhus reaction, was put into a freezing mixture of ice
and hydrochloric acid and frozen solid. At 2.30 p. m. it was removed from this
mixture and placed in a tank of brine at 0° C. At 1.30 p. m., October 23, it was
taken out of the brine, rapidly thawed and, after warming slightly, 3 c. c. of it were
intraperitoneally injected into rhesus No. 155.

Result: After an incubation period of 8 days this monkey developed a well-marked
typhus reaction.

The infectivity of the blood was, therefore, not destroyed by
“freezing”’ for 25 hours.

Expertment No. 21.

On February 12, 1912, some virulent defibrinated blood from rhesus Nos. 196, 198,
and 322 was frozen as in the preceding experiment and put in a tank of brine at 0°
C. The blood was allowed to remain at this temperature for 8 days—that is, till
February 20; it was then removed and allowed to thaw at room temperature. Having
t}lmwedl,vit Evas warmed slightly, and 6 c. c. of it was injected intraperitoneally into
rhesus No. 210. .
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Result: After an incubation period of 9 days, rhesus No. 210 developed a well-
defined typhus reaction of about 8 days’ duration. He later resisted an immunity
test consisting of an intraperitoneal injection of 3 c. c. of defibrinated blood of rhesus

No. 324, diluted with 2 c. c. of saline solution.
It appears, therefore, that the infectivity of the blood was not
destroyed by ‘‘freezing” for 8 days.

Ezxperiment No. 22.

On February 23, 1912, some virulent blood obtained from rhesus Nos. 200, 203, and
204 was frozen and placed in brine at 0° C., as in the preceding experiments. It was
kept in the brine at 0° C. for 15 days until March 9, when it was removed and per-
mitted to thaw at room temperature. After warming slightly, 6 c. c. of it was injected
intraperitoneally into Java monkey, No. 226. :

Result: Dunn% a period of observation of 30 days this animal presented no evidence
of a reaction. Thirty-two days after the inoculation monkey No. 226 was subjected
to an immunity test consisting of an intraperitoneal injection of 3 c. c. of defibrinated
blood of rhesus No. 216, diluted with 2 c. c. of saline solution. To this it responded
promptly with a severe typhus reaction.

. Virulent blood, after ‘‘freezing” for 15 days, did not therefore
infect or vaccinate. . . .

Concrusions.—The foregoing experiments are not extensive
enough to define more than roughly the degree of resistance of the
typhus virus to freezing. It is clear, however, that typhus blood

may retain its infectivity after freezing (0° C.) for at least 8 days.
SUMMARY AND CONCLUSIONS.

1. The literature bearing on the duration of the infectivity of the
blood is critically reviewed. Two experiments are reported, and the
following conclusions are drawn:

(a) T}gle blood of the monkey infected with typhus may be virulent
in the prefebrile stage, but no satisfactory evidence of that fact has

et been adduced. :
b) The blood of the monkey may still be virulent 24 to 32 hours
after the return of the temperature to normal.

2. The literature bearing on the question of the localization of the
virus is critically reviewed, and it 1s pointed out that the evidence
adduced by Nicolle, Conor, and Conseil, in su(i)port of their hypothesis
of an intraleucocytic localization, is not valid. New experiments are
detailed, and the following conclusions are drawn:

(a) The available evidence favors the view that the typhus virus
is extracellular and free in the circulating plasma.

(b) The serum of virulent typhus %ood is constantly infective
whether obtained from defibrinated blood or after clotting, instances
of its apparent avirulence being explicable by a natural resistance of
the monkey.

(c) It may perhaps be possible to deprive typhus blood serum of its
virulence by prolonged centrifugation; but this does not necessarily
indicate an intraleucocytic localization of the virus.

(d) Repeated (three) washings of the blood corpuscles does not
deprive them of their infectivity.

3. The literature bearing on the question of the filterability of the
typhus virus is critically reviewed. It is found that eight attempts
have been recorded to pass the virus through the Berkefeld filter. "Of
these, six were clearly negative; in one of the other two, the monkey,
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without giving any evidence of a reaction to the inoculation, was later
found to be resistant to an immunity test; in the other, one of a pair
of monk:lys is described as having presented a doubtful reaction to
the inoculation and later was foun(i) resistant to a single immunity
test.

New filtration experiments are reported, but in no instance was
infection produced; when submitted to an immunity test, two of
seven monkeys at first appeared to be resistant, but later, when the
test was repeated, both responded.

The conclusion is drawn that there is no evidence to show that the
virus in the blood of tf'phus is able to pass the Berkefeld filter; and,
incidentally, that virulent typhus blood contains no toxin, or that it
contains it in quantities too small to cause an appreciable increase in
the normal resistance of the monkey when injected, even repeatedly,
in the doses ordinarily employed for inoculating the monkey.

Two attempts are recorded to filter the virus as it exists in the
body of the louse; in one, the monkey inoculated with the filtrate,
without giving any indications of a reaction, was subsequently found
refractory to repeated immunity tests, suggesting that he had been
vaccinated by the filtrate. While this seems to point to the exist-
ence of a filterable phase in the body of the louse, it can not be
regarded as conclusive without further corroborative work.

4. The resistance of the virus to drying is tested in two experi-
ments with results indicating that the virus is deprived of virulence
at the end of 25 hours.

5. The literature bearing on the resistance of the virus to heat is
critically reviewed. The results recorded are summarized, some new
experiments detailed, and the following conclusions drawn:

(@) The virus may (perhaps generally does) retain its virulence
after heating at 50° for 40 minutes.

(b) The virus is deprived of virulence (?killed) by heating at 55°
for 15 minutes.

(¢) The virus is probably deprived of virulence (?killed) by heating
at 60° for 5 minutes.

(d) The virus is probably deprived of virulence (? killed) by heating
at 55° for 5 minutes. -

6. The resistance of the virus to freezing (0° C.) is tested. It is
found that it may retain its infectivity, after freezing (0° C.), for at
least 8 days.

REFERENCES.

ANDERsON, JorN F., and GOLDBERGER, JosEpH. On the relation of Rocky Moun-
tain spotted fever to the typhus fever of Mexico. A preliminary note. Public
Health Reports, xxiv, Dec. 10, 1909, p. 1861.

Same. A note on the etiology of ““tabardillo,” the typhus fever of Mexico. Public
Health Reports, xxiv, Dec. 24, 1909, p. 1941.

Same. On the infectivity of tabardillo or Mexican typhus for monkeys and studies
on its mode of transmission. Public Health Reports, xxv, Feb. 18, 1910, p. 177.

Same. On the etiology of tabardillo or Mexican typhus. An experimental investiga-,
tion. Jour. Med. Research, Boston, June, 1910, p. 469-481.

GaviRo, A., and Girarp, J. El tifo experimental en los monos inferiores, nota pre-

iminar; el tifo exantem4tico en los monos inferiores, segunda nota.” Publica-
ciones del Instituto Bacteriolégico Nacional, México, 1910. .

Same. Tercera nota sobre el tifo experimental en los monos inferiores. Publicaciones
del Instituto Bacteriolégico Nacional, México, Aug. 23, 1910. .

Same. Cuarta nota sobre el tifo experimental en los monos inferiores. Ibid., Nov. 9,
1910.

Same. Estudio experimental sobre el tifo exantemético. Ibid., Nov. 12, 1911.



May 31, 1912 862

GOLDBERGER, JosEPH, and ANDERSON, JoBN F. The transmission of typhus fever,
with especial reference to transmission by the head louse (Pediculus capitis).
Public Health Reports, xxvii, Mar. 1, 1912.

Moczurkowskl, O. O. Ueber die Impfbarkeit des Typhus exanthematicus. Allg.
med. Cent.-Zeit., Berlin, 1900, p. 1055-1057.

NicoLLg, CH. Reproduction expérimentale du typhus exanthématique chez le singe.
C. R. Acad. Sci., Paris, July 12, 1909, p. 157-160.

Same. Recherches expérimentales sur le typhus exanthématique entreprises a 1’In-
stitut Pasteur de Tunis pendant I’année 1909. Ann. de I’Inst. Pasteur, Paris,
Apr., 1910, p. 243-275.

Nico LE, CH., and ConselL, E. Reproduction expérimentale du typhus exanthé-
ma‘i%l’le chez le macaque par inoculation directe du virus humain. C. R. Acad.
Sci., Paris, July 18, 1910, p. 258-260.

Same. Donunées expérimentales nouvelles sur le typhus exanthématique. C. R.
Acad. Sci., Paris, Aug. 8, 1910. -

NicoLLg, CH., CoNOR, A., and ConsElL, E. Sur quelques propriétés du virus exan-
thématique. C. R. Acad. Sci., Paris, Oct. 17, 1910, p. 685-688.

NicoLLg, CH., ConsklL, E., CoNoOR, A., and JAEGGY, E. Recherches sur le typhus
exanthématique entreprises 3 I'Institut Pasteur, Tunis, pendant ’année 1910.
Mémoire d’ensemble. Ann. de 1’Institut Pasteur, Paris, Jan., 1911, p. 1-103.

NicoLLe, CH., ConsEelL, E.; and CoNor, A. Le typhus expérimental é)u cobaye.
C. R. Acad. Sci., Paris, June 6, 1911.

NicoLLE, CH., CONOR, A., and ConsklL, E.  Sfr la nature et la siege de 1’agent patho-
géne du typhus exanthméatique. C. R. Acad. Sci., Paris, Sept. 18, 1911.

Same. Recherches Experimentales sur le tyg)hus exanthématit}ue entreprises a
Dinstitut Pasteur de Tunis pendant I’année 1911. Ann. de I’Institut Pasteur
Paris Apr. 25, 1912.

OtERO, M. In “Documentos relativos al concurso abierto para estudiar la etiologia
y seroterapia de tabardillo.” Dictamen de la Comision. Gaceta Medica de

exico, Appendice, 1908. ’

Rickerrs, Howarp T., and WiLpEr, RusseLr M.: The typhus fever of Mexico
(tabardillo). Preliminary observations. Jour. Am. Med. Assn., Chicago, Feb.
5, 1910, p. 463—467.

Same. The etiology of the typhus fever (tabardillo) of Mexico City. A further pre-
liminary report. Journ. Am. Med. Assn., Apr. 23, 1910, p. 1373-1375.

