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STUDIES OF THE ACUTE DIARRHEAL DISEASES1
IX A. SHIGELLA DYSENTERIAE INFECTIONS AMONG INSTITUTIONAL

INMATES

By ALBERT V. HARDY, Surgeon (R), United States Public Healh Service, and
Associate Professor of Epidemiology, DeLamar Institute of Public Health; REBECCA
L. SHAPIRO, Laboratory Assistant, New York City Health Department; HARRY L.
CHANT, District Health Officer, New York State Health Department; and MORRIS
SIEGEL, Clinic Physician, New York City Health Department.

OBJECTIVES

The study of Shigella dysenteriae infections has been limited almost
exclusively heretofore to observations on clinical cases and their im-
mediate contacts. This has not been adequate to provide a satisfac-
tory epidemiological interpretation. Information is needed concern-
ing the occurrence of these infections in healthy persons and in those
with clinically insignificant enteric disturbances. The chief obstacles
to extension of studies in these directions have been the difficulty of
isolating Shigella dysenteriae from normal stools and of obtaining
adequate numbers-of satisfactory stool specimens for bacteriological
examination. The recent introduction of highly selective media has
done much to eliminate both problems. The use of desoxycholate
citrate and S. S. (Shigelka-salmonella) agars has not only increased
the proportion of positive observations, but has made it possible to
employ the simple rectal-swab technique for obtaining and plating
fecal material as described by Hardy, Watt, and DeCapito (1).
The present study is part of an investigation of the occurrence of

carriers of ShigeUa dyseneri4e. Prevalence in the general population
could be measured by single or infrequently repeated stool cultures.
It was practicable to examine institutional inmates at weekly or
biweekly intervals for prolonged periods and thus to observe the be-
havior of these infections in the course of time, also to study bacteri-

I From the Division of Infectious Disee, National Institute of Health, the Bureau of Laboratories of
the New York City Department of Health, the New York State Hoalth Department (Middletown Dis-
trict) and the DeLamar Institute of Public Health, Columbia Univenity.

426864-42-1 (1079)



ologically the mild diarrheal disorders which do not come to the atten-
tion of the physician or health officer serving the general population.
The major objective of this investigation was to supplement the data
which could be obtained from the study of the general population; the
minor objective was to obtain a better understanding of the old prob-
lem of diarrheal disease among institutional inmates.

Section A of this report is concerned with the findings in a New
York State institution for the mentaly defective. The physical plant
is justly regarded as a model and the care provided the inmates is of
a correspondingly high order. Diarrheal disorders had been trouble-
some among the younger idiots and imbeciles. These were housed in
two "cottages" (one for males and one for females), each designed
to -accommodate 120 individuals. The groups were isolated from each
other since the cottages were at opposite ends of the spacious grounds.
They were served food in their own cottages, did not attend school
and rarely came in contact with other groups, except on admission to
the institution's own hospital. These isolated units were selected
for study. Within each group the inmates lived in the intimate
relationships of children in one large family.
The investigation was undertaken in mid-June 1939, was fully

established by the first of August, 'and was terminated the end of
February 1941. The number of individuals under observation at
one time averaged 123 males and 120 females and varied only slightly
from this. However, the composition of the population was changed
by the normal admissions, transfers, and discharges. A total of 210
males and 171 females entered the study.

METHODS

The planned procedure was to obtain stool cultures every two weeks
on all members of these two groups. When the prevalence of infec-
tion was high weekly cultures were obtained, and during the fall of
1939, when the evidence indicated tllat Shigella dysenteriae infections
had disappeared from the boys' cottage, monthly intervals were used.
The routine was interrupted in December 1939, during the investiga-
tion of a Salmonella typhi murivm outbreak. From that date to the
end of the study the examinations were conlducted at least every other
week. All males and females currently in the groups were examined
routinely on 42 and 50 occasions, respectively. During these times
a total of 11,117 cultures were obtained. In addition, 684 diagnostic
specimens were collected at irregular intervals from individuals ill
with diarrhea. With the exception of a portion of the latter, all
cultures were taken by the rectal-swab technique. The cultural &nd
serological procedures previously described for the identification of
Shigell dy8enteriae were employed in the laboratory.
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Satisfactory records of diarrheal disorders, particularly the mild
ones, were difficult to ol)tain. The inmates could give no history.
They were under the care of matrons and attendants, not trained
niurses. Most of the observations as to illness were made by these
workers. They were requested to keep a daily list of all persons with
abnormal stools, including number of movements, descriptions of
feces, and records of temperature. Additional reports were obtained
from physicians' notes and hospital records. During weekly visits
these various records were collected for entry on case cards. To a
limited degree, the written reports were supplemented by information
obtained directly from the physicians or matrons. It seems probable
that through these channels reports were obtained of almost all
moderately severe and most mild diarrheal disorders.

Agglutination tests were conducted on a limited series of unselected
individuals. The only positive observations were in titers generally
considered of little diagnostic significance. Since these tests were not
promising, they were discontinued in favor of more extensive bacterio-
logical studies.

CHRONOLOGY

Tables 1 and 2 are presented to show the observed course of
ShigeUla dysenteriae infections in these groups. The findings on
repeated cultures of all members of the groups are given first. These
provide measures of the prevalence of the infection. The numbers
are minimal rather thaii total since undoubtedly the organisms were
not isolated from every individual who harbored them. The
chronological distribution of the first positive cultures in each infection
or reinfection is shown in the second part of the table. These were-
found in the routine tests on the date stated and in the diagnostic
examinations between that time and the preceding routine cultures.
These initial positive findings provide evidence as to rate of spread of
the infection. Lastly, the number of acute attacks of diarrhea by
dates of onset are given. The illnesses began in the period between
the date as given and that of the preceding routine examination, or
between the beginning of the study and the first examination.

It is evident that Flexner W infections were occurTing commonly
when the study was started. In the boys' cottage, by means of the
diagnostic examinations and the first routine test on June 27, 1939,
nine individuals were found to be infected. One additional boy
without known illness was positive on his second routine test on
August 2. This was the only evidence that this infection may have
spread in this cottage later than June. This organism was last iso-
lated from the boys on August 16, 1939.

This variety of Shigella was more prevalent among the girls in June
and July 1939. Nineteen were found to be positive through the early
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diagnostic tests and the first routine examination on July 19. On
this date,114 gis were cultured and 14 (12 percent) yielded Shigella
dy4nertriae (Flexner W). Five new infections were found during
August but thereafter only three additional infections were discovered.
Apparently one of the latter was acquired in the hospital dysentery
ward, not in the cottage. The child, first positive on October 4, was
hospitalized for a prolonged diarrheal disorder which was culturally
negative until convalescence. The total number of infected persons as

TABz 1.-Obsevation on males by routine examinations, the discovered infection.
and reinfections and the reported diarrheal disordersby dWe and type of Shigela
isolated

Routine examinations Initial positive
culture for in-
fections and rein- Number ofreportd
fections includ- acute diarrheal

Number positie for ing those found disorders
SAiqeUl dgsenatric by diagnostic

Dab Number tests

divmidus Positive N yade
__ ~~~~~~~~~~~~fr faNora

Flexner Sonne Flexner Sonne Shidgela SAigelUsdpI _ _ d_een-
teriae terdae

June27, I9-77 5 0 9 0 2 1
August 2,199 - 116 0 1 0 0 4
Atu91,US1t96 ------------ 1221 0 0 0 0 a
Auguset1I, I989 - 132 0 0 0 0 0 6
S t b 13 19309 _ 121 1 0 1 0 0 3
October,11d1 -.-_-__ 116 0 0 0 0 0 0
Novmber8,1939 .-_ 115 0 0 0 0 0 0
December 2, 199--0 0 0 0 6 9 1
Decombr2:8,1. -0 0 0 0 4 1 0
lanuarl 1940 -107 0 24 0 20 0 0

J sryi-,19 : 118 0 20 0 12 1 0
Jan O, 1940___ . .-. 123 0 14 0 4 0 3

3nuarayl, 190 -121 0 11 0 4 1 0
Fobrl-4-1940-. - 117 0 6 0 1 0 0

----- 7 _ __117 0 4 0 0 1 0
arcblF, 1.0__ ___, - 112 0 4 0 2 0 1
Marcb19-_113 0 6 0 4 1 0
Apri 10, ---------------- 1160 7 0 5 0 0
April 25, 1940 -----118 0 22 0 21 21
M -y--1,90--___117 0 24 0 11 2 0

---,-190-____ -_118 0 18 0 0 0 0
My-l--,-1940 124 0 6 0 2 0 8
May0, 1940 - 124____IN 0 5 0 1 2 1
IunelS,19-- -121 0 1 0 0 0 0
June ,1940-125-------- 0 A 0 2 0 2
July 10, --0 -------____-__ 1200 1 0 0 0 0
July1 -,---..-- 122 0 0 0 0 0 1
Au71 94 -128 0 1 0 0 1 0
Aut 1940--126 0 7 0 7 2 0
August,190-- 127 0 15 0 12 a 0

ember4, 1940 --------- 129 0 18 0 10 0 0
Septembr 11, 1940 -130 0 16 0 7 0 0
Septe~mber1M 190 -135 0 18 0 1 0 0
Octou,rS,w10 _.__--__-___-_ 136 08 0 4 0 0
October l-,1---------------- 134 01 0 0 0 0
OctoberB, 19------_____-_ 1270 2 0 0 0 0
No1mberl3,1940 - 120 0 3 0 2 0 0
Novmber 27,1940 -129 0 2 0 1 0 2
Dember 1,1940 - 127 0 2 0 1 1 2
December27 1940 -129 0 a 0 5 0 0
3auery8,I9 -129 0 10 0 9 2 0
Janusy 2,194-- 134 0 13 0 9 1 0
Februy4 .4--.189 0 3 0 3 0 0

uary29,19 --_ .126 0 6 0 2 2 0

TotaL -5137 10 310 11 172 34 33

XIncluding the time interval sb nt to h preding routim e aon or from the beginnin of
the sdy to rone minon.
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found on the routine tests gradually decreased through August,
September, and October. After November 1, Flexner W was isolated
only from one carrier, a child who had 43 positive cultures in a total of
46 successive diagnostic or routine examinations. Her last positive
culture was on September 25, 1940. There was no evidence of any
spread from this carrier for at least 11 months.

