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PREVALENCE OF COMMUNICABLE DISEASES IN THE
UNITED STATES

June 16-Jaly 13, 1940

The accompanying table summarizes the prevalence of eight
important communicable diseases, based on weekly telegraphic reports
from State health departments. The reports from each State are
published in the Public Health Reports under the section Prevalence
of Disease. The table gives the number of cases of these diseases
for the 4-week period ended July 13, 1940, the number reported for the
corresponding period in 1939, and the median number for the years
1935-39.

With the exception of influenza, the igcidence during the 4 weeks
ended July 13 of all of the eight communicable diseases under con-
sideration was again below the median expectancy for the period.

Influenza.—The number of cases (1,452) of influenza reported for
the 4 weeks ended July 13 was about 90 percent of the number reported
for the corresponding period in 1939, but it was slightly above the
average incidence for this period. The increase seemed to be largely
due to a somewhat higher incidence in the East North Central, South
Atlantic, and Pacific regions than might normally be expected at this
season of the year.

DISEASES BELOW MEDIAN PREVALENCE

Diphtheria.—For the 4 weeks ended July 13 there were 623 cases of
diphtheria reported, as compared with 986, 1,145, and 1,249 cases for
the corresponding period in 1939, 1938, and 1937, respectively. The
current incidence was about 63 percent of the incidence last year and
about 50 percent of the 1935-39 median figure for this period. The
Mountain region reported a 40 percent excess over the expected sea-
sonal incidence in that region, but in all other regions the number of
cases was relatively low. _

Measles.—The number of reported cases (23,946) of measles for the
current period was almost 20 percent above the number recorded for
the corresponding period in 1939, but it was about 5 percent below
the average incidence for recent years. Very significant decreases
from the 1935-39 median figures were reported from the Middle
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Atlantic, East North Central, South Atlantic, and Pacific regions, but
in all other regions the incidence was comparatively high.

Number of reported cases of 8 communicable diseases in the United States during the
4-week perrod June 16-July 13, 1940, the number for the corresponding period in
1939, and the median number of cases reported for the corresponding period
1 935—39 1

Cur- 5 Curt- 5- Curt- 5- Curt- 5

rent year | ren year | ren year | ren year

Division po- | 1999 | T5eF | e [ 1939 | TeT | Ter | 1999 | Toe: | Tper | 1939 | Yo

riod dian | riod dian | riod dian | riod dian

Meningococcus
Diphtheria Influenza * Measles 3 ‘meningitis

623| 986 1,232 1,452| 1,599] 1, 384|23, 94620, 185(24, 029, 89| 124/ 296
11 23 32 8 7 5! 5,202 3,929| 3, 786 1 5 7
103 137] 241 30 18 22| 6, 666| 4, 126(10, 052, 15 34 72
East North Central___| 114| 176/ 299] 160| 136 136 5 810| 2, 029| 7,655 15 20 32
‘West North Central. . 45 63 85 19| 108] 118} 1,168{ 950{ 950 6 12| 16
South Atlantic._...._. 80| 164| 180 546/ 695 237| 967( 1,741 1,694 15, 27, 53
* East South Central___ 45 63 82, 73| 117) 109 720 273 436 14 12 38
West South Central._ . 82| 196( 155 373 209| 380] 1,035/ 1,078 546 13 [ 18
Mountain____..._____ 66| 66 47 99 130 71} 1,137 758 740 2 2 4
Pacific.oooooaoeaaao . 77 98 98 144 89 95 1, 241| 5,301 3,515 8] 6 21
Poliomyelitis Scarlet fever Smallpox Tyg;;);gﬁngy;m-
United States?_.________. 301 300 390| 5,703| 4,732 8,017| 158 381 534] 857| 1,369 1,706
New England.____.____ 5 -6 9| 435 426] 652 0 6 0 22 33 24
Middle Atlantic...... 4 18 18| 1,858| 1,247| 2,381 0 0 0 89 73| 115
East North Central_. 35 32 24( 1,984 1,601 2,932 36| 104 104 78| 100 137
West North Central . 30 12| 12| 366 381 751 7 1271 220, 58 56 78
South Atlantic_.._.___ 24| 148 581 266] 230/ 330 3 6 6| 183 415 479
East South Central. .. 16, 19 41 181 153 135, 11 11 5 98 238 334
West South Central._ _ 31 43 23( 129 124 155 21 33 22| 256 348| 348
9 20, 4] 128 181 225 10| 34 81 26 54 56
147 93 44| 356 389] 473 6 60 70, 42, 52 53

148 States. Nevada is excluded and the District of Columbia is counted as a State in these reports.
344 States and New York City.
347 States. Mississippi is not included ,

Meningococcus meningitis.—The incidence of meningococcus menin-
gitis reached a new low level. For the current period there were 89
cases reported, as compared with 124 for the corresponding period in
1939 and a median of 296 cases for the years 1935-39. Each section
of the country shared in the favorable situation of this disease that
now exists.

Poliomyelitis.—Of a total of 301 cases of poliomyelitis reported for
the 4 weeks ended July 13, California reported 92, Washington 53,
Texas 14, and Iowa, Kansas, Michigan, and Oklahoma, 11 cases each;
about 70 percent of the cases occurred in those 7 States. No more
than 7 cases were reported from any other State and the figures repre-
sent about the normal increase in this disease that is expected at this
season of the year. For the country as a whole the current incidence
is approximately 75 percent of last year’s figure for this period, which
figure (390 cases) also represents the 1935-39 median incidence for
this period.
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Scarlet fever—The scarlet fever incidence (5,703 cases) was about
20 percent above the recorded incidence for the corresponding period
in 1939, but it was only about 70 percent of the average incidence for
recent years. The East South Central region reported a slight
increase over the 1935-39 median incidence, but other regions reported
very definite declines from the seasonal expectancy.

Smallpox.—The smallpox incidence also reached a new low level,
the current incidence (158 cases) being the lowest on record for this
period. In the East South Central region the number of cases was
slightly higher than might be expected and in the West South Central
region the incidence stood approximately at the normal seasonal
level, but other regions reported a significantly low incidence.

Typhoid fever.—The recent favorable record for typhoid fever was
maintained during the current period. The number of reported
cases (857) was only about 62 percent of the number reported in 1939
and approximately 50 percent of the 1935-39 average incidence for
this period. The situation was favorable in all sections of the country.

MORTALITY, ALL CAUSES

The average mortality rate from all causes in large cities for the
4 weeks ended July 13, based on data received from the Bureau of
the Census, was 10.2 per 1,000 inhabitants (annual basis). The rate
for this period in 1939 was 10.1 and the average rate in the years
1935-39 was 10.6. '

DISEASE OUTBREAKS RESULTING FROM FAULTY
ENVIRONMENTAL SANITATION

By Lesuie C. FrANK, Senior Sanitary Engineer, United States Public Health Service

INTRODUCTION

Heretofore we have not been well informed as to the total number of
outbreaks of disease which result from faulty sanitation. Several
causes are responsible:

(@) The reporting of cases of communicable disease is frequently
incomplete. ‘

(b) The epidemiological studies of cases which are reported are
frequently inadequate.

(¢) The outbreaks which are studied are not always reported.

(d) The outbreaks which are reported have not hitherto been
systematically corrected and published by any central national agency.

Not until 1923 did the United States Public Health Service inaugu-
rate annual surveys of milk-borne outbreaks of disease. Prior to
that time the approximate number of milk-borne outbreaks which
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had found their way into the miscellaneous literature was 17 per year.
As a result of the increased emphasis placed by the Public Health
Service in 1923 upon more complete reporting of milk-borne outbreaks,
the annual number of known outbreaks rose from 17 to about 42.

Last year the Public Health Service inaugurated the first Nation-
wide survey of outbreaks of disease caused by faulty sanitation in
general. Following is a discussion of the reports reccived for the
year 1938, together with a discussion of the outbreak history prior

to that year.

TOTAL DISEASE OUTBREAKS—ALL VEHICLES

TABLE 1.—Total outbreaks, cases and deaths, 1938, by vehicles

Number of | Number of | Number of

Vehicle outbreaks cases deaths
‘Water supplies_..... 48 31,693 17
Milk and milk products.._ 42 1,685 27
Other foods._...._._. 70 2,247 25
Unidentified vehicles. _ 8 882 3
Total_ 168 36, 507 72

Of interest in table 1 is the finding that foods were a more prolific
source of outbreaks in 1938 than were milk or water supplies. How-
ever, the number of persons affected by water-borne disease was far
greater than the number affected by milk or food-borne disease.
This was the result of a single water-borne outbreak of gastroenteritis,
involving 29,250 cases, which occurred in one large city.

WATER-BORNE OUTBREAKS

TABLE 2.—Water-borne outbreaks, 1938, by kind of supply

Kind of water supply Ig“:{g:,’:;kgf N“&’L‘;’ of N‘ég'al:ﬁ; of
Ground water supplies, treated . _ 5 157 0
Ground water supplies, untreated 28 926 16
Surface water supplies, treated..__ 4 29,374 0
Surface water supplies, untreated . 4 40 1

Of interest is the fact that the greatest number of water-borne
outbreaks and deaths occurred in connection with untreated ground
water supplies. This means that one of the important problems
still remaining in connection with the prevention of water-borne
outbreaks is a more intensive sanitary control of ground water supplies.
Many ground water supplies are faulty either in design or operation
or both.

It is also evident, however, that our control of surface water supplies
is not adequate either, for during 1938, as table 2 shows, there were
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reported a total of 8 outbreaks in connection with surface water
supplies, 4 of which were treated water supplies.

TaBLE 3.—Water-borne outbreaks, 1938, by diseases

Number of | Number of | Number of

Djsease outbreaks cases deaths
Dysentery.__. 8 1,379 0
Gastroenteritis 22 30, 108 0
Typhoid fever. 18 206 ”
Total 48 31,693 17

Table 3 shows that defective water supplies caused more outbreaks
of gastroenteritis (22) than of either typhoid fever or dysentery. It
is further to be noted that unsafe water supplies caused as many
typhoid fever outbreaks as did unsafe milk supplies (see table 8).

TaBLE 4.— Water-borne outbreaks, 1938, by location

State Number of | Number of | Number of

outbreaks cases deaths
Alabama___. 1 4 0
California 1 5 1
Connecticut. 1 123 0
i b 451 []
1 2 0
1 663 0
2 68 0
24 894 3
1 8 0
1 3 0
1 3 3
4 31 2
V ...... - - 2 141 1
West Vnrgima .............. - 2 27 1
Wisconsin..._. - 1 29,250 [}
Total (15 St ) - 48 31,693 17

It will be noted that 33 States failed to report any water-borne
outbreaks whatever, whereas New York State reported 24, or exactly
one-half of the total of 48 outbreaks.

TaBLE 5.—Water-borne outbreaks, 1938, by size of community

Outbreaks Cases

Size of community
Number | Percent | Number | Percent

———- ——-- 1 23 178 0.6

.......... - 4 8 205 .6

...... 3 6 167 .5

- - -- 9 19 498 1.6
- 6 13 711 2.2
....................... 8 17 193 .6
...... 5 10 401 . 13

..... 1 2 90 .3

= 1 2| 29,250 | 023

500,000 and over. :
Total 48 100 31, 603 100.0
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It will be noted that only 2 of the 48 water-borne outbreaks (4
percent) occurred in communities of more than 10,000 population.
Since these constitute about 47.2 percent of the total population it is
probably safe to say that water supplies in small communities are in
general much less safe than water supplies in large communities. In
other words many more water-borne outbreaks occur per unit of
population in small communities than in large ones.

On the other hand, so far as known numbers of persons affected is
concerned, the most extensive water-borne outbreak during 1938
occurred in one large city, in which 29,250 persons were involved.
- This should be compared with the fact that only 31,693 cases were
reported for communities of all sizes.

PREVIOUS KNOWN INCIDENCE OF WATER-BORNE OUTBREAKS

Table 6 gives the frequency of water-borne outbreaks in the United
States for the period 1920-36, inclusive, by years, as reported by
Wolman and Gorman (1) for 1920 to 1929, inclusive, and by Wolman
(2) for 1930 to 1936, inclusive.

TABLE 6.—Waler-borne outbreaks in the United States 1920-36, inclusive

Year Number of [Number of | Number of
outbreaks cases deaths
1920 2 10,115 133
1921 29 , 449 30
1922. 20 1,363
1923 24 1,488 119
1924 2 11, 650
1925 4 6,073 16
1926 21 45, 992 42
1927 30 1,604 51
1928 19 3,385 33
1929 26 8, 503 76
1930 25 6,908 33
1931 20 1,184 15
1932 13 756 12
1933 20 2,371 131
1934 31 5,015 38
1935 29 1,908 43
1936. 32 3,953 53
Total, 1920-36. - 412 115, 807 955
Average per year. . 2.2 6, 812 56
1938 - 48 31,693 17

It will be noted that the average number of water-borne outbreaks
for the period 1920-36 was 24.2 per year, whereas the number of
outbreaks reported for 1938 was 48; that the average annual number of
cases of water-borne disease for the period was 6,812 as compared with
31,693 for 1938; and that the average annual number of deaths from
water-borne disease for the period was 56 as compared with 17 for
the year 1938. In only 1 year, 1926, was the reported number of
cases of water-borne disease greater than the number reported for 1938.
On the other hand, the deaths reported for 1938 were fewer in number
than those reported for any of the 17 years except 3.
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OUTBREAKS TRANSMITTED THROUGH MILK AND MILK PRODUCTS
TABLE 7.—OQutbreaks transmitted through milk and milk products, 1938, by kind of

supply
Number of | Number of | Number of
Kind of supply outbreaks | cases deaths

Sweet milk, raw.______ 37 1,462 2
Sweet milk, pasteurized. _ 1 100 0
Buttermilk, raw.__.___._ 1 10 0
Buttermilk, pasteurized. 0 0 0
Ice cream 2 96 0
Cheese. . _ 1 17 [}
Total. 42 1,685 p44

It will be noted from table 7 that 38 of the 42 milk-borne outbreaks
occurred in connection with sweet milk supplies, that only 1 was
traced to buttermilk, only 2 to ice cream, and only 1 to cheese. In
only 1 of the 38 outbreaks traced to sweet milk was any attempt
made to pasteurize the milk. In this case the pasteurizer was re-
ported to have ‘“broken down.”

