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RELATIVE RESISTANCE OF ESCHERICHIA COLI AND EBER-
THELLA TYPHOSA TO CHLORINE AND CHLORAMINES!

By ELsie WATTIE, Bacteriologist, and C. T. BUTTERFIELD, Principal Bacteriologist,
United States Public Health Service

In the course of studies on the influence of pH and temperature on
the bactericidal properties of chlorine for coliforms and enteric path-
ogens (1), it was noted that the relative resistance, or susceptibility, of
Esch. coli and Eber. typhosa appeared to shift as the pH of the sus-
pending water was changed. This phenomenon has been investigated
further by making additional observations at other hydrogen ion con-
centrations in the zone of the apparent shift in resistance and by re-
peating the tests with other bacterial strains. In addition, the study
has been repeated, using chloramine as the disinfecting agent instead
of free chlorine.

The methods used in carrying on these studies, such as the prepara-
tion of (1) chlorine-free, chlorine-demand-free water, (2) glassware,
(3) stock chlorine solution, (4) bacterial suspensions, (5) the determi-
nation of residual chlorine and of hydrogen ion concentrations, and (6)
test procedures have been described fully in the reference (1) given.

In the portion of the study in which chloramine was used as the
killing agent, the required amount of a standard chloride solution to
produce 0.3 p. p. m. of nitrogen as N, was added to the sterile chlorine-
free, chlorine-demand-free water, mixed thoroughly, and distributed in
500-ml. portions to a series of sterile containers. At appropriate time
intervals varying amounts of standardized chlorine solution were added
to produce chlorine/nitrogen ratios of 0.0 to 1.0, 0.5 to 1.0, 1.0 to 1.0,
2.0 to 1.0, 3.0 to 1.0, 4.0 to 1.0, 5.0 to 1.0, and 6.0 to 1.0 p. p. m.
‘“Appropriate time intervals’”’ mean that additions of chlorine were

1 From Water and Sanitation Investigations, East Third and Kilgour, Cincinnati 2, Ohio. Presented
before the annual meeting of the Society of American Bacteriologists, May 5, 1944.
(1661)
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made at such intervals that no conflicts would occur in the times for
subsequent examinations of the various test portions. Examinations
were made at 1-, 3-, 5-, 10-, 20-, 40-, 60-, 90-, 120-, 150-, 180-, and
240-minute intervals, with tests stopped when previous results indi-
cated that 100-percent kills had been obtained for at least 2 of the pre-
ceding test periods. Various periods of contact (from a few minutes to
68 hours) between the chlorine and nitrogen before the addition of the
suspension of test organisms were tried out. A 1-hour contact period
was found most satisfactory and was adopted as a standard for the
results reported at this time. With free chlorine, 17 series of tests have
been completed with Esch. coli and 16 with Eber. typhosa. With chlo-
ramine, 25 series of tests have been completed with Esch. coli and 26
with Eber. typhosa. In each series, tests were made at pH 6.5, 7.0,
7.8, 8.5, 9.5, and 10.5. .

The results obtained are presented in table 1 for Esch. col: strains
exposed to free chlorine, in table 2 for Esch. coli exposed to chlora-
mine, in table 3 for Eber. typhosa exposed to free chlorine, and in
table 4, for Eber. typhosa exposed to chloramine. Consideration of the
significance of these results will be covered in the discussion which
follows.

A visual presentation of the results in figures portraying the full
scope of the three variables concerned, namely, (1) percentage of bac-
terial survival, (2) time of exposure, and (3) variations in concentration
of killing agent, has not appeared possible without confusion. Con-
sequently, in the figures shown the percentage of bacterial survival and
the variations in concentration of killing agent have been contrasted
with the time factor limited to one period only, the 5-minute period
having been selected for this purpose, as it appeared to be represent-
ative of the observed phenomena. In reaching this decision to use the
5-minute exposure time, study charts were prepared for the 3-, 5-, 10-
and 20-minute exposure periods at pH 7.0, 7.8, and 8.5. Careful study
of the lines of these charts indicated very close agreement in the gen-
eral trends of the curves for the four exposure periods. The three pH
values used were selected because the ‘“‘change-over”’ of sensitivity of
Esch. coli and Eber. typhosa occurred within this range with free chlo-
rine as the bactericidal agent.

In figures 1, 2, 3, 4, 5, and 6 are presented the data obtained on the
relative survival of Esch. colt and Eber. typhosa when exposed to free
chlorine and to chloramine in various concentrations at 20° to 25° C.
for 5 minutes at pH 6.5, 7.0, 7.8, 8.5, 9.5, and 10.5, respectively. It
should be noted that the residual chlorine scale for chloramine had to
be increased greatly over that used for free chlorine, due to the pro-
nounced delay in the killing rate with chloramine.
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In figure 1, showing the relative survival of Esch. coli and Eber.
typhosa at pH 6.5, it is noted that the strains of Eber. typhosa tested
were definitely more resistant to free chlorine. With chloramine,
both genera displayed approximately the same sensitivity until a
residual chlorine concentration, as chloramine, of about 0.75 p. p. m.
was reached. With increasing amounts of chloramine Esch. coli
strains were more resistant, requiring 1.8 p. p. m. residual for a 100-
percent kill in 5 minutes, whereas with Eber. typhosa, only about 1.5
p. P. m. were required. :

Similar data are presented in figure 2 for tests carried on at pH 7.0.
Again it is observed the strains of Eber. typhosa tested were more
resistant to free chlorine than Esch. coli with all residuals tried. With
concentrations of chloramine of less than about 0.75 p. p. m., Eber.
typhosa was slightly more resistant than Esch. coli, while with greater
concentration, Eber. typhosa was slightly more sensitive. With free
chlorine a higher residual was required to obtain a 100-percent kill
in 5 minutes at pH 7.0 than at pH 6.5 with both coli and typhosa.

In figure 3, presenting results obtained at pH 7.8, Eber. typhosa is
not more resistant than Esch. coli throughout the range of concen-
trations tested, as was the case at pH 6.5 and 7.0. With concentra-
tions of free chlorine of about 0.03 p. p. m. or less, typhosa was more
resistant, while at greater concentrations of chlorine, typhosa became
more sensitive than coli. With chloramine at pH 7.8, Esch. coli was
found slightly more resistant than Eber. typhosa throughout the range
of concentrations tested. Thus, a residual of more than 1.8 p. p. m.
was required to produce a 100-percent kill, while all typhosa were
killed in 5 minutes with this concentration.