TABLz 2.-Observatu on females byo routine examination, the discovered infection
and reinfection. and the reported dsarrheal disorders by date and type of Shigela
isolated

Initialpositiveul- Number of reported acubROUtIO examinations tres for infee- diarrheal disorders
tionsand reinfeo-
tions Including

Date uTm- Number positive for those found bY Positive for Siga Nep-
ber of SAioeUa dvyweTiae diagnostic testbs disentMer I tive

individ- _ _ _ _ - -- - for

exam- F Fw' F S vF F 8 Fv EwI F 8 dywi.
Fv'eunel. a *F wuncd. tund. teria

Juy19, 1939 -- 114 1 14 0 0 2 19 0 0 1 13 1 0 0
August9 1939 118 2 6 1 0 3 3 2 0 2 3 2 0 0
August B, 1939::- 113 4 4 1 0 3 2 1 0 0 0 1 0 0
September6,1939- 114 3 4 1 0 3 1 1 0 2 2 0 0 3
September2l -939 121 3 3 O 0 2 0 00 1 0 0 0 2
Ootober 4, 19 - 118 4 2 O 0 4 1 0 0 0 0 0 0 1
Octobr 18,1939- 120 6 2 0 0 2 0 0 0 1 0 0 0 1
Novmber1 1939 114 6 2 0 0 8 1 0 0 1 0 0 0 1
November I,19 116 5 1 0 0 2 0 0 0 1 0 0 0 0
November 29, 1939- 119 6 1 1 0 1 0 1 0 4 0 00 4
Decemberl3,199 117 6 1 1 0 6 0 0 0 6 0 0 0 2
Doomber2719- 112 9 0 4 0 6 0 5 01 0 10 0
Jan ---6,1--0 112 13 1 1 0 5 0 0 O 1 0 0O0 0
January24 190115 16 1 0 0 1 0 1 00 0 00 1
February7,1940- -111 6 1 0 0 1 0 0 0 1 0 0 0 0
February2ll94 109 4 1 0 0 2 0 0 0 0 0 0 0 0
Matche 19i0 1116 6 1 0 0 2 0 0 0 0 0 0 0 0
March20 1940 116 6 1 0 0 1 0 0 0 1 0 0 0 0
April3 1 -0 - 116 4 1 1 0 3 0 1 0 1 0 0 0 0
AprIi 1940_ _ 117 2 1 0 00 0 00O 0 0 0 0
Mayl, 940_ ------- 122 0 1 0 00 0 00 0 0 0 0 0
May15, 1940- 121 0 1 0 0 0 0 0 0 0 0 0 0 0
June 19I0 -------- 119 0 1 0 4 0 0 0 4 0 0 0 0 2
June1,1940 _ - 120 0 1 0 10 0 0 0 7 0 0 0 0 0
June 19,1940 -- 124 0 1 0 130 0 7 O 0 00 1
June26, 1940 -- 123 0 1 0 19 0 0 0 9 0 0 0 3 0
July1, 0---- 122 0 1 0 26 0 0 0 14 0 0 0 3 0
Jylo, 1940 -- 120 0 1 0 31 O 0 0 190 0 0 3 0
Juyl7 1940 -- 119 0 1 0 27 0 0 0 10 0 0 0 2 1
July24. 10 -- 119 0 1 0 220 0 7 O 0 0 2 0
July31, 1940 -- 119 0 1 0 8 0 0 0 3 0 0 0 0 0
August7 1940 -- 119 0 1 0 11 0 0 0 6 0 0 0 1 0
August 1,1940 -- 119 0 1 0 100 0 05 0 0 00 0
August 21, 1940------- 118 0 1 0 6 0 0 0 2 0 0 0 0 0
Auust 28, 1940 -- 123 0 1 0 2 0 0 0 1 0 0 0 0 0
Septembell 1940-- 124 0 1 0 10 0 0 0 8 0 0 0 0 0
Septemberl 1I0-- 124 0 0 0 10 0 0 0 3 0 0 0 0 0
Septeabr25,1940-- 119 0 1 0 5 0 0 03 0 0 00 0
October9 1940 ------O126 0 0 060 0 020 0 00 0
October2i, 1940::: 124 0 0 0 3 0 0 0 3 0 0 0 1 0
Novembe6,1940- 128 0 0 03 0 O 0 20 0 0 1 2
Novemberl8,1940-- 131 0 0 0 7 0 0 0 5 0 0 0 1 1
November27,1940-- 119 0 0 00O0 0 00O 0 0 00 1
December 4,1940-- 127 0 0 05 0 0 06O 0 0 00 0
December20,1940-- 124 0 0 0 4 0 O O 4 O 0 0 1 0
JanuaryS, 1941 -- 127 0 0 0 1 0 0 0 1 0 0 0 0 0
Janury 15, 1941 -- 129 0 0 0 1 0 O O 1 O 0 0 0 0
Januay29, 1941 -- 128 0 0 0 6 0 0 0 4 0 0 0 1 0
Febrryl1,1941-- 119 0 0 0 2 0 O O 2 O 0 00 1
Febmuary26, 191--- 118 0 0 0 2 0 0 0 2 0 0 0 0 0

Totals. --- 80 106 64 11 2252 52 27 12 138 24| 18| 6 19 24

' Including the time Interval subsequent to the preceding routine examination or from the beginnin ot
the study to the first routine examination.



Flexner V was isolated from a boy on September 13, 1939. Only
one positive culture was obtained. The infection was acquired and
lost without any detected spread in the group. The course of Flexner
V infection among the girls was very different. The microorganism
was recovered from the early cultures of the girls and for a period of
9 months it was found on each routine examination. Through October
4, 1939 the number of persons found positive for Shigella dysenteriae on
these routine examinations varied from 1 to 4; for the following five
examinations there were 5 or 6. On December 27 there were 9. The
two tests in January 1940, revealed 13 and 15 infected individuals.
From this point the inifection declined in prevalence and the last
positive culture was found on April 17. The spread was slow but
continuous. Each routine examination revealed from 1 to 6 newlv
infected individuals, with the higher numbers in December 1939, and
early January 1940.

Prior to November 15, 1939 Shigellk dysenteriae (Sonne) was not
isolated. A specimen obtained on this date from a patient with
diarrhea admitted to the hospital from a cottage not under observa-
tion, yielded this microorganism. Unfortunately there was delay in
its identification because of preoccupation with a Salmonella typhi
murium outbreak in the institution. During this period routine
cultures on the boys were temporarily discontinued, but diagnostic
specimens were obtained from all with illnesses. The introduction of
Sonne infection into the study group was first detected through a
culture taken on December 6 from a boy who had developed acute
diarrhea on the preceding day. Additional diagnostic specimens were
obtained on December 20 and 28. It was established through these
examinations that 10 of the 11 boys who had symptoms in December
were infected with this variety of Shigella. The dates of onset pro-
vided some indication of its spread during the month. A new case
began on each of the following dates: December 1, 5, 11, 15 (2 cases),
16, 17, 20 (2 cases), 21, and 24.
Routine examinations were resumed on January 3, 1940, when

24 (22 percent) of the 107 tested were positive for Sonne. On this day
no inmate had acute diarrhea. One week later 20 positives were
found. Throughout the following 4 examinations over a period of
6 weeks the number of positives progressively decreased from the
above to 14, 11, 6, and 4. The known new infections decreased more
rapidly. There was some spread during January but in February
only 1 new infection was found.
The early course of Shigella dysenteriae (Sonne) infection was more

thoroughly studied in the girls' cottage. This variety of Shigella was
not isolated from this group prior to June 5, 1940. The routine cul-
tures taken on this date revealed 4 infected individuals. Because of
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this finding, weekly bacteriological examinations were carried out
during each of the following 12 weeks. The total number of infected
persons anq the rate of spread of the infection progressively increased
for 5 weeks, reaching a maximum on July 10 when 31 (26 percent) of
120 inmates were positive. Nineteen of these were newly discovered
infections. Thereafter there was a rapid decline in the rate of spread
of the infection and a slow decline in the total number of infected
individuals.

Subsequently, through a continuously changing group of infected
individuals, Sonnewas able to maintain itself in both groups to the end
of the period of observation. There was one marked difference in the
behavior of the infection in the two groups. The spread among the
boys occurred in epidemic waves, separated by periods in which there
were few new infections. As many as 21 initial positive cultures were
revealed by a single examination at the crest of a wave (April 25,1940),
and as few as 5 in 8 examinations during an intervening interval
(May 8 to August 7, 1940). This was in marked contrast to the slow
but persistent spread of the infection among the girls which followed
the initial epidemic wave. There were 20 routine examinations in
this period of observation (July 31, 1940, to February 26, 1941); in
18 the discovered new infections varied from 1 to 5; once 8 were
found, and once none.

INCIDENCE OF DIARRHEAL DISORDERS

In analyzing the reports of illnesses, as obtained, it was considered
that an attack of diarrhea was clinically significant if the individual
passed four or more abnormally soft or watery stools in 1 day, even
though there were no other associated abnormalities. Similarly, two
abnormal stools with any other associated abnormality, or any
"bloody stools," were considered to indicate significant diarrheal dis-
orders. Likewise, if an individual had been "in bed with diarrhea"
the illness was similarly classified. Disturbances of lesser degree have
been disregarded. Freedom from significant diarrhea for a period of
I month was accepted as evidence of recovery.
On applying the above criteria it was found that 194 attacks of

diarrhea had been reported, 84 involving 58 boys, and 110 affecting 78
girls. These attacks are classified on the basis of laboratory findings
and clinical course in table 3. Incidence of illness due to Shigella
dysenteriae was higher among the girls, but culturally negative acute
disorders were slightly more common among the boys. Other varieties
of diarrheal disorders were distributed equally among the two groups.
Ten cases positive late in the disorder were classed as questionable,
since all cultures taken early were negative.

468540-42 2
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TABLE 3.-Types of reported diarrheal disorders and annual atack rates in male
and female groups July 1939-February 1941

Male Females

(Average population (Average population
Clinical classification 123) 120)

Reported Annualrte Rep AntedADualrate
attwks m ~attacks pr100attacks ~a~tes inates

Acute diarrheal disas:
Positive for ShIiid dpeuter- --34 16 66 33
Negati" for DodU dgaetcerae -33 16 24 12
Questionable I -4 2 6 3

Amobi dnt ------------------------------------ 4 9 4
O o d darrhealdas2 4 .5 5 4 . 5

Total-84- 84 41 110 65

I 4dgdeaswtriae isolated during the course of disease but its etiological role was considered uncertain.
I One only in each group with onset during the period of observation.

We have listed as known or suspected amebic dysentery those cases
so diagnosed in the clinical laboratory of the institution, also those
diagnosed clinically which responded promptly to specific therapy.
One of the males died from peritonitis, which was found at autopsy to
be the result of the perforation of an amebic ulcer. A female died
following a diarrheal disorder which had characteristics of a case of
amebic dysentery. Recognized amebic infections were more common
during the first half of the period of study.

In nine individuals diarrhea was a chronic complaint, in seven onset
antedated the study. There was no uniformity in the clinical picture
and the etiology was not satisfactorily determined. All but two had
intercurrent infections with Shigella dysenteriae.
During the summer of 1939 the acute diarrheal disorders which

prevailed among the males were distinct from those among the
females. In the former the attacks were mild, fever was rarely pres-
ent, and dysenteric stools were not observed. Among the females,
the illnesses were quite severe, commonly associated with fever, and
often with chaxacteristic dysenteric stools. During the interval from
the beginning of the study to September 30, 1939, Shigella dysenteriae
was isolated from only 2 (11 percent) of 18 cases in males, whereas
it was isolated from 28 (82 percent) of 34 cases in fenmales. One
positive case in a girl of 13 years terminated fatally.
During a second period, the,late fall of 1939, the incidence of

diarrhea in both groups remained high. Characteristically, the boys
had short attacks (1 to 3 days) with watery stools and frequently a
slight elevation of temperature. The girls had similar but more
severe disorders. Another female, aged 7, died of a primary dys-
enteric infection and a terminal pneumonia. From October 1939
through February 1940 the total number of acute diarrheal atta(ks
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was 18 for the boys and 26 for the girls, and the proportions positive
for SIgelUa dysrnteriae were 72 percent and-65 percent, respectively.
Again the infections were distinct; in the males they were attributable
to Sonne and in the females to Flexner V.