TABLE 8.—OQutbreaks transmitied through milk and milk products, 1938, by diseases

Number of | Number of | Number of

Disease outbreaks cases deaths

Diphtheria. _. 1 31 3
Dysentery ___ 2 166 0
Food poisoning. - 1 17 (]
Gastroenteritis 8 610 0
Scarlet fever ___._ 5 82 0
Septic sore throat.._... 7 592 7
Typhoid fever. 18 187 17

Total 42 1,685 27

Evidently, typhoid fever was involved more often than any other
disease, and caused more deaths. On the other hand, gastroenteritis
and septic sore throat were the most prolific sources of cases, namely,
610 and 592, respectively, or 1,202 of the total of 1,685 cases of all
diseases. 4

Table 9 shows that 31 States failed to report any milk-borne out-
breaks whatever, whereas New York State reported more milk-borne
outbreaks than did any other State, namely, 10 of the total of 42.
California and Minnesota reported 5 each. Therefore, 3 of the 48
States reported nearly half of the outbreaks. Of course, this does not
necessarily mean that these 3 States actually experienced so large a
percentage of the total number of milk-borne outbreaks. It may
mean, and probably does, that the outbreaks were more completely
reported by these States.
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TABLE 9.—Oulbreaks transmitted through milk and milk products, 1938, by location

State Number of | Number of | Number of
outbreaks cases deaths
California. 85 245 3
Colorado 2 83 3
Georgia R 1 6 0
Idaho. . e 2 38 1
TIINOiS. - o o 2 78 0
Indiana. - 2 15 0
Towa. 1 107 0
Kansas. . ———- 1 5 1
Kentucky - 1 10 0
Michigan. - 1 49 [
Minnesot: 5 83 2
New York_. 10 859 7
North Dakota 2 11 2
Oklahoma. . 2 19 0
Washington.. . -- 1 12 2
West Virginia. 1 10 0
Wisconsin. _ . 3 55 0
Total (17 States) 2 1,685 | P
1

TaBLE 10.—Outbreaks transmitied through milk and milk products, 1938, by size of

community
Outbreaks Case:
Size of community -
Number | Percent | Number ! Percent

1-99 1 2 4 0.2
100-199 ———- - 3 7 181 10.7
200499 11 27 457 27.1
500-999 6 14 207 12.3
1,000-2,499. 8 20 551 32.7
2,500-4, 5 12 165 9.8
5,000-9,999 3 7 3 1.4
10,000-24,999. 3 7 36 2.1
25,000-49,999 1 2 49 3.0
50,000-99,999 .
100,000-499,999____ 1 2 12 .7
500,000 and over. [ O A

Total ___. 42 100 1,685 100.0

Here again, as in the case of water-borne outbreaks, only 5 of the
42 outbreaks (12 percent) occurred in communities of more than 10,000
population. Since about 47.2 percent of the population lives in com-
munities of more than 10,000 population it is hardly probable that
by chance alone only 12 percent of the milk-borne outbreaks would
have occurred therein. A far more logical explanation would be the
probability that milk supplies in small communities in general are not
as safe as those in large communities. For one thing, the percentage
of milk pasteurized in communities of from 1,000 to 10,000 population
is considerably smaller than for cities of over 10,000 population. For
1936 these figures were 39.3 percent for the group with 1,000 to
10,000 population as compared with 83.1 percent for the group with
10,000 and over population (3).
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PREVIOUS KNOWN INCIDENCE OF OUTBREAKS TRACED TO MILK AND MILK PRODUCTS

In 1927 Armstrong and Parran (4) listed 791 outbreaks of milk-borne
disease in the United States as having been reported in the literature
from January 1, 1881, to January 1, 1927. This represents approxi-
mately 17 outbreaks per year for the 46-year period. However, the
actual number of outbreaks of disease in this country traced to milk
and milk products has been and is much greater than this, since the
above figures do not include any outbreaks which failed to find their
way into the literature.

Believing that a frequent periodic questionnaire survey, addressed
to health authorities, might give a nearer approximation of the true
number of outbreaks, in 1923 the Public Health Service instituted
annual surveys as part of the work of its Office of Milk Investigations.

The total number of outbreaks reported by health authorities in the
United States from 1923-1937, inclusive, was 639, or 42.6 per year
instead of 17 per year as reported in the literature for the period 1881—
1927. This, of course, does not mean that the incidence of milk-
borne outbreaks was greater in the later period, but rather that an
annual questionnaire survey of health authorities yields much more
complete information than does an occasional literature survey.

FOOD-BORNE OUTBREAKS
TaBLE 11.—Food-borne outbreaks, 1938, by kind of food

Number of | Number of | Number of
Kind of food outbreaks cases deaths

Pies and pastry.._.._. 4 311 1
Pork and pork products. .. 11 286 0
Fowl . ... 5 94 1
................. 5 179 3
Home d vegetables. 5 11 6
B 2 102 0
Veal __ 2 157 0
Gravy.__. 2 70 7
Miscellaneous. 24 1,037 7
Total. 70 2, 247 25

It will be noted that outbreaks traced to pies and pastry were more
numerous than those traced to any other food product, and that the
outbreaks traced to pork and pork products were second in frequency.
Fowl, salads, and home-canued vegetables were responsible for 5 out-
breaks each.
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TABLE 12.—Food-borne outbreaks, 1938, by diseases

1sease Number of | Number of | Number of
D outbreaks cases deaths
Botulism 8 11 [}
Dysentery..__. 3 118 0
Food poisoning _ 19 817 3
Gastroenteritns 23 1,015 0
phoid.._. 1 21 0
'I‘ricb{ - 3 14 0
Typhoid fever- -- 16 251 16
Total. 70 2, 47 25

Evidently, the food-borne disease most frequently involved for 1938
was gastroenteritis, with 23 outbreaks and 1,015 cases. The diseases
next most frequently involved were ‘“food poisoning” and typhoid
fever, with 19 outbreaks, 817 cases, and 3 deaths, and 16 outbreaks,
251 cases, and 16 deaths, respectively.

TABLE 13.—Food-borne outbreaks, 1938, by location

State Number of | Number of | Number of
outbreaks cases deaths

C ticut . _ . a-- 1 6 0
D o E: T I 2 27 1
Towa____ - 1 45 3
Kansas__ 2 18 1
Kentucky. . 6 60 0
Maryland . 7 367 1
Massachusetts. 3 208 0
Michigan._ .. 3 27 1
Minnesota. 3 13 0
Mississippi.- - 1 200 0
New Jersey.. 10 290 0
New York_. 15 611 0
North Dakota. 1 50 0
Ohio._ _..___ - 1 53 1
Pennsylvania .................. 4 83 7
Rhode Island. ... ... 1 54 2
Tennessee. . - e cmeccemcceceee 1 12 0
Texas. ———- 1 23 2
Utah._. 1 1 1
Virginia_. . 1 17 0
Washington__.. - 3 8 5
Wisconsin. ... 2 74 0
Total (22 States) 70 2,247 25

As in the case of water-borne outbreaks and milk-borne outbreaks
New York State reported more food-borue outbreaks than did any
other State, namely, 15. New Jersey was second with 10 outbreaks.
Twenty-six States failed to report any food-borne outbreaks.

The significant fact brought out by table 15 is that, whereas only
a small percentage of water and milk-borne outbreaks occurred in
communities of over 10,000 population, this was not so in the case
of food-borne outbreaks. Here 38 of the 70 outbreaks (54 percent)
occurred in communities of 10,000 and over, which embraced 47.2
percent of the total population. It would appear, therefore, that while
large communities are more advanced than small communities with .
respect to water and milk sanitation they do not excel with regard
to food sanitation. This is not surprising since water sanitation and
milk sanitation are much better understood in general than is food
sanitation, pointing to the need of an intensive study of this subject.
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TABLE 14.—Food-borne outbreaks, 1938, by size of community

Outbreaks Cases
Size of community
Number | Percent | Number | Percent

1-99__ 10 14 114 5.1
100-199 5 7 190 8.4
200-499 6 9 343 15.3
500-999 _ - 2 3 8 .4
1,000-2,499 - 5 7 70 3.1
2,500-4,999. 5 7 192 85
5,000-9,999____ 5 7 27 1.2
10,000-24,999 7 10 89 4.0
25,000-49,999 6 9 432 21.4
,000-99,999. ] 7 375 16.7
100,000-499,999 7 10 74 3.3
,000 and over___ 6 9 260 1.6
Population unknown 1 1 23 1.0
Total - 70 00 2247| 1000

PREVIOUS KNOWN INCIDENCE OF FOOD-BORNE OUTBREAKS

The record of past food-borne outbreaks is unsatisfactory. How-
ever, following are several illustrative extracts from the literature.

In 1917 E. O. Jordan () reported that from press clipping bureaus
and other sources he had collected for the period October 1913 to
October 1915, 657 group and family outbreaks of ‘“food poisoning”
in the United States. In his opinion, “There is reason to believe
that the majority of cases escape notice. Probably several thousand
outbreaks of food poisoning in families and larger groups, affecting
at least 15,000 to 20,000 persons, occur in the United States in the
course of a year.”

In 1924 Geiger (6) reported as follows: “It has been possible in
some cases to study the records, and in other cases to participate in
the investigation of over 800 outbreaks suspected of being food
poisoning. These records cover a period of time from 1910 to the
present date (1924), one-fourth of which (201) were reported in the
period 1922 to 1924. It should be stated that the diagnosis of “pto-
maine poisoning’’ is being loosely used by various members of the
medical profession. Likewise it can be stated that in over 80 of these
investigations, especially in those where it has been possible to re-
construct the history of the outbreak, or where subsequent autopsies
were performed and investigations made, there were indications of
other conditions than food poisoning, or that the food primarily
blamed was not at fault. On the other hand, investigations have
been made both from an epidemiological and laboratory standpoint,
particularly at Rockford, Illinois, and Birmingham, Alabama, in
which the causative food was determined and the contaminating
organisms, paratyphoid A and B, respectively, were isolated.”

In the publication referred to above (6) Geiger does not give the
number of cases or deaths involved in the 800 outbreaks suspected
of being “food poisoning,” but in another publication (7) he reports
that 749 of the outbreaks, which occurred between 1910 and 1922,
inclusive, involved 5,210 persons and caused 399 deaths, a case
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fatality rate of 7.5 percent. He further states-that, based on the
fact that the Bureau of the Census reported 7,316 deaths attributed
to food poisoning during the period 1910-1920, and assuming that
the same case fatality rate would apply, there were about 98,000
cases of food poisoning in the 10-year period. This would represent
an average of about 9,800 cases per year as compared with the esti-
mated 15,000 to 20,000 a year made earlier by Jordan. Geiger
warns, however, that these assumptions may be misleading because
of the unknown extent to which botulism, with its much higher case
fatality rate, is involved in the food poisoning mortality reported by

the Census.
COMPLETENESS OF REPORTING

It is improbable that the outbreaks reported herein are even
approximately complete. Evidence as to this follows:

(1) Of the 48 water-borne outbreaks reported from all States New
York State reported 24, or exactly half. It would be absurd to believe
that New York State water supplies in general are so much less safe
than those of the rest of the country that it actually experienced half
of all water-borne outbreaks, despite the fact that it embraces only
about one-tenth of our entire population. That would be approxi-
mately tantamount to saying that New York State water supplies are
only one-fifth as safe as those of all other States combined.

(2) The same reasoning holds in the case of outbreaks conveyed
through milk and milk products. New York State, California, and
Minnesota combined reported nearly as many milk-borne outbreaks
as all the rest of the country combined, although these three States
represent only about one-sixth of our entire population.

(3) In the case of food-borne outbreaks New York State reported
about one-sixth of all such outbreaks reported for the entire country,
though New York represents only about one-tenth of our entire
population.

(4) If we consider all outbreaks transmitted through all vehicles
New York State reported 49 of the total of 169 for the entire country.
This represents 30 percent of all outbreaks for 10 percent of the entire
population.

(56) It is improbable that even New York State finds and reports all
outbreaks which result from faulty sanitation.

(6) If the sanitary control of water supplies, milk supplies, and food
supplies in New York State is as carefully done as in the average of the
other States, which is a not unreasonable assumption, it follows that
the actual number of outbreaks is probably at least three times as
great as herein reported for 1938. If it is further assumed that even
New York State is not perfect in its epidemiological work (not an
unreasonable assumption) the above ratio of reported to actual out-
breaks may be increased, perhaps considerably.
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(7) All in all it seems safe to estimate that there are probably 5 to
10 or more times as many outbreaks, cases, and deaths resulting from
faulty sanitation as are herein reported for 1938. Such an estimate
would then represent 1,000 or more outbreaks, hundreds of thousands
of cases, and 400 or more deaths per year resulting from faulty sani-
tation. That this is a conservative estimate is evidenced by the fact
that during the past 5 years the total number of cases of typhoid fever
alone occurring in the United States has been from 12,000 to 18,000
per year, and the fact that most typhoid fever cases are probably the
result directly or indirectly of some breakdown in environmental
sanitation.

(8) Finally, it should be noted that the above discussion takes no
account of the fact that typhus fever, with 2,300 cases and 137 deaths
in 1938, undulant fever, with at least 2,000 to 3,000 cases per year,
and malaria with several hundred thousand cases and several thousand
deaths per year are all the result of faulty environmental sanitation.
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REPORT ON MARKET-MILK SUPPLIES OF CERTAIN URBAN
COMMUNITIES

Compliance of the Market-Milk Supplies of Certain Urban Communities With
the Grade A Pasteurized and Grade A Raw Milk Requirements of the Public
Health Service Milk Ordinance and Code, as Shown by Compliance (Not
Safety) Ratings of 90 Percent or More Reported by the State Milk-Sanitation
Authorities During the Period July 1, 1938, to June 30, 1940

The accompanying list gives the fourteenth semiannual revision of
the list of certain urban communities in which the pasteurized market
milk is both produced and pasteurized in accordance with the Grade A
pasteurized milk requirements of the Public Health Service Milk Ordi-
nance and Code and in which the raw market milk sold to the final
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consumer is produced in accordance with the Grade A raw milk
requirements of said ordinance and code, as shown by ratings of 90
percent or more reported by State milk-sanitation authorities.

These ratings are not a complete measure of safety but represent
the degree of compliance with the Grade A requirements of the Public
Health Service Milk Ordinance and Code. Safety estimates should
also take into account the percentage of milk pasteurized, which is
given in the following tables.

The primary reason for publishing such lists from time to time is
to encourage the communities of the United States to attain and
maintain a high level of excellence in the public health control of
milk supplies.

1t is emphasized that the Public Health Service does not intend to
imply that only those communities on the list are provided with high-
grade milk supplies. Some communities which have high-grade milk
supplies are not included because arrangements have not been made
for the determination of their ratings by the State milk-sanitation
authority. In other cases the ratings which have been determined
are now more than 2 years old and have therefore lapsed. In still
other communities with high-grade milk supplies there seems, in the
opinion of the community, to be no local necessity nor desire for rating
or inclusion in the list, nor any reasonable local benefit to be derived
therefrom.

The rules under which a community is included in this list are as
follows:

(1) All ratings must have been determined by the State milk-
sanitation authority in accordance with the Public Health Service
rating method (Pub. Health Rep., 53: 1386 (1938). Reprint No.
1970), based upon the Grade A pasteurized milk and the Grade A
raw milk requirements of the Public Health Service Milk Ordinance

“and Code.

(2) No community will be included in the list unless both its
pasteurized milk and its raw milk ratings are 90 percent or more.
Communities in which only raw milk is sold will be included if the
raw milk ratings are 90 percent or mo-e. Communities which
receive, without local inspection, milk frcm other sheds will be in-
cluded in the list only if the locally inspected supply, as well as the
shipped-in supply, shows a rating of 90 percent or more.

(3) The rating used will be the latest rating submitted to the
Public Health Service, but no ratmg will be used which is more than
2 years old.

(4) The Public Health Service will make occasional check sur-
veys of cities for which ratings of 90 percent or more have been
reported by the State. If such check rating is less than 90 percent
but not less than 85, the city will be removed from the 90-percent list
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after 6 months unless a resurvey submitted by the State during this
probationary interim shows a rating of 90 percent or more. If,
however, such check rating is less than 85 percent, the city will be
removed from the list immediately. If the check rating is 90 per-
cent or more, the city will be retained on the list for a period of 2
years from the date of the check survey unless a subsequent rating
submitted during this period warrants its removal.

Communities are urgently advised to bring their ordinances up
to date at least every 5 years, since ratings will be made on the basis
of later editions if those adopted locally are more than 5 years old.

Communities which are not now on the list and desire to be rated
should request the State milk-sanitation authority to determine their
ratings and, if necessary, should improve their status sufficiently to
merit inclusion in the list.

Communities which are now on the list should not permit their
ratings to lapse, as ratings more than 2 years old cannot be used.

Communities which have not adopted the Public Health Service
Milk Ordinance may wish to give thoughtful consideration to the
advisability of doing so. It is obviously easier to satisfy the require-
ments upon which the rating method is based if these are included in
the local legislation.

