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STUDIES ON THE EFFICACY OF A COMPLEX VACCINE
AGAINST INFLUENZA A

By F. L. HORSFALL, Jr., E. H. LENNETTE, E. R. RICKABD, and G. K. HIRsT

Experimental vaccines containing influenza A virus (1) have been
tested in human volunteers previously. Stokes and his coworkers
(2, 3) gave parenteral injections of active influenza A virus, which
had been propagated either in tissue culture medium or in mouse
lungs. Subsequently they studied the incidence of acute respiratory
disease during epidemics which they considered to be influenza and
which affected both the vaccinated and control groups. These authors
suggested that the vaccines used had increased immunity to influenza
since they found that the attack rate for "febrile respiratory disease"
was significantly reduced among the vaccinated individuals. Smith,
Andrewes, and Stuart-Harris (4), as well as Taylor and Dreguss (6),
gave subcutaneous injections of formaldehyde-inactivated mouse
lung virus to volunteers. They also followed the groups of vac-
cinated and control individuals through epidemics of influenza which
occurred shortly after the vaccine had been administered. Both of
these groups of investigators showed that a considerable proportion
of the cases they studied had been infected by influenza A virus.
However, neither group obtained any evidence that the vaccine used
produced demonstrable immunity to the disease. It appears from
the available published data that no vaccine has yet been found
which will regularly produce immunity to influenza in human beings.

It was recently reported (6) that a complex vaccine prepared from
chick embryos inoculated with both influenza A virus and the X
strain of canine distemper virus was more effective than other vac-
cines studied in stimulating the production of specific neutralizing
antibodies against influenza A virus in human beings. These results
made it seem possible that this vaccine might prove somewhat more
effective as a prophylactic agent against influenza A than other
types of vaccines investigated previously. To test this possibility,
field tests with the complex vaccine were carried out in order that
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any active immunity which followed its administration could be
assessed directly under naturally occurring conditions. It is the
purpose of this paper to report the results obtained and to present
evidence that, after a single subcutaneous injection of the complex
vaccine given 4 months prior to an epidemic of influenza, there
occurred a significant reduction in the incidence of influenza A among
vaccinated individuals.

METHODS

Viruses.-The PR8 strain (7) of influenza A virus (1) and the X
strain (8) of canine distemper virus were used in this study.

Vaccine.-The preparation of the complex chick embryo vaccine
has been described in detai previously (6). Eight separate lots of
vaccine were used in this study. The method of preparation of these
lots was, briefly, as follows: A 1 percent suspension of the ninth chick
embryo passage of the PR8 strain of influenza A virus was mixed with
a 10 percent suspension of the second, third, or fifth chick embryo
passage o the X strain of canine distemper virus. The mixture was
inoculated onto the chorio-allantoic membrane of 9- to 12-day-old
white Leghorn chick embryos. The embryos were incubated for an
additional 6 days, after which they were removed from their shells
aseptically and ground to a 33 percent suspension in 0.85 percent
NaCl. Sufficient formalin was added to give a final concentration of
formaldehyde of 1:4,400, and the suspension was stored at 40 C. for
48 hours. Then sufficient 0.85 percent NaCl was added to make a
final suspension of 20 percent ch ck embryo, and the excess formalde-
hyde was neutralized by the addition o' ammonia water to a final
concentration of ammonia of 1:16,000. The suspension was then
centrifuged for 15 minutes at 1,500 r. p. m. The supernatant was
removed, distributed in pyrex ampoules, frozen in a mixture of alcohol
and solid C02, and desiccated by the method of Bauer and Pickels
(9). The desiccated vaccine was stored at 40 C. and subsequently
was kept at room temperature for varying intervals.

Seven of the eight lots of vaccine contained by mouse titration
similar quantities of influenza A virus before formaldehyde inactiva-
tion. On the average, 1 cc. of each of these seven lots contained
104.6 fifty percent mortality doses and 106.4 mouse pneumonia doses
(6) of influenza A virus. The remaining lot of vaccine, designated
Lot 4, contained only 103-3 and 105.1 corresponding doses of influenza
A virus before inactivation. Prior to its administration Lot 4 was
kept at room temperature for a per.od of 55 days.

Immediately before the vaccine was administered, the ampoule was
opened and the dry powder rehydrated by the addition of a quantity
of sterile distilled water equal to the original liquid volume. Each
volunteer was given a single injection of 1 cc. of the vaccine subcu-
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taneously. This quantity contained, on the average, approximately
20 mg. of chick embryo protein.

Volunteers.-In a number of State institutions volunteers were
selected at random from among the inmate population. Approxi-
mately 40 percent of the inmates were vaccinated; the proportion
ranged from 35 to 60 percent in single institutions. The remaining
inmates in the same institutions who had not been vaccinated were
considered to be normal controls.
Serum.-Serum was obtained from a number of volunteers who

received each lot of vaccine. Two serum specimens were taken from
each of these individuals, one immediately before vaccination and
another 2 weeks later. From some individuals serum was also ob-
tained 4 months after vaccination. When the epidemic of influenza
occurred serum was obtained from as many cases as possible in both
the vaccinated and control groups. Two serum specimens were taken
from each case, one during the acute phase of the disease and another
between 2 and 4 weeks later during convalescence.

Neutralization tests.-The technique by which neutralization tests
were carried out has been described previously (10) and additional
pertinent details are given in the preceding paper (11).

Calculation of neutralizing capacity.-The method by which this
constant was calculated for each serum tested has been reported in
earlier communications (11, 12).

Complement fixation tests.-The technique used in the complement
fixation tests was identical with that described by Eaton and Rickard

Determination of etiology of influenza.-Acute-phase and con-
valescent sera from individual cases were tested simultaneously.
In each case studied the titers of complement-fixing antibodies against
influenza A virus of both serum specimens were determined. An
increase of one dilution or more in the titer of the convalescent serum
was considered a significant increase in antibodies and was, therefore,
taken as evidence that the patient had influenza A. In approximately
30 percent of the cases studied the neutralizing capacities against
influenza A virus of both serum specimens were determined also. An
increase in neutralizing capacity during convalescence of log 0.86
was considered a significant increase in antibodies which indicated
that influenza A had occurred. In those cases in which there was a
discrepancy between the results of the complement fixation and the
neutralization tests, the former tests were disregarded and an etiological
diagnosis was determined by the latter tests since these were con-
sidered to be the more accurate. In selected cases throat washings
were tested in ferrets, hamsters, or both, for the presence of influenza A
virus by the techniques described in a preceding paper (14).
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EXPERIMENTAL

Neutralizing antibodies against influenza A vtir before and after
vaccination.-The neutralizing capacities against the PR8 strain of
influenza A virus of serum obtained from a number of volunteers
immediately before and at intervals after the subcutaneous adminis-
tration of 1 cc. of complex vaccine were determined. It was found
that, except for Lot 4, the various preparations of vaccine used were of
approximately equal antigenic potency, as judged by the increase in
neutralizing antibodies which followed their adin istration in in-
dividuals with comparable prevaccination antibody levels.
The results are presented graphically in figure 1. Individuals who

were given Lot 4 have been excluded from this analysis for reasons
7.
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FIGURB 1.-Neutraiing antibody levels against influenza A virus in the serum of 288 individuals before
and 2 weeks after each had received one subcutaneous injection of 1.0 cc. of complex vaccine.

given below. The neutralizing capacity of the prevaccination serum
has been plotted against the neutralizing capacity of the serum taken
2 weeks after vaccination. A straight line has been drawn through
those points which correspond to identical capacities before and after
vaccination. The vertical distance from this line to a point above it
represents the extent of the increase in antibody level observed in an
individual volunteer. It will be noted that among 288 vaccinated
individuals an increase in neutralizing antibodies was demonstrated in
all but 17 instances. It is apparent that there were wide differences
in the quantities of antibodies produced, even by individuals who
possessed identical antibody levels prior to vaccination. The wide
variations in the specific responses to the vaccine seemed to be almost
independent of the initial antibody level. However, the increase in
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neutralizing capacity was related to the prevaccination level. In
general, the lower the neutralizing capacity before vaccination, the
greater was the increase in antibodies after vaccination. The geo-
metric means of the neutralizing capacities of the postvaccination sera
obtained from individuals who iniitially possessed serum in the neu-
tralizing capacity ranges, log 3.50 or less, log 3.51 to 4.00, log 4.01 to
4.50, log 4.51 to 5.00, and log 5.01 to 5.80, respectively, were calcu-
lated and are shown in figure 1. A straight broken line which ap-
peared to fit these five points was drawn through them. It will be
observed that this line has a definite slope and that the mean neutral-
izing capacity following vaccination was highest in the group who
possessed before vaccination the highest antibody level, even though
the mean increase in neutralizing capacity in this group was lowest of
all. The mean postvaccination neutralizing capacity for the entire
group was log 5.45. Among 114 individuals who possessed, prior to
vaccination, capacities in the range log 4.35 or less, the mean increase
after vaccination was log 1.70, which represents an increase in anti-
body level of 50 times. This figure corresponds fairly well with that
obtained previously (6) in a smaller group in the same range. Among
35 individuals in this antibody range who received Lot 4 the mean
increase in neutralizing capacity after vaccination was only log 0.69,
which represents an increase in antibody level of but 5 times. For
reasons which are not clear, Lot 4 appears to have been of very low
antigenic potency, and the antibody responses which followed its
administration were much lower than those observed with any of
the other lots used.

In figure 2 are shown graphically the relative distributions of anti-
body levels against influenza A virus among 1,321 normal persons, 288
individuals 2 weeks after vaccination, and 78 individuals 4 months
after vaccination. The proportion of individuals in each of the neu-
tralizing capacity ranges 0 to log 2.62, log 2.63 to 3.49, log 3.50 to
4.35, log 4.36 to 5.22, and log 5.23 to 6.09, respectively, have been
plotted against the mean capacities in each range. Smooth curves
have been drawn through the points to facilitate an interpretation of
the results. The data for normal individuals are identical with those
given in the preceding paper (11). It will be observed that the pro-
portion of individuals in the two highest ranges was markedly in-
creased 2 weeks after vaccination and that less than 1 percent of
vaccinated individuals had neutralizing capacities of log 4.0 or less at
this time. Four months after vaccination there was a definite reduc-
tion in the proportion of individuals in the two highest ranges, but no
individuals were encountered at this time with neutralizing capacities
of log 3.5 or less. The change in the distribution of antibodies from
that found among normal individuals 2 weeks and 4 months after
vaccination is clearly-shown.
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In a previous paper (11) it was shown that there was a correlation
between neutralizing antibody levels against influenza A virus and the
occurrence of influenza A. It was found that the higher the level of
antibodies, the less likely was the development of the disease. It has
been of interest to compare the distribution of antibody levels among
cases of influenza A with that of individuals vaccinated 4 months
previously. In figure 3 these data are presented graphically. The
frequency with which the various neutralizing capacity ranges were
encountered in 310 cases of influenza A and among 78 vaccinated in-
dividuals has been plotted against the mean capacity in each range.
Smooth curves have been drawn through the experimental points. A
vertical line has been inserted in the graph at a point corresponding
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FIGURE 2.-Distribution of neutralizing antibody levels against influenza A virus among 1,321 normal per-
sons, 288 individuals 2 weeks after vaccination, and 78 individuals 4 months after vaccination. Each
vaccinated person was given one subcutaneous injection of 1.0 cc. of complex vaccine.

to the neutralizing capacity log 3.50. It was found that no vacci-
nated individual tested had a capacity of less than log 3.50 at the end
of 4 months. On the other hand, as was shown previously (11), 41
percent of cases of influenza A occurred in individuals with antibody
levels lower than log 3.50. If it can be assumed that the neutralizing
antibodies which were produced as a result of vaccination were of
identical significance to those naturally present, it can be calculated,
on the basis of these data, that the incidence of influenza A among
vaccinated individuals should have been reduced by approximately
30 percent.