In table 4 the later months of the study have been divided to cor-
respond with the dates for these first two periods. The acute attacks
of diarrhea during the late periods were less than one-half the reported
number for the preceding year. Furthermore, these cases were mild
and of short duration. From June 1, 1940, only the Sonne variety of
Shigella dysenteriae was found to be associated with these illnesses.

TABLE 4.-Acute diarrheal disorder8 by cottage group, date of occurrence, and
bacteriological findings

Male Female

Positive for .Shiella Positive for Sh*di
Dysenteriae Dysenteriee

Dates Acute _ _ _ _ _ _ _ __ Ac-ute _ _ _ _ _ _ _ _ _

Dates .diar- diar-
rheal Flexner Sonne rbeal Flexner Bonne
dis- _dis

orders I orders'
Num- Per- Num- Per- Nnm- Per- Num- Per-
ber cent ber cent ber cent ber cent

June 15S3ept. 30,I939 18 2 11 0 0 34 28 82 0 0
Oct. 1,1939-Feb. 29,1940 18 0 0 13 72 26 17 660 0
March -May31,1940 13 0 0 7 54 4 2 50 0 0
June -Sept.30,19408 0- 0 6 75 16 0 0 14 87
Oct. 1,1940-Feb. 28,1941 10 0 0 6 60 10 0 0 _ 50

'Exclusive of group classified as questionable (table 3).

PREVALENCE OF SHIGELLA DY5ENTERIAE INFECTIONS

Many of the inmates had more than one infection with ShigeUa
dysenteriae. In some instances different varieties were involved.
When a single variety was isolated, an arbitrary standard was neces-
sary to classify positive findings as due either to continuing infection
or reinfection. An individual was considered as free of infection after
3 negative cultures at intervals of 2 weeks, or 4 at weekly intervals.
This rule was rarely needed, since in most cases the individuals when
positive were consistently positive, and these periods were separated
by long intervals of regularly negative examinations. The total
number of detected Shigella dysenterie infections was 412, 183 for
the boys' group and 229 for the girls'. The average populations
were 123 and 120, respectively, giving minimal total infection rates
of 89 and 115 per 100 inmates per annum. The minimal annual
attack rates (percent) of ShigeUa dysenteriae infections with associated
symptoms, as stated in table 3, were 16 and 33, respectively. If
all other infections are regarded as carrier states, the minimal camer
incidence rates per annum are 73 per 100 in one group and 82 per
100 in the other.
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The proportion of individuals found to be positive increased with
an increasing number of examinations. For individuals tested less
than 10 times the percentage positive for Shi.gella dy8erderiae was 31
for the boys and 38 for the girls. With 10 to 19 observations the
percentage for each was 58. A total of 126 boys and 127 girls were
examined routinely 20 or more times, and of these 85 (67 percent)
and 107 (84 percent), respectively, became positive.

SEX

The males and females in this study were not members of a mixed
population as is usually the case. Differences in the two entirely
distinct groups could not be evaluated on the basis of sex.

AGE

The age distribution for all individuals who entered the study is
shown in table 5. The incidence of all diarrheal disorders and of
those due to Shigella dysenteriae and of all detected infections was
found to vary inversely with age. Since the younger children had
been for the most part more recently admitted, the observed differ-
ences could be accounted for either by chronological age or duration
of residence in the institution, or both.

TABLE 5.-The distribution by age of the diarrheal disorder and of total Shigella
dysenteriae infections for all individuals who entered the study

Males Females

. With With illness With infec-
>

With With ill- With infec-.0 diarrheai due to tion by a_ diarrheal ness due to tion by
cn disease Sgl disease Sigle SielDate of birth 0 to dysenteriae dysenteriae t i dysenteriac dysenterie

1935 or later- 41 21 61 14 34 31 76 13 11 85 7 54 12 92
1930-1934- 110 31 28 17 15 69 63 70 44 63 33 47 59 84
1925-1929-__ 38 5 13 1 3 13 34 67 16 28 15 26 40 70
1920-1924- 1 0 0 0 0 0 0 12 3 25 0 0 8 67
1919 or earlier- 8 1 13 0 0 3 38 15 4 27 2 13 5 ,3:
Unknown- 12 -----2 17 4 -----2 50

Total---- 210 58 28 32 15 118 56 171 78 46 57 33 126 74

The ev'idence as to the relative importance of these variables as
found among persons present throughout the respective periods of
Sonne or Flexner infections is given in table 6. There was no statisti-
cally significant difference in the discovered incidence of Sonne infec-
tions between individuals under 10 years of age and those over 10
years. There was a significant variation for both younger and older
individuals dependent upon duration of residence in the institution.
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The data for Flexner infections are limited and not conclusive. In
cuntrast with the findings for Sonne, chronological age appeared to
have more influence than the duration of residence in the institution.

TABLEc 6.-Individuals continuously studied compared by age, date of admission to
the institution, the number of reported illnesses and the prevalence of infection by
variety of ShigeUa dy.enteriae

Known Discov- Infections Infectionsinfected ered with withoutinmdi- Shaigella il1n'ss illnessviduals infections

'larlety of Shigela |Age at begin- Yoearofadmission .53Varityo Shiellaning of study Yerofamsso

10 .
1937-1940-97 78 80 127 131 17 18 110 113SUnder-e -1936 and earlier 25 14 56 19 76 3 12 16 64Sonne ------10 nd 1937-1940-17 15 88 21 124 3 18 18 106

110and over..... 1936 and earlier.... 49 29 59 35 71 3 6 32 65
U1937-1940-25 20 80 28 112 17 68 11 44

Fle V andW Under10 1936 and earlier..-. 11 9 82 9 82 7 64 2 18exner (V and . 1 J1937-1940-12 5 42 7 58 6 42 2 17
10and over.... 11936 and earler-- 42 8 19 12 29 4 10 8 19

NEW ADMISSIONS AND SENIOR INMATES

Forty-one males and 12 females were admitted to the respective
groups during the period in which Sonne infections were being found.
In table 7 the fihdings on the boys admitted before December 1939
are compared with those on individuals admitted after this date.
The prevalence of ShigeUa dysenteriae among those newly admitted
was consistently higher. In July and November the only discovered
infected individuals were in this group. It was clear that the pres-
ence of persons recently admitted facilitated the maintenance of the
infection in the group. Similar variations in prevalence were observed
in the females. The incidence of illness due to Shigella dysenteriae
(Sonne) was markedly affected by the newly admitted individuals.
During the last 9 months of observation of the boys, 11 of the 12 cases
were among this small proportion of the inmates.
The influence of the duration of exposure in the institution on

the prevalence of infection and incidence of illness is analyzed by
person months of exposure in table 8. The majority (86 percent)
of culturally positive illnesses occurred in the first 3 months of expo-
sure. The total prevalence of infection was also highest during this
period. For those who were under observation for a longer time
there was a rapid decline in the incidence of disease and a more
gradual decrease in the prevalence of carriers. After 6 months of
exposure the carrier rate reached a low level which in the males, who
were observed up to 15 months, continued without further decline.

1089
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TABLE 7.-The preaIenc of infection and incidenceof illness due to Shigella dysen-

teriae Sonne sn male and female inmates admitted before and after this infection
was discovered in the respective groups

MALES

Dnmates admitted before Deo. 1,13 Inmates admitted aflter Dec. 1 1939

Nume Positive n n Num- Positive I-
Year and months ber 80nne Knowrn ness ber Bonne Knoew n aessOf new due of _ ____ new dueroutine tnfoto routine infec- 1texami- Num- Per- tions to exami- Num- Per- tions

nations ber cent nne nations ber cent

1939
1),ember -0 0 0 110 110 0 0 0 0 0

1940
January -- 462 67 15 38 1 7 2 29 2 1
February -- 227 8 4 1 1 7 2 29 0 0
March - -221 10 5 6 1 4 0 0 0 0
April -- --------------- - 222 26 12 24 2 12 3 25 2 0
May - --------------- 46 42 9 10 2 27 13 48 4 2
June------------------------ 229 3 1 1 0 17 3 18 1 0
July - -222 0 0 0 0 20 1 5 0 0
August-- ---- - 337 12 4 12 0 44 11 25 7 8
September- 341 30 9 12 0 55 17 32 6 0
October - -329 4 1 1 0 68 7 10 3 0
November --201 0 0 0 0 48 5 10 3 0
Deoember - -204 3 1 2 0 62 4 8 4 1

1941
January -07 11 5 10 0 56 12 21 8 3
February -223 9 4 11 42 5 12 0 1

3,881 225 6 132 18 457 85 19 40 14

FEMALES

Inmates admitted before June 1, 190 Inmates admitted after June 1, i4O
1940

June-August - 1, 49 187 12 91 13 15 2 13 2 1
September-November- 947 38 4 22 0 48 5 10 4 3
December l94-February1941 816 16 2 15 1 56 4 7 4 1

3,312 241 7 128 14 119 11 9 10 a

I Discovered through dinostic tests.

The incidence of illness and the prevalence of carriers was higher
in each time period (table 8) for those admitted after the infection
was found in the cottages as compared with the males and females
admitted earlier. There was, however. a striking decline in illnesses
after 3 months and a high carrier rate in the second 3 months of
exposure.
The new admissions were distributed throughout the whole period

of Sonne infection. In spite of the declining prevalence of detected
infections among those under continuous observation, these newly
admitted individuals continued to show a high rate of infection.
Thirteen entered in the 6 months after the discovery of Sonne in the
groups and 10 (77 percent) were found infected during their first 3
months in the institution. Thirty-one were admitted in the later
months of the study and 21 (68 percent) yielded positive cultures
within 3 months. Thus, irrespective of differences in the detected
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prevalence in mates who had been in the groups from the date of
the first discovery of Sonne infections, it could be shown that two-
thirds or more of those newly admitted acquired at least one infecting
dose of organisms within 3 months. To provide comparable observa-
tions table 8 presents only the results of routine examinations at in-
tervals of 2 weeks. For 12 weeks after Sonne was first found in the
female group fecal cultures were collected each week. These extra
tests increased the known infected individuals by 22 (33 percent).
These data indicate that more frequent observations would have
shown a very high percentage of newly-admitted persons to be infected
within 3 months of their entry into the groups. These recent arrivals
were subject only to the same exposure as the other inmates. It ma.y
be concluded, therefore, that almost all of the old residents, as well
as the new arrivals, acquired ShigeUa dysenteriae (Sonne) in sufficient
numbers to infect susceptible individuals at least once in each 3-month
period. The decline in prevalence of infection and incidence of dis-
ease was presumably a manifestation of a change in the reaction of
the individual to the infection.