WiLbER, RusseLL M.: The problem of transmission in typhus fever. Journ. infec.
diseases, Chicago, July, 1911, p. 9-101.

SANITARY ADVICE FOR KEEPERS OF SUMMER RESORTS.

By W. C. Rucker, >Assistant Surgeon SG,engral, Public Health and Marine-Hospital
R ervice.

Until comparatively recent years if a keeper of a summer resort
provided good housing and feeding facilities, suitable and proper
social diversions, and a reasonable amount of rest and quiet, the
keeper of the resort considered that he had done his duty well, and
other things being equal was reasonably sure that he would have a
fair return for his investment and effort. While all of these points are
of no mean weight in the minds of persons who go to the seashore, the
mountains, or the country to avoid the heat and discomforts of the
city, they have become secondary, and the question which is now
asked first of all is as to the healthfulness of the resort in question.
Aside from the financial loss which the manager of a summer pleasure
ground may sustain from an outbreak of sickness among his guests,
there is a moral obligation to protect and further as far as possible
their health interests.

In a general way it may be stated that disease is carried from the
sick to the well, either directly by persons or indirectly by food and
drink, dust, and insects. If the avenues for disease germs are closed
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there need be comparatively little disease. It is thus seen that most
disease is environmental, and it is therefore the duty of persons who
are in charge of summer resorts to maintain the environment of
their guests 1n as healthful a condition as possible.

The great source of disease in a summer resort is the toilet. In
many localities it is of the most primitive pattern, and maintained
in a condition of noisome filth which would not be tolerated under
any other circumstances. Frequently it is merely a surface privy, to
which the barnyard fowls and domestic animals have free access.
Again there may be a pit privy, or a cesspool which drains into the
well, or into the stream which furnishes the water for the establish-
ment.

Inasmuch as typhoid fever, a disease which by preference spends
the warm months at a summer resort, is caused by a germ which is
peculiar to man, and which leaves the body of the sick patient in his
discharges, it may be seen that any method of disposing of human
excrement which does not absolutely insure that it will not be carried
to well persons is faulty, not to say criminal. After the germ of
typhoid fever has left the body of the sick patient in his discharges,
it 1s carried to well persons in food or drink, or through the intermedia-
tion of flies or dirty fingers.

It is the duty of every keeper of a summer resort to provide clean,
well-screened places of easement for his guests, and to see to it that
the fecal material deposited in this place can not escape and find
entrance into the food and drink of the guest. If there is a cesspool,
or a pit, it must not leak, and it must be guarded against flies, because
these insects, which are bred in filth and lead a life of sin and iniquity,
carry the germs on their feet to the food stuffs in the kitchen or
dining room, thus delivering the germs in a live and virulent condition
to well people.

The selection of a water supply is of the utmost importance. It
should not be from a stream which receives the drainage of human
habitations. In this connection it may be remarked that the old
theory of the self-purification of streams has been exploded. If well
water is used, it should not be from a shallow surface well, nor should
it be from a well which by any chance may receive the drainage of
human dwellings. Other things being equal, driven or artesian wells
are far preferable.

If there is any doubt as to the purity of the water, it should be
sterilized, either by boiling or by the addition of calcium hypo-
chlorite prior to using.

Mention has been made of the carriage of the germs of typhoid
fever by dirty fingers. This does not necessarily mean fingers which
are mechanically dirty. It has been found in recent years that a
large number of persons who have had typhoid fever continue to
pass the germs of that disease in their discharges for a considerable

riod after their recovery from the disease. These persons are
called typhoid carriers. It is of course an impossibility for the
manager of a summer resort to examine all of his employees to de-
termine whether or not they may be carriers, but it is his duty, when
selecting persons who are to be employed in the preparation and serv-
ing of food or cleaning the dishes and kitchen utensils, to inquire
whether or not they have had typhoid fever recently, and to employ
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none h\;ho have been afflicted with that disease within three or four
months.

It has been shown that flies carry disease. The model summer
resort has no flies. This condition of affairs may be brought about
by preventing their breeding, and by screening the hostelry against
them. Flies breed in manure. Therefore the barnyard or stables
should be kept scrupulously clean, and the manure stored in well-
screened metal-lined bins. The stable itself should also be screened.
This adds not only to the comfort of the guests, but also saves the
horses and cattle a great deal of energy, which would otherwise be
expended in fighting flies.

%ne of the things which city people most desire when going to
the country is milk. Milk which is %roduced by dirty cows in a
dirty stable, and secured and handled by dirty dairy hands, is unfit
for human consumption. The best advertisement that any country
resort can have is a clean, airy, wholesome dairy, in which clean
cows are milked by clean laborers, and in which the processes to
Iwhich the milk is subjected follow a cleanliness of levitical scrupu-
osity.

Ityhas been recommended that all of the buildings of a summer
resort be screened. This not only excludes flies, but it also prevents
the entrance of mosquitoes. Aside from the fact that these insects
act as the producers of insomnia and irritating inflammations, they
are also the purveyors of malaria, which they introduce into the
sly;stem of the guests by biting them. While it is desirable that
they be excluded, it is even more necessary that they be prevented
from breeding. Most summer resort keepers breed their own
mosquitoes, and a careful survey of the premises will discover small
pools of water, unscreened rain-water barrels, and small collections
of water in tin cans, flower pots, and other easily overlooked small
receptacles, all of which may contain ‘‘wigglers,” which are the
immature forms of mosquitoes. If these are emptied or oiled, or
have a considerable quantity of salt placed in them, they will cease
to be producers. In fountains ang ornamental pools, to which
none of these methods may be applied, the planting of small fish
will destroy the mosquito larvee, and thus prevent their multiplica-
tion.

The careful tuberculosis patient may be quite harmless in a sum-
mer hotel, but those who are careless and expectorate promiscuously
are a positive danger, and while such persons are always to be
regarded with consideration and charity, it may becowe necessary
to recommend that they spend their summer in a sanitarium, rather
than in a public resort where they may endanger others.

There are two sorts of vermin which may be disease carriers,
and with which the summer resort keeper is at constant war; these
are the rat and the cockroach.

Rats stay where they can get food. Therefore if all food supplies
intended for human beings, and all remnants of human foodl,) be
guarded against them their numbers will fall off considerably. Fur-
thermore, if stables are maintained in a cleanly condition, and if the
rats are excluded from feed rooms, they will find that they must move
on or be starved to death. Those which remain may be killed off,
either by poisoning with some reliable agent, such as phosphorus or
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arsenic paste. Traps will take off a good many, and a good active
terrier makes an excellent agent for the extermination of these pests.
Cockroaches may be gotten rid of by starvation, that is, the pro-
ainst them, absolute cleanliness, or by the use

tection of foodstuffs a;
of some agent which kﬁ]s cockroaches but is harmless to man. Borax

mixed with sugar has been recommended for this purpose.

Finally let it be stated that if the keeper of a summer resort has any
doubt as to the sanitary condition of his premises, or if he is brought
face to face with any sanitary problem with which he does not know
how to deal, it is his duty to consult the local health officer.



UNITED STATES.

MUNICIPAL ORDINANCES, RULES, AND REGULATIONS
PERTAINING TO PUBLIC HYGIENE.

[Adopted since July 1, 1911.]
CHICAGO, ILL.

COMMON DRINKING CUPS—USE OF, IN PUBLIC OR SEMIPUBLIC PLACES PROHIBITED.

SEec. 1. That no person, firm, or corporation as owner, agent, employee, or person
in charge or control of any railroad or railway station located within the city of Chicago,
any railroad or railway car or train operated from point to point within said city,
any public or private school, any municipal or office building, any lodging or boarding
house, hotel, club, theater, public hall, amusement ground, factory, office, store, or
structure of any name or description whatsoever, shall keep, offer, exhibit, or display
for use any common drinking cup, glass, or other receptacle.

SEc. 2. Any person, firm, or corporation violating any of the provisions of section 1
hereof shall be fined not less than $5 nor more than $50 for each offense.

SEc. 3. This ordinance shall take effect and be in force ninety (90) days from the
date of its passage.

[Ordinance adopted May 8, 1911.]

ELYRIA, OHIO.
MEAT—SLAUGHTER, PREPARATION, CARE, AND SALE.

Sectiox 1. No one shall kill and offer for food animals affected with the following.
named diseases:

(1) Anomalies of the blood (anemia, leucemia, hemoglobinemia, icterus, uremia).

(2) Poisoning from any mineral drug or vegetable.

(3) Purturient paresis (milk fever).

(4) Animal parasitism, the parasite known to be directly or indirectly transmissible
to man,

(5) Putrid intoxication (sapremia).

(6) Pyemia.

(7) Septicemia. .

(8) Malignant edema.

(9) Anthrax.

(10) Foot-and-mouth disease.

(11) Cowpox, sheep pox when animals show fever.

(12) Rabies.

(13) Glanders.

(14) Tuberculosis.

(15) Actinomycosis.

(16) Contagious pleuropneumonia.

(17) Hemorrhagic septicemia.

(19) Diphtheritis.

(20) Dysentery.

(21) Hog cholera.

(22) Swine plague.

(23) Chicken cholera.

(24) Mycotic gastro-enteritis.

(25) Texas fever.

(26) Tetanus.

(27) Malignant epizootic head catarrh,

(866)
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(28) Malignant tumors.

(29) Puerperal fever.

(30) Emaciation.

(31) Advanced pregnancy.

§32) Recent parturition (at least 15 days must have elapsed).

33) Overheated, feverish animals,

(34) Exhausted, fatigued animals should have 8 hours’ rest before being slaughtered.

(35) Fractures, bruises, contusions (when fever present).

(36) Advanced stages of mange.

(37) Advanced stages of footrot.

(38) Suppurative or gangrenous inflammation of the udder (when fever is present).

$39) Wounds (when fever is present).

40) Any disease of the heart, lungs, liver, kidney, spleen, peritoneum, pleura, or
any organ which would render the meat unfit for human food.

41) Animals less than 30 days old. (Calves must dress at least 45 pounds.)

42) Animals killed or wounded by accident,.

EC. 2. Where an organ or part of a carcass is bruised or injured, the part injured
must not be offered for sale; the rest of the carcass, if fit for food, will be allowed to
go on the market.