In figure 4, the results obtained at pH 8.5 are shown. At this pH,
Eber. typhosa was much more sensitive to free chlorine than Esch. coli,
the latter requiring about twice as high a concentration as the former
to produce a 100-percent kill in 5 minutes. When chloramine was
used, only a very slight difference was noted in the death rates of these
two genera, the same general curve being followed throughout the
range of residuals tested. It is noted also that the free chlorine resid-
ual required to produce a 100-percent kill of Eber. typhosa at pH 8.5
was the same as that required at pH 7.0, while to produce the same
result for Esch. coli, approximately three times as much chlorine was
needed.

Similar data, obtained at pH 9.5, are presented in figure 5. - At this
pH, the difference in sensitivity of Esch. coli and Eber. typhosa was
reduced greatly with both free chlorine and chloramine, with practi-
cally no variation in the rate of kill of either. It should be noted that
at this pH 9.5, the concentrations of chlorine used had to be greatly

617948—44——2
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increased to produce reasonable rates of kill. Apparently differences
in sensitivity may be overcome by higher concentrations of chlorine.

Figure 6 shows the relative sensitivity of Eber. typhosa and Esch.
coli to free chlorine and chloramine in waters of pH 10.5. Here the
trends with both free chlorine and chloramine are similar to those
observed at pH 8.5 and 9.5. Here also, with increasing pH, greater
residuals of both free chlorine and chloramine were required to pro-
duce equivalent kills. For instance, at pH 10.5, for Eber. typhosa a
residual of 0.4 p. p. m. and for Esch. coli more than 0.7 p. p. m. of free
chlorine was required to produce 100-percent kills in 5§ minutes, while
with chloramine Eber. typhosa required a residual of 1.8 p. p. m. for
a 20-minute period, or 0.9 p. p. m. for 4 hours, and Esch. colz an expo-
sure of 1.8 p. p. m. for 60 minutes, or 1.5 p. p. m. for 4 hours to produce
similar results. '

DISCUSSION AND SUMMARY

Data have been presented showing the relative resistance of Eber.
typhosa and Esch. coli strains to free chlorine and to chloramine in
waters held at 20° to 25° C. and buffered at pH 6.5, 7.0, 7.8, 8.5, 9.5,
and 10.5. Each figure in the tables and each point plotted on the
charts represents the average of from two to eight determinations
under the conditions given. Although a statistical analysis of the
results is not within the scope of this report, a study has been made
of the differences between individual observations, with particular
reference to (1) variations in resistance of the same strains in different
tests, (2) variations in resistance between different strains, and (3)
routine observational errors. The results with free chlorine indicated
that (1) at pH 6.5 and 7.0 typhosa strains were consistently more
resistant than coli strains, (2) at pH 7.8 coli strains were more resistant
with concentrations of free chlorine in excess of about 0.03 p.p.m., and
(3) at pH 8.5 or above all strains of Esch. coli tested were consistently
as resistant, and usually much more resistant, to free chlorine than
any Eber. typhosa strains. Consequently, while the range of probable
error does not permit a definite allocation of the pH, between 7.0 and
8.5, where the ““change-over” in sensitivity occurs, the cchsistency of
the results at pH 6.5 and 7.0, and at pH 8.5 or above, leaves no doubt
as to the existence of the ‘“change-over.” This ‘“change-over” in
sensitivity with increasing pH was marked by the condition that
Esch. coli required greater increases in chlorine concentration than
Eber. typhosa to produce equivalent kills. Although factual informa-
tion is not available to support the theory, it would seem that the cells
of Eber. typhosa might become more sensitive to free chlorine with
increasing pH, due to some function of their capsular substance.
Perhaps the capsular substance is less permeable to chlorine at lower
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pH values. If this were true then the more heavily encapsulated
Eber. typhosa would be more resistant under such conditions.

When chloramine was used as the bactericidal agent, only slight
differences were observed in the sensitivity of the two genera studied.
In a few instances Esch. coli was more resistant to chloramine than
Eber. typhosa, particularly at pH 7.8 and 10.5, but in general they were
about equally sensitive.

The pronounced difference in the bactericidal properties of chlorine
and chloramine should also be noted. At normal pH values approxi-
mately 40 times more residual chlorine as chloramine was required to
produce a 100-percent kill of Esch. coli in the same time interval. For
Eber. typhosa this ratio was about 25 to 1.

On the basis of the time required to produce a 100-percent kill with
equivalent amounts of residual chlorine, as free chlorine, and as chlora-
mine, results were not readily obtainable for the lower pH zones. In
this range the lethal amounts of free chlorine are much less than the
amount of chloramine required to produce a 100-percent kill in any
reasonable period (4 to 6 hours). At pH 9.5, where such comparisons
were possible, chloramine required approximately 100-fold the period

for free chlorine. ¢
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STUDIES OF ANTIGENS IN INFECTED YOLK SACS!

By Norman H. TopriNG, Surgeon, and M. J. SHEAR, Principal Biochemist,
United States Public Health Service

The material for these studics was derived from yolk sacs infected
with the Breinl strain of epidemic typhus fever after the method
described by Cox. This strain has been carried in developing eggs
for some time and is well adapted. It has become less virulent for
guinea pigs but does produce, on occasion, large numbers of rickettsiae
in the yolk sacs.

Clark, Rasmussen, and White have reported the use of ether in the
separation of poliomyelitis virus from extraneous material, and Craigie
has applied the use of ether to rickettsiae 2. Craigie’s technique
gives a clean vaccine containing relatively large numbers of rickettsiae
and is perhaps an improvement on the technique as described by Cox.

1 This manuscript, Section III of Studies of Typhus Fever (National Institute of Health Bulletin No. 183

(in press)), was approved for publication March 18, 1942, and scheduled for publication in Public Health
Reports in the issue of March 27, 1942. Because of the subject matter the paper was withheld from publi-

cation at that time.
1 Personal communication from Dr. Craigie.
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We have employed certain modifications of the ether technique and
have found an additional antigenic material in the developing yolk
sac which is being discarded in the technique as described by Craigie.
This substance can be found in the supernatant fluid after the first
centrifugation. This immunizing substance has many of the character-
istics usually found in “soluble antigens” in that some of it passes a
Berkefeld N filter and the major portion remains in solution after
centrifugation for 15 minutes at about 15,000 r. p. m. It has not been
determined whether this substance is a true ‘“‘soluble antigen’” or
whether it consists of minute rickettsiae o other bodies so small as
to pass a filter and not be precipitated by centrifugation as described.
Other academic questions regarding its chemical nature and properties
are being pursued; however, some of its immunological properties
have been briefly studied to date.