TABLE 8-Shigella dysenteriae (Sonne) infections with and without associated iUness
found on routine examinations at intervals of e weeks by time of admission and by
months foUowing the beginning of exposure

ShigeUa dpsenteriae (Bonne) infections
Person4 found by routine eaination at in-
moth4 tervals of two weeks
of ex-

Months following be- posure Witht il
ginning exposure troup posWsibleW ilness neil Total

infec- --
tion Num- Per Num- Per Num-. Per

ber 100 ber 100 ber 100

Old Adm. M -116 '10 9
1- Old Adm. F. -110 3 3 14 13 17 15

New Adm. a 36 9 25 7 19 16 44
Old Adm. M - 156 3 2 46 29 49 31

2-3 -Old Adm. F -161 10 6 39 24 49 7 30
New Adm. M. & F-38 8 21 7 18 15 39

1-3 ----------- Total ----- 616 43 7 113 ' 23 146 '29
Old Adm. M -271 3 1 31 11 34 13

4-6 .- Old Adm. F -276 0 0 21 8 21 8
wNe Adm. M. & F-34 1 3 13 38 14 41

Total ---- 580 4 1 65 11 69 12

Old Adm. M -863 2 (6) 31 4 33 4
Over 6 -Old Adm. F-310 1 (') 14 5 15 a

New Adm. M. &F-38 0 0 4 11 4 11

Total - 1,201 3 (8) 49 4 62 4

X Males admitted before Dec. 1, 1939.
2 Females admitted before June 1, 1940.
8 Males admitted after Dec. 1, 1939, and females admitted after June 1, 1940.
4 That time in which a positive stool culture would be counted as a new infection or a reinfection.
' No routine examinations during first month. Positives were found on diagnostic tests.
' Less than 0.5.
7 If cultural examinations had been omitted during the first month in the female group as In the male

theobservations forthis period would have been 147 person monthswith 66.( 38 per lOO)discovered infections.
I Excluding from the computatioin the person months when males were not examined routinely.
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The newly admitted individuals had 146 person months of exposure,
a total of 49 known infections and 18 clinical cases of diarrhea. In
contrast, there were 56 seniors who had 672 person months of exposure
with no known infections. Assuming an equal hazard of coming in
contact with the organism, as seemed probable from the living condi-
tions within the cottages, it was estimated, by applying the observed
rates for total infections in newly admitted, that the 56 individuals
had at least 226 exposures. The organisms did not multiply or were
not maintained so that they were found on culture. Whether they
were actively destroyed by some protective mechanism was not evi-
dent from these data. Between these extremes there were individuals
who first developed disease, later had one or two demonstrable infec-
tions without symptoms, and still later were presumably exposed
with no resulting positive cultural findings.

CLINICAL VS. SUBCLINICAL INFECTIONS

Three varieties of ShigeUa were found. There was a marked differ-
ence in the proportion of these infections which resulted in clinical
illnesses (table 9). The organism which most frequently gave rise to
clinical symptoms was Flexner W. Exclusive of those infections in
which its role in the etiology of disease was considered questionable,
it accounted for 22 known infections, 20 (91 percent) with associated
symptoms. There were, similarly, 44 known Flexner V infections, of
which 24 (55 percent) resulted in clinical cases of diarrhea. Only 51
(16 percent) of a total of 310 Sonne infections had associated diarrheal
disorders.

TABLE 9.-The relation of illness to infection with different varieties of Shigella
dysenteriae and to repeated infections with ShigeUa dysenteriae (Sonne)

Known infections I

Male Female Male and female
Variety of ShigelEa

dysenteriae With illness With illness With illness
Total Total Total

Num- Per- Num- Per- Num- Per-
ber cent ber cent ber cent

FlemnerW -3 2 67 19 18 95 22 20 91
Flexner V -1 0 0 43 24 56 44 24 55
Sonne-Total- 172 32 19 138 19 14 310 51 16
First Infection- 111 29 26 - 109 19 17 220 48 22
Second infection- 48 3 6 28 0 0 76 3 4
Third infection 13 0 0 1 0 0 14 0 0

XExclusive of those in which the history as to illness was uncertain.



There was a difference in the individual's response to the first and
subsequent infections. One hundred and eleven males were found to
be infected with Sonne, 63 once only, 35 twice, and 13 three times.
In the female group 109 were found infected with this organism, 81
once, 27 twice, and 1 three times. Symptoms were associated with
48 (22 percent) of the 220 first infections, but with only 3 (4 percent)
of the 76 second infections. In the latter group there was an indi-
vidual who after the initial attack had a persisting but very mild dis-
order not clinically significant according to our criteria. After 3
negative cultures the symptoms became clinically significant for a few
days and the stool culture was again positive. In the others, the
infections were clearly multiple but in 1 the first was without symp-
toms. No illness was observed with any of the 14 third infections.
Flexner reinfections occurred in only 18 cases and two varieties of
this organism were involved. This small number did not permit
significant comparisons.

During the routine examinations, when specimens from all inmates,
well and ill, were cultured, there were 191 isolations of Flexner and
562 of Sonne. Of these, 28 (15 percent) of the Flexner and 23 (4
percent) of the Sonne were obtained from individuals who were ill on
the day the specimens were collected. The observed crude ratios of
prevalence of clinical infection to carrier states (incubatory, convales-
cent, and passive) were 1:7 for Flexner and 1:24 for Sonne. Many of
the illnesses, particularly those due to Sonne, were mild and of short
duration. It would be possible for this infection to be widespread in
a group such as those studied and remain undetected, since mild dis-
orders are not usually examined bacteriologically.
During the first 10 months of the study Shigella dysenteriae (Flexner)

infection was prevalent among the females. Approximately one-half
of these inmates were found to have been infected within this period.
Sonne was first isolated 1 month later. A comparison of individuals
observed- at least 10 times during each period is shown in table 10.
Those individuals previously infected with Flexner had a crude inci-
dence of Sonne infection which was somewhat higher than for those
with no previous positive findings. The former, as a group, were
younger than the latter. An age specific comparison revealed that
Sonne infections occurred with equal frequency among those previously
infected with Shigella dysenteriae (Flexner) and those who had had
no known recent infection with these organisms.

MODES OF DISSEMINATION

Observations in this field are presented in connection with part B
of this report bringing together the data on all institutions studied.

4668540-42 3
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TABLE 1O.-Shigella dysenteriae (Sonne) infections and illnesse8 related to the
previous known occurrence of Flexner infections

Subsequent Bonne infections

History of preceding Flexner Number ' Total With illneofinfections individuals Tt1Wtlns

Number Percent Number Percent

Positive ---- 54 44 81 6 14
Negative -60 40 67 7 18

Total -114 84 74 13 15

1 Examined 10 or more times both in the period of Flexner and of Sonne infections.

FOLLOW-UP

The study as reported was discontinued in February 1941. Follow-
up observations were made 9 months later.
Endemic diarrhea had persisted among the boys, but the cases

had been few in number. The girls had been notably free of diarrheal
diseases. Cultural examinations were obtained rarely but two of the
hospitalized cases in the boys had positive reports for Sonne. During
late October and early November 1941, we secured three cultures at
weekly intervals from all inmates of the two cottages. Sonne in-
fection was found in both groups. At the time 5 males (2 cases and
3 carriers) and 1 female (a carrier) were positive.
The continuous occurrence of the infection is not established by

our findings but we favor this interpretation for these reasons: (1)
Preceding observations revealed the tendency of the infection to
maintain itself in the groups; (2) the positive cases during the summer
revealed the presence of the infection among the boys at that time;
and (3) during 20 months there was only one known introduction of
Shigella to this institution. If the groups had become free of infection,
a reintroduction of Sonne to both cottages within the 9 months would
be improbable.
The natural course of the infection was not followed further. All

cases and carriers were isolated and treated with sulfaguanidine until
they became negative.. Subsequent observations during a 4-month
period indicated that the groups remained free of all Shigella dy8en-
teriae infections.
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STUDIES OF THE ACUTE DIARRHEAL DISEASES
IX B. SHIGELLA DYSENTERIAE INFECTIONS AMONG INSTITUTIONAL

INMATES I

By JAMES WArr, Passed Assistant Surgeon, United States Public Health Service,
ALBERT V. HARDY, Surgeon (R), United States Public Health Service, and
Associate Professor of Epidemiology, DeLamar Institute of Public Health,
Columbia University, and THELMA DECAPITO, Junior Bacteriologist, United
States Public Health Service

In part A of this paper, Hardy and associates reported an inves-
tigation of Shigella dysenteriae infections among institutional inmates
in New York State. The findings in other institutions located in
New Mexico, Vermont, Georgia, Puerto Rico, and New York are
presented here.

AN ORPHANAGE

Attention was called to this small institution late in the fall of 1937
through the occurrence of 4 severe cases of bacillary dysentery among
the 20 infants then in residence. At that time it was planned to
follow the inmates by repeated cultures during the ensuing summer
and fall. Work was resiuned in the field laboratory in late June
1938, and weekly stool examinations were begun. A nurse was
assigned one day each week to collect specimens of all stools passed
during the day and to briDg them to the laboratory in glycerine-saline
preservative. The specimens obtained were from stools passed nor-
mally, hence it was usual for one or more of the children to remain
unexamined each week.
From July to late December 1938, 24 weekly observations were

made, with findings as given in table 1. The maximum number of
children on the ward was 23; the usual number was 2 to 4 less. In
all, 25 infants or young children were studied, and of these, 18 (72
percent) were positive at some time during the period. The routine
tests per person varied from 2 (in a debilitated infant who died
shortly after admission) to 22. A total of 413 stool specimens was
obtained during the routine examinations and 43 (10.7 percent)
yielded recognized pathogenic varieties of Shigella dy8enteriae. In
addition, 16 diagnostic specimens were collected from children with
diarrheal disorders and 10 (62.5 percent) of these were positive.
There were 25 known infections with Shisella dysenteriae, 16

subclinical, and 9 with clinical manifestations. These associated
disorders (in all instances due to Sonne), were mild. In 5 there was
diarrhea only, with 4 to 6 stools dailv; in the others, the only additional
symptoms were low-grade fever, loss of appetite, or vomiting. The

I From the Division of Infectious Diseases, National Institute of Health, and the DeLamar Institute
of Public Health, Columbia University.
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duration of the illnesses was less than I week and commonly 3 or 4
days. There were 6 attacks of diarrhea without related positive
cultures. Three of these occurred with upper respiratory infections
and 2 others in a young, malnourished infant diagnosed clinically as a
feeding problem.
TABLE 1.-Shigella dysenteriae infections and acute diarrheal disorders in the infant

ward of an orphanage July-December 1938

Indiviuals Fcoil cltures Infections with Shiaelta dy,enteriae and re-Individuals Fecsl cultures ported diarrheal disorders

Age on entering Positive Positive Infec- Illness Total
study for for Total Sub- tions without diar.Exam- Exam- CliDiC&liindShica inexam Shioella infec- infec-O with known rheal

ied d?den- dy8en- tions related in fee- dis-
teriac teriae illness tion orders

0-2 months -5 0 43 0 0 0 0 2 2
3-24 months-9 9 188 19 12 5 7 2 9
2-3 years -6 5 92 11 8 6 2 2 4
4 years--------- 5 4 90 13 5 5 0 0 0

Total----- 25 18 413 43 25 16 9 6 15

The variation in findings by age is also shown in table 1. Thte 5
infants who were under 3 months of age on entering the study, were
culturally negative. One had the two bouts of diarrhea mentioned
above. The 9 infants of 3 to 24 months of age had 12 infections, with
related symptoms in 7. The 6 children of 2 and 3 years had 8 attacks,
with related symptoms in 2 only. The 5 infections in the children of
4 years of age occurred without noted symptoms. In this small
series Shigella dysenteriae was found with equal frequency in cbildren
3 months old or more, but there was a progressive decrease in related
symptoms.in older children.
Four known varieties of the Shigella group were isolated during

the study. Flexner V was found on the initial test and recovered
from the same individual on 8 of 9 successive examinations. It was
not obtained from any other patient. Later, on August 29th, there
was a single isolation of Flexner W. This was the only time this
organism was found. Newcastle was identified iD 4 of 6 successive
examinations of a newly-admitted patient. The Sonne infection
(present on the first test) was the only one which spread widely and
persistently, infecting 16, and reinfecting 6 of these. It was found
on 14 of the 24 weekly examinations, with a maximum of 3 successive
weeks with negative findings.