Communities which are enforcing the Public Health Service Milk
Ordinance, but which have not yet been admitted to the list, should
determine whether this has been the result of failure to enforce the
ordinance strictly or failure to bring the ordinance up to date.

State milk-sanitation authorities which are not now equipped to
determine municipal ratings are urged, in fairness to their communities,
to equip themselves as soon as possible. The personnel required is
small, as in most States one milk specialist is sufficient for the work.

The inclusion of a community in this list means that the pasteurized
milk sold in the community, if any, is of such a degree of excellence
that the weighted average of the percentages of compliance with the
various items of sanitation required for Grade A pasteurized milk is
90 percent or more and that, similarly, the raw milk sold in the com-
munity, if any, so nearly meets the requirements that the weighted
average of the percentages of compliance with the various items of
sanitation required for Grade A raw milk is 90 percent or more.
However, high-grade pasteurized milk is safer than high-grade raw
milk, because of the added protection of pasteurization. To secure
this added protection, those who are dependent on raw milk can
pasteurize the milk at home in the following simple manner: Heat
the milk over a hot flame to 165° F., stirring constantly; then imme-
diately place the vessel in cold water and continue stirring until cool.



August 2, 1940 1386

TABLE 1.—Communities in which all market milk is pasteurized. In these communt-
ties market milk complies with the Grade A pasteurized milk requirements of the
Public Health Service Milk Ordinance and Code to the extent shown by pasteurized
milk ratings of 90 percent or more ! -

Percentage
Community of milk | Date of rating
pasteurized
ILLINOIS

Aurora. . 100 | May 3,1940.
Brooklyn 100 | Mar. 22, 1940.

t . 100 Do.
Centerville 100 Do.
East St. Louis. 100 Do.
Elgin._._._.... 100 | Deec. 14, 1938,
Fairmont City.. 100 | Mar. 22,1940,
National City- 100 Do.
Stites. 100 Do.
’ MINNESOTA
Albert Lea. . 100 | Sept. 29, 1938.
Rochester. . . - 100 | October 1938.
Winona... 100 { Aug. 12, 1938.

. MISSOURI
‘Bt. Louis . o - oo m e emeem 100 | June 7, 1940.
NORTH CAROLINA

0] 1111713 ¢ W 100 | Aug. 18, 1939.
Fort Bragg - 100 Do.
Greenville 100 | June 15, 1940.
Sylva. 100 | May 10, 1940.
Tarboro- 100 | Nov. 1, 1938.

1 Note icularly the percentage of milk pasteurized in the various communities listed in these tables.
This pertg:rttaze is &i important factor to consider in estimating the safety of a city’s milk supply.

TaABLE 2.—Communities in which some market milk is pasteurized. In these
communities the pasteurized market milk complies with the Grade A pasteurized
milk requirements and the raw market milk complies with the Grade A raw milk
requirements of the Public Health Service Milk Ordinance and Code to the extent
shown by pasteurized and raw milk ratings, respectively, of 90 percent or more !

[Nore.—All milk should be pasteurized or boiled, either commercially or at home, before it is consumed.
See-text for home method] -

5 Percentage
Community of milk | Date of rating
- pasteurized
ALABAMA
Dothan 39 | May 30, 1940.
M y 28 | Feb. 24, 1910,
Tuscaloosa. - 86 | May 24, 1940.
ARKANSAS
Fayetteville 59 | May 1939.
Fort Smith_ .. 38 | June 1939.
Jonesboro. . . - 37 | May 1939.
Little ROCK e oL -- 49 | October 1939.
O la____ 42 | January 1940.
Pine Bluff. P - 28 | June 1939.
Mexarkana. - oo oo 35 | Aug. 16, 1939.
FLORIDA
Coral Gables. .o 97 | April 1940.
Danig._...____ 95 | Mar. 28, 1940.
Fort Lauderdale. .- oo 95 Do.
Hollywood. .- - 95 Do.
iami.____ 97 ﬁf)ril 1940.
Pompano... 95 ar. 28, 1940,
GEORGIA
Americus. 13 | June 21, 1939.
St boro 40 | Mar. 14, 1940.

8ee footnotes at end of table.



1387

August 2, 1960

TaBLE 2.—Communilies in which some market milk is pasteurized. In these
communities the pasteurized market milk complies with the Grade A pasteurized
milk requirements and the raw market milk complies with the Grade A raw milk
requirements of the Public Health Service Milk Ordinance and Code to the extent
&Mw:.z by e(fasuunzed and raw milk ratings, respectively, of 90 percent or more—

ontinu

247315°—40——2

Percentage
Community of milk | Date of rating
pasteurized
ILLINOIS .
Chicago. 99.9 | May 20, 1939.
Decatur. 87 | Jan. 28,1939,
Ev 99.9 | Apr. 17, 1940,
G - 99.8 | Apr. 11, 1940.
Highland Park. 99.8 Do.
Kenilworth 99.8 Do.
Lake Bluff__ 99.8 Do.
Lake Forest 99.8 ﬁdpr 11, 1940.
Peoria. __. 97 Viay 23, 1940.
‘Waukegan. 99.9 | Apr. 3, 1940,
‘Winnetka 99.8 | Apr. 11, 1840.
KANSAS ;
Kansas City. 51 December1938.
Lawrence. .. 69 May 1940,
‘Wellington..._.. 54 April 1940.
‘Wichita. 75 | December1939.
KENTUCKY

Berea._....... .1 | November1939
Bowling Green 70 Dec. 22, 1939.

- Glasgow._. 68 June 27, 1939.
Henderson.- _. 45.. | June 11, 1940,
Jefferson County 43 August 1939.
Louisville. 97 October 1939.
Richmond 22 | November1939.

MINNESOTA .
Little Falls. 70 | June 26, 1939,

MISSISSIPPT
Greenville 58 .| May 25, 1939.
MecComb. 21 Dec. 6, 1938.
Tupelo 21 | Jan. 8, 1939.

MISSOURL
Clayton ® Dec. 14, 1939,
Ferguson ) Do.
Glendale. . ) Do.
Kirkwood . f’) Do.
Maplewood. . . 2) June 7, 1940.
University City - (? Dec. 14, 1939.
‘Webster Groves ® Do,
NEW MEXICO
Albuquerque 69 | November1939,
Las Vegas 65 July 25, 1939.
Roswell 77 Aug. 8, 1939.
Santa Fe 4 December1939.
NORTH CAROLINA

Fayetteville. 50 Aug. 18, 1939.
Franklin__. 85 July 19, 1939.

T boro._ .. 79 August 1939.
Hendersonville_ 53 Sept. 13, 1938
Lumberton 36 May 29, 1940,
Mount Airy. 47 Oct. 18, 1938.
Reidsville__ 69 Aug. 18, 1938
Rockinﬁham.-- 53 Apr. 9, 1
Rocky Mount 50 Nov. 29, 1938.
Tryon. __.__. 49 July 24, 1939.
‘Waynesville. .. 60 May 9, 1940.
‘Winston-Salem 78 November 1939.

NORTH DAROTA
Valley City 23 Nov. 10, 1939.
OHIO
Athens Oct. 6, 1938.
See footnotes at end of table,
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TaBLE 2.—Communities in which some market milk is pasteurized. In these
communities the pasteurized market milk complies with the Grade A pasteurized
milk requirements and the raw market milk complies with the Grade A raw milk
requirements of the Public Health Service Milk Ordinance and Code to the extent
gwwtf_t by gasteurized and raw milk ratings, respectively, of 90 percent or more—

ontinue

Percentage
Community of milk Date of rating
pasteurized
OKLAHOMA
- 55 | June 27, 1940.
Bartlesville. 5 | Dec. 19, 1939,
Blackwell_ 35 | Nov. 28, 1939,
Lawton___ Feb. 22, 1939,
Muskogee. 82 | June 4, 1940,
Oklahoma City . 73 | Mar. 29, 1939,
Okm - 61 | Nov. 8, 1939,
Semino 63 | Mar. 26, 1940
Tulsa. . 74 | Apr. 6, 1940.
OREGON
Astoria 64 | June 12, 1940.
Portland 82 | Apr. 3, 1940.
Seaside 67 | June 14, 1940,
SOUTH CAROLINA
‘Walterboro. 26 | Dec. 6, 1639.
TENNESSEE
Bristol 69 | July 14, 1939,
TEXAS
Abilene 67 | Apr. 25, 1939,
Al 73 | Oct. 17, 1938.
=y 51 | Sapi. 2, Mook,
Big 8 - ept. 20, 1
Bri%wnwood. 21 | Dec. 19,
Corpus Christi. 87 | May 26, 1939,
B Dec. 10, 1938.
Fort Worth 75 | Feb. 25, 1939.
Gainesville 63 | June 30, 1939,
Jacksonville_ 85 | May 2, 1940,
Kerrville_.. 74 | Sept. 6, 1939.
Lamesa_ 38 | June 10, 1940
Lubbock. 76 | Oct. 28, 1939,
Palestine. 23 | Jan. 30, 1940.
San Angelo. 65 | May 13, 1940,
San Antonio - 82 | June 28, 1940,
Seguin. - 12 | July 30, 1938,
Sherman_._ 43 | June 17, 1939.
Texarkana. 26 ug. 16, 1939
Tyler. ﬂ 42 | June 12, 1940,
‘Waco. 48 | Mar. 30, 1939.
VIRGINTA
Bristol - 69 | July 14, 1939,
Lexington 41 | Oct. 26, 1939.
Pulaski 77 | Sept. 20, 1939.
South Bost 72 | Sept. 22, 1939,
‘Waynesboro 95 | Oct. 11, 1939.
Williamsburg 41 | May 3, 1939.
‘WASHINGTON
Camas._ 8 | May 22, 1939.
Vancouver - 31 | May 25, 1939.
Walla Walla. 53 | Apr. 14, 1939.
Yakima_ 67 | Apr. 20, 1939.
‘WEST VIRGINIA
Huntington 66 | June 5, 1939.
WYOMING
Casper. 71 | Aug. 17, 1938,
Cheyenne. 74 | July 7, 1938.

1 Note particularly the percentage of milk pasteurized in the various communities Jisted in these tables.
This pcreentage is an important factor to consider in estimating the safety of a city’s milk supply.

3 The percentage of the total milk supply pasteurized cannot be accurately determined owing to the
overlapping of milk routes.
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TaBLE 3.—Communities in which no market milk s ;msteurized, but in which the
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: k requirements of the Public
rdinance and Code to the extent shown by raw milk ralings

of 90 percent or more !
[Note.—All milk should be pasteurized or boiled, either commercially or at home, before it is consumed.
See text for home method]
Community Date of rating Community Date of rating
LABAMA NORTH CAROLINA—continued
Bridgeport June 29, 19840.
13 7 Mar. 19, 1940, Farmville May 15, 1940.
Scottsboro June 29, 1940. Hope Mills__________ ... Aug. 18, 1939,
v Do. Kelford. . . . oo ececeeeeee Nov. 8, 1938.
May 23, 1940.
FLORIDA .
Apalachi January 1040.
EANSAS
Horton . ceeaaaas June 1940.
EENTUCKY
Somerset... .. cceeeeecnacaa- November 1839,
c MISSISSIPPL Oct. 17, 1938 Roxobel Nov. 8, 1938.
2:31170) « DR ct. 17, 1938. Wallace. May 23, 1940.
Greenwood Nov. 22, 1938. Warsaw. yDo.'
Hollandale ..o Nov. 30, 1938. Wilkesboro. July 29, 1938.
Holly Springs. oo cecccecmaanaans Jan. 4, 1 Windsor__ .. Nov. 8, 1938.
Leland.. . Nov. 30, 1938. Woodville Do.
Magnolia . Dec. 6, 1938,
Yaz00 City . oo cecaaaeaes Oct. 12, 1938. SOUTH CAROLINA
MTSSOURI Hartsville Nov. 9, 1939,
Brentwood -- June 7, 1940.
TEXAS
. NORTH CAROLINA Canyon Oct. 14, 1938.
Ahoskie. Oct. 20, 1938. Colorado Nov. 3, 1939,
Aulander. Nov. 8, 1938. C ce Mar. 16, 1939.
Belhaven_ __ o cceecee. Oct. 26, 1938 Del Rio Apr. 20, 1939.
Kermit. Sept. 12, 1938,
Brevard July 28, 1939. VIRGINIA
Calypso May 23. 1940. Blackstone Nov. 2, 1939.
Clarkton Aug. 23, 1939. Boydton Apr. 26, 1939,
Colerain. . Nov. 8, 1938.
............................ July 6, 1939. WEST VIRGINIA
Edenton. . oo Nov. 7, 1938.
Elkin_. Sept. 18, 1939. (| Grantsville June 7, 1939.
Faison. May 23, 1940,

! Note particularly the percentage of milk pasteurized in the various communities listed in these tables.
This percentage is an important factor to consider in estimating the safety of a city’s milk supply.

SUSCEPTIBILITY AND RESISTANCE OF CERTAIN SPECIES
OF AMERICAN DEER MICE, GENUS PEROMYSCUS, AND
TO LEPTOSPIRA ICTEROHAEMOR-

OTHER RODENTS

RHAGIAE'

By ARDZROONY PACKCHANIAN, Protozoologist, Division of Infectious Diseases,
National Institute of Health, United States Public Health Service

INTRODUCTION

The guinea pig has been the most widely used of laboratory animals
in the diagnosis of infection with Leptospira icterohaemorrhagiae.

The American deer mouse, genus Peromyscus, (1, 9) has not hitherto
been studied as to its susceptibility and resistance to Leptospira ictero- -

1 Part of this work was performed at the Department of Bacteriology and Immunology, Washington
University, St. Louis, Mo., during the academic year of 1933-34.
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haemorrhagiae, nor has it been looked upon as a carrier of this organism,
or considered as a suitable laboratory animal for the diagnosis of
Weil’s disease and for experimental studies of icterohemorrhagic
spirochetosis. Inasmuch as over 43 species and 143 subspecies of the
genus Peromyscus are widely distributed on the North American
continent (1, 2, 3, 7), such a study was considered desirable.

METHODS AND MATERIAL

Experimental animals.—The various species of American deer mice
(Peromyscus) used in this study were largely cage-bred at the Maryland
Caviaries, Baltimore, Md., and at the National Institute of Health,
Washington, D. C. Other rodents used were captured in nature in the
following States: Alabama, Arizona, California, Florida, Oregon, and
Texas. The tail blood of newly  captured animals was examined
microscopically, a few days after their receipt at the laboratory, for
the presence of spirochetes and trypanosomes. Those mice in which
such examination showed no evidence of natural trypanosomiasis or
spirochetosis were kept at least a month under laboratory conditions
before they were used in these studies.

The strains of Leptospira icterohaemorrhagiae.—While a number of
American and European strains ? have been used during the progress
of this study, only 6 were utilized for inoculation of large numbers of
animals for eomparative study. These 6 strains,® their sources, and
designations in this report are as follows: 1. St. Louis mouse strain
No. 33, isolated in 1933 from an albino mouse, Mus musculus, in St.
Louis, Mo.; 2. Type I New York City rat strain No. 38, isolated dur-
ing 1938 from a wild rat captured in a fish market in New York City
where two cases of Weil’s disease occurred during 1938; 3. Type I
human European strain No. 41; 4. Type I human European strain
No. 56. The first 2 strains were isolated by the writer, while the last
2 were isolated by Schiiffner and his colleagues in Europe; 5. Strain
No. 79 was isolated originally from a dog by Dr. Peter Olatson of the
New York State Veterinary College and sent to Washington by Dr.
W. S. Monlux; 6. Strain No. 80 was isolated from a fatal human case
in the New York Post-Graduate Hospital by Dr. E. Farrell and for-
warded to the writer by Professor Ward J. MacNeal. The last 2
strains have not yet been typed.