Skc. 3. The body of any animal or part thereof, which is to be used for food, shall
not be carted or carried through the streets or avenues unless it be covered so as to pro-
tect it from dust and dirt; and no meat, poultry, game, or fish shall be hung or exposed
for sale in any street, or outside of any shop or store, or in the open windows and door-
ways thereof, in the city of Elyria, Ohio. At all times meat, poultry, game, or fish
on the markets shall be protected from flies, dust, and dirt by a fine screen.

SEc. 4. The meat of boars and rams shall not be held or offered for sale.

SEc. 5. No meat above the size of a rabbit shall be taken to any public or private
market to be sold for human food until the same shall have been fully cooled after
killing, nor until the organs of the abdominal and thoracic cavity, head and feet,
excepte'(i)f poultry and game, and except the head and feet of swine shall have been
removed.

SEc. 6. No one shall sell or offer for sale in the city of Elyria any meat that is kept
fresh by salicylic or boracic acid, or any other preservative.

Skc. 7. (a) Every butcher or other person occupying or using any room or building
where any cattle are slaughtered or dressed for market or stores shall cause such room
or building and all appurtenances to be thoroughly cleansed and all offal, blood, fat,
garbage, refuse, and unwholesome or offensive matter to be removed therefrom once
every 24 hours after the use thereof for any purpose herein mentioned; and the room or
:)l:lil. ing mentioned must be well drained into a sewer or other place acceptable to

e ector.

(b& 11 meat dealers, butchers, or fishmongers must keep their stores, salesrooms,
market stalls, slaughterhouses and all appurtenances thereto in a clean and sanitary
condition, and provide proper draina%e and ventilation for the same. Windows and
doors shall be provided from May 1 to October 1, inclusive, with sound screens of mesh
sufficiently fine to keep out flies and other insects.

Skc. 8. {Io meat dealer or butcher shall keep meats, fish, or fowls in any refriger-
ator or ice box unless the same shall be lined with lead or some other proper substance,
80 a8 to be water-tight nor unless the same be provided with drainage-as prescribed in
the plumbing code of this city.

Skc. 9. All meat brought into market must be placed within the stall or stalls of
the owner of such meat, and all meat must be removed from the market at the close
of each market day, unless the meat is placed in cold storage.

Sec. 10. Lard, when offered for sale, containing any substance other than the fat
of swine must be labeled as such, and not sold as pure lard., .

SEc. 11. No one shall carry, while bound or tied by their leg.i;ls, or bound down in
any manner, in any vehicle in the city of Elyria, any cattle, sheep, hogs, or calves.
Such snimals shall be allowed to stand freely in any vehicle when transported and
while being therein. L.

Sec. 12. The fact of any cattle, sheep, hog, or lamb being in stockyard or slaughter-
house pen shall be considered sufficient evidence that the same is being exposed for
sale; and the fact that the carcass of any cattle, hog, or lamb, or any part thereof,
is found in any public or private market place, dressed and prepared as such meats
usually are for market, it shall be deemed as sufficient evidence that the same is on
sale, and no animal or part thereof, nor any fish, game, or poultry that has been exam-
ined and condemned by the meat inspector or his assistant shall be held, sold, or offered
for sale for human foody in any market place in the city of Elyria.

69
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Sec. 13. Upon any meat, fowl, fish, or vegetables being found by any inspector of
the health department in a condition which renders them, in his opinion, unwholesome
and unfit for use as human food, he is empowered, authorized, and directed to imme-
diately condemn the same and cause them to be removed to the garbage plant for
destruction, and to report his action to the health officer.

Sec. 14. No Person shall vend meat or other product of any cattle, sheep, or swine
in the city of Elyria, Ohio, in quantities less than the quarter unless he have first
obtained a permit from the board of health to do so.

SEc. 15. All meat permits shall be renewed annually in January, for which a charge
of $1 shall be made. Permits issued after July 1 shall be ch for at the rate of 50
cents for each permit covering the second half of the year only.

Skc. 16. All applicants for a permit shall state—

(a) The applicant’s name, post-office address, and the glace or places of business.

(b) If the applicant buys part or all of his meat from others, the name and addresses
of all such persons. .

(¢) If applicant butchers his own meat, the location of the slaughterhouse, the days
and the time of day the larger amount of the killing is done.

Sec. 17. The board of health may refuse to grant such permit and may revoke the
same when granted if the applicant or person to whom the permit is issued does not
comply with the lawful rules and regulations now in force, or that may hereafter be
adopted by the board of health for the sale of meat. ’

SEc. 18. No butcher or other person shall bring into the city of Elyria or sell or offer
for sale in the city of Elyria for human food any calf or any part of the meat thereof
which at the time it was killed was less than four weeks old, or any pig or any part of
the meat thereof which at the time it was killed was less than five weeks old, or any
laml]:sor lz:iny part of the meat thereof which at the time it was killed was less than eight
weeks old.

SEec. 19. All animals at the stockyards or in possession of any butcher, intended
for slaughter for the city markets or stores, when condemned according to the provisions
of this code by the meat inspector, must not be slaughtered except in the presence of
the inspector, due notice being sent by the butcher to the health office for that pur-
pose. All carcasses or parts of carcasses that are condemned by the meat inspector
shall be rendered unfit for food by treatment with kerosene oil.

Sec. 20. All meat shipped into the city for sale or offered for sale shall be subject
to inspection by the meat inspector.

Skc. 21. All meat condemned in the city by Government or State inspectors shall
be destroyed under the supervision and subject to the directions of the dairy and food
inspector.

Ec. 22. No meat, fish, or vegetables not being fresh, sound, wholesome, or any meat
or fish that died of disease or accident shall be brought into the city or offered or held
for sale as food anywhere in the city of Elyria, nor shall any such articles be kept or
stored therein.

SEc. 23. Whoever violates any provisions of the above resolution, or obstructs or
interferes with the execution thereof, or willfully or illegally omits to obey any provi-
sions of said resolution.shall be fined not to exceed $100 or imprisonment for not to
exceed 90 days, or both; but no person shall be imprisoned hereunder for the first
offense, and the prosecution shall always be as and for a first offense, unless the affidavit
upon which the prosecution is instituted contains the allegation that the offense is a
second or repeated offense.

Sec. 24. T%is resolution shall be in force and effect from and after the earliest period
allowed by law.

[Ordinance adopted July 28, 1911.]

FLINT, MICH.

FOODSTUFFS—PROTECTION OF FOODSTUFFS AND THE CONSTRUCTION AND MAINTENANCE
OF PLACES WHERE FOOD IS PREPARED OR STORED.

Rule 1. No place for the care or storage of food or its manufacture shall be located
upon grounds which are unfit and insanitary for the same.

Rule 2. The surfaces of floors, walls, and ceilings are to be hard and as smooth as
possible that they may be readily cleaned. Floors which are often wet with decom-
posable material must be so lai(f, that they drain properly and so that they may be
easily washed down.

Tables, benches, dough troughs, etc., are to be freely movable on casters so that the
floors underneath are easily accessible. Unnecessary woodwork and fixtures attached
to the walls are to be avoided. :
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The tops of working tables, benches, dough troughs, and similar articles must be
smooth and free from unnecessary roughness so that they may readily be cleaned.
Resurfacing or redressing shall be done when found advisabf; to furnish suitable
working surfaces.

Rule 3. The doors are to be screened by self-closing screen doors, and all outlets
are to be screened. There must be sufficiently screened outlets for ventilation.
Fans are to be used if needed to secure ventilation.

There must be sufficient light, preferably daylight, to render easy the use, care,
and inspection of all the rooms. This does not apply to storerooms for fruit when
ripening where darkness is preferred.

Rule 4. There must be sufficient provision, outside of the workrooms, for storage
of food materials, refuse, fuel, unused clothing, and other necessary accessories, not
adding to the cleanliness of the workrooms.

Rule 5. No water-closet will be allowed in any room where food or the material
from which it is made is kept or used; nor shall there be any direct connection with
such rooms. The doors from water-closets must be seli-closing by springs or other-
wise and be kept closed. Windows in such closets must be screened as well as any
other openings, such as ventilators.

Rule 6. Sleeping rooms, if present, must be separated by complete partitions from
rooms where food or food materials are used or stored.

Rule 7. The present water furnished by the city must not be used in the prepara-
tion of food that is not cooked after such use. No water, unless from a strictly sani-
tary source, shall be used for such purpose.

Rule 8. The walls and ceilings of workroom are to be whitewashed once every six
months, or well painted every five years or oftener, and washed with soap and water
every six months or oftener.

Rule 9. All premises and appliances must be kept strictly clean at all times.
Racks, hooks, meat-blocks, tables, benches, the walls and doors of coolers, and all
utensils are to be scraped or washed and scrubbed often enough to keep them free from
accumulations of the materials which come in contact with them.

Rule 10. All food exposed for display or for any purpose outside of screened rooms
must be screened. This applies more particularly to the exposure of fruits, etc., in
front of stores. .

Rule 11. No bottling of milk shall be allowed on the streets. Whenever milk-
bottle caps are found carried on milk wagons it shall be considered evidence that such
bottling is practiced.

In the interpretation of the above rules, screening, etc., shall be considered neces-
sary only during fly time. And whenever there shall come to the board exceptions
made nécessary by the character of the work, such as cellars for ripening fruits, etc.;
the board may, at its discretion, modify such rules.

[Regulations, Board of Health, adopted Jan. 1, 1912.]

NEW YORK, N. Y.
COMMOM DRINKING CUP—USE OF IN PUBLIC PLACES PROHIBITED.

“Sgc. 189. The use of a common drinking cup or receptacle for drinking water in
any public place or in any public institution, hotel, theater, factory, public hall or
ublic school, or in any railroad station or ferryhouse in the city of New York, or the
urnishing of such common drinking cup or receptacle for use in any such plaec, is

hereby prohibited.” .
[Addition to sanitary code adopted Mar. 21, 1911. Effective Oct. 1, 1911.]



REPORTS TO THE SURGEON GENERAL, PUBLIC HEALTH AND MARINE-HOSPITAL SERVICE.

PLAGUE-PREVENTION WORK.

PLAGUE-INFECTED SQUIRRELS FOUND.