In addition to these accepted "positive" organisms, two other vari-
eties were isolated. On the basis of their biochemical characteristics
they would be classified as Shigella. The cultural reactions of one of
these were consistently those of Flexner strains, but the organisms
failed to agglutinate in any of our Flexner antisera. Theywere isolated
on November 15th from 4 individuals and on the following week from 2
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different persons. The other strain did not ferment mannite and
produced indol. It was not agglutinated by Schmidt's or any other
known antisera and remained unclassified. It was isolated 29 times
from 15 individuals throughout the period of observation. The pres-
ence of these organisms could not be related to the occurrence of
diarrheal disorders.

A SCHOOL FOR THE MENTALLY DEFECTIVE

At the request of the Vermont State Board of Health, an inves-
tigation was made in a school for the mentally defective in which
there had been an outbreak of diarrheal disease. This had occurred
in the cottage which housed 58 male low-grade defectives. The
majority of these individuals were adolescents, only 7 being under
10 and 6 over 20 years of age. The first case appeared on October
17 and during the next 10 days four additional cases developed. How-
ever, from October 27th to November 13th there were 27 new cases.
Twelve additional individuals were attacked during the next 3
months. Three of the 44 cases terminated fatally. In the corre-
sponding cottage for females there were two cases in November and
three in March. From 4 other cottages there had been reported
three cases in November and 1 in March.
Despite the lack of acute cases of enteric disorder when the insti-

tution was visited in March 1940, stool cultures were taken from the
inmates of the two cottages for the low-grade defectives to determine
the prevalence and distribution of Shigella dysenteriae infections.
On the second visit, 1 month later, all of the 337 inmates of the 6
cottages were cultured. The findings are reported in table 2. Flexner
strains only were isolated and with one exception these were the "W"
variety. One boy yielded in April an atypical Flexner which was not
typed with certainty. The findings do not establish the relationship
between the organisms isolated and the outbreak of diarrheal disease.
The absence of detected infection among the more normal inmates
was in contrast to the observed high prevalence in the very defective
individuals.

TABLE 2.-Stool cultures for Shigella dysenteriae from inmates of a school for the
mentally defective

First test Second test

GroupsGroups Inmates Positive Positive for Inmates Positive Positive for
cultured Flexner caltured Flexner

Low grade Inmates: Number Percent Number PercentMaleo ---------- 50 4 8 48 3 6
Female -67 7 10 68 6 9

Other inmates -221 0 0

Total - 117 11 9 337 9 3
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TWO MENTAL HOSPITALS

During the spring and summer of 1940 five series of stool ex-
aminations were made on three groups of inmates in the Georgia
State Hospital for the insane. One group, A, was selected because
they were under especially careful observation by another group of
workers, and a more accurate determination of the presence of diar-
rheal disorders was thus possible. Group B was entirely similar but
under routine ward care and group C, examined only three times,
was colored, and included to determine if there might be any difference
in the two races. All groups were adult females with generally ad-
vanced psychoses.
No diarrheal disorders were reported during the period of observa-

tion but one patient, on culture, was found to have mushy feces with
mucus.
A total of 910 cultures were taken and 19 (2.1 percent) of these

yielded some variety of Shigella dysenteriae. (Flexner) distributed
as shown in table 3. Three strains were readily differentiated. All
strains isolated from the inmates of group A during the first three
examinations and one of the two in September were identical in
cultural and serological reactions. Three of the four individuals
positive on the first test were also positive on the second or third
examination or both. The three organisms found in July in group B
were of a second type and these were not encountered at any other
time. The remaining five scattered positives in May, July, and
September were Flexner W, one of the most commonly encountered
varieties.

TABLE 3.-Stool cultures for Shigella dysenteriae from inmates of a mental hospital
in Georgia

White females Colored females

Month Group A Group B Group C

Cultured Positive Cultured Positive Cultured Positive

March -72 4 72 0 0 0
April 72 3 72 0 61 0
May -72 3 72 0 59 1
July -72 1 72 3 70 1
September. -72 -2 72 1 0 0

Total -360 13 360 4 190 2

The second mental hospital, in Puerto Rico, was studied in the
spring of 1941. All inmates of five wards were cultured on one
occasion only. The findings are given in table 4. Patients similar
to those studied in the first hospital were cared for in wards A to D.
There were 26 (7 percent) positive specimens in the 389 examined.



Accurate records of minor diarrheal disorders were not available but
moderate and severe attacks were known. Two of the infected
individuals were reported to have been sick within -1 month prior to
examination. In contrast, on the "Dispensary Ward," with 73
patients, 29 (40 percent) were found to be infected, of which 16 had
diarrhea when examined and 6 others were reported to have been ill
recently.
TABLE 4.-The occurrence of Shigella dysenteriae infections in Jive wards of a mental

hospital in Puerto Rico

Individuals examined by single Variety of ShigeUafecal cultures

Group Positive for Shigella Flexner
dysenleriae Nlew-

Number ---__ - ___-_ _ castleC

Number Percent v W Z Other .

Ward A-Females -102 7 7 3 1 0 0 3
B-Females -105 3 3 0 0 1 1 1
C-Females -115 5 4 0 0 1 0 4
D-Males -67 6 9 0 3 0 0 3
E '-Males. -- 73 26 36 14 3 1 8

Total -462 47 10 3 18 5 2 19

X A ward used for the care of patients with mild to moderate physical ailments, including diarrheal dis-
orders.

Five varieties of Shigella dysenteriae were found, four Flexner and
Newcastle. One of these was isolated only from females. The others
were distributed in bothi sections of the hospital.

SUBSEQUENT OBSERVATIONS

Our recent studies of chemotherapy in Shigella infections have been
conducted largely in institutions. Further data on the subject of this
report have accumulated. The high incidence and the multiple
varieties of Shigella have continued in Puerto Rico. A mental hospital
in New York State had Shigella dysenteriae infections in epidemic
proportions from June through October 1941. Five months later
survey cultures revealed that the infection was actively spreading in
some wards (witlh few and mild clinical cases), but in others it was
spreading little if at all. A majority of the wards were entirely free
of infection. In contrast with this, and with findings reported above,
in another New York State hospital and in a school for the mentally
defective, diarrhieal disease had not been a significant problem for at
least 3 years. Survey cultures were obtained from a general sample of
the inmates, from a larger sample of the young idiots and the disturbed
and unclean patients, also from individuals with recent minor diarrheal
disorders. Shigella dysenteriae was not found. Some, possibly many,
institutions in northern States are maintained free of Shigella
dysenteriae.
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MODES OF DISSEMINATION

The prevalence of Shigella dysenteriae infections, as found by the
examination of all individuals in the institutional groups studied,
varied from 0 to 30 percent. For comparative purposes in table 5 the
prevalence is shown in relation to the relative incidence of diarrheal
diseases in the respective geographical areas and to the conditions of
general sanitation and cleanliness in the institutions.
The prevalence of Shigella dysenteriae infection was high in all

institutions studied (excluding recent surveys), in spite of the variation
in incidence of diarrheal diseases in the general population from which
these patients were drawn. In only one instance (Ward E, Mental
Hospital II) were the infections concentrated in the group observed,
through transferring to it patients with diarrheal disorders.
The water used in four of the five institutions was drawn from a

public supply; the one private supply was filtered and chlorinated.
In one instance only was its safety open to question. The milk was of
satisfactory quality. The continuous spread of the infection was
strongly against this or any other article of food being responsible for
the dissemination of these infections. Exereta disposal in all institu-
tions was by flush toilets, but these were inadequate in number in
both mental hospitals. Flies were very rare in the two institutions for
the mentally defective and were common only in Mental Hospital II.
In their absence the infections spread readily.
The general cleanliness of the environment was excellent in the

New York institution for mental defectives where a high prevalence
of Shigella dysenteriae was observed. It was good in the orphanage
and the school for the mental defectives but only fair in the two mental
hospitals. A portion of the individuals examined gave some care to
persoinal cleanliness. Many of them, particularly the low-grade mental
defectives, those with advanced psychoses, and the young children in
the orphanage frequently soiled themselves and their environment with
feces. Person-to-person transfer of fecal pollution could occur easily
in all of these institutional groups.

SUMMARY

(1) The prevalence of ShigeUa dysenteriae infection among institu-
tional inmates was determined by 13,356 survey stool cultures, of
which 885 (6.6 percent) were positive.

(2) The prevalence in the same group at different times was found
to vary from no detected infections to a maximum of 26 percent known
infected at one time.

(3) The detected infections in different groups varied from none to
a maximum of 36 percent positive at one time.

1101



(4) Different varieties of Shigella were found in the same and differ-
ent groups.

(5) The course of ShigeUa dysenteriae (Sonne) infection as observed
in two groups is described.

(6) Sonne infections were maintained by a constantly changing
group of transient carriers.

(7) Flexner infections were not maintained with the same persist-
ence as Sonne.

(8) Characteristically the ShigeUa infections spread slowly. In
one group periods of more rapid spread and high prevalence alternated
with intervals of little spread and low prevalence.

(9) Infection rates were determined for two groups through routine
cultures at intervals of 2 weeks for 20 months. The minimal total
annual infection rates in these groups were 87 and 115 per 100 in-
mates. The attack rates of clinical infections were 16 and 33, respec-
tively. Thus the il caxrier incidence rates were 73 and 82
per 100 inmates per annum.

(10) Attack rates were higher in newly-admitted individuals than
in "semior" inmates.

(11) The ratio of clinical to subelinical infection was found to
vary with the variety of Shigella, the occurrence of preceding infec-
tions with the same variety of microorganism, and the age of the
individuals.

(12) The ratio of clinical infections to carrier states in one insti-
tution was 1:7 for Flexner and 1:24 for Sonne.

(13) Preceding Flexner infections conferred no detectable protec-
tion against subsequent Sonne invasions.

(14) The probable mode of dissemination in these groups was
through person-to-person transmissal of fecal pollution.

DISCUSSION AN CONCLUSIONS

The observations presented in these papers (IX A and IX B) will
be discussed in association with the findings in the surveys of general
population groups and of household contacts. These and other data
will be used in considering the epidemiology of ShigeUa dysenteriae
infections.

