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BRAIN REACTION IN GUINEA PIGS INFECTED WITH EN-
DEMIC TYPHUS, EPIDEMIC (EUROPEAN) TYPHUS, AND
ROCKY MOUNTAIN SPOTTED FEVER, EASTERN AND
WESTERN TYPES'!

By R. D. LiLuie and R. E. DYER, Surgeons, United States Public Health Service

Since 1928 we have been interested in the presence of brain lesions
in endemic typhus and the Rocky Mountain spotted fevers in guinea
pigs, particularly in view of their reported absence or extreme scarcity
in those disesses. About 1930 the problem of a possible differential
diagnosis between endemic typhus and spotted fever on the basis of
histologic examination of the brains of infected guinea pigs became of
interest. Itsoon became apparent that, in spotted fever, focal lesions
tended to occur with relatively greater frequency in the mid and
hindbrain, whereas in typhus, cerebral cortical involvement was pre-
dominant. However, individual variations prevented accurate differ-
ential diagnosis on this relatively crude basis.

In the early stages of this work we adopted a series of five standard
transverse sections of the guinea-pig brain for routine examination.
The first passed through the frontal cortex and the corpora striata,
in the neighborhood of the anterior commissure. The second included
parietal and temporal cortex, hippocampus, and thalamus, at about
the posterior margin of the internal capsule. The third passed through
the oculomotor roots and the anterior colliculi. The fourth included
pons, cerebellum, and brachia pontis. The last was made through
the enlargement of the medulla.

As the problem of regional distribution became of diagnostic im-
portance it became necessary to recerd the position as to major divi-
sions of the brain, and the type of each individual fccal lesion.

Some 700 such records have now accumulated and an analysis was
undertaken in the hope that interesting facts might be revealed by a
rough statistical study. This report is the presentation of the results
of this analysis.

The brain lesions in typhus and in spotted fever in guinea pigs
have been previously described, those of typhus many times. In
spotted fever and endemic typhus the lesions were briefly described
in our previous reports (1931). They consist of more or less compact
nodes or clumps of glia cells, often situated adjacent to small vessels,

1 From the National Institute of Health,
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and of various vascularlesions. The glia cell nodes are usually com-
posed of small cells with rounded or elongate (rod) nuclei and little
evident cytoplasm, sometimes of large round cells of amoeboid glia
or monocyte type compactly grouped. They lie in the brain sub-
stance, either gray or white, possibly more often in the gray. Not
infrequently they occur in the molecular layer of the cerebral orcere-
beilar cortex. The vascular lesions consist of cellular infiltration of
the vessel sheaths, usually by lymphocytes, of swelling and prolifera-
tion of adventitial fibroblasts, and of swelling and concentric pro-
liferation of vascular endothelial cells. Thrombosis and endothelial
necrosis are rarely seen. In endemic typhus 10 such lesions were
noted in over 400 guinea-pig brains in which over 10,000 focal lesions
were counted. In epidemic typhus 5 were found in 72 guinea-pig
brains showing over 10,000 focal lesions. In the Bitterroot (western)
strain of Rocky Mountain spotted fever 2 thrombi were found in 50
guinea-pig brains with 164 focal lesions, and in 160 guinea pigs infected
with eastern strains of spotted fever 8 thrombi were found among
1,680 focal lesions. _

The character of the individual lesions does not vary appreciably

between the various types of typhus and spotted fever. No such
characteristic lesion as the arteriolar thrombonecrosis with micro-
infarcts seen in human spotted fever (Pinkerton and Maxcy 1931,
Lillie 1931, Harris 1933) and probably in Malayan scrub typhus
(Lewthwaite 1936) has been encountered in that disease in guinea
pigs. However, important differences in topographic distribution of
focal lesions in the various parts of the brain are found.
- Similar focal nodal and vascular lesions have been repeatedly
described in epidemic (European) typhus in guinea pigs (Grzywo-
Dabrowski 1918, Pick in Otto and Dietrich’s report 1918, Ceelen
1919, Doerr and Kirschner 1919, Wolbach, Todd, and Palfrey 1922,
Hach 1925, Barikin, Kompanejez, Zacharoff, and Barikina 1927, and
Tichomirov 1931); in Manchurian typhus by Kodama and Taka-
hashi (1930), in tabardillo by Mooser (1928), in Sao Paulo typhus
by Meyer in Gomes’ report (1932), in Malayan shop typhus and
scrub typhus by Lewthwaite and Savoor (1936), by the writers
(Lillie 1931) in eastern and western strains of Rocky Mountain
spotted fever and in endemic typhus (Dyer, Ceder, Lillie, Rumreich,
and Badger 1931).

In epidemic typhus, these lesions have been numerous or variable
(Wolbach et al.) in number; in tabardillo, Malayan shop typhus,
endemic typhus, and apparently also in Manchurian typhus, they
have been few. Focal lesions are also recorded as scarce in eastern
and western strains of Rocky Mountain spotted fever, Sao Paulo
typhus, and Malayan scrub typhus.
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The meninges and the chorioid plexus of the several ventricles
usually show more or less focal infiltration, usually by lymphocytes.
In the pia this infiltration is often perivascular. Vascular endothelial
swelling and proliferation occur as in the brain, and occasionally
necrosis and thrombosis are seen. In view of the statements of
Wolbach, Todd, and Palfrey, and of Hach that, in epidemic typhus
in guinea pigs, lesions of the chorioid plexus are never found, the
accompanying tabulation of the guinea pig brains in which chorioid
plexus was studied is presented.

TABLB 1.—Lesions of the chorioid plexus in epidemic and endemic typhus and
eastern and western strains of Rocky Mountain spotted fever

Very Total
No slight | Slight |Moderate| ¢
Disease lesions | infiltra- | reaction | reaction guli:a
tion P!
Epidemic typhus 1 5 7 1 34
Endemic typhus, male. 41 73 122 86 272
indemic typhus, female. 4 2 7 2 15
astern spotted fever. 17 25 19 61
‘estern spotted fever. 4 3 7 9 23

This accords with the findings of Ceelen and of Lupu and Petrescu
in epidemic typhus in man and with those reported by one of us
(RDL) in human cases of the castern type of Rocky Mountain spotted
fever. Wolbach and coworkers failed to find plexal lesions in 37
human typhus cases.

When the general average of all the guinea-pig brains examined in
each group is considered without reference to other factors, it is seen
that in typhus over half of the focal lesions occur in the cerebral
cortex (epidemic about 55 percent, endemic about 60 percent), about
16 to 21 percent (epidemic 21, endemic 16) in the thalamus and basal
ganglia, and 25 to 26 percent in the midbrain, pons, medulla, and
cerebellum. In the eastern type of Rocky Mountain spotted fever
about 54 percent of the focal lesions occur in the midbrain, pons,
cerebellum, and medulla, about 15 percent in the basal ganglia and
thalamus, and only 32 percent in the cerebral cortex. The percent-
ages for the Bitterroot strain of (western) spotted fever are cerebral
cortex 52, basal ganglia and thalamus 11, and midbrain, pons, medulla,
and cerebellum 37 percent. Here also a significantly high proportion
of the lesions is found in the mid- and hind-brain, though less than
with the eastern strains.

It is interesting to note (table 2) the relatively small number of
focal lesions in the cerebellum in typhus and the preponderance of
nodes over vascular lesions. In the cerebellum the greater part of
the nodes occur in the molecular layer of the cortex; the vascular
lesions, on the other hand, tend to be more frequent in the central
nuclei and white substance. It seems also to be generally true that
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the gray substance of the caudate nuclei contains relatively few glia
“nodes’” as compared with the number of vascular lesions, and that
the frontal area of the cerebral cortex contains larger numbers of
focal lesions, both nodal and vascular, than do the other portions of
the cerebral cortex.

In epidemic typhus in guinea pigs focal lesions were recorded as
most numerous in the floor of the fourth ventricle, hippocampus, and
cerebral cortex by Pick (Otto and Dietrich, 1918), in the cerebral
cortex by Wolbach, Todd, and Palfrey, in the brain stem and then
cerebral cortex, hippocampus, medulla and cord by Hach (1925).
Doerr and Kirschner found them throughout the brain, most numer-
ous in the medulla. Ceelen (1919) noted a predilection of lesions for
the cerebral cortex and medulla, and found rather numerous cerebellar
foci in one guinea pig. Pick found no cerebellar lesions, Wolbach
and coworkers found few, and Hach noted the cerebellum as contain-
ing the least lesions. In Manchurian typhus, Kodama and Taka-
hashi (1930) found lesions most numerous in the posterior part of
the cerebral cortex.

The proportion of the various types of focal lesions varies also.
The nodal, focal glioses make up over half of the focal lesions in the
endemic and epidemic typhus and in the eastern strains of spotted
fever (59, 51, and 53 percent, respectively), whercas with the Bitter-
root (western) strain only 29 percent of the lesions were classed as
nodes. In both epidemic and endemic typhus over three-fourths of
the vascular lesions are perivascular lymphocyte infiltrations of the
vessel sheaths and the balance include endothelial and adventitial
swelling, proliferation, and thrombosis. For endemic typhus the
proportions are 32 percent perivascular lymphocyte infiltration to
9 percent proliferative lesions, and for epidemic typhus 39 percent
perivascular lymphocyte infiltration to 10 percent proliferative
lesions. In spotted fever, proliferative lesions make up one-third to
one-half of the vascular lesions. For the eastern strains the propor-
tions are 26 percent perivascular lymphocyte infiltration to 21 percent
proliferative lesions, and for western strains 44 to 27 percent.