Inoculations.—In most of the work described, Leptospira were
maintained in guinea pigs or deer mice for transfer. Infected animals

* The writer wishes to express his sincere appreciation and thanks to Dr. H. C. Brown, London, England;
Dr. W. A. P. Schiiffner, Amsterdam, Holland; Dr. J. Smith, Aberdeen, Scotland; Dr. B. Walch-Sorgdrager,
Amsterdam, Holland; Dr. W. 8. Monlux, Ithaca, N. Y.; and Dr. Ward J. MacNeal, New York City, for
furnishing various pathogenl_c and avirulent strains of Leptospira. Thanks are due also to members of the
Department of Health, City of Detroit, particularly to Dr. Henry F. Vaughan, Dr. Joseph Molner, and
Dr. J. Kasper for making it possible during a field study at Detroit to collect live wild rats (Rattus norve-

gicus) from which strains of Leptospira were isolated for experimental studies.
3 The classification of these strains into “types” is based on observations of the writer (6).
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were bled at the height of infection. The blood was defibrinated and
a suspension was prepared by dilution with an equal amount of
physiological salt solution or Ringer’s solution. A direct cover glass
preparation of such suspensions examined with an oil immersion lens
under dark-field illumination showed at least three Leptospira per
microscopic field. When large series of animals were inoculated all
were given about 0.25 cc. of this suspension intraperitoneally. When
less than 3 animals were inoculated at a given time this procedure
was varied in that injections were made with 2 drops of ear blood
from an infected guinea pig or with blood from the tail of an infected
Peromyscus. In each instance the blood was suspended in about 0.5
cc. salt solution.

In some instances the source of Leptospira was scrapings from the
surface of the cortex of the kidneys of naturally infected wild rats
(Rattus norvegicus) and occasionally from virulent or slightly virulent
cultures grown in wvitro. The latter cultures invariably contained
over a million Leptospira per cc.

- Subsequent examination of inoculated animals.—Following inocula-
tion most animals were observed daily for evidence of infection.
Droplets of blood were examined by dark-field illumination, usually
with the oil immersion lens (objective 91X, ocular 10X). With
sufficient experience it is possible to identify and estimate the number
of spirochetes present in such a specimen within a relatively short time.
- In addition to examination of the blood, all animals were carefully
observed for the development of jaundice in the ears, feet, toes, and
sclerae. In some animals the color of the urine and loss in weight
were also recorded. At autopsy, jaundice and hemorrhage in the
internal organs and in the thoracic and abdominal cavities were
looked for. Sections taken from various organs were fixed in 10
percent formaldehyde and stained with Levaditi’s or Warthin’s stains.

EXPERIMENTAIL FINDINGS

Isolation of Leptospira icterohaemorrhagiae, St. Louis mouse strain
No. 33, and results of its inoculation in various species of Peromyscus and
guinea pigs.—Leptospira icterohaemorrhagiae, St. Louis strain No. 33,
was accidentally recovered from a naturally infected “laboratory
white mouse,” Mus musculus, in 1933. This mouse was also found
to be infected with Spirochaeta morsus muris 4 (4, 6, 6). Suspensions
of the blood and macerated organs of this naturally infected mouse
were inoculated into Peromyscus eremicus fraterculus, P. maniculatus
rufinus, P. truei truei, and Mus musculus. All the animals, with the
exception of Mus musculus, developed leptospirochetosis and died.
In this series the first animal to die of leptospirochetosis was one of

4 Spirochaeta morsus muris is not fatal to the species of Peromyscus used (see table 1); however, it pro-
duces a light and prolonged infection in these animals, such as is seen in Mus musculus.
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the P. m. rufinus which succumbed to the disease on the ninth day.
However, leptospirochetes were demonstrable in the blood of most
animals by the fifth day, and the blood was swarming with spirochetes
by the ninth day.

Blood taken from one of the P. e. fraterculus at the height of illness
was inoculated into other species of Peromyscus and in this manner
the strain was passed serially. By passage from Peromyscus to
Peromyscus, Leptospim icterohaemorrhagiae was apparently increased
in virulence since it first killed these ammals in 9 days, then in 7, and
finally in about 3 days.

The strain was also cultured in semisolid serum agar and has been
maintained in subcultures for 2 years.

Table 1 summarizes the number of animals and the different species
inoculated with this strain, together with the results of the inocula-
tions. It is noted that all animals of all species of Peromyscus used
with this strain suffered external jaundice, invasion of the blood
stream with spirochetes, internal hemorrhage, and death. There was
some variation between species in the duration of life following inocu-
lation and in the severity of jaundice observed.

TaBLE 1.— The virulence of Leptospira iclerohaemorrhagiae, St. Louis strain No. 33,
for species of American deer mice, Peromyscus, and other rodenls

Duration of life after
inoculation in days ! Remarks
Number of
Specles manimals Mi ief M
croscopie| acro-
with External demonstra-| scopic
) ira | Min. | Max. | Aver. jaundice tion of internal
Leplospira | hemorrhage
in blood

Peromyacm eremicua fraterculua 6 3 10 5.1 + ++ ++

10 3 7 4.7 + ++ ++4

6 3 6 4.1 + ++ +4

6 4 8 4.5 + ++ ++

10 3 7 3.9 + ++ +4

20 3 8 3.8 4+++ ++ ++

20 3 7 3.7 +++ ++ ++

3 4 8 6 + ++ ++

6 4 7 5.3 I ++ ++

20 3 10 5.2 ++ ++

4 3 10 6.5 + 44 +4
$l 0| @ & | Now| & | Y

0!
6 8 (f; (;)) None ® None

All animals except Mus musculus and Rattus norvegicus died.
’ All survived, chronic carrier. ‘‘Chronic carrier’” indicates that Leptospira were seen and isolated from
the surviving Mus musculus and Rattus norvegicus which were sacrificed 3 to 6 months after inoculation.
? Found in kidneys when sacrificed.

In all Peromyscus the microscopic pathology of the sections from
each organ (stained by hematoxylin and eosin) showed necrotic areas
in the liver and hemorrhagic emboli in practically every organ.
Levaditi’s and Warthin’s stains revealed large numbers of lepto-
spirochetes in each section.
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It is further noted in table 1 that, although none of the inoculated
Mus musculus and Rattus norvegicus died, all suffered abortive invasion
of the blood stream with Leptospira and became chronic urinary
carriers. '

It is of interest that ‘this strain of Leptospira was not lethal to guinea
pigs shortly after its isolation. Following several transfers through
Peromyscus, however, guinea pigs succumbed to inoculations.

Results of inoculation of animals with Leptospira icterohaemorrhagiae
Type I New York City rat strain No. 38.*—A wild rat (Rattus norvegicus)
caught in New York City was sacrificed. The serum from this rat
agglutinated with Type I Leptospira icterohaemorrhagiae in a dilution
up to 1:10,000. At autopsy the kidneys of this animal were examined
microscopically and a number of active Leptospira were found. Some
of the suspension of the macerated kidneys was inoculated into a
young albino guinea pig and 7 days later about one Leptospira per
microscopic field was demonstrable in the guinea pig’s blood. Ex-
ternal jaundice was noticeable at the same time. Heart blood taken
on the seventh day was inoculated into several species of rodents, the
results of which are summarized in table 2.

TABLE 2.——Susceztibility of certain species of rodents to Type I Leptospira ictero-
aemorrhagiae, New York City rat strain No. 38

Fatality in days Remarks
Nnmbe;'s of
anima)
Microscopic
. ino:#:;wd FExternal demonsira-| M e
Min. | Max. | Aver. | tion of interna

Leptospira jaundice ira |he
Taeg? remormhase

Peromyscus eremicus eremicus. 6 4 5 49| ++ ++++ ++
Ceemsis.... ... _ 10 6|10+ | 2 ++ + *
Peromy man tus  (al
bino) 6 4 5 4.5 [ ++++ | ++++ ++
Peromyscus polionotus__________ 10 4 6 4.1 ++ +++ +
Yt Heo'lo®l g | dm| & | 2

- e -
Rattus norvegi 8 8 ™ (’; None (t; -

1 All animals except Mus musculus and Rattus norvegicus died.
1 Survived, chronic carrier. ‘“Chronic carrier” indicates that Leptospira were seen and isolated from the
su,t'\l;ivins1 ﬂ’:ﬁ ;mwculuc and Rattus norvegicus which were sacrificed 3 to 6 months after inoculation.
‘oun ineys.

It is seen in table 2 that in the 4 species of Peromyscus and in
Neotoma fuscipes fuscipes frank infection was evident in that external
jaundice, particularly of the ears, toes, and feet, was present and
Leptospira were demonstrable in the blood. All of the animals suc-
cumbed. At autopsy they showed internal hemorrhages and jaundice.
Of the 10 P. leucopus noveboracensis inoculated, only 3 died. Three

§ Two additional strains of Leptospira icterohaemorrhagiae were isolated from wild rats (Raftus norvegicus),
one of these strains from Detroit rats during 1938, the other from a rat captured in a house in Washington,

D. C. (strain 78). The scrapings from the kidneys of these rats were inoculated into 16 albino deer mice
(P. maniculatus gambelii), all of which died within 8 days with icterohemorrhagic spirochetosis.
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inoculated Mus musculus and 3 Rattus norvegicus survived; these
animals became carriers of Leptospira as demonstrated by the presence
of organisms in their kidneys when sacrificed about 3 to 6 months
following the inoculation.

Susceptibility and resistance of various species of rodents to Lepto-
spira teterohaemorrhagiae, Type I human strains No. 41 and No. 56.—
At various intervals 191 rodents of 22 different species and subspecies
were inoculated with one or the other of 2 human strains of Type I
Leptospira icterohaemorrhagiae (strain No. 41 or No. 56). The results
of these inoculations are summarized in table 3. Since there were
apparently no differences in virulence between strains No. 41 and
No. 56, they are not differentiated in this table. Among the indi-
viduals of some species a few recoveries occurred. The blood serum
of these recovered animals agglutinated freshly prepared formalinized
antigen of Type I Leptospira icterohaemorrhagiae. The agglutination
reaction was prompt and clear cut, the titer being about 1:10,000
(10).

The susceptibility and resistance of 14 species and subspecies of
rodents to Leptospira icterohaemorrhagiae, Ithaca, N. Y., dog strain
No. 79.—A guinea pig experimentally infected with the Ithaca dog
strain of Leptospira was etherized at the height of infection; the heart
blood of the guinea pig was removed, defibrinated, and 0.25 cc.
amounts inoculated into each animal, representing 14 species and
subspecies of rodents (see table 4).

All the inoculated animals of the following species died of ictero-
hemorrhagic spirochetosis within 7 days: One kangaroo rat (D:i-
podomys merriami merriams); 2 white-throated wood rats (Neotoma
albigula albigula); 2 Baird wood rats (Neofoma micropus micropus);
1 parasitic mouse (Peromyscus californicus californicus); 10 desert
deer mice (P. eremicus eremicus); 10 albino deer mice (P. manicu-
latus gambelii); 10 old-field deer mice (P. polionotus polionotus); 1
true white-footed mouse (P. truei truei); and 1 harvest mouse
(Reithrodontomys sp.?).

Leptospira were demonstrated more readily and in larger numbers
in the peripheral blood of P. e. eremicus, P. m. gambelii, and P. p.
polionotus; the number of Leptospira seen in the peripheral blood of
these infected animals varied, depending on the stage of the disease,
from one to over 100 per microscopic field (objective 91X, ocular
10X).

The external and internal jaundice was very pronounced in albino
Peromyscus maniculatus gambelii.

Internal hemorrhage was noted in most animals which succumbed to
the disease (see table 4).
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TABLE 4.—Susceptibility and resistance of 14 species of rodents to Leptospira
icterohaemorrhagiae, Ithaca, N. Y., dog strain No. 79

E 2 Microscopic m:at}:n of blood for Autopsy
£t i —(
pecies s Days following inoculation of the  |external| D Degree |, ‘8%
& §'§ Ve animals }aurxlll- of of ’gi in
£ g
Z°12] s | 6 | 7| 8 | 10 dice | 1
merriami
Dipodomy: ami mer- % g deag SO SO S — i i +-|:'. g
2|0| 10| 3| dead |ZII0ITIITI + F | ++ 7
10 0 0 dead |-oooo|ocaeaan + + ++ 7
Do. i i 2]0 1/5 | dead [} 0| +++ 6
Pe forn
:&:;'o'r’rs‘c:u ............. 1|0 . dead + + ++ 6
Pex;n;acuc eremicus ere- } 1o, } + 4+ |+ 5
2[ 0% |} + |+ || s
3(o0 5| dead + ++ | ++ (]
4]0 + +4- [
5|0 $ + ++ 6
6|0 i ++ [3
710 i ++ 6
1 S EAEA
Mk i ol I
1{0 + []
2|0 -+ I [
3|0 + + 6
410 + + 6
5/0 + + 6
6|0 + + 10
1{0 ++ 7
210 +++ | ++ 7
3(0 ++ |. 8
4]0 ++ 8
5|0 [N S, alive
6|0 ++
710 ++ 6
8(0 ++
9]0 ++ | ++ 15
100 alive
Per s maniculatus
" gambelit (aIbino)..-oner- 1o [{%q |} A |8
: w’ L1t L1l 5
2 0 dead } ------------------------- LI LR H+
3|0 50 | dead ++++|++++H 4+ [
4]0 50 ;ioeoad ++++++++H -+ 6
slof o0 {0y o] eeee HH+HH+HH |6
6|0 dead |._.____ - 4+ ++++ 4+ 5
7{ 0 {3mq [} bt 8
8lo 50 ++ [}
910 0 ++ [
10(0 0 ++ 6
P 8 polionotus
‘polionotus. - 10|} ++ |+ [+ ] s
210 10 | dead P, ++ | ++ | ++ [}
3|0 ++ | ++ | ++ 6
4]0 ++ | ++ | 4+ [
5[0 ++ | ++ | ++ 6
6|0 ++ | ++ | ++ 8
700 ++ | ++ | ++ 5
8|0 ++ | ++ | ++ 5
o0 + | + | ++ 6
Do 10/0 + + +:‘: [
Peromyscus truei truei..___ 1/0 + + + 6
Reithrodontomys fulvescens
Sulvescens_ ... .__...__._. 1lo0 1l dead .t lallt 4 + ++ [}

See footnotes at end of table.
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TABLE 4.—Susceptibility and resistance of 14 species of rodents to Leptospira
tcterohaemorrhagiae, Ithaca, N. Y., dog strain No. 79—Continued

3 Microscopic examination of blood for
ES P Leptospira Autopsy
o § Degree Fa-
&8 of tal-
Species ° Days following inoculation of the external| Degree | Degree ity in
3? animals jaun- of of days
g2 dice |internal internal
=50 jaun- | hemor-
Z 2 5 6 7 8 10 dice | rhage
Guinea pig tfof o) off¥S b+ 7
Doceeeeeeef 20 0] 0 o500 8
110 0 0 0 0 0 -]- .| alive
210 0 0 0 0 [1J) P S N alive
310 0 0 0 0 0 - R alive
110 0 0 0 0 (11N PR I RO, alive
210 0 0 (1} [1] 0 alive

Nore.—Animals marked “alive” in the last column survived inoculation and appeared healthy at the
time of this writing, 43 days followingz the inoculation.
911)42, oyusi l/}g ):Zl)gmﬁes that one spirochete was demonstrable per 2, 5, or 10 microscopic ficlds (objective
, ar .