Incidence of influenza A among vaccinated and control group8.-
During October 1940 groups of volunteers in 15 institutions in Florida
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and Alabama were given complex vaccine against influenza A. The
total population of these institutions was 17,595. Of this nutiber
7,907 persons were given a single subcutaneous injection of vaccine.
The remaining 9,688 individuals were not vaccinated and were con-
sidered as normal controls.
Approximately 4 months after the vaccine had been given,epidemics

of influenza occurred in 10 institutions. In 4 of these institutions
Lot 4 had been used, while in the remaining 6 institutions other lots of
vaccine had been given. It will be recalled that Lot 4 was of very low
antigenic potency and that it produced only a small antibody response,
whereas the other lots of vaccine stimulated the formation of consider-
able quantities of neutralizing antibodies against influenza A virus.
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FIGURE 3.-Distribution of neutralizing antibody levels against influenza A virus among 310 cases of influ-
enza A and 78 individuals 4 months after vaccination. Each vaccinated person was given one subcu-
taneous injection of 1.0 cc. of complex vaccine.

All cases of influenza which occurred in either the vaccinated or the
control groups were recorded. Acute-phase and convalescent sera
were obtained from as many cases as possible in both groups. These
sera were tested by the methods described above in order that an
etiological diagnosis could be established in each instance.

It was obviously impractical to attempt to carry out neutralization
tests against influenza A virus with two serum specimens obtained
from each case since the number of mice required would have been
extremely large. However, before it was possible to place reliance
upon the results of complement fixation tests with serum from vacci-
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nated individuals; it was necessary to compare the results obtained
by complement fixation and by nextralization techniques in a number
of cases.
* The results of both tests on acute-phase and convalescent sera
from 282 cases are shown in table 1. It will be observed that among
156 cases in the control groups the two tests gave similar results in
85.9 percent and divergent results in 14.1 percent of cases. Among
126 cases in vaccinated individuals the two tests gave similar results
in 80.2 percent and divergent results in 19.8 percent of cases. In the
cases in the control groups the complement fixation test showed a
significant increase in antibodies in 90.7 percent as many cases as
did the neutralization test. In the cases among vaccinated individ-
uals, on the other hand, the complement fixation test revealed a
significant increase in antibodies in 103.8 percent as many cases as
did the neutralization test. The results seemed sufficiently similar
to make it feasible to use the complement fixation technique in
establishing an etiological diagnosis. Despite the rather large error
introduced by this method, it seemed probable, on the basis of
comparisons between the two tests, that the complement fixation test
would tend to increase rather than decrease the actual number of
cases of influenza A among vaccinated individuals.

TABLE 1.-Comparison between results of neutralization tests and complement
fixation tests on acute-phase and convalescent sera from cases of influenza among
vaccinated and control individuals

Cases of influenza
Test which showed a significant increase in antibodies

against influenza A virus Vaccinated group (4
Control group months after vaccina-

tion)

Number Percent Number Percent
Neutralization and complement fixation -113 72.4 67 53.2
Neutralization only -17 10. 9 11 8.7
Complement fixation only -5 3.2 14 11. 1
Neither test -21 13.5 34 27.0

Total - ----------------------------------- 156 100.0 126100.0
Total discrepancies between tests -22 14. 1 25 19.8
Influenza A by neutralization test -130 100.0 78 100.0
Influenza A by complement fixation test -118 90.7 81 103.8

In the 10 institutions there was a total of 1,450 cases of influenza.
It was possible to establish an etiological diagnosis in 967 cases, or
66.7 percent. In the remaining cases either one or both serum speci-
mens were unavailable. The results obtained in each institution are
shown in table 2. Because Lot 4 was found to have stimulated the
production of only about one-tenth as much antibodies as other lots
of vaccine used, the results in Institutions 1 to 4, in which Lot 4 had
been given, have been separated from those in the other institutions.
It will be observed that the attack rate for clinical influenza among
the control groups vared from 3.8 percent in Intitution 8 to 36.1
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percent in Institution 2. The attack rate for clinical influenza was
lower in the vaccinated groups- than in the control groups in Institu-
tions 1 and 3 and higher in Institutions 2 and 4. Wben the 4 institu-
tions were considered collectively, it was found that clinical influenza
occurred in 11.4 percent of control individuals and in 9.3 percent of
vaccinated individuals.
TABLE 2.-Incidence of influenza among vaccinated and control groups in 10 insti-

tutional outbreaks 4 months after vaccination

Control group Vaccinated group

Cases Cases Iniec
studied Incidene studied

Institution na 50 { lSez

Institution Cases of Cases of >
influenza influenza

aC as Cs Cs

. _ .- 1~~~~~~ ~ 3a

No. Pct. No. No. Pd. Pd. No. Pd. No. No. Pd. Pd.
1------- 750 57 7.6 28 14 5.1 2.5 1,000 68 6.8 29 13 4.7 2.1 0.88
2- 277 100 36.1 32 12 26.4 9.7 160 73 45.6 20 7 33.8 11.8 1.28
3- 2,700 254 9.4 79 60 5.3 4.1 1,900 134 7.1 41 29 4.1 3.0 .77
4 1,425 175 12.3 122 26 10.2 2.1 225 31 13.8 22 2 12.4 1.4 1.21

Total- 5,152 586 11.4 261 112 7.9 3.5 3,285 306 9.3 112 51 6.4 2.9 .81

5- 648 87 13.4 77 7 12.3 1.1 210 18 8.6 14 3 7.1 1.5 .58
6.- 190 46 24.2 25 2 22.0 2.2 110 36 32.8 9 5 21.0 11.8 .95
7- Z 150 157 7.3 86 39 4.9 2.4 1,850 98 5.3 43 30 3.1 2.2 .63
8- - 875 33 3.8 16 8 2.5 1.3 725 20 2.8 8 7 1.4 1.4 .56
9- 140 26 18.6 16 3 15.7 2.9 160 12 7.5 6 4 4.4 3.1 .28
10 -_____ 400 16 4.0 8 7 2.0 2.0 400 9 2.2 1 7 .2 2.0 .10

TotalW__ 4,403 365 8.3 228 66 6.6 1.7 3,455 193 5.6 81 56 3.3 2.3 .50

In Institutions 5 to 10 the attack rate for clinical influenza was
lower in the vaccinated groups than in the control groups in all except
Institution 6. Considered collectively, clinical influenza occurred in
8.3 percent of control individuals and in 5.6 percent of vaccinated
individuals in Institutions 5 to 10.

Since on the average 66.7 percent of cases were studied in order that
an etiological diagnosis could be established, it is possible to calculate
with reasonable accuracy the proportion of cases of influenza A in both
groups in each institution. In table 2 the number of cases studied, the
number in which a significant increase in antibodies against influenza A
virus was demonstrated, and the number in which no significant in-
crease in antibodies could be demonstrated are shown. On the basis
of the proportion of cases studied which showed evidence of an anti-
body response against influenza A virus, the probable number of cases
of influenza A among the total cases of clinical influenza in a given
group could be calculated. From this figure the probable incidence of
influenza A in a given group was determined. In a similar manner,
on the basis of the proportion of cases which did not show evidence
of an antibody response against influenza A virus, the probable
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incidence of influenza of unknown cause, or influenza "Y" (14) in a
given group was determined.

It will be seen that the incidence of influenza A varied from 2.0
percent to 26.4 percent in the control groups and from 0.2 percent
to 33.8 percent in the vaccinated groups in Institutions 10 and 2,
respectively. The incidence of influenza A was lower in the vacci-
nated groups than in the control groups in Institutions 1 and 3 and
higher in Institutions 2 and 4. Taken together influenza A occurred
in 7.9 percent of control individuals and in 6.4 percent of vaccinated
individuals in Institutions 1 to 4. In Institutions 5 to 10 the inci-
dence of influenza A was lower in the vaccinated groups than in the
control groups in all instances. Considered as a whole, influenza A
occurred in 6.6 percent of control individuals and in 3.3 percent of
vaccinated individuals in these 6 institutions. It should be noted
that with the single exception of Institution 6, the incidence of influ-
enza "Y" in the control groups was almost identical to that in the
vaccinated groups in each institution.
The V/C ratios shown in table 2 express in a single figure the dif-

ference between the incidence of influenza A in the vaccinated and
control groups in each institution. This ratio was calculated by divid-
ing the incidence of influenza A among vaccinated individuals by the
incidence of influenza A among control individuals. A V/C ratio of
1.0 would indicate that the incidence was identical in the two groups.
Ratios of less than 1.0 indicate the extent to which the incidence of
influenza A was lower among vaccinated individuals. It will be noted
that in Institutions 1 to 4 the ratio varied from 0.77 to 1.28 and that
when the groups were considered collectively, the ratio was 0.81. This
indicates that in these institutions there were 19 percent fewer cases
of influenza A among the vaccinated group than among a control
group of the same size. In Institutions 5 to 10 the ratio varied from
0.95 to 0.10 and for all 6 institutions it was 0.50. This indicates that
in these institutions there were 50 percent fewer cases of influenza A
among the vaccinated group than in a control group of identical size.

