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PREVALENCE OF POLIOMYELITIS

According to reports received from the State health authorities,
a total of 143 cases of poliomyelitis was reported in the United States
for the week ended July 15, 1939, as compared with 84 cases for the
preceding week and with a 5-year median for the current week of 191
cases. Although a considerable increase is shown for the current week,
the number of cases reported was only about 75 percent of the expect-
ancy based on the median for the 5 preceding years.
There was no change in the situation in South Carolina, where 20

cases were reported (the same as for the preceding week), while North
Carolina, Georgia, and Florida showed decreases. The number of
cases in the East North Central States increased from 4 to 18, and in
the West North Central group from none to 10. Nineteen States
reported no cases. California reported 45 cases, as compared with
18 for the week ended July 8, but of these cases Los Angeles reported
only 5 and San Francisco 1. Information regarding the distribu-
tion of the cases by other localities is not available.

DISABLING MORBIDITY AMONG EMPLOYEES IN THE
SOAP INDUSTRY, 1930-34,1 INCLUSIVE

By HUGH P. BRINTON, Associate Statistician and HARRY E. SEIFERT, Assistant
Public Health Engineer, United States Public Health Service

The present report dealing with sickness and nonindustrial in-
juries causing disability lasting 8 calendar days or longer among
workers in the soap industry covers the period 1930-34 and is derived
from data transcribed from the sick benefit organization records of
10,833 members who were employed in 36 establishments. The basic
data with respect to months of membership, cases and days of dis-

1 From the Division of Industrial Hygiene, National Institute of Health, Washington, D. C. The support-
ing data of this report for the period January 1,193G, to December 31, 1934, are drawn from material col-
lected by the Occupational Morbidity and Mortality Study of the National Health Survey. The study Wsm
made possible by a grant from the Works Progress Administration In 1935. Bibliographic information con-

cerning the reports prepared thus far is included in the list of refereness (1-5).
Readers interested in a description of soap making, useful in determining, among other things, the duties

connected with the different occupations may consult reference 7.

Acknowledgment is made to Dr. W. M. Gafafer for his assistance in the preparation of this paper.
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ability, and deaths are summarized in the following table. It will be
observed that the months of membership total 389,399. On the basis
of continuous membership during the entire study period of 60 months,
this would mean that there were at least 6,490 employees, but actually
there were 10,833 employees, which results in an average membership
of 36 months instead of 60 for the 5 years. Since the months of
membership for the employees other than white are too small to be
used for statistical purposes, the analysis will be based on the experience
of white males and females.

Number of Number of Number of
Color and sex months of cas of dis- days of dis- Namb o

membership ability ability deaths

To o t l- . 389,399 _565 90,772 89

White:
Male ---------------------------___- 3364015 2129 75,49084
Fele m --------------- 52,499 429 14,995 5

Colored:
Male _______--___--_------_______- 68 7 256

Unknown ___- - -_ -__--_-217 _- __91___

Limitatin"s of the data.-Membership in the sick benefit organization is compul.
sory, but excludes employees with initial salaries of $3,600 per year or over. There
are no age limits for applicants for membership, but a physical examination is
required. Benefits are refused for disabilities connected with the improper use
of stimulants or narcotics, "immoral practices," venereal diseases, voluntary
self-injury, unlawful acts, fighting, and maternity. There is a waiting period of
7 days, which means that payments are not made for the first 7 days of disability.
Payments amounting to two-thirds of the weekly wages are paid for a maximum
benefit period of 52 weeks in any one year in the event of one or more disabilities.
Thereafter reduced payments are continuous.
The analysis is based on only those disabilities that occurred while a worker

was a member of the sick benefit organization and these disabilities, furthermore,
must have been eligible for benefits.

Since the various sick benefit organizations furnishing data to the Occupational
Morbidity and Mortality Study had waiting periods and maximum benefit periods
of different durations, certain principles were set down in order that the data
for all organizations would be comparable. Thus, a standard waiting period of 7
days was adopted, since all of the cooperating sick benefit organizations considered
in this series of reports have a waiting period of 7 days or less.
With respect to the standardization of the maximum benefit period, on the

other hand, disabilities or cases which had a duration of 91 calendar days or longer
were arbitrarily terminated at 91 days. Only disabilities which began during the
study period and lasted 8 calendar days or longer were considered as cases.
Disabilities which began before the study period started and lasted 8 calendar
days or longer during the study period were not considered as cases, but all days
of disability occurring during the study period were considered as days disabled.
Known duration cases are those that began and terminated in recovery or death
during the study period. Ended cases for calculating fatality rates consist of all
disabilities which terminated either in death or recovery during the study period
and disabilities which ended in death before the expiration of the waiting period.

Occupational grouping.-Since the number of months of membership for specific
occupations was too small for separate analysis the occupations were arranged
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into 11 groups for white male workers and into 3 groups for white female workers,
as shown in table 1. For both sexes the group of office workers includes members
working in similar environments who are presumably not subjected to the ex-
posures in the plant. Process operators, males only, include mainly semiskilled
workers who are engaged in making soap; although a large variety of materials
is used, for example, fats, oils, lye, sal soda, glycerine, and other products, normally
these workers are not exposed to such materials, since most of the processes are
enclosed. The group consisting of soap handlers and process laborers is subjected
to strenuous work. Soap handlers prepare the finished soap for the wrapper3
and packers; process laborers include equipment cleaners, as well as workers who
supply the different materials required in processing, and general laborers who
assist the process operators. Packing machine operators include both male and
female workers who handle the finished soap. Warehouse laborers do strenuous
work and are presumably not subjected to exposures in the plant. Laborers (not
elsewhere classified) are unskilled workers who are not designated elsewhere in
the table. This group is not homogeneous as to the type of work or exposure.
Some of these laborers work inside and some outside the plant. The only char-
acteristic which they have in common is the fact that they are unskilled. The
remaining occupational groups listed in the table are self-explanatory.

TABLE 1.-Specific occupations comprising each occupational group

Occupational group Specific occupations

WHITE MALES

Offlce workers- Accountants, bookkeepers, cashiers, clerks, offlicials, and stenographers.
Salesmen -Commercial salesmen and sales-promotion men.
Foremen --Foremen in all departments.
Process operators- Amalgamators, crutchers, dryer operators, evaporator operators, filter-press

operators, furnace men, hardening-machine operators, plodders, pump oper-
ators, refiners, roll operators soap boilers, still operators, and tower operators.

Soap handlers and proc- Carry-offs, cutters, process laborers (except packing department laborers), pull-
ess laborers (n. e. c.)1. outs, setters, slabbers, stampers, and strippers.

Packing-machine opera- Filling-machine operators, folders, packing-machine operators, sealers, and
tors. wrapping-machine operators.

Packing laborers General laborers in the packing department, machinery cleaners, and truckers.
Warehouse laborers- Car loaders and unloaders, general warehouse laborers, stackers and truckers.
Maintenance workers-- Blacksmiths, carpenters, electricians, machinists, masons, mechanical helpers

and laborers, mechanics, millwrights, oilers, painters, pipefitters ard helpers,
rlggers and helpers, tank builders, tinners and helpers, welders and welders'
helpers.

Laborers (n. e. c.)l -_ Ashmen, automobile washers, boiler cleaners, coal and coke handlers, and gen-
eral laborers about plant and yard.

Allothers -Baker coopers and helpers, drivers, laboratory workers, licensed engineers
and tiremen, office and rest-room janitors, porters, railroad firemen and enai-
neers, truck and tractor drivers, and watchmen.

WHITE FEMALES

Office workers-Bookkeepers, cashiers, clerks, office machine operators, stenographers and
typists, and telephone operators.

Packing-machine opera Filling-machine operators, sealers, wrapping- and packing-machine operators.
tors.

All others -_______ Foreladies, janitors, laboratory workers, nurses, and restaurant help.

1 Not elsewhere classified.

ANALYSIS OF THE DATA

Age distribution by occupational group.-For each occupational clas-
sification the percentage of workers in each age group, and the months
of membership, by age group, are shown in table 2. In addition, are
given the percentage distribution by age group for gainful white.
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male and female workers in the United States and the distribution for
gainful male and female workers in the soap industry.

TABLE 2.-Months of membership by age and sex according to occupational group,
white employees in the soap industry, 1930-34, inclusive

Age in year
Occupational group known [

ages Under 24 35-44 _ _ __65 and
251 I over

PERCENTAGE DISTRIBUTION

Males

AU infn white workrs In the Unfed State .. 100. 0 19.7 14.0 15.9 17.4 10.7 6.s
All ai7ul workers in soap fadtors in the

statla -------------- 10. 0 At. 3 27. 0 20. 9 16. fl 8.56 $ I
All occupations. present report- 100.0 12.2 40.7 27.8 13.1 5.5 .7

Offie workers--_-_-_-_-_-- 100.0 28.1 46.8 20. 0 7.7 2.1 .3
Salesmen - - 100.0 7.6 47.2 33.8 8.9 2.4 .1
Foremen - - 100.0 & 9 35.8 34.0 16 0 7.1 1.2
Process operators - -100.0 8.4 41.2 28.8 16.0 5.2 . 4
Soap handlers and process laborers-- 100.0 8.6 44.2 29.3 13.6 3.3 1.0
Packing-machnte opeamtos -- 100.0 82. 7 41.9 16.8 6.2 2.4 (2)
Pacnglaborers ___.- 100.0 17.2 43.9 23. 5 10.1 5.0 . 3
Warehouse laborers -- 100.0 8.5 36.4 33.2 17.2 4.4 .3
Maintenanceworkers.--_-_-100.0 6.1 34.6 33.0 17.9 7.8 .6
Laborers (n. e. c.) - - 100.0 10.2 32.5 24.9 19.0 10.9 2.5
Allothers-- 100.0 17.6 34.9 20.6 13.9 10. 9 2.1

Females

AU ainful white workers in the United States 1 100. 0 88.5 14.4 16.9 11.6 e. 1.6
AU n 1 workers in soap fadories i tek

United- --ates'-100.0 64.6 1.0 11.7 5.6 1.7 .4
ADl occupations, present7report- 100.0 42.0 37.9 13.4 5.3 1.4 (2)

Officeworkers100.0 40.7 41.5 11. 5 4.7 1.6 (2)
Packing-machine operators - 100.0 5.0 84.3 9.6 2.1 __
AD1othes------------------ 100. 0 I& 2 29. 7 82.1 16.1 8. 9 ----

NUMBER OF MONTHS OF MEMBERSHIP

White males

All occupations, present report- 335.550 40,956 136, 556 93,345 43,951 18,302 2, 440

Office workers - - 47,254 10.891 22 137 9,471 3,622 970 163
Salesman ______________---- 50,872 3,889 23,993 17,212 4,545 1,199 34
Foremen - 25,526 1,503 9, 131 8,679 4,094 1,818 301
Process operators -38,095 3,194 15,702 10,974 6,071 1,993 161
Soap handlers and process laborers- 26,681 2,308 11,788 7,812 3,637 878 258
Packing-machine operators - 9,758 3,193 4,092 1,640 601 230 2
Packing laborers -22,951 8,946 10,077 5,397 2,316 1,154 61
Warehouse laborers -12,912 1,092 4,695 4,289 2,223 574 39
Maintenance workers -51,414 3,134 17,772 16,963 9,182 4,026 337
Laborers (n. e. c.) -__ 13,605 1,384 4,422 3,383 2,591 1,488 337
All others -36,482 6,422 12,747 7,525 5,069 3,972 747

White females

All occupations, present report- 52,470 22,050 19,900 7,032 2,765 717 6

Office workers -30, 422 12,376 12, 620 8, 511 1,435 474 6
Packing-machine operators - 15,795 8,534 5,422 1,516 823 | --------

Allothers -6,253 1,140 1,858 2,005 1,007 2431--------

I Reference (6).
'Less than 0.1 of 1 percent.
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Only in the age group 25-34 is the percentage of white male worlkers
in this report (40.7) appreciably greater than the corresponding per-
centages given for the two other population groups. Summations
show that the percentages of the gainful white male workers in the
United States, the male workers in the soap industry and the white
male workers in this study under 35 years of age are 43.7, 49.3, and 52.9,
respectively. It is of interest to observe the percentage age distri-
bution of white male office workers and of white male packing-machine
operators. In the former group, 69.9 percent of the workers are
under 35 years of age, while the corresponding percentage for the
latter group is 74.6; these figures reflect the relatively high percent-
ages of workers under 25 years of age. The two groups with the
smallest percentage of workers under 35 years of age are foremen and
maintenance workers with 41.7 and 40.7 percent, respectively.
A much larger percentage of female workers than of males are

under 25 years of age, the ratio of the percentages being over 3 to 1.
The percentages of workers under 35 years of age among all gainful
white female workers in the United States, for female workers in the
soap industry, and for white females in this study are 62.9, 80.6, and
79.9 percent, respectively. The proportion of workers in each 10-year
age group after 34 years is nearly identical for gainful female workers
in soap factories and white female workers covered in this report.
In the occupational group of packing-machine operators 88.3 percent
of the white female workers are under 35 years of age, as compared
with 74.6 percent for white male workers.

Frequency of disabilities, by duration.-Table 3 shows by sex for
two broad age groups the frequency of cases of disability of different
durations. It wiRl be noted that with respect to all durations the
difference between the frequencies for the two age groups is very much
greater among the males than among the females. Among both
sexes, for the shortest durations, 8-14 days, there was a greater fre-
quency among younger than among older persons, but for durations of
15 days and longer the cases in the older age groups showed greater
frequencies, with the excess being most marked for the cases with
longest duration.
At all ages and for all durations the rate for females was greater

than that for males. For both age groups an increase in the length of
case tended to make the position of females relatively more unfavor-
able. The difference between the male rate and the female rate was
relatively less for all duration periods among persons aged 35 years
and over than among persons under that age.

Selected indexes by age group and sex.-Table 4 gives certain indexes
specific for age group and sex. For example, the annual number of
cases per 1,000 males is shown to be 68.3 under 25 years of age anid

1305
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211.5 at 65 years and over. Among males 35 years and over the rate
rises with each succeeding age group. For females the small number
of person-years of membership for the older age groups is apparently
responsible for the irregularity in the trend of the rates.

TABLEB 3.-Frequency of sickness and nonindustrial injuries causin disability
lasting 8 calendar days or longer, by sex for the age groups under 35 years and 35
years and over, by known duration in calendar days, white employees in the soap
industry, 1930-34, inclusive,

Males Females

Duration of case in calendar days
Under 35 35 yer Under35 35 years
years and over years and over

Annual number of cas per 1,000 persons

All known durations-65.6 80.9 95.0 97.0

8-14 -20.1 18. 6 29.7 24.0
15-28--_--______--_----_--_--_------ _____----_- 22.6 28 3 29.230.8
29-49- 11.2 14.0 16.6 17.1
50-91 -__---- ____-- ___--_----_-- __----_--___ 7.6 11. 6 11.2137
92and over -4.1 8.4 8.3 11.4

Number of cases ofknown duration

All known durations-970 1,065 332 85

8-14 - 298 245 10421
15-28 - 334 372 10227299--165 184 5815
50-91 - 112 153 391292 and over -61111 29 10
Number of person-years of membership -_ 14, 792.7 13,169.8 3,495.8 876 7

I Cases with onset during 1930-34, inclusive.

The annual number of days of disability per person under 25 years
of age was 2.0 for males and 2.7 for females. It will be observed that
the average number of days of disability increased more rapidly and
at an earlier age for females than for males.
The average daily percentage of employees disabled was less than

one until the age group 55-64 years was reached for males, while
for females the percentage was over one in the age groups 25-34
years and 35-44 years.
Amopg the males, each case lasted, on the average, 35.5 days, and

among the females 34.8 days. In the two age groups, under 25 years
and 35-44 years, there was little difference between the sexes with
respect to duration of case, but in the age group 25-34 years the cases
among females averaged 5.8 days longer.