For purposes of discussion, we shall designate the substance present
in the supernatant fluid after centrifugation as the “soluble antigen,”
while the antigen present in the precipitate will be designated as
“rickettsiae’’ because they are demonstrable there in large numbers.
Three separate immunological procedures have been studied in com-
paring these two antigens. The first of these techniques was comple-
ment fixation as described previously by Bengtson; the second was
the ability of these two antigens to produce the Weil-Felix reaction
in rabbits; and the third was a comparison of these two antigens in
immunizing guinea pigs against a challenging dose of a passage strain
of epidemic typhus fever virus.

Our technique for the preparation of the antigens is briefly as
follows: (1) infected yolk sacs are harvested; (2) ground with alun-
dum; (3) diluted to a 10-percent suspension with saline containing 0.5-
percent formalin; (4) shaken with one volume of ether, and sufficient
time allowed to elapse for the phases to separate well (about 1 to 1%
hours); (5) repeated extraction of the aqueous phase (either once or
twice) until the excess ether is colorless; (6) removal of the ether at
room temperature under reduced pressure.

After centrifugation, the sediment contiining large numbers of
demonstrable rickettsiae was resuspended in saline to the original
volume; this suspension and the clear supernatant containing the
“soluble antigen” were tested for their ability to fix complement in
the presence of specific immune guinea pig serums. Two of these
titrations are presented in table 6.
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It will be noted in table 6 that there were two separate lots, ET-34
and ET-5; these lots were composed of three pooled yolk sacs each.
It is known that there is usually a considerable variation in the
numbers of rickettsiae to be found in the harvested yolk sacs and that
the amount of antigen present is roughly proportionate to the num-
bers of rickettsiae present in the preliminary smear preparation direct
from the yolk sac. In both lots in table 6 the supernatant fluid fixed
complement to a higher dilution than did the sediment, and further,
this antigen in the supernatant was not sedimented at 15,000 r. p. m.
for 15 minutes, nor was it completely removed by filtration through a
Berkefeld N. It will also be seen that one washing of the rickettsiae
of the sediment No. 5a did not remove the complement-fixing antibody.

A control experiment was done using a supernatant solution and a
sediment prepared in an identical manner but from eggs not inoculated
with epidemic typhus virus. The results were entirely negative with
both fractions. Further, these two fractions were each inoculated
into four guinea pigs; two inoculations of 1 cc. each were given at
weekly intervals. Both fractions failed to produce complement-fixing
antibodies in their serums.

Several of the fractions containing antigenic properties, as tested by
the complement fixation test, have been injected intravenously into
rabbits and observation made of the Weil-Felix reaction. Two of
these are presented in table 7.

TaABLE 7
Original
Weil-Felix Weil-Felix
Rab-
o Inoculated with Date Date
ber |y:10/1:20/1:40

Feb. | Feb. | Feb. | Feb. | Mar. | Mar. | Mar.
18|20 | 28| 2

20304 |12| 1| 0| ET-5d (sediment | Feb. 11,1942 | Pos.!| Pos. | Pos. | Pos. | Pos. | Pos. | Pos.
table 6). 1:40 |1:320 (1:160 {1:320 | 1:80 | 1:40 | 1:40

20305 3( 0| 0| ET-5b (supernatant |.....do__...._| Pos. | Pos. | Pos. | Pos. | Pos. | Pos. | Pos.
table 6). 1:160 |1:320 1:160 | 1:80 | 1:40 | 1:40 | 1:20

-

1 Only 34 and 44 reactions were considered positive.

Table 7 shows that both the sediment ET-5d and the supernatant
solution, ET-5b, are about equally effective in producing the Weil-
Felix reaction in rabbits.

These fractions have been inoculated into guinea pigs for the
purpose of observing their ability to produce complement-fixing
antibodies, as well as to immunize them against a challenge inocu-
lation of living epidemic typhus virus. The results of these tests are
presented in table 8.



1675 December 20, 1944

Date of chal-
Guinea Comple- Days
Immunizing material Date lenge with 10 {
pig Dates ment o Comment
number, 1 cc. each of. bled fixation percent Breinl fever

29314 | ETSb, ET34b (Su-| Feb.11,19 |Feb. 26.. 1:64 | Feb.28,1942_.| 2 | Abscess palpable
pernatants)!. inabdomen.

0 | Immune.
0 Do.
0 Do.
3 | Abscess palpable
in abdomep;
0 | Immune.
0 Do..
0 Do.
84| No immunity.
20469 - 6+ Do.
20470 |- ool . - 84 Do.
D77 4 T N U SN IR NS 8+  Do.
1See Table 6.

In table 8 it will be noted that the four guinea pigs vaccinated with
the soluble fraction produced complement-fixing antibodies in their
serums at least as well as did the four guinea pigs vaccinated with the
sediment containing the rickettsiae. This same statement can be
made concerning their immunity. It is interesting further to note
that in each group of four guinea pigs there was one (29314 and 29318)
that did not produce as high a titer in the complement fixation test as
the others, and that each of these guinea pigs developed fever during
the immunity test. In both of these male guinea pigs a large ab-
dominal abscess could be palpated easily, perhaps due to a perforation
of the rectum while temperatures were being taken. Any attempted
explanation of these results would only be conjecture.

From the foregoing evidence it would appear that there is a “soluble”
substance present in the supernatant fluid after ether extraction and
centrifugation that has the same immunological properties (as far as
we have gone) as does the sediment containing the rickettsiae. This
substance is antigenic in the complement fixation test, produces a
Weil-Felix reaction when inoculated into rabbits, produces com-
plement-fixing antibodies in the 'serums of vaccinated guinea pigs,
and finally immunizes those guinea pigs against a subsequent inocula-
tion of virulent epidemic typhus virus.

PREVALENCE OF COMMUNICABLE DISEASES IN THE
UNITED STATES .