During the week ended April 20, 1912, positive diagnosis was made
of 14 uplague-infected ground squirrels found in Alameda County, Cal.,
as follows: April 3, 2 squirrels; April 5, 2 squirrels; April 6, 1 squirrel;
April 8, 3 squirrels; April 9, 1 squirrel; April 13, 4 squirrels; and 1
squirrel for which no data relative to place and date of finding were
obtainable, proven positive April 16.

DISTRIBUTION OF POISON.

In connection with the making and maintenance of a squirrel-free
zone around the cities of California on San Francisco Bay, 10,430 acres
of land in Alameda County were covered with poison during the week
ended April 20, 1912.

RECORD OF PLAGUE INFECTION.

Total number of
Places. Date of last case | Date of last case D'g? of mm rodents found in-
of human plague. | of rat plague. pslggue. fectedl%i(!)x-,ce May,

Jan. 30, 1908.....| Oct. 23, 1908..... None........... :

¢
Aug.9,1911..... Dec. 1,1908.....|..... do....
Aug. 29,1 eee-|Nome............|..... do. .
Aug. 11,1908....|..... do.......... Aug. 21, 1908. . ..| 1squirrel.
Alameda (exclusive of | Sept. 26, 1909....| Wood rat, Oct. | Apr. 16,1912. . ..| 135 squirrels and
Oakland and Berke- 17,1909. 1 wood rat.
-
July 21, 1911..... None........... Sept. 23, 1911... .| 364 squirrels.
None . d Oct. 27,1911.....] 1squirrel.
..... do... July 13, 5 squirrels
..... do Do.
June 5, 1910 22 squirrels.
Sept. 18, 1911.. 18 squirrels
one squirrel.
Aug. 23, 1910 23 squirrels.
one squirrels.
..... do 13 squirrels.
Oct. 30, 1907.....| Sept. 21,1911....| None............| 25rats.

(870)
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PLAGUE-PREVENTION WORK—Continued.
RATS COLLECTED AND EXAMINED FOR PLAGUE INFECTION.

i
Total Found Ex- Found
Places, Week ended. | oonected. dead. | amined. | tnfected.
California? |
Cities— ;
Berkeley. ... Apr. 20,1012 | 1187 ..........
Oakland.... a Sl a0 )
Washi 20 Frane Sid .| 31,8541 2
City—
SRLHCLcveneeeeeeeeeeeeeeeeenaeeeeaaefonnen 0uecnes| 1,082 foeeennennn 988 |oeeeennnnn

1 Identified: Mus norvegicus, 163; Mus musculus, 24.
2 Identified: Mus norvegicus, 611; Mus rattus, 2; Mus musculus, 176.
3 Identified: Mus norvegicus, 913; Mus rattus, 265; Mus musculus, 433; Mus alexandrinus, 243.

SQUIRRELS COLLECTED AND EXAMINED FOR PLAGUE INFECTION.

During the week ended April 20, 1912, 694 squirrels from Alameda
County, Cal., were examined for plague infection. Fourteen were
found to be plague infected.

CEREBROSPINAL MENINGITIS.

CASES AND DEATHS REPORTED BY CITY HEALTH AUTHORITIES
FOR THE WEEK ENDED MAY 11, 1912,

City. Cases. | Deaths. City. Cases. | Deaths.

ERYSIPELAS.

CASES AND DEATHS REPORTED BY CITY HEALTH AUTHORITIES
FOR THE WEEK ENDED MAY 11, 1912.

City. Cases. | Deaths. City. Cases. | Deaths.

Beaver Falls, Pa............_... 3D N PR New York, N. Y

Reading, Pa...
8t. Louis, Mo... e
San Diego, Cal.............
South Bethlehem, Pa
Wilkes-Barre, Pa.......... .-
Yonkers, N. Y....ooceeenaan...
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PELLAGRA.

During the week ended May 11, 1912, pellagra was reported as
follows: Chattanooga, Tenn., 1 case; Richmond, Va., 1 case; Wil-
mington, N. C., 1 case, 2 deaths.

Vicinity of Brownsville, Tex. .

Acting Asst. Surg. Fairbanks reports May 18 the occurrence of
two deaths from pellagra in one family in the vicinity of Brownsville,

Tex.
PNEUMONIA.

CASES AND DEATHS REPORTED BY CITY HEALTH AUTHORITIES
FOR THE WEEK ENDED MAY 11, 1912.

City. Cases. | Deaths. City. Cases. | Deaths.
Ann Arbor, Mich................. ) I PO, Newark, N.J. ... 5
Aurora, Il . ............ I PO 1 || New Beford, Mass......... .. 5
Baltimore, Md. ...l ot 13 || Newburyport, Mass. ...... 1
Binghamton, N. Y...... 2 || New Orleans, La.......... 5
Boston, Mass........c....oo.o il 34 | New York, N. Y........ - 120
Brockton, Mass. . . Y .. 1 || Niagara Falls, N. Y..... . 2
Brookline, Mass. .. .. 1 |} Norristown, Pa. . 2
Cambridge, Mass .. 4 || Oakland, Cal. 2
Chelsea, Mass 4 || Omaha, Nebr 7
Chicago, Il1. 85 || Pasadena, Cal 1
Chicopee, Mass. 1 i| Peoria, Ill. . 3
Cincinnati, Ohio R PO 5 || Philadelphia, Pa 45
Coffeyville, Kans.... P Pittsburgh, Pa........ .. 31
Danville, Ill......... U R 1 | Plainfield, N.J........ [ P 3
Dayton, Ohio....... RN PO 7 || Providence, R.I...... PN PR 6
Denver, Colo........ R 7 ! Reading, Pa.......... S PO, 4
uluth, Minn....... 2 | Richmond, Va........ 3
Dunkirk, N. Y. ..ol 1L ' Rutland, Vt.......... o 1
East Orange, N.J... RO SO 1 !/ San Antonio, Tex................0.. 3
El Paso, Tex........ R I 2 tf Saginaw, Mich...... 2
Evansville, Ind. ................. ..., 1 Salem, Mass......cc...........liL 3
Fall River, Mass. . F 5 ! San Francisco, Cal. . 8 el
Fort Wayne, Ind......................... 1 ‘| Saratoga Springs, N. s 1
Galesburg, ... 1 Schenectady, N. Y.. 5 2
Grand Rapids, M 2 i South Bethlehem, Pa i 1 ...,
Harrisburg, Pa..................... 2 1| South Omaha, Nebr..................... 3
Hartford, Conn. . .. 6 | Springfield, Ill. . . . . 1
Homestead, Pa...................l........ 1 | Springfield, Mass. . i 2
Kalamazoo, Mich................ 3 .| Superior, Wis. . ... 2
Kansas City, Mo................. 4 ' Taunton, Mass. ... 1
Lawrence, Mass. ......coceiveieiionnnan.. 7 i« Toledo, Ohio...... 5
Los Angefes, Cal..........o..... 6 || Washington, .C.............. 6
Lowell, MasS. ....cceeeeenenacnanalanaannn. 94 Wilkes-Barre, Pa.. 3
Lynchburg, Va. . . N R 1 | Wilkinsburg, Pa..
ﬁynn, . 2 ‘ Williamsport, Pa.. 3
alden, Mass. .. 1| Wilmington, Del.. 6
Marinette, Wis 1 || Wilmington, N. C. 1
Moline, Il.... 1/ Yonkers, N.Y.... 3
Montgomery, 2 ; Zanesville, Ohio.................. 1
Nashville, Tenn............ 6 L
POLIOMYELITIS.

During the week ended May 11, 1912, poliomyelitis was reported
as follows: Boston, Mass., 1 case; New York, N. Y., 6 cases, with
2 deaths; South Bethlehem, Pa., 1 death.
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TETANUS.

CASES AND DEATHS REPORTED BY CITY HEALTH AUTHORITIES

May 31, 1912

City.

. | Deaths,

ChiCAEO, Tl - e e e eee e e e e e e e e e mae e e eme e e e e e en e e e nneeanaeennnennna]ennaanas

Dayton, Ohio...........
New Orleans, La
Philadelphia, Pa

Tt bt et 0O

SMALLPOX IN THE UNITED STATES.

In the following table the States indicated by an asterisk are those
from which reports of smallpox are received only from certain city,
and in some cases county, boards of health. In these States, there-
fore, the recorded cases and deaths should not be taken as showing
the general prevalence of the disease.
an asterisk the reports are received monthly from the State boards of
health and include all cases reported to the State authorities.

In the States not marked by

REPORTS RECEIVED DURING WEEK ENDED MAY 31, 1912,

Places.

Date.

Cases.

Deaths.

Remarks.

Arizona:
Counties—

Tlinois:
Counties—

Bond...c.ooenneannn..

Swan Township. .

TaylorSprings...........::

Total for State

diana:
Counties—
Il;srtholomew ...
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SMALLPOX IN THE UNITED STATES—Continued.
Reports Recelved during week ended May 31, 1912.

Places.

Cases.

Remarks.

Hill
Lewis and Clark. .
M L) R

North Carolina:
Counties—
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FORT WORTH, TEX.

Dr. R. B. West, health officer of Tarrant County, reports, May 22,
regarding the occurrence of smallpox in Fort Worth and Tarrant
County as follows:

From January 19 to M‘%7 22, 1912, there were admitted to the
isolation hospital at Fort Worth 142 cases of smallpox, of which 37
died. In the county outside of the city there was a total of 21 cases
with 9 deaths. These cases were quarantined at their homes. Of
the cases admitted to the hospital, 89 cases with 25 deaths were
among white Americans, 30 cases with 5 deaths among negroes, and
23 cases with 7 deaths among Mexicans. Of the above cases, 16 with
4 deaths were in children under 10 years of age. _Of all the cases com-
ing under supervision, only 3 showed a vaccination scar, and of these
3, 2 had smallpox in so mild a type that they did not go to bed.
The other case was in a man who Il)md been partially paralyzed for
three years, and was, therefore, confined to his bed, but,IL)ike t{xe other
2 cases, this one was also mild.

The first cases appear to have come from Oklahoma, and were in
the person of tramps cared for temporarily by the Salvation Army.
Another focus was among Mexicans and negroes, and was not discov-
ered until after the death of two Mexicans and a negro. Another
focus was in a rooming house, where a mild case diagnosed as chicken-
pox occurred.