Probably the most important modifying factor in the pictures just
described is the lapse of time. Time may be counted cither from
the date of inoculation or from the onset of fever to the date of death.
The relative significance of these two modes of estimating the time
factor depends obviously on whether or not the evolution of lesions
proceeds at a relatively uniform rate during the incubation period.

Accordingly, the records of 280 guinea pigs infected with endemic
typhus were distributed according to the length of the incubation
period. This period varied from 1 to 18 days, according to the inoc-

ulum used.
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As may be seen from table 3, there is no significant influence of the
length of the incubation period on the number of brain lesions to be
found in the standard series of sections. Consequently the logical
mode of grouping appeared to be according to the time interval be-
tween onset of fever and death of the animal. When so grouped,
these 280 guinea pigs showed low average numbers of lesions during
the first 7 days of fever, a gradual rise on the eighth and ninth days,
a peak period from the tenth to the thirteenth day, and a decrease
thereafter (table 4).

TaBLE 3.—Influence of duration of incubation period on sniensity of brain reaction
tn endemic typhus in 280 guinea pigs

Days duration of incubation
period 112131 4|5]6)7|8]9]10]11]12][13-18f Mean,$

Number of guinea pigs..__. . 3 7] 66 45 37 7
Average number of focal
lesions_ ..o oo 4.0| 7.3{15.0{ 8.3]24.0{14.5{ 6.8{ 9. 8'31.8 10.6{ 9.1

TaBLE 4.—Influence of duraiion from onset of fever on intensily of brain reaction
tn endemic typhus in 280 guinea pigs

4] 3| Total, 280.
57.7] 4.3] Average, 15.0.

Day fromonsetoffever......_.._.| 3 | 4 | 8 | 6] 7|8 9 |10]11]12] 13 [14-17

Number of guinea pigs___.__.... 8 1 6 271 43| 33 40| 18| 17| 14| Total, 280.
Average number of focal lesions__| 0. 0.0'23 6.4 2.6' 7.0|8.619.318. 21.125.9' LnlAvmge,lb.o.

As might be expected from the lack of significance of the length of
incubation periods in regard to intensity of brain reaction, grouping
of the same series of 280 guinea pigs by duration from date of inocula-
tion to date of death shows a much prolonged period of relatively
marked reactions, with a much lower average number of focal brain
lesions during the peak period. As this mode of grouping appeared to
be less significant than that according to duration from onset of fever,
it was not used in the study of the other strains of typhus and spotted
fever.

In epidemic typhus (Breinl strain) the number of lesions seen in the.
standard series of sections remained low during the first 6 days, rose
sharply on the seventh and eighth days, remained high on the ninth
to eleventh days, and fell sharply thereafter. A group of 72 guinea
pigs was used for this classification. In the remaining animals
studied (28) either the data or the sections were too incomplete for
use. The average number of lesions was far higher than in endemic
typhus strains, though some animals with endemic typhus showed
more lesions than some with epidemic typhus.
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In eastern strains of Rocky Mountain spotted fever the first low
period lasted to the sixth day, the rise occurred on the seventh and
eighth days, the high or plateau period lasted from the ninth to the
twelfth days and the number of lesions decreased from the thirteenth
day on. The series charted for this study included 160 guinea pigs.

The small series of 50 guinea pigs infected with the western bitter-
root strain of spotted fever showed a similar low number of lesions
during the first week, a higher, though still small, number during the
eighth to tenth days, and a fall in number of lesions in the few animals
surviving the tenth day.

The relative paucity of focal brain lesions during the early stages
of epidemic typhus in guinea pigs has been commented upon by Pick
(Otto and Dietrich), who stated that the examination of several sec-
tions might be necessary to demonstrate them in the febrile period,
and that later they became more numerous. Doerr and Kirschner
found that focal brain lesions appeared in guinea pigs at about the
time of onset of fever and persisted through the febrile period to as
late as 11 days after defervescence. Hach also found focal brain
lesions as early as the onset of fever and noted their increase in
number up to the seventh day, a plateau period lasting to the third
or fourth postfebrile day and a subsequent recession. Tichomirov’s
tabulation apparently shows a tendency to more marked reactions
from the sixth to tenth day of fever, with fewer marked reactions
before and after that period. Positive reactions were found as late
as the fiftth week. Wolbach, Todd, and Palfrey commented particu-
larly on the presence of numerous brain lesions in a guinea pig killed
on the eleventh or twelfth day from onset of fever. Barikin and
coworkers also noted a greater frequency of nodes on the sixth to
ninth days of fever, and appreciable numbers of ‘“negative” brains
before the sixth day and after the second postfebrile day.

In Manchurian typhus, Kodama and Takahashi found nodes most
numerous on the third to seventh day of fever, and noted them as
constantly present during the first 2 weeks if sufficiently exhaustive
search was made. :

In tabardillo, Mooser (1928) stated:

In animals killed before the fourth day of fever only the early vascular lesions
accompanied by meningeal and perivascular infiltration were found. After the
fourth day the typical nodular lesion was present in all animals, but as a rule
their number was so small that a whole brain had to be cut in serial sections in
order to find them.

The time factor shows a similar influence on the proportion of
guinea pigs in which a definite diagnosis of typhus or spotted fever on
histologic grounds is possible. Animals showing no focal lesions in
the standard series of sections were considered as negative, those with
1 to 2 lesions as inconclusive, those with 3 to 4 as probable, those
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with 5 to 25 as positive (4), 26 to 50 (++), 51 to 100 (+++), and
101 or over (++++).

Among 10 guinea pigs killed on the third to fifth day of fever in
endemic typhus, 1 showed a positive (+) reaction, and 9 inconclu-
sive and negative reactions. On the sixth day there were 2 positive
(+ and 4 +) and 7 negative or inconclusive reactions, on the seventh
day 9 probable or positive and 19 negative or inconclusive; and the
proportion thereafter rose during the peak period and fell late in the
disease, as shown in table 5.

TABLE 5.—Number of negative and inconclusive brain reactions and of positive
reactions of varying grades in endemic typhus by day of disease

Day of disease .
Reaction Total
35 6 7 8 9 10 11 12 13 |14-17
. | [t 1 S 9 7 19 28 11 2 1n 8 ] 8 128
tand +oe e 1 1 9 11 19 25 22 b 7 [] 106
++ to ++++. 1 4 3 13 16 5 [ 2 PO 47
Total e 10 9 28 43 3 60 49 18 17 14 281

The period in which approximately two-thirds of the animals show
recognizable positive reactions (ninth to thirteenth day) corresponds
fairly well with the period in which the average number of brain
lesions is highest (tenth to thirteenth day).

In the eastern strains of spotted fever a similar influence was
evident. Of 29 guinea pigs taken on the first to fourth days of fever,
21 showed negative or inconclusive reactions and 8 were positive.
Of 28 taken on the fifth to eighth days, 14 were positive and 14 were
negative or inconclusive. During the period ninth to twelfth day, in
which the average number of brain lesions was highest, 65 of 82
guinea pigs showed definite brain reactions and only 17 were negative
or inconclusive. Among 21 guinea pigs taken on the thirteenth to
eighteenth days, 8 were negative and 13 positive.

In the western (Bitterroot) strain of spotted fever, 2 of 25 animals
taken on the second to seventh days showed a positive reaction, 14 of
18 taken on the eighth to tenth days were positive, and 2 of 5 taken
on the fourteenth to eighteenth days showed definite brain reactions.
No animals were taken from the eleventh to thirteenth day.

Among the 72 guinea pigs infected with the Breinl strain of epidemic
typhus only 7 showed negative or inconclusive brain reactions. These
occurred in animals taken respectively on the second, eighth, eighth,
tentb, tenth, thirteenth, and fourteenth days of fever, and are prob-
ably largely assignable to complications.

It has been stated that the reason brain reactions were slight or
lacking in endemic typhus strains was that the testicular reaction
localized the virus and protected the brain (Mooser, Pinkerton).
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If this were true, male animals showing no testicular reaction
after intraperitoneal inoculation, male animals inoculated by the sub-
cutaneous route, and female guinea pigs should show more marked
brain reactions than male guinea pigs showing scrotal redness and
swelling after intraperitoneal inoculation. v

In table 6, the brain reactions in 21 male guinea pigs not showing a
scrotal reaction after intraperitoneal inoculation are compared
individually with the averages of guinea pigs with scrotal reaction and
killed on the same day of fever, with similar duration of fever. Itis
seen that there are more brain lesions in the group with the scrotal
reactions.