November 5-December 2, 1944

The accompanying table summarizes the prevalence of nine im-
portant communicable diseases, based on weekly telegraphic reports
from State health departments. The reports from each State for each
week are published in the PusLic HEaLTH REPORTS under the section
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‘“Prevalence of disease.” The table gives the number of cases of
these diseases for the 4 weeks ended December 2, 1944, the number
reported for the corresponding period in 1943, and the median number
for the years 1939—43.

DISEASES ABOVE MEDIAN PREVALENCE

Meningococcus meningitis.—The total of 670 cases of meningococcus
meningitis reported for the 4 weeks ended December 2 was lower than
the 1943 figure (957 cases) for this period, but it was 4.5 times the
193943 median. The number of cases was higher than in 1943 in
only the West South Central section, but all sections reported excesses
over the seasonal expectancy. Since there were 3 low years of this
disease, preceding the current high wave, the 193943 median falls
within that period. Compared with the median for earlier years the
current incidence, however, is still high; the median for the corre-
sponding period in 1934-38 and 1929-33 was 279 cases for each period.

Poliomyelitis.—The number of cases of poliomyelitis dropped from
8,464 during the preceding 4 weeks to 997 for the 4 weeks ended
December 2. While the cases of poliomyelitis have declined gradu-
ally since the peak was reached during the week ended August 2, the
incidence has continued at a relatively high level as compared with
prior years. The number of cases reported for the current 4 weeks was
abovt 30 percent above the number (755) reported for the corre-
sponding period in 1943, and almost 60 percent greater than the 1939—
43 median. All sections except the West South Central and Moun-
tain and Pacific reported an excess of cases over 1943, and all except
the Mountain region reported an excess over the preceding 5-year me-
dian. The Atlantic Coast region continued to report the largest in-
creases over the normal seasonal expectancy. In the first 48 weeks
of 1944 there have been 18,885 cases reported, as compared with
12,134 and 8,899 in the years 1943 and 1941, respectively. In 1942
there was no particular outbreak of poliomyelitis and the number of
cases for the same weeks totaled approximately 4,000.

Scarlet fever—The usual seasonal rise of scarlet fever was apparent
in all sections of the country during the 4 weeks ended December 2.
The number of cases (12,577) was slightly above the 1943 figure for
the same weeks, and about 20 percent above the 1939—43 median.
Fewer cases than normally occur were reported from the West North
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Central and East South Central regions, but in all other regions the
incidence was above the normal seasonal expectancy, the excesses
ranging from 10 percent in the East North Central region to 65 per-
cent in the Mountain region.

DISEASES BELOW MEDIAN PREVALENCE

Diphtherra.—During the 4 weeks ended December 2 the incidence of
diphtheria (1,826 cases) was about 20 percent above that recorded for
the corresponding period in 1943. The 1939-43 median was approx-
imately 1,900 cases. The largest increase over the expected seasonal
incidence was reported from the West South Ceptral section. Minor
increases occurred in the East South Central and Pacific sections, and
in other sections the number of cases either closely approximated the

5-year median or fell considerably below.

Influenza.—For the current 4-week period there were 7,127 cases of
influenza reported, as compared with 10,243 for the same weeks in 1943
and a 5-year median of 7,581 cases. The West South Central section
reported a 40-percent increase in the number of cases over the 193943
median and, while the number of cases (99) in the New England section
was not large, it was more than 6 times the normal seasonal expec-
tancy. In all other sections the incidence was comparatively low.
Seventy-five percent of the total cases were reported from 4 States,
viz, Texas (3,530 cases), South Carolina (1,245), Virginia (652), and
Arizona (262). '

Measles.—The incidence of measles during the current 4 weeks was
comparatively low, the number of cases (2,715) being about 25 percent
of the 193943 median figure for this period. For the country as a
whole and for each geographic section except the New England, West
South Central, and Pacific, the current incidence was the lowest for
this period in the 16 years for which these data are available.

Smallpoz.—The incidence of smallpox was the lowest on record for
this period. The number of cases (17) was less than 40 percent of the
comparatively low incidence reported in 1943, and less than 15 percent
of the 193943 median.

Typhoid and paratyphoid fever.—This disease also remained at a
relatively low level, the number of cases (297) being the lowest on
record for this period. The 193943 median was 578 cases. A slight
increase over the normal seasonal incidence was reported from the
Pacific section; in the Middle Atlantic and Mountain regions the
numbers of cases were about normal, and in all other sections the
number of cases was below the preceding 5-year median.

Whooping cough.—The number of cases of whooping cqugh was
below normal for this season. For the 4 weeks ended December 2
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Number of reported cases of 9 communicable diseases in the United States during the
4-week period November 5—-December 2, 1944, the number for the corresponding
period in 1943, and the median number of cases reported for the corresponding
persod, 1939-43

Current 1043 | 5-year [Current 1043 | 5-year |Current 1043 | 5-Year

Division period median| period median| period median
Diphtheria Influenza ! Maeasles 3

1,88 | 1,528 1,904 | 7,127 | 10,243 | 7,581 | 2,715 | 18,239 | 10,851

30 44 27 99 90 16 500 | 1,457 1,481
119 89 144 19 78 74 308 | 3,136

181 175 277 127 362 285 261 | 6,211 1,064

158 159 152 70 893 77 142 | 3,308 620

365 334 591 | 2,007 | 2,89 | 2681 150 | 2,055 641

276 201 222 695 399 65 411 310

450 274 347 | 3,933 | 4,037 | 2,845 130 327 173

54 70 70 454 1,119 715 92 738 738

195 182 122 128 140 229 977 596 1,438

. Menlngoeogicﬁcsus menin- Poliomyelitis Scarlet fever
670 957 145 997 785 635 | 12,577 | 11,836 3

54 95 19 52 50 10| 1,172 946

179 250 47 435 65 65| 2,016 | 2,078 1,814

152 178 2 147 120 120 249 | 2,970 2,970

37 61 8 ‘73 60 60| 1,185 | 1,275 1,223

68 152 | 26 114 9 75| 1.655] 1,446 1,446

64 64 19 40 20 35 707 563 828

39 34 17 35 76 33 622 526 413
12 19 9 15 63 27 669 642
65 104 10 86 292 82| 1,302 1,359

Typhoid and para-
Smallpox typhoid fever ‘Whooping cough 2

17 46 128 297 312 578 | 7,410 | 9,973 | 13,366

0 0 1] 15 16 14| 1,090 1, 342

0 0 0 38 103 | 1,797 | 2,112 3,711

6 29 45 31 32 55| 1,306 2 2,863

6 7 26 14 31 433 665 665

2 1 1 45 32 108 983 | 1,695 1,420

0 1 4 32 31 50 250 5 831

1 6 19 70 76 106 717 526 495

2 1 4 32 34 32 308 467 467

0 1 8 25 13 17 8§27 737 1,018

! Mississippi and New York excluded; New York City included.