There were 84 deaths among males and 5 deaths among females,
resulting in a mortality rate per 1,000 of 3.0 and 1.1, and a case
fatality rate of 3.8 and 1.1 percent, respectively. Both rates for males
showed a decided increase with age.
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TABLE 4.-Summary of selected morbidity arnd mortality indexes for different age
groups, whtte male and fcmale employees in the soap industry, 1930-34, inclu-
8ive

Age in years as of July 1, 1932

Sex All ages I 65and
Under 25 25-34 35-44 45-54 j 55-64

ov

Male _-
Female-

Male-
Female

Male-
Female-

Male -_--_
Female-

Male-
Female-

Male-
Female -_

Male-
Female-

Male --

Female-

Male ----
Female _-

Male--- - _ - --- - - -

Female-

Male-
Female _-

Male
Female -_-

Annual number of cases per 1,000 persons

76.0 68.3 66.0 75.8 92.3 114.1 21L 5
98.1 90.9 103.7 116.0 69.4 83.6

Annual number of days of disability per person

2.70 2.01 2.12 2.70 3.44 5.81 9.95
3.41 2.71 3.93 4.28 3.10 2.98

Average daily percentage of employees disabled

0.7 0.6 0.6 0.7 0.9 1.6 2.7
.9 .7 1.1 1.2 .9 .8

Average number of days per case

35.5 29.5 32. 1 35.7 37.3 50.9 47.0
34.8 29.8 37.9 36.9 44.6 35.6 .

Annual number of deaths per 1,000 persons

3.0 1.8 1.8 3.2 3.5 9.2 24.6
1.1 1.6 1.2 ----------ofcases

Percent of cases ending fatally

3.8 2.5 2.7 4.2 3.8 7.4 10.9

Number of cases beginning during 1930-34, inclusive

2,129 233 751 588 338 174 43
429 167 172 68 16 5 --------

Number of calendar days of disability

75,490 6,874 24,096 21,010 12,603 8,856 2,023
14,935 4,978 6,521 2,510 714 178 --------

Number of years of disability

206.8 18. 66.0 57.6 34.5 24.3 5.5
40.9 13.6 17.9 6.9 2.0 .5--------

Number of person-years of membership

2,2001.2 3,413.0 11,379.7 7,778.7 3,662.6 1,525.2 203.3
4,374.9 1,837.5 1,658.3 586&0 230.4 59.8 5

Number of deaths

84

2-
5 13

-i-- g-1930---34-iclu

Number of ended cases during 1930 34, inclusive

2,184 239 770 600 339 188 46
439 170 179 67 17 b --------

1I hcludes some of unknown age.



Freuewncy of disabilities by detailed diagnosis group8.-The annual
number of cases per 1,000 persons is shown for each sex, by age group
and diagnosis, in table 5. Considering only cases among males, it will
be noted that there was a marked increase in frequency with age for
certain specific diagnosis groups. This becomes more clear if rates
are calculated for the six broad age groups rather than for the two
groups as given in the table. Thus, rheumatic diseases, begini
with a rate of 1.5 for males under 25 years, rose in successive 10-year
age periods as follows: 2.4, 8.1, 11.7, 17.0, and 44.3, the rate from the
youngest to the oldest age group increasing more than 29 times.
Diseases of the skin for the same period increased more than 16 times
in frequency, while circulatory diseases increased 12 times. Respira-
tory diseases and digestive diseases did not fluctuate greatly until the
oldest age group was reached. Infectious and parasitic diseases
showed a greater frequency in the younger age groups; from a rate of
7.6 under 25 years, there was a continuous decline to 2.6 at 55-64
years. Diseases of the pharynx and tonsils and appendicitis likewise
were less common in the older age groups.
For females it was not practicable to make a division into age

groups other than under 35 years and 35 years and over. According
to this division, a pronounced rise in rate with age is observed for
nonindustrial injuries, diseases of the circulatory system, and diseases
of the skin. A sharp decrease among older persons was noted for
respiratory diseases, especially diseases of the pharynx and tonsils,
and influenza and grippe. The same was also shown for appendi-
citis, and for infectious and parasitic diseases. In general the most
decided changes with age among females followed the same trend
as among males. Notable exceptions are the decline in the respira-
tory disease rate for older females and the failure of the rheumatic
rate to show a rapid increase with age.

While for all disabilities the female rate for ages under 35 years
was 46 percent in excess of the corresponding male rate, and 17
percent in excess for ages 35 years and over, yet there were specific
diagnosis groups where the opposite trend was observed. For
pneumonia and hernia the rate for males was higher among both
young and old persons. Indeed, no cases of hernia were reported
among females. For males under 35 years the rate was greatly in
excess for nonindustrial injuries and to a lesser extent for diseases
of the teeth and gums, ulcer of the stomach or duodenum, and dis-
eases of the circulatory system. Among males 35 years of age and
older there was an excess in the rate for diseases of the pharynx and
tonsils, acute and chronic bronchitis, respiratory tuberculosis, influ-
enza and grippe, rheumatic diseases, and infectious and parasitic
diseases. The excess in the rate for females was most pronounced
for influenza and grippe and genitourinary diseases among the younger

1308JurS s, i9s
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group, and appendicitis and diseases of the nervous system among
those of all ages.
From the viewpoint of the four principal diagnosis groups, for all

ages the position of females was most unfavorable for digestive dis-
eases, with an excess in the rate of 55 percent, while for respiratory
diseases there was an excess of 45 percent, and for nonrespiratory-
nondigestive diseases an excess of 21 percent. Nonindustrial injuries
were less common among females. The fact that maternity cases
were not eligible for sickless benefits should be kept in mind when
comparing rates for the sexes

Rates by occupation.-The frequency of disabilities for each sex, by
occupation, is shown, among other things, in table 6 and the age-
standardized frequency rates are shown graphically in decreasing order
of magnitude in figure 1. It will be observed that the rates for males
vary from 134.9 cases per 1,000 for soap handlers and process laborers
to 31.8 for office workers. The rates for females, on the other hand,
describe a narrower range, varying from 117.1 for packing-machine
operators to 74.5 for office workers. Each of the 3 male occupations
having standardized rates greater than 100 includes laborers, while
occupations with the lowest rates include supervisory and white-collar
workers. Packing-machine operators and process operators have
rates nearest to that for all occupations (86.1).

TABLE 6.-Frequency of sickness and nonindustrial injuries causing disability lasting
8 calendar days or longer, annual number of days of disability per person, and
average number of days per case, by occupational group and sex, white employees
in the soap industry, 1930-34, inclusive

Occupationalgroup

Soap handlers and process labor-
ers

Laborers (n. e. c.)
Warehouse laborers
Maintenance workers
Packing laborers
Packing-machine operators
AU occupations _
Process operators
Salesmen..
Foremen
Office workers
All others

Packing-machine operators.-----
All occupations
Office workers
All others - ----------

Annual number Annual
of cases per 1,000 number Average Number Number

persons of days number Number of calen- of person-
of dis- ofudays ofucaesr dar days years of

ability
per

day

abilityeshi
CueStandard- per

prc- fds ebr

Crude |tizodI person
ability ship

Males

116.5 134.9 4.11 35.3 259 9,141 2,223.4
117.3 126.7 4.35 37.1 133 4,937 1,133.7
101.3 110.7 2.97 29.3 109 3,193 1,076.0
99.4 98.1 3.44 34.6 427 14,762 4,293.7
93.0 93.5 3.46 37.2 178 6,618 1,914.7
98.4 86.1 3.31 33.7 80 2,695 813 2
76.0 86.1 . 70 35.5 2,119 75,4' 28,001.2
72.0 78.9 2.56 35.5 229 8,134 3,180.5
59.7 64.1 2.12 35.6 253 9,002 4,239.3
48.3 59.3 2.01 41.6 103 4,288 2,132.2
33.2 31.8 1.01 30.3 131 3,975 3,947.8
74.5 78.2 2.87 38.5 227 8,745 3,046.7

Females

138.2 117.1 5.26 38. 1 182 6,933 1,316.9
98.1 98.1 8.41 34.8 419 14,985 4,874.9
75.3 74.5 2.35 31.2 191 5,955 2,536.9
107.5 S).4 3.93 36.6 56 2,047 521.1

I Age standardized according to the total white gainfully employed workers in the United States (6).2 See table 3, footnote 1.

-I
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The annual number of days of disability per worker for males, as
shown in table 6, will be observed to follow almost the same rankdng
by occupation as the standardized frequency rates, the hiighest being
4.35 days for laborers (not elsewhere classified) and the lowest being
1.01 days for office workers. On the other hand, the average number
of days per case does not rank by occtpation in the same order as the
two rates just mentioned. Foremen, with comparatively infrequent
disabilities, had the maximum average number of days per case of
41.6, while the minimum average number of days per case was 29.3
for warehouse laborers who had a high frequency rate.

MALES
ANNUAL NUMBER OF CASES PER 1$O@

OCCUATIOL GRBU 0 s6 to 320 I*
SOAP HANDLERS ANO PROCESS LABORERS Ii
LABORERS, N.E.C. 1*67
WAREHOUSE LABORERS ISOQ7
MAINTENANCE WORKERS 06.

PACKING LABORERS OS
PACKING MACHINE OPERATORS 03

ALL OCCUPATIONS 06.1

PROCESS OPERATORS T6.
SALESMEN 64.3
FOREMtl.3 9
OrFICE WORKERS *13.
ALL OTHERS 762

FEMALES
ANNUAL NUMSER Of CASES PER 1,000

OCCUPATIONAL GROUP: 0 0 6 9 120 IS

PACKINC MACHINE OPERATORS 117.1

ALL OCCUPATIONS 1

oFFIct WORKERS *s5
'WLL OTHERS 9.44

FiGURz 1.-Annual number of cases per 1,000 males and females, respectively, of sickness and nonindustrial
injuries causing disability lasting 8 calendar days or longer according to occupational group, white em-
ployes in the soap industry, 190-34, inclusIve. (The rates are age-standardized according to the total
white gainfully employed workers in the United States.)

Frequency of disabilities by occupation, age, and broad diagrosis
group8.-Table 7 shows for a twofold age division of each occupa-
tional group the frequency of disabilities by broad diagnosis groups.
It is of interest to know the type of diagnosis which is relatively the
most unfavorable for a particular occupation. A certain rate may
be low with respect to all occupations, yet high from the viewpoint of
the occupation itself. For males under 35 years of age the highest
ratios of specific rate to the rate for all occupations were as follows:
Nonindustrial injuries among soap handlers and process laborers,
warehouse laborers, packing-machine operators, and process operators;
respiratory diseases among laborers (not elsewhere classified) and
maintenance workes; digestive diseases among salesmen, foremen,
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and office workers; and nonrespiratory-nondigestive diseases among
packing laborers. On the other hand, for males 35 years of age and
over the highest ratios were for nonindustrial injuries among process
operators; respiratory diseases among warehouse laborers, mainte-
nance workers, and packing-machine operators; digestive diseases
among soap handlers and process laborers, salesmen, foremen, and
office workers; and nonrespiratory-nondigestive diseases among
laborers (not elsewhere classified) and packing laborers. It will be
observed that digestive diseases are in the most unfavorable position
among persons of all ages who have low total frequency rates and are
engaged in nonmanual occupations. Those who are engaged in
strenuous manual labor and have high total rates are inclined to show
an excess of nonindustrial injuries when young and of respiratory
diseases when older.
The highest sickness rates among persons under 35 years were for

respiratory diseases in 10 out of 11 occupational groups. In 8 occu-
pational groups the second highest rates were for nonrespiratory-non-
digestive diseases, and the third highest rates for digestive diseases.
Among persons 35 years and over respiratory diseases held first place
in 5 occupational groups and nonrespiratory-nondigestive diseases
took first place in 6 occupational groups. Digestive diseases fell to
third place in all but one group. The increasing absolute importance
of iionrespiratory-nondigestive diseases among older people is clearly
shown by these figures.

Included under the classification of nonrespiratory-nondigestive
diseases there were some specific diseases which had much higher rates
in certain occupations, as is shown in the following table giving the
rate per 1,000 males. In each instance it will be noted that the fre-
quency of a particular disease in certain occupations far exceeds the
rate for the same disease in all occupations. Age apparently does not
greatly influence the excess, which remains relatively the same among
both the older and younger groups.

Annual number of
cases per 1,000 males

Diawnosis group Occupational group
Under 35 35 years
years and over

Circulatory diseases . . Soap handlers and process laborers-3.413.3
All occupations -1.9 6.0

Rheumatic diseases Packing laborers -5.1 22.8
Laborers (n. e. c.) -6.2 26.2
All occupations -2.2 10.7

Skin diseases -Maintenance workers -2.3 5.5
All occupations -. 9 2.6

Rates by socio-economic class.-Table 8 and figure 2, which show the
frequency of sickness and nonindustrial injuries by socio-economic
class, reflect the influence of standards of living and of home condi-
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tions more than a strictly occupational classification. Since the non-
working environment is of great importance with respect to the occur-
rence of disabilities, a classification which takes this into account vill
show definite gradations. Among males the different socio-economic
classes arrange themselves as follows, when the corresponding fre-
quency rates are written in order of increasing magnitude: clerks and
salesmen, skilled workers and foremen, semiskilled workers, and un-

TABLE 8.-Frequency of sickness and nonindustrial injuries causing disability lasting
8 calendar days or longer by socio-economic class and sex according to broad diag-
nosu groups, annual number of days of disability per person, and average number
of days per case by socio-economic class and sex, white employees in the soap
industry, 1930-34, inclusive

Males Femalei

SildSemi- Semi-
Diagnos's group Clerks Skiledr skilled Un- skilled

Tota and worke workers All Totlr All
Total ales-and ima-skilled others Clerks wokrAlsae-fore- inifmac- workers tesi uman-ohrmen men

turing turing

Total, all diagnoses 1

Nonindustrial injuries...
Sickness '

Respiratory diseases
Digestive diseases...
Nonrespiratory-non-

digestive diseases

Total, all diagnoses._

Total, all diagnoses_.

Total, all diagnoses I

Nonindustrial injuries...
Sickness .______________

Respiratory diseases
Digestive diseases...
Nonrespiratory-non-

digestive diseases-.

Total, all diagnoses.

Total, all diagnoses

Annual number of cases per 1,000 persons

76.0 50.5 72.5 89.4 102.5 59.8 98.1 74.6 136.6 109.1

8.0 4.0 6.1 11.3 12.9 4.7 4.8 4.4 4.4 7.8
68.0 46.5 66.4 78.1 89.6 55.1 93.3 70.2 132.2 101.3
27.8 17.9 24.9 33.9 39.1 20.9 40.3 28.1 60.6 44.8
13.4 13.6 12.5 13.2 15.4 10.1 20.8 16.8 26.3 25.3

26.4 14.9 28.5 30.6 34.4 23.7 32.0 24.9 45.3 31.2

Annual number of days of disability per person

2.70f 1.69f 2.69f 2.99f 3.GOf 2.36f 3.41f 2.31f 5.27f 3.81

Average number of days per case

35.5f 33sf 37.2 33.4 35.7 39.5 34.8f 31.f 36 34.9

Number of cases

2,129 367 460 427 721 154 429 186 187 56

225 29 39 54 91 12 21 11 6 4
1,904 338 421 373 630 142 408 175 181 52

779 130 158 162 275 54 176 70 83 23
375 99 79 63 108 26 91 42 36 13

738 108 181 146 242 61 140 62 62 16

Number of calendar days of disability

75,490 12,307f 17,0871 14,272J 25,744f 6,080 14,935s 5,762f 7,219j 1,954

Number of person-years of membership

I Includes some cases of ill-dcflned or unknown diagnosis
2 See table 3, footnote 1.

18, 001. 2f 7, 272. Sf 6,343.7f 4,773.81 7,035. 6f2,575.3f4, 374. 9f2,492.5f 1,369. 2f 513.2I
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skilled workers. From the first to the last class the rate more than
doubled. A similar trend is apparent for each diagnosis group.
There was relatively least difference for digestive diseases between
the most favored and the least favored socio-economic class and most
difference for nonindustrial injuries. The excess in the rate for
skilled workers over white-collar workers was almost the same as the
excess in the rate for unskilled over skilled. For semiskilled workers
the rates were more nearly like those for the unskilled than the
skilled.
The females fell chiefly into two socio-economic classes, clerks and

semiskilled workers. The latter had a rate 83 percent in excess of the

_lMMO olNONINDUSTRIAL INJURIES NONRE5PIRATORY-NONDIGESTIVt DISEASKS

DICESTIVC DISlASES RtSPIRATORY DtSEASCS
73 75

MALES 8 EMALE3

* 0~~~~~~~~~~~~~~~~~~~~~~~W0h1 u T' __-

z~~~~~~~~~~~~

z Zz ~~~~~~~~~~~~~~z

CLERKS SKILLED SEMISKILLED UNSKILLED CLERKS SE AISKILLE
AND WORKERS AND WORKERS IN WORKERS MANUFAtUR1N

SALESMEN FOREMEN MANUrACTURING NUrACTURIS

FIGuRE 2.-Annual number of cases per 1,000 males and females, respectively, of sickness and nonindustrial
injuries causng disability lasting 8 calendar days or longer by socl-economic class, according to broad
diagnosis group, white employees in the soap industry, 1930-34, inclusive.

former for all diagnosis groups, although the rates for nonindustrial
injuries were the same; the excess for respiratory diseases was 116
percent, and for nonrespiratory-nondigestive diseases 82 percent.