The disease occurred among people in all walks of life. There were
a number of other cases which were quarantined in their homes in the
city and were not sent to the isolation hospital. These are not in-
cluded in the above figures.

MORBIDITY AND MORTALITY.

MORBIDITY AND MORTALITY TABLE, CITIES OF THE UNITED
STATES, FOR WEEK ENDED MAY 11, 1912,

' -
Diph- Scarlet | Small- | Tubercu- | .\~
Pcipula- Total | theria. | Measles. | ‘tover™ | “pox. losis. | g:?é:i
Unitea | deaths E
Cities. from | e
Consos | 3l 2RI FINE PRy
R T L B 1
- U D
Sial & laid|a|d|a|d R . E|A
Cities having over 500,000 :
inhabitants. :
Baltimore, Md.......... 558,485 | 197 | 6. 14]...| 24| 1 34 10]....
Boston, Mass........... 670, 585 194 28, 2 167 ... 38 [ . 19, 9
Chicago, IIl. . ....onneonts 2,185,283 | 629 | 106 | 12 302 ....| 218 |15 88 13| 3
Cleveland, Ohio......... 560, 663 171 31, 3 142 1 43| 5 9: 4 2
New York, N. Y........| 4,766,883 | 1,461 | 284 | 24 | 1,671 | 29 | 444 | 20 174 29| 1
Philadelphia, Pa 1, 549,008 61 5511 51| 4| 73| 5 i 85719 1
Pittsburg, Pa 533,905 132| 10; 2 1651 1 53| 1 12| 6 1
St. Louis, Mo. 687,029 200 | 25 45 391 27 6
Cities having from 300,000
to 600,000 inhabitants. _
Cincinnati, Ohio........ 364,463 102 41 1 25 |.... 3-...
Detroit, Mich........... 465,766 183 12 /........... F
Los Angeles, Cal ..| 319,198 105 8 . 13 |. 4 1
Milwaukee, Wis. 373,857 |........ 12 2! 168 3 6 3
Newark, N.J... 347,469 | 1051 8| 1 63 1 2|....
New Orieans, La. 339,075 | 136 2|..... 2 | 8|
San Francisco, Cal 416,912 120 51 2, 24 N
‘Washington, D. C....... 331,069 99 3 ! 89 91l
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MORBIDITY AND MORTALITY—Continued.
Morbidity and mortality table, cities of the United States, for week ended May 11, 1918—

Continued.
|
Diph- Scarlet | Small- | Tubercu- -
P‘{ﬂ’l:lla' Total | theria. = Measles. | “rover | “pox " | losis. e}:?;f
", United | deaths .
Cities. from | —-5—— ; ; T
g:lal?‘l;S all 4 i 4 lal|l 14 L s L
1910, |causes.i g B 4 £ ¢|51¢ 5 ¢ %
28 § 3|8 5/18/13|% 5|83
© A, O Rlo AR|lo|&|lo & 0 A
JEE SR S U Bt S NS i S
| |
Citics hatingfrom 200,000 | { i
to 300,000 inhabitants. ! 1 i
Denver, Colo............ 213,381 720 1 ... 4l 29 4|l 4
Jersev City, N.J....0. 267,779 82 ... 1. JORO! TR SN RO R P I
Kansas City, Mo........ 248, 381 18 ... ... ' 8.0 4l 2 6 [
Providence, R. 1........ 224,326 §7. 10 .. 14 40 16 ] - PO,
Cities having from 100,000 |
to 200,000 inhabitants.
Cambridge, Mass........ 104, 839 27 8 ... 7 2 41 5 ]....
Dayton, Ohio........... 116,577 43 L. 55 ... 2 4 ...
Fall River, Mass........ 119,295 27 p . 3. 5| 2
Grand Rapids, Mich....| 112,571 25 5 1) 4
Lowell, Mass.... 106, 294 40 3 4! 3
Nashville, Tenn. 110, 364 55 .- S ....
Qakland, Cal............ 150,174 49 210, 2] 3
Omaha, Nebr._......... 124,096 34 3L 1.,
Richmond, Va.......... 127,628 36 3 3 1]....
Toledo, Ohio............ 168, 497 53 3 6! 3 1
Worcester, Mass......... 145, 986 41 8. .. 1| 2q....
Cities having from 50,000
to 100,000 inhabitants.
Altoona, Pa............. 2 ...
Bayonne, N. J. ceee 2.
Brockton, Mass. . 3
Camden, N. J. 1
Duluth, Minn.. 4.
Evansville, Ind. 2
Fort Wayne, Ind........; 63,033 15, 3 .... 25 ... Ll feeoeeeaaiiiis
Harrisburg, Pa 2
Hartford, Conn 1
Hoboken, N. J.
11

Johnstown, Pa...
Kansas City, Kans.
Lawrence, Mass. .

Oklahoma City, Okla.
Pawtucket, R. I...
Peoria, Il......
Reading, Pa. ..
Saginaw, Mich. ..
San Antonio, Tex. .
Schenectady, N. Y.
South Bend, Ind.
gpr@ngge{g, I~]{l .

pringfield, Mass
Trenton, N. J..
Wilkes-Barre, P:
Wilmington, Del. .
Yonkers, N. Y..........

Cities having from 25,000
to 50,000 inhabitants.

—

W

—

2
1
2
1
1
2
4
3
5
3
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MORBIDITY AND MORTALITY—Continued.
Morbidity and mortality table, cities of the United States, for week ended May 11, 1912—

Cities.

Popula-
tion
United
States
Census
1910.

Continued.

I Diph- Scarlet
Total 1 theria. | Measles. | oo

deaths |
from | - e
all . % % %
causes.!| @ S 5 Sl 4 |8
% 2,8 |gl2's
o A o Rlo R

Cities having from 25,000
to 50,000 inhabitanis—
Continued.

Elmira, N. Y...........
‘El Paso, Tex..
Everett, Mass.....
Fitchburg, Mass. .
Haverhill, Mass.........
Kalamazoo, Mich.......
La Crosse, Wis..........
Lancaster, Pa...........

Lynchburg, Va.
Malden, Mass.....
Montgomery, Ala
Mount Vernon, N
Newcastle, Pa...
Newport, Ky..
Newton, Mass.
Niagara Falls, N.
Norristown, Pa..
Orange, N.J.. .
Pasadena, Cal...........
Pittsfield, Mass.........

Portsmouth, Va......... ;

Racine, Wis............
Roanoke, Va............
Salem, Mass. ..
San Dlego, Cal..........
South Omaha, Nebr....
Superior, Wis.
Taunton, Ma:
Waltham, Mass
West Hoboken, N.
Williamsport, Pa. .
Wilmingion, NG
York, Pa..
Zancs ille, ‘Ohjo.........

Citics hacing less than
25,0k inhhitants.

Alwmedy, Cal. ... ...
Ann Arbor, Mich e
Beaver Falls, Pa..
Biddeford, Me. ..

Clinton, Mass..
Cotfevville, Kal
Columbus, Ga....
Columbus, Ind.
Concord, N. H.. ..
Cumberland, Md.
Dunkirk, N. Y.

Galesburg, 111..
Harrison, N.

Logansport, Ind.
Medford, Mass. ..
Melrose, Mass. .
Moline, Tll.. ...
Marinette, W
Massillon, Ohio
Montelir, N. J.
Morristown, N.

21,407
21,839

Small-
pox.

I Deaths. w

May 31, 1912

Tubercu-
losis.

Cases.
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MORBIDITY AND MORTALITY—Continued.

Morbidity and mortality table, cities of the United States, for week ended May 11, 1912—
Continued.

Diph- Measles. Scarlet | Small-

Tyberon | pidia

P‘: ula- | motq) | theria. fever. | pox. Pver
Uniteq | desths ' i
Cities. United | “from |—— i
o 4 ] 4 ; 3 ;
% E
o g A RIo|A (=] (=]

Cities having less than
25,000 inhabitants—Con.

Nanticoke, Pa..._......
Newburyport, Mass.....
North Adams, Mass.....
Northampton, Mass.....
Palmer, Mass. .
Plainfield, N. J.
Pottstown, Pa. .
Rutland, Vt............
Saratoga Springs, N. Y..
South Rethlehem, Fa...
Steelton, Pa.............
Warren, Pa.............
Wilkinsburg, Pa........
Woburn, Mass..........

STATISTICAL REPORTS OF MORBIDITY AND MORTALITY, STATES
OF THE UNITED STATES (Untabulated).

MassacHUSETTS.—Week ended March 2, 1912. Population of
reporting towns, 2,593,485. Total number of deaths from all causes
884, including diphtheria 9, measles 3, scarlet fever 2, tuberculosis
84, typhoid fever 4. Cases reported: Diphtheria 86, measles 721
scarlet fever 144, smallpox 11, tuberculosis 193, typhoid fever 12.

Week ended March 9, 1912. Total number of deaths from all
causes 874, including diphtheria 8, measles 9, scarlet fever 3, tuber-
culosis 84. Cases reported: Diphtheria 81, measles 561, scarlet fever
119, smallpox 3, tuberculosis 150, typhoid fever 16.

Week ended March 16, 1912. Population of reporting towns,
2,577,270. Total number of deaths from all causes 880, including
diphtheria 10, measles 4, scarlet fever 3, tuberculosis 86, typhoid
fever 3. Cases reported: Diphtheria 90, measles 646, scarlet fever
164, tuberculosis 192, typhoid fever 18.

Week ended March 23, 1912. Population of reporting towns,
2,593,485. Total number of deaths from all causes 824, including
diphtheria 4, measles 8, scarlet fever 1, tuberculosis 63, typhoid
fever 4. Cases reported: Diphtheria 93, measles 628, scarlet fever
124, tuberculosis 144, typhoid fever 20.

Week ended March 30, 1912. Population of reporting towns,
2,569,087. Total number of deaths from all causes 911, including
diphtheria 8, measles 3, scarlet fever 3, tuberculosis 87, typhoid
fever 1. Cases reported: Diphtheria 105, measles 698, scarlet fever
123, tuberculosis 193, typhoid fever 17.



FOREIGN AND INSULAR.

AUSTRALIA.
Sydney—Examination of Rats.