1102JlWy 2X, 190
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A STUDY OF THE POLLUTION AND NATURAL PURIFICATION
OF THE SCIOTO RIVER1

A Review

Hydrometric, bacteriological, chemical, plankton and bottom sedi-
ment studies were made of the Scioto River for 115 river miles below
Columbus, Ohio, during a period of 30 months, involving three types
of sewage treatment at Columbus, the point of heaviest pollution
of the Scioto. These periods were, first, 10 months treatment, over-
loaded trickling filter; second, 8 months treatment, plain sedimenta-
tion; and third, 12 months treatment, activated sludge.
The bacteriological and chemical data were grouped according to

three temperature and five discharge ranges and in addition, for the
upper half of the river, the three periods of varying pollution at
Columbus. Rates of decrease of bacteria in the river were linear when
plotted on semi-log paper in the upper, heavily polluted stretch and,
roughly so, at low stages downstream. At progressively higher dis-
charges, rates of bacterial decrease were less in the relatively less
polluted, lower half of the stream. Rates of bacterial decrease were
greater at higher temperatures and were in the approximate range of
previously observed rates on the Ohio and Illinois Rivers. Dis-
solved oxygen profiles at the different temperature and flow ranges,
and periods of varying pollution, form a nicely graduated set of
oxygen sag curves.
The Scioto proved to be highly productive of plankton algae and

protozoa, exceeding both in the variety of species and in total plankton
volume, that of previously reported streams.
Bottom sediments were found to form a stable record of the average

quality of water in the stream during the period of their formation.

DEATHS DURING WEEK ENDED JULY 11, 1942
[FrQm the Weekly Mortality Index, issued by the Bureau of the Census, Department of Commerce]

Week ended Correspond-
July 11, 1942 Ing week

Data from 85 large cities of the United States:
Total deaths ____-- - - 7,466 7,841
Average for 3 prlor years_-7______________ 7,717-
Total deaths, frst 27 weeks of year _ -- -229,248 233,409
Deaths per 1,000 population, fit 27 weeks of year, annual rate 12.012.3
Deaths under 1 year of age _--___ -------532 580
Average for 3 prior year --- _- 494-
Deathsunder year of age, glut 27weeks of year - - 14,752 13,758

Data from Industrial insuance companies:
Policies In force _--- _ _ __ ---65,388 272 64,375,458
Number of death cla.----- .--------- 10,268 11, 83
Death claim per 1,000 policies In force, mnual rate --&2 9.4
Death claims per 1,000 policies, first 27 weeks of year, annual rate-- 9.710.1

I Public Health Bulletin No. 276, A Study of the Pollution and Natural Purification of the Scioto River,
by Past Assistant Sanitary Engineer Robert W. Rehr and otbers. Government Printing Office 1941.
For sale by the Superintendent of Documents, Washington, D. C. Price 20 cents.



PREVALENCE OF DISNASE

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

UNITED STATES

REPORTS FROM STATES FOR WEEK ENDED JULY 18, 1942

Summary

The incidence of meningococcus meningitis continues high for this
season of the year. For the current week it is nearly twice as high as
the 5-year (1937-41) median and higher than for the corresponding
week of any other year since 1937. A total of 63 cases was reported
currently, as compared with 61 cases for the preceding week. The
largest numbers of cases are still occurring in the eastern States. The
New England States (10), Middle Atlantic (17), South Atlantic (9),
and East South Central States (8) reported 70 percent of the current
total. Missouri, with 7 cases, was the only State outside these areas
which reported more than 3 cases for the week.
A total of 83 cases of poliomyelitis was reported, as compared with

59 last week and a 5-year median of 143. The highest incidence is
in the South Central States, which reported 38 cases, and the East
North Central States, which reported 16 cases. Kentucky reported
17 cases (2 for the preceding week), and Arkansas reported 11 (12 for
each of the two preceding weeks).
Of 16 cases of smallpox (9 last week, 13 for the corresponding week

last year), 7 cases occurred in Tennessee.
Other reports include 6 cases of anthrax (2 each in Pennsylvania and

Texas, and 1 each in Maine and Louisiana), 356 cases of bacillary
dysentery (261 in Texas), 386 cases of unspecified dysentery (351 in
Virginia), 17 cases of amebic dysentery, 13 scattered cases of infectious
encephalitis, 17 cases of Rocky Mountain spotted fever (of which
only 3 were in the northwestern Mountain States, 27 cases of tularemia,
and 58 cases of endemic typhus fever (26 in Texas, 10 in Georgia, and
9 in Alabama).
The death rate for the current week in 88 large cities of the United

States is 11.0 per 1,000 population, as compared with 10.6 for the
preceding week and a 3-year (1939-41) average for the week of 10.2.
The accumulated rate to date this year is 12.0, as compared with 12.2
for the corresponding period last year, when a record low rate of 10.5
for the entire year was reported by the Bureau of the Census.

(1104)
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Telegraphic morbidity reports from State health officers for the week ended July 18,
1942, and comparison with corresponding week of 1941 and 5-year median

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

Diphtheria Influenza Measles Meningitis, meningococcus

Division and State Week ended Week ended Week ended Weekended
Me- Me- Me- M e-

dian, dian, dian, dian,
July July 1937- July July 1937- July July 1937- July July 1937-
18, 19, 41 18, 19, 41, 18 19, 41, 18, 19, 41
1942 1941 1942 1941 1942 1941 1942 1941

NEW ENO.

Maine
New Hampshire- --
Vermont-
Massachusetts-
Rhode Island-
Connecticut-

MID. ATh.

New York-
New Jersey-
Pennsylvania-

E. NO. CEN.

Ohio
Indiana
Illinois
Michigan ----

Wlsconsin-
W. NO. CEN.

Minnesota-
Iowa-
Missouri-
North Dakota
South Dakota
Nebraska-
Kansas-

80. ATL.

Delaware-
Maryland2-
Dist. ofCol-
Virginia -- -

West Virginia-
North Carolina.
South Carolina -

Georgia-
Florida --- ---

E. 50. CEN.

Kentucky -
Tennessee-
Alabama-
Mississippi 2-

W. 50. CEN.
Arkarnsas-
Louisiana-
Oklahoma-
Texas- -

MOTJNTAIN

Montana-
Idaho -- --

Wyoming ------

Colorado-
New Mexico-
Arizona
Utah
Nevada

PACIFIC

Washington
Oregon- -

California-

Total

28 weeks

0
0
0
8
2
0

9
5
12

4
3

14
2
0

0
0

2
2

0
2
5
2
4
8
4
2

0
2
4
6

4

3
13

0
1
0
1
0
0
0
0

0
2
10

1
0
0
3
0
3

21 13 11 27
6 2 .
15 1 .

7
6
17
6
2

1
2
4
1
1
1
2

11

I

4
I
I
a

4

3
22

00
9
0
2
0

12
I
1

12

1

-~---i-
I

_____j

.63

67
7
4

1

36

1

9

12

.il
--'---i-

i7
- --2--

17
69

36
3
71

232
41
75

368
170
121

64
16
51
42
352

54
45
3i

31

241

9

31

8

20
34

4 12 12 1i
3 3 9 16

2
4
10

106

4

13
34
1
9

15

16
348

5

25
2

------i

30

5
I 1

87

18

12
11
2

52

31
2

34
40
2

42
169
5

68
6
25

307
13
117

491
251
679

260
23

, 253
373

49
8
2
7

44

4
181
30
182
55

176
116
73

4
67
41

57
1

103

6
2
3

24
17
49
8
1

50
6
25

307
13
51

615
247
480

233
10

106
241
373

23
53
15
8
2
8

21

2
27
30
65;
41
86
8
9
10

23

14
101

21
17
14
32

188 8 22
4 43 30 3)
16 512 146 146

C
A

C

C

C

c
I
I

0

2
1
2

I
1

3
0

3
2

0
0
3

0
0

1
1

0
0
2

0
0
0
0
0
0

4
0
2

0
2
1
0
0

0
0
0
0
1
0
0

0
6
0
0
0

00
1
0

2
0
3
0

2
1
0
0

0
0
0
1
0
0

3
0
2

I
2
1
1
0

0
0
0
0
0
0
0

0
1
0
4
1
2
I
1
0

2
0
3
0

2
1
0
0

0
0
0
0
0
0
0

----

c

I

11
I
2

7
2

11
a
1

1
1
3
1
5
0
1

0
0
0

3
7
3
3
3

I

I

II
C
(1

C

0 0----
0 0 6
13 16 21

C
C

o O
0 0
0 1

141 148 22 4311 641 387 4,5 3,912 2634
,1 - .

1,271
See footnotes at end of table.

6 6191 6,673110,666178,99514 5821157,9031458 6821813,966i 2,2491 2,1431 1,271
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Telegraphic morbidity reports from State heath gicere for the week ended July 18,
1942-Continued

Poliomyolitis Scarlet fever Smallpox Typhoid and par-typhoid fever

Division and Stat. Week ended Week ended Week ended Week ended
dMan dMan dim tMan

July July 1937- July July 1937- July July 1937- July July 1937-
18, 19, 41 18, 19, 1 41 18, 19, 41 18, 19, 41
1942 1941 194 1941 1942 1941 1942 1941

NZW N1G.
Maine .-- .
New Hampshire-
Vermont-.-
Machusetts.
Rhode Island .
Connecticut-

MID. ATh.
New York -----
New Jersey-
Pennsylvania-

U. NO. CEN.
Ohio-.
Indiana -----
Illinois-
Michigan . .
Wisconsin-

W. NO. CNN.
Minnesota ..
Iowa
Mlssouri .
North Dakota-
South Dakota-Nebraska-
Kansas

80. ATn.
Delaware-
Maryland-
Dist. of Col-
Virginia
West Virginia
North Carolina
South Carolina
Georgia
Florida

Z. ao. CNN.
Kentucky .
Tennessee .
Alabama
Mississippi '-

W. 80. CIN.

Arkansas-
Louisiana .-
Oklahoma.
Texas ----------

MOUNTAIN
Montana-
Idaho
Wyoming .
Colorado ----
New Mexco-
Arizona
Utah -

Nevada
PACIC

Washington .
Oregon
California.

Total -

28 weeks

I
c

6

6

a
2

I
.3
c
4
c

0
2

0
0
01

0
0
1
1
0
1

2
0

17

3
0

11
1

0

1
0
0
1

0
0
3

0
0
0
0
0
0

65
6

0
2
6
6
0

4
0
1
1
010i
6

91

12
46

12

1
2
0
8

1
0
0
0
1
0
0
0

I

I
I
C

1
1
1
0
0
1
0

0
0
0
2
1
3
1
4
1

4

0

.1
0

0

0
44
5

851 21 2

1 79
30
92

67
10
71
37
34

27
7

13
3
4
7
19

3
11
12
6
12

3
1

1
1
12
12

3
6

10
14

3
0

9
3
1

0

37

bt

IC
10

44
43

51
9

59
79
29

27
13
12
0
6
10
9

0
14
1
3

7
2
11

15
11

1

4
8
13
14

10
2
2
8
1
0
4
0

8i aI
I1

Ia
12

31

18
83
85
42

27
13
18
4
6
5

20

0
14
3
8
12
1

I20

3
8

11
10
8

4
7
7
17

8
2

9
3
2
6

0 0 1 11 13
0 0 6 1 101 15 3 42 64

C
c
c
c
6

a
0
a

a

0
1
0

1
0
0
0
2
1
0

0
0
0

0
0
0
0
0
0

6

2

0
0
4
0
0
0
0

0
0
0
0

00
0
0

0
0
1

a24S 43-I 747 i 13 7 308

Seefootnotes at end of table.