According to table 8 the annual number of days of disability per
worker for males varied from 1.69 for clerks and salesmen to 3.66 for
uskilled workers. The rate for females, which was 26 percent
greater than that for males for all classes, was 76 percent greater for
semiskilled workers.
For males the average number of days per case does not follow so

regular a trend. Unskilled workers had disabilities lasting longer
than did clerical or seniiskilled workers, but for skilled workers and
foremen the average length of case was greater than for the other
three groups. Probably this rate was influenced by the fact that the
group of skilled workers and foremen included a large proportion of
older persons, whose disabilities tend to last lonaer than those of
younger persons.

1315
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For female clerks the duration of cases was shorter than for male
clerks and salesmen. The reverse was observed for semiskilled work-
ers in manufacturing, where thie cases among females were longer by
an average of 5.2 days.

SUMMARY

This report deals with sickness and nonindustrial injuries causing
disability lasting 8 calendar days or longer among persons engaged in
the soap industry. The annual number of cases per 1,000 was 76.0
for males and 98.1 for females, while the annual number of days of
disability per person was 2.70 and 3.41, respectively. The average
number of days per case was 35.5 among males and 34.8 among
females.

Age-standa.rdized frequency rates by occupation among males
ranged from 31.8 for office workers to 134.9 for soap handlers and proc-
ess laborers. High rates were associated with strenuous manual labor,
and low rates with white-collar and supervisory occupations. In some
occupations certain diagnosis groups showed rates much above the
average for all occupations.
According to socio-economic class for males, clerks and salesmen

had the lowest frequency rate, followed in order of increasing magni-
tude by skilled workers and foremen, semiskilled workers in manu-
facturing, and unskilled workers. Similarly, with respect to females,
semiskilled workers in manufacturing showed a higher frequency rate
than clerks.
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STUDIES IN CHEMOTHERAPY
IX. ANTIBACTERIAL ACTION OF SOME AROMATIC ARSENIC, SULFUR,

AND NITRO COMPOUNDS

By SANFORD M. ROSENTHAL, Senior Pharmacologist, HUGo BAUEER, Research
Associate, Division of Pharmacology, and ELIAs ELVOVE, Senior Chemist, Division
of Chemistry, National Institute of Health, United States Public Health Service

Since the original discovery of Prontosil by Domagk many com-
pounds have been investigated for chemotherapeutic activity.
Studies have been directed both to obtaining more effective deriva-
tives and to investigating the relation of chemical structure to thera-
peutic action. Trefouel, Nitti, and Bovet first demonstrated the anti-
streptococcal action of sulfanilamide (p-aminobenzene sulfonamide)
and later reported upon a large series of compounds related to it
(1, 2). Other contributions include those of Buttle, Gray, and
Steplhenson (3, 14,15), Fourneau et al. (4, 5), Goissedet et al. (6), Gley
(7), Girard (8), Bauer and Rosenthal (9), Mayer and Oechslin (10),
Mietzsch (11), Whitby (12), Crossley, Northey, and Hultquist (13).
Significant knowledge concerniing the effects of position in the benzene
ring and of substitutions or replacements of the amino or sulfonamide
radical has been gained from such studies.
The discovery of the antibacterial activity of the diphenyl-sulfones,

sulfides, disulfides, and sulfoxides (Buttle (14, 15), Fourneau et al.
(16), Gley (7) and Girard (8)) marked the first active compounds thatt
did not contain sulfonamide groups.

Active compounds previously described have practically all been
sulfur derivatives. While Levaditi (17) found that hydroquinonc
and 4,4'-dioxyazobenzene possess some activity, this action was linmited
to the "toxi-infection" of the meningococcus and gonococcus in mice,
and perhaps related to an antiendotoxic effect under these conditions.
Kolmer, Brown, and Raiziss (20) have reported upon the activit- of
2-amino-5-iodopyridine in suppurative streptococcal lesions in rabbits.

TECHNIQUE

All experiments were carried out upon albino mice. The drugs
were administered by mouth or subcutaneously, usually in one-half of
the maximum tolerated dose (M. T. D.). The M. T. D. was accepted
as the maximum single dose of the drug that killed not more than 10
percent of the animals. Therapy was begun within one-half hour
after inoculation of the organisms, and repeated at daily intervals for
several doses. Subcutaneous injections of insoluble compounds were
made in 0.1 cc. of olive oil. Acid solutions were neutralized with
sodium bicarbonate prior to administration.

In the present study the therapeutic index, derived from the ratio
of the maximum tolerated dose to the minimum effective dose, as

1621890-39- 2
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defined below, is only a rough approximation; it is intended to repre-
sent only a qualitative appraisal of activity to be employed for pur-
poses of comparison, and not a final coefficient of curative power.

It has become evident (18, 19) that toxicity varies considerably
from one species to another, and also that the acute toxicity is no
reliable indication of the amount of drug which will be tolerated on
repeated administration. Another source of difficulty is the variation
in therapeutic activity that is experienced from one experiment to
another and from one strain of organism to another. The minimum
effective dose (M. E. D.) is also conditioned by the length of treat-
ment, the route of administration, the period of observation, and the
percentage of survivals taken to represent an effective dose. Even
when these factors are standardized, considerable variation in results
occurs. The activity of compounds in relation to one another is
more constant. In studying a large series of compounds it is desirable
to have some basis of comparison; the information obtained under the
conditions of our experiments is of value for a preliminary comparison.
For our present purposes the survival of one-third to two-thirds of
the animals for 10 days was taken as a measure of a minimum effective
dose. The results of several experiments were considered in the
determination of the M. E. D.
Two highly virulent strains of hemolytic streptocci were employed.

Eighteen-hour peptone broth cultures containing rabbit blood were
diluted in broth 10-6, and 0.5 cc. was inoculated intraperitoneally.
This represented 100 to 1,000 lethal doses of the organisms. Similar
tests were carried out with two strains of type I pneumococcus.

RESULTS WITH ARSENIC COMPOUNDS

We have investigated a series of compounds structurally similar to
some active sulfur compounds, but differing in that the sulfur was
replaced by tri- or pentavalent arsenic. Fourneau, Trefouel, Nitti,
and Bovet (4) have replaced the sulfonamide radical of sulfanilamide
by NH2, CN, SO3H, AsO3H2 and CONH2, and in each instance the
antistreptococcal action was abolished. Tr6fouel, Nitti, and Bovet
(2) also prepared a series of arsenic benzene derivatives containing
anino or substituted amino groups (including azo compounds), all of
which were inactive.
The toxicity for mice of the anenic compounds used in this study

is shown in table 1. The trivalent arsenicals all possessed irritant
properties, as shown by local induration at the site of the injection.
No active arsenic compounds structurally analogous to sulfanila-

mide were obtained. 4-Aminophenyl and 4-nitrophenyl arsonic acid
were inactive. Tryparsamide was inactive although it was tolerated
in mice in doses up to 1.0 gm. per kilo (tables 4 and 5).
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The sulfur compounds most active against streptococci are 4,4'-.
diaminodiphenylsulfone and the corresponding nitroamino derivative.
We have found 4,4'-diaminodiphenylarsinic acid (Ba 25) and the
corresponding arsyloxide (Ba 28) devoid of action. However,
4-nitro-4'-aminodiphenylarsinic acid (Ba 30) showed some activity
both by mouth and upon subcutaneous injection (tables 2, 3, and 5).

TABLE 1.-Preliminary study of acute toxicity for mice of some arsenic and sulfur
compounds

Compound Number Dose (gi. Route Mortality
of mice per kilo) (percent)

Ba25 - 8 0.05 S. C -0-
8 .125 S.C-------------- 25

0 ,OH 8 .25 S.C-10010 .15 Oral------------- 0
As 10 .3 Oral - ------------ 0

5. 05 I.V- 0

,NH2 NH2

Ba28 - -5 0.01 S. C. I------------------ 0
5 .025 S.C.(4)----------- 0

H2N /0NH2
10 .05 S. C -70

2 CX ~10 .10 S-.C-------------- 100
As-OAs

H2NC3/ \ NlK2

Ba 29 -_----_--_-- __--__ 5 0.05 S. C -0
5 .1I S.C------------- 0

O,4, ,OH 5 .25 S.C--O-- --------- 80

AsAS10 .25 Oral -0
6 5~ Oral------------- 0

WkJ ~~~~~~~~5LO0 OraL----------------------- 40

NHCOCH3 N02

Ba 33------------------------- 5 0.025 S. C ---------------20
5 .05 S. C -0

OH ~~~~~~5.10 S.C-------------- 100
o0 / 5 .25 Oral(2)----------- 0
j As 2O 5 5 Oral(2) --------- 100

NH2 NO2

Ba 31--- 10 0.025 S. C. (oil) -0
16 .05 S. C-0
5 .1 S.C-------------- 40

02Nf<.Ase.(~N HCOCH 5 .2 S.C-------------- 4002NOAsoNHcocH3l ~~~~~~5 . 025 1OraL~~-------------- so
5 W Oral -100

02NC 1< NHCOCH3 1 0 O

I Figures in parentheses represent repetition of dosage on successive days.
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TABLz 1.-Pde1iminary study of acute toxica for mice of some arsenic and av4fur

compounds-Continued

Number Dos (gui. mortalityCompound ofme| Route (percent)

Bsalb---------_5 0 02 S. C. (on) - 0
a .05 S. C---- 0

OH ~~10 .1 S.C-..------.----------- 10

AS 5 .25 S.C- -- -------------------- 20

NHCOCH3 NO2

Ba33--- 5 0. S S. C- O
5. 05 S. C-0----------O

5 .075 S.C------------------ 40AsO3l-12 B .10 S.C------------------ 8
o 2 S.C6- -.25 - C_ - -.-- 100

NO2

Bas 4 ---------------- 5 0.0125 S.C-0
13 .025 S. C ----------------------- -77

Glutathione 6 .05 S. C - _-- 100
yAs

NHCOCH3 NO2

Ba 42 -- 5 0.025 S. C --- 0
5 .05 S. C _ -- - 0i/steine 5 .10 S. C --so

NHCOCH3 NO2

Ba 46 ----------- 5 0.10 S. C. (oil) -0
5 .20 S. C -0

CHsC0HNH:>A-As(JNO2
6 .4 S. C- 33

CH5COHNcD4AS-<j:No2

H2N CO As-eDNo2
H2N '7°-As-K7:N2

5
5
5

0.05
.10
.25

S. C. (oil)
S. C
S. C--

0
40
100

I
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TABLE 1.-Preliminary study of acute toxicity for mice of some arsenic and sulphur
compounds-Continued

Compound ~~Number Dose (gin. MortalityCompound |of mice per kilo) Route (percent)

Atoxyl - 10 0.25 S.C10
5 .6 S.C------------------ co

Tryparsamide -5 1.0 S. C -0
5 2.0 S. C-40

H2s0s<3)NHCH2CONH2

Ba35-5 0.25 Oral O--0
5 .50 Oral------------ --- _-- 20
5 1.0 Oral-80

O2N<JO SO2 ONH2
N

Ba 36-------------------------- 5 0.5 Oral------------0
5 1.0 Oral- 0
5 2.0 Oral -0

qNC~~> SO2QNHCOCH3
6 4.0 Oral -33

Ba 37 ----------------------- 5 0.5 Oral-0
5 1.0 Oral- 0
5 2.0 Oral -0

02NCJ SO CJO NHCoCH3

Acetylation of 4-nitro4'-aminodiphenylarsinic acid (Ba 29) caused
an increase of antistreptococcal action and at the same time a decrease
in toxicity of one-half. WVhen administered in amounts close to the
tolerated dose, curative effects, with a certain percentage of permanent
survivors, could be obtained. This favorable effect of acetylation of
arsenic compounds has several counterparts in the field of trypanocidal
and spirillocidal derivatives (i. e., arsacetin). By mouth the activity of
Ba 29 was approximately the same as equal doses of sulfanilamide, but
on subcutaneous injection it was more active.
The corresponding trivalent arsenic derivative was obtained both as

an anhydride, 4,4"-dinitro4',4"'-diacetyldiamino-tetrapheniylarsy-1-
oxide (Ba 31), and as a hydroxy compound, 4-nitro-4'-acetylamino-
diphenylarsylhydroxide (Ba- 31b). Both forms were approximately
twice as active and twice as toxic as the pentavalent compound.
Curative effects were seen with 0.025 to 0.05 gm. per kilo (0.5 to 1
mg. per 20-gm. mouse). They were insoluble and were administered
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subcutaneously in olive oil. The toxicity of the anhydride was greater
orally than subcutaneously, differing in this respect from other com-
pounds in this series.
The soluble glutathione (Ba 34) and cysteine (Ba 42) derivatives

of Ba 31 and Ba 31b were prepared. The glutathione derivative was
twice as toxic and four times as active as the parent compound. -Cure-
tive effects against streptococci could be shown with 0.01 to 0.015 gm.
per kilo (0.2 to 0.3 mg. per 20-gm. mouse). This represents an activity
equal to that of the highly active sulfones. Although thctoxaicity of
the cysteine derivative was less, therapeutic activity was diminished to
a greater extent than toxicity (tables 2 and 5).
By further reduction of 4-nitro-4'-aminodiphenylasic acid and its

acetyl derivative, two arsines were prepared, Ba 46 and Ba 49. As in
the case of the arsinic acid, the acetyl derivative was more active and
less toxic than the deacetylated compound. The acetylated deriva-
tive (Ba 46) was highly insoluble and was poorly absorbed from the
site of its subcutaneous injection in oil. Curative effects were seen
with 0.1 gm. per kilo, while it was tolerated in twice this dosage (tables
4 and 5).
The activity of the arsenic compounds was characterized by a limited

range of dosage. Therapeutic effects which were pronounced with a
given dose diminished rapidly when the dose was decreased.

All of the arsenic compounds in this series were tested against a
virulent strain of pneumococcus type I, but no appreciable activity
was observed with any of them.
The following arsenic compounds were also tested against Trypo-

8oma equiperdum infection in mice: Ba 25, Ba 28, Ba 29, Ba 30, Ba 31,
and Ba 42. Only Ba 42 (cysteine derivative) possessed some try-
panocidal action, bringing about prolongation of life but no perma-
nent survival when given in one-half the maxmum tolerated amount
for 3 doses at intervals of 3 days.

SULFUR COMPOUNDS

Included for comparative purposes are those sulfur compounds
analogous to the arsenic derivatives in this series (table 2). With
the exception of 4-nitro4'-acetylaminodiphenylsulfone, they have
been previously investigated.
4,4'-Diaminodiphenylsulfone is among the most active compounds

against streptococcal infections in mice (14, 16, 21, 22). 4-Nitro-4'-
aminodiphenylsulfone has been found to be of equal activity and
toxicity (5a, 16). Our results are in general agreement with these
findings; approximately 0.025 to 0.03 gm. per kilo (0.5 to 0.6 mg. per
20-gm. mouse) represented an effective dose. 4-Nitro4'-acetylamin-

I The chemical structure of these derivatives has not yet been established.
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diphenylsulfoxide was less active. It is of interest that the correspond-
ing diaminodiphenyl arsenic compounds were inactive while the
nitroamino compounds were active.
The favorable effect of acetylation upon the therapeutic action of

the 4-nitro-4'-aminodiphenyl arsenic compounds was not to be antici-
pated from the results with sulfur compounds. Acetylation of sul-
fanilamide reduces its activity to a trace. Acetylation of 4,4'-diamino-
diphenylsulfone reduces its activity several fold, although toxicity is
decreased to an even greater extent. Incomplete absorption from the
alimentary tract is a factor in the decreased toxicity of this compound
(9, 21, 22).
Our results with the asymmetric arsenic compounds led us to study

the acetylated derivative of 4-nitro4'-aminodiphenylsulfone. Our
results in mice indicate that acetylation of this compound does not
diminish its antistreptococcal activity while it does bring about a
decrease in toxicity to approximately one-tenth of the free compound
(tables 2, 4, and 5). This derivative possesses a very high therapeutic
index against streptococcal infections in mice; while variation in
absorption and excretion might account for some of the decrease in
toxicity, the fact that the therapeutic activity is not decreased makes
this observation of significance. Results in pneumococcal infections
in mice were much less marked, and showed no appreciable superiority
over the other sulfones in this series.