The following information was taken from the bulletin issued by
the department of public health of New South Wales: During the
two weeks ended March 30, 1912, 689 rats were examined for
plague infection. No plague-infected rats were found.

he last case of human plague was reported May 29, 1909.

The last plague-infected rat was found April 25, 1910.

BRITISH EAST AFRICA.
Smallpox and Vaccination at Mombasa.

Consul Weddell, at Zanzibar, reports the occurrence of 5 cases of
smallpox at Mombasa during the month of March, 1912. During
the same period 4,500 persons were vaccinated The outbreak is
believed to have originated in the Mecca pilgrimage.

EGYPT.
Cairo—Typhus Fever.

Consul Knabenshue reports the occurrence of 10 deaths from
typhus fever at Cairo during the two weeks ended April 15.

GREAT BRITAIN AND IRELAND.
Typhus Fever.

At Belfast the American consul reports the occurrence of 1 death
from typhus fever during the week ended April 6.

At Dublin Consul Adams resports a death from typhus fever
during the week ended March 30.

At Glasgow Consul McCunn reports a death from typhus fever
for the week ended April 19.

GREECE.
Cerebrospinal Meningitis.
Vice Consul Melissinos at Athens reports the occurrence of 93 cases
of cerebrospinal meningitis in Greece du?ni the week ended May 4.
t

The cases occurred at 21 localities. Of the 93 reported cases 17
occurred at Athens and 7 at Piraeus, the port of Athens.

(879)
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HAWAII.

Record of Plague Infection.

The last case of human plague at Honolulu occurred July 12, 1910.

The last plague-infected rat was found at Aiea, 9 miles from Hono-
lulu, April 12, 1910.

A case of human plague was reported at Kapulena, Hawaii, October
28, 1911.

At Hilo the last case of human plague occurred March 23, 1910.
At Honokaa, 60 miles from Hilo, a fatal case occurred February 9,
1912; 2 fatal cases February 25, 1912; and a fatal case March 18,
1912. During the week ended March 2, 1912, 49 plague-infected rats
were found. The last plague-infected rat was found April 17, 1912,
At Hilo a plague-infected rat was found during the week ended June
10, 1911, and 2 plague-infected rats were reported found February
29, 1912.

Honolulu—Plague-prevention work.

Chief Quarantine Officer Trotter reports:
Week ended April 27, 1912.

Total rats and mongooses taken ... ... ... ... iiiiiiiiiiiiiiiiiiiiiiio.. 460
Rats trapped. . ... i 419
Mongooses trapped ... ... ... iiiiiiiiiiiiiiiiiiieaaaaaa. 11
Rats found dead (Mus norvegieus). ... .. coooioian i iiiiaiiiaaaaaen 1
Rats killed by sulphur dioxide. .. ... .. . ... il 29
Rats examined tacteriologically. ... ... . ... . . o iiiiiil.. 363

Classification of rats trapped:

Mus alex@ndri@nus. . .. ... i eeeacaaaaaanann 52

INDIA.

Calcutta—Cholera and Plague.

Acting Asst. Surg. Allan reports: Daring the week ended March
30, 1912, 89 deaths from cholera and 133 from plague were reported
at Calcutta; in all Bengal, 3,925 cases of plague with 3,455 deaths;
in all India, 16,028 cases of plague with 13,940 deaths.

ITALY,
Catania--Typhus Fever.

The American consul reports the occurrence of 2 deaths from
typhus fever at Catania during the 2 weeks ended April 26.
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Examination of Emigrants.

Surg. Geddings at Naples reports:
Vessels inspected at Naples and Palermo week ended May 4, 1912.

NAPLES.
Steerage | Pieces of Pieces of
Date. Name of ship. Destination. m‘ﬁ i}]’s‘m& aggage
pected | disinfected.
and passed. land passed.
Apr. 30 1,993 250 2,180
30 1,000 180 1,320
May 1 859 120 1,050
3 1,734 220 2,150
Total....oooiviemnanniinaaa. S 5,676 770 6,700
i
PALERMO.
May 1
v 1
2
4

JAPAN.

Plague in Formosa.

Consul Reat at Tamsui reports the occurrence of 66 cases of plague
with 56 deaths in the island of Formosa during the 4 weeks ended
April 13, 1912.

JAVA.

Batavia— Typhus Fever.

Consul Rairden reports the occurrence of 2 cases of typhus fever
with 1 death at Batavia during the week ended April 6.

MEXICO.

Typhus Fever.

The American consul reports the occurrence of a death from typhus
fever at Matamoras during the week ended May 12.

Puerto Mexico—Yellow Fever.

Acting Assistant Surgeon Thompson reports the occurrence May 25
of a death from yellow fever at Puerto Mexico.

Yellow Fever at San Juan Bautista.

The American consul at Frontera reported May 25 that informa-
tion had been received of the occurrence of four additional cases of
yellow fever with 1 death at San Juan Bautista.
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RUSSIA.

. Typhus Fever.

Consul General Snodgrass at Moscow reports the occurrence of a
death from typhus fever during the week ended April 20.

The American consul at Omsk reports 1 case of typhus fever for the
week ended April 11.

TURKEY IN ASIA.

Basra—Plague on Vessel.

The steamship Adalia arrived April 10 at Basra with two cases of
lague on board The cases were bacteriologically verified. On
April 12 a third case of plague occurred among the crew of the vessel.
The original port of departure of the Adalia was New Castle. The
vessel called at Bushire, on the Persian Gulf. At Bushire 78 cases of
plague with 51 deaths were reported during the week ended April 6
and during the week ended April 13, 110 cases with 84 deaths.

VENEZUELA.

La Gualira—Yellow Fever in Vicinity.

Acting Assistant Surgeon Stewart reports: During the week ehded
April 30 a death from yellow fever was reported at Maiquetia, a
suburb of La Guaira.

CHOLERA, YELLOW FEVER, PLAGUE, AND SMALLPOX.

REPORTS RECEIVED DURING WEEK ENDED MAY 31, 1912,

[These tables include cases and deaths recorded in reports received by the Surgeon General, Public Health
and Maliine-Hospital Service, from American consuls through the Department of State and from other
sources. :

CHOLERA.
Places. Date. | Cases. | Deaths. Remarks.
2
9
89
5
7
60
69 | And vicinity.
Brazil:
Manaos................... Apr.28-May 4....|........ 2
Canal Zone:
Clgebm Island Quarantine | Mar. 2—4.......... 1 1 | Froms. s. Chile from Guayaquil.
tation.
Mexico:
Puerto Mexico............. May25............fceennnn. 1
San Juan Bautista......... cedo.iiaaL, 4 1
Venezuela:
Caracas. . ......c.oceniin.a.. Mar. 1-31.........|........ 4
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CHOLERA, YELLOW FEVER, PLAGUE, AND SMALLPOX—Continued.
Reports Received during week ended May 31, 1912.

May 31, 1912

PLAGUE.
Places. Date. Cases. | Deaths. Remarks.
320
133
190
5
4
23
Java:
Pasoeroean residency....... Apr. 17-13........ 51 4
Mauritius.................... ay 15-21......... 10 | 7
Persia: |
Bushire.................... Apr.1-13......... 188 | 135
Mohammerah.............. Apr.3l........... ) S PO
Straits Settlements: ;
, Singapore..........coce.... Apr.7-13......... 2 2
Turkey in Asia:
Basr8.c.coecieeniiennannns Apr. 10-123. .. [ 2 PO, Froml S. 8, Adalia from New-
castle.

A
A

ar. ...
Apr. 14-27...
Mar. 19-31.

.| May 5-11....

. 28-May
pr' 28-May 4.
6-12..

5 miles from Eastport, Me,

Additional.

1 From the Verdffentlichungen des Kaiserlichen Gesundheitsamtes, May 8, 1912.
2 Bulletin Quarantenaire d’Egypte, May 9, 1912.

70
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CHOLERA, YELLOW FEVER, PLAGUE, AND SMALLPOX—Continued.
Reports Recelved during week ended May 31, 1912,

SMALLPOX—Continued.
Places. Date Cases. | Deaths. Remarks.
. 1-30.......... 1
Apr. 27—Msy 3..... 1
.| Apr.24-30......... 2
Apr. 29-May 11.... 2
Beirut. Apr. 14-May 4..... 45 ...,
Turkey in Europe:
Constantinople............. Apr. 29-May 12....]........ 17
Venezuela:
Caracas. ...cceveeanacannns Apr. 1-30.......... 7 PO

REPORTS RECEIVED FROM DEC. 30, 1911, TO MAY 24, 1912,

[For reports received from July 1, 1911, to Dec. 29, 1911, see PUBLIC HEALTH REPORTS for Dec. 29, 1911.
aoco]rdanee with custom, the ‘tables of epidemic diseases are terminated semiannually and new ‘tables

CHOLERA.
Places. Date. Cases. | Deaths. Remarks.
Arabia:
Hodeida................... Jarf. 21............ 2 1
. Total cases, 22 deaths, 12; mainly

od
Jasz-Nﬁykun-Szolnok.
gallnei& Island...... .20 00000
u :
Burgas. ..o
Varna .....................
China.
Hongkong ..................
Dutch East Indies. ........ S

8
. . R 1,001
| 1. Y Nov. 26-Apr. 6.... 549 447
Moulmine................. Feb. 18-Mar. 30... 13 11
Negapatam................ Jan. 14—Feb b7 S P 79
Pondicherry............... Feb.22-28........ 4 4
Rangoon................... Oct. l—Feb 29..... 104 86
Indo-China
Salgon..................... Nov. 20-Mar. 18. 1,544 1,082
Ttaly.
Caltanisetta ................ Nov. 26-Dec. 31... 9 7
Girgenti.............. . [+ [/ P, 105 57
Messina............... ..| Nov. 26-Deec. 2.... 3 2
Syracuse............ --.| Nov. 26-Dec. 23 15 9
17 Y .| Nov. 19-Dec. 10... 6 6
Montenegro.................... Nov.4-11......... 9 5
ersia:
Adaban 1
Kermanshah.... 37

5

7
Nov. ls—Dec 16... 17 2
Nov. 27-Dec. 30...|........ 260
Nov.22-23........ 2 2
Nov.6..c.oen..... ) I
Jan. 14-20......... 1 1

in the military hospi

Total Oct. 22-Dec. 16: Cases, 36.