Of 10 forest deer mice (P. leucopus noveboracensis), 8 died within 15
days and 2 survived over 2 months. The 8 mice which died were
very yellow, particularly in the toes. No Leptospira were found in
the peripheral blood of these 10 forest deer mice by microscopic search.

Three white mice (Mus musculus) and 2 rats (Rattus norvegicus)
which were used as controls survived inoculation and no Lepiospira
were demonstrated in the peripheral blood, nor was external jaundice
noted.

Two guinea pigs which were used as controls contracted the infec-
tion and died, one on the seventh day and the other on the eighth day
of illness with characteristic jaundice and hemorrhages.

The susceptibility of four species of American deer mice to Leptospira
icterohaemorrhagiae, New York City human strain No. 80.—A guinea pig
which was experimentally infected with this strain of Leptospira at
the height of infection was etherized, its heart blood removed, defibrin-
ated, and 0.25 cc. amounts inoculated into 41 deer mice (1 Peromyscus
californicus californicus, 10 P. eremicus anthonyi, 10 P. eremicus eremi-
cus, 10 albino P. maniculatus gambelii, and 10 P. polionotus polionotus),
10 guinea pigs, 10 white mice (Mus musculus), and 10 rats (Rattus
norvegicus) (see table 5).

All 41 of the inoculated deer mice contracted the infection and died
in from 4 to 7 days (see table 5). Leptospira were demonstrated in the
blood on the third day following inoculation. At the early stage of
the disease only one Leptospira was seen in about 50 microscopic
fields (objective 91X, ocular 10X), but the number soon increased
and occasionally over 100 Leptospira were demounstrable per micro-
scopic field (see table 5). The external jaundice, particularly in the
ears, sclerae, toes, and tail, was more pronounced and of diagnostic
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significance, especially in albino deer mice (P. m. gambelit). At
autopsy internal jaundice and hemorrhages were noted in most ani-
mals; these features were more distinct in P. m. gambelii.

TABLE 5.—Susceptibility of four species of American deer mice to Leptospira ictero-
haemorrhagiae, New York City human strain No. 80

'§ 2 Microscopic enm!natlgn of blood for Autopsy
s |S2| Do rotomieon o0 enon] o] poren 2%
ays following in on of the  [exte egree gree (ity
8 g'g Ve animals jaun- of of |days
g dice [internaljinternal
58 jasun- | hemor-
4 3 4 ] [] 7 8 dice | rhage
P. californicus californicus_| 1[0 0| 110 dg,,d } + + + 6
P, eremicus anthonyi...... 1[0 1/50 | dead |._____. + + +4 5
Do " 210 0| 1/10 | dead + I ++ [}
3(0 0 1/2 | dead + ++ 6
4(0 0 1/2 | dead |_______| ______ + + ++ [
5]0 0 5 dead + + ++ 7
-6 | 2| dead W + + ++ 4
10| ol |} + | + | ++ 5
8(0 0 5 | dead E =+ ++ []
90 0 5| dead + ¥ 44 8
10(0 0 2 | dead 4+ + ++ 8
1(0 2 3 | dead + + +4+ 8
2(0] 1/5 | 1/50 | dead + + ++ 6
30 0 1/50 | dead + + ++ 6
dfof of woff¥2 N + | + | ++ 6
5|0 0] 1/50 1/2 | dead +i+ +++ ] ++ 7
6|0 0 dead + ++ 6
7{0 0| 1/10 | dead + + ++ 6
8]0 0| 1/10 | dead + + ++ 6
9]0 0 0| dead |_______| ______ + + ++ (]
ol of off o aadEand b aad B
P, ma'nu-ulatm gambelii
(al 71.11) DO, 1{2 5| dead ++++ +4+4 5
Do.._. 20 2 | dead ++++ +++ 5
Do... 3|0 2 [2dead : +++ 5
Do.._. 410 2 2 | dead +++ +++ 6
Do... 5|0 1/50 1/10 | dead +++ (]
Do.._. 60 2 (2dead +++ [ +++ ]
Do... 710 ++4 5
Do. 810 } 6
Do. 9|0 + 6
................ 10(0 + 6
P. policmatua polionotus__.] 1|0 4
................... 210 5
Do ................... 3(0 5
4(0 5
6510 7
610 5
710 5
8|0 5
910 5
100 1 dead 6
10 0 0 [1dead +4++i+ (4 + 7
2|0 0 0 0 V10| dead |++++4 +|+ + 8
1{0 0 [1] 0 0 0 [+ J D S, alive
0 2(0 0 0 0 0 0 0 alive
Rattus norregicus. .. 1]0 0 0 0 0 0 0 slive
Do . 2(0 (1} 0 0 0 0 (1} (RN F alive

Remarks: 1/2, 15, l/lo. 1/50 signifies that only one Leptospira was seen per 2, 5, 10, or 50 microscopic field

(objective 91X, ocular

The cipher (“0”) sigmﬂes that no chtoapira were found microscopically in the blood during about one

minute microsconic search.

Mus musculus and Raltus norregicus are still alive (50 days) and show no external signs of illness.
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Two guinea pigs which were inoculated as controls died of ictero-
" hemorrhagic spirochetosis, one on the seventh day, and the other on
the eighth day of infection. The mice (Mus musculus) and the rats
(Rattus morvegicus) which were also inoculated as controls survived.
In the peripheral blood of these two species of rodents no Leptospira
were seen, and the animals showed no signs of jaundice.

Two additional albino deer mice (P. m. gambelii) were inoculated
with a culture of this strain of Leptospira. One of the mice died on
the fifth day following the inoculation, with characteristic jaundice
and hemorrhages, while the other mouse survived. Three weeks
later this surviving deer mouse was inoculated with virulent material
of Leptospira derived from P. m. gambelir. This deer mouse mani-
fested pronounced resistance to the second inoculation; no Leptospira
were found in the blood and the mouse survived and proved to be
immune to further inoculations with Leptospira icterohaemorrhagiae;
5 control deer mice which were inoculated with the same inoculum
contracted the infection and all died of leptospirochetosis within 6
days.

Six serial passages of the New York human strain of Leptospira
from one albino deer mouse to another did not change the virulence
of the strain for this species of rodents. All the subinoculated albino
deer mice contracted the infection. Leptospira were demonstrated in
the peripheral blood of these animals in larger numbers. They
showed distinct external jaundice and all died within a week. At
autopsy the internal jaundice and hemorrhages were, as a rule,
constant features in these animals, justifying the name of ictero-
hemorrhagic spirochetosis for the disease.

DISCUSSION

From the experimental data on hand it is evident that whenever a
strain of Leptospira icterohaemorrhagiae (mouse, rat, dog, and human
strains) was infective to guinea pigs, it also produced a fatal spirochetal
infection in several species and subspecies of American rodents. (See
tables 1, 2, 3, 4, and 5.)

While the number of animals of some species used in this work has
been small, it appears that the susceptibility of a given species to
Leptospira icterohaemorrhagiae is relatively constant, although indi-
vidual variations within a given species were also noted. However,
when large numbers of animals of a given species, such as albino
Peromyscus maniculatus gambelii, were inoculated with a virulent
strain of Leptospira, such variation did not seriously interfere with
the experiments and general conclusions appear justified from the
results.
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It must be borne in mind that when the strains of ’Leptospira
icterohaemorrhagiae are kept in vitre for a certain period, or kept in
unfavorable conditions, they ma.y partly or conipletely lose their
pathogenicity not only for guinea pigs but also for: susceptlble Ameri-
can rodents. -

The demonstratlon of Leptospzra in the penpheral blood was rela.-
tively easier in the following. species .of animals, based on over 200
animal inoculations of each.species (all cage-bred animals): Peromyscus
maniculatus gambelii (albino), .Peromyscus eremicus eremicus, Pero-
myscus polionotus polionotus. Leptospira were alsa seen in the blood
of animals representing 24 species and subspecies of rodents; the
number of animals used was small, from 1 to about 30 of each species
being inoculated. All died within about a week, proving their sus-
ceptibility to the infection. In addition, 4 species of rodents died
within 10 days, but no Leptospira were seen in the blood during the
short fatal course of illness. The jaundice and internal hemorrhages
suggested that these last 4 species likewise died of leptospirosis.

Four species of rodents, i. e., P. SAloridanus floridanus, P. gossypinus
gossypinus, P. leucopus noveboracenms, and Rezthrodontomys, appea.red
to have resistance to most strains of Leptospira and some recoveries
occurred in all 4 species. It is striking that most individuals of these
species, particularly P. leucopus noveboracensis, when dead from this
disease showed very pronounced jaundice in the toes, yet few or no
Leptospira were found in their blood by microscopic search. These
4 species of rodents appeared to be less suitable as susceptible experi-
mental animals, because of the lack of uniformity in results.

The degree of jaundice, both internal and external, was found to
vary not only among different species, but also among the individuals
of the same species, even though they were given the same inoculum
representing a given strain of Leptospira icterohaemorrhagiae. Like-
wise, it was noted that in any species of rodents. a single strain of
organisms produced more intense jaundice at one time than at an-
other. The jaundice as a whole is more readlly detectable in albino
deer mice (Peromyscus maniculatus gambelu) in which this condition
is of dmgnostlc significance.

The species of rodents which are highly susceptible to -Leptospira
and die within 10 days are unlikely to represent important reservoirs
for Leptospira icterohaemorrhagiae because of the short period of illness
and fatal outcome. Such animals are suitable -for experimental
studies of icterohemorrhagic spwochetosxs and for diagnosis of Weil’s
disease. On the other hand, species such as Mus musculus and
Rattus norvegicus, which survive infection and become chronic carriers
of the leptospirochetes, continue to represent important reservoirs of
infection (4, 8).
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FigurE 1.—(a) Regular laboratory white mouse, Mus musculus, highly resistant to Leptospira icterohaemor-
rhagiae. (b) Albino deer mouse, Peromyscus maniculatus gambelii, highly susceptible to Leptospira
icterohaemorrhagiae. (Note large eyes of deer mice.)

iiimtrtinti

FIGURE 2.—(a) Hairless house mouse, Mus musculus, highly resistant to Leptospira icterohaemorrhagiae
(carrier of disease). (b) Hairless deer mouse, Peromyscus maniculatus, highly susceptible to Leptospira
icterohaemorrhagiae.
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FIGURE 3.—Adult mice. (a) Harvest mouse, Reithrodontomys fulvescens fulvescens. (b) Forest deer mouse,
Peromyscus leucopus noveboracensis. (c) Cotton mouse, Peromyscus possypinus gossypinus. All have
resistance to Leptospira icterohaemorrhagiae.

o

FIGURE 4.—(a) Old-ficld mouse, adult, Peromyscus polionotus polionotus. (b) True white-footed deer
mouse, Peromyscus truei truei, about 4 mouths old. _(c) Desert deer mouse, adult, Peromyscus eremicus
eremicus. (d) Parasitic deer mouse, Peromyscus californicus californicus, about 3 months old. All are
susceptible to Leptospira icterohaemorrhagiae.

& b

FIGURE 5.—Adult rats. (a) Baird wood rat, Neotoma albigula albigula, susceptible to Leptospira ictero-
haemorrhagiae. (b) Laboratory white rat, Ratfus norvegicus, highly resistant to Leptospira icterohaemor-
rhagice. Common housc wild rat, Rattus norvegicus, has high resistance and is a carrier of Leptospira
icterohaemorrhagiae.
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When an animal is infected with Leptospira icterohaemorrhagiae, it
will eliminate in the urine Leptospira which may be virulent (see table
4). The writer also.found laboratory white mice (Mus musculus)
infected naturally with both Leptospira icterohaemorrhagiae and Spiro-
chaeta morsus muris during 1933 at St." Louis, Mo., and durmg 1937
at Washmgton D.C. (6). The animal farm engaged in rearing white
mice (Mus musculus) or white rats (Rattus morvegicus) should take
every precaution that “wild”’ Mus musculus or Rattus norvegicus do
not come in contact, directly or indirectly, with the stock animals;
otherwise, some or all of the mice and rats may contract the infection
and thus become carriers of the disease.

The most suitable animal for diagnosis of Weil’s disease and for
experimental studies of icterohemorrhagic spirochetosis is the albino
Peromyscus maniculatus. Other rodents which are of value include
P. polionotus, when a very small animal is desired; P. eremicus or
P. truet, when a medium-sized experimental animal is needed; and
P. californicus, Neotoma micropus micropus, or Neotoma albigula
albigula, when a larger animal is needed. The breeding stock of
Neotoma is not established as yet in captlwty, whlle the other species
in captivity are prolific. .

SUMMARY

1. Thirty-two species and subspecies of rodents were inoculated
with virulent strains -of Leptospira <icterohaemorrhagiae. Of this
number, 26 species and subspecies were found to be susceptible, while
the remaining 6 species were resistant to the experimental infection.
2. Leptospira icterohaemorrhagiae were demonstrable in the ‘circu-
lating blood of the susceptible animals 1 to 5 days following intra-
peritoneal inoculation; their number increased, and at the height of
infection from 5 to over 100 Leptospira were demonstrable pér micro-
scopic field. The infection in these rodents ran an acute course and
usually terminated fatally in from 3 to 15 days. Two or 3 days
before death of the animals external jaundice, particularly of the
ears, toes, and feet was, as a rule, a constant feature. At autopsy
marked internal hemorrhages and jaundice were noted in these
rodents.

3. Among the individuals of some species susceptlble to the disease
a few recoveries occurred. The blood serum of these recovered ani-
mals agglutinated freshly prepared formalinized antigen of Leptospira
icterahaemorrhagiae. The agglutination reaction was prompt and
clear-cut. v

4. It is suggested that Peromyscus californicus californicus, P.
eremicus eremicus, P. maniculatus gambelii (albino), P. polionotus
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polionotus, and P. truet truet are suitable as sus'cebtible small labora-
tory animals for experimental studies of icterohemorrhagic spiro-
chetosis and for the diagnosis of Weil’s disease.
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DISABLING MORBIDITY AMONG MALE AND FEMALE IN-
DUSTRIAL WORKERS DURING 1938 AND 1939, AND AMONG
MALES DURING THE FIRST QUARTER OF 1940, WITH AN
INQUIRY INTO THE OCCURRENCE OF MULTIPLE ATTACKS
OF DISABLING SICKNESS AND INJURIES, 1939

By WiLLiam M. GAFAFER, Sentor Stalistician, United States Public Health Service

The quarterly reports for the year 1939 on the frequency of sick-
ness and nonindustrial injuries causing disability for 8 consecutive
calendar days or longer among a group of over 170,000 male members
of 26 industrial sick benefit organizations have already appeared (1-4).
The present report records the experience among both males and
females for the years 1938 and 1939, and among males for the first
quarter of 1940; there is a concluding note on the frequency of occur-
rence of multiple attacks of disabling sickness and injuries experienced
during 1939.

1 From the Division of Industrial Hygiene, National Institute of Health, For the fourth quarter of 1939

see reference (4); the reader is referred also to (5).
2 The last report of this series referring to the experience among females appeared in 1938 (6)
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The years 1938 and 1939.—An inspection of table 1 with respect to
the experience of the males shows that while the frequency of sickness
and nonindustrial injuries for 1939 does not compare unfavorably with
the corresponding frequency for either 1934-38 or 1938, the group of
respiratory diseases yields a frequency almost 30 percent greater in
1939 than in 1938. This increase reflects primarily the rate for
influenza and grippe which is seen to be 16.6 per 1,000 males in 1939 and
9.9 per 1,000 in 1938, the rate for 1939 being, however, less than one-
half of the rate for the year 1937.