AROMATIC NITRO AND AMINO COMPOUNDS

Experiments were carried out with a series of 4,4'-diamino, -dinitro and
o ola

-nitroamino compounds possessing the linkages Ic/ ndZ>§.

In spite of the relatively low toxicity of these compounds no thera-
peutic activity was observed against streptococcal or pneumococcal
infections in mice. These compounds, the benzophenones, and benz-
hydrols represent a replacement of arsenic or sulfur by carbon.
At the suggestion of one of us (E. E.) some simple nitro- and

nitrosobenzene derivatives were investigated. Some activity against
pneumococcus infections in mice was observed with p-nitro-benzoic
acid.2 This compound was more toxic than sulfanilamide but
with maximum tolerated doses a prolongation of life was observed
which was as great as or greater than the effect of similar doses (by
weight) of sulfanilamide. Only rarely, however, did survival occur as
a result of therapy. The toxicity by mouth was less than that upon
subcutaneous injection, and greater prolongation of life could be
obtained by oral administration (tables 6 and 7).

2 Since this was written a report of the antistreptococcal and antipneumococcal action of p-nitrobenzolc
wid and some esters by R. L. Mayer and C. Oechslin has appeared (Compt. Rend. Soc. Biol., 130:211
(1939)).
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TABBLI 6.-Toxicity and antibacterial activity of some benzophenones, benzhydrols,
nitro and amino benzoic acids and related compounds

Compound ML T. D., Route Activitygmn. per kilo

4,4'nitrodiphenylmetbaae __ ._______. -2.0 S. C. (oil) 0
4,4'-dinitrobenoplienone2- - _ _1.5 8. C. (oil)
4-an no-4'-nitobenophne - - - - 1.5 8. C. (oil) .
4,4'.diaminobeophenone - .5 Oral
4,4'-tetramethyldiaminobaophenone_- 2.0 8. C. (oil) 0
4,4'.diaminobenshydrol 1 - .5 8. C. (oil) 0O4,4'-diaminoben hydrolI- 1.0 Oral -------------- 0
4,4'-tetramethyldinobnzbydrol -1.0 Oral -------------- 0

2-nitrobenzoic a d-d- - _ 0.a 8. C., a- -- 0
8-nitrobensoic aid - - - 5 8. C., oral 0
4-nitrobenzoic acid - - --5 S. C MModerate
4-nitrobensoic acid - - - L 0 Oral S Moderate
1,3,5-trinitrobensoic acid --- . 3 8. C -0-------O4-nitrobenzamide - - - 1.0 8. C (oil) 02 True
4-nitrobenshydraside -- - . 03 8. . (oil) 0O
4-nitrosobensoic acid 1 --- . 08 8. C-
4-hydroxylaminobeoic acid _

- _--- .5-1.0 8. C-0 _ O
4-aminobenzoic scid __

------ 8. 0-0
4-aminobenzoic acid--- __-------------- 204 0 Oral --------------0
4,4'-oxybenhoio acid I __--- .5-10 8. C¢------- 0
4,4'o c 5JI- - ---------1.0--LO Oral0 _ _4,'obeoic acid -------- .2 8. 0 -0 _
4.4'-azoben-oic acid _ _ _ _ .5 Oral---.-------- 0
4-nitrobensaldehyde _ - - .5 8. C. (oil) _ 'Moderate
4-nitrobensaldehyde _____-________ ----------_ 1. 0 Oral ' I Moderat
4-nltrobenzal bromide __-- 1.0 8. 0. (oil) _ ' Moderate
4-nitrobensal bromide _- - .5-1.0 Oral --------------- 2 Modete
4-nitrobenzyl chloride__----.5 S. C. (i)- Blight
4-nitrobensyl chloride--- - .5-1.0 Oral-------------- 2l 2 sight
4-nitrotoluene-- _ 1.0 Ora ___ _ 'Moderate
4-nitroaniline------------- 1.0L _ Or-S- -- 0
4-nitrodiphenyamfne----- .5-1.0 8. C. (oil) 0
4-nitroacetanilide _ ___

------- .5 S.C. (oi) 0
4-nitrophenylglycine --- . 8. C- O
1-nitro--methoyp-e-ol - ._6--. 8. ..
1-nitrob4-metsene - )------------._. 2.0 Or. -(on)
1,-dinitrobenzens--- ---- - -_ .)05 Oral__-- ........al2.---Co
4-nitrodiphenyl __

- --------.- 2. 0 8. C. oi 0
4,4'-dinitrodlphenyl __---- 2.0 8. C. (oil) 0
4, '-dinitrA-m--oasobene - -- 1.0 8. C., oral-
4,4'-dinitrodiphenyl ether --- 1.0 8. C. (oil) 0 O

4-nitrosophenol sodium _-_-_-_-- -0- _ 125 8. C-0
4-nltrosodimethylanine _-- .025 8. C. (oil) 0
4-nitrosod-phenyan-._-_- __ .05 8. C. (oil) 0_
Diphenyl nitros-__a__-_-ne_---------- .6 S. C. (oil)
Diphenyl -itro-amine-.________ ------------ L 0 Oral 0

1Prepared by H. B.
2 Prolongation of life, especiyalypain

4-Nitrobenzoic acid differed from compounds of the sulfur and
arsenic series in that activity was less marked upon streptococcal than
upon pneumococcal infections. With maimum doses some prolon-
gation of life was observed but the effect was much weaker than that
obtained with similar doses of sulfanilamide.
Experiments were also carried out upon a series of compounds

related to 4-nitrobenzoic acid. Substitution of the COOH group by
CHO, CHs or CHBr2 did not greatly affect the activity; 4-nitro-
benzyl chloride (CH2CI) was less active (tables 6 and 7).

Substitution of COOH by CONH2 (4-nitrobenzamide) decreased
activity to a trace; substitution by CONH.NH2 (4-nitrobenzhydrazide)
abolished activity, but only small doses could be given because of
toxicity. Replacement of the COOH group by NO2 (1-4-dinitroben-
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zene), NH2 (4-nitroaniline), NH.CH2COOH (4-nitrophenylglycine),
NH.CoH5 (4-nitrodiphenylmine), NH.COCH, (4-nitroacetanilide),
O.CHs (4_nitroanisol), CeH1 (4-nitrodiphenyl), or AsO3H2 (4-nitro-
phenylarsonic acid) abolished activity in tolerated doses. The inac-
tivity of the benzophenones and benzhydrols has already been referred
to (table 6).
Reduction of the nitro group of 4..nitrobenzoic acid abolished

activity. Various stag of reduction were represented by 4-nitroso-,
azoxy-, azo-, hydroxylamino-, and axninobenzoic acid, all of which were
inactive.
Mayer and Oechslin (10, £S) have investigated the various products

of oxidation of the amino group of sulfanilade. Their series included
the corresponding 4-nitro-, 4-nitroso-, azoxy-, azo-, 4-hydroxylamino-,
and 4-aminobenzenesulfonade. They report activity for all mem-
bers of the series except the azo compound; 4-nitrobenzenesulfonamide
was more active but also more toxic than the amino derivative (sulfan-
ilamide). The benzoic acid derivatives differ, therefore, from the
sulfonamide series in that activity has been observed only for the
nitro compound.
Changes of the position in the benzene ring to ortho- and meta-

nitrobenzoic acid destroyed activity. 1-34-Trinitrobenzoate was also
inactive.
Other related compounds, all inactive, were 1-nitro-3-methoxy-

phenol, 4-nitrosophenol sodium, 4,4'-dinitroaminoazobenzene, 4-
nitrosodiphenylamine, diphenylnitrosoamine, 4-nitrosodimethylani-
line, 4,4'-dinitrodiphenyl, 4,4'-dinitrodiphenyl ether (table 6).

DISCUSSION

The interest in the compounds reported in this paper lies in the
relationship of their structure to their antibacterial action. Chemo-
therapeutic activity of two different types of compounds containing
no sulfur also affords new possibilities of chemical approach to the
problem. Some of the arsenic compounds with a structure corre-
sponding to the highly active diphenyl sulfur compounds were found
to possess a high degree of activity, thus giving evidence that sulfur
is not essential to therapeutic action. However, of the active arsenic
compounds so far obtained, the toxicity has been such that the effec-
tive dose closely approaches the toxic dose.

Acetylation of the 4-nitro-4'-aminodiphenylarsinic acid did not
diminish therapeutic activity, although it did decrease toxicity. This
was also true for the corresponding arsine, as well as the asymmetric
4-nitro-4'-aminodiphenylsulfone. This is evidence that a nitro group
in certain structural arrangements may be more important than a free
amino group. Other evidence to this effect was shown in that 4-nitro-
4'-aminodiphenylarsinic acid (Ba 30) was active while the correspond-
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ing diamino compound (Ba 25) was inactive. Likewise, some anti-
bacterial activity was found for p-nitrobenzoic acid and related com-
pounds, while the corresponding p-amino-derivative, although of lower
toxicity, was devoid of activity. Buttle and co-workers (16) reported
a trace of antistreptococcal action for 4,4'-dinitrodiphenylmethane,
while the amino compound was inactive. In our experiments no
appreciable activity was observed with the former compound.
The difficulties, however, must be pointed out in separating the

activity of a certain radical from that of the rest of the molecule.
As examples may be cited the facts that the diaminodiphenylarsinic
compounds are inactive while the corresponding sulfur compounds
are active; 4-aminobenzoic acid is inactive while 4-aminophenylsul-
fonamide is active; 4-nitrophenylsulfonamide is more active than the
amino compound but 4,4'-dinitrodiphenylsulfone is less active than
4,4'-dianodiphenylsulfone.
Mayer (10) found p-nitrobenlenesulfonumide five times as active

as the amino compound (sulfanilamide), while p-hydroxylanuno-
benzene sulfonamide was highly bactericidal in vitro but only slightly
active in the body. Mayer suggested (23) that the hydroxylamino
compound is the active derivative formed from sulfanilamr.ide in the
body; he explained its slight action in vivo on a basis of its rapid
oxidation at the site of injection.

In our experiments any reduction of the nitro group of 4-nitrobenzoic
acid abolished activity. While the greater toxicity of the nitroso
compound might have reduced the tolerated dose to where no effect
was obtained, this would not account for the inactivity of the hydroxyl-
amino, the amino, the azoxy, and the azo derivatives. The impor-
tance of the carbonyl (CO) group in the para position is also seen in
that only those compoumds containing this or a closely related group
were active.

SUMMARY

Two new types of chemical compounds have been found to possess
antibacterial properties.

(a) The asymnetric 4-nitro-4'-aminodiphenylarsinic acid and cor-
responding arsyloxide and arsine were active against streptococcal
infections in mice. Acetylation increased activity and lowered tox-
icity but the effective doses were close to the toxic doses. The sym-
metric 4,4'-diaminodiphenylarsinic acid and arsyloxide were inactive.

(b) 4-Nitrobenzoic acid, the aldehyde, 4-nitrobenzal bromide, 4-
nitrobenzyl chloride and 4-nitrotoluene possessed some activity, par-
ticularly against pneumococcal infections in mice.
The various reduction products of 4-nitrobenzoic acid were inactive,

as were likewise the symmetric and asymmetric benzophenones and
benzhydrols, and a series of other nitro and nitroso compounds.

1332JuSs 21, I=3



Some sulfur compounds were included for their comparative ac-
tiyi,y.. It was fouud that acetylation of 4-nitro-4'-aminodiphenyl-
sulfone decreased its toxicity without decreasing its antistreptococcal
activity. This compound possesses a very high therapeutic index
against streptococcal infections in mice.
The fact that antibacterial properties have been demonstrated for

some asymmetric arsenic compounds containing a nitro group, and
also for some s.imple aromatic nitro compounds, demonstrates the
importance of the nitro group and also that sulfur is not essential to
therapeutic activity.

Chemical Supplement

By HUGO BAUER

4,4'-Diaminodiphenylarsinic acid (Ba 25) was-repared according to
L. Benda (24) and F. L. Pyman and W. C. Reynolds (26).

4,4',4",4"'-Tetraaminotetraphenylarsyloxide (Ba 28) was prepared
by reduction of 4,4'-diaminodiphenylarsiniic acid in hydrochloric acid
solution by means of sulfur dioxide, employing iodine as a catalyst.
The tetrahydrochloride thus obtained yielded the. free amino com-
pound in fine needles upon treatment with ammonia. Melting range
85-900 C.

4-Nitro-4'acetylaminodiphenrylarsinic atid (Ba 29).-This compound
was formed by the action of diazo-p-nitroaniline uipon p-acetylamino-
phenylarsinoxide in a dilute solution of acetic acid. The colorless
needles melted at 2580 C. Analysis: C14H13jON2As. Calculated
As 20.58 percent; found As 20.43 percent.

4-Nitro-4'-aminodiphenylarsinic acid (Ba 30).-The corresponding
acetyl compound was deacetylated by heating with concentrated
hydrochloric acid. Yellow needles. M. P. 2390 C. Analysis:
C12HI1O4N2As. Calculated As 23.26 percent; found As 23.61 percent.

4,4"-Dinitro-4',4"'-diacetyldiaminotetraphenylar.yloxide (Ba 31).-
4-Nitro4'-acetylaminodiphenylarsinic acid was reduced with sulfur
dioxide and a trace of iodine in a mixture of glacial acetic acid and
hydrochloric acid. The compound was precipitated with water and
crystallized from benzene. The pale yellow needles contained ben-
zene of crystallization. Melting range 95-99° C. Analysis: C28H24
07N4As2+2C86H6. CalculatedAs17.97percent;foundAsl8.28percent.

4-ATitro-4'-acetylaminodiphenylarsylhydroxide (Ba 31b).-The cor-
responding arsyloxide (Ba 31) was dissolved in a solution of dilute
sodium hydroxide and dilute acetic acid was added. The hydroxide
crystallized in colorless needles which showed no sharp melting point,
but softened at about 700 C. Analysis: C1HI130N,As. Calculated As
21.53 percent; found As 20.89 percent.

4-Nitrophenylarsonic acid (Ba 33).-For preparatin see H. Bart
(26).

1621890-39 S
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4,4"-Diniro-4',4"'-diacetyIdiaminotetraphnylarsyloaide±+glutathione
(Ba 34).-Equal parts of the components were dissolved in a small
amount of alcohol along with a little water, and warmed to about
400 C. for 5 minutes. The mixture was evaporated in a vacuum
desiccator.

4-Nitro-4'etylaminodiphenylarsYlhydroxide±cysteitn (Ba 42).-
A mixture of the components containing an excess of cysteine was
prepared as described for the glutathione preparation. The resulting
product was not further investigated chemically.

4,4"-Dinitro-4',4"'-diacetyldiaminotetraphenyldiarsyl (Ba 46).-
4-Nitro4'-acetylaminodiphenylarsinic acid in an acetone solution was
reduced with hypophosphorous acid containing a trace of potassium
iodide. Yellow powder. Analysis: C2&H240NNAs2. Calculated As
22.63 percent; found As 22.65 percent.

4,4"-Diniiro-4',4"'-diaminotetraphenyldiars$Y (Ba 49).-The reduc-
tion of -nitro4'-aminodiphenylarsinic acid was made with hypo-
phosphorous acid in the presence of potassium iodide. Orange
powder. Analysis: C24H2004N4As2. Calculated As 25.92 percent; found
25.22 percent.