-| Total Nov. 19-Dec. 23: Cases, 37.
Free D .

ec. 28,

In the Persian Gulf.

! July 2-15: Cases, 5; deaths, 4, p.
xv 'y p

1300, Vol.

Total year 1911: Cases, 3,624;
deaths, 2,919, including report,
P. 2092, vol. 1.

Free Dec. 31.

Year 1911 Deaths, 323,237,

Madras Presidency Nov. 1-Dec.
31: Cases, 10,436; deaths, 6,545.
Jan. 1-Feb. 29: Cases, 18267
deaths, 11,563.

Total June 8-Dec. 31:
15,985; deaths, 6,022,

Cases,

Dec. 23 declared free from cholera.
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CHOLERA, YELLOW FEVER, PLAGUE, AND SMALLPOX—Continued.
Reports Recelved from Dec. 80, 1911, to May 24, 1912.

CHOLERA—Continued.
Places. Date. Cases. | Deaths. Remarks.
Phili LR CIET T TS ORI PRI PR Third uarter, 1011: Manila, 1,
ppin iatalq lsrovinees, 27 cases
and 22 deaths. Fourth quar-
ter, 1911: Manlla, no case and
no denth, Provinces, 22 cases,
20 deaths.
Province—
Union...ccceeeennnnnnn. Oct. 29-Dec 4..... 5 5
Roumania.....c.cceeevneeenncefernnniecennnnnneeeecdecniii]oieiild Total Sept. 9-Dec. 13: Cases, 192;
deaths, 42, includin report, p.
2094, Vol Free
Sept. 11-Dec. 13... 84 11 | Including cases previously re-
..| Oct. 31-Nov. 28... 21 | B
.| Nov. 6-Dec. 13.... 19 4
Oct. 31-Nov. 28... 4ceeen...
Oct 30-Nov. 28... 21 P
Nov. 6-23......... 1 1
..... ([ b2 PO
Nov. 24-Dec. 13... 15 1
...................................... Total year 1911: Cases ,95; deaths,
51,l 1cludlng report, p. 2095,
.| Nov. 26-Dec. 16... 6 4 | Declared free Dec. 31.
..| Nov.5-Mar. 24....|........ 1,244
Nov. 5-Feb. 3..... 4 4
Oct. 13-Jan. 24....[.ccoeeeeefeennnannns Calseas),ozooo'deaths from 1,000 to
...................................... Total Nov. 25-Jan. 4: Cases, 462;
deaths, 323. No cases since
Jan. 10.
Nov. 25-Dec. 21... 71 20
.| Nov. 25-Dec. 5.... 9 15
.......... Provinces in Asia and Euro]

Apr. 16-Dec. 30, 1911; Dea
6,111, excluding Constanti-
nople anly among troogs
Jan 6-Feb. 27: Cases, 101;
eaths, 126.
Invicinity.

Present.

Segt l-Dec 24 Cases, 1,648;

T g‘rlpﬁ{iE Present.
urke; urope:
Co’ﬁstanﬂnople g 2
2l &
12 7
4 3 | In Serres.
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CHOLERA, YELLOW FEVER, PLAGUE, AND SMALLPOX—Continued.
Reports Recetved from Dee. 30, 1911, to May 24, 1918,
YELLOW FEVER.

Dec. 9-16: 1 fatal case.

Apr. 2: Epidemic.

From a vessel from Guayaquil.

Andtvicinity. Apr. 20: Still pres-
ent.

| Nov.12Mar. 2321 20| 9’| Total Aug. 1 Jour- m:y 2, 1912
Cases, 66;
Feb. 28...
Feb. 4-7........... 7 cases in the lazaretto from s. s,
1 Tkalis from Guayaquil.
Ded B1-gan 6,10 T '
Dec. 19-25......... 1 1 | In an engineer on a vessel.
Nov. 16-Feb. 15... 30 j..cenn.... Dec 1-30, 10 deaths, and Jan. 18-
b 8 deaths, lncludlng
re ousrepo
.| Mar. 17-Apr. 1 2 p
Mar. 16-19.. 1
.| Feb. 24-Apr 4 A suburb of La Guaira.
.| Dec.12..... Epidemic.
Apr.27............ 1 1 | From steamship Francis, from
Para.
Feb.19............ ) B PO,
Dec. 17-23......... 1 1 | On a vessel en route from Manoas
R N to Para.
PLAGUE
;
Including 5 cases, p. 2096, Vol
XXVI.
Still present.
Bo.
1 case pneumonic.
Jan,
*| Mar. lo-Apr 13... Present.
Dec. 9-Apr. 13....
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CHOLERA, YELLOW FEVER, PLAGUE, AND SMALLPOX—Continued.
Reports Received from Dec. 80, 1911, to May 24, 1912.

PLAGUE—Continued.
Places. Date. Cases. | Deaths. Remarks.
Dutch East Indies:
JBVB . e eiaincecncnacacanec]onecacacccccaccsceaa]enacacealacaneaanan Total Mar. 1-Dec. 30: Cases, 1,817;
deaths, 1,324 Dec. 31-Mar. 2:
P Residency, | Nov. 12-Apr. 6 147 0| © 00; deaths, 0.
'asoeroean ov. r.6....
District. P .
E Soerabaya.............. Oct. 17-27......... b2 PO
A e eeeeeneeeennnnnns L 1-29.......... 0 RS
Guayaquil................. Nov 16-Feb. 29.. 124 52 | Dec. 16-Jan 31: Reports not
of reve
J 07474 1) PPN RPN PR PR Total Jan 1-Dec. 31, 1911: Cases,
1,656; deaths, 1,041 including
2 1 cases previously reported
1 1
g‘f ;g Sept. 11-16: Cases, 50; deaths, 28.
5 3 | Sept. 11-16: Cases, 11; deaths, 8.
5
5 3 | Oct. 5-Dec. 26: Case, 1.
24 8
i 1
.| Jan. l-Apr 2%..... 96 73 Ngv. 20-Dec. 13: Cases, 3; deaths,
Feb. 2-Apr. 23.... 9 2|
Jan. 1-Apr. 23..... 26 6 | Dec. 13: Case, 1.
Nov. 13-15........ 1 1 | From theinterior v:a Bergamogo
Apr. 27-30......... 1 1 | In the Royal Southern Hospital ,
from s. s. Italian Prince, which
arrived at Liverpool Apr. 19,
laden with fruit and grain from
Mediterranean ports.
Feb. 9-Mar. 18. ... 4 4
Nov. ls-lA‘g:. 13... 851 744
Nov. 11-] 23 e 329
Nov. 26-Apr. 13... 781 670 | Total year 1911: Cases, 3,273;
deaths, 3,046.
Jan. 1-6........... 1 1
Oct. l-Feb 29..... 166 158
Oct. 29-Mar. 23....| 58,396 42,824
Madras Presidency. 7,869
B 31,764
United Pr 76,987
Punjab. , 082
Burma. . . 1,302
Eastern B 2
Central Provinces. 21,144
Coorg.....cceu... 52
Mysore State. ... 6,688
Hyderabad State.. 23,394
Central India............... 7,453
lzmtana and Ajmere 1,234
................... Feb. 3-Mar. 23. ... 114 51
North West Province......| Oct. 20-Feb. 24.... 2 2 | Total for India, Oct. 29-Mar. 23:
Cases, ; deaths, 228,848,
Total” year 1911: CM 828 535,
deaths, 691,849.
ndo-China:
8algon.....cieiniennninnen Nov. 13-Mar. 4.... 33 5
Japan:
Formosa........ccccuuee.... Mar. 7-30.......... 52 40
Nagasaki......ccccoeunn.... Apr. 20............ ) N P, On the s. s. Tacoma Maru, from
Hongkong and Shanghai.
Mauritius. .......ccoeeuennnenn. Nov. 3-Mar. 14.... 92 54
Persia:
Bushire......cc.cuueue..... Feb. 4-Mar. 30.... 134 83
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CHOLERA, YELLOW FEVER, PLAGUE, AND SMALLPOX—Continued.
Reports Received from Deoc. 30, 1911, to May 24, 1913,

PLAGUE—Continued.
Places. Date. Cases. | Deaths. Remarks.
Peru:
Departments—
Callao.......coccuunnee. Oct. 1-21.......... ) O PO City, in November, 1 case; in Jan-
uary, 3 eases with 2 deaths;
Mar. 1-26, 12 cases.

12

;

- P Apr. 10, 22 cases in the lazaretto
at Tm;illo Apr. 22 still pres-
ent.

 LiM8....ecceiiinann... 13
Phil(ig ine Islands: b
u quarantine station.... ) B P On s. s. Montrose from Shanghai.
|- YRR (RPN R PN Apr. 6, a fatal case of pneumonic
lorm in & member of the crew
on s. 8. Zafiro, arrived Apr. 4
from Hongkong
Rassian Empim
Astrakhan, government....| Sept. 21-Jan. 7.... 201 Including 73 cases and 63 deaths

Jiddah....................

Nov. 4-Mar. 23....

Jan. 13-Mar. 27..... 16
Mar. 12-Apr. 22...

6

Apr. 2-May 1..... 6
Mgr. 1-11 v 1
1

- D ©

reported on p. 2098, Vol. I

Total: Jan. 14-Apr. 19, cases 27,
deaths 22.

A stoker on s. s. Nicomedia frorh
Bushire.

Ortx0 s.AsaMaeedonia from Bombay
Pneumonicons.s. Loongsmg en
routefrom Hongkong toManila.

Algena

Argentina:

Buenos Aires

Rosario... .................
Australia;
Thursday Island...........
Austria-Hungary:
golét;mmt. ..................
udapest .......
Galicia...........
Krain. ...

"anada:

British Columbia—
Fernie,................
Nelson..
Vancouver. .
Victoria.

Manitoba—
Winnipeg..............

.| Jan. 1-31.....

Pl’
Feb. 4—10 ..........

Jan. 14-Apr. 20.... 4.,

And vicinity.

Oct._1-31, 6deaths. No deaths
in November or December,1911.

From s. s. Taiyuan.

From s. s. Baron Callfrom Beirut.