DISCUSSION

Influenza A is only one etiological variety of the clinical syndrome
termed influenza. It is now well established that there are other
distinct etiological varieties of influenza and that these specific dis-
eases may and often do occur in epidemics of influenza simultaneously
with influenza A.
The vaccine which was used in this study contained inactivated

influenza A virus and stimulated the production of antibodies against
this agent. It did not contain influenza B virus and it was to be
expected, therefore, that the vaccine would not produce an antibody
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response against this virus. This has been found to be the case, and
the additional antibodies which were produced following the adminis-
tration of the vaccine were directed merely against influenza A virus.
Because of the constituents of the vaccine it was anticipated that

any increased immunity which might have resulted from its adminis-
tration would be operative only against influenza A and not against
influenza B or influenza of unknown cause. To determine what effi-
cacy the vaccine had in increasing immunity to this disease, it was
necessary to establish the etiology of the epidemic which affected the
vaccinated and control groups under study. To accomplish this it
seemed essential to determine the nature of the agent responsible for
the infection in as many cases as possible in both groups. Only by
these extensive investigations did it seem feasible to arrive at an accu-
rate appraisal of the possible prophylactic effectiveness of the vaccine
against influenza A.
The results of these studies indicate that a single subcutaneous

injection of complex vaccine given 4 months before the occurreDce of an
epidemic of influenza significantly reduced the incidence of influenza
A in the vaccinated groups. The extent to which the incidence of
influenza A was reduced seems to have been related to the extent to
which antibodies against influenza A virus were increased. It will
be recalled that among volunteers who were given a lot of vaccine one-
tenth as effective as other lots in stimulating the production of anti-
bodies, the incidence of influenza A was only 19 percent lower than
among comparable control individuals. However, among volunteers
who were given lots of vaccine which resulted in a considerable increase
in antibodies, the incidence of influenza A was only one-half the in-
cidence of the disease among comparable control individuals.
These results tend to confirm what might have been expected from

what has been demonstrated previously (11) concerning the relation-
ship between antibody levels against influenza A virus and the occur-
rence of influenza A. If the antibodies which resulted from the
administration of vaccine had the same significance as antibodies
normally present in human serum, it should be possible to calculate
the extent to which antibody levels increased after vaccination would
decrease the incidence of the disease. Calculations of this kind were
carried out, and it was found that the observed reduction in the inci-
dence of influenza A among vaccinated individuals was, if anything,
somewhat greater than that anticipated on the basis of the increased
antibody levels which were present 4 months after vaccination. It
appears, therefore, that specific antibodies produced after vaccination
have at least equal significance, but probably no greater significance,
in contributing to immunity to influenza A than those possessed by
normal individuals.
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It seems important to emphasize that the available evidence indi-
cates that no level of antibodies possessed by normal individuals, even
though some were very high, could be taken to indicate complete
immunity to influenza A. It has been shown (11) that in individuals
witb high antibody levels the disease occurred with markedly reduced
frequency but still did occur occasionally. Similar considerations seem
applicable to the degree of immunity which was present 4 months
after the administration of the vaccine. The incidence of influenza A
was significantly reduced, but the disease was not entirely prevented
in vaccinated individuals.
The results obtained indicate that a vaccine which significantly in-

creased antibodies against influenza A virus also significantly reduced
the incidence of influenza A. Since the vaccine contained inactivated
virus, it seems probable that its action was comparable to that of an
inert antigen and that it served only to stimulate the production of
antibodies and did not alter other factors which may possibly con-
tribute to a state of relative immunity to influenza A. Under these
circumstances it is likely that the increased immunity observed was
directly attributable to the increased antibody levels possessed by
vaccinated individuals.
The fact that influenza of unknown cause was not significantly re-

duced among vaccinated individuals is additional evidence for the spe-
cific relationship between antibody levels against one influenza virus
and the probability of the occurrence of infection by the homologous
virus.

SUMMARY

In volunteers who had received a single subcutaneous injection of
complex vaccine of good antigenic potency 4 months previously the
incidence of influenza A during an epidemic was 50 percent lower than
among unvaccinated individuals in identical environmental circum-
stances. The incidence of influenza of unknown cause was not signifi-
cantly different in the two gToups.
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PRESENT-DAY METHODS FOR CONTROLLING ANDES
AEGYPTI MOSQUITOES '

By JAMEs H. LEVAN, Passed Assistant Sanitary Engineer, United States Public
Health Service

Although the circular of the United States Public Health and
Marine Hospital Service entitled "Yellow Fever and Mosquitoes"
(1), issued during the last invasion of yellow fever, the 1905 New
Orleans epidemic, contained information on mosquito-control meas-
ures that remains basic, experience and studies have resulted in still
more specific knowledge about the habits and the breeding places
of the yellow fever mosquito, Aedes aegypti.

Since this species of mosquito breeds only in artificial containers
it is controlled simply by frequent careful inspections of all artificial
containers around premises and the application of control methods
in the area to be sanitated. Wherever possible water-holding con-
tainers are destroyed; those that serve indispensable purposes are
treated. This is a simple formula, and no complicated rules are
necessary to apply it. But in a modem community it is very diffi-
cult to ferret out and to destroy or treat all water-holding containers.

This paper attempts to explain present-day methods used or
developed by the Aedes Aegypti Control Unit established by the
Public Health Service, of which the writer was for 2 years the officer
in charge.

All inspectors and supervisory personnel must be trained so that
they can perform their tasks efficiently. Time in training inspectors
may be saved by assembling them and projecting onto a screen slides
showing the typical places where aegypti larvae are found. The
modem camera with high-speed lens and fast film has made it easy to
obtain a collection of such pictures.
Assignments of house-to-house inspectors are made daily from a city

map divided into districts and sections. The results of a few days of
actual inspections disclose whether the subdivisions made on the map
should be changed.
1Prmnti beore the National Malaria Committee, Louisville, Ky., November 13-15, 1940.
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The cycle of house-to-house inspections should be about 7 days in
summer. This can be increased to 14 days as the A&8e aegypti index
approaches zero. This index was used by us to observe the progress
made in reducing the infestation of the aquatic forms of aegypti in the
area in which the work was being done. It is the percentage of
premises inspected where larvae were found expressed as a whole
number multiplied by the percentage of samples collected containing
aegypti larvae. The first-mentioned percentage expressed as a whole
number shows the index of "domestic" mosquitoes, and multiplying it
by the percentage of samples collected containing aegypti larvae is an
attempt to produce a figure that will indicate the aegypti infestation.
One sample of larvae was collected by the house-to-house inspectors
from every property where larvae of "domestic" mosquitoes were
found. An entomologist identified the specimens collected (2).
The house-to-house inspector must find all containers sustaining the

aquatic forms of the aegypti mosquito and render harmless as many
of these containers as he can. A record of the number of artificial
containers producing aegypti is very necessary. A record of the
number of water-holding containers that could produce mosquitoes
has value because it gives an idea of the junk and debris that may be
in the householders' yards.

In all sections of the municipality the house-to-house inspectors
will find water-holding containers that cannot be destroyed or emptied
because of their use. These can be controlled by placing them on a
list to be visited every 10 days or oftener by a "10-day" inspector.
Whenever possible this inspector applies light Diesel engine fuel oil
to the water surface, using hand operated compressed air spray guns.
It has been difficult to find spray guns equipped with oil-resisting hose
and gaskets, but such equipment is now available. It is well worth
while to purchase hose and gasket replacements that are oil resisting.

In order to control production in catch basins it is necessary to
apply oil to every wet catch basin at least once every 10 days. Ex-
perience has shown that successful catch basin oiling requires the
inspector to stop long enough at every catch basin to apply a suffi-
cient dose of the oil larvicide. Inspectors should not be required to
cover too large a territory in a given time. Many catch basins con-
tain so much floating debris that it is likely that an oil spray applied
through the surface grating will not cover the water surface and
mosquito production will not be stopped by the oil application.

It was our experience that better results could be obtained in such
catch basins by having the inspector submerge the oil pipe below the
floating debris before applying the dose of larvicide.
Catch basin breeding can be controlled by applying oil from a

pressure tank carried on a motorcycle or a light truck. A hose, quick
operating valve, and an extension spray nozzle are necessary. While
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it is usually possible to obtain compressed air from gasoline fiing
stations, a more dependable soiurce of air is- an automatically con-
trolled gasoline-operated air compressor carried on the truck.
Old cisterns should be filled in whenever their owners can be induced

to do so. In some cities there still is no public water supply and the
citizens have to depend upon the storage of rainwater in underground
cisterns or in surface tanks. Property owners are shown how cisterns,
tanks, rain barrels, and other such containers can be reconstructed to
render them mosquiito-proof. When owners suggest screening open-
ings and barrel tops the proper kind of durable 18-mesh wire cloth is
recommended to them. Mosquito-proof construction is an important
part of a control program but owners often are financially unable to
make such improvements and other methods are needed to control
mosquito production.

Because top-feeding minnows had been used successfully in open
containers in yellow fever control in Tampico, Mexico, (3) and Guaya-
quil, Ecuador, (4) experiments were made by us to determine whether
these minnows would feed in the dark. Experiments of others had
shown that Gambu9ia holbrooii miImows feed mainly by attacking
food when it is in motion, and it had been concluded that they were
unsuited for introduction into dark, covered cisterns. Our experi-
ments in Key West, Fla., (2) showed that their ability "to eat mos-
quito larvae seemed to depend more upon their appetite or capacity
than upon the amount of light present," and that they were the local
fish best suited to this purpose.

Cisterns were stocked, using one adult fish per square foot of water
surface, or, roughly, 50 fish in an average cistern. The same pro-
portion was used for other artificial containers.
Care is necessary in handling these fish, and the pregnant females

are even more susceptible than the males to handling and chlorination
injuries. Little harm results to either sex when reasonable care is
used, and they are able to stand being poured into cisterns or being
introduced through small openings when necessary, although some
fish are always lost.

Before introducing them into cisterns it is necessary to acclimate
them by placing them in successive containers of pond water, a
mixture of pond and cistern water, and cistern water.
As a precaution against possible contamination of cisterns, the Key

West sanitary officer had subjected Gambusia minnows to an over-
night chlorinated water bath before placing them in cisterns. This
practice was continued by us and experiments plus experience resulted
in the use of dosages of liquid hypochlorite that would produce a
chlorine residual of 0.1 to 0.15 part per million. The hypochlorite
was added carefully because a high concentration, or overcontact
with chlorinated water, always causes a high mortality among fish.

1877



September 19, 1941 1878

Occasionally householders refuse to permit fish to be placed in
their cisterns. Such cisterns must be sprayed every 10 days with
sufficient kerosene to form an unbroken film of oil on tlle water
surface. Kerosene evaporates quickly and there is but slight possi-
bility of its being drawn up into the water pipes because pump suc-
tion pipes extend almost to the bottom of the cistern.

Gambusia minnows are unable to remove heavy larval infestations
from cisterns. This condition is met by spraying a cistern first with
kerosene to kill the larvae. Gambusia are then introduced to prevent
reinfestation. Apparently a kerosene film is not harmful to Gambusia.
As a means of preventing the development of a yellow fever epi-

denmic in the event a case of this disease shouild occur, it had been
plannedl to disinsecticize thorouglhly the hiouses in tile neigliborllood
of the first case to be reported. Botlh a pressure spray gun operated
by a portable electrically driven air comrpressor and a specially built
insecticide spraying truck were ready for use. This truck also carried
portable electric insectici(le sprayers.