4-Nitro-4'-aminodiphenylsmulfone (Ba 35).-The acetyl derivative (Ba
36) was deacetylated by heating with a mixture of equal parts of con-
centrated hydrochloric acid and alcohol for one-half hour. The
hydrochloride thus obtained yielded the free base upon treatment with
ammonia; it was recrystallized from alcohol. Yellow needles, M. P.
1720 C. Analysis: C12HoON2S. Calculated S 11.53 percent; found
S 11.67 percent. (See Buttle et al. (15).)

4-Nitro-4'-acetylaminodiphenytsulfone (Ba 36).-4-Nitro-4'-amino-
diphenylsulfide (F. Kehrmann and E. Bauer (27)) was acetylated.
Ten gm. of the acetyl compound were dissolved in 100 cc. of glacial
acetic acid, 5 cc. of 30 percent hydrogen peroxide added, and the mix-
ture boiled for one-half hour. Following the addition of water the
solution was cooled. Nine gm. of yellowish crstals which separated
out were recrystallized from alcohol. M. P. 223° C. Analysis:
C14HI208N2S. Calculated S 10.01 percent; found 10.13 percent.

4-Nitro-4'-cetylaminodiphenylulfoxid (Ba 37).-Sixty gm. of 4-ni-
tro-4'-acetyla inodiphenylsulfide were dissolved in 600 cc. of glacial
acetic acid, 27 cc. of 30 percent hydrogen peroxide added, and the
mixture heated at 1000 C. for 3 hours. Upon addition of water crys-
tals separated which were recrystallized from alcohol. Thirty-nine
gm. of yellowish needles were obtained which melted at 2120 C.
Analysis: CIH1204N2S. Calculated S 10.54 percent; found 10.53
percent.

4,4'-Dinitrobenzophenone (Ba 48).-For preparation see W. Staedel
(28).
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4,4'-Diaminobenzophenone (Ba 50) .-For preparation see W.
Staedel and E. Sauer (29).

4-Nitro-4'-amirnobenzophenone (Ba 55).-This compound, not pre-
viously described, was prepared by partial reduction of 4, 4'-dinitro-
benzophenone with alcoholic ammonium sulfide. Orange needles
crystallized from alcohol. M. P. 1790 C. Analysis: CO3H003N2.
Calculated N 11.57 percent; found 11.65 percent.

4, 4-'Diamitno bendhydroI (Ba 51).-For preparation see H. Wichel-
haus (80).

4-Hydroxylaminobenzoic acid (Ba 54). 4-Nitrobenzoic acid, in the.
form of its barium salt, was reduced with zinc dust in the presence of
ammonium chloride, according to the method of E. Bamberger and
F. L. Pyman (31). White needles were obtained with no melting,
point, but which showed decomposition beginning at about 170-1750 C.
This compound reduced Fehling's solution at room temperature.

Analysis: C7H703N. Calculated N 9.15 percent; found 8.85 percent.
4-Nitrosobenzoic acid (Ba 53).-4-Hydroxylaminobenzoic acid was

oxidized with ferric chloride; a yellow amorphous precipitate wats
formed. With diphenyl&nine sulfuric acid reagent a deep red color
is produced. The compound has been described previously by F. I.
Alway (32).

p-Azoxybenzoic acid (Ba 45).-p-Azobenzoic acid (Ba 44). For
preparation see G. Bachrach and R. Weinstein (33).
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VARIETIES OF MEXICAN TYPHUS STRAINS

By M. Ruz CASTANEDA and ROBzRTO SILVA, Typhus Laboratory, Department of
Medical Research, General Hospital, Mexico City

In 1929 one of us (1) isolated two strains of typhus from patients
during a short-lived epidemic occurring in a village near Mexico City.
The strains failed to produce the characteristic scrotal swelling reaction
with the regularity observed by Mooser (2) in his Mexican strains.
One of the strains produced scrotal reaction in two guinea pigs out of
26 serial transfers, the other one showed no scrotal reaction in 25
generations; then by transfer into human lice by the Weigl method
and inoculation of the ground lice into guinea pigs, the swelling of the
scrotum was established with regularity for a few generations before
discontinuing the strain. The isolation of nonorc.hitic strains in
Mexico, before the report of Neil in 1917 and the studies of Mooser
in 1928, seems to have been the rule, because the descriptions conform
with those of Nicolle in his first communications. The discovery of
Dyer, Rumreich, and Badger (3), in rat fleas, and by Mooser, Cas-
taneda, and Zinsser (4), in the brains of rats of a rickettsial disease
similar to the Wilmington and Mooser strains of typhus, was taken as
a proof that the New World typhus has a murine origin. The non-
orchitic strains isolated in Mexico were considered by Nicolle (5) as
intermediates between the murine and the Old World typhus.

In 1934, Mooser, Varela, and Pils (6) obtained 5 nonorchitic strains
from patients during a typical epidemic of typhus. In accordance
with the opinion of Nicolle, these authors applied the name "epidemic"'
to their strains and also considered them as intermediates between
murine and Old World typhus. They established a subdivision of the
Mexican typhus, separating it into "endemic" and "epidemic"
strains, corresponding to murine and Europeanlike strains, respectively.
During the past 2 years the typhus incidence in Mexico City has

been low if we compare it with previous years. From the cases
brought to the General Hospital we isolated several strains of typhus
which we consider sufficiently interesting to describe in the present
paper.

METHODS AND MATERIALS

Forty-six patients in whom a diagnosis of typhus fever was estab-
lished by clinical and serological data, were bled from the 4th to the
13th day of the disease and 5 cc. of this blood was injected by intra-
peritoneal route into a rat in each case We used rats for the first
animal transfer following the experience of Mooser, who obtained
better results with these animals than by direct inoculation into
guinea pigs. Most of the rats were killed from the fifteenth to the
twentieth day after the injection; a few were killed later. The
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brains were emulsified in saline and injected into male guinea pigs,
which were observed daily in order to note the appearance of fever or
the scrotal reactions. When the inoculated guinea pigs developed
febrile reactions suggestive of the typhus infection, the animals were
killed and the brain emulsions transferred to new guinea pigs, usually
on the 5th day of the fever. The animals were castrated under ether
anesthesia when scrotal swelling was found, and the tunica vaginalis
was first smeared for microscopical examination and then washed with
salt solution and the washings were injected intraperitoneally into
new guinea pigs. Part of the guinea pig brain not used for inocula-
tion was fixed and stained for the study of typhus lesions. The
newly isolated strains were submitted to cross-imnmunity tests,
the recovered animals being reinoculated with tunica washings from
guinea pigs infected with our "L" orchitic strain.

All strains in which the diagnosis of typhus was established by the
finding of rickettsiae in the tunica, typhus lesions in the brain, and
by cross-immunity tests were discontinued. Some other strains were
lost after one or two transfers in guinea pigs, the last of which did not
present fever or swelling but showed immunity when reinoculated
with the orchitic "L" strain. The results were considered negative
when no fever or swelling was observed in the guinea pigs injected with
rat brain and the animals developed typhus fever when reinoculated
with the "L" strain. The investigation of the survival of the strain
in mice through successive transfers was made in a manner similar
to that followed by Savoor and Velasco (7). Tunica or brain emul-
sions from guinea pigs infected with the strain to be tested were
injected in amounts of 2 cc. into three mice by intraperitoneal route
and transfers were made at 10-day intervals from mice to mice and
into one guinea pig.

In staining the smears of the tunica vaginalis and preparing brain
sections for the search for typhus lesions we followed the methods
described in our previous publications.

ISOLATION OF TYPHUS STRAINS FROM PATIENTS

From October 1936 to January 1938, 69 patients suffering from
typhus fever were admitted to the General Hospital of Mexico City.
No attempts were made to isolate typhus strains from cases arriving
after the thirteenth day of the disease.

In table 1 is indicated the monthly distribution of typhus patients
admitted to the service, the number of cases suitable for rat inocula-
tion, the strains of typhus isolated after transfer to guinea pgs, and
those which were lost by premature death of the rats from inter-
current infections or because the guinea pigs did not react to the rat
brain inoculation. Forty-six of these cases were bled for rat inocula-
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tion, from which 20 typhus strains were recovered and many of-these
were established in guinea pigs for several generations. Disregarding
the 8 cases lost by premature death of the rats, the table shows that
from 38 cases of typhus, in more than 50 percent the disease was
successfully transferred to laboratory animals by the rat to guinea pig
method.

TABLE 1.-Strains isolated from typhus patients

T,1)huS Cases trana- Rats lost Guinea Number ofus Cases trans- beforeready pigs which typhu
Month mited to ferred into for transfer were nega- strains

te htditalo rats into guinea tive to In- obtained inthehospital ~~pigs oculation guinea pigs

1936
October - - 4 2 0 1 1
November - -1 1 _ 0 0 1
December- 1 1 0 0 1

1937
January - - - 3 2 0 1 1
February - -6 3 0 2 1
March--- -4 3 1 1 1
April 1 0 0 1
May - -3 2 0 2 0
June - -2 1 1 0 0
July - -6 a 1 2 0
August - -9 8 0 3 6
September - - 4 0 2 2
October - -5 8 1 1 1
November - -5 4 3 1 0
Dezember - -3 3 1 1 1

1938
January - -7 6 0 1 4

Total- 69 46 8 18 20

PROPERTIES OF 20 MEXICAN TYPHUS STRAINS

The data conceming the typhus strains from 20 patients is sum-
marized in table 2. It was apparent that the severity of the disease
had no influence on its transmission to laboratory animals. Most of
the strains were obtained before the tenth day of the disease, and in
two cases 1 or 2 days later. No attempts were made after the thir-
teenth day. The transfer of the infection from rats to guinea pigs
was characterized by the appearance of fever, and with strain "L" and
in cases 13, 28, and 42 a more or less pronounced swelling of the
scrotum was also apparent, which only in strain "L" remained a
constant feature of the infection. However, in strain No. 42 the
scrotal reaction reappeared in some of the subsequent transfers. Of
the remaining strains, nonorchitic in the first transfer, No. 5 became
orchitic and the swelling was transmitted for several generations by
using tunica washings or brain emulsions for the inoculations. Several
strains were lost accidentally or by inapparent typhus infections;
others were carried for a sufficient number of transfers to be classified
according to their clinical features.

Considering the scrotal swelling as a constant sign of the murine
type of typhus we may say that from our 20 strains 2 were murinelike,
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because the local reaction was transmitted in from 11 to 112 genera-
tions. One of these strains was discontinued in order to save animals,
but the other one is still going on and has been successfully used in the
elaboration of typhus vaccine and typhus antiserum. Eight strains
were lost by inapparent typhus infection after one to six transfers.
Of these Nos. 3, 7, and 28 showed one or two scrotal reactions, but
the majority of the inoculated animals showed no swelling. The re-
maining 10 strains were characterized by the Europeanlike course of
the infection. However, the scrotal reaction was not infrequent and
in many cases lasted as long as in murine strains, which may be
accounted for by the considerable doses of inoculum injected, reaching
at times one half of a brain into one single guinea pig. In these Euro-
peanlike strains the microscopic examination of the tunica when the
scrotal swelling appeared very rarely showed rickettsia bodies.

Strains No. 42, 44, and 45 were transferred from 11 to more than 25
generations, many of the animals showing the scrotal reaction; but
this was not easily transferred from tunica material, and with the ex-
ception of No. 42, in which three successive swellings were observed,
this sign was never produced consecutively. Furthermore, in one
instance, X-rayed rats were inwoculated with strain 42 and rickettsiae
were found in the tunica of such animals, but the inoculation into
guinea pigs of the rat tunica washings failed to produce the scrotal
swelling.

TABLE 2.-Varieties of Mexican typhus strains

co +a 8._.-

Date of ad. Course o 0 1 Typeof
mi& i.-)n of the of t$e e the Observations

.patient dtoease Disc

0

2 Oct. 27. 1936 Grave - 8th 112 250 250 0 Murine-----'L" strain used for the prepa-ration of vaccine.
3 Nov. 13, 1936 FataL_- 8th 3 4 3 1 Intermedia-te... Slight unilateral scrotal reac-

tion. Discontinued.
4 Dec. 6.1936 _do_-- 11th 5 6 1 4 European- Last transfer was inapparent.
5 Jan. 2,1937 - do_-- 10th 13 13 11 2 Murine- Discontinued.
7 Feb. 8,1937 Mild 10th 6 6 2 3 Intermediate. Last transfer was inapparent.

11 Mar. 28, 1937 do_-- 10th 6 6 0 5 European Do.
13 June 28,1937 _do_.. 8th 3 3 1 1 (?)- - Do.
22 Aur. 18,1937 Grave- 10th 7 7 1 6 European- Lost accidentally.'
24 Aug. 25,1937 --do.. 11th 6 6 0 6- do-Do.'
25 Aug. 31,1937 Mild 2' 9th 7 7 0 7- do- Do.'
26 do-- do.2'. 4th 8 8 0 8- do- Lost by intercurrent Infection.
27 ---do-- do.2.. 9th 11 11 1 10- do-Do.
28 Sept. 5,1937 ...do___ 7th 5 5 1 4 (?)- Lost accidentally.'
31 Sept. 28.1937 do_-- 7th 2 2 O 1 (?)- Last transfer was inapparent.
32 Oct. 9, 1937 Fatal. 8th 1 1 0 0 ?)- Inapparent infection proved

by immunity test.39 Dec. 3,1937 Mild 8th 1 1 0 0 (?)- Do.
42 Jan. 11, 1938 do__- 12th 27 53 10 43 European- Nonorchitic strain No. 42.
44 Jan. 20,1938 ..-do.-- 9th 17 18 4 14- do- Discontinued.
45 Jan. 21,1938 do... 9th 11 12 2 10 ._-do-Do.
46 Jan. 24,1938 Fatal 9th 2 2 0 1 (?)-Lasttransfer was inapparent.

I An accident occurred in the animal room which resulted in the loss ofseveral guniea pigs, including thoseinoculated with strains 22, 24. 25, and 28.
' These Datients were members of the same famfly.
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BRAIN LESIONS

A search for brain lesions in guinea pigs infected with both orchitie
and nonorchitic strains showed that the orchitic strain "L" had little
tendency to produce typhus lesions in the brain as compared with
nonorcliitic strains. The animals were killed on the seventh, eleventh,
and sixteenth days, and the lesions were usually found on the eleventh
day. Eight nonorchitic straims studied showed brain lesions when the
nmals were killed on the eleventh to the sixteenth day. The lesions

were particularly numerous in strain 42, which we have kept as repre-
sentative of the Mexican nonorchitic strains.
A systematic study of the brain lesions is now being conducted in a

manner similar to that followed by Lillie, Dyer, sand Armstrong (8).

TRANSFER OF MEXICAN NONORCHITIC STRAINS THROUGH MICU

Since Nicolle and Laigret (9) and Laigret and Jadin (10) found that
Old World typhus was lost by successive transfers in rats and mice,
while murine strains were easily kept in these animal species, we found
it interesting to test our nonorchitic strains in mice. Strains No. 27,
42, 44, and 45 were inoculated into mice and transferred from mice
to mice for three or four generations. The guinea pigs that were
injected in order to detect the presence of typhus infection showed that
these strains were lost from the second to the third transfer from mice
to mice. These experiments show that there is an additional simi-
larity between our nonorchitic strains and the Old World typhus.

VACCINATION EXPERIMENTS AGAINST MEXICAN ORCHITIC AND NON-

ORCHITIC STRAINS

One of our orchitic strains has been used for the preparation of
vaccines by methods recommended by Zinsser and Castaneda (11).
The vaccines contained about 5,000 million rickettsiae per cubic centi-
meter and have been tested in guinea pigs subsequently inoculated
with the homologous strain. This vaccine has been used in this labo-
ratory in 14 workers who have been in close contact with typhus
strains. Of these workers one developed a short febrile reaction 1
month after vaccination which, because of the characteristic serologic
reaction (12), we suspect was an accidental typhus infection.