Case Mar. 30 from Alagoas.
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CHOLERA, YELLOW FEVER, PLAGUE, AND SMALLPOX—Continued.
Reports Recelved from Dec. 30, 1911, to May 24, 19123,

May 81, 1913

SMALLPOX—Continued.
Places. Date. Cases. . Deaths. Remarks.
Canada—Continued.
New Brunswick—
Summerstown ......... P; S o] SR 2 O s Epidemic; 10 miles from Corn-

.. Jan. 21-Apr. 13...0

London....................
Southampton..............
i;Vest Hartlepool...........

| Dee. lO—May 11...
.| Oct. 17-Mar. 23
.| Jan. 6-Apr. 20... ..

-| Nov. 18-Apr. 6....
-| Mar. 3-Apr. 6. .. .

-| Feb. 27-

*| Bur. 17-Apr. 17. ..

.| Nov. 19-
...| Apr. 1
‘| Nov. 26-Apr. 13..

.| Nov. 26-Apr. 27..

| Jan. 15-Apr. 7... ..

Feb. 4-Mar. 16....

Dec. 17-May 11..
Dec. 10-May 11...

Nov. 12-Feb. 10...
Dec. 10-Mar. 16...

Jan.'29-Apr. 13...

Dec. 10-Apr. 20...
Dec. 11-Feb. 18...
Mar. 2.

Dec. 19-Jan. 19.. ..

Nov. 12-Apr. 6.. ..

Dec. 10-Mar. 25. ..
Jan. 30-Feb. 4... ..

Mar. 10-16.........
Jan. 1-Mar. 31
Jan. 21-Apr.
ar. 3....

Jan. 29-Feb. 3.

Jan 14-Apr. 20....

r. 3-9
Feh 18-Mar. 9....

Nov. 19-Apr. 13...
ar. 23. .

Oct. 1-Feb. 29.....
Nov. 13-Mar. 18...

Dec. 1-Apr. 15....
Dec. 16-May 4. ...
Nov. 19-Jan. 31...
Dec. 3-Apr. 27.

wall.

And vicinity

.................. Do.
11 2
2 1
706 523
.................. Do.
.................. Do.
1 6 | Deaths among natives.
........ 'eee---....| Present.
|
b PO Case Dec. 19 from German s. s.
| Frankenwald, from Spain and
Canary Islands, case Jan. 19
from s. s. Mexico.
55 15
10 | 1
1 ..
L 4
| 3 | Nov.1-30, 1 death.

Jan. 1-Mar. 31... ..

2 lieeannn.
2.
i
10 | 1
1.
2 .
908 | 398
........ i 31
1. 1
195 | 77
220 | 55
38 | 7
47 ! 2
110 | 1
........ ! 6
103" 1
2,643 | 898
31} 3
2 ..

.| Total, Dec. 31-Apr.27; cases, 129.

1| Case Apr. 13, an American from

the s. s. Arabic.
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CHOLERA, YELLOW FEVER, PLAGUE, AND SMALLPOX—Continued.
Reports Received from Dec. 30, 1911, to May 24, 1912,

SMALLPOX—Continued.
Plaoces. Date. Cases. | Deaths. Remarks.
g 11 miles east from Kobe.
1[0
2 Jan. 20, 1 case from s. 8. Suverio
from hongk Ian 28, 1 case
from Shingo
Nagasaki................... Feb. 12-18......... ) B RO,
Nogahama................. Mar. 17-23......... ) U S Og s. 8. Tenyo Maru from Hong-
Yokohama. ................ Jan.22............ ) B O, Fr:i:l S.S. Hydra from New York
galta .......................... Dec. 24-Jan. 6..... 2
Aguascalientes. ............ Dec. 18-Mar. 3....|........
Chibuahua. .. .l Nov. 20-Feb. 11. .. 92
Coahuila, State. J0et1-30. 0 e iei i,
Guadalajara .| Jan. 14-Apr. 13.... 8
Juarez....... .| Dec. 19—May11... 17
Magdalena. .| Dec. 23-Mar. 12.. 91 Mar. 12, 10 cases present.
Manzanillo................. Feb.18-24.........0 1 |........

Manila (on arriving vessel)..

Portugal:
Lisbon..................... u Deec. 9—Apr 20... 56 |........
Roumaqaig...........coooeun.... E Jan. 1-31.......... 2,935
Russia: |
Batum................ ... I Dec. 1-Mar. 31.... 2 ...
i .| Dec. 17-Apr. 28... [ 3 P,
. Nov. 19-Apr. 13.. 72
.. Nov. 26-Apr. 20.. 35
i Nov.1-30......... 1l.......
Dec. 24-Apr. 16. .. 62 ........
...i Nov. 19-Apr. 20.. 211
-| Nov. 5-Mar. 16.. .. 414

. Nov b5 M 9.112

.| Nov. 5-Mar. 23....'

..| Feb. 6-Apr.1.............
.| Nov. 1-;

'| Dec. 3-Apr. 20.. ..

Dec. 1-Apr. 10. .
Nov. 1-)an. 31..

Jan. 21-Apr. 6.....
Jan. 7-Feb. 10.....

ar.31............
Dec. 1-Mar. 31....: ........

Feb. 11-17......... 1
Nov. 19-Apr. 6.... 38

Mar. 16, 25 cases in the lazaretto.

Mar. 23, present in vicinity.

Present.
Do.

Third quarter, 1911: Manila, 9
cases; no deaths. Fourth
quarter, 1911: 38 cases.

Apr. 1 to 6, present on the steam-
ers Serantes and Sotolongo;
Apr. 2-9, 8 cases among the
crew of thevt‘lrmted S}am An:_ltys
transport Warren, from po;
in China and Japan.

Total: Jan. 1-Feb. 29, cases, 5,847;
deaths, 247.

Oct. 1-Jan. 31: Deaths, 10.
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CHOLERA, YELLOW FEVER, PLAGUE, AND SMALLPOX—Continued.
Reports Recelved from Dec. 30, 1911, to May 24, 1912.

SMALLPOX—Continued.
Places. Date. Cases. | Deaths. Remarks.
Swi%mlsnd:
Apr. 7-13.......... b N O
.| Jan. 14-20... 1/...
.| Mar. 30-Apr. 6.... 1/..
Dec. 3-23.......... [
Dec. 3-Apr. 13....{........ 54
..... do............| 1,500 107
Constantinople............. Dec. 4-Apr. 28....[|........ 199
Uruﬂmy:
ontevideo................ Sept. 1-Dec. 31.... 25
Venezuela:
Cm‘bar .................... Nov. 1-Jan. 15.... 11
Zanzibar................... Oct. 28-Dec. 15.... 3

MORTALITY.

WEEKLY MORTALITY TABLE, FOREIGN AND INSULAR CITIES.

Deaths from—
| ! .
e T, g
Week | Estimated | ¢88tas | . . als . 3
Citles. ended— | population. ‘?llln 'g g, IE R i
causes. | 3 | | e85 EEERE- E 5|8
Eldgle 2 21515(2/2|8
2122|318 &|&|5|8|2
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MORTALITY—Continued.
Weekly mortality table, foreign and insular cities—Continued.

‘ Deaths from—

deaths
Week | Estimated
Citfes. ended— |population. ?:“m

8

g
Tuberculosis.
Plague.
Cholcra.
Yellow fever.
Typhus fever.
Typhoid fever.
Scarlet fever.
Diphtheria.
‘Whooping oough

Smallpox.
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MORTALITY —FOREIGN AND INSULAR COUNTRIES AND CITIES
(Untabulated).

FormMosa.—Four weeks ended April 13, 1912. Population 3,341,-
217. The deaths include diphtheria 2, plague 56, typhoid fever 11.

FrANCE— Calais.—Month of April, 1912. Population 80,000.
Total number of deaths from all causes 121, including diphtheria 1,
tuberculosis 24, typhoid fevez 1.

Roubaiz—Month of April, 1912. Population 122,723. Total
number of deaths from all causes 153, including diphtheria 1, tuber-
culosis 33.

GRrEAT BrrTaIN.—Week ended April 27, 1912.

England and Wales.—The deaths registered in 95 great towns cor-
respond to an annual rate of 14.1 per 1,000 of the population which is
estimated at 17,639,816.

Ireland.—The deaths registered in 21 principal town districts cor-
respond to an annual rate of 20.3 per 1,000 of the population which is
estimated at 1,157,014. The lowest rate was recorded at Armagh
viz, 6.9, and the highest at Lurgan, viz, 30.1 per 1,000 of the popula-
tion.

Scotland.—The deaths registered in 18 principal towns correspond
to an annual rate of 16.2 per 1,000 of the population, which is esti-
mated at 2,182,400. The lowest rate was recorded at Govan, viz,
8.1, and the highest at Kilmarnock, viz, 22.5 per 1,000 “of the popula-
tion. The total number of deaths reported from all causes was 679,
including diphtheria 4, measles 32, scarlet fever 5.

ItaLy— Catania.—Month of April, 1912. Population 127,000.
Total number of deaths from all causes 159, including scarlet fever 11,
tuberculosis 12, typhoid fever 1.

Milan.—Month of April, 1912. Population, 602,236. Total num-
ber of deaths from all causes 149, including diphtheria 1, measles 3,
scarlet fever 1, tuberculosis 132, typhoid fever 6.

PorTUGUESE EastT AFricA—Lourengco Marquez.—Month of Jan-
uary, 1912. Population 10,000. Total number of deaths from all
causes 31, including tuberculosis 4.

Month of February, 1912. Total number of deaths from all causes
27, including tuberculosis 8.

SpaiN—Almeria.—Month of April, 1912. Population 50,910.
Total number of deaths from all causes 114, including smallpox 1,
tuberculosis 9, typhus fever 3.

Madrid.—Month of April, 1912. Population 584,117. Total
number of deaths from all causes 1,143, including diphtheria 14,
measles 48, scarlet fever 1, tuberculosis 118, typhoid fever 12.
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Seville.—Month of April, 1912. Population 158,235. Total num-
ber of deaths from all causes 346, including diphtheria 7, measles 7,
smallpox 2, tuberculosis 48, typhoid fever 5.

By authority of the Secretary of the Treasury:

’ RupErT BLUE,

Surgeon General.
United States Public Health and Marine-Hospital Service.

ADDITIONAL COPIES of this publication
may be procured from the SUPERINTEND-
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