This equipment was used in our regular control work to destroy
severe infestations of adult acgypti mosquitoes inside and under
dwellings, garages, and other buildings. The larvicide used was a
mixture of 1 part of a concentrated extract of pyretlhrum in oil (extract
from 20 pounds pyrethrum flowers to each gallon) and 4 parts of light
oil (refined kerosene). Householders always welcomed the relief
from mosquito annoyance brought about by a disinsectization, al-
though it was often necessary to refuse a request for a disinsectization
because an inspection would disclose infestation with insects other
than mosquitoes.
The extensive use of automobiles lhas resulted in the promiscuous

discaiding of old tires, particularlv because of their present slight
value as junk. Depending upon the size of the municipality, from
hunidreds to thousands of rubber tires are discarded weekly. It is
almost impossible to remove all of the water accumulating in old
tires lying outdoors or once having been outdoors. House-to-lhouse
inspectors should advise liouselloldeis to prevent the accumulation
of rainwater in old tires or should direct that they be destroyed. If
the regruilar garbage removal service will not hauil them away for
incineration, removal becomes an activity of the mosquito conitrol
forces.
Junk or second-lhand dealers sometimes allow discarded tires to

accumuilate. If they are not kept dry under cover, they slhouild be
piled so that they can be dusted witlh a paris green-line lixtllure.
Tile plroportions of the nmixture will vary witll local conditions. Rein-
spection of tile tires at intervals will shIow wlietlher or not the applica-
tion of paris green lhas been sufficiently heavy. It may be applied with
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FIGUrJRE 1.-An unused cistern not mosquito-tight being sprayed with kerosene, using a power-driven oil-
spraying unit. (This same equipment was used to destroy Aedes aegypti infestations in buildings.)

FIG.URE 2.-A "10-day" inspector spraying a cistern with kerosene.
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FIGURE 3.-A large pile of old automobile tires in a second-hand yard in which A. aegypti are breeding.
Production is being controlled by dusting with paris green.

FIGURE 4.-Flashlight pointing to a hidden breeding place, a cistern under the floor of an unoccupied house.

PLATEI I
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a hand-operated agricultural duster, but a power-driven duster distrib-
utes the dust mixture more effectively.

Cemeterics must be included in regular inspections since prolific
aegypti production is common in flower pots, vases, urns, and the like.
It may be controlled effectively by placing in eaclh flower container a
pellet made of a wet mixture of 1 part of paris green and 4 parts of
plaster of paris. Production in urns and other containers not used for
flowers may be controlled by filling thein with sand.

In Soutli American cities Aedes aegypti have been regularly con-
trolled and lhave even been) eradicated. Inspectors searchl the interiors
of dwellings, and there are"special service" squads for hunting adult
mosquitoes and hiidden breeding foci. The search for adult mosqui-
toes is done chiefly in the interest of securing evidence of the existence
of near-by breeding places. Inispectors there can eliminate water
plants, plant cuttings, and water-holding containers that are kept
indoors. The inspection of interiors of houses in the United States
against the wislhes of the occupants is something that cannot be
attempted under nonepidemic conditions. In this coimtry the inspec-
tor is able to inspect the interior of a house only because the occupant
already recognizes the value of mosquito control.

Part of the work of the control forces is to secure public cooperation
throuigh an educational program presented by trained personnel.

SUMMARY

1. Aedes aegypti mosquitoes are controlled by careful and thorough
inspections of all premises, and the elimination of all artificial breed-
ing containers.

2. Inspectors must be trained adequately in order to obtain maxi-
mum results.

3. Water-holding containers that cannot be emptied should be
oiled regularly or should be stocked with top-feeding minnows.

4. These minnows can be used successfully in dark, covered drink-
ing water cisterns. The minnows should be kept overnight in
chlorinated water before being introduced into cisterns.

5. Catch basins require a heavier dose of oil larvicide when they
contain floating debris.

6. Houses can be disinsecticized by tlhorough spraying with pyreth-
ruim in an oil base.

7. Mosquito production in discarded automobile tires can be
controlled by dusting them with a paris green-lime mixture.

8. Mosquito production in cemetery flower containers can be
controlled by placing paris green pellets in them.
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9. It is impossible under nonepidemic conditions to insist upon
indoor inspection of houses, but the public, if properly informed, will
cooperate and sometimes will request it.
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THE INFLUENCE OF DIETARY FACTORS UPON THE THERA-
PEUTIC ACTIVITY OF SULFANILAMIDE IN MICEI

By SANFORD M. ROsENTHAL, Senior Pharmacologist, United States Public Health
&renice

Previous investigation has demonstrated that diet influences the
toxicity of sulfanilamide. We found (1) that the toxic effects of
repeated administration of sulfanilamide to rabbits were greater upon
an oats than a cabbage diet. Marshall and Litchfield (2) have shown
that sulfanilamide administered orally was nigre toxKic to fasting mice
than to fed mice, and this difference was related to the concentrations
of the drua in the blood. Smith, Lillie, and Stohlman (3) have
recently shown that the anemia and mortality resulting from repeated
oral administration of sulfanilamide to rats coould be prevented, to a
large degree, by a diet high in protein. Higher concentrations of sulf-
anilamide in the blood were observed by them in animals on diets
low in proteins.

It has been shown that the bacteriostatic action of sulfanilamide in
the test tube can be inhibited by peptone (Lockwood and Lynch
(4)), by extracts of certain plant and animal tissues, and by 4-amino-
benzoic acid (Woods (5)). Antagonism of the therapeutic effect of
sulfanilamide in vivo by 4-aminobenzoic acid was demonstrated by
Selbie (6).
The above considerations led us to investigate the possibility that

some normal dietary constituents might influence the therapeutic
activity of sulfanilamide.
Experiments were carried out upon a Swiss strain of albino mice.

Groups of immature and adult mice were studied. The test organism
was a virulent strain of hemolytic streptococcus (Lancefield group A)
that we have employed for several years. When passed through
mice every 2 to 3 weeks it has maintained a virulence such that 0.5
cc. of an 18-hour culture diluted 10-8 is lethal to mice when inocu-
IFrom the Division of Chemotherapy, National Institute of Health.
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lated intraperitoneally. Inoculations were made in rotation, taking
one animal from each group in succession, to insure uniform exposure
for each group under test. Sulfanilamide was injected subcutane-
ously immediately after inoculation in a 1 percent aqueous solution in
all of the experiments. This route was chosen to avoid any variations
in gastro-intestinal absorption that might result from dietary changes.
At first the mice were kept upon the special diets from 4 to 5 days pre-
ceding the therapeutic test until 1 day following the last injection of
sulfainilamide when the stock diet of pellets was resumed. Later
experiments revealed that the diets should be continued for at least
3 days after cessation of therapy to bring out the maximum influence.
The special diets were terminated before the end of the observation
period becauise the animals on the highly deficient diets lost weight
and were often in poor condition.

Initial experiments indicated that therapeutic results were better in
mice kept on a diet of corn starch (Argo brand) alone than in mice
fed upon a diet of pellets employed in our laboratory 2 (table 1).

TABLE 1.-The influence of dietary fac,tors upon the therapeutic response to sulf-
anilamide. AMice upon diets for 4 days preceding therapeutic test. Sulfanila-
mide 0.5 gm. per kilo subcuttaneously immediately following streptococcal inocula-
tion, and repeated at daily intervals.: Diets continued for 3 days following last
dose of drug except in first experiment where diet A was replaced by pellets 24 hours
after end of therapy. Composition of diets given in text

Mweanh t0 o i .............. ° _...Deathsin daysa weight 0 Za

!)et 2 - , W42Xa-Wl c1
A 0. 1 2334 5 6 7789 12 11-140

gin. gin.47 2.
A ---------- 33 210.8 55 1086 3 _ _ _ 3 7 4_ 3-__ ----- 51.5
Pellets 37 13.0633 15 2 5 53 1 1 - - 86.5

15 (1) --- 15 -- --- 100
Pellets 10 (1) ii0 9 | 90

A --- 24 22. 77 21.9 3. 0 10'5 3 1 2 1 16.7
* ------ 25 23.3 25.5 3.17 ---- 3 2 2 2 1 3 2 1 1 1 60
Pellets--- 25 22.8 25.8 -------- 3 6 3 1 5 4 2 ---- 8
Pellets 18 (1) Hunt Club 0 1& N. Y. The- 100

A 20 17.5 15.07 2. 9 2 1 1---- ------ - 10
B 20 17.1s16.6 2.65 -------,2 2 ----s 2 5 2 1 fat 3.5
C ------20 17.0 15.47 2. 6 ----2------------ 1------------ 2----15
D------ 20 16.46 14.2 2.55.------- 2 1 1 1 2 25
E ------20 17.35 18.6 3.51 ----2--------- 2 3 ---2 1 ------ 40
Pellets__-_ 4 (1)---- 3070l - - - - -0

4------------ 10-8 0 2 2 -------- 100
4 ---10- 0 1--i-- --- -----25

I Controls.

' These pellets were Hunt Club Dog Chow from the Maritime Milling Co., Buffalo, N. Y. The ingre-
dienits, as stated on the bag, were: "Guaranteed analysis, minimum protein 25 percent, minimum fat 3.5
percent, maximum fiber 4 percent; 65 percent protein meat meal, beef liver meal, blood flour, dried skimmed
milk, dried cheese whey, cheese rind, soy bean oil meal, wheat flakes, corn flakes, shredded wheat, alfalfa
leaf meal, processed wheat bran, 0.5 percent brewers' yeast, 0.05 percent irradiated brewers' yeast, 0.5 per-
cent malt sugar, 3 percent dried kelp, 0.5 percent calcium carbonate (limestone), 0.5 percent bone meal,
0.125 percent charcoal, 0.125 percent salt, 0.00312 percent potassium iodide, 0.25 percent fortified cod liver
oil, 0.25 percent shark liver oil, 0.25 percent wheat germ oil."
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It was thus indicated that some ingredients of the pellets inhibited
the therapeutic action of sulfanilamide. Because of the complex
nature of this food, further experiments were undertaken with simpli-
fied diets similar to those used by Dr. Smith in his experments upon
rats (3).
Experiments were carried out with the following diets:

A B C D E
Starch - - 96 78 91 86 63
Casein, purified __-- - 0 18 0 0 18
Brewers' yeast, dried _ __--__ 0 0 5 0 5
Cod liver oil - -0 0 0 2 2
Olive oil ____--__-__--- 0 0 0 8 8
Salt mixture ' __-_____-_- - 4 4 4 4 4
After a preliminary period of 4 days upon these diets, groups of 20 mice
were inoculated intraperitoneally with an 18-hour streptococcus
culture. Sulfanilamide, 0.5 gm. per kilo, was administered sub-
cutaneously immediately after inoculation, and repeated in 24 hours.
The above diets were replaced by pellets 3 days after the last dose of
sulfanilamide. The results (table 1, fig. 1) showed considerably
higher mortalities among the animals on diets B and E, containing
casein, than among those on the diets of starch plus the other ingre-
dients.
A further comparison was made between the protein-free diet (A),

the 21 percent protein diet (E), and the pellet diet containing approxi-
mately 25 percent protein. The mortality on diet A was 16.7 percent
as compared with 60 percent on diet E and 84 percent on pellets
(table 1, figure 2).
Experiments were next carried out in which the amounts of casein

and starch were varied. The following diets were employed:
No. No. No. No.
0 6 18 54

Starch -- - 86 80 68 32
Casein, purified ---- 0 6 18 54
Cod liver oil -- 2 2 2 2
Olive oil - - 8 8 8 8
Salt mixture-------------------------------------- 4 4 44
To each 100 gm. of the above diets were added the following vita-
mins: B1 0.025 mg., riboflavin 0.1 mg., nicotinic acid 2.5 mg., B6 0.05
mg., cevitamic acid 2.5 mg.