TABLE 1.—Frequency of cases of sickness and mnonindustrial injuries lasting 8

conseculive calendar days or longer among male and female employees in various
industries, by cause, experience of 1938 and 1939, and of the 6 years, 1934—-38

Annual number of cases per 1,000 persons
Cause. (Numbers in parentheses are disease title
numbers from the International List of Causes of Males Females
Death, 1929)
1939 [1934-381f 1938 1939 {1934-38!| 1938
Sickness and nonindustrial injuries 2. ____._____ 89.0 87.1 82.3 | 150.0 | 143.0 130. 4
Percent of femalerate. ... coeeo___ 69 61 68 | | ol .-
Percentofmalerate. ..o )i et 169 164 158
Nonindusmal injuries (163-198, 201-214) . __._____.__... 10.3 11.6 11.1 13.0 12.9 14.5
Bickness 78.7 75.5 71.2 | 137.0 | 120.1 115.9
33.9 30.9 26.4 63.9 55.5 45.3
16.6 13.9 9.9 29.9 216 16.1
4.1 4.1 4.2 7.3 7.2 6.7
4.4 4.8 4.5 11.6 12.5 10.5
3.0 2.4 2.2 2.0 L5 2.1
Tuberculusxs of the rwpiratory system (23 .7 .9 .9 .9 .8 .7
Other respiratory diseases (104, 105, 110-11: 5.1 4.8 4.7 12.2 8.9 9.2
Nonrespiratory diseases. . - 42.8 42.4 42.8 68.4 70.2 66.6
Digestive diseases 13.4 13.3 13.4 21.5 23.3 22.4
Diseases of the stomach, except cancer (117,118). 3.5 3.7 4.1 2.2 2.8 2.7
Diarrhea and enteritis (120) 1.2 1.2 .9 1.6 2.6 2.3
Appendicitis (121) 4.3 4.1 3.9 11.9 11.4 10.4
Hernia (1228) . . __ .. 1.5 1.6 1.7 .5 .4 .5
Other digestive diseases (115b, 116, 122b-129) . 2.9 2.7 2.8 53 6.1 6.5
Nondigestive diseases. .. .__.__..__.__....._____. 29.4 2.1 29.4 46.9 46.9 4.2
Diseases of the heart (90-95).__.____ - 2.9 2.4 2.6 1.8 1.5 1.4
Other circulatory diseases (96-103)_ _ . - 3.5 2.9 3.3 3.2 3.0 3.7
Nephritis, acute and chronic (130-1'12) - - .4 .5 .5 .5 .3 .3
Other genitourinary diseases (133—139) - 2.3 2.4 2.4 9.5 10.0 8.9
Neuralgia, neuritis, sciatica (87a)......_. 2.2 2.1 2.1 2.1 2.3 1.2
Neurasthenia and the like (part of 87b)______. .9 1.0 1.0 5.7 5.9 5.5
Other diseases of the nervous system (78-83,
rt of 87b).____ . 1.1 1.2 1.2 1.2 1.0 .6
Rheumatism, acute and chronic (56, 57) ... __ 3.5 4.0 3.7 2.4 3.3 3.6
Diseases of tfle organs of locomotion, e t
diseases of the joints (156b).._.__._. 2.6 2.9 2.8 1.4 1.8 1.5
Diseases of the skin (151-153) 2.7 2.9 3.0 3.3 3.2 2.3
l.nrectmus and parasitic diseases? (1-10, 12-
33,36—44) e 2.1 2.5 2.1 2.3 3.7 3.6
Caneer all sites (45-53) ..o ___ .6 .5 .6 .5 .4 .6
All other diseases (54, 55, 58-77, 88, 89, 140-
150, 154-156a, 157, 162) ___ ... .. __.__.__.___ 4.6 3.8 4.1 13.0 10.5 11.0
Ill-defined and unknown causes (200) ......_..._.. 2.0 2.2 2.0 4.7 4.4 4.0
Number of person-years, all reporting organizations__| 188, 595/882, 654 (178,405 | 15,343 | 77,998 | 15,203
Number of organizations I 29 |- 29 24 (... 4
1 Average of the 5 annual rates.

1 Industrial injuries, venereal diseases, and a few numerically unimportant causes of disability are not

%xeept influenza, respiratory tuberculosis, and the venereal diseases.

247316*—40——8
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The experience of the females, on the other hand, shows an increase
of about 15 percent in the frequency of sickness and nonindustrial
injuries when 1939 is compared with 1938, while a comparison of 1939
with the average for 1934-38 shows only a slight increase. As in the
instance of the males the former increase is largely accounted for by
influenza and grippe, the rate for 1939 being 29.9 and for 1938, 16.1.

It will be observed that while the total frequency, for either year or
‘the 5-year period, is approximately 60 percent greater among the
females than among the males there are certain causes and cause
groups that show for each of the three time periods lower rates among
the females; these are pneumonia (all forms), diseases of the stomach
except cancer, hernia, diseases of the heart, and rheumatism.?

First quarter of the year 1940.—The morbidity experience among the
male members of 26 industrial sick benefit organizations for the first
quarter of 1940 as compared with the corresponding quarters of 1939-
and 1938 is shown in table 2. An examination of this table reveals

- the corresponding first quarter rates for the subgroups of the non-
respiratory diseases to be remarkably similar. The situation is
different, however, with respect to the respiratory group in that the
experience for 1940 is more similar to the experience of 1939 than to
that of 1938. A review of the first quarter rates for the 10 years,
193140, reveals that the 1940 rate (69.8) for the respiratory group of
diseases is exceeded only by those for 1937 (87.5) and 1931 (75.2).

Of interest is the relatively high rate (12.4) for nonindustrial
injuries. The available data on the frequency of nonindustrial injur-
ies by quarter years extend back to 1928 and yield for the 13 years,
192840, an average first quarter rate of 10.9, the maximum first
quarter rate occurring in 1940 and the minimum (9.6) in the year
immediately preceding. Previous to 1940 the highest rate attained
was that of 11.9 in 1929.

Distribution of the occurrence of multiple attacks of disabling sickness
and injuries, 1939.—The following question frequently arises: Given
a population of industrial workers and a period of time, how many
of the workers suffered no attacks, 1 attack, 2 attacks, etc.? The
requisite data on sickness and injuries that were reported as having
caused incapacitation for work for 1 calendar day or longer during
1939 among the 2,738 male workers of a public utility are available
for an examination of the subject proposed. The number of dis-
abilities totaled 2,816, of which 2,629 are accounted for by sickness,
139 by nonindustrial injuries, and 48 by industrial injuries.

3 Summation of neuralgia, neuritis, and sciatica; rheumatism, acute and chronic; and diseases of the organs
of locomotion except diseases of the joints.
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TaBLE 2.—Frequency of cases of sickness and nonindustrial injuries lasting 8 con-
secutive calendar days or longer among M ALE employees in various industries, by
cause, the first quarter of 1940 compared with the first quarters of 1939 and 1938 1

Annual number of cases per

Cause. (Numbers in parentheses are disease title numbers from the [1-000 men for the first quarter

International List of Causes of Death, 1939)

1940 1939 1938

=5
=
o7

RECWANRWNDIPN=ONRNONITIROOIDW

Sickness and nonindustrial injuries 2.
Nonindustrial injuries (163-198)
Sickness3._______.__...

Res?lmtory diseases_ ... .
nfluenza and grippe (33) - - .. iccccccaacaae-

Bronchitis, acute and chronic (106)...._________

Diseases of the pharynx and tonsils (part of 115) .

Pneumonia, all forms (107-109) . ._._____________ -

Tuberculosis of the respiratory system (13) ...

Other respiratory diseases (104, 105, 110-114) __

Nonrespiratory diseases.____________.__._._..._.._ -

Diseases of the stomach, except cancer (117, 118)
Diarrhea and enteritis (120)
Appendieitis (121) . ..
Hernia (part of 122)_________________________________.___.__
Other digestive diseases (part of 115, 116, part of 122, 123-129) _
Nondigestive diseases. ... ... ao_..
Diseases of the heart and arteries, and nephritis (80-99, 102, 130-132)._
Other dgqnitourinary_ diseases (133-138) .
Neuralgia, neuritis, sciatica (part of 87)
Neurasthenia and the like (part of 87) ______________._____.....____
Other diseases of the nervous system (80-86, part of 87).
Rheumatism, acute and chronic (58, 59) ... ... -
Dmpan otolr 5tﬁl}e organs of locomotion, except diseases of the joints
(partof 1586 ___________ ..
Diseases of the skin (151-153) ____________._________.._.__._.._.__.___
Infectious and tic diseases 3 (1-12, 14-24, 26-29, 31, 32, 3444) .
Antoltshg“lm (45-57, 60-79, 88, 89, 100, 101, 103, 154, 155, part
of , 157, 162) o ceccccceeeeee
INl-defined and unknown causes (200) -

Average number of males covered in the record
Number of organizations. . . eeeoeccciicaaeae

PN pop wm poaBors, wBBo waeH8858

pemppoBomamneE o aosBR

- b
PN pww pemppaBomomeiin corBB3RE
© bW

DN N GO = 00 © 00 W © O DD W I U1 O 00 O et it = D OO

N Woo 00O WU D NII00 =T O U T D N D DO s DD GO = G0

PN o
3% D Oy
8
8

8

3
88
3

1 The same 26 organizations are included in 1940, 1939, and 193S.
? Industrial injuries, venereal diseases, and a few numerically unimportant causes of disability are not

reported.
3 Except influenza, respiratory tuberculosis, and the venereal diseases.

Note.—Title numbers from the International List of the Causes of Death, 1939, are given in this table.
For some diseases and disease groups the numbers are not the same as shown in previous tables where the
edition of 1929 was used, but the disease classification is unchanged.

The results of the analysis are shown in table 3 according to the 4
groups of causes: Sickness and injuries, sickness, nonindustrial in-
juries, and industrial injuries. It will be observed that of the total
group of workers 42 percent had during the year neither disabling
sicknesses nor disabling injuries, 45 percent had no disabling sick-
nesses, 95 percent had no disabling nonindustrial injuries, and 98
percent had no industrial injuries.

Of particular interest are the percentage distributions with respect
‘to sicknesses and injuries, and sicknesses. According to the table
the population exposed is in each instance sufficiently large to show
for the number of attacks varying from 1 through 6 that the percent-
age rate of decrease of the different percentages is approximately
constant.
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TaBLE 3.—Distribution of the occurrence of multiple altacks of disabling sickness
and injuries, experience of 2,738 male workers of a public utility, 1939

Workers suffering the indicated number of attacks
Percent Number
Nutl:llw ?l attncksc;llurlggr 1?139 dis- 2816 281
abling for one calen ay or A " ,816
longer sick- | 262 (130004 ggin. | sick- | g629 (130M0D- 4g4n.
noss;s sick- trial qujstrilal nessdes sick- trial 'iiustr]ial
an nesses .| injuries| an nesses . uries
injuries injuries injuries injurios| 1)
None, or one or more. _._........ 100.0 | 100.0| 100.0( 100.0| 2,738 | 2,738 | 2 738 2,738
None.___.... 42.4 4.8 95. 4 98.3] 1,160 1,227 ( 2,613 2,692
57.6 55.2 4.6 L7| 1,578 | 1,511 125 46
31.6 3.5 4.1 L6 866 863 13 4
14.3 13.0 .4 .1 392 355 10 2
7.2 6.7 .1 0 197 183 2 0
2.9 2.5 (1] 0 78 70 0 -0
.9 .9 0 0 25 24 (1] 0
.5 .4 0 0 13 11 0 0
.1 .1 0 0 3 2 0 0
.1 .1 0 0 2 2 0 0
® 0 0 0 1 0 0 0
0 0 0 0 [1] 0 0 0
(] ® 0 0 0 1 0 0
0 0 0 0 0 (1] 0 0
0 0 0 0 (1] 0 0 0
0] 0 0 0 1 0 0 0
1 Less than 0.05 percent.
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STUDIES IN CHRONIC SELENOSIS
A REVIEW

This Bulletin ! presents the results of a series of investigations on
the effects of continued ingestion of naturally occurring food selenium
in amounts and quantities such as man and farm animals are exposed
to in selenium-endemic areas in several of the Great Plains States.
The material in the Bulletin is treated under four headings:

Part I. The chronic toxicity of naturally occurring food selenium.

Part II. Gastric acidity in chronic selenium poisoning.

Part II1. Liver function and bile pigments in experimental chronic
selenium poisoning.

Part IV. Selenium in the hair as an index of the extent of its depo-
sition in the tissues in chronic poisoning.

1 Studies in chronic selenosis. By M. I. Smith, R. D. Lillie, E. F. Stohlman, and B. B. Westfall. Na-
tional Institute of Health Bulletin No. 174. U. S. Government Printing Office, Washington, D. C. Price

15 cents.
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The data in Part I are summarized as follows: “Data are presented
showing the systematic effects and morphologic changes in the tissues
of animals fed graded doses of naturally occurring food selenium over
periods extending up to about 1 year. The results indicate that
food selenium is somewhat less toxic than the inorganic sodium selenite
or selenate. Doses in excess of 1 mg. per kg. per day are dangerously
toxic. Doses up to 0.5 mg. per kg. per day may be tolerated under
favorable nutritional conditions without causing serious symptoms
or pronounced tissue damage, though doses as small as 0.2 mg. per kg.
per day may cause symptoms of systemic poisoning characterized by
liver injury and damage to the gastric mucosa.”

In Part II the results of experiments on gastric acidity, free HCI,
and total acidity in chronically poisoned experimental animals are
given. The data indicate that marked or constant diminution in
free or total gastric acidity is not an essential feature in chronic
selenium poisoning. Gastric analysis would appear to be of little
help in the diagnosis of chronic selenium poisoning in man.

In Part III the methods employed and results obtained on urinary
urobilinogen, plasma bilirubin, and four different types of tests em-
ployed in measuring liver function in chronically poisoned animals
are given. It is shown that no marked abnormalities in the bile
pigment metabolism may be expected in the mild forms of poisoning,
but that impairment of liver function is demonstrable when no other
symptoms are apparent. Of the four tests employed, viz, (1) the
conjugation of hippuric acid from intravenously injected sodium
benzoate, (2) the removal of intravenously injected bromsulphalein,
(3) the removal of intravenously injected bilirubin, and (4) the
removal of intravenously injected rose bengal (di-sodium-tetrachlor-
tetraiodo-fluorescein), the last is the most sensitive and most specific
test for this type of interstitial hepatitis.

In Part IV the method in use for the determination of small amounts
of selenium in biological material is described in detail. Data are
also presented on the concentration of selenium in the hair in relation
to that in various tissues and body fluids, and it is pointed out that
analysis of the hair for selenium may serve as an index of the amount
of selenium stored in the body and of the length of time an individual
has been exposed to it just as an analysis of the urine for selenium
serves to indicate the probable daily absorption of this element.

COURT DECISION ON PUBLIC HEALTH

Statute regarding employment of county health personnel construed.—
(New Mexico Supreme Court; Board of Com’rs of Colfaxr County et al.
v. Department of Public Health et al., 100 P.2d 222; decided March 15,
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1940.) A section of the statutes of New Mexico provided that
whenever, in the opinion of the State director of public health,
conditions required the employment of persons in addition to the
county health officer to execute properly the health laws, rules, and
regulations in any county, “the board of county commissioners of such
county, with the approval of the director of public health may employ
such additional persons as the director of public health shall designate,
and their compensation and expenses shall be paid from the ‘county
health fund’ upon vouchers drawn by the county health officer.”
In a suit for a declaratory judgment the question presented was
whether the board of county commissioners or the State director
of public health had the power to discharge an employee who had been
regularly employed under the said law.