Recently, a careful study of the vaccine was made in our laboratories
by Veintemillas (13), who demonstrated that the Mexican vaccine was
capable of protecting guinea pigs with a single dose of 1 cc. of forma-
linized rickettsiae given subcutaneously. Partial protection was
obtained by injection of X, 3%, and even 34 cc. The vaccinated animals
were tested with the "L" strain used for the preparation of the vaccine.
In the same series of experiments Vientemillas observed that guinea
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pigs vaccinated with one single dose of vaccine and tested with the
nonorchitic strain No. 42 developed typical Europeanlike typhus,
exactly as did the nonvaccinated controls. This failure to protect
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FIGUR 1.

guinea pigs with Mexican vaccine against Mexican nonorchitic strains
with doses which were effective against the homologous "L" murine-
like typhus shows another property which belongs to the European
strains. However, the treatment of guinea pigs with three or four
doses of vaccine at 5-day intervals afforded complete protection against
strain No. 42.
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DISCUSSION

The incidence of typhus fever in the city of Mexico during the 16
months of observation to which we have referred in this paper, was
lower than in comparative periods of time in previous years. The
number of cases admitted to the General Hospital at an average of
4.5 per month, with a maximum of 9 and a minimum of 1, gives a
fair idea of the total monthly incidence in this city. Figure 1 shows
the incidence of typhus registered from 1927 to 1937 in Mexico City
and suburbs, and in black columns are recorded those admitted to
the Hospital. Whether the cases registered from October 1936 to
January 1938 may be considered endemic or as a long standing epi-
demic of low case rate, we are not in a position to discuss, but it is
evident that the typical outburst of an epidemic of typhus did not
occur within this period of time. The isolation of various strains of
typhus which presented great differences from one another corrobo-
rates the hypothesis that typhus fever in Mexico is constantly starting
from a murine origin and then, by the influence of man-to-man adapta-
tion, undergoes transformation towards the European type. Many
strains may revert to the original murine type, but others retain the
newly acquired characteristics. This theory, which has been repeat-
edly sustained by Zinsser, Mooser, Nicolle, and ourselves, is illus-
trated in table 3. Some of the known strains of typhus are indicated
with their relative positions between the murine and European
types.

TABLE 3

Strain Neil-Mooer reaction Type of the strain

Breinl strain -__--__--_______ Incidental -___-_-_-_-_- Typical European typhus.
Tunisian typhus -------------- do-European.
"Boston" (Zinsser and Castaneda, Not observed -Do.

1933).
Strains No. 42. 44, and 45- Frequent- Do.
"Zinacatepec" (Mooser, Varela, and Reverted to orchitic typhus l Intermediates.

Pils. 1934).
"J" strain (Castaneda, 1930) - do.'-Do.

No. 7 -Spontaneously reverted-Do.
"L"strain -Constant- Murine.
American sporadic strains (Maxey do-Do.

1929).
Mooser strain (1928) -do ---- __-_-_---- Do.
Dyer's flea straSns (1931) - do-Do.
"Belen" strain' (Mooser, Castaneda,- do -_____ Typical murine typhus.
and Zinsser, 1931).

I The infected animals were inoculated daily in the Deritoneum with guinea pig blood.
' The strain was transferred through human lice and then recovered in guinea pigs.

One of the most important differences between European and
Mexican typhus was that found by Zinsser and Castaneda (14) in
their cross-immunization experiments. The observation in our lab-
oratory, by Veintemillas (13), of similar differences in the protective
power of the vaccine against orchitic and nonorchitic Mexican strains
is a valuable contribution, because it suggests that the immunolog-
ical differences are only quantitative. We believe, so far, that it is
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premature to consider that the Mexican vaccine is insufficient to
protect against the European typhus, as such opinions are based
mainly on the relatively short experimental data of Zinsser and
Castaneda (14). Certain other work in this line cannot be given
serious consideration, owing to the low antigenic value of the vaccines
with which it was made. The necessity of using rich vaccines is
emphasized by the fact, already mentioned, that the vaccine protects
better against Mexican orchitic than against Mexican nonorchitic
strains, unless we assume that No. 42 is an imported strain.

In regard to the subdivision of Mexican typhus into "endemic" and
"epidemic" based on the clinical aspects of the guinea-pig infection,
we believe that such designations are not correct. Typical murine-
like strains have been found during epidemic periods, and on the
other hand our Europeanlike strains were isolated during a non-
epidemic period.

SUMMARY

From October 1936 to January 1938, 69 cases of typhus were
admitted to the General Hospital of Mexico City. Of these cases,
46 were bled for inoculation into rats and then guinea pigs were inoc-
ulated with the brains of those rats which survived 15 to 30 days
after injection. Eight rats died from intercurrent infection before
they were ready for transfer, but the 38 remaining animals produced
in guinea pigs 20 typhus strains. Two of these strains showed the
characteristics of the murine typhus; 8 were lost by inapparent infec-
tion, but some showed the scrotal reaction after one or more trans-
fers into guinea pigs; and the remaining 10 strains were nonorchitic,
showed numerous brain lesions, could not be kept in mice for more
than two transfers and had some minor immunological differences
from the orchitic strains. These properties correspond to the Euro-
pean type of typhus, but it is our opinion that such strains were not
imported.

REFERENCES

(1) Castaneda, M. Ruiz: A study of the relationship of the scrotal swelling and
rickettsia bodies to Mexican typhus fever. J. Exp. Med., 52: 195 (1930).

(2) Mooser, H.: Experiments relating to pathology and etiology of Mexican
typhus (tabardillo), clinical course and pathologic anatomy of tabardillo
in guinea pigs. J. Infect. Dis., 43: 241 (1928).

(8) Dyer, R. E., Rumreich, A., and Badger, L. F.: Typhus fever; virus of
typhus type derived from fleas collected from wild rats. Pub. Health
Rep., 46: 334 (1931).

(4) Mooser, H., Castaneda, M. Ruiz, and Zinsser, H.: Rats as carriers of Mexi-
can typhus fever. J. Am. Med. Assoc., 97: 231 (1931).

(5) Nicolle, C.: Origine commune des typhus et des autres fiavres exanth6ma-
tiques. Leur individualite presente. Arch. Inst. Pasteur de Tunis, 21:
32 (1932).

(6) Mooser, H., Varela, G., and Pils, H.: Experiments on conversion of typhus
strains. J. Exp. Med., 59: 137 (1934).

(7) Savoor, S. R., and Velasco, R.: Survival of varieties of typhus virus in
mouse passage, with particular reference to virus of Brill's disease. J.
Exp. Med., 60: 317 (1934).



1345 Jl 24

(8) Lillie, R. D., Dyer, R. E., Armstrong, C., and Pasternack, J. G.: Seasonal
variation in intensity of brain reaction of St. Louis encephalitis in mice
and of endemic typhus in guinea pigs. Pub. Health Rep., 52: 1805 (1987).

(9) Nicolle, C., and Laigret, J.: Entretien du virus typhique historique (souche
tunisienne) par pasage sur rats. Arch. Inst. Pasteur de Tunis, 21: 349
(1933).

(10) Laigret, J., and Jadin, J.: Sensibilit6 de la souris blanche aux virus typhiques;
agesl; conservation du virus danm le cerveaux des souris. Arch. Inst.
asteur de Tuni, 21: 381 (1933).

(11) Zinsr, H., and Castaneda, M. Ruiz: Method of obtaining large amounts
of Rickettsia provaceki by X-ray radiation of rats. Proc. Soc. Exp. Biol.
and Med., 29: 840 (1932).

(12) Silva Goytia, R.: Un caso de tifo exantematico en individuo vacunado.
Medicina, Mexico, 18: 127 (1938).

(13) Veintemialms, F.: Vaccination against typhus fever with the Zinsser-Casta-
neda vaccine. J. Immunol., 36: 339 (1939).

(14) Zinsser, H., and Castaneda, M. Ruis: Studies on typhus fever; active inm.
munization against typhus fever with formalinized virus. J. Exp. Med.,
53: 325 (1931).

ORNITHODOROS PARKERI: DISTRIBUTION AND H OS T
DATA; SPONTANEOUS INFECTION WITH RELAPSING
FEVER SPIROCHETES1

By GORDON E. DAvIs, Bacteriologist, Rocky Mountain Laboratory, United States
Public Healt Service

During the past 5 years, the argasid tick, Ornithodoros parkeri,
described by Cooley (1) in 1936, has been collected in Wyoming,
Montana, Utah, Washington, and Colorado. Specimens from three
collection areas have been found spontaneously infected with relaps-
ing fever spirochetes. It is the only known likely tick vector of this
disease in the first four of these States and in the part of Colorado
from which it has been collected, but it has not thus far been positively
identified with human infection.

DISTRIBUTION AND HOST DATA

All known distribution and host data of this tick are given in table 1.
The determinations were made by Entomologist R. A. Cooley of the
Rocky Mountain Laboratory.
These data, for the most part, represent chance observations inci-

dent to field work on other problems, a fact which suggests that this
tick may be much more generally distributed in the regions indicated.

Since rodent burrows appear to be the usual habitat of this tick,
and since it engorges rapidly like most other species of its genus, the
finding of even a few specimens on rodents may be indicative of a
considerable burrow infestation locally. This has proved true wher-
ever the finding of parkeri infested rodents has been followed up by
an extensive examination of rodent burrows, as m the Poison Spider
Creek collection area in Natrona County, Wyo., and in the area 10
miles northeast of Dillon in Beaverhead County, Mont.

i onbution from the Divion of IntoDoseases Natioal Insttut of Health RockY Mountain
LZbffataI, Hmiltos- Mont.
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Less extensive follow-ups have also resulted in locating tick-
infested burrows. For example, a return trip of 150 miles was made
to an area where a ground squirrel infested with an engorged larva
and an early nymph had been shot. Twenty ticks were collected.
Two were found in the sand under a sagebrush not far from a burrow,
16 immature forms were in the burrow near its opening, and a v and c?
were found at the end of a 16-foot excavation of the burrow through
sun-baked prairie clay. In another instance a number of rodents
had been taken during a 75-mile across-country drive. Late in the
day they were examined for parasites. A weasel yielded 11 partially
engorged larvae. On a return trip to the location where the weasel
was shot, 13 late nymphs and adults were recovered from 3 ground-
squirrel burrows.

Experience suggests that the simplest way of determinlng the local
presence or absence of this tick in a given locality is by the examina-
tion (screening may be necessary) of earth pulled out of animal burrows
by means of a scraper attached to the end of a rod several feet long.
As shown in table 1, this species has been found feeding on ground

squirrels, a jack rabbit, a cottontail rabbit, praiine dogs, a weasel,
and a white-footed mouse. This suggests that it is by no means highly
selective in its choice of hosts.

In the laboratory it feeds readily on white mice, white rats, guinea
pigs, monkeys, and man. The following four feeding experiments on
man are recorded.

FEEDING OF 0. PAREERI ON HUMAN VOLUNTEER

On July 8, 1938, male No. 65 was allowed to engorge on the forearm
of a human volunteer. It attached readily, engorged completely,
and at end of 14 minutes detached voluntarily. No sensation was
felt by the volunteer. The following morning there was a red area
4 mm. in diameter at the site of attachment. There was no itching.
On July 11, 1938, male No. 32 was allowed to engorge on the fore-

arm of the volunteer. It attached readily, engorged completely, and
at end of 12 minutes detached voluntarily. No sensation nor itching
was felt. A deep red area about 3 mm. in diameter occurred in 1
hour, which enlarged to 5 mm. in 6 hours.
Male No. 31 was allowed to engorge on the forearm. It attached

eadily, engorged completely, and at end of 15 minutes detached
vQluntarily. There was no sensation. In 6 hours, a deep red area
3 mm. in diameter appeared.
On July 15 all of the above areas were still red and indurated, con-

siderably elevated, and crateriform with necrotic centers. There was
some itching. Healing was gradual.
On Sept. 12, 1938, a second stage nymph, No. 39, was placed on

the back of the hand where it attached at once. It engorged com-
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pletely in 23 minutes and detached voluntarily. There was no
sensation. A hemorrhagic area 2 mm. in diameter was present.
On Sept. 13 there was intense itching during night. On Sept. 23 a

small scab was removed.

SPONTANEOUS INFECTIONS WITH SPIROCHETES

Six strains of spirochetes have been recovered from ticks represent-
g three of the collection areas, four from the northern part and one

from the southern part of Sweetwater County, Wyo., and one from
Beaverhead County, Mont. The ticks from Natrona County, Wyo.,
the one specimen from Washington, and those from Utah and Colo-
rado were received in alcohol and could not be tested.
These strains are easily maintained in white mice and white rats.

In the latter, one strain was carried through 180 transfers. In guinea
pigs they produce clinical relapses at which times spirochetes are
present in the peripheral blood. Thus far they have not produced
febrile periods in rhesus monkeys.

POSSIBLE RELATIONSHIP OF 0. PARKERI SPIROCHETES TO HUMAN
INFECTION

Of the several States in which 0. parkeri occurs, no case of relapsing
fever has been reported from Wyoming and none from the part of
Colorado in which parkeri was collected. A case occurring near Salt
Lake City, Utah, in July 1928, was attended by Dr. H. G. MacNeil,
then of that city. Tollefsen (3) has reported two caseq treated at the
Veterans' Facility Administration, Walla Walla, Wash. No satis-
factory data have been obtained concerning their points of origin.
One apparently was infected at some point in Montana in the early
summer of 1927, the other somewhere in Washington in the early
fall of 1932.

Since 0. parkeri is the only known likely transmitting agent of
relapsing fever in these two States and since it has been shown that
this tick is spontaneously infected with spirochetes which produce
a relapsing fever in guinea pigs, it is at least open to suspicion as a
transmitting agent to man.
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(8) Tollefsen, A. D.: Relapsing fever. Med. Bul. Vet. Admin., 12: 84-85 (July
1935).

(4) Annual reports of the Surgeon General, U. S. Public Health Servicc, for 1936,
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DEATHS DURING WEEK ENDED JULY 1, 1939
[From the Weekly Health Index, issued by the Bureau of the Censu, Department of Commerce]

Week ended Correspond-
July 1, 1939 ing week,

Data from 88 large cities of the United States:
Total deaths -- 7,369 7,580
Average for 3 prior years -1 7,515
Total deaths, first 26 weeks of year - ----- 229, 356 221, 808
Deaths under 1 year of age - -519 519
Averge for 3 prior years - - 1512
Deaths under I year of age, first 26 weeks of year - -13, 571 13, 81

Data from industrial insurance companies:
Policies in force ------------------------------------ 7,166,768 69,248,240
Number of death claims - -11,326 11,389
Death claims per 1,000 policias in force, annual rate - -8.8 8. 6
Death claims per 1,000 policies, flrst- 26 weeks of year, annual rate 11.1 9.7

1 Data for 86 cities.



PREVALENCE OF DISEASE

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

UNITED STATES

CURRENT WEEKLY STATE REPORTS

These reports are preliminary, and the figures are subject to change when later returns are received by the
State hcalth officers.
In these and the following tables, a zero (0) indicates a positive report and has the same significance as

any other figure, while leaders ( ) represent no report, with the implication that cases or deaths may
have occurred but were not reported to the State health officer.

Cases of certain diseases reported by telegraph by State health officers for the week
ended July 8, 1939, rates per 100,000 population (annual basis), and comparison
with corresponding week of 1938 and 5-year median

Diphtheria Influenza Measles

Division and State July July July 1934- July July July 1934- July July July 1934-
8, 8. 9, 38, 8, 8, 9, 38, 8, 8, 9, 38,

1939, 1939, 1938, me- 1939, 1939, 1938, me- 1939, 1939, 1938, me-
rate cases cases dian rate cases cases dian rate cases cases dian

NEW ENG.

Maine-0 0 0--- 91 15 13 21
New Hampshire- - 0 O0 0----91 9 31 31
Vermont -0--- 0 0 0----1,448108 30 30
Massachusetts- 6 5 0 5 ----425 361 232 232
Rhode Island- 0 0 1 0 ---- 420 55 3 20
Connecticut- 0 1 2 3 1 2 1 448 151 78

MMD. ATL.