TABLE 6.—Endemic typhus: Brain reactions in intraperitoneally inoculated male
- guinea pigs in regard to presence or absence of scrotal redness and swelling

Scrotal redness and swelling absent Scrotsl redness and swelling present
Brain reactions Brain reactions, av-
Pathology no. Day | Dura- lgel:lg; Day | Dura- 8
of |tion of guinea) of | tion of
fever | fever Veascu- | Total igs fever | fever Vascu- | Total
Nodes| lar le- | focal | P Nodes| lar le- | focal
slons | lesions sions [lesions
Days Days
] 1 0 0 0 2 ] 3 1.0 0.0 1.0
6 2 8 13 21 8 6 1-8] 103 1.3 1L
7 [] 3 8 11 19 7 517 14 .6 2
7 8 8 2 ] 7 7 ] 3.1 16 4
7 1 0 4 4 ] 7 0-3 10 0 1
7 [} 5 1 6 19 7 517 14 .6 2.
8 8 0 0 0 0 8 8 .9 11 2.
9 9 2 0 2 8 9 ] 12 .2 1
9 2 4 0 4 [} 9 0-4 6.7 8.5 12.
10 0 0 0 0 10 10 0-3] 14.2 2.1 g&«
10 10 0 0 0 10 10 10 5.8 6.1 1.
10 1 0 0 0 12 10 0-3| 142 4.1 88.
11 6 1 0 1 14 11 5-7] 18.1 24.9 43.
1 1 0 0 0 6 11 -4 128 834.0 46.
1 2 5 23 28 [] 11 1-41 12.8 84.0 46.
11 9 3 6 9 13 11 8-10| 18.5 16.8 85.4
13 13 0 0 0 2 13| 12-13 0 0 0
13 1 3 [] 9 3 13 1- 4 8.0 18.7 2.
14 2 6 2 8 4| 13-16 1- 4 4.0 4.0 18
15 ] 9 7 16 8| 14-16 317 .8 0 .
17 17 0 0 0 5| 14-16 | 14-16 2.6 2.8 5.
52 72 124 135.0 | 210.4 | 845.7
2.8 3.4 b 6.4 10.0 16.8

Seventeen female guinea pigs were killed 14 days after inoculation
in December 1935. These showed an average of 23 focal brain lesions.
Eleven male guinca pigs with scrotal reactions, also killed 14 days after
inoculation, and in December, to eliminate any seasonal influence,
showed an average of 32.1 focal brain lesions. No “protection of the
brain” by the testicular reaction was evident in this series.

Eleven male guinea pigs were killed 19 days after subcutaneous
inoculation on the sixth to seventeenth days of fever. They showed
an average of 2.8 focal brain lesions in the standard series of sections.
When these animals are compared individually with the averages of
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guinea pigs with scrotal reactions, killed on the corresponding days
and showing a similar duration of fever (table 7), it is seen that animals
inoculated subcutaneously also show less marked brain reactions than
male guinea pigs inoculated intraperitoneally and showing scrotal
reactions.

TaBLE 7.—Endemic typhus: Brain reactions in subcutaneously and inirapertto-
neally inoculated male guinea pigs

Bubcutaneous inoculation (scrotal | Intraperitoneal inoculation (scrotal reactions
reactions absent) present)
Brain Jesions Brain lesions, averages
Pathology no. Dura- Num-
Dy | ton berof | D37 | Dare,
of I Vascu- | Total |guinea Vascu- | Total
foVer | fover | Nodes| lar | focal | pigs | ©2VeF | 10V | Nodes| lar | focal
lesions | lesions lesions | lesions
Daygs Days
9107 [ [] 0 ] 2 4 6 6| 0.0 0.8 0.5
9103 9 8 8 [} 10 7 9 8| 47 3.6 8.3
0104. 9 ] 0 3 2 g 9 3| 20 .8 25
9110. 9 ; 0 1 7 9 0-2 37 .3 4.0
9111 9 8 8 6 3 9 3 2.0 .8 25
9108. 10 3 0 (1] 1} [} 10 3| 18.7 2.1 38.8
9108 10 [ 0 [} 0 19 10 5-10 3.9 3.6 7.6
9112 10 3 1 3 3 12 10 1-3| 141] 239 38.1
9109, 13 [] 8 0 ] 13 5-7| 21.6 26.8 48.4
0102. 17 10 0 4] 1417 7-11| 47 4.0 8.7
9106. 17 13 1 1 7] 1417 | 11-18 4.6 4.3 8.9
Total, 11 guinea .
pi 10 21 31 77.0 91.1 | 168 g
Average 0.9 1.9 28 7.0 83 15

It would appear from the foregoing data that the presence of a
testicular and scrotal reaction is not the factor which determines the
relative scarcity of brain lesions in endemic typhus as compared with
epidemic typhus.

However, the small series of guinea pigs infected with epidemio
typhus which developed a testicular reaction did show brain re-
actions comparable with those of endemic typhus in number of
lesions, and much reduced in comparison with other animals not
showing scrotal involvement. Ten guinea pigs with scrotal reactions
taken on the ninth to thirteenth days of the disease showed an average
of 33.6 lesions, while 11 guinea pigs infected with epidemic typhus
and not showing scrotal involvement, taken on the eighth to twelfth
days, in the same year, 1930, showed an average of 279 lesions.

This series, occurring in the course of routine transfers of the
Breinl strain of epidemic typhus in February and March 1930, gave
scrotal reactions typical of endemic typhus, which was transferrable
by testicular washings and was carried through several passages and
then lost, never reverting to typical epidemic typhus. It appears
probable that this group of guinea pigs may have been infected
with an endemic strain through some laboratory accident.
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The concept that the presence of a testicular reaction prevented
the appearance of focal brain lesions originated with Mooser, who
(1928) noted that the one female guinea pig inoculated with tunica
emulsion showed the most numerous nodules in the brain of his
series of animals, and in the discussion of his paper on rickettsiae in
Mexican typhus presented before the American Association of Pathol-
ogists and Bacteriologists in 1928 he stated that the scrotal swelling
was probably responsible for the rarity of brain lesions—*The testicle
protects the brain from being involved.” Mooser’s series was appar-
ently too small to give him a true concept of the great variation in
number of brain lesicns fpossible in male guinea pigs inoculated
intraperitoneally with the same material. Zinsser and Castafieda
make the bare statement that the characteristic brain lesions are
present in subcutaneously inoculated guinea pigs without scrotal
reaction.

Pinkerton (1231) noted that brain lesions were practically absent
in intraperitoneally inoculated male guinea pigs infected with the
Wilmington strain of endemic typhus or with Mooser’s strain of
tabardillo, when the characteristic scrotal sac reaction had occurred.
In female guineca pigs and in subcutaneously inoculated males,
brain lesions were usually fairly easily found, though not as numerous
as in the Wolbach and Breinl strains of epidemic typhus. In one
series of six males inoculated subcutaneousiy with a small amount
of scrotal sac exudate from the Wilmington strain, brain lesions
were fully as numerous as in the epidemic strains.

Pinkerton further states: “In order to obtain numerous brain
lesions in the American strains it would seem that we must prevent
the occurrence of a severe local reaction.”

It was found that in endemic typhus in guinea pigs the brain
reaction was influenced by the clinical course of the disease. On the
average, greater numbers of lesions were found in animals showing
the typical picture of uncomplicated clinical typhus than in those
showing complications or mild clinical reactions.

Of 5 guinea pigs showing febrile complication without clinically
diagnosable typhus, 4 showed no brain lesions and 1 showed 11—an
average of 2.2. Typical typhus followed by late complications gave
an average of 3.5 lesions in 59 guinea pigs. Early febrile complica-
tions followed by typical typhus reactions gave an average of 4.6
lesions in 14 animals. Uncomplicated ‘“‘mild” typhus reactions
gave an average of 11.4 lesions in 22 guinea pigs. Typical uncompli-
cated clinical typhus with the usual scrotal reaction gave an average
of 19.3 lesions in 180 guinea pigs. The maximum number of lesions
for an individual animal was for typical typhus 220* for “mild”
typhus 79, for early complications 39, for late complications 63, and

* We have sinoe seen 3 brains with eounts of 229, 275, and 238.—Authors,
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for masked complicated typhus 11. The influence of the lack of
scrotal reaction in intraperitoneally inoculated males discussed above
is probably of the same nature as that involved in the association of
“mild’’ or atypical clinical reaction with a less marked brain reaction.
It should be noted, however, that brain reaction may occur in the
absence of a febrile reaction. Among 5 such guinea pigs, 3 showed
no focal lesions, 1 showed 3 focal lesions (1 node and 2 vascular),
and 1 showed a total of 7 nodes, giving an average for the group of
2.0 lesions.

Both Hach and Tichomirov have noted in epidemic typhus in
guinea pigs that severe clinical reactions were associated with the
most marked brain lesions and mild clinical reactions with slight
histologic changes in the brain. Hach extended this correlation to
strains of typhus virus, some showing severe clinical reactions and
extensive brain lesions, with others showing mild clinical reactions
and less extensive brain lesions. However, Hach has noted the pres-
ence of brain lesions in animals with slight or no febrile reactions.

In man, Grzywo-Dabrowski was unable to determine any rela-
tionship between the duration of epidemic typhus and the number
and character of brain lesions.