After a preliminary period of 5 days on the above diets, thera-
peutic experiments were carried out. The therapeutic activity of
sulfanilamide varied inversely with the casein content (table 2). The
mice in this experiment were immature, and those on the protein-free
diet 0 were in poor condition at the beginning of the therapeutic
test. Several died with negative blood and peritoneal smears and

I The browers' yeast contained 60 percent protein. The salt mixture was McCollum's No. 186 (7).
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FIGsUR 1.-Therapeutic results with sulfanilamidA-in mice on diet E and on diets consisting of starch plus
various ingredients of diet E. The controls received no therapy and were on a pellet diet.

STREPT. NO. 1685 10 _
SA. 0.5 Gm. Kilo S.C.

100 _ 25 MICE IN EACH GROUP

90 - PELLETS

80

70
DIE E<

0.

40
so

0

FIGuRz 2.-Comparison of therapeutic response to sulaflamide in mice on a protein-free diet (A), on an
18 percent asein diet (E), and on pellets.
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were excluded from the test since death was not due to the bacterial
infection.

This experiment was repeated with essentially similar results, em-
ploying commercial casein (not purified) and omitting the addition
of synthetic vitamins (table 2, fig. 3). A group of animals fed upon
a diet of pellets was also included in t.his experiment. The mortality

STREPT. NO. 1685 10_
S.A. 0.5 Gm. Kilo S.C.

100 _ 20 AICE IN EACH GROUP

90 1
| ~~~~~~~~~PELLETS

so
DIET 5480-

70
60

~50z DIET IS
'U 0
~40 ~

'u

! 20
-J

'-10
0

0 1 2 3 4 5 6 7 8 9 10 If 12 13 14DAYS
* t +
S.A.

FIGURE 3.-Effect of varying the amount of protein on the therapeutic response to suifanilamide. Diet
numbers refer to casein content.

was similar to that with diet 54, although the pellet diet was slightly
more antagonistic than diet 54 as shown by the mean survival time.
These results, along with other comparisons made above, indicate
that the antagonistic action of the pellet diet, as compared with the
casein diet, is out of proportion to the protein content. Either the
nature of the protein, or other ingredients in the pellet diet, must
play a part in this effect.4 Only a small percentage of the protein in
pellets is present as casein.

4 Quantitative studies of food intake indicate that this difference may largely be due to greater food con-
sumption on the pellet diet.
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TABLE 2.-Antagonism of therapeutic effet of sulfanilamide by high protein diets.
The diet numbers refer to the percentage of casein (see text). In the upper experi-
ment commercial casein was used. In the lower, purified casein plus vitamin sup-
plements were employed. Three daily doses of sulfanilamide in upper, 4 in lower
experiment. Diets continued S additional days

8 weit 0 Z Deaths in days a
*~weight c

Diet No.

gin. gi. gn
- 20 26.19 26.6 4.8 10- -1 2 ---- 2-25

18----------- 20 26.0 26.5 4.4- 1- 2 4---- 2 ---45
54 -20 26.42 26.2 2.83- 1 1 - 5 2 1 8 1 2 80

Pellets- 20 24.9 25.66 -- 1 5 2 1 3 3 1 --80

0- 20 17.2 14.05 3.0 2X10 --- 4 ---- 1 25
6 - 25 15.86 15.2 3.2 -1 -1 2 1- 20
18----------- 24 16.27 17.3 3.32 -9 1-2 4- 66.6

54 -24 16.8 16.5 2.58- 1 13 3 2 =- 1- = = = 83.3

MECHANISM OF THE DIETARY INFLUENCE

The exact nature of the influence of diet upon the therapeutic
activity of sulfanilamide remains to be clarified. The above results
indicate that the protein fraction of the diet is involved in the antag-
onism, and several experiments were undertaken to throw further
light upon the basis of this effect.

Resistance of the host to infection.-The virulence of streptococcus
No. 1685 was tested upon a group of mice that had been fed a pro-
tein-free diet (0) for 5 days and upon a similar group fed pellets. No
differences in susceptibility to infection were seen.

Number of Mortalty
Dilution of culture mice in each

group Diet 0 Pellets

Percent Percent
10-4 _-_________----_--____________.___________________________4 100 100
1o-7_-------------------------------------------------- 8 87 100
10-- _------------------------------------------------------8 100 87
10-- _-----------------------------------------------887 25

Delayed action of smulfanilamide.-The possibility that sulfanilamide
might induce more prolonged effect in animals upon a low protein
diet was next investigated. Groups of mice on pellets and on diet 0
for 5 days were given 0.5 gm. per kilo of sulfanilamide subcutaneously
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and then inoculated 24 and 48 hours later with streptococcus No.
1685, 10-$ dilution.

Interval fol- Deaths in days
lowing ad- _ _ _ _ _ _ _

Diet mitt Number _
ofsulfanila- 1f 2 8

mide 2

Hours
No.0- 24 10 7 3.
Pellets- 24 10 10
No. 0 48 10 4 4 1
Pellets 48 10 8 2.

The effects of the drug largely disappear, although some prolonga-
tion of the survival time is seen for at least 48 hours after the adminis-
tration of sulfanilamide in those animals on the low protein diet as
compared with those on pellets.
Su4anikmide in the blood and urine.-Sulfanilamide was determined

in mice following the techniquq of Marshall and Cutting (8). For
animals under test, where the sacriice of the animal was not desired,
determinations were carried out upon 0.02 cc. of blood obtained from
the tail.
In other experiments carried out,with animals not infected with

streptococci, groups of 6 were kept 'in small metabolism cages; the
urines were collected at intervals following the injection of sulfanila-
mide, and macro determinations of the drug in the blood were made
upon samples obtained by decapitation.

Confirmatory of the results of Smith et al. (3) in rats, consistently
higher concentrations of sulfanilamide were observed in the blood of
mice upon the protein-free diet (tables 3 and.4). Eighteen determina-
tions of free sulfanilamide in three groups of mice on diet 0 gave an
average concentration at 6 hours after the drug of 14.8 mg. percent
(standard deviation ± 3.464, standard error + 0.816), as compared
with 6.23 mg. percent (standard deviation ± 2.738, standard error ±
0.645) on the pellet diet. In the sacrifice experiments sufficient blood
was obtained to estimate total sulfanilamide and to obtain accurate
values for the 24-hour interval. On diet 0 at 24 hours after the drug
(12 mice) the free sulfanilamide in the blood averaged 0.52 mg.
percent and the total (free plus acetylated) averaged 1.34 mg. percent
as compared with 0.17 and 0.63 mg. percent, respectively, in the mice
on pellets. The degree of acetylation in the animals on pellets was
slightly greater than on diet 0, but insufficient to account for the large
differences in concentration. This was substantiated by the results
with urinary excretion.
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TABLu 3.-Sulfanilamide in the blood of mice with different diets under therapeutic
test. Determinations upon 0.02 cc. of blood from tail. Mean value, given in
parentheses

Blood sulfanilamide (free), mg.

Interval, in hours, after sllanilamide a(mnlstration Number of percent
mice

Diet A Diet E

2 - ------------------------------------------------------ 6 29.4-4 .4 (34.4) 25.4-39.4 (29. 6)
6 .-- 6 7.4-12.9 (10.8) 5.0-11. 4 (& 4)

2- -6 1.4-6.4 (2.8) Q.4-1.4 (0.8)

Diet 0 Pellets
-6 9.4-16.8 (15) 3.4-9.4 (7.4)

2L ------------------------------------------------------- 6 (1) (1)

68 6 7.8-15.4 (13. 1) 2.8-6.4 (5.1)
24..6__ __ _ _ _ _ __ _ _ _ _ __ _ _ _ _ __ _ _ _ _ _

ITram.

In three groups of 6 mice each on diet 0, the urinary excretion at 6
hours averaged 36.8 percent free and 45.3 percent total sulfanilamide,
as compared with 39.6 and 49.4'percent, respectively, for animals on
pellets. The 24-hour excretion in two groups of mice on diet 0
averaged 55.3 -percent free and 70.2 percent total sulfanilamide as
compared with 47.3 percent free and 67.7 percent total, on a diet of
pellets (table 4).

TABLE 4.-Sulfanilamide in the blood and urine of normal mice on a protein-free
diet (0) for 5 days and mice on pellets. Blood obtained by decapitation. Indi-
vidual determinations upon the blood in upper group, with mean values in paren-
these8. Pooled blood used in the lower experiment

Interval, in Sulfanilamide In Sulfanilamide in blood, mg.
hours, after Number urine percent

Diet sulfaDilamide of mice __________
administra-

tion Free Total Free Total

Percent Percent
0 6 6 28 40 9-23 (15.6) 12-25 ( 19)
Pellets -6 6 40 45 2.5-12.5 (5.6) 3.9-18 (7.7)

0 -6 6 38 44.3 .
0 -6 6 44.3 51.6

Pellets -6 6 41.6 55.5
Pellets -6 6 36 48.3--

0 ----------------------------24 6 51.3M .9 0.6 1.5
0 - 24 6 59.3 74.6 .45 1. 18
Pellets -- ---------- 24 6 50.6 72.1 . 2 .68
Pedets -24 6 44 63.3 .15 .6
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From the evidence at hand the higher concentrations of sulfanila-
mide in the blood in mice on low protein diets cannot be accounted
for by either decreased acetylation or delayed excretion. 6

Explanation of the above results must await further investigation
of dietary influence upon the absorption, excretion, and fate in the
body of sulfanilamide. While the concentration of the drug in the
blood must be an important factor in these results, it is believed that
substances inhibitory to the action of sulfanilamide may also be in-
volved. The work of Smith (3) has shown that sulfanilamide is more
toxic in rats upon a low protein diet. The factor of drug toxicity
cannot therefore be involved in the decreased mortality observed
upon low protein diets. It must be remembered, however, that low
protein diets may be associated with potential increases in toxicity of
the drug. Further investigation must establish whether the same
constituent of the proteins is responsible for both effects.
Apart from any therapeutic significance these experiments empha-

size the desirability of standardization of the diet in the evaluation of
chemotherapeutic agents. This influence may be an important fac-
tor in the discordant results often obtained in different laboratories,
as well as the variations encountered in the same laboratory.