New York 4 10 21 28 X1 11 11 31 295 .38 1,299 1,299
New Jersey 2 7 6 8 10 --- 7 2 26 22 207 442
Pennsylvania 4 7 28 30 -----43 85 630

Z. NO. CNN.

Ohio -8 11 8 11 4 5 2 10 13 248 387
Indiana ---------- 9 6 4 7 6 4 7 6 4 131 67
Illinoiq - 14 21 25 35 2 3 4 5 14 21 177 326
Micbigan3 -1 1 6 7 -----99 94 714 260
Wisconsin-0----- - O 0 2 2 14 8 10 10 380 216 855 821

W. NO. CZN.

Minnesota -4 2 1 1 2 1-60 31 135 40
Iowa 2 _---------------8 4 0 2 -----205101122 13
Missouri -4 3 14 14 6 11 5 36 36
North Dakota- 0 0 1 1 58 8 1-- 110 1S 41 1
South Dakota 8 1 1 2 225 30 0 5
Nebraska... - 0 0 1 2 -----23 6 29 14
Kansas - 0 50-8---34 12 81 31

Se footnotes at end of table.
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Cases of certain diseases reported by telegraph by State health ofiicers for the week
ended July 8, 1939, rates per 100,000 population (annual basis), and comparison
with corresponding week of 1938 and 5-year median-Continued

Diphtheria Influenza Measles

Division and State July Jnly July 1934- July July July 1934- July July July 1934-
8, 8, 9, 38, 8, 8, 9, 38, 8, 8, 9, .38,1939, 1939, 1938, med- 1939, 1939, 1938, med- 1939, 1939, 1938, med-

rate cases cases ian rate cases cases ian rate cases cases ian. ,.
80.AT!,

Delaware-
Maryland 2 3 4
Dist. of Col-
Virginia 2 4 _____.___
West Virginia-
North Carolina 2 4
South Carolina 4.
Georgia 4' __
Florida 4 _

E. SO. CEN.

Kentucky -_____
Tennessee-
Alabam 4-
MissiLssppi "4 _-__

W. SO. CxN.

Arkansas-
Louisiana_
Oklahoma------
Texas 4

- NoMNTAI

Montana-
Idaho
Wyoming .___
Colorado 2 5 _________
New Mexico __
Arizona __--------
Utah 23

PACIFIC

Washington .
Oregon _
California____

Total

27 weeks

0
12
0
19
8
4

11
is
0

5
7
16
15

7
is
2
12

0
0
0

39
0
25
20

0
4
0
10
3
3
4

11

31
9
6

3
6
1

14

0
01
01
8
2
2
2

9 3
10 2
18 22

1
1
2

26
4
5

10
9
5

4
11
4
13

0
1

12
2
0

1.
3
3 .
6
4
6
1
3
5

4
5
9
4

3
11
4
[7

0

1.
3

1

36
303

7
9

10

12
7

15
24
8
28

19

1

10

3-31
19
1

111
4
3

----ii
41
90

7 1 10H
.__----- -

6
10
4

34

2

1

IC
27

----ii

I

53

3
8
3

3
9
12

I
6

79
52
0

240
11
54
19
17
39

72
69

417
47
128
4
37
10
13

4
41
39

44
12

151
49

337
10io
10

45
46
42

I----- I- ------I----. --

25
27
16
82

421
7!

12
25

457

10
11
8
99

421
11
14
1C
I

441

0 1 1,600 519
1 1 I5 3 7 6- 169 3427 24 7 9 11 14 394 481

-* _ -
8 -I--

45
4
17
40

C

52
17

11
14

394
197 292 12.41 2961 326[ 275 151j 3,7461 6.523

10, 424j12 479j13I 3851 2621149,771144, 102, 54

5
44
20
89
49
127
18

9

53
35
25

5
5

; 17
-86

8
3
3

59
13
15
36

69
14

394

6,5=
506 338,261 745, 95365, "6

65,1

Meningitis, meningo- Poliomyeltis Scarlet fever
coccus

Division and State July | July July 1934- July July July 1934- July July July 81934-
8, 8, -9, '38, 8, .8, 9, 38, 8, 8, 919 38,1939, 1939, 1938, me- 1939, 1939, 1938, me- 1939, 1939, 1938, -

rate cases cases dian rate cases cases dian rate cases cases dilas

- __________~~~~~~~~~~f
NEW ENG.

Mainec- 0
NewlIampshire- 0 0
Vermont-0 0
Massachusetts- 2.4 2
Rhode Island- 00O
Connectiut- 3 1

MID. ATL

New York- 1.6 4
Now Jersey'- 0 0
Pennsylvania- 2.5 5

See footnotes at end of table.

c
00
0
0
0

0
0
0
0
0
3

0

0
0
0
1

I

C
0

I

24
10
13
51
46
36

4
1

43
6
12

2 11 1.6B 4 1 6 43 108
0 1 1.2 1 0 1 61 bl
2 410 0 01 651 128

8
2
6

95i
6
23

141
31

122

8
2
2

74
6
23

212
41
177

_ I-

~
---

- .

I

-1-

I

==

81

I I
I

_ _ .-

_-

--

150

I-----

c
c
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Cases of certain diseases reported by telegraph by State health officers for the week
ended July 8, 1939, rates per 100,000 population (annual basis), and comparison
with correspondingweek of 1938 and6-year median-Continued

Meningitis, meningo- Poliomyelitis Scarlet fever
coccus

Division and State July July July 1934- July July July 1934- July July July 1

8, 8, 9, 38, 8, 8, 9, 38, 8,1 8, 9, 38
1939, 1939, 1938 me- 1939, 1939, 1938, me- 19., 1939, 1938, me-
rate cases cases dian rate cases cases dian rate cases cases dian

R. NO. CNN.

Ohio- 0.8 1 2 20 0 1 1 31 40 .89 100

Indiana 0 0 0 0O0 0 1 1 18 12 30 28
IllinoisI 0 0 1 5 0 0 2 2 51 78 133 190
Michigan-Li-.-.- 1.1 1 1 1 4 4 0 0 94 f9 135 135
Wisconsin-0- 0 0 00 0 1 1 100 57 46 87

W. NO. CZN.

Minnesota-0 0 1 00 0 0 0 29 15 25 39
Iowa 2 -0 0 1 0 0 0 2 0 32 16 18 23
Missouri-0 0 0 0 0 0 1 1 10 30 25
North Dakot%_._.___ 7 1 0 1 0 0 0 0 2 5 5
SouthDakota-.. 8 1 0 00 0 0 0 45 6 3 9
Nebraska -0 0 1 1 0 0 0 0 15 4 .5 9
Kansas -2.8 1 0 00 0 0 1 61 22 25 25

50. ATL.

Delaw are 0 0 00 0 0 0 39 2 2 2
Marylan(1'34- 0 0 0 0 0 0 0 0 15 5 12 15
Dist. of Col 0 0 0 0 0 0 0 0 24 3 5 7
Virginia 24 -4 2 1 3 1.9 1 0 1 21 11 11 11
West Virginia 0 0 0 10 0 0 1 38 14 10 18
North Carolina 2.9 2 1 2 9 6 1 1 19 13 17 15
SouthCarolina -5 2 1 1 55 20 0 0 0 0 6 2
Georgia 4 -1.7 1 0 01 7 10 1 1 7 4 8 4
Florida 4 1 1 112 4 0 0 3 1 1 1

Z. B0. CNN.

]Kentucky 5 3 1 2 1.7 1 1 1 12 7 12 14
Tennessee-0 0 3 3 4 2 0 1 26 1s 13 11

Alabama 4_-_________ 0 0 5 1 4 2 5 4 16: 9 11 7
MisssSippi 4________.b 2 0 0 5 1 3 0 18. 7 7 5

W. SO. CNN.

Arkansas-0 0 0 10 0 0 0 5 2 2 2
Louisiana4-0 0 0 0 0 0 0 0 10 4 8 4
Oklahoma ---- 0 0 2 1 6 3 1 1 8 4 9 8
Texas 4_-____________ 0 0 0 1 3 4 0 2 14 17 41 26

MOUNTAIN

Montana-0 0 0 00 0 0 0 56 C 0 9

Idaho'-0 0 0 00 0 0 0 10 0 2

WyomingI_- _ _ __ __ __00 0 0 22 1 0 0 0 0 2 7

Colorado 0 0 1 0 0 0 0 0 39 8

New Mexico- 0 0 0 0 0 0 0 0 37 3 9 7

Arisona------------ 0 0 1 0 12 1 1 1 12 1 4 4

Utah"-0 0 0 0 0 0 0 0 89 9 10 10

PACMJC

Washington- 0 0 0 10 0 0 43 14 13 14

Oregon-0 0 0 0 0 0 1 0 25 5 11 11

California -1.6 2 0 2 15 18 4 8 43 53 63 79

Total _ 1.3 39 28 78 3 841 32 156 37 921 1,283 1,550

27 weeksl _. .81 1,205 1,----- 3,-7081 1.3 877 50J 1, 071j1 165 11, 719 131, 647,158,823

See footnotes at end of table.
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Cases of certain diseases reported by telegraph by State health offcer8 for the week,ended July 8, 1939, rates per 100,000 population (annual basis), and comparison

with corresponding week of 1938 and 5-year median-Continued

Smallpox Typhoid and paratypholdSmallpox ~fever IWhooping cough
Division and State

July July July 1934- July July July 1934- July July July
8, 81, 9, 38, 8, 8, 9, 38 8, 8, 9,

1939, 1939, 1938, me- 1939, 1939, 1938, me- 1939, 1939, 1938,
rate cases cases dian rate cases cases dian rate cases cases

NEW ENZ.
Maine

New Hampshire
Vermont
Massachusetts
Rhode Island
Connecticut-

MID. ATL.
New York-
N'ew Jersey
Pennsylvania

E. NO. CEN.

Ohio-
Indiana _
Inlinois I------
Michigan
Wisconsin-

W. NO. C'N.
Minnesota-
Iowa2-
Missouri
North Dakota
South Dakota
Nebrasqka
Kansas

S0. ATL.

Delaware-
Maryland 2 3 4
Dist. of Col

Virginia 24.
West Virginia
North Carolina 2 4
South Carolina 4-
Georgia 4_____________
Florida 4

E. SO. CEN.

Kentucky .----_-__
Tennessee-
Alabama 4
Missqisiqtppi3 4........

W. so. CZN.
Arkansas
Louisiana 4
Oklahoma _
Texas 4

MOUNTAIN

'Montana
Idaho
Wyoming 2_--
Colorado _
New Mexico---.
Arizona
Utah _

PACIFIC

Washington
Oregon _
California

Total _-- _----

27 weeks

0

0

0

0

10

0.

10

2

0

2DDDI415
C
C

12
0

47
61
0
0
0
0
13

6
a

41

2

0

0

0

0

13
L6

2

0

1

5

9

0

7DDDII
c

S

0
0

2
0

13
1071

121 8,371

I

1

0

0

0

0

0

0

3

16
11

2

3

5

~6
0

3

6D
C

2

33
2
0
0
2
2
0

19
26
101

I193,

Jh, 1I1)'

0
0
0

0
0

0

1
3
4
0
9

5
0O
4
3
4
4

0

3

3II
C
c
c
4

18
2
0
2
0
0
0

11
3
3

18
0

13
6
.0
0

2

2

6

5

0

0

6

5

5

0

0

2'

41

51

11

3C

28
'I
0

10
25
25
10

15
5
3~

14

5,685,1 6

3
0
1
5
0
0

4
1
4

7
5
7
1
0

0
3
4
2
0
0
1

0
0D
5
3

3i

1*

2.1

11

2t

21

2C
43

3
0
0
2
2
2

5

15
4

WI'

2

001

4

5
3
5

13
7

13

2

1

0

.7
0

0

0

4

I

3

21
24

21

1it

114

4

82

0

4

7

3

2

0

0

6~

4,1641 47481

4
E

9
1 11

7 16
26
23

7

I 12
15
12
45

4:.

ill

7(

13E
125
234
481
24

164
246
81
18

36
125
92

LI

IC

I

12

12

2

1

~4
0

0

0

5

60

1I2a
111

11,
Is
61

2

c

2

7

3

12
61

450

41

47

122

246
161
98

546

25
35
70

. 1321

14

B9I
L3 3

414 22

9 10
8 8

22

12
0 25

1 2
5 2
2 1'

1 1:
I3

6 24

3 11

41
2

26,1

112

I 491

41

, S

21

71
52

12

31
E
7

85
3,272

_5711)5two

4 24

2 0

W 16
70 92
.3 30

8 79

3 400!1 237
211

156
6 15

292
1 300

185

1 30
11

158
13
14
3

123

7
36

1 4
242
64

2821208,
75
16

56
83
39

36
46
9

261

0

0

3

27
29
49
66

19
41

215
4, 20B

5,995
I New York City only.
I Rocky Mountain spotted fever, week ended July 8, 1939, 17 cases as follows: New Jersey, 1: Illinois, 2;Iowa, 1; Maryland, 2; Virginia, 4; North Carolina, 2; Idaho, 1, Wyoming, 1; Colorado, 1- Utah, 2.3 Period ended earlier than Saturday.
4 Typhus fever, week ended July 8, 1939, 50 cases as follows: Maryland, 1; Virginia, 2; North Carolina, 4;South Carolina, 2; Georgia, 12; Florida, 2; Alabama, 9; Mississippi, 1; LouIsiana, 5; Texas, 12,a Colorado tick fever, Colorado, 2 cases.

4501
~

_

-I

-

-

l 1

zI
c

I
I I

I

I

I I

I
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I

I
i
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I
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ROCKY MOUNTAIN SPOTTED FEVER

Case of Rocky Mountain spotted fever, which were formerly re-
ported from only a limited area in certain Western States, have in
recent years been reported in increasing numbers from Eastern and
Central States. The average percent of the total number of cases
reported in recent years has been about 29 percent in the New England,
Middle Atlantic, and South Atlantic States, combined, and about 6
percent in the Central States.

Reports for previous years indicate that, while cases are reported in
every month of the year, February is the month of fewest cases, the
season of increased prevalence beginning early in March or possibly in
February in the Mountain States, and in late April or early May in the
Eastern States. The peak appears to be reached in June in the West
and in July in the East. Comparatively few cases are reported after
July in the Western States, but cases continue to be reported in con-
siderable numbers in the Eastern States until the middle of September,
and in decreasing numbers to the end of the year.
The accompanying table shows, for the current year, by 4-week

periods, the number of cases of Rocky Mountain spotted fever reported
to the Public Health Service by the health officers of the various States,
beginning immediately after the seasonal quiescence of the disease.
Similar tables will continue to be published throughout the season of
prevalence.

Cases reported by States for 4-week periods, February 26 to July 16, 1939

Feb. 26 to Mar. 26 to Apr. 23 to May 21 to June 18 to
state Mar. 25 Apr. 22 May 20 June 17 July 15

New York---- 3 8
New Jersey - ------ 4 8
Pennsylvania -- ---------- -- 6 8
Ohio- __ ------3 2

----------- ----------- ----------_--------_-- ------------____ ____ __ -_______ 21

illinois -----1 1 a
Iowa-- ----1 10 9
Mtissou i - - - - - - - - - - - ------------ 1 ---

Delawa --- 3
Maryland - - --7 13 1
District Of Colmbia - - - - - 2 2 2
Viriia - --1 13 10
North Carolina-3 1
erg- ------------- -

Tennessee----------------------- ------ - 1 -------3
Montana - ------------------------ 1 22 8 5 2
Idaho ---4 7 4 6
Wyo-ing -_-3 14 16 6
Colorado 2 3 9 4
Utah - 2 5 6 6
Washington --- - 2 3 2 ____--
Oregon ---9 16 7 2

X 1 other case was reported in Montana as occurring in February, exact date not given.
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SUMMARY OF MONTHLY REPORTS FROM STATES

The following summary of cases reported monthly by States is published weekly and covers only those
States from which reports are received during the current week.