Cultures of the heart blood were made at autopsy in 219 guinea
pigs infected with endemic typhus in which histologic examination of
the brain was done. Positive cultures were obtained in 30, killed on
the sixth to the sixteenth days. These showed an average of 7.1
brain lesions in the standard series, while in 189 guinea pigs in which
the heart blood culture was sterile the average number of brain
lesions was 11.2.

The type of inoculum used was also found to influence the intensity
of the brain reaction in endemic typhus. This was manifested both
in a higher proportion of brains showing diagnostic lesions and in a
higher average number of focal lesions with the one inoculum, tes-
ticular washings, than with the other, blood.

In table 8 the total percentages of negative, positive, and marked
reactions for all time periods are misleading, because of the higher
proportion of the testicular washing group killed in the 3- to 8-day
period. The really significant figures are found in the 9- to 13-day
period, both in percentages of positive reactions and in average
number of lesions.

In tabardillo, Mooser (1928) found very few ‘nodes’ in the brains
of guinea pigs infected with blood, but found them fairly numerous
in those inoculated with an emulsion of tunica vaginalis. Later (1929)
he recorded the presence of focal brain lesions in 5 of 10 guinea pigs
inoculated with blood, 7 of 10 inoculated with brain showed very
few lesions, and all of 10 inoculated with tunica emulsion showed
lesions, which were also more numerous.
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TaBLe 8.—Comparison of average intensity and proportion of diagnosable positive
brain reactions tn endemic typhus according to tnoculum used

REACTIONS FROM TESTICULAR WASHINGS INOCULUM

Beptember 18, 1936

Negative Positive Marked

Total [ ) varnge

Day of fever . "u“o‘fb" numper

N&?’ Percent, Nw' Percent I\&rm' Percent of lesions
8to8. 40 70 13 2 4 7 57 5.8
9to13. 22 b4 38 46 22 27 82 27.6
14to17. 7 64 4 36 0 0 11 5.6
Total 69 46 55 37 26 17 150 17.5

REACTIONS FROM BLOOD INCCULUM
g to8. 22 69 9 28 1 8 82 8.0
9to13. 29 35 35 43 18 22 82 ﬂ.g
14to17_ 1 50 1 50 0 0 2 8.
Total 62 45 45 39 19 16 118 15.4
CONCLUSIONS

1. The character of the individual focal brain lesions in guinea pigs
is not notably different in endemic and epidemic typhus and in eastern
and western strains of Rocky Mountain spotted fever.

2. A notably higher proportion of the focal lesions is found in the
midbrain, pons, medulla, and cerebellum in Rocky Mountain spotted
fever, especiclly in the castern strairs, then in either of the typhus
fevers. , ,

3. Proliferative types make up a higher proportion of the vascular
lesions in spotted fever than in typhus.

4. The length of the incubation period has no discernible influence
on the intensity of the brain reaction in endemic typhus.

5. All the typhus and spotted fever strains studied show an early
period of relatively low intensity of reaction in the first week, a
period of rapid rise in number of lesions, about 2 days, a “plateau”
period of maximum brain reaction lasting 3 to 4 days in the second
week, and a late subsidence period. In typhus, perivascular lymph-
ocyte infiltration is relatively more frequent in the ‘“plateau” period
of maximum reaction, ‘“nodes” and proliferative vascular lesions
earlier and later. The frequency of recognizable brain reactions in
endemic typhus and the spotted fevers is also greatest in the “plateau”
period.

6. The presence of a scrotal and testicular reaction in endemic
typhus does not decrease the intensity of the brain reaction, but
rather the reverse.

7. Clinically mild or complicated endemic typhus shows a less
intense brain reaction than uncomplicated typhus with definite
scrotal reaction.
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8. The presence of cultivable microorganisms in the heart blood
at autopsy is associated with a lowered intensity of the brain reaction.

9. The use of testicular washings as an inoculum in endemic typhus
gives a greater frequency and intensity of brain reactions during the
9 to 13-day period than does blood.
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TIME CHANGES IN THE RELATIVE MORTALITY FROM
ACCIDENTAL BURNS AMONG CHILDREN IN DIFFERENT
GEOGRAPHIC REGIONS OF THE UNITED STATES, 1925-32!

Studies on the Fatal Accidents of Childhood No. 3
By WiLLiam M. GAFAFER, Sentor Statistician, United States Public Health Service

Data pertaining to fatalities from different accidents among children
under 15 ycars of age published in a recent paper (1) showed that for
the death registration area of 1930 accidental burns (conflagration
excepted) was the leading cause of death at ages 1, 2, and 3 years,
and for the age group under 5 years, the deaths per 100,000 children
being 22, 20, 18, and 17, respectively. The total number of deaths
from burns among children under 5 years of age was 1,876, which is
approximately one-third more than the number of deaths suffered by
children in the same age group from automobile accidents.

Because of the importance of this accidental cause of death among
children, and particularly among children of preschool age, it is pur-
posed in this paper to study certain time changes in the mortality
from accidental burns ameng children of different geographic regions
of the United States. As in the previous papers (Z,2) the mortality
data are specific for the single years of age under 5, and for the age
groups 5 to 9 and 10 to 14 years; and, as in the paper immediately
preceding, the time period extends from 1925 through 1932. Com-
parable figures are available in published volumes of the Bureau of
the Census; and in the absence of accurate annual population enumer-
ations, the mortality is measured in terms of relative mortality,
namely, in terms of the ratio of the number of fatalities from burns
to the number of fatalities from all accidents.

The third and fourth revisions of 1920 and 1929 of the ‘“Manual
of the International List of Causes of Death” include under the title,
“Accidental burns (conflagration excepted)’, the following: Burn
(conflagration excepted, of any organ or part), by boiling liquid,
boiling water, coal oil, corrosive substance, fall with lighted lamp,
fire, gasoline, kerosene, molten metal, petroleum, steam, sulphuric
acid, and vitriol; Dermatitis actinica and ambustionis; Effects of
corrosives, radium, and X-ray; Explosion of gasoline, kerosene, and
lamp; Fall into fire; Fire (conflagration excepted); Lamp accident;
Playing with fire; Scald of any part of body by steam; and Sunburn.

For the purpose of this inquiry, the death registration States of
1925, consisting of 40 States and the District of Columbia, are divided
into 4 broad groups each comprising a geographic region as indi-
cated: A Northeastern (Connecticut, Delaware, Maine, Maryland,

1 From the Office of Child Hygiene Investigations, U. 8. Public Health Service.
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Massachusetts, New Hampshire, New Jersey, New York, Pennsyl-
vania, Rhode Island, Vermont, and District of Columbia), a North
Central (Illinois, Indiana, Iowa, Kansas, Michigan, Minnesota,
Missouri, Nebraska, North Dakota, Ohio, West Virginia, and Wis-
consin), & Southeastern (Alabama, Florida, Kentucky, Louisiana,
Mississippi, North Carolina, South Carolina, Tennessee, and Virginia),
and a Western (California, Colorado, Idaho, Montana, Oregon,
Utah, Washington, and Wyoming).

TABLE 1.—Number of deaihs from accidental burns (conflagration excepted) per

100 deaths from all accidents among children under 15 years of age in different
geographic regions of the United Stales, 1925-32, white and colored combined

NORTHEASTERN
Age in years
Year Al | Und Und
nder ndaer .
ages X 1 2 3 4 Wer| 5to9 [10to14
1925 20| 107| 84| 426]| 30.7| 36| 381.8] 136 2.9
192 196| 11.5| 34| 424| 868 300| 813] 119 55
1927 190| 122| 9.9 -41.3| 326/| aL5| a14| 110 41
1028 17.8| 127| 83| 41| 314| 21| 209] 116 88
1929 63| 135| s0.9| 305| 320| 283| 28| 117 41
1030, 1ms| 11| 3290| 24| 209| 81| 22| 72 3.1
1031 106 87! 20| 21| 171| 161]| 10| 6.4 3.1
1932 1001 1004| 28.4| 200| 166] 138| 187| 67 2.2
NORTH CENTRAL
1025 10| 78| 27.8] 83| 27| 29| 246 106 4.8
1028 81| 72| 801| 33| 342| 259| 241 1.2 5.7
1927 154 69| 22| 331 207| :5| 34| 103 5.0
1928 5.1 63| 283| 30| 26| 5| 28] 107 6.7
1029 147 17| 263| 279| 300| «us| 29| 100 45
1630 100] 65| 201| 225| 186( 17.8| 165| ‘6.9 3.1
1931 LTI 98| 58| 24| 28| 181| 133| 164 6.1 3.6
1932 mwe| 76| 22| 27.9| 14| 185| 195| &6 3.6
SOUTHEASTERN
1925 27.9| 145| 336 475| s27| 46| 350| 283( 101
1928 89| 145| 57.5| 47.3| 566| 448| 32| 27| 103
1927 25.1| 151| 321| 39.9| 47.3] 426]| 323 20 9.3
1928 43| 17| 363| 47.3| 390| 44| 30| BT 7.7
1029 20| 15| 329! 408| 399 393 30.1| 212 84
1930 86| 13| 289 324 329| 322]| 25.4| 166 6.8
1031 17.5| 13.2| 279 857 327| 20| 258 143 5.4
1932 186 126| 332| 355| 366| 30.7| 27| 157 53
WESTERN
1925 13.8| 72| 25| 2| 26| 15| 108 103 43
1926 1.8| 00| 141| 333| 203| 148| 1.3 8.0 61
1927 123| 88| 16| 2¢1| 146| 218| 163 103 6.3
1928 1mwz2| 67| 191| 70| 25| 21| 17.0| 8.1 43
1929 122| 70| 13| 20| 23| 76| 17.4| 99 44
1630 00| 56| 191| 158| 47| 10| 129 6.4 51
1931 79| 70| 134| 147| 82| 61| 125| &2 3.7
1632 86| 45| 160| 106 141| 102| 13.6| &5 8.2