SUMMARY

Wide variations in the therapeutic response to sulfanilamide can be
produced in mice by alterations in the diet.
A study of dietary constituents indicates that the protein fraction

is important in the inhibition of the action of sulfanilamide.
Mice on a diet deficient in proteins have shown higher concentra-

tions of sulfanilamide in the blood.
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DEATHS DURING WEEK ENDED SEPTEMBER 6, 1941
[From the Weekly Mortality Index, issued by the Bureau of the Census, Department of Commerce]

Week ended Correspond.
Sept. 6,1941 ing week,1940

Data from 87 large cities of the United States:
Total deaths- 7,404 7,288
Average for 3 prior years - 7,031
Total deaths, first 36 weeks of year -305,575 306,219
Deaths per 1,000 population, first 36 weeks of year, annual rate 11.9 11.9
Deaths under I year of age -621 441
Average for 3 prior years -468
Deaths under 1 year of age, first 36 weeks of year- 18,827 17,979

Data from industrial insurance companies:
Policies in force-64,453,029 64,915,823
Number of death claims - - 7,821 8, 420
Death claims per 1,000 policies in force, annual rate -6.3 6.8
Death claims per 1,000 policies, first 36 weeks of yeai,annual rate 9.6 9.8



PREVALENCE OF DISEASE

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

UNITED STATES

REPORTS FROM STATES FOR WEEK ENDED SEPTEMBER 13, 1941

Summary

A slight increase in the incidence of poliomyelitis was recorded for
the current week, with 595 cases reported as compared with 584 for
the preceding week. The largest increases were recorded for the New
England States (27 to 48) and the Middle Atlantic (169 to 213), and
the largest decreases were reported for the East South Central (132
to 86), South Atlantic (115 to 80), and West North Central States
(36 to 28).
The following listed 13 States reported 15 or more cases during the

current week (last week's figures in parentheses): New York, 109
(71)-53 in New York City and 56 in the State outside New York
City; Pennsylvania, 63 (66); New Jersey, 41 (32); Alabama, 38 (66);
Ohio, 35 (33); Tennessee, 29 (38); Georgia, 26 (49); Illinois, 25 (21);
Minnesota, 24 (23); Michigan, 20 (7); Connecticut, 19 (6); Maryland,
17 (16); Massachusetts, 16 (18). Last week also 13 States reported
15 or more cases, but for the current week Virginia and Kentucky
dropped out of the group while Connecticut and Michigan were
added.
To date this year (first 37 weeks) a total of 5,204 cases of poliomyeli-

tis has been reported in the United States, as compared with 6,391 in
1937 and 4,856 in 1940 for the corresponding period.
Of a total of 882 cases of influenza reported for the current week,

530 cases occurred in Texas. While the incidence of the disease during
the past surmmer has not been alarmingly high, it has been continuously
above the 5-year (1936-40) median, due entirely to the large number
of cases reported in Texas, which bas accounted for about 41 percent
of the total for the country as a whole.

Encephalitis continued to decline in all of the West North Central
States where the disease has been epidemic during the past suimmer.

(1890)
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No cases of Rocky Mountain spotted fever were reported in the
Mountain States during the current week, while 6 cases were reported
in States east of that area.
Of 136 cases of endemic typhus fever, 56 occurred in Georgia, 23 in

Texas, 16 in Louisiana, 13 in Florida, and 10 in Alabama. A total of
1,615 cases has been reported this year to date, as compared with 1,247
from January to September, inclusive, in 1940 and 2,140 for the same
period in 1939.
The death rate for the current week in 88 large cities in the United

States was 10.4 per 1,000 population, the same as for the preceding
week. The 3-year (1938-40) average for the corresponding period
is 10.3.
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Telegraphic morbidity reports from State health ofiers for the week ended September

15, 1941, and comparison with corresponding week of 1940 and 5-year median
In these tabls a zero indicates a definite report, whil leaders imply that, although none wre reported,

may have occurred.

Diphtheria Influ a Measles meningoo us

Division and Week Week Week j Week
state ended- me- ended- me- ended- Me- I nded- me-

dian diau dian dian

13, 14, 13, 14, 4 13, 14, 4 13, 14, 41ept.1ept.1 Sept.0Sept. 19 S 8ept. Sept. 196 13, S1 1-
1941 1940 1941 1940 1941 1940 1941 1940

NEW ENG.

Maine 0 1 1 1-------__------ 25 12 1 0 1 0

New Hampshire 0 0 0----2 0 2 0 0 0

Vermont 0 1 1 4 0 0 0 1 0

Massachusetts 4 2 33 65 22 3 1 1
Rhode Island- 0 0 0---- 9 0 2 0 0

Connecticut- 0 0 2 1 3 1 6 4 4 1 0 0

MIM. ATL.

New York' 8 7 10 20 2 5 2 5 81 77 60 5 8 7
New Jersey 1 3 3 4 -_- 4 19 33 20 1 0 0
Pennsylvania 12 7 17 1 __61 35 33 2 1 3

Z. NO. CEN.
Ohio ------ 10 4 14 4 12 12 23 13 13 0 0 1
Indiana J----------- 1 2 10 4 3 8 2 5 3 0 0 0

Illinois _ 17 14 18 __ 1 5 35 15 15 1 3 1
Michigan 4-4 0 7 _ 2 1 73 44 14 0 0 1
Wisconsin-0 0 2 7 21 20 77 61 40 1 3 1

W. NO. CEN.

Minnesota-4 1 2 1 1 1 0 1 6 0 0 0

Iowa -1 2 2 4 3 16 18 4 0 0 0

Missouri 3 1 13 ______ 2 2 4 2 3 0 1 1
North Dakota 1 1 1 2 0 0 2 0 0 0

South Dakota 3 1 1 _ _---- 0 1 1 0 0 0
Nebraska-0 0 1 2 1 2 0 0 0

Kansas -3 7 7 2 1 1 3 14 8 1 0 0

SO. ATh.

Delaware 0 0 0-0 2 1 0 0

Maryland 4- 1 2 4 2 2 2 11 2 5 0 0 1
Dist. of Col 1 2 2 3 0 0 0 0 0
Virginia 6 8 33 66 47- 15, 10 7 1 0 1
West Virginia 4 5 6 10 5 11 13 29 3 3 0 3 3
North Carolina 40 26 72 2 1 40 3 4 0 1 1
South Carolina 36 9 18 123 148 119 32 4 7 20 0
Georgia '------------ 24 16 30 7 2 16 1 _____00 0
Florida '------------ 1 3 8 7 2 ___4 1 3 0 0 0

Z. SO. CEN.

Kentucky -7 13 13 _ 5 5 29 3 12 1 0 0

Tennessee 3 10 5 22 10 3 9 13 10 4 1 1 1
Alabama I_-____ 19 20 31 3 6 8 5 2 2 1 0 2
Mississippi '4 9 12 15 __ _ _ 0 0 1

W. S0. CEN.

Arkansas 11 12 17 2 1 3 28 1 1 0 0 0

Louisiana '_-------- 8 8 3 2 2 7 0 0 1 0 1
Oklahoma-13 8 8 s 44 16 6 1 1 1 0 1
Texas 4 38 14 33 530 79 79 48 22 20 1 0 1

MOUN'IAINI
Montana 0 1 1 2 _2 3 3 5 0 1 1
Idaho-0 0 1 2 0 3 0 0 0

Wyoming 0 1 1 4- _---- 3 0 0 0 0 0

Colorado _--_______- 14 3 3 19 1 ____ 53 3 0 0 0

New Mexico 0 4 2 1 2 2 1 1 0 0 0
Arizona-0 0 2 .36 13 18 52 16 2 1 0 0

Utah 4 -0 2 0 1 6 6 0 0

Nevada 0-0-

PACIFIC

Wasbington 0 3 0 7 8 10 1 0

Oregon -3 2 1 6 6 9 8 16 7 0 0 0

California-11 17 17 21 12 74 42 38 1 1 0

Total 326 249 882 444 385 918 561 561 28 27 35

37 weeks-8.750 9.70717 45, 60Q 525 170. 301 163. 176 822 OM 921 17A 971 Xi1 1MA 1 d 92
Bee footnotes at end of table.

- ------

I I II I I
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Telegraphic morbidity reportsfrom State health officers for the week ended September 13,

1941, and comparison with corresponding week of 1940 and 5-year median-Con.

Typhoid andPoliomyelitis Scarlet fever Smallpox paratyphoid fever

Week Week Week Week
Division and State ended- Me- ended- Me- ended- Me- ended- Me-

dian dian dian dian
Sle3p1t. Sept. 193- Sept. Seet. 9ept. Sept. Sept. sept. 193
13, 14, 13, 14, 13, 14. 13, 14,
1941 1940 1941 1940 1941 1940 1941 1940

NZW ENO.

Maine-
New Hampshire --

Vermont-
Massachusetts
Rhode Island-
Connecticut-

MID. ATL.
New York 1
New Jersey
Pennsylvania

z. NO. CEN.

Ohio-
Indiana -
Illinois I I ._________
Miclhigan 4 -_________
Wisconsin-

W. NO. CEN.

Minnesota-
Iowa J_._-____
MissourL__
North Daklota
South Dakota_
Nebrska-
Kansas

80. ATL.

Delaware-
Maryland 1 3 4.
Dist. of Col
Virginia-
West Virginia4_____
North Carolina
South Carolina t
Georgia 1I----------
Florida '------------

R. SO. CZN.

Kentucky ---------
Tennessee I3.
Alabama '----------
Mississippi 1 4_______

W. SO. CEN.

Arkansas-
Louisiana'-
Oklahoma-
Texas 1 4 .-------

MOUNTAIN
Montana-
Idaho
Wyoming-
Colorado-
New Mexico-
Arizona- -
Utah 4
Nevada

PACIC
Washington
Oregon
California .