Menin- Ty-
Polio- ~~phoidSttges, Diph- Influ- Ma- Mea- Pella- Polo- Scarlet Small- andstate menin- theria enza laria sles gra lltis fever pox Ppaoitygococ- gr t eve pholdcw ~~~~~~~~~~~~~~~~~~fever

March 1939

New Hampshire--- 0 2 -2 0 28 0 0
North Carolina-. 8 67 749 12 5,189 13 0 204 1 14

April 1939

New Hampshire 0 0 -52- 21 0 __

MaI 1939

Now Hampshlreo--- 0 0 --- 12 0 14 0 0

June 1939

Arkansas -4 9 87 626 89 101 4 17 15 52
Connecticut .: 1 3 7- 2,205 1 114 6 9
Missouri - 0 24 1 2 23 0 133 46 18

March 199 June 199S June 1939-Continued
New Hampshire: Cases Chickenpox: Cases Cases

Chiekenpox-9 Arkansas - _ 59 Rocky Mountain spotted fe-
Mumps -.- 26 Connecticut -- 234 ver:
Whooping cough -- 10 Missouri -- 79 Missouri-- 1

North Carolina: ConLuctivitis, infectious: Septic sore throat:
Chickenpox --- 644 Connecticut-7 Arknsas - 28
Dysentery (amoebic)_. I Dysentery: Connecticut --------- 25
German measles--- 52 Arkansas (amoebic). _ 80 Missouri - 6
Septic sore throat- 9 Arkansas (bacillary) - - . 118 Tetanus:
Tularaemia - 2 Connecticut (hacillary). 3 Arkansas __-- 1
Typhus fever -_ 1 Missouri (bacillary)-_ 1 Connecticut --
Undulant fever 2 German measles: Missouri -- 2
Vincent's infection- 7 Arkansas - _ 4 Trachoma:
Whooping cough- 1,393 Connecticut - _ 9 Arkansas ___ ___ 15

Hookworm disease: Missouri-- 58
April 1939 Arkansas _- I Trichinosis:

Missouri --_ 1 Arkanas-- 1
New Hampshire: Mumps: Tularsemia:

Chickenpox-15 Arkansas -66 Arkansas -- 15
Mumps- 28 Connecticut-278 Missouri _____ 1
Whooping cough-- 10 Missouri -- 196 Undulant fever:

Ophthalmia neonatorum: Arkansas ______ i
May 1939 Arkansas - 1 Connecticut ---------- 11

Missouri - ._ 1 Missouri-_ _____ 2
New Hampshire: Puerperal septicemla: Whooping cough:

Chickenpox- - 5 Arkansas -- 3 Arkansas _______ 97
Mumps -_ 15 Rabies in animals: Connecticut-_-__ 307
Whooping cough____ 2 Arkansas -_-__-__-_26 Missouri -------------- 76
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WEEKLY REPORTS FROM CITIES

City reports for week ended July 1, 1939
This table summarizes the reports received weekly from a selected list of 140 cities for the purpose co

showing a cross section of the current urban incideuce of the communicable diseases listed in the table.

Influenza Scar- T.1'Diph- Mea- Pneu- let Small- Tuber- T Whoop- Deaths,
State and city theria sles monia let poX culosis phoid ing all

cases Cases Deaths cases deaths fever cases dleaths fever cough causes
CassDeathscanes cases cases

Data for 90 cities:
CYe twver<ek 128 37 16 2,673 358 850 10 377 53 1,301
Current week- 79 23 9 1,383 236 436 9 330 42 1.301 ....

Maine:
Portland- 0 0 0 0 1 0 1 0 0 24

New Hampshire:
Concord-0 0 0 1 0 0 0 0 0 5
Manchester-- 0 0 0 1 0 0 0 0 0 23
Nashua-0 0 O 1 0 0 0 0 0 0 8

Vermont:
Barre- 0-- 0 0 0 0 0
Burlington 0 -- 7 0 0 0 0 0 4 2
Rutland- 0 0 0 0 0 0 0 0 0 9

Massachusetts:
Boston-0 0 98 11 14 0 8 2 16 186
Fall River.---- 0 0 1 0 1 0 2 0 1 24
Springfield 0 4 1 0 0 0 0 0 29
Worcester 0 0 18 2 1 0 1 0 19 41

Rhode Island: I

Pawtucket 0 0 5 0 2 0 2 0 0
Providence 0 0 53 2 4 0 1 0 16 61

Connecticut:
Bridgeport 0 7 1 0 0 0 0 1 30
Hartford 1 0 6 2 0 0 0 1 10 48
New Haven-- 0 0 67 0 3 0 0 0 12 41

New York:
Buffalo- 0 0 35 9 18 0 7 0 15 1.?8
New York 9 1 2 129 44 62 0 73 5 117 1.178
Rochester- 0 42 4 3 0 0 0 2 63
Bracuse - 0-0 80 1 0 0 0 0 98 51

New Jersey:
C00den O 0 0 3 0 0 0 11 20
Newark -- 0 _O 2 0 13 0 1- 64 73
Trenton- 0- 0 0 2 6 0 1 0 0 31

Pennsylvanla:
Philadelphia--- 2 2 2 31 13 18 0 29 1 126 394
Pittsburgh- 1 1 1 2 4 8 0 7 1 32 125
ReRding-- 0 _ 0 0 2 0 0 2 0 0 20
Scranton-- 0 -1 - 2 0- 0 -O

Ohio:
Cincinnati-- 6 1 _ 2 _ 39 0 2 29 110
Clevelae-d 0 6 0 3 4 20 0 9 0 54 155
Columbus 0 1 1 8 1 1 0 2 0 5 80
Toledo-- 0 0--- 20 2 10 4 3 0 42 75

Indiana:
Anderson-...- 0 _ 0 0 0 0 0 0 0 4 5
Fort Wayne 1 0 0 0 3 0 2 0 0 24
IndI--apols- 1 0 3 2 4 0 2 1 48 88
Muncie- 0 0 0 0 1 0 1 0 0 8
South Bend- 0 _ 0 0 1 0 0 0 0 11 14
Terre Haute 0 1 0 1 0 0 2 0 0 23

Illinois:
Alton-- 0 ------ 0 0 0 0 0 0 0 0 3
Chbc ---- 15 0 10 14 56 0 38 2 109 630
Elgin - 0 0 _ 1 0 0 0 1 0 2 9
Moline ~ ~~0 0 0 0 0 0 0 0 0 10
Springfield 0 0 0 1 0 0 0 0 18 20

Michigan:
Detroit 4 0 30 7 52 0 9 1 101 222
Flint -- 0 0 7 0 6 0 0 0 1 35
Grand Rapids 0 0O 2 1 10 0 0 0 1 27

Wisconsin:
Kenosha-_-_ 0 0 0 0 0 0 0 0 4 4
Madison- 0 0 15 1 1 0 0 0 8 21
Milwaukee 0 1 6 18 0 1 0 24 68
Racine -- 0 0 3 0 2 0 0 0 14 18
Superior-.... ---0 --_0 0 0 0 0 0 0 0 9
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Caty reorts for week ended July 1, 1939-Continued

Diph- In Suensa Mea Pneu- Bar, Small- T Ty Whbop-
Stat and ity thera slM Pnea fev fee c anl

camC b eww deths pw detb peod MM" DcatumassDtases se ceahaevrsessdeatsw cause

Minnesota:
Duluth~------ 0 ---- 0 2 0 0 0 0 0 1 29
Minneapols---- 0 0 15 1 1 0 1 0 11 94
St.Paul-0 0 2 3 0 1 1 17 62

Iowa:
CedarRapds- 0______-_-------- 8 _______ 0 0 -------_ 0 0 --------

Davenport 0 --- 0 0 10 0 0
Des Moines---- 0 0 6 0 3 a 0 6 2 40
SiouxCtty 0 --- 0 1 0 0 0
Waterloo- --- 4 0 0 0 0

Missouri:
KanasCit --- 0 0 1 1 8 0 7 1 1
St. Jose --h 1 0 0 3 0 0 0 0 0 30
St.hDakota: 1 0 1 4 6 2 6 3 30 215

North Dakota:
Fargo - 0-0------O . 1 0 0 0 2 2
Grand Fork-s-0 - 0- 0 0- 0 0-
Minot-0 0 0 0 0 0 0 0 0 10

South Dakota:
Aberdeen- 0 ---- 6 0 25 0 0
Sioux Falls 0 0 0 0 5 0 0 0 0 7

Nebraska:
Lincoln- --- 4 0 0 0 19
Omaha-0 2 2 1 0 4 0 0 58

Kansas:
Lawrence 0 0 0 1 0 0 0 0 0 6
Topeka-0 1 0 1 0 0 0 2 9
Wichita-0 1 0 2 0 0 0 2 28

DelawRre:
Wilmington--- 0 _ 0 1 0 1 0 0 0 0 24

Marylarnd:
Baltimore 1 0 14 2 3 0 11 0 44 153
Cumberland-- 0 0 0 0 0 0 0 0 2 11
Frederick ---- 0 0 0 0 1 0 0 0 0 2

Distriet of Col.:
Washington-- 4 0O 77 4 2 0 10 0 29 147

VirTginia:
Lynchburg 2 0 13 2 0 0 1 1 22 11
Norfolk--------- 0_0 0 0 1 0 0 0 0 18
Richmond 0 22 3 0 0 1 1 0 43
Roanoke- 0 0 0 1 0 0 0 0 17

West Virginia:
Charleston 0.--- 0 0 1 0 0 0 1 0 8
Huntington. 0 -- 0 0 0 0 0
Wheeling 0 0 3 0 1 0 0 1 1- 18

North Carolina:
(lastosn---a- 0 - - 0 0 0 0 0
Raleigh-0 0 0 1 0 0 0 0 8 16
WilmhngtoGi..o 0 0 0 1 0 0 0 0 1 14
Winston-Salem 0 0 0 0 0 0 1 0 3 18

South Carolna:
Charleston 0 0 0 1 1 0 1 2 0 27
Florenoe 0 0 0 1 0 0 1 0 0 8
Greenville 0 0 0 0 0 0 0 0 0 12

(korgia:
Atlanta--- 0 3 1 0 2 0 3 0 0 84
Brtmswiek 0 0 0 0 0 0 0 1 0 3
Savannah 1 2 0 0 8 0 0 1 0 11 s0

Florida:
Miami-0 2 1 0 3 0 0 3 0 3 34
Tampa-0 0 15 0 0 0 1 0 1 20

Kentucky:
Ashland-0 0 0 1 0 0 0 0 0 7
(Covington 0 0O 1 2 0 0 0 0 0 12
Lexington 0 0 0 1 0 0 1 0 0 20
Louisville 1 0 1 3 3 0 4 0 14 74

Tennessee:
Knoxville 0 1 1 2 1 0 2 1 4 30
Memphis 0 0 0 4 4 0 8 2 71 76
Nashville 0 0 1 3 0 0 5 2 11 55

Alabmna:
Birningham 0 0 0 1 0 0 5 0 1 59
Mobile-0 0 0 0 0 0 2 0 0 15
Montgomery 0 - 0 - 1 0. I 2.
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Influenza Me-Pe-Sear-T-W OPDetsDiph- Mea- Pneu- - Small- Tuber- Ty- Whoop- Deaths,
State and city theria sles monia fever | fevid coatgh cau

cases Cases Deaths cases ets cases cases deaths, cases cases causes

Arkansas:
Fort Smith---- 0------- 0 0 0 0 0

LittleRock 0 0 0 1 0 0 2 1 0 3
Louisiana:

Lake Charles-- 1 0 0 0 0 0 0 0 0 8
New Orleans--- 2 0 .11 7 4 0 9 2 1 141
Shreveport 0 0 0 6 0 1 4 3 0 46

Oklahoma:
Oklahoma City- 0 8 0 0 a 0 2 0 0 43

Tulsa------ 0------- 3 1 0 0

Texas:

Dallas -2 0 14 1 0 0 1 0 0 57
Fort Worth-- 0 0 5 2 4 0 0 0 0 24
Galveston 0 0 0 3 0 0 0 0 0 11

Houston 1 0 1 7 1 0 3 3 s 77
San Antonio-- 1 1 0 2 0 0 7 0 0 64

Montana:

Billings--- 0 0 1 2 0 0 0 0 0 13
Great Falls 0 36 0 0 0 0 0 0l 16
Helena---- 0 0 1 1 0 0 0 0 0 4
Missoula--____ 0 0 0 0 0 0 1 0 0 7

Idaho:
Boise-0 0 0 1 0 0 0 0 0

Colorado:
C o o r a d o
Springs- 0 0 0 1 4 0 1 0 1 9

Denver-8 0 11 2 6 0 2 0 10 62
Pueblo-4 0 3 0 0 0 1 0 6 8

New Mexico:
Albuquerque 0 0 0 0 0 0 2 0 0 8

Utah:
- Salt Lake City- 0 0 4 2 1 6 0 0 26 89

Washington:
Seattle-0 286 1 1 0 6 0 5 93
Spokane- 0 0 21 1 1 0 0 0 0 21
Tacoma-00__ O 9 2 0 0 0 0 0 22

Oregon:
Portland-1 0 7 2 2 0 2 0 4 69

Salem- 0 5 0 0 0 0
California:

Los Angeles- 4 6 0 145 6 27 0 19 0 17 282
Sacramento 5 0 16 0 1 0 1 0 0 20
SanFrancisoo 2 0 6 3 2 0 .8 1 2 130

Meningitis, ~~~~~~~Meningitis, Plo

Meningitis, Polio- meningoeoccus mye-
State and city litis State and city litis

Cas Deaths cas Cases Deaths cases

New York: South Carolina:
New York --__-_ 1 0 0 Charleston -_-_-_- 0 0

New Jersey: Georgia:
Camden -0 0 1 Atlanta -0 0 1

Ohio: Tennessee:
Cincinnati -1 0 0 Nashville 0 0 1

Michigan: Arkansas:
Detroit 0 0 1 Fort Smith- 1 0 0

North Carolina: Cal.fornia:
Wimington- 1 0 0 Los Angeles--- 0 0 3

San Francisco---- 0 1 0

Pellagra.-Cases: Boston, 1; Baltimore, 3; Lynchburg, 1; Atlanta, 1; Savannah, 4; New Orleans, 2;
Dallas. 1.TDalas. fer-Css: New Yorc, 2; Charleston, S. C., 1; Brunswick, 1; Mobile, 1; Montgomery, 1.-
Deaths: Atlanta, 1.



FOREIGN AND INSULAR

CANADA

Provinces-Communible diseases-Week ended June 17, 1989.-
During the week ended June 17, 1939, cases of certain communicable
diseases were reported by the Department of Penlsions and National
Health of Canada as follows:

Prince NovaNew Qu-On- Mai- as- Alba British
Diseae Edward Sovia Brns' Qbec.ai anba katch- t r Colum- Total

Island Scotia wick Qbe btrlo | toti ba

Cerebrospinal meningitis --- 1 1 2 ----- 4
Cbickenpox -- 2-- 77 215 43 15 19 60 431
Diphtheria -- 6 32 3 - 1-- 41
Dysentery ---- 1 -------- 2
Influenza - -7 --- 3 i-47 58
Lethargic encephalitis ---------1
Measles - - 5 1 754 720 50 14 6 20 1,570
Mumps --- 21 74 35 2 9 141
Pneumonia-- 3 ---18 ----6 27
Poliomyelitis ---- 1 1 -----2
Scarlet fver --2 16 40 80 15 6 14 9 182
Smallpox _------ 1
Tuberculesis - 3 2 12 88 0 6 3 164
Typhoid and paraty-
phoidfever-- 2-- 15 2 1 1 1 1 23

Whooping cough -- 7-- 84 81 9 18 9 1 259

CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW FEVER
NoTz.-A table giving current information of the world prevalence of quarantinable dises appeared

In the PuTBLic HEALTH REPORTS for June 30, 1939, pages 118-1194. A similar cumulative table will appear
In future issues of the PUBuc HEALTH REPORTS for the last Friday of each month.

Cholera

Ctina.-During the week ended July 1, 1939, cholera was reported
in China as follows: Hong Kong, 97 cases; Macao, 95 cases.

Iran-Sistan Region-Zabol.-During the week ended July 1, 1939,
10 cases of cholera were reported in Zabol, Sistan Region, Iran.

Plague

Brazil.-During the month of March 1939, plague was reported in
Brazil as follows: Alagoas State, 11 cases, 3 deaths; Bahia State, 1
case; Pernambuco State, 5 cases, 2 deaths.
Peru.-During the month of May 1939, plague was reported in

Peru as follows: Lambayeque Department, 1 case; Libertad Depart-
ment, Trujillo city, 3 cases; Piura Department, 7 cases, 1 death.
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Smallpox

Society Islands-Tahiti-Papeete.-During the week ended July 8,
1939, 12 suspected cases of smallpox with 1 death were reported in
Papeete, Tahiti, Society Islands.

Yellow Fever

Brazil-Para State-Capanema.-On May 23, 1939, 1 death from
the jungle type of yellow fever was reported in Capanema, Para State,
Brazil.

Colombia-Department of Antioquia-Caracoli.-On May 29, 1939,
1 death from yellow fever was reported in Caracoli, Department of
Antioquia, Colombia.

x
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