87898°—36——2
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TasLe 1-A.—Number of deaths from accidental burns (conflagration ezcepted)
among children under 16 years of age in different geographic regions of the United
States, by age, 1925-38, white and colored combined

NORTHEASTERN
Age In years
Year An | vna Under

er
ages 1 1 2 8 4 5 5to9 |10to 14
66 214 204 215 177 876 277 47
71 204 208 193 161 837 21 63
£§9 175 200 173 156 763 23 53
63 172 | - 181 149 133 698 221 49
126 122 141 138 591 209 50
53 134 130 121 102 540 182 50
41 129 13t 102 103 506 161 48
42 109 109 84 76 420 145 83

NORTIO CENTRAL

53 174 188 143 121 681 181 64
50 173 161 153 101 644 182 72
48 156 162 140 124 630 171 64
42 159 138 131 102 572 169 86
e 133 134 135 99 593 163 | 58
41 132 129 108 502 185 84
37 131 131 92 73 463 135 62
43 144 129 89 78 483 13 87
187 137 T24 225 ™
193 137 773 259 -
156 121 638 215 71
125 115 612 220 59
121 108 543 194 64
120 96 511 200 65
100 477 164 53
117 85 493 168 51
1925 218 14 46 44 32 22 158 42 15
1928, . oo eeeeee. 184 17 28 41 26 12 124 37 23
1927 204 17 7 42 20 26 132 48 24
1 184 11 33 25 32 24 125 42 17
1929 N 191 13 35 40 %4 21 133 4) 17
1930, 176 13 33 29 .23 18 112 39 25
1831 162 15 b1i 3 23 22 110 32 20
1932. 157 7 34 23 24 20 113 29 15

Table 1, which presents the essential data of the study, gives for
1925-32 the geographic distribution of the number of deaths from
accidental burns per 100 deaths from all accidents, together with the
number of deaths from accidental burns, for children under 15 years
of age, white and colored combined. The table immediately dis-
closes that the number of deaths from accidental burns has been
decreasing in each region during the 8 years under observation. In
general, however, the percentage age distribution varies but little
from year to year as among the different regions. For example, a
calculation shows that for each region during 1925-32 approximately
70 percent of all deaths from accidental burns occurring annually
among children under 15 years of age were suffered by children under
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5 years of age. Similar percentages for ages 1, 2, 3, and 4 are 18, 18,
15, and 13, respectively.

RELATIVE MORTALITY BY AGE, SPECIFIC FOR REGION

Figure 1 shows the time changes by age in the relative mortality
from accidental burns for the different geographic regions from 1925
through 1932. It will be observed that the magnitudes of the lower
and upper limits of the distribution of the relative mortalities regard-
less of age vary from region to region. In each region the lower
limit is given by the age group 10 to 14 and the upper limit by the
children of age 2, save the Southeastern region, where this limit is
given by the 3-year-olds. When the ranges of relative mortality are
placed in order of decreasing magnitude, the regions with their ranges
read as follows: Southeastern (51.3), Northeastern (40.4), North
Central (35.2), and Western (30.1). The lower limits of the ranges
are of a similar order of magnitude, being in the neighborhood of
8 percent. The upper limits, on the other hand, read 56.6, 42.6, 38.3,
and 33.3, with the regions in the same order as given immediately
above. These upper limits indicate that, in the Southeastern region,
accidental burns accounted for more than one-half of the deaths
from fatal accidents in 1926 at 8 years of age; in the Northeastern
region the proportion in 1925 was nearly one-half, but at 2 years of
age; in the North Central region the proportion in 1925 was more
than one-third and at 2 years of age, and in the Western region the
proportion in 1926 was one-third at 2 years of age.

The curves (fig. 1) for the four regions are similar in three respects.
First, the trends of relative mortality, while with different rates of
change, are decreasing at each age and for each age group. Second,
the curve of relative mortality for all ages definitely separates all of
the age curves in each region into two similar sets: The first set, which
lies below the curve for all ages, consists of the curves for ages under
1 and the age groups 5 to 9 and 10 to 14; the second set, which lies
above the curve for all ages, consists of the curves for ages 1, 2, 3,
and 4. Thus, in each region during the 8 years 1925-32, the trend of
the relative mortality from burns decreased at each age and for each
age group. And during the same period, furthermore, in each region
the relative mortality of ages 1, 2, 3, and 4 was consistently greater
than the relative mortality for all ages; at under 1 year of age and for
the age groups 5 to 9 and 10 to 14, on the other hand, the relative
mortality was consistently less than that for all ages. The third point
of similarity deals with the absence of order of the curves within
the sets referred to above: The relative mortality at ages 1, 2, 3, and
4 in each region is such that it does not permit a definite ordering of
the mortality with respect to these ages; with respect to the set
comprising ages under 1 year and the age groups 5 to 9 and 10 to 14,



Beptember 18, 1936
T T T T
S
T0
60
50
408 ';'Ou.‘
-,

30

20

o &+ o ONOQO

19
9
8
7
e
s
o
3L \---\ Ve
: N
el NORTHEASTERN NORTH CENTRAL
3~ AGE
w ~+~ UNDER | YR, 0—o 4 YEARS
2ol -—- | YEAR ceee- B-9 YRS, |
w Sk 8---82YEARS  --—- [0-14 YRS.
& 70f x---x 3YEARS  —— ALL AGES
eof
50 fx
aof

- coam o° —Q.

N, .
S s meo””
10l e =
be w-—_ oS
7. - ~
6L \\\
5‘ Voo
4L
8L SOUTHEASTERN WESTERN
el

1 1

F1GURE 1.—Number of deaths from accidental burns (conflagration excepted) per 100 deaths from all
different geographic and colored bined. (Logar

accidents, b; in
ot l“) y age,

YEAR

regions, 1925-32, white oom|

1k 1 1 1 1 [ ) 1 L 1 ! 3 i
28 ‘98 ‘27 ‘28 ‘29 ‘30 ‘3l ‘32'25 ‘P8 ‘27 '28 ’29 '30 '5}! ‘3

(

O S OONBYO

©

ith-



1313 September 18, 1936

the situation is only slightly different in that the mortality for the
latter age group is generally the lowest in each of the regions.

With regard to the order of the ages in each region, for the period
1925-32, with respect to the magnitude of the rate of decline of
relative mortality, measured by the slopes of the straight lines fitted
to the appropriate curves of figure 1, the following facts emerge:

In all regions ages 2, 3, and 4 show the most rapid decline. As
previously indicated, it was the children of these particular ages who
suffered almost one-half of the burden of the mortality from burns
among children under 15 years of age. When the rates of decrease
for these ages are ordered by region according to decreasing mag-
nitude, the Northeastern and the Southeastern regions show the
same order. The first, second, and third places are occupied by the
8-, 4-, and 2-year-olds, respectively. For the Northeastern region the
rates of decrease in percent are 28, 21, and 19; for the Southeastern,
25, 23, and 17. The corresponding percents for the North Central
and Western regions are, respectively, 11, 15, and 17, and 8, 7, and 15.
The remaining ages of the corresponding regions show lower percents,
with no striking similarity of order as among the regions.

RELATIVE MORTALITY BY REGION, SPECIFIC FOR AGE

In figure 2 the curves of relative mortality for the period 1925-32
have becn rearranged to show how the four regions compare when age
is held constant. While the regions are not similarly ordered at each
age, attention must be directed to certain other observable facts
relating to order.

For all ages, ages 5 to 9 and 10 to 14, and at ages 3 and 4, the South-
eastern region consistently shows the highest relative mortality.
This is directly opposed to an earlier finding which disclosed that this
region had the lowest relative mortality from automobile accidents
at each age (2). For all ages and the age group 5 to 9, and at ages 2,
3, and 4 the regions tend to order themselves with respect to decreas-
ing order of relative mortality thus: Southeastern, Northeastern,
North Central, and Western. At ages under 1, both the Northeastern
and Southeastern regions show a higher relative mortality than either
the North Central or Western. At age 1 both the Northeastern and
Southeastern are followed by the North Central and Western, respec-
tively. For the age group 10 to 14 the Southeastern is high, with
the remaining regions all lower and in no definite order.