Total

37 weeks --------

3

7

1
16
2
19

1
0

2
4

1

3

1

0

1

4

1

1

6

3
1

59
4
10

8
2
3

37
1

11

6
1

3

34
1

11

109 14 14 72 72 n72
41 3 3 15 24 16
63 14 14 40 44 73

35
7

25
20
6

24
0

1
0

1

0

17
3
11

2
9
8
26
4

14
29
38
5

5
1
2
4

2
1
0
6
1
0
3
0

53
58
59
160
31

9
100
36
2
7
14
49

0

1
0

16
48
10
2
4
2

18
6
52
57
4

9
12
5
0

2
5
5

0

1
3
2
3
1

-1I

49
12
44
47
52

11
10
8
1
7
8
44

8
16
11
5

16
40
8
8
2

52
14

'100

37

16
25
15
0

3
1

32

4

6
3
13
16
46
9

12
lj1

16 4 25 25
4 1 32 26
1 3 18 15
3 4 11 11

1
3
8
8

4
3
2
4
2
0
5

1
2
8

1

4
2
0
4

8 12 2
6 4 2
8 14 14

1
2
10
20

9
3
1
14
11
0

9
2

42

11
1

16
12

11
0
1

13
2
2
8

80
30
94
59
39

23
24
25
4
13
10
31

3
13
5
13
30
46
9
12
2

31
25
15
8

6
4
12
24

11
2
3
9
6
2

13

10 13
3 10
55 72

0
0
0
0
0
0

0
0
0

0
1
0
2
3

0
0
1
0
0
0
0

0
0
0
0
0
0
0
0
0

0
2
0
0

0
0
0

0
0
0
0
0
0
0
0

0

0
0
0
0
0
0

0
0
0

1
0
0
0
0

0
1
0
8
3
0
0

0
0
0
0
0
0
0
0
0

0
0
0
0

000

0

00
0
0
0
0
0

0

0
_O O61 6

. . - -
5951 797 501so 8191 884 11,022

0
0
0
0
0
0

0
0
0

0
2
0
0
0

0
1
0
0
1
1
0

0
0
0
0
0

'0
0
0
0

0
0
0
0

0
0

0

2
0
0
02

0
0

0

4
1
1
5
0
1

3
0
1
1
0
3

1
0
0
5
0
4

30 16 21
7 6 11

24 22 37

14
2
6
7
9

2
5
6
0
3
0
3

0
9
0
14
8
17
5

18
4

13
5
7
8

15
20
11
35

2
0
0
4
3
1
0
0

_________[

8 23
8 9
12 20
3 10
0 1

4 2
1 2

10 25
1 1
O 1
o o
10 10

0 1
4 11
1 1

21 18
8 16
13 13
15 15
13 13
4 4

23 30
20 16
12 12
9 9

26 17
13 15
12 23
47 49

2 3
12 4
2 1
7 6
3 10
0 3
1 0

5
5
10

I.
559

I, 2i8

See footnotes at end of table.

5, 204 4,856 3,4f 94, 578 121, 8i140 8I 1,_ 1 2, 002 8, 184j 5,836I 6,636
~. - I

oIU10 14 42 337 IWV

2 2 1
0 3 2
1 3 10
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Telegraphic morbidity reports from State health officers for the wveek ended September
13, 1941, and comparison with corresponding week of 1940-Conatinaued

Whooping Whooping
cough cough

Division and State Week ended- Division and State W~eek ended-

Sept. Sept. Sept. Sept.
13, 14, 13, 14,
1941 1940 1941 1940

NEW ENG. 80. ATL.-continued
Maine -- ------------ 6 27
New Hampsh~ire ----------- 4 0 South Carolina 1 ----------- 69 26
Vermont--------------- 0 1 Georgia 1--------------- 5 7
Massachusetts ------------ 194 130 Florida 1--------------- 8 1
Rhode Island------------- 47 1
Connecticut ------------- 41 25 E9. S0. CEN.

Kentucky -------------- 71 79
MmD. ATL. Tennessee 1 3------------- 53 29

New York 1 ------------- 319 255 Alahama I -------------- 25 11
New Jersey-------------- 192 135 MiSSiSSippi 1 4.-----------
rPennsylvania------------- 216 336

W. 80. CEN.
E. NO. CEN. Arkansas--------------- 18 5

Ohio----------------- 317 220 Louisiana 1-------------- 2 6
Indiana3--------------- 12 31 Oklahoma -------------- 20 8
Illinois'I'--------------- 237 112 Texas 14---------------127 96
Michigan 4-------------- 340 285
Wisconsin -------------- 219 -127 MOUNTAIN

Montana--------------- 44 8
W. NO. CEN. Idaho ---------------- 17 0

Minnesota -------------- 31 57 Wyoming -------------- 29 1
Iowa3................ 27 17 Colorado--------------- 75 15
Missouri--------------- 20 41 New Mexico ------------- 25 6
North Dakota ------------ 5 4 Arizona --------------- 14 3
South Dakota ------------ 19 9 Utah-4............... 33 22
Nehrsska--------------- 2 2 Nevada --------------- 24----
Kansas---------------- 97 33

PACIFIC
SO. ATL. Washington ------------- 76 53

Delaware--------------- 2 12 Oregon---------------- 29 11
Maryland 1-34............ 39 65 California --------------223 228
Dist, of Col-------------- 24 4
Virginia --------------- 44 56 Total--------------3, 555 2, 724
WTest Virginia-4........... 11 38
North Carolina 1----------- 83 86 37 weeks ---------------159, 503 117, 570

1 Typhus fever, week ended Sept. 13, 1941, 136 cases, as follows: New York, I; Illinois, 1; Maryland, 1;
North Carolina, 3; South Carolina, 4; Georgia, 56; Florida, 13; Tennessee, 2; Alahama, 10; Mississippi, 6;
Louisiana, 16; Texas, 23.

2 New York City only.
'Rocky Mountain spotted fever, week ended Sept. 13, 1941, 6 cases, as follows: Indiana, 1; Illinois, 1;

Iowa, 2; Maryland, 1; Tennessee, 1.
4 Period ended earlier than Saturday.
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WEEKLY REPORTS FROM CITIES

City reports for week ended August 80, 1941

eptember19

Thb tab lst the reports from 128 cities of more than 10,000 population distributed throughout the
United State, and represents a cross setion of the cumrrent urban Incidence of the diseas included in
the table.

- d Diph- Infuenza Mea- Pneu. 8 I SmaDll- TuberTy Whopi-Deaths,
State and c:ity theria de monia let po ulosLs pfol Ing all

_________
cam feverjI Pox

fever cough_____ Cases Deaths case es ver cssc deaths cases ea e u

_______ I. ...-.--~---i--.----I
Maine:

Portland.
Now Hampshire:

Concord-
Manchester.
Nashua--------

Vermont:
Burligton_.__-
Rutland .

Mascusetts:
Boston .
Fall River--

Rhode Island:
Pawtucket-
Providence.Conncticut;
Bridgeport
Neartwrd-aveNow EHaven_

0

0
.0
0

0
0

0
0
0
0

0
1

0
O

Now Y rk:Bufalo . 0
New York.- 9
Rochester . 0
Syracuse .__ 0

New Jersey:
Camden 0-
Newark . 0 1
Trenton . 0

Pennsylvania:
Philadelphia. 3 .
Pittsburgh.0.
Reading.. 0
Scranton.., . 0

Ohio:
CIncinnati..._ 1-
Cleveland 0 4
Columbus . 0
Toledo . 0

Indiana:
Anderso 0 .O
Fort Wayne.... 0-
Indianapolis.... 1-
Muncie. O
Terre Haute.... 0 .

Illinois:
Alton- O
Chicago . 1
Elgin - 0.
Springfield 0 .

Michigan:
Detroit . 2
Flint - 0
Grand Rapids.. 0.

Wisconsin:
Kenosha_.._ O

Madison 0-
Milwaukee 0 1
Racine . 0
Superior . 0

Minnesota:
Duluth.---- 0 .
Minneapolis.... 0.
St. Paul . 0

Iowa:
Des Moines.. 0.:
Sioux City. 0
Waterloo . 0

4106200°1 8

0

0
0
0

0
0

0
0
0
0

0
0

0
0
0

0
0
0
0

0
0
0

2
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0

0

0
0

.0
0
1010
1
4

0

10
3

0
20
0
3

0~1
1

6
0
0
0

0
1
2

0
0
0
1
0

0
4
0
1

21
0
0

0
9
8
2
0

1

0
0
0

0
0

3
0
0
a

0
0

1
0
1

8
25
0
1

0
a
0

8
4
0O

1
0

0
1
2
2
1

0
10
1
1

9
1
1

0
0
1
0
0

2
'O

0

18
1
2
2

0

3

0

32
0

2

8
1

19

2
1
0

65
1

3

00

02

0

0
1

0

0

6

1
0

-00

00

0

0

0

0

0

0

0

0

0

0

0

!o

0

0
0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0o

0O

1
10
0

8
0
0
1

0
1

1
0
0

2
604
0
1

202

10
7
0

8
1
0

0
1
6

2

0
33
0
1

12
0
0

0
0
i
0
0

0

0
0
0

0
0

0
0
0
0

0
0

0
.0
0

.0
7
0
0

0
0
0

3
1
0
0

0
1
0
2

0
0
0
0
0

2
2
0
0

1
0
0

0
0
0
0
0

0 O 1 2 00 O
0 4 0

0 1 at 0 1

1 - - -

6

0
0
0

0
0

31
2
5
6
0
12

2
0
3

19
IN
3

28
0
37
0

41
28
1
0

bS56
20
39
0
0
3
0
0

0
140
4
0

47
3
9

9
6

151
5
0

8
5
15

2
2
5

u217
19
3

157
27
27
49

1s
48

29
25
42

115

44

24
81
St34
364
144
25

92
156
78

6
16

105
8
16

8
535
14
22

197
17
38

5
19
g0
14
5

23
82

26

_.._.....
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City reports for week ended August 30, 1941-Continued

Diph- Influenza Mea- Pneu- Scar- Small- Tuber- Ty- Whoop- Deaths,
State and city theria sles mon l o c pho| ing Dcats

casesC cases deaths fever cases death~s fever cough callecae ases Deaths css et5cases cases catses CUE

Missouri:
Kansas City--
St. Joseph
St. Louis-

North Dakota:
Fargo
Grand Forks--
Minot

South Dakota:
Aberdeen.

Nebraska:
Lincoln-
Omaha-

Kansas:
Lawrence-
Topeka-
Wichita-

Delaware:
Wilmington ---

Maryland:
Baltimore-
Cumberland-
Frederick

Dist. of Col.:
Washington ---

Virginia:
Lynchburg-
Norfolk
Richmond-
Roanoke-

West Virginia:
Charleston
Huntington ---

Wheeling ---

North Carolina:
Gastonia
Raleigh-
Wilmington -

Winston-Salem
South Carolina:

C harleston
Florence
Greenville

Georgia:
Atlanta-
Brunswick-
Savannah-

Florida:
Miami -----
St. Petersburg--
Tampa-

Kentucky:
Ashland-
Covington-
Lexington-

Tennessee:
Knoxville-
Memphis
Nashville-

Alabama:
Birmingham.
Mobile-
Montgomery

Arkansas:
Fort Smith
Little Rock

Louisiana:
Lake Charles
New Orleans
Shreveport

Oklahoma:
Oklahoma City
Tulsa --

Texas:
Dallas
Galveston-
Houston .
San Antonio-..