? Mississippi excluded.
there were 7,410 cases reported, as compared with 9,973 for the cor-
responding period in 1943 and a 5-year median of 13,336 cases. The
incidence was slightly above the seasonal expectancy in thesWest
South Central section, but in all other regions the cases reported
were considerably below the 193943 median.

MORTALITY, ALL CAUSES

For the 4 weeks ended December 2 there were 35,633 deaths from all
causes reported to the Bureau of the Census by 93 large cities. | The
average number reported for the corresponding period in 194143 was
35,608 deaths. The number of deaths was above the 3-year average
in each of the first 2 weeks of the current period, and below during
the third and fourth weeks.
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No hcalth department, State or local, can effectively prevent or control disease without
e of wﬁen, where, and under what conditions cases are occurring

UNITED STATES

REPORTS FROM STATES FOR WEEK ENDED DECEMBER 9, 1944

Summary

Continuing the upward trend, the incidence of meningococcus men-
ingitis increased during the current week. A total of 190 cases was
reported for the week, as compared with 172 last week, 287 for the
corresponding week last year, arid a 5-year (1939—43) median of 35
cases. States reporting 9 or more cases are New York (26), Pennsyl-
vania (17), California (14), Illinois (12), Massachusetts (10), and Ohio,
Texas, and Washington (9 each). Since the week ended March 4 the
weekly incidence of the disease for the country as a whole has been
continuously below that of last year; but to date, with the exception
of one week, it has been above that for any other year for which com-
parable weekly records are available (since 1927). The cumulative fig-
ure since the week ended March 4 is 10,451, as compared with 13,293
for the same period last year. The largest number of cases reported
for any other entire year was 10,551, in 1929.

The incidence of poliomyelitis continues to decline. A total of 133
cases was reported, as compared with 174 last week and 96 for the
corresponding week last year, which is also the 5-year median. Of the
current total, 82 cases were reported in 4 States—New York (46),
California (16), Washington (11), and Ohio (9). The cumulative total
to date is 19,019 as compared with 12,230 for the same period last year
and a 5-year median of 8,904.

The current figures for influenza, measles, smallpox, typhoid fever,
and whooping cough are below the corresponding figures for last year
and the 5-year medians, while the current totals for diphtheria and
scarlet fever are slightly above the 5-year medians and the corre-
sponding figures for last year.

Deaths recorded in 92 large cities in the United States for the current
week total 9,313, as compared with 9,373 last week, 10,442 for the
corresponding week last year, and a 3-year (1941-43) average of 9,449.
The cumulative total to date is 438,941, as compared with 447,984 for
the corresponding period last year.

(1679)



Deceunber 29, 1044 1680

Telegraphic morbidity reports from State health officers for the week ended December 9,
1944, and comparison with corresponding week of 1948 and 5-year median

In these tables a zero indicates a definite report, while leaders imply that, although none was reported,
cases may have occurred.

o Meningitis,
Diphtheria Influenza Measles 'meningocoocus
Week Week Week Week Me-

Division and State | ended— | Me- ended— Me- ended— Me- ended— dian
dian dian dian |5 Trec, | 1639~
Dec. | Dec. | 1039- | Dec. | Dec. | 1939- | Dec. | Dec. | 1939- o |11, | a3
9, |11, | 43 | 9, 11, 43 9, 11, 3 | 218
1044 | 1943 1944 | 1943 1044 | 1943

NEW ENGLAND 0 3 2 98 54 1 0 0
0 0 1 8 8 0 0 0
0 0 2 34 % 0 0 0
1 9 s0] 325 324/ 10 16 5
1 0 1 67 20 1 4 1
0 2 16, 8 48 3 5 1

6| 16 16 12 170 112 s6| 600 509 26| 41
3 4 2 17| 405 25 717 1 1
17 ul n 3 13 27 410f 495 17] 34 5
17 14 14 9 4 14 20| 2,035 36 16 1
18| 13 13 100 286 12 4 80 20 3 3 1
3 5| 21 8| 447 10 a| 174 69| 12 22 2
14 9 7 1 63 [ 24 673 2n 8 1n 0
2 1 1 16 130 17| 482 140 5 8 2
10 9 5 2| 30 2 4 437 33 1 1 0
7 1 b I 2,337 3 31 41 40 5 0 0
10 6 6 3| 137 2 1 22 7 5 12 0
18 2 2 10{ 4,331 10 3| 380 17 0 0 0
1 1 ) | PO SO P, 0 71 1 0 [1] 0
6 2 b I ISR N 7 6 6 0 0 0
2l 1n 4 2| 197 14 .8 1 32 0 3 0
0 0 1] IR SN . 5 18 2 0 1 0
10 5 5 3 62 8 4 36, 6 4 6 4
0 0 2 1| 245 2 3 28 3 2 1 0
5| 11 26 287 1,649 250 6f 550 69 4 8 0
6 A 7 12| 629 16 8 60 11 1 4 2
20 28 28 ... 3 6 11| 166 139 1 5 2
3 5| 15| 222| 755 517 3 45 20 2 3 1
17 71 19 53| 676] 133 2 55 27 2 3 0
5 4 f{ —— 16 10 3 23 2 5 1 1
14 3 8 1| 5,416 6 3 6 2 [ 0
11 9of 11 20 285 30 29 20| 21 4 3 1
19 11| 17 58] 306 80, 163 14 3 2 1
12 : I NN S NN N I 2 0 1
5 9| 15 59| 427 99 3 23 22 3 1 0
15 6 8 1 84 13 3 1 1 2 2 1
6 3| 17] 130] 201 185 6 11 6 1 3 1
56| 37| 45| 1,352 2921] 732 25 78 64 9 8 1
2 0 3 103 52 0 1 0
4 0 1 1 8 1 1 0
0 1 0 19 6 0 1 0
3 3 2l 165 28] 1 1 1
9 1 1 0 2 0 0 0
1 9 1 12 12 0 1 0
0 0 8 12 29 3 2 0
0 0 1 1 1 0 1 0
8 7 1 1 2 2 34 43 43 9 1 1
5 3 2 14 25 25 30 50 40 2 8 2
33 22 zs 31 69 69| 249 105 105 14 26 2
415 317| 2,449( 23,746] 4,325  777|_8, 161| 87| 35
49 weekS.._....____. 12, 995 12, 960 14, 739«353, 761/126, 643 169, 793600, 050:580, 588491, 288 15, 488 488 16,817 1,015

1 New York City only. 2 Period ended estlner than Saturday.
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Telegraphic morbidity reports from State health officers for the week ended December 9,
1944, and comparison with corresponding week of 1943 and 6-year median—Con.