With respect to the word ‘“‘employ” as used in the statute, the
supreme court said that it was unquestionably synonymous with
“hire” or “appoint’”’ and did not mean “to make use of.” As to
where the employing power or the power to appoint resided, it was
held by the court to be in the board of county commissioners and that
the power to remove, being an incident to the power to appoint, rested
in the board alone.

The court stated that the act vested in the State director of public
health two separate and distinct powers in the matter of employees
hired by the board. One was the power to approve or disapprove
the person employed by the board, and the other was the power to
designate the place to be filled by the board, as, for example, nurse,
stenographer, etc. “However,” said the court, “once an employee
has been appointed to fill a place which has been designated by the
director as necessary to be filled, such appointee having been approved
by the director, the right to discharge such employee is with the
board and not the director.”

DEA’i‘HS DURING WEEK ENDED JULY 20, 1940

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

Week ended | Correspond-
July 20,1940 |ing week, 1939

Data from 87 large cities of the United States:

Total deaths___________ 7,461 17,212
Average fot 3 prior years_.____._ 7,280 | oo
Total deaths, first 29 weeks of year__ 252, 868 250, 494
Deaths under 1 year of age. _ 473 1456
Average for 3 prior years_._________ 622 |
Deaths under 1 year of age, first 20 weeks of year. 14,524 14,883
Data from industrial insurance companies:
Policies in force. . 65,106,173 66, 974, 598
Number of death claims_ 10, 834 10, 937
Death claims per 1,000 policies in force, annual rate. 8.7 8.5
Death claims per 1,000 policies, first 29 weeks of year, annual rate........ 10.1 10.8

1 Data for 88 cities.



PREVALENCE OF DISEASE

No health department, State or local, can effectively prevent or control d::sease without
knowledge of when, where, and under what condilions cases are occurring

UNITED STATES

REPORTS FROM STATES FOR WEEK ENDED JULY 27, 1940
Summary

The week ended July 27, 1940, shows slight increased incidence for
diphtheria, influenza, poliomyelitis, typhoid fever, and whooping
cough and decreases for measles, meningococcus meningitis, scarlet
fever, and smallpox as compared with the preceding week. Of these
diseases, only influenza and measles were higher than the 5-year
(1935-39) median expectancy, and the cumulative figures for the
current year to date are higher than the 5-year median only for in-
fluenza.

Only 21 cases of smallpox were reported for the current week, with
only 8 States reporting any cases. No cases were reported in the
New England, Middle Atlantic, South Atlantic, East North Central,
and West Central groups of States. Of 136 cases of poliomyelitis,
18 cases each were reported in California and Washingtcn State, 13
cases in Indiana, and 10 cases in Texas. The remaining cases were
scattered with no one State reporting more than 8 cases. Of 385 cases
of typhoid fever, 38 cases occurred in Georgia, 30 in Missouri, and
137 in the 4 West South Central States, 43 of which were reported in
Texas. Of 28 cases of Rocky Mountain spotted fever, 24 occurred in
the eastern States and only 4 cases in the Rocky Mountain area. Sev-
enty-one cases of endemic typhus fever were reported, of which 21
were in Georgia and 19 in Texas. \

The following table shows the deaths in large cities during July 1940
and comparison with the corresponding week of 1939 and the 3-year
(1937-39) average. The excess deaths due to high temperatures are
probably indicated by the figures for the current week and the 3-year
average for the week of July 13.

Week ended—

July6 | July13 | July20 | July 27

1040. 7,118 7,872 7,461
r& 7,208 7,582 7,198 7,218
year (1937-39) average. 7,304 8,126 7,280 7,103

(1409)
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Telegraphic morbidity reports from State health officers for the week ended July 27,
1940, and comparison with corresponding week of 1939 and 5-year median

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

Meningitis,
Diphtheria Influenza Maeasles meningococcus
Week ended Week ended Week ended Week ended
Division and State Me- Me- Me- Me-
dian, dian, dian, dian,
July | July {1935-| July | July (1935-39| July | July [1935-39{ July | July | 1935
27, | 29, | 39 27, 29, 27, 29, 27, | 20, | 39
1940 | 1939 1940 | 1939 1940 | 1939 1940 | 1939
NEW ENG.
Maine..._._______.. 0 0 23 23 0 0 0
New Hampshire. ... 0 0 6 2 0 0 0
Vermont - 2 0| 38 12 0 0 0
Massachusetts. 1 1 106 105 1 0 2
Rhode Island 0 0 27 6 0 0 0
Connecticut. ...___. 1 2| 46 32 0 0) 0
MID. ATL.
New York_._________ 10 8 16 14 13 12 561 278 354 2|
New Jersey 2. 6 6 i { PO 1 1 290 18 125 0 0 2
Pennsylvania 8 15 13 170 45| 2
E. NO. CEN.
4 4 22 2 5 ] 21 20 106 0 0 1
11 0 9 3 2 3 12 1 8 1 0 2
17 16 21 6 6 6 104 10 36 1 0| 4
0 7 8] . ) | PO 366 73 128 1 1 1
1 0 0 6 9 19 356 73 73 0| 0 0
0 0 0 13 19 19 0| 0 0
2 0 4 28 20 15, 1 0 0
2 1 5 8 1 8 2 1 0
18 4 0 3 0 4 1 0| 0
0 4 1 4 1 1 0 0 0
0 1 1 8 3 5 0 0 0
1 1 3 3 13 13 1 1 1
Delaware. . ________ 0 0 2 3 2 0 1 0
Maryland 234 1 2 2 11 11 0 0| 0
Dist. of Col.2__ 2| 5| 2 9 6 1 1 1
Virg 3 20 35 57| 57 1 1 2
West Virginia 1 4 7] 19| 3 2 2
North Carolina * 8 21 21 27| 0 0 0
South Carolina ¢ 4 3 b] I 2 1 1 0
Georgia 24____ 8 15 4 k(I 0 0 0
Florida¢.._______ - 1 4 1 11 1 0 0 0
E. SO. CEN.
Kentucky..._______ 1 8 -] — 2| 40, 4 27 0 1 3
Tennessee . 1 3 5 13 7 7 17| 16 0 1 1
Alabama ¢___ 4 12| 12 3 3 3 8l 18 12] 6 4 2
Mississippi3________ 2l 16| 11| . | 0 0 0
W. SO. CEN.
Ark{iqsas 1 3 3 23 4 5 1 19 2 0 0 0
Louisiana 4. _ 4 6 9 2 6 6 3 3 4 0 0 0
Oklahoma. _ 2| 3 3 8 7! 7 8 13 5 0 0 0
Texas$ ____________ 19 11| 22/ 183 9 23 90 37 34 1 5 2
MOUNTAIN
Montana_.__________ 0 0 (1] P S, 11 16 15 0 [ 0
Idaho..__ . o 1 1flIlTIITTTTT 2 4 1 4 o o o
Wyoming 3__ 0 2 (1] P— ) | 5 18 5 0 0 0
Colorado 25____ 10| 16| 6 2 ] PO 10 14 14 0 1 1
N ew Mexico 2 0 3 3 - - - 16 1 2 (1] 0 0
0 0 1 23, 8 10 1 5 0 0 0
0 3 0 31 12] 12 0| 0 0
3 1 1 11 168| 52, 0 1) 0
1 0 0 1 8 8 33 74 15 1 0 0
19, 16 19 11 7 10 88| 177| 177 4 0 ]
Total........... 179 48| 26 436| 209 251 2990 1,542 2170 31| 20| 7
30 weeks._._________ 8, 371111, 127:13, 410'167, 969150, 757|141, 130 223, 674|345, 945|345, 945| 1, 056| 1, 288| 3, 046

See footnotes at end of table.
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Telegraphic morbidity reports from State health officers for the week ended July 27,
1940, and comparison with corresponding week of 1939 and 5-year median—

Continued
Poliomyelitis Scarlet fever Smallpox Typhoid and para-
\ < typhoid fever
Week ended Weck ended Week ended Week ended
Division and State Medi- Medi- Medi- Medi-
an, an, an, an,
July { July 1635 | July | July | 1935- | July | July | 1935~ | July | July | 1935~
27, 29, 39 A 3 39 27, 29, 3 27, 29, 39
1910 | 1839 1940 | 1939 1840 | 1939 1940 | 1939

NEW ENG.
0| 0 1) 2 4 5 0] 0 6 1 1
0| 0| 0| 1 0f 1 0 0 (1} 1 1
0 0} 0| 0 2 4 (1} 0 0 0 0
0, 2 3 30 22 32 0 0 1 3 3
0 0| 0 0 0| 2 (1) 0 0] 1 1
Connecticut. ... 0 1 1 6| 9 10 0| 0] 1 4 3

MID. ATL.
New York._._ - 3 11 11 92 72 93 0| 4 1 13
New Jersey 3| 3 3 50, 23 16 0 (1} 10 2
Pennsylvania. 0 4 4 (] 72 72 0 0 8| 9| 15

E. NO. CEN.
7 3 5 38| 55 65 5 1 6| 14 14
13 0 2 17 21 21 7 6 6 4 8
4 7 7 87| 64 80 1 4 7 23 19
7 29 8 50 69 76 19 . 1 7 2 5
1 0| 0 36 31 56/ 1 1 0| o 1
0 4 0 12 29| 4 4 2| 2 0
2 0 1 5| 19 7 7 1 10 4
(1} 3 1 18] 13 4 4 30) 14 15
0 1 0| 1 6 1 1 1) 0 1
1 1) 0] 1 6| 1 1 0, [ 0
1) 2 0 1 10| 5 0 0 0| 0
8 3 2 15) 23 0| 0| 5 6 6

80. ATL.

Delaware._______._. 0 0 0 2| 1 0 0 0 0 0
Maryland 234______ (1) 0| 0 5| 12 0 0| 1 5 6
Dist. of Col.a_______ 0 0 0 4 5 0 0 0 2| 2
Virginia 2. __________ 3 3 4 13 11 0 0 7 23 36
‘West Virginia3_____ 6| 0| 0] 7 13 0| )] 11 20, 12
North Carolina 24__ 1 8 6 5 15| 0| (1) 6 21 21
South Carolina ¢____ 0| 12 2 6 2 0 0 11 24 16
Georgia?4__________ 1 5 2 7] 6| 0 0| 38| 39, 35
Florida4 ___________ 1 2 1 [ 1 0 0 1 3| 2

E. SO. CEN.
Kentucky.__.._____ 0 4 4 5 11 1 0 21 37| 37
Tennessee ... 0 2| 6 12 10 0 0 9 17 38
Alabama4____ 2| 2 4 11 10 0 0 9 25 20
Mississippi8.......- 1] 0 2 6 4 0) 0 11 6 16
0) 1] 1] 1 ! 4 2 2 36 30 30
8 0 1 4 2] 5 0| 0| 38| 39 32
6| 3| 0 13 6 7 2 0| 20 26 33
10) 10 2 15, 7 16 1 1] 43 67) 67

MOUNTAIN
Montana. . _ 1f 0 0| 4 10| 10} 0 3 0 2 2
Idaho..._. 3 )] 0| 2 1 2| 0) 2 1 1 1
‘Wyoming 2_ 1 0) 0 3 4 4 0) 0 1 0 0
Colorado 5. 0] 1 0 12 11 11 1 0 2| 3 4
New Mexico 2. 1] [ 0 2 8 4 0| 0 7 6 6
[\ 3 0 2 0 1 1 0 4 3 0
2| 1 0| 4 4 b 0] 0 1 2 1
18] 0 0 15 9 13 2 4 4 1 3
4 1 3 10 10} 0 3 (] 4 4
18] 46| 21 45 62| 11 9 8 14 13
Total...........| 136 177| 177) 746 793 oes| 21| 76| 76| 385 534 682
30 weeks.........._ 1,200! 1,334] 1,334'116,098 114, 282162, 236/ 1,893 8,576 7,705 3,820! 5,599| 6,126

See footnotes at end of table.
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Telegraphic morbidity reports from State health officers for the week ended July 27,
(1,940t azdé comparuon with corresponding week of 1939 and 6-year median—.
“ontinu

Whooping cough . Whooping cough
Division and State Week ended— Division and State Week ended—
July 27, | July 29, July 27, | July 29,
1940 1939 1940 1939
NEW ENG. 80. ATL.—con.
25 43
0 2 || South Carolina ¢.________..._. 19 58
16 35 (| Georgia®4___________________. 11 10
126 81 || Florida¢___.____________.____ 0 7
5 26
63 62 E. 80. CEN,
MID. ATL. gg g
New York........_. - 321 420 23 40
New Jersey 2. - 114 254 || Mississippi 3
Pennsylvania. 322 364 W. 80. CEN.
E. NO. CEN. M Ark ) 2 =
3(1)2 313 || T ouisiana +. 4 1
135 Oklah 17 3
310 24 120
106
o %
o 10 2
51 17 48
7 26 81
5 7 3
16 78 52
71
36 15
7 8 15 6
Maryland 234 143 85 297 133
Dist. of Col L 17 44
Virginia ?.._____ 55 95 Total. oo 3,471 3,759
West Vlrginla 3 _ 63 13
North Carolina?4_________ " 103 172 /) 30 weeks_ .. ... ____________ 96, 898 117, 164

1 New York City oniy.

? Rocky Mountain spotted fever, week ended July 27, 1940, 28 cases as follows New Jersey, 1; Ohio, 1;
Iowa, 2; Maryland, 6; District of Columbisa, 1; Virginia, 2; North Carolina, 8; Georgis, 3; Wyoming,
Co‘orado, 1; New Mexiro, 1.

3'Period ended earlier than >aturday.

¢ Typhus fever, week ended July 27 1940, 71 cases as follows: Msryland 1; North Carolina, 3; South

Carolina. 3; Georgia, 21; Florida, 8; Alalmma, 9; Louisiana, 6; Texas, 19; Cslifomia,
$ Colorado tick fever, "week ended J uly 27, 1940, Colorado, 1 case.

BUBONIC PLAGUE IN EMMETT, IDAHO

Under date of July 22, 1940, Dr. E. L. Berry, State director of
public health of Idaho, reported bubonic plague diagnosed by Surg.
L. B. Byington, of the Public Health Service Plague Suppressive
Measures Laboratory in San Francisco, in a 13-year-old boy at
Emmett, Gem County, Idaho. Onset of illness was on June 10, but
the case was not immediately recognized as plague.

PLAGUE INFECTION IN FLEAS FROM GROUND SQUIRRELS IN SAN
BERNARDINO COUNTY, CALIF.