With regard to the order of the regions at each age with respect
to the magnitude of the rate of decline of relative mortality, measured
as indicated in the previous section, figure 2 shows the following:

The largest rate of decrease among the various curves appears to
be at age 3 for the Northeastern (28 percent) and Southeastern (25
percent) regions; at the same age the rates for the North Central
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and Western regions are 11 and 8, respectively; and for all ages,
while the rates of decrease for the corresponding regions are lower,
the order of the regions is similar. At ages under 1 the rate of de-
cline for all regions is in the neighborhood of 3 percent, while at
age 2 the decline for all regions is approximately 17 percent. At
age 1 the Northeastern region is highest, with a rate of 16 percent
followed by the North Central (9 percent), Southeastern (8 percent),
and the Western (4 percent). At age 4 the Northeastern and South-
eastern regions lead with a rate of about 20 percent, followed by
the North Central (15 percent) and Western (7 percent). The age
groups 5 to 9 and 10 to 14 show similar orders, the Southeastern
leading with 16 and 7 percent, respectively, and the other regions
approximating 7 and 3 percent.

SUMMARY

This paper deals with time changes in the relative mortality from
accidental burns (conflagration excepted) among children under 15
years of age in different geographic regions of the United States
from 1925 through 1932. Relative mortality is defined as the ratio
of the number of fatalities from accidental burns to the number of
fatalities from all accidents.

The death registration States of 1925, consisting of 40 States and
the District of Columbia, are divided into 4 broad groups, each
constituting & geographic region: A Northeastern, a North Central,
a Southeastern, and a Western.

The actual number of deaths from accidental burns decreased in
each region during the 8 years observed. The percentage age dis-
tribution of the deaths, however, varied from year to year but little
as among the different regions.

Relative mortality by age, specific for region.—In each region the
lower limit of relative mortality, approximately 3 percent, is given
by the age group 10 to 14 years and tbe upper limit by the children
of age 2, save the Southeastern region, where this limit is at 3 years.
The upper limits for the Southeastern, Northeastern, North Central,
and Western regions are 57, 43, 38, and 33 percent, respectively.
The trends of relative mortality for all regions, while with different
rates of change, decrease for each age and age group. In all regions
ages 2, 3, and 4 show the most rapid decline. The other ages of
the corresponding regions show lower rates.

Relative mortality by region, specific for age.—The regions are not
similarly ordered at each age. For all ages and the age group 5 to
9 years, and at ages 2, 3, and 4 the regions tend to order themselves
with respect to decreasing relative mortality, thus: Southeastern,
Northeastern, North Central, and Western. With respect to the
rate of decline of relative mortality, the largest rate appears to be
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at age 3 for the Northeastern (28 percent) and the Southeastern (25
percent) regions; at the same age the rates for the North Central
and Western regions are 11 and 8, respectively.

REFERENCES

1) Gafafer, W. M.: (1936) Mortality from automobile accidents amo B% chil-
dren in different geographic reé)ns of the United States, 1930. udies

on the fatal accldents of dhood no. 1. Pub. Health Rep., 51:
083-1090 (Aug. 7, 1936).

(2) Idem (1936) Time changes in the relative mortality from automobile ac-
cidents among children in different geographic regions of the United

States, 1925-1932. Studies on the fatal accidents of childhood no.
Ibid., 51; 1186-1194 (Aug. 28, 1936).

DEATHS DURING WEEK ENDED AUG. 29, 1936

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

Correspond-
Week ended
Aug. 20, 1936 | 108 ek,

mn&mmmgeuuuotmummsmm

7,848 6

Deaths per 1,000 population, annual basis_ 0.3 f
Deaths under 1 yaar of age. 509 51

Deaths under 1 year of a§e per 1,000 estimated live births__._____.______ 46 48
Deaths par 1,000 population, annual basis, first 35 weeks of year____.___. 125 1.6

Data from industrial insurance companies:

Policles in force. 68, 313, 576 67, 554, 443
Number of death claims. . 11,000 10, 639
Death clalms per 1,000 policies in force, rate_. 8.4 83
Deothclnlmsperl,ompolichs,ﬁrstsaweaksolyeu,mmlmto ....... 10.2 10.0




PREVALENCE OF DISEASE

No health department, State or loc:lé
a

knowledge of when, where,

can effectively prevent or control disease without
under what conditions cases are occurring

"UNITED STATES

CURRENT WEEKLY STATE REPORTS
are subject to change when later returns are recefved by

‘These reports are preliminary, and the i

e State health officers

Reports for Weeks Ended Sept. 5, 1936, and Sept. 7, 1935

Cases of certain communicable diseases reported by telegraph by State health officers
for weeks ended Sept. 5, 1936, and Sept. 7, 1935

Meningococcus

Diphtheria Influenza Measles menfngitis
Divislon and State Week | Week | Week | Week | Week | Woeek | Week | Week
ended | ended | ended | ended | ended | ended | ended | ended
Sept. 5, Sept. 7,| Sept. 5,| Sept. 7,| Sept. 5, Sept. 7,{ Sept. 5,| Sept. 7,
1936 1935 1936 1935 1936 1935 1936 1933
New England States:
Maine. . 1 1 8 0 0
New Hampshire 0 0
Vermont. 2 4 0 0
Massachusetts. ..coceceecaaaaos 3 2 21 13 1 1
Rhode Island 1 2 0 0
C ticut. . 3 6 1 0 1
Middle Atlantic States:
New York 15 24 14 13 60 81 5 [ 1
New Jersey. - oocceomaccacene 3 11 4 4 8 12 3 2
Pennsylvania. .. .cccueeoee 2 21 &7 20 2 3
East North Central States:
Ohio. 4 15 2 1 ] 19 0 4
1ndiana. 6 32 7 39 10 3 2 2
Illinois. 20 32 3 6 2 16 3 [
Michigan_ 9 7 13 21 3 3
4 1 2 1 8 36 1 1
[ 7 4 4 1 3
[ 12 1 3 4 0 0
Missourl 13 23 8 13 2 4 1 3
North Dakota 2 5 0 0
South Daketa. 1 10 0 1
Nebraska. 6 2 1 1 0 0
Kansas. ... .ooceeoococcocccaean 7 5 1 2 5 0 0
South Atlantic States:
Delaware 1 2 1 0 1]
d 3 1 2 1 13 4 0 4
District of Columbia__ 9 13 1 1 1] 3
82 e 15 20 8 4 3 2
West Virginia_____. [} 20 5 80 1 6 0 }
North Carolina. __ 38 28 2 4 ké [] 0
South Carolina ¢. 4 20 50 84 2 1 1 8
4 1 26 1
Florida 4 8 -7 2 2 1 0
See footnotes at end of table.

(1317)
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September 18, 1036
Cases of certain communicable diseases reported by telegraph by State health officers
Jor weeks ended Sept. 5, 1936, and Sept. 7, 1986 ntinued
Diphtheria Influenza Measles um’
Divislon and Stata Week | Week | Weok | Weok | Week | Week | Weok | Week
o i |l | sl | | ol gnod
pt. 5, Sept. 7, |Sept. 5, |Sept. 7, |8ept. 5, |Sept. 7, . o Ty
1036 1935 1936 1 1936 1935 xgu 1%5
East South Central States:
Kentucky ... ccccccccane 12 63 8 3 17 ] 3
Tennessee. 17 22 6 29 ] 1 x
Alabama ¢ ____________ ... 21 31 6 7 7
Mississippi 8 ... oo 19 2 0
9 35 2 (P 4 1
10 23 15 17 7 1
8 19 8 12 18 1 0
28 76 31 16 8 1 2
1 1 4 ] 0 0
1 1 0
- 1 3 0
'3 I ORI IR 3 4 ]
2 1 3 1 3
Arizona, —— 2 2 14 [} 1 1 1
Uta 1 1 2
Pacific States:
w ton 1 2 4 13 1
Oregon. . 10 8 4 82 0
California oo 80 28 13 15 18 73 8 ]
Total 387 679 211 346 339 438 55 63
First 36 weeksof year._._...._...._. 16,189 | 19, 777 |142,334 105,025 {271,308 (697,342 | 6,123 4,354
Poliomyelitis Scarlet fever Smallpox Typhoid fever
Division and State Week | Week | Week | Week | Week | Week | Week | Week
ended | ended | ended | ended | ended | ended | ended | ended
Sept. 5, | Sept. 7, | Sept. 5, | Sept. 7, |Sept. 5, | Sept. 7, | Sept. 5, 80%7,
1936 1035 1938 1935 1936 1935 1 1
New England States:
Maine. 1 17 4 11 0 0 0 3
New Hampshire 0 3 3 8 0 0 0
Vermont......__ 0 4 3 1 0 0 0
Massachusetts. 1 160 38 32 0 0 [}
Rhode Island.. 0 31 6 3 0 0 6
Connecticut___._______________ 1 38 7 8 (] 0 2
Middle Atlantic States:

. New York. 2 414 88 108 0 1 80 35
New Jersey. .o coomoamcean.| 1 72 11 25 0 0 P14 18
Pennsylvania_.________.___..____ [ 9 76 52 0 0 38 16

East North Central States:
Ohio. 2 2 52 111 0 0 15 54
Indiana. 1 3 14 43 0 0 8 18
IHinois. - o oo oeaeae 30 2 84 130 3 0 26 4
Michigan 1] 7 40 31 0 0 10 18
Wisc 1 4 46 59 1 0 2

West North Cent.ral States:
Minnesota._ ... o] 0 ] 12 31l . o0 0 2 8
Iowa. 3 ] 16 18 4 0 1 4
Missouri 2 3 13 54 0 g 47
North Dakota_ ... ._..__.. 0 0 ] 2 2 2 }