0
0
0
0
0
0

0
0
0

0
2
3
1
2

4
3
0
0
1

0
0
0
0
0
0
0
0
0

0
0
0
0

I

I
6
I

0
I
7

I

0

3

12
1
9

13
0
3
2
4

5
6

0
2~

7

1

1
l

1
18

10

14
11
I

27

0
2
2
4
0
0
1

1
0
0
0
0
1

3
5
6

8
2
8
17
0

0
8
4
0
0
0
1

0
20
0
7
10
6
12
23
1

8
14
6
7

14,
13

3s8

0
0
0
4
7
0
1
0

0
0
0
1
0
2

14
5

14

8
8
17
3
0

0
2
7
0
0
0
6

12
3
18
9
19
15
24
1

37
32
13
9

28
21
20
40

1
2
0
4
a
4
1

1 2
4 4
10 10

4,601751 1, M86 1, l24 950j V6,71112 6751 M3I 1 12M 7, 671 2, 86 3,201

2

II
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Telegraphic morbidity reports from State heah officers for the week ended July 18,
1942-Continued

Whooping Week ended July 18,1942
cough

Division and State Week ended- Dysentery En- Rocky
An- antis1 Lep- sp Tula- nJuly July thrax Abe | Un- I &Fz rosy t remia k| £e?18, 19, Ame Bary d- --i ever

1942 1941 bi lay fe tiufvr

NEW ENO.
Maine- -----
New Hampshire-._
Vermont .
Massachusetts....-.
Rhode Island .
Connectleut .

MM. ATL.
New York .
New Jersey.-
Pennsylvania .

X. NO. CEN.
Obio ..------------
Indiana --
Illinois .- -

Michigan
Wisonsin .----

W. NO. CEN.
Minnesota
Iowa
Missouri ..
North Daknta
South Da'- ta
Nebraska
Kansas....------

so. AT.

Delaware .
Maryland I .
Dist. ofCol-
Virginia.
West Virginia .
Nortb Carolina-
South Carolina .
(leorkia.-----
Florid.a - .

E. 80. CEN.
Kentucky
Tennessee-
Alabama
Mississipr. S .

W. SO. CEN.

Arkansas
Louisianan
Oklahoma ..
Texas .

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

PACMC
Washington-
Orezon-Calffoml

Total .

21
3

57
195
6. 4

393
353
235

224

51
310
198,208

71
44
21

0~

21

63

2
35
15

49
85
87
42
49

72
40

52
12
5

187

16
15
4

38
26
14
28
3

52

1942

28
7

0

172
28
38

291
118
336

,337
154

158

302
161

92

45

56
19

13
147

103
9

101
29
297
106
46

: I

49
39
23

23
43
38
190

35
26
16

165
37
24

112
9-

110

46

408

I
0
0-o
0
0

0
0
2

42

410,

0
0
0
0
0
0

3
1
0

0

0

0

0

0

0

0

(1
00

0

0

01 01
0

0

0

0

0

0

0

0°
0

0

01

42

0

0

0

0

0

0

0

0

0

0

0

0

3

0

0

2

I0

0~

0

0

0

2

0
0
0
0
a
0

6
0
1

0
0
0
0
0
0

0
0
0

0 0

0 )0
0 0

4 0
0 0

0 0
0 o
nl1 2
]i. 0

0I 0
ol 0

0 0

0 2
0 0

0 351
0 0

0 0

8 ol
Is oj

0

0

28

36
0

261

I2

42

4J

21

11

0 a
0 a
9 0O

42
4J
42
0

0

0

0
2
0
1

42
42
42
42
42

0
0
0

41
0
0
0
0

0 0
o

0 0

0 0I o
1 o

2 0

0 0O O
0 0

0 0

0
0O) Oi0 o

0

0

0

1

0

0

2

0

0

0

0

0

0

2

0

1~

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

42
42

e
I2
0

41
0
0
0
0

0

1
1
0

0

0

3

0

4
0

0

0

5

0~

I o

0

0J

0

0

0

1
0

00

1

0

1

0

3,699 4,4 64 61 17 386 13 _0 1

0
0
0
0
0
0

o 0
o 0
o o

aI2
42

28 weeks--------------- 106,735 128,402 -I-I-I-I-I-I-I-

2

1

0

0

0

0

2

0

0
0

2

0

0

0

2

0

2

2

0

0

0

0 0

0 0

0 1

New York Qity only.
Period ended earlier than8aturday.

0
0
0
0
0
0

0O
0O
0
0O
0

0O
0
0O
00

0O
0
0O

0
0
0
0
0
a
2

10
9

0
1
5
1

0
0
0
26

0
0
0
0
0

O

0
0

, 0

z

I

)I

I
I
I

I
I

II
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PLAGUE INFECTION IN CALIFORNIA AND OREGON

Plague infection has been reported proved in specimens collected in
California and Oregon as follows:

CALIFORNIA

Kern County: April 30, in a pool of 200 fleas from burrows of ground
squirrels, C. beecheyi, and in a pool of 28 fleas from 3 ground squirrels,
same species, taken 1 mile south of California State Institution for
Women; May 6, in a pool of 276 fleas from 34 ground squirrels, also
C. beecheyi, taken I mile east of Lebec, Castac Lake area.

Lassen County: May 31, in a pool of 120 fleas from a burrow of
ground squirrels, C. beldingi, 3 miles south and 9 miles east of Amedee;
June 20, in a pool of 22 fleas from 43 ground squirrels, (O. oregonus,
taken 2 miles north and 23 miles west of Janesville.
Monterey County: In tissue from ground squirrels, C. beecheyi, as

followsE May 14, in a pool of tissue from 5 ground squirrels taken 3
miles northeast of Lockwood, and May 15, in a pool of tissue from 3
ground squirrels from the same location. In pools of tissue and ecto-
parasites from ground squirrels, C. beecheyi, taken on the Fort Ord
Military Reservation, 12 miiles southwest of Salinas, as follows: June
13, 180 fleas from 15 squirrels and tissue from 15 squirrels; June 18,
27 fleas from squirrel burrows, 103 fleas from 11 squirrels, and 118
fleas from 18 squirrels; June 19, 113 fleas from 21 squirrels and 200
fleas from 14 squirrels; June 20, 72 fleas from 9 squirrels and organs
from 1 squirrel; Jime 22, 112 lice from 19 squirrels and 175 fleas from
19 squirrels.

Placer County: Juine 20, in a pool of 9 fleas from 4 chipmunks taken
at Talawanda Girls Camp, % mile north of Tahoe Vista..

Siskiyou County: In pools of tissue and ectoparasites from ground
squirrels, C. douglasii, as follows: June 3, tissue from 7 squirrels taken
4 miles north of Montague; June 11, 200 fleas from 22 squirrels taken
% mile north of Hilt; June 12, 122 fleas from 5 squirrels taken 4 miles
east and 1 mile north of Yreka, 132 fleas from 5 squirrels taken 1 mile
south and 1 mile east of Yreka, and 91 fleas from 3 squirrels taken 1%4
miles east of Yreka; June 17, 198 fleas from 20 squirrels taken at
Montague Airport, 1 %miles west of Montague, and 74 fleas from 6
squirrels taken 4 miles east of Yreka.
Ventura County: June 16, in a pool of 311 lice from 21 ground

squirrels, C. beecheyi, taken 1 mile east and 1 mile north of Oxnard,
and a pool of 96 lice from 9 gground squirrels, same species, from the
same location; June 23, in a pool of 253 fleas from 4 ground squirrels,
0. beeche7yi, taken 5 miles northeast of Santa Paula.

1108July 24, 1942



1109 July 24, 1942

OREGON

Malheur County: June 9, in a pool of 1 flea and 10 lice from 9
ground squirrels, C. mollis, taken 2 to 6 miles north of McDermott
on Highway No. 95.
Harney Couinty: June 19, in a pool of 89 fleas from 161 ground

squirrels, C. oregonus, taken 13 to 18 miles southeast of French Glen
(Fish Liake).

WEEKLY REPORTS FROM CITIES

City reports for week ended July 4, 1942
This table lists the reports from 90 cities of more than 10,000 population distributed throughout the United

States, and represents a cross section of the current urban inicidence of the diseases included in the table.

a
c,
C.

Atlanta,Ga-
Baltimore, Md -- 1
Barre, Vt _ --- 0
Billings, Mont -- 0
Birmingham, Ala -- 0

Boise, Idaho -- 0
Boston, Mass -- 0
Bridgeport, Conn -- 0
Brunswick, Ga-O--0
Buffalo, N. Y -- 0

Camden, N. J _- 1
Charleston, S. C -- 0
Charleston, WV. Va- 0
Chicago, Ill -- 16
Cincinnati, Ohio---- 0

Cleveland, Ohio -- 0
Columbus, Ohio.-
Concord, N. H- 0
Cumberland, Md -- 0
Dallas, Tex-- 1

Denver, Colo-- 6
Detroit, Mich --
Dulluth, Minn --
Fall River, MassS--
Fargo, N. Dak -- 0

Flint, Mich.- 0
Fort Wayne, Ind -- 0
Frederick, Md -- 0
Galveston, Tex-- 0
Grand Rapids, Mich 0

Great Falls, Mont -- 0
Hartford, Conn -- 0
Helena,Mont-- 0
Houston,Tex-- 2
Indianapolis, Ind--

Kansas City, Mo -- 0
Kenosha, Wisc-- 0
Little Rock, Ark 0
Los Angeles, Calif-- 3
Lynchburg, Va -- 0

Infuenza - to

a0 p C)14~~~~~~~~~~$4

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

00
0
00
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0

0
0

3
------

------

------

I

I

I
1

3

------

0
2
0
0

0

0
0
0
00

0
00

0
0
11

0
0

0
I)

0
0
0
0

0
0
0
0
0

0
0
0
0
0

1
0
0
0

0
'21
0
10
4

4
65
1
0
90

1

16
1
3
19
3
0
1

26
17
2
6
0

0
0
0
0
0

5
26
2
1

15

15
8
0

131
1

0
2
0
0
0

00
0
00

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0

(1
0
0
0
0
0
0
0
0
0
0

0

2
7
0
1°
I

0
3
1
0
5

1

3
1
0
3

2

6
0
0

0

2
0

20
0
0
1021

0

2
0

1
0

0
0
0
0
0

0
0
0
0
0

00
0
0

0
0
0

0
0
0
0
0
0
0
0
0
0
0

0
0
00

0
0
0
0
0

2
8
0
0
0

0
20
2
0
3
1
0
0
34
4

16
3
2
1
2

0
32
6
9
0

1
0
0
0

1

3

0

0
14
3

0
0
0
0
0

0
0
0
0
0

0
0
0

0
0
0
0
-0
0
0
-0
&0
0
0
0
0
0

0
0

0
0
0
0
0

0
0

0
1
0
0
0

0

0
0

01

1
0

00
0
0
0
0

0
0

0
0
0

0
0
0
1
0

2
0
0
1
0

2
35
4
2
4

0
32
0
0
6
10
0
0

166
7

31
12
0
0
11

13
65
0
2
0

4
3
0
2
5

4
0

11
8

9
10
0
10
4

See footnotes at end of table.
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City reports for week ended July 4, 1942-Continued