Typhoid and para-
Poliomyelitis Scarlet fever Smallpox typhoid fever 3

‘Week Week : ‘Week ‘Week
Division and State ended— Me- | ended— Me- | ended— | Me-| ended— | Me-
dian dian dian dian
Dec. | Dec. | 1939-| Dec. | Dec. | 1938- | Dec. | Dec. | 1939~ | Dec. | Dec. | 1639~

9, 11, 43 9, 11, 43 9, 11, 43 9, 11, 43
1044 | 1043 1044 | 1943 1944 | 1943 1044 | 1943
NEW ENGLAND

1 0) 1 21 19 0| 0 [\ 3 0 1
0| 0 0| 6 3 (1} 0 (1) 0 0
0| 0 0| 7 6 0] 0 0] 0 0 0
4 4 2 244 44 0 0 0 4 2 2
0 0 0 6 7 0 [ 0| 0 0 0
0 0 0 47 39 0 0| 0| 1 1 1
46 14| . 353 278 0 7 5 6
4 0] 2 99) 99) ()} 0 0 4 1 2
3| 0 213 225 0 4 6| 6
9 1 2 78| - 218 1 0 0 8 0| 6
0 0 1 57| 99) 4 0| 3 1 1 1
3 4 4 202 202 0 1 1 1 1 2
3 4 3| 154 154 2 0 1 0 1 1
3 1 1 148 146 0 0| 1 [ 0 1
0 0 2 110) 89 0 0 1 0 0 0
3 0 2 67 67, 0 1 3 1 0 0
2| 1 0 64 64 0] 0 0 1 1 2
0 1 1 17 17, 0 0 0 0 0 0
0 0 (1) 33 33, 0 0 0 0 1 0
0 0 0 31 20 0 1 0 0 0 0
1 3 2| 93 88| 1 4 0] 1 0| 1
1 0 0 7] 12 0 0 0 0] " o
1 0 1 88 54 0 0 0 1 2 2
1 0 0 23 15 0 0 0| 0 0 0
2 1 1 40 52 0 0 0 5 2 2
1 1 1 50, 50 0 0 0 0 2| 2
5| 1 1 107, 105 0 0 0| 1 1 2
0 0 1 8 20| 0 1 0 3 3 3
1 1 1 15 34 1 0 0 4 0 4
0 1 0 23, 7 0 0 0 0 1 1
2 2 2 75) 75) 0 0] 0 0 1 3
0 0 0 78 74 0 0 0 2 1 7
1 0 0 20, 35 0 0 0 0 1 0
0 0 1 9 20, 0 0 0| 1 3 3
.2 1 1 6 6 [} 0 1 0 0| 3
0 1 1 7 8 1 0 0| 1 0 5
1 5 1 26) 24 0 0 0 2 5 2
2 10 4 63 56| 0 1 1 4 10 10
0 1 0 32 32 0 1 1 2 [1) 0
0 (1] (1) 52| 10 0 1) 1) 0 0 1}
‘Wyomin, iy 1 0 3 7 0 0 0 1 0 0
Colorado. . 0 4 2 36, 36 0 0 0 0 0 0
New Mexi 2 1 0 1 12 0 0 0 0 4 3
Arizona. 0 0 0| 18 4 0 2 0 0 0 0
Utah? 0| 2 1 88 22 0 (1) 0) 1 1 0
0 0| 0 2 0 1 0| 0| 0] 1 0
11 7 2 152 29 0 0 0 1 0] 0
2 9 1 99 20| 0 0 0 3 22' 0
16 14 13 179 144 0 () 0] 3 5
133 96 o6 3768 3,657 300 1l 12 25 71| s 1
49weeks_____________. 419, 019]12, z;o] 8, 904/179, 335131, 727(131, 727| ¢ 371 7l3l l,32§| 5, 247| 5,306| 8,239

2 Period ended earlier than Saturday.
3 Including par:

atyphoid fever reported separately
Ohio, 1; Indiana, 1; Blinois, 1; Iowa, 1; South Carolina, 1; Georgia, 3.

¢ Cumulative totals changed by corrected reports.

as follows: Mal:?e, 2; Massachusetts, 2; New Jersey, 1;
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Telegraphic morbidity reports from State health officers for the week ended December 9,
1944, and comparison with corresponding week of 1943 and 5-year median—Con.