South Dakota 2 0 13 10 0 0 1

Nebraska, 1 0 3 9 0 6 0 1
Kansas eeccmccacocecee- 0 1 17 17 0 1 11 17

Bouth Atlantic States:
Delaware? ___ . eeea_ 0 0 4 0 0 1 1
Maryland3___________ 1 11 15 18 0 0 1 16
District of Columbia.. 0 ] 6 10 0 0 0 4
Vir, L 4 16 17 19 0 0 15 41
West Virginia__ 3 3 12 46 0 0 16 16
North Carolina._. 1 11 2 36 0 1 25 16
South Carolina ¢__ 0 1 3 7 0 0 4 24
Geo! | [ 0 1 9 0 0 24 12
Florida ¢. 2 0 4 4 0 0 ]

Bee footnotes at end of table.
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C'auc of certain communicable diseases reported by telegraph by State health officers
Jor weeks ended Sept. 5, 1938, and Sept. 7, 1935—Continued e

Poliomyelitis Scarlet fever Smallpox Typhold fever
Division and State Week | Woek | Week | Weok | Week | Week | Week | Week
S | Sontd, | Sopt s | Somis, | Sopt 5, | Saptd, | Sond | Saptca,
14 pt. 7, | Sept. pt. 7, | Sept. t. 7, t. 8.7,
Was® | 235s5™ | 0% | b5 | T0ss” | “thas | “Hhae” | “hes
East South Central States:
Kentucky . ceocomecceaceaa 4 42 n 57 0 0 52 [ ]
Tennessee. 22 3 31 27 0 1 25 50
e — I 1 N A -
........... —eoanen 1
Weat south &ntnl States:

Arkansas 1 0 3 8 0 (] 20 7
Louisiana. 3 2 ] 3 0 0 33 28
Oklahomad. ...ooeeeaaaaaeae] 0 1 8 13 0 1 26 21
Texas $_ 1 3 % 21 0 1 n 70

Mountain States:

Mon! 1 1 16 [] 3 3 7 8
Idaho. 0 0 4 4 0 1 8 4
Wyoming 8. o ccmeeeacaacceaeees 0 0 9 6 [ ] 0 0 b ]
(o1 [ 57 1 YRR | 3 1 [ 21 [} 0 6 g

New MexiCOcneaeeaamamaacaaaas] 3 0 [} 8 0 0 20
0 1 1 2 0 0 0 8
Utah 3. 0 1 3 14 0 0 1 0
gfm ; 1 9 8 8 18 2 1
0 0 1 14 2 8 [3 [}
25 4 64 78 0 2 16 15
Total_.... 183 | 1,007 865 | 1,210 28 39 606 753
First 36 weeks of year. 1,847 | 6,424 186,465 |183,421 | 6,345 | 5,407 | 8,687 | 11,471

1 New York City only.

# Rocky Mountain spotted fever, week ended Sept. 5, 1836, 2 cases, as follows: Delaware, 1; Virginia, 1.

8 Week ended earlier than Saturda %
¢ Typhus fevet, week ended Sept. 5, 1936, 44 cases, as follows: South Carolins, 1; Georgis, 18; Florida, 3;

Alabama, 16; T
s Exclusive of Okfahoma City and Tulsa.

SUMMARY OF MONTHLY REPORTS FROM STATES

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

Menin-
80000~ | pyiph | Influ- pel- | POUO | geariet | man- | T3
State cus Malaria| Measles mye- phoid
menin- theria | enza lagra litis fever pox fever
gitis
May 1836
California. . ....... 25 126 | 2,134 15] 8031 12 19| 1,264 7 51
July 1836 ]
Florida. . ccccee-a-. 13 13 5 62 19 7 1 11 0 4
August 1936
Connectictt_._._..| 4 8 2 4 3 23 0 8
Dgawm \C i 3 1 3 0 3
trict of .
Dbln. . oo 22 1 1 9 0 5
- 7 1 3 98 14 4 7 13 0 6
Maine. 3 111 8 30 0 13
Pennsylvania...... 18 (] 4 242 2 17 347 0 109
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Summary of Monthly Reports from States—Continued

May 1836
California: Cases
Actinomyecosis......... 3
Chicken pox...........
ysan:r 4 s%oﬂblc)).. 11
ntery ary)
Food poisonin ©

»

§=~n§q=~ Hooeo g—na

Rocky Mountain spot-
todyfever

-

-1 JV1)

July 1936—Continued

Florida—Conti{nued.
Undulant fever...._._.
‘Whooping cough

Au 1838
Anthrax: oust
Pennsylvania........ -

Chickenpox:
Connecucut ...........

DY et (sl
nnecticu
Florida

Epidemic en.c:ai)‘ia..l.ﬁfs-. -----
District of Columbia._.

Cases

(3

§3a»ot

Dt e DO

-
Sal

August 1936—Continued

Ophthalmia neonatorum: Cases
Connecticut. . .ccauen..
Pennsylvania. . ........

Parat phold fover:

Rocky M ountain spot
ver

Dlstrlct of Columbia...
Septioc sore throat:
Cennecticut.cocaaaoaea
Tetanus:
Connecticut. .. ococeaea
Pennsylvania.
Typhus fever:
Florida. ..
Undulant feve
Connecticut
Delaware.___...
Maine. . _..occeaeeeas
Pennsylvania_......... 20
Vincent’s infection:
Maine

‘Whooping cough:
Connectlcut. PR,

WAlD. «eecucacncnne

Distriot of Oolamab
Plociiay of Golumbla.—
Maine._..

Pennsyivania. ........ 1,881

e o oo o e e

RODENT PLAGUE IN MODOC COUNTY, CALIF.

The Director of Public Health of California reported under date of
June 15, 1936, that plague infection had been proved, by animal
inoculation, in four ground squirrels reccived at the laboratory on June
11 from localities 4 miles east, and 5 miles east and 1 mile north of
Hackamore, in Modoc National Forest, Modoc County, Calif.
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WEEKLY REPORTS FROM CITIES

City reports for week ended Aug. 29, 1936

This table summarizes the reports received weekly from a sclected list of 140 cities for the purpose of
showing a cross section of the current urban incidence of the communicable diseases listed in the table.
Weekly reports are received from about 700 cities, from which the data are tabulated and filed for reference.

September 18, 1936

Influenza Scar- Ty- |Whoop-|
Diph- Mea- | Pneu- Small-| Tuber-| Deat
State and city | theria sles |monia 1.33& pox | culosis) l;;’:,’:g e;ﬁgh nllh"
€898 | Caces| Deaths| 2568 S| coses | CBSeS deaths cases | cases | €BuSes
Maine:
Portland__..._. 0 0 0 0 3 14
New Hampshire:
Concord........ [ J) F— 0 0 0 0 0 0 0 [ ]
Manchester. [ J8 I 0 0 0 0 0 0 0 0 17
Nashua_______. 0 0 0 [/ S 0 (]
Vermont:
g"ﬁl’ﬁxt 0 0 ol o i 0
url on__...] 0 |- 0 0 2
Rutland.____._. [+ ) - 0 0 0 1 0 [} 0 0 12
Massachusetts
Boston......... [+ J) . 0 0 10 9 0 ] 0 53 183
Fall River. [+ ] R 0 0 1 1 0 ] 8 4 23
%&uﬂngﬁeld. [\ I— 0 [] 0 2 0 0 0 2
orcester—...... 0 0 0 1 H 0 ] 0 3 40
Rhode Island:
Pawtucket. ... [+ I P 0 0 0 0 0 0 0 (]} S
Providence.... 0l ..... 0 ] 0 ] 0 4 0 14 84
Connecticut:
Bridgeport...- 0l .- 1 1 1 0 0 1 0 12 2
Hartford. ... ) — 0 [] 0 1 0 1 1 0 28
New Baven.._ 0 1 0 0 0 0 0 0 1 73 b4
New York:
Buffalo........ 0 1} 1 5 1 0 4 0 0 93
New York 8 3 4“4 53 24 0 79 16 107 1,125
Rochester. 0 0 0 4 ] 0 0 0 2 56
8 » 0 0 0 0 3 0 1 0 2 46
New Jersey:
Camden....... b I SO 0 0 2 0 0 1 1 0 35
Newark 0 0 0 4 2 0 3 0 14 90
Trenton....... [N P 0 [} 2 2 ] 3 0 4 31
Pennsylvania:
Philadelphia... ) N P 2 7 p<] 14 0 24 11 97 384
Pittsburgh____. ) N PR 1 1 18 9 0 1 1 36 146
Reading_ ... [+ J - 0 1 0 0 0 1 0 13 43
Scranton. _..... 0 0 0 (1] PO 0 [} —
0:
Cincinnati__... 41 .. 0 3 8 3 0 10 3 1 164
Cleveland...._ 1 3 1 2 8 16 0 15 0 7 181
Columbus. ... F: 21 D 0 3 4 4 0 2 0 79
Toledo....---- [ 1 0 0 1 4 0 4 0 13 68
a:
Anderson....... 0 2 1 1 0 0 0 [] 8
Fort Wayne... 0 0 1 0 0 0 0 ? 22
Indianapolis._. . 2 1 7 1 0 4 2 107
South Bend.... 0 0 1 0 0 0 [] E] 14
Terre Haute. .. 0 [] [] 1 0 0 [} 0 22
IMlinois:
Alton_______... 0 0 0 0 1 0 0 1 Q
Chicago. 12 0 8 18 28 0 0 88
Elgin 1 0 0 1 0 8 8
Moline..._.... 0 0 0 0 g
Springfi 0 0 0 1 0 1
Michigan:
Detroit. 2 0 3 ] 10 0 17 1] 88
Flint . _..__... 0 0 0 1 1 [\] 0 8 2
Grand Rapids. 0 0 0 0 1 [} 0
isconsin:
0 0 0 1 1 0 0 [] g lg
Madison_._.... 0 0 0 0 2 0 & 0
Milwaukee. .. (1 ) O 0 1 2 [} 0 1 51
e. 0 0 1 0 0 0 1] 0 0 1
Superlor. 0 [] 0 0 0 0 (] 0 (1]
Minnesota:
Duluth 0 0 1 0 0 0 1 []
Minneapolis. - 0 0 0 ] 8 0 1 0
st. 0 0 1 1 5 0 3 0
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City reports for week ended Aug. 29, 1986—Continued