0
0
1

0
0
0

0

0
0

0
0
0

0

0
0
0

1

0

0

0
0
0
0
0
0
0
0
0

0
0
0

0
0
0

0
0
0

0
00

0

00
0

01

0
0

0
0

0

2
0

2

1
I------

I

0
0
0

0

O
0
0
0

0

0
0
0

0

0
0
0
0

0

0

0

0
6
0
0

0

1
1

0

0
0
0

2
0

0
1

I
0
2

0
0

1

0
1

0
0
0

0

10
0
0

6

0
0
I
0

0
2
2

0
1
0
1

0
0
0

2
0,
2

00

0

0
0
0

1
0

0
1
0

0 0

0 0

0 0

0 0

0 0

0 8
0 0

0 1

0 1

1
2
4

0

0
0
1

2

0
6

0

0

2

0

2

'O

3

0

1
0

3
0

0

0

30

30
1

0

0

7
I

2
0

0
12
7
1

0

0
0
4
6

4
0
4

0
0
0

2

0
0

0
5
3

2

7
0
0

6

00
0
0
0
0

1
1
0
0

0
0

0
4

00
0

10
0
0

1

2

0
0

1

v
0

.0
1

0

2

1

0

0

2

0
0
0

0
0
0

0

0
0

0
0
0

0

0
0
0

0

0
0
0
0

0
0
0

0
0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

3
1

10
1

00

00

10

0I

0

2
1
1

0

0

4
0
1

1
0
2

0
1
3

1
4
3
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City reports for week eizd August 30, 1941-Continued

biph- Inuenza Mea- P Sca-l mall- Tuber- p-Ty- WhoDeath,
State and city tberia ales monia let pox elsh phoid ingang

Cases Ddeaths fv ses deats fever coughDeaths 'OMcam C&Wease cases

Montana:'
BillingsI0- 0 0 1 0 0 0 0 8 4
GreatFalls --- 0 0 0 0 0 0 0 0 2 12
Helena - 0 0 0 0 0 0 0 0 2 9
Miasoula - 0 0 0 1 0 0 0 0 0 5

Colorado:
Colorado
Spril-- 0 - 0 1 0 0 0 1 0 7 14

Denver- 0 12 0 5 2 2 0 3 0 51 85
Pueblo-0 0 0 0 3 0 0 0 0 11

New Mexic:
Albuquerque- 0 0 0 1 0 0 1 0 0 7

Arizona:
Phoenix-------- 0 3-- .00 0 - -0 1.----- ° I

------ 0'
Utab:

SaltLakeCity-_ 0 0 1 1 2 0 0 0 16l

eattle - 0 1 0 1 1 0 3 2 26 70
Spokane- 0 1 0 2 0 0 0 7 28
Taeoma- 0 0 0 0 0 0 1 0 3 2

Ore¶¶m: 00 0 1 1 0 0 0 4
4

'Portland ---- O ----O 1 1 asO O
Salem- 0---0 0 0- 0 2.

California:
LosAngeles____ 3 5 0 4*0 4 7 0 18 1 35 340
8acranmento-.-- 0 0 2 2 0 0 3 0 0 35
San Franciscoo . 0 0 2 2 2 0 a 0 11 160

Meninitis, Pol MenWits, Polio-
meningococcus m.

State and city Mits State and city _yw
Cases Deaths Case Deaths

Masusetts: District of Columbia:
Boston -0 0 10 Washington-0 0 8
Worcester-0 0 1 VIrginia:

Rhode Tsland: Norfolkl-0 0 1
Providence-0------- 0O 3 Richmond-1 0 0

Connecticut: Roanoke -1 0 0
Bridgeport-0 0 2 West Vrginia:
New Haven-0 0 1 Huntington-0 0 1

New York: Wheeling-0 1 0
New York -1 0 47 Georgia:
Rochester-0 0 6 Atlanta-1 1 3

Pennsylvania: Florida:
Philadelphia-0 0 6 Tampa-0 0 1
Pittsburgh-0 0 1 Tennessee:
Scranton-0 0 1 Nashville-0 0 4

Ohio: Alabama:
Cincinnati-0 0 1 BIrmingham-0 0 4
Cleveland-0 0 20 Montgomery-0 0 3

Indiana: Arkansas:
South Bend-0 0 1 Little Rock-0 0 1
Terre Haute-0 0 1 Texas:

Ilinois: Houston -1 0 0
Chicago -1 0 13 Montana:

Michigan: Billings-0 0 1
Detroit-0 0 13 Colorado:

Wsconsin: Pueblo - _1 0 0
Superior-0 0 2 Utah:

Minnesota: Salt Lake City 0 0O
Duluth-0 0 1 Oregon:
Minneapolis-0 0 4 Portland-0 0 2
St. Paul-0 0 12 California:

South Dakota: Los Anceles-0 0 2
Aberdeen 0O---.1 SI acramento-0 0 1

Marlan - 1 0 14.

Ehepkalit8aepidemic or lthcrgic.-Cas: New York, 3; Rochester, 1; Philadelphia, 1; Duluth, 1; Minne-
polis, 6; St. Paul, 2; Sioux City, 5; Fargo, 4; Grand Forks (delayed report), 4; Minot, 1; Aberdeen, 1; Omaha,

6; Billig, 1; Great Falls, 1; Denver, 8. Deaths: New York, 1; Philadelphia, 1; Indianapolis, 1; St. Paul, 1:
Sioux City,i Aberdeen, 1; Omaha, 2; Topeka, 1; Denver, 1.
Pdlcara.-Cases: Boston, 1; St. Louis, 1.
tSpAts fwer.-Cases: Charleston, S. C., 1; Atlanta, 1; Savannah, 8; Bibngtm, 1; Neew Orleas 3:

Ft. Worth, 1. Deaths: Houston, 1.
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Rates (annual basis) per 100,000 populaion for a p of 87 wleded cities (popu-
lation, 1940, 88,790,805)

Diph- IDIOSUSS Mo.. lu* y Whoop-Period therl dle MonlfavorPOpox osfvrcu
Cases Deaths des deat a-aft es deaths esV c

Weekended ept. 6,194 & 1 4.2 1.1 29.2 2X 7 31.8 0.0 45 2 4 8 139 5
Average, 190---- 10.8 4.6 L 6 2 9 39.1 35.4 0. 50.7 1L. 180. 5

PLAGUE INFECTION IN GRO.UND SQIJIRREL AND FLEAS IN SISKIYOU
COUNTY, CALIF.

Under date of September 4, 1941, Dr. Bertram P. Brown, Director
of Public Health of Califoria, reported plague infection proved, by
animal inoculation and cultures, in Siskiyou County, Calif., in organs
from 1 ground squirrel, C. dougl9aii, submitted to the laboratory on
August 21 from a ranch about 1% miles northwest of Mount Shasta
City, in a pool of 17 fleas from 1 ground squirrel, C. dougkwaii, shot
on August 9 on a ranch approximately 3N miles northeast of Weed,
and in another pool of 105 fleas from 5 ground squirrels of the same
species taken on August 8 from a ranch about 33 miles northwest of
Weed.



FOREIGN REPORTS

CANADA

Provinces-Communicable diseases-Week ended August 9, 1941.-
During the week ended August 9, 1941, cases of certain communicable
diseases were reported by the Department of Pensions and National
Health of Canada as follows:

P111)0 Nova NeW Que- On- Manli sAier British
Diseas Edward | r8cotia| kaunt e ' -| Albe - |obla

Island Sctawick tai oaewan t i

Cerebrospinal meningitis- - 1 1 5 12 11 1 22
Chickenpowx -- 3-- 13 63 8 8 19 & 12i
Diphtheria -1 9-- 21 4 2 1 --- 38
Dysentery --- 1----- 1 -3- - - 13
Ifuen ------------- --------a--- ------- --1-----1-

Lethargic encephalitis ------19 ---- 19
Measles -- ----- 2 31-- 55 107 4 17 16 17 219
Mumps ---- 36 52 12 10 3 7 120
Pneumonia ----- 2 ----1 4
Poliomyelits --- 33 2 153-- 15 3 206
Searlet fever --2 3 21 54 3 4 11 8 106
Tuberculosis -3 5 6 50 60 6 12 1 -- 133
Typhoid and pamaty-phoidfeverand 1 2 22 15 1 1 3 45
Zooping cough --1 3 125 106 9 1 27 272

Manitoba-Poliomyeliti8.-A total of 51 cases of poliomyelitis was
reported in the Province of Manitoba, Canada, for the week ended
September 12, as compared with 78 cases for the preceding week.
This makes a total of 809 cases to date, which is stated to be 60 per-
cent in excess of the number of cases recorded in any previous epidemic
in the Province.
The present incidence is reported to have spread from the southern

half of the Province, with the exception of a few limited areas in the
extreme southwest part, where a high incidence was reported in the
epidemic of 1936. The local health authorities are of the opinion
that the early appearance of the disease and the accompanying high
temperature were factors in the high incidence this year.
Reports state that all suspected cases have been carefully studied

and the diagnosis confirmed before they were declared to be positive
infections. Paralysis or a degree of muscular weakness subsequently
developed in several cases in which the spinal fluid was found to be
negative on repeated examinations.

Encephulitis.-During the same week, 22 cases of encephalitis were
reported in Manitoba, as compared with 70 for the preceding week,

(1899)
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bringing the total number to date to 431 with 41 deaths. The cases
were distributed more or less uniformly over the southern part of the
Province, with the incidence increasing toward the southern border.
A few cases are now being reported from remote northern areas.

Since the latter part of August, when the temperature dropped
precipitately and heavy rains have fallen, there has been a steady
decline in cases of both encephalitis and poliomyelitis in Manitoba.

CUBA

Provinces-Not)iable disease&-4 week ended Augut 16, 1941.
During the 4 weeks ended August 16, 1941, cases of certain notifiable
diseases were reported in the Provinces of Cuba as follows:

D_ | lPinrdi|El Santa Xt12|Casna-|
Disasehwde Habana I Matanzas Sat Cm-orients Total

Cancer - - -4 1 1 13 19
Diphtheri_- -12 4 1 1 4 22
Leprosy - -1 1 1 3
Maaa- - 25 14 _____-_. 19 4 167 229
Measle- 1 3-----34Poliomy-lit-- 1 2 I--- 4
Rabie - 1 ---- - 1
Searlet bver ------ 1 6
Tetnus, Infatle --- 1----
Tuberculo- 19 26 23 16 47 16
Typhoidfver - 26 so 19 47 26 49 26
Undulant fver -1 1
Whooping cough ---- 6 7

I Includes the city of Habana.
FINLAND

Communicable di8eases-June 1941.-During the month of June
1941, cases of certain communicable diseases were reported im Fmland
as follows:

Disease Cases Diseae Cases

DiPhtheria 690 Poliomyelit 6duenza-529 Scarlet fever --
Paratyphoidfever-55 Typhoid fever-36

REPORTS OF CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND
YELLOW FEVER RECEIVED DURING THE CURRENT WEEK

NoTx.-Only those plac are included which had not previously reported any of the above-named
diseases, except yellow fever, during the current year. All reports of yellow fever are published currently.
A cumulative table showing the reported prevalence of these disease for the year to date is published in

the PUBLIC HzALTH RzPoRTs for the lst Friday of each month

Yeliow Fever
Brazil-Amazonoa State-Manacapuru.-On July 2, 1941, 1 death

from yellow fever was reported in Manacapuru, Amazonas State,
Brazil.

x