* Infuenza *t1 Ie

I I A~~~~~~~~~
'~~~~~~~P...gA

o

M mphisTo n--- 0 0 OO 0 1 0 1 2 1 0 0 9
MliwGkewl--- 0 0 1 1 332 0 4 0 15 0 0 46
MlmieMpoll'-Ml-- 2 0 0 11 1 I 0 6 0 1 2
Missoula, 0--..-00 0 0 0 0 2 0 0 0
Mobile, Ala - -- 0 0 0 0 0 1 0 1 0 1 0

Nashville, Tenn - 0 0 0 0 0 0 0 0 0 0 3
Newark, N. -1 0 1 0 47 0 2 0 12 0 0 26
New Haven,Conn- 0 0 13 0 1 0 0 0 0 14
New Orleans La- 1 0 2 0 7 0 8 0 1 0 5 0
NowYork, R. Y- 13 2 3 0 39 5 34 1 67 0 0 194

Omaha, Nebr -0 0 0 6 0 1 0 0 0 0 0
Philadelphia,Pa- 2 0 0 26 0 15 0 50 0 3 83
Pittsburgh, Pa - 1 0 0 a 1 5 0 7 0 0 19
Porzland,Me-0 0 ------ 0 20 0 2 0 1 0 0 1
Providence,R.I- 0 0 43 0 0 0 2 0 1 43

Peblo, Colo -0 0 0 2. 0 2 0 0 0 0 0
Racne,Wisc-0 0 40 0 0 0 4 0 0 18
Raleigh,N.O-0 0 ----- 0 2 0 0 0 0 0 0 1
RedJn,Ps--0 0 0 0 0 0 0 0 0 0 19;
Richmond,Va-0 0 2 0 0 0 0 0 1 1

Roanoke,Vs-0 0 0 0 0 0 0 0 0 0 0
Rochete, N. Y- 0 0 0. 3 0 0 0 4 o 0 7
Sacramento, Calif- 0-. 0 3 0 1 0 2 0 0 13
Saint Joseph Mo- 0 0 0 0 0 0 0 0 0 0 0
Saint Louis, o-o 0.0 0O 12 0 8 0 5 0 0 7

Saint Paul,Minn- 0 0 19 0 3 0 1 0 0 20
Salt Lake CityTtah 0 0 1 95 O 2 0 1 0 0 9
San Antonio,Tex-- 0 0 0 0 0 2 0 1 0 0 3
San Frncisco, Calf- 0 0 0 137 2 7 0 3 0 0 2
Bavannah,a-0 0 2 0 0 0 0 0 0 0 0 7

Seattle, Wash - . 1 0 1 195 0 1 0 0 0 0 12
8hreveport, - 0 0 -- 0 0 0 0 0 0 0 0 0
South Bend, Ind 0 0 0O 3 0 0 0 0 0 0 4
Spokcano,Wash-0 0 ----0 68 0 2 0 1 0 0 5
8pringlleld,I1-00I-I 0 0 0 0 0 0 0 0 0

Springflsd Mas - 0 0 0 17 0 3 0 4 0 0 3
Superior, *is - 0 0 2 0 0 0 1 0 0 0
Byractse, N. Y -0 0 0 232 1 0 0 0 0 2 20
Tacoma, Wah0 0 0 4) 0 0 0 0 0 0 6
Tampa, Fla -0 0 0 4 0 1 0 1 0 0 0

TerreHaute,Ind- 0 0 0 0 0 1 0 0 0 0 0
Topekra,n-0 0 0 O 4 0 3 0 0 0 0 2
TrOtcn N. 0 0 1 1 0 0 1 0 2 0 0 9
Washin D.C- 0 0 26 0 6 0 1 0 0 22
Wheel V--,-.Va- 0 0 0 0 0 0 0 1 0 0 9

Wichita,I-0 0-O O 0 6 0 3 0 1 0 0 3
Wilmington,Dl- 0 0_-O-0 3 0 1 0 0 0 1 1
Wilmlngton,N.- 0 0 0o 1 0 1 0 0 0 0 10
Winston-Salem, N. 0 0 0O 3 0 0 0 0 0 0 2
Worcestr,Mass- 0 0 1 1 6 0 11 0 0 48

Anthraz.-Caaes: New Orleans, 1.
Dpantery, amebic.-Cases: Los Angeles, 1; New York, 2.
Dyuuarg, 114b .-Cases: Columbus, 1; Los Angeles, 1; Memphis, 1; Nashville, 1; New York, 1;

Richond, 1; an Francisco 1; Shreveport 1
RPcky Mio?sutuM 8potted i.r.-Cases: Jia1timore, 1; Great Falls, 1; Richmond 1.
TypI.iw Fewu.-Cazse: Birmigham, 1; Charleston, S. C., 2; Houston, 1; Nashvile, 1.
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Rate. (annual basui) per 100,000 popuLation gfor the group of 90 citiCe in the preceding
table (ettimaled popuiatton, 1945,84,134,198)

nfluenza
Dipb- M- Pneu Scarlet Small- paond Ing>Period theria ae monia fever poX pars- ug

Ca Deatscases deaths cames case typhoidafever
cae

MWeek ded July 4, 1942 . 9.17 3.67 1.83 291.16 32.84 67.90 0.31 . 82 179.19
Average for wea, 19S7-41-- 12.04 448 2.01 1330.23 41.84 9 87 0.93 &56 197.15

'Median.



FOREIGN REPORTS

CANADA

Pro?inces-Communicable diseases-Week ended June 120, 1942.-
During the week ended June 20, 1942, cases of certain communicable
diseases were reported by the Dominion Bureau of Statistics of
Canada as follows:

Prinoe Nova New Qu-O- Man-BsPi British
Disease Edward Scotia Bruns- katch- e Colum- Total

Lsland wick betroobewan brabia

Cerebrospinal meningitis ---2 1 3 ---21 9
Chickenpo - - 7 2 171 248 32 8 16 66 540
Diphtheria - -18 2 19 5 4 1 49
Dysentery ---- 18 ------18
German measles --- 1 8 46 6 5 30 103
Influenza --3 --- 2 1 3 9
Lethargic encephalitis- 1-1- ---12
Meases ---------- 1 1 238 307 52 10 10 8 627
Mumps -- - 19- 95 393 39 138 10 824 1,018
Pneumomnia . - - 7 --- 4 2 1 6 20
Poliomyelitis - 1 --- 1 1 3
Scarlet fever - 15 14 74 152 26 23 43 42 390
Tuberculosis -2 1 10 90 51-50204
Typhoid and para-
typhoid fever -1 18 1- 20

Undulant fever - 1-12
Whooping cough -2 172 57 -37 268
Other communicable dis-

ease-86 282 28 2 -6 330

Province of Alberta-Plague infection in ectoparasite8.-Under date
of July 21, 1942, pla.gue infection, demonstrated bacteriologically,.
was found in 3 flea specimens taken from ground squirrels collected,
respectively, 6 miles north of Stanmore, at Sunnybrook, and 10 miles
north of Sunnybrook.

CHILE

Cerebrospinal meningitis.-According to information received, a
total of 666 cases of cerebrospinal meningitis have been reported in
Chile up to July 9, 1942, when there were still 180 cases in Santiago
and 60 in Valparaiso, Chile.

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

NoTr.-Except in cases of unusual prevalence, only those places are included which had not previously
reported any of the above-mentioned diseases, except yellow fever, during the current year. All reports of
yellow fever are published currently.
A cumulative table showing the reported prevalence of these diseases for the year to date is published

in the PUBuC HEALTH RzPORTS for the last Friday in each month.
(Few reports are available from the invaded countries of Europe and other nations in war zones.)
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Plague

Peru.--During the month of May 1942, plague was reported in
Peru, by I)epartments as follows: Lima, 13 cases, 4 deaths (Lima city,
12 cases, 4 deaths); Piura, 1 case, 1 death.

Typhus Fever

Bulgaria.-Duiring the week ended June 20, 1942, 10 cases of typhus
fever were reported in Bulgaria. For the precediing week, 7 cases of
typhus fever were reported.

Irish Free States8-Mayo County-Westport.-Information dated
June 10, 1942, states that for the period April 24, 1942, to MIay 18,
1942, a total of 5 cases of typhus fever with 2 deaths were reported
in Westport Urban District, Mayo County, Irish Free State.
Morocco.-During the week ended June 20, 1942, 820 cases of

typhus fever were reported in Morocco.
Rumania.-During the week ended July 4, 1942, 19 cases of typhus

fever were reported in Rumania. During the week ended Junie 27,
1942, 22 cases were reported.

Yellow Fever

British East Africa-Kenya.-On May 15, 1942, 1 fatal case of
yellow fever was reported in Kitale, Keenya, British East Africa.

Gold Coast-Kibi.-On Juine 13, 1942, 1 suspected case of yellow
fever was reported in Kibi, Gold Coast.

* * *

COURT DECISION ON PUBLIC HEALTH
Mfilk-prohibition of sale in city when paciteunized outtside of county

in which city is located.- (Texas Court of Civil Appeals; Prescott
v. City of Borger et al., 158 S. WV. 23 578; decided January 12, 1942,
relhearing denied February 9, 1942.) In 1940 the commission of the
city of Borger enacted an ordinanice which in substance provided
that no milk or cream should be sold in the city that had been 3as-
teurized outside of Hutchinson County, in which the city was located,
except ais miglit be authorized by the city healtlh officer. When the
ordinance was passed the plaintiff was engagred in the business of
selling, and distributing grade A pasteurized milk in Borger. He
neither prodluced nor pasteurized the milk he sold but procured it
at wholesale prices from a creamnery located in Potter County and
sold it to his customers in Borger in the bottles in whiclh it lhad been
placed by the creamery. The plaintiff brought suit against the citv
and its mayor and otlher officials for an ;njunction against the en-
forcement of the ordinance, alleging that the ordinance was invalid
and unenforceable.
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The Court of Civil Appeals of Texas, after reviewing a 1937
enactment of the State legislature regulating the pasteurization,
handling, and sale of milk and its products, said that from such re-
view it would be seen that the legislature had entered the field of
legislation covered by the city ordinance and that it was well-estab-
lished law in Texas that, generally, the governing authorities of cities
were prohibited by the constitution and the statutes fron entering
a field of legislation that was occupied by general legislative enact-
ments. Therefore, a city could not legally enact an ordinance whioh
conflicted or was inconsistent with either the constitution or statutes,
but the limitation placed upon local bodies did not extend, of course,
to those ordinances which were permitted by or were in harmony with
constitutional and statutory provisions. According to the court,
the defendants had authority, under specified provisions of the milk
statute above-mentioned, to enact an ordiiiance regulating the pas-
teurization of milk and the handling and sale of pasteurized milk
in the city but they could not go beyond she limits of the authority
given them in the statute. "We do not think the requirements of
the ordinance come within the limitation of such enactments as, under
the statute, the city's governing body had authority to adopt. The
power to provide facilities by which the grades of milk may be
determined does not include the power to dictate the location of the
plants in which the milk is pasteurized." The court held that the
ordinance was unconstitutional and void since it transcended the
general statutes of the State and went beyond those specific powers
extended to city authorities by the milk statute above referred to.
The appellate court also sustained the plaintiff's contention that

the ordinance was unconstitutional and vroid because it clothed the
city health officer with arbitrary and unreasonable discretion in the
granting or refusing of permits to sell pasteurized milk in the city.
The injunction prayed for by the plaintiff was granted.

x
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