Influenza Scar- Ty-_ |Whoop-
Diph- Mea- | Pneu- Small-| Tuber-| Deaths,
Btate and city | tharia sles |monia| ot | pox |culosis| Bhold| 1og, I

Ceses| Deaths | €858 | deaths( ..o | cases fdeaths| oogeq | ‘coseg

Iowa:

Cedar Rapids.. 0

Davenport..... 0

Des Moines.... [+ 23 PR PR

Sioux City..... 0
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Kentucky:
Ashland_.__.__

Tennessee:
- Knoxville....._
Memphis.
Nashville___.__|
bama:
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City reports for week ended Aug. 29, 1936—Continued

September

18, 1938

Influenza Scar- Ty- |Whoop-
Diph- Mea- | Pneu- Small-|Tuber- Deat,
State and city | therla sles |monia reh\}:r pox | culosts 't’g:,’ég céggh allh"
cases | caces| Deaths | €8Ses | deaths cases | €8ses deaths| cases | cases | CBUSeS
Oklahoma:
Oklahoma City 2 0 0 1 1 0 1 3 0 42
Dallas. .. 3 0 2 4 5 0 0 1 4 (]
Fort Worth____ 0 0 0 x 0 0 8 2 0 36
Galveston_____ [ 3 P 0 0 0 0 2 0 0 21
Houston.._.___ [ 7 PO 1 0 3 2 0 5 8 0 81
San Antonio... 2 0 0 4 0 0 8 0 0 63
Montana:
Billings. 0 0 0 1 0 0 1 0 0 13
Great Falls___. [/ 30 IO 0 0 1 0 0 0 1 0 8
Helena. . 0 0 0 0 0 0 0 0 0 3
Missoula._____ 0 ..o [] 0 0 0 3 0 1 0 12
Idaho:
Boise. 0 0 0 1 2 0 0 0 0 7
Colorado:
Colorado
Springs. 0 0 1 0 0 1 2 0 0 10
Denver. 1 1 0 8 2 0 [} 0 34 96
Pueblo. - 0 0 0 1 0 0 0 ] 1 10
New Mexico:
taI.’Altmqtm'quo.. 0 [} 0 0 1 0 2 1 0 14
Sait Lake City. 0 0 1 3 6 0 1 0 5 37
Nevada:
Reno. -
‘Washington:
Seattle. .
Spokane. 0 0 1 0 3 0 [] 0 2 24
'8COMB._ - — oo 0 0 0 2 0 0 0 0 0 23
Oregon: .
Portland.._.... 0 0 0 1 8 0 1 0 13 62
California:’
Los Angeles. .. 8 10 0 (] 7 7 0 18 2 37 252
Sacramento.... 0 0 0 1 6 0 0 2 7 26
San Francisco. 2 1 0 1 5 12 0 6 0 10 155
Meningococcus Meningococcus
. me: tis f’;)llo- meningitis 1;’;,1:_'
State and city iy State and city lits
Cases | Deaths| ©ases Cases | Deaths| ©85%8
Georgia:
0 1 2 Adtlanta .............. 1 0 0
a
0 0 1 Tampa.... 1 [} 0
[] 2 0 || Tennessee:
Memphis. .. 2 1 0
2 0 0 Nashville_. (] 0 2
1 1 1 || Alabama
Birmingham_.__..... 0 0 1
1 1 0 Montgomery........ [} 0 1
Louisisana
1 1 7 1 0 g
0 2
1 0 2
0 0 1
1 [] 1
0 1 ]
1 1 0
] (] 1
2 1 .0
) ' ) 0 [ 1
Was] n
ia: 0 1 ]
Lynchburg. 0 1] 1 1 0 0

Epidem

itis.—Cases: Washington, irmingham,
mma Washington, 1; Savannah 4, Dallas, 1; New Orleans,
Typhus fever.—Cases: Molino,l Cha.rleston,s C.,1; Atlanta,l Savannal

Montgomery, 2; New Orleans, 3.

, 1; Denver, 8.

'3; Los Angeles, 3.
fx 2; Birmlngham 1; Mobile, 13



FOREIGN AND INSULAR

CANADA

Provinces—Communicable diseases—2 weeks cnded August 22,1936.—
During the 2 weeks ended August 22, 1936, cases of certain communi-
cable diseases were reported by the Department of Pensions and
National Healtk of Canada as follows:

Prince New Sas- British
Nova Mani- Alber-
Disease Edward Bruns- | Quebec| Ontario katch- Colum-{ Total
Island | S¢0tis | “wick toba | 'guan [ 8 |“bia

Cerebrospinal
meningitis. 1 1 2
Chicken pox.. ] 6 41 7 5 14 12 22 173
Diphtheria... 6 3 27 11 3 8 58
Dysentery. oo oo e 1 1. 1 8
Erysipelas.._ .} oo ool 4 2 3 3 12
usnza__. PR . ) U [N P ) 1- 30 PR - ] 24
Measles_ - ooooooo]ooaooo ) B P 52 74 44 28 g 33 240
Mumps. . 1 63 3 b 28 105
Paratyphoid fever_ . 31 PRI PO, ]
Pneumonia...._... 5 b2 R I L7 - 2 4 15
Poliomyelitis. 6 12 22 2 1 2 55
Scarlet fever.. I R, 7 5 68 93 62 27 35 14 309
Smallpox... J ORI |- 1 1
Trachoma. ....... - - b 5
Tuberculosis........ 96 6 1 1 23 270
Typhoid fever..... - 10 47 16 3 7 2 85
Undulant fever____|........ 5 1 2 8
Whooping cough_ _|-....._. 12 | o 171 167 2 4 5 29 890

CUBA

Habana—Communicable diseases—4 weeks ended August 29; 1936.—
During the 4 weeks ended August 29, 1936, certain communicable
diseases were reparted'in Habana, Cuba, as follows:

Disease Cases Deaths Disease Cases | Deaths
Diphtheria..__. 16 19 }
Dysentery (bacillary)._....__ 36 3 14
Malaria. 1120 2 170 18

t Includes imported

cases.

Provinces—Notifiable diseases—/} weeks ended August 22, 1936.—
During the 4 weeks ended August 22, 1936, cases of certain notifiable
diseases were reported in the Provinces of Cuba as follows:

(132

4)
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Disease dlzlifi:{o Habana | Mataz- %’lgr‘g Cama- | griante | Total

3

1,626

eas - 12
Poliomyelitis___.._._.. [ (R ) U PRI IR R 4
Searlet fover. ..o oo |ooal.. ) S PR I F— 1
Tuberculosis. _....... 12 19 ] - 7 35 37 34 144
Typhoid fever.__......._..._.. 22 68 38 62 31 30 251

CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW FEVER

NoTE.—A table giving current information of the world prevalence of quarantinable diseases appeared
in the PusLic HEALTH REPORTS for August 28, 1936, pages 1214-1227. A similar cumulative table will
appear in the PuBLic HEALTH REPORTS to be issued September 25, 1936, and thereafter, at least for the
time being, in the issue published on the last Friday of each month.

Plague

Algeria—Oran.—On September 1, 1936, 1 suspected case of plague
was reported at Oran, Algeria.

France—Marseille.—On August 30, 1936, 1 case of plague in a dock
laborer was reported in Marseille, France. A report dated September
3, 1936, stated that 2 plague-infected rats were also reported in

Marseille. _
Hawair Territory—Hawaii Island—Hamakua District—Paauhau

Sector.—Two rats found on August 27, 1936, and 1 rat found on
August 28, 1936, in Paauhau Sector, Hamakua District, Hawaii
Island, Hawaii Territory, have been proved plague infected.

United States—California.—A report of plague-infected ground
squirrels in Modoc County, Calif., appears on page 1320 of this issue
of PuBLic HEALTH REPORTS.

Yellow Fever

Nigeria—Kano.—On August 21, 1936, 1 suspected fatal case of
yellow fever was reported in Kano, Nigeria.

87898°—36——3
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