Under date of July 15, 1940, Dr. Bertram P. Brown, State director
of public health of California, reported plague infection proved in a
pool of 38 fleas from 21 golden-mantled ground squirrels submitted
to the laboratory on June 26 from a location 1 mile north of Fawnskin
Resort, San Bernardino County, Calif.
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WEEKLY REPORTS FROM CITIES
City reports for week ended July 13, 1940

August 2, 3040

This table summarizes the reports received weekly from a selected list of 140 cities for the pi of
showing a cross section of the current urban incidence of the communicable diseases listed in the mgle.
: Influenza Scar- Ty- (Whoo
Diph- Mea- | Pneu- Small-|/Tuber- s 100D 1y aq thg,
State and city | theria sles | monia ﬁ:\ev:r pox jeulosis ?;‘;’;9 o(l)ﬂgh all
€85¢8 |Cases! Deaths | 8568 [deaths) qoq.q | CASES S| cases | cases | CBUSCS
Data for 90 cities:
5-year averaf.. 100 b14 13 | 1,345 307 454 8 362 57
Current week 1. 47 28 10 | 1,906 216 413 (1} 342 35
Maine:
Portland . _.___. 0 6 1 [] 1 24
New Hampshire:
Concord _____._. 0 0 0 0 [] 0 0 0 0 6
Nashua._....... 0 0 0 0 0 0 (1] 0 [] 6
Vermont:
Barre.__________ - -
Burlington_ ... [1 N PO [1] [\] 0 0 0 0 0 0 12
Rutland.____.__ 0 ceee 0 0 0 0 0 0 0 0 2
Massachusetts
Boston.________ 0 11 11 0 0 12 0 46 189
Fall River._ 0 59 1 0 0 0 0 10 2
Springfield . 0 6 0 0 0 0 0 3 36
orcester______ 0 181 6 0 0 1 0 6 59
Rhode Island:
Pawtucket___.. [+ I P 0 0 0 0 0 0 1 0 19
Providence.._.. 0o 0 51 2 1 0 2 1 2 57
Connecticut:
Bridgeport__... [\ J 0 3 2 1 0 1 0 2 25
Hartford. ______ [L 2 P 0 0 2 2 0 0 0 1] 42
New Haven_.__. 0 1 0 2 1 0 4 0 1 57
New York:
ffal (1 ] 0 3 8 4 0 3 0 3 153
14 2 0 350 30 9 0 88 1 125 1,385
0 1 0 5 2 1 0 0 0 8 67
[ 2 - 0 2 0 1 0 0 0 3 51
0 1 5 2 4 0 2 1} 1 27
0 0 177 4 12 0 11 0 30 98
0 0 2 3 2 (1] 2 1 5 42
1 2 177 15 34 0 30 4 42 456
1 1 1 9 10 0 ] 1 31 146
0 0 5 0 2 0 0 1 32 25
0 0 0 [ I 0 [/ 1N F
Ohi .
[+ I P 0 0 2 b5 0 9 0 7 121
0 5 0 1 8 14 0 7 0 69 174
2| 1} 1 0 3 0 4 1] 12 74
(11 0 2 2 9 0 3 (1} 12 78
Indiana
0 0 0 0 0 0 1 0 0 10
Fort Wayne____ (1 0 1 (1} 1 0 0 (1] 4 32
Inianapolis.____ {120 PO 0 2 7 1 0 5 0 2 88
Muncie. - __.._. 0 f .. 0 0 3 0 0 0 0 2 14
South Bend____ [ J PO, 0 0 1 0 0 0 0 0 20
[ 1 . 0 0 1 0 0 0 0 0 19
0 0 0 0 0 0 0 1 b 9
8 3 2 137 12 97 0 22 3 1 659
(1 1 I, 0 0 0 0 0 0 0 3 5
(1 N I 0 0 0 0 0 0 0 0 12
0f .. 0 0 2 0 0 1 0 3 21
2 |- 0 178 3 30 0 16 1 159 226
0 |- 0 4 0 0 0 0 0 7 13
[/ 0 22 0 6 0 0 1 49 32
[} 0 16 0 0 0 0 1] 0 5
[/ PO 0 6 0 0 0 0 0 14 18
0 0f 252 1 13 0 4 0 8 108
[ J O 0 3 0 3 0 0 0 0 []
ol ___.. 0 7 [] 1 0 1 0 [} 8

1 Figures for Barre and Boise estimated; reports not received.
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August 2, 1940
City reports for week ended July 13, 1940—Continued
Diph-| Influenss | ngoo | prey- | 868 (gman. Tuber-| T3, [WROOP-inegths,
State and city | theria sles |monia| Jet " pox |culosis| BhOId | 1ng gy
€a368 | Cages| Deaths | €A% [deaths) o .. | cases |deaths| ooo0 eaggs causes
0 0 3 0 0 0 0 0 1 21
0 0 0 2 3 0 2 2 13 101
0 0 0 4 3 0 ] 0 13 46
Iowa:
Cedar Rapids. . 0 2 0 [ ] P, 0 ) N IO,
Davenport_____ 0 0 1 [ I 0 0.
Des Moines_._. [+ J I 0 3 0 0 0 0 0 0 26
Sioux City._._. (1 ) PO 0 0 0 0 0 1 0 [ 3} S
Waterloo 0 2 0 [ ] S 0 - 2 TR,
Missouri:
Kansas City___. 0 0 1 2 1 0 2 0 4 107
St. Josegh._ 0 0 0 3 0 0 0 0 0 29
St. Lou 1 0 4 1) ] 0 13 2 22 147
North Dakota
Fargo.._________ (110 O 0 0 ] 0 0 0 0 0 8
Grand Forks.__. 0 -- 0 - 0 [N P 0 b IS
Minot [+ 2 [, 0 [} (] 0 0 0 0 [} 8
South Dakota..
berdeen 0 - 0 - 0 (1] PO 1} [+ ]
Sioux Falls_____ 0 |- 0 (1} 0 0 0 0 0 0 8
o A
Lincoln 0 - 1 1 [+ PO 0 [ ) I
Omaha_ 0 0 2 2 2 0 2 0 4 55
Lawrence..._._ () N I 1 0 0 0 0 0 0 0 7
Topeka.__.....__ (1] 0 3 0 0 0 0 0 [/} 9
Wichita 0 0 3 0 0 0 0 0 b 27
Delaware:
‘Wilmingt: 0 0 0 1 1 0 1 0 8 34
Maryland:
Baltimore. _____ 0 1 1 1 4 4 0 10 0 118 188
Cumberland.... [+ ] PO 0 0 0 0 0 0 1 0 10
Frederick 0 0 0 0 0 0 0 0 0 1
Dist. of Col.:
‘Washington.... ] 0 1 3 8 0 9 0 13 160
Virginia:
0 0 0 3 0 0 0 0 3 13
b N P 0 1 1 1 0 2 3 7 26
0 1 1 0 2 0 0 0 0 42
0 0 5 0 0 0 0 0 [] 10
‘West Virginia:
0 0 0 1 1 0 0 0 1 5
0 - 0 0 0 0 [ J) P
heelin (1 3 D 0 0 0 0 0 0 1 1 22
North Carolina:
0 0 0 0 (1 JY P
0 0 1 0 0 0 0 0 9
0 0 [1] 0 0 0 0 0 11
0 0 0 1 0 0 0 1 20
South Carolina:
Charleston. ... 0 2 0 0 2 0 0 1 0 0 15
Florence._....... (1 28 D, 0 0 1 0 0 0 0 0 12
)N P 0 0 0 0 0 0 0 2 12
0 1 0 0 2 3 0 ] 1 5 81
0l ... 0 0 0 0 0 0 0 0 3
0 8 0 0 0 0 0 1 0 1 4
0 0 2 1 [1] 0 1 2 0 37
2 0 2 1 0 [} 0 [} 0 22
0 0 0 2 0 0 0 0 0 5
(1 ) PO 0 1 0 0 0 1 0 {1} .
1] 0 27 0 [] 0 (1} 1] 15 12
0 0 0 0 0 0 1 0 2 22
(1} PO 0 8 3 0 0 0 0 3 68
0 oceaes 0 0 1 1] 0 1 0 10 38
0 1 0 5 1 2 0 2 0 3 56
(1} F— 1 0 2 0 0 2 0 0 16
0 ] 1 (1] 0 (1} PO
Arkansas:
Fort Smith____. 0 - 0 0 0 0 (1} IS
Little Rock..... (1 J PR 0 0 0 2 0 1 0 ) L.
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City reports for week ended July 13, 1940—Continued
Influenza Scar- Ty- (Wh
Diph- Mea- | Pneu- Small-| Tuber-| DOOP- |y aqt
State and city | theria sles | monia felsgr pox |culosis ?23:? g, allh"
€ases |cases| Deaths | €3¢S deaths| ... | cases deaths cases O&‘gs causes
Louisiana:
Lake Charles... 0 0 1 0 0 1] 1 0 [}
New Orleans. .. 0 1 7 6 0 8 7 56 120
Shreveport._._.. 0 1 o 0 0 2 1 0 34
klahoma:
Oklahoma City . ) ) 0 0 2 0 0 1 0 0 42
Tulsa 0 .. 0 4 [} 2 0 0 0 29 17
0 17 1 0 0 2 4 13 3
0 3 3 2 0 2 1 2 40
0 0 1 0 0 0 0 0 17
0 3 5 1 0 2 0 (] 69
0 0 ] 4 0 0 0 8 57
0 0 1 0 0 0 0 0 7
(1] 14 1 0 0 1 1 0 12
0 0 0 0 0 0 0 0 1
0 (1} 1 0 0 0 0 0 10
Colorado:
Colorado
Springs_...... (1]} PR 0 0 0 1 0 1 0 0 (]
Denver..___._._ [ 3] P 0 3 2 3 0 4 1 1 60
Pueblo_. 0 0 3 1 1 0 0 0 0 7
New Mexico: ;
X Albuquerque._._ [ ] (R 0 0 2 0 0 2 0 3 14
ah:
Salt Lake City. [/ 1) p— 0 30 2 1 0 0 0 63 13
Washington:
Seatile. ... (1 20 DR 0 15 4 2 0 7 0 12 91
Spokane____.___ [ JN — 0 0 0 3 0 0 0 0 26
Tacoma_ 0 0 0 1 0 0 2 0 1 30
Oregon:
Portland..._._. (1] 0 2 1 1 0 1 0 15 72
Sal - 1 (1} 0 [ 2 PO 0 ) N PO,
California: '
Los Angeles__._ 2 2 0 7 2 10 0 20 0 40 329
Sacramento. - ._ 0 0 1 2 0 0 0 0 12 25
San Francisco. . 1 0 2 5 1 0 6 0 18 156
Meningococcus : Meningococcus ;
meningitis g’;,'g_' . meningitis I;’;,‘:’
State and city litis State and city litis
Cases | Deaths| S¢S Cases | Deaths| €3¢S
Virginia:
1 0 1 Richmond.__.__....__ 0 0 1
West Virginia:
0 0 1 Hunticgton...._..___ 0 0 3
Kentucky:
0 0 1 Covington. .. 0 0 1
Ark: H
1 0 0 Fort Smith__ 1 0 1
Louisiana: B
1 0 0 New Orleans.__. 0 0 1
Oklahoma:
0 0 3 Oklahoma City._. 0 0 1
‘Washington:
0 1 0 Seattle._____.__ 0 0 6
0 0 1 Tacoma._ _ ... 0 [} 1
California:
0 0 2 Los Angeles.......... 0 0 4
0 0 1

litis,

Typhus fever.—Cases: New York, 3; Wilmington, N. C., 1;

Encepha, epidemic or lethargic.—Cases: New York, 1.
Pellagra.—Cases: Savannah, 5; Sacramento, 1; San Francisco, 1.

Sav'annah, 3; Montgomery, 1; New Orleans, 2,



FOREIGN REPORTS

CANADA

Provinces—Communicable diseases—Week ended June 22, 1940.—
During the week ended June 22, 1940, cases of certain communicable
diseases were reported by the Department of Pensions and National
Health of Canada, as follows:

Prince New Sas- British
Nova Que-| On- | Mani- Alber-
Disease Edward Bruns- katch- Colum-| Total
Island | S°OH8 | “gick tario | toba | gpan | t8 | Thig
Cerebrospinal menin- 1 3 ! 5
Chxckenpox ...................... 28 -10 | 193 402 30 20 7 17 807
Diphtheria... b N SO 30 2 7 1 41
Dysentery. 2 2
Influenza 3 J U 2 N USRI ORI 6 11
Measles_ 3 2| 83| 22 58 145 13 205 729
Mumps. __ 31 185 4 11 11 242
Pneumonia_. _ : 5 O P 4 ) U 1 9
Poliomyelitis JIO DRSS P R ) U PSS S 1
Scarlet fever. ... __._____| ......_. 2 1 81 63 4 1 8 162
Tuberculosis. ___.....__. 10 13 61 3 84 2 173
Typhoid and paraty-
hoid fever.. .. __|oocaeoo_. ) S PO, 15 6 | - 1 8 1 32
ooping cough________{ ________ 35 150 70 24 39 4 17| 339

NoTte.—None of the above diseases were reported from Prince Edward Island for this period.

SCOTLAND

Vital statistics—Quarter ended March 31, 19/,0.—Following are vital
statistics for Scotland for the quarter ended March 31, 1940: °

e o
Number popula- Number popula-
tion tion

Marriages. ... 12,003 9.6 Deaths from—Centinued.

irths.____ 22,113 17.7 Lethargic encephahtxs. - 32 |omeeeee
Deaths 25,937 20.7 M
Deaths under 1 year of age._ .. 2,474 1112.0 Meas|
Deaths from— Nephritls (acute and

Appendicitis_ - ___________ chronic) .._.__._________

Cancer. ________.. Pneumonia (all forms)._._ 2, 38&1) 191

Cerebrospinal fever.
Cerebral hemorrhage
Cirrhosis of the liver.
Diabetes mellitus.
Diarrhea and entes

(under 2 years of age). . 147 | .
Diphtheria. __..__________ 155 12
Dysentery. .. _cocooemeaeo 14
Heart disease. 5,764 o
Infl 1,601 1.28

Poliomyelitis. . ...

Syphilis. __ -
Tuberculosis (all forms) __
Tyghold and paraty-

oid fever ______.____.

W’l)moping cough. .. ...

1 Per 1,000 live births.

(1416)



1417 August 2, 140

PUERTO RICO

Influenza.—An outbreak of influenza in Puerto Rico which began
about the middle of June has reached epidemic proportions. All
parts of the island are affected. A low fatality rate is indicated.

The Department of Sanitation has reported cases as follows: For
the week ended June 22, 175; June 29, 1,187; July 6, 8,812; July 13,
16,851.

According to information dated August 2, there has been 69,925
cases, with 200 deaths, up to August 1, 1940.

VIRGIN ISLANDS

Notifiable diseases—April-June 1940.—During the months of April,
May, and June 1940, cases of certain notifiable diseases were reported
in the Virgin Islands as follows:

Disease April | May June Disease April | May | June

Cerebrospinal meningitis. 1 Leprosy. 1

Chickenpox k) P I Malaria_____..._._._._.__ ) U ORISR P,

ngue. __._.._._.__ b N [ I Ophthalmia torum. 1

Filariasis__ .. _.___.._ 5 15 11 || Schistosomiasis__._..____|________ 1 1
Gonorrhea._.__._____.___ 18 12 7 || Syphilis ... oo 14 19 11
Hookworm disease.___.__ 2 5 4 || Tuberculosis_.___..___._. 1 1 2
Influenza___._.___. 1 1

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

NoTE.—A cumulative table giving current information regarding the world prevalence of quarantinable
diseases appeared in the PUBLIC BEALTH REPORTS of July 26, 1910, pages 1367-1370. A similar table will
appear in future issues of the PUBLIC HEALTH REFORTS for the last Friday of each month.

Cholera

India.—During the weck ended July 6, 1940, cholera was reported
in India as follows: Sind State, 11 cases; Vizagapatam, 6 cases.

Plague

China.—According to a report dated July 13, 1940, an outbreak of
bubonic plague occurred along the Yunnan-Burma border in the dis-
tricts of Loiwing, Chefang, Juili, and Muchieh, China, where numer-
ous deaths have occurred.

Egypt—Port Said.—During the week ended July 20, 1940, one case
of bubonic plague was reported in Port Said, Egypt.

Hawaii Territory—Island of Hawaii—Hamakua District—Paauilo
(vicinity of).—Two rats found on June 28, 1940, in the vicinity of
Paauilo, Hamakua District, Island of Hawaii, T. H., have been proved
positive for plague.

United States.—A. report of plague-infected fleas in San Bernardino
County, California, and of a case of human plague in Emmett, Idaho,
appears on page 1412 of this issue of PusLic HeaLTH REPORTS.

X