‘Whooping cough Week ended December 9, 1944
Week -
Division and State | ended— | Me- Dysentery oEgh- R&ctky Ty-
dian | An- 1i Lep- - | Tula-
1939~ | thrax alitis,| 150y | SDOt- | romia| Phus
Dec. | Dec. - | Un- | infec- ted fever
9, |u | 8 “gi';* B]:f‘l speci-| tious fever
1944 | 1943 Y | fied
NEW ENGLAND
............... 35 10 53, 0 0 0 0 0 0 0 0 0
New Hampshire. .. .. 0 0 7] 0 0 0 0 0 0 [} 0 0
Vermont_..___....... 39 30 30 0 0 1 0 0 0 0 0 0
usetts. ... 121 91 218 0 0 5 0 1 0| 0 0 0
Rhode Island........ 12 24 24 0 0 2 0 0 0 0 0 0
Connecticut__....... 90, 22 61 0 0 0 0 0 0 0 0 0
MIDDLE ATLANTIC
New York_ 288 345 473, 0 3 42 2 0 0 0
New Jersey 72 62, 171 0 4 0 0 1 0 0 0 0
Pennsylvania. 152 96 303 0 0 0 0 0 0 3
EAST NORTH CENTRAL
119 127 152 0 0 0 0 0| 0 0 3 0
7 20| 17| 0 2 0 0 0 (1} 0 11 0
65| 101 140 0, 0 1 0 0 0 0 6 0
69 204 282 0 0 3 0 0 0 0 0 0
82| 135 161 0 7 0 0 0 0 0 0 0
30 45 52 0 3 3 0 0| 0 0| 0 0
2 2 27, 0 0 0 0 0 0 0 0 0
6 19 14 0 0 0 0 0 0 0 0| 0
3 20| 17 (1] 0 0 0 0| 0 0 0 0
4 0 2] 0 0| 0 0 (1] 0 0 0 0
0 7 7 0 0 0 0 0| 0 0 0 0
18| 37, 37, 0 0 0 0 0 0 0 0 1]
0 0 11 0 0 0 (1] 0 0 0 0 (1]
76 37 55 0 1 0 0 0 0 0 2 0
8| 6 14 0 0 (1) 0 0 0 0 0 0
271 104 75 0 0 0] 110 0 0 0 2| 2
20 67| 33 0 0 0 0 0 0 0 0 0
85 208 142 0 0 0| 0 0 0 0 0 12
10| 48 32| 0 1 2 0 0 0 0 0 4
1 25 20 0 1 0 0 0 0 0 1 50
13, 31 9 0 2| 1 0 0 0 0 0 3
0 0 0 0 0 0 0 6 0
0 0 0 2 2| 0 0 1 4
0 0 0 0 1 0 0 0 20
0 0 0 0 0 0 0 0 1
29 0 14 0| 0 5 0 0 0 0 0 2
4 2 4 0 0 0 0 0} 0 0 0 7
13 4 4 0 (1) 8 0 0 0| 0 0 0
150{ 138 120 0 15| 405 33, 0 0 0 0 27
24 6 6 0 1 0 0 0 (1] 0 0 0
4 3 3 0 0 0 0 0, 0 0, 0 0
6 2 4 0 0 0 0 0 0 0| 0 0
5 31 31 0 0 0 0 0 0 0 0 0
0 0 16 0 (1) 10 1 0 0 0 0 0
7 14 14 0 0 0 12 0 0 0 0 0
83 26 26 0 0 0 0 0 0| 0 1 0
0 0 4 0 0 0 0 0 0 0 0| 0
0 0 0 1 0 0 0 0 0
0 0 0 0| 1 (1] 0 0 0
0 6 5 0 2 0 0 0 2
o 46| 493 150 10 o o 36 13
1 79 72| 107 13| 1 0 18 117
1 20 116 64 2 1 0 24 90
40/ 1,767,23,351| 8,650 616 32 453/ 578! 5,019
63! 2,050:17,099| 7,293 660 29 433 753! 4,304
761 1,157111,7581 6,324| 542 44| 4451 83042,803

3 Period ended earlier than Saturday.

4 5-year median, 1939-43.
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WEEKLY REPORTS FROM CITIES
City reports for week ended December 2, 1944
This table lists the reports from 89 cities of more than 10,000 population distributed throughout the United

States, and represents a cross section of the current urban incidence of the diseases included in the table.
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City reports for week ended December 2, 1944—Cont

Decewmber 20, 1044
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continued

WEST NORTH CENTRAL—
Missouri:

Kansas City_.........
os;gh
8t. Lot
North Dakota:

8t. Ji

SOUTH ATLANTIC

F

Omaha.___ ... _._._._.
Topeka........-...._.
Wichita..............

Nebraska:

Wnspmgwn-,..---._-

District of Colum

Charleston_..___.__..

o B

h_

South Carolina:
Charleston______.____.

) S

Memphis_____________

EAST SOUTH CENTRAL

Tennessee:

Nashville........_____

Alabama:
B

Mobile. ...
WEST SOUTH CENTRAL

Ar

Dallas._______._._....

Little Rock..___._.._.
Shreveport............

kansas:

T

San Antonio_.________
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City reports for week ended December 2, 1944—Continued

Boise.................

MOUNTAIN—continued
Colorado:

Idaho:

Denver...............

Pueblo__._.__.11
‘Salt Lake City___.....

U

Total ... .o ooeeen

Corresponding week, 1943.

Average, 1939-43_________.
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in the preceding table (esttmated population, 1943

Rates (annual basis) per 100,000 population, by geographic groups, for the 89 cities

wrieynges
;

New England___________.
Middle Atlantic........_.
East North Central._

West North Central
South Atlantic.__.

East South Central_

West South Central

4.3

0.0]12.5

15.4

Total_______.___.....
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TERRITORIES AND POSSESSIONS

Puerto Rico

Notifiable diseases—4 weeks ended December 2, 1944.—During the 4
weeks- ended December 2, 1944, cases of certain notifiable diseases

were reported in Puerto Rico as follows:

Disease Cases Disease Cases
............................. 4 209
Cerebrospinal meningitis ... ____.____ 1 1
G111 011> S 2 1
Blphtheria.( ......... T 33 53
ysentery (unspecified).._...__......___

Erysipelas. .. 1 1
Filariasis 1 590
Gonorrhea 403 21
Influenza. 80 5
Malaria. . 1,026 46

DEATHS DURING WEEK ENDED DECEMBER 2, 1944

[From the Weekly Mortality Index, issued by the Bureau of the Census, Department of Commerce]

Week ended | Correspond-
ing week,
Dec. 2, 1944 1043
Data for 93 large cities of the United States:
Total deaths. 9, 406 9,48
Average for 3 prior years 9,462 | ...
Total deaths, first 48 weeks of year 430,826 438, 776
e 2 ——,
verage for or years. O S
Deaths under 1 year of age, first 48 weeksof year.____._.._____._________. 29, 708 31,669
Data from industrial insurance companies:
Policies inforee. . ... - . . .o 66, 918, 568 66, 088, 500
Number of deathclaims. ... __________________________ 14, 314 12,132
Death claims per 1,000 policies in force, annual rate 11.2 9.6
Death claims per 1 000 poljcles, first 48 weeks of year, annual rate 10.0 9.6




FOREIGN REPORTS

CANADA

Provinces—Communicable diseases— Week ended November 18,
1944.—During the week ended November 18, 1944, cases of certain
communicable diseases were reported by the Dominion Bureau of
Statistics of Canada as follows:

Prince New Sas- British
Nova Que-|{ On- |Mani- Al-

Disease Edward Bruns- katch- Colum-| Total
hickenpox. - - 38 |- 403 319 46 34 65 96 | 1,001
Diphtheria___.._._____..__ 3 10 2 76 8 8 6 1 114

tery 20
22

31
616
4
635
17
527
292
1

5
507
315
411

1 Includes 1 case, delayed reports.
JAMAICA
Notifiable diseases—/ weeks ended November 18, 1944.—During the
4 weeks ended November 18, 1944, cases of certain notifiable diseases
were reported in Kingston, Jamaica, and in the island outside of
Kingston, as follows:

Kings- | Other lo- Kings- | Other lo-
Disease ton | calities Disease ton | calities
Cerebrospinal meningitis_...__.| 1| ___.___._ 4
Chickenpex......._.. g_i_ - 1 2 60
Dlpmmery (unspeci ified) 4g ug gypgoidffever 9[1;
ysen ‘unspec - yphus fever.
Erysipelas.. ... ___________ ) U PO

(1687)
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NEWJZEALAND
Notifiable diseases—4 weeks ended November 4, 1944.—During the 4
weeks ended November 4, 1944, certain notifiable diseases were
reported in New Zealand as follows:

Disease Cases | Deaths Disease Cases | Deaths
Cerebrospinal meningitis___.__. Puerperal fever__..______._._.___ b i IO,
Diphtheria_ ... ______.____ Scarlet fever ............ 745 2

ysentery (bacillary). ... - Tetan! - P,
............... - Tmchoma (.3 S,
Hookworm disease. . . - Tuberculosis (all forms). . 182 54
................ Typhoid fever 2 1
Ophthalmia neonatorum. ... Undulant fever. ... ) N SO,

SWEDEN

Notifiable diseases—September 1944.—During the month of Sep-
tember 1944, cases of certain notifiable diseases were reported in
Sweden as follows:

Disease Cases Disease Cases

erebrospinal meningitis.._ ... ______ 7 || Poliomyelitis...___ . ... 438

Diphtheria ...... 185 || Scarlet fever..._. - 2,255

r{ .............................. 488 | Syphilis..____.__ - 133

Eneepha tis, epidemic. ... _______ 1 Typhoid fever - 8

Gonorrhea. . _ 1,784 {| Undulant fever.._...._... - 2

- Hepatitis, epidemic__.__________________ 632 |] Weil’sdisease_.________._____.___...._.. 4
Paratyphoid fever. 11

WORLD DISTRIBUTION OF CHOLERA, PLAGUE, SMALLPOX, TYPHUS
FEVER AND YELLOW FEVER
From medical officers of the Pubhc Health Service, American consuls, International Office of Public
Health, Pan American Sani Bureau, health section of the League of Nations, and other sources.

The
reports ' contained in the following tables must not be considered as complete or final as regards either the
list of countries included or the figures for the particular countries for which reports are given.

CHOLERA

[C indicates cases]

NoOTE.—S8ince man ds;of the figures in the following tables are from weekly reports, the accumulated totals
are for approximate

Jmégary— October November 1944—week ended—
¢
Place tember | 104
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) PLAGUE
[C indicates cases; D, deaths; P, present]
]
January- November 1944—week ended—
Place 8e October
tem!| 1944
1944 4 1 18 25

Chlmbonzo Provinece_..._.__.___._.._.._.
Loja Provinee. ...

Aneash Department ___._.____.___________
Lambaye%ee Department.
Libertad ment________

Hawaii Territory:
Hamakua District.___.______.____________ D LY 3% PSSR S ISR SR (N
Plague-infected rats ¢__________________________ 50 3 b2 PO AU S,

1 From the beginning of the outbreak in October 1944.
2 For the period Nov. 1-20, 1944.
3 Includes 1 death from pneumonic plague.
4 P infection was also proved in a pool of 53 fleas on Mar. 7, 1944.
A‘ Int%i:z 12 plague-infected mice. Plague-infected tissue in a pool of 8 mice was also reported during
ugusf
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SMALLPOX
[C indicates cases; P, present)

Jaggary— Ootober November 1944—week ended—
Place temg;r 1944
1944 4 11 18 25

Gold Coast. __

Ivory Coast. ..

Mauritania___

Morocco (French)

Mozambique.
8.

NORTH AMERICA

Dominican Republic.........._... omemm———
Guatemala._

l Fot the period Nov. 1-20, 1944.

ximate number of cases reported from Jan. 1944 to Nov. 9, 1944.
! In ludes imported cases.
4 Includes 1 case lmponed from the Middle East.
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TYPHUS FEVER*
[C indicates cases]

January- November 1944—week ended—
Pl Se October
ace tem 1944 .
i ETYYe 11 18 25

[olelolelolelolololololole]e]

QQQ

[e]eololololololole]

Q

aQaaa

Qoaaaaaaoaaan

QaaaaaaQa

C

C

C

C

C

(o}

. C

C
Australia. ... .. ___ ... C 157 [ 2 P S AU IS,
Hawaii Territory. . ... ... ............. ._. C 117 23 6 b2 PN

. * Reb%om ttrmn some areas are probably murine type, while others probably include both murine and
ouse-borne
1 For the period Nov. 1-20, 1944.
3 A report dated Mar. 3C, 1944 states that an estimated 800 deaths from typhus fever have been reported
Westem Aden Protectorate, Arabia,
Reported as murine.
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YELLOW FEVER

[C indicates cases; D, deaths)
January- ber November 1944—week ended—
Place | orber | O5het
1944 4 1 18 25

i
Nigeria: Bukuru
Portuguese Guinea: Port Bintam

EUROPE .

Portugal: Lisbon.3
SOUTH AMERICA

Bolivia:
La Paz Department_______________________ [o] ) U R FUUIN IR SRR R
Santa Cruz Department___.______________ (o} 3 I RN PRI SR I
‘erritory D 1
Matto Grosso State_________.__________.___ D 3
Para State______.__._____...__ ...D 2
Colombia:
Amazonas Department. -...D 1
Bo; Department.____ -D 4
C Department_._____ -D 1
Cundinamarca Department.._ - D 1
Intendenciaof Meta._ . ._.______.__._______ C 1
Santander Department... ....... D 4
Venezuela: Tachira State_.___________..______ (o} 429

; gncludes 11 suspectea cases of yellowlfever.

3 According to information dated Jan. 21 , 1044, it is reported that a vessel which called at the islands of
Sao Tome and Cape Verde arrived at Lisbon, Portugal, with cases of yellow fever on
4 Includes 21 cases of suspected yellow fever.
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