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IMMUNIZATION OF WHITE RATS AGAINST INFECTIONS
WITH PASTEURELLA TULARENSIS1

By CARL L. LARSON, Pas8ed Assistant Surgeon United States Public Heal Service

The extreme susceptibility of most rodents and rabbits to infection
with PateUrella tularenwie and the relative resistance of humans to
infection with this agent have retarded studies of immunity in tula-
remia. It has not been possible, therefore, to compare the immune
reactions obtained in laboratory animals with those observed in man.
In order to facilitate further work efforts were made to find an anfimal
possessing greater resistance than that of animals ordinarily employed
in studying tularemia. White rats (Rattus norvegicu8) were found
to be suitable experimental animals, although their use presents
some difficulties.

It is the purpose of this paper to report the results of tests comparmg
the susceptibility of white rats to P. tularensi8 with that of domestic
rabbits, guinea pigs, and white mice, and the results obtained in
white rats immu ed with vafrious vaccines and subsequently chal-
lenged with virulent strains of P. tularen8i8. Vaccines were prepared
from yolk sacs of infected chicken embryos or from the products
obtained by ether extraction of suspensions of infected yolk sacs or
from culture.
Downs (1) found that domestic rabbits immnized with formalin-

killed cultures of P. tulakenis8 developed slight resistance to subse-
quent infection with this organism. Lillie and Francis (2) also in-
dicated that domestic rabbits acquire only a slight degree of resistance
following inoculations with attenuated strains of this organism.
Many rodents and rabbits, however, possess so little natural resistance
to this infection that they are not suitable for studies concerning
either active or passive immunity in tularemia.

illie and Francis (2) state that the "susceptibility of white rats
tIo highly virulent strains of B. tularenme is low in comparison with
rabbits."
IFrom the Divison of Iiwtko Dis, National instite of Heath.
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Foshay and his co-workers (3) vaccinated a large number of humans
with a preparation made by the oxidation of virulent strains of P.
tulareneis grown on artificial media. They report that this vaccine
produced protection against tularemia, evidenced both by a decreased
incidence of infection among vaccmated individuals and by ameliora-
tion of the clinical disease in those who become ill following exposure
to the organism. They did not, however, produce evidence that
laboratory animals were by this method protected against subsequent
infection. Francis (4) has shown that a person recovered from tula-
remia is resistant to infection with P. tularensis and that, if a second
infection does occur it is in the nature of an immune reaction such as
is noted in revaccination with vaccinia virus.

MATERIALS AND METHODS

The white rats used in these studies were raised in the animal
colony maintained at the Nitional Institute of Health, Bethesda, Md.
Animals of either sex weighing about 125 gm. were employed.
The strains of P. tularensis employed had been isolated from

various sources and grown on glucoso cystine blood agar. All were
highly virulent for laboratory animals with the single exception of
strain No. 38 which was avirulent. The virulent strains had been
isolated from sputum, pleural fluid, or material from the ulcers of
patients ill with tularemia. The 50-percent lethal dose of each
virulent culture was determined by the method of Reed and Muench
(5) in either white mice or white rats.
Vaccines prepared from organisms grown on artificial culture

media or in the yolk sacs of chicken embryos were compared for
their ability to produce immunity in rats aganst infections with
P. tularen8is. In order to make this comparison the following tech-
nique was employed:

Glucose cystine blood agar and chicken embryos were inoculated with identical
material prepared from an actively growing culture of a virulent strain of
organisms. Infected yolk sacs were obtained by a method previously described
(6). To prepare yolk sac vaccine, the infected yolk sacs were ground in a Waring
blender in sufficient 0.85-percent salt solution to make a 20-percent suspension.
A loopful of this suspension was smeared on a glass slide, stained with Wayson's
stain, and the approximate number of bacteria per oil immersion field was noted.
To prepare culture vaccine, organisms grown on glucose cystine blood agar were
added in small amounts to 0.85-percent salt solution, and their approximate
numbers in the suspension also determined by examination of stained smears.
Bacteria were added until about the same number of organisms were noted in
stained smears of this suspension as were found in the smears of the infected
yolk sac suspension. Portions from both suspensions (yolk sac and culture)
were diluted with an equal quantity of salt solution. Further tenfold dilutions
were made in the same diluent and the infective titre determined in mice. The
remaining portion of each suspension was mixed with an equal quantity of
0.2-percent formalin or 1-percent phenol and allowed to stand for 24 hours at
room temperature before being placed in the refrigerator.

726



June 29, 1945

Ether extraction of infected yolk sacs was performed according
to the directions of Topping and Shear (7). The aqueous phase of
the ether-extracted yolk sac was found to be rich in P. tularensui.
Centrifugation of the aqueous phase in the angle centrifuge at 4,000
r. p. m. for 1 hour deposited the organisms, leaving a relatively clear
supenatant fluid. The sedimented organisms were resuspended to
volume in 0.1-pereent formalin in salt solution. The supernatant
fluid and the resuspended sediment were stored in the refrigerator
for further study.

EXPERIMENTAL

White rats were studied to determine their degree of susceptibility
to intraperitoneal or subcutaneous introduction of serial tenfold
dilutions of suspensions containng virulent P. tularensis. Yolk sacs
from chicken embryos infected with this organism (Mass. strain)
were ground in a Waring blender and diluted decimally in 0.85-percent
salt solution. Groups of two domestic rabbits and two guinea pigs
each were inoculated intraperitoneally with 0.3 cc. of the varying dilu-
tion of the emulsion ranging from 10-6 to 10-12. All rabbits receiving
dilutions 10-6 through 10-1o succumbed while those receiving dilutions
10-11 and 10-12 surved. Corresponding results were obtained in
guinea pigs except that one animal receiving dilution 10-10 survived.
In addition, groups of six white rats and six white mice each vere
inoculated intraperitoneally with 0.3 cc. of the same material in dilu-
tions ranging from 10-1 to 10-12. Fifty-percent lethal end points of
5.4 x 10-7 and 3.2 x 10-10 for rats and mice, respectively, were found
for this suspension of infected yolk sacs.

Similar results were obtained when a strain of P. tularensis (F. G.)
grown oA glucose cystine blood agar was employed to infect the ani-
mals. A suspension of organisms washed from the surface of slants of
glucose cystine blood agar and suspended in 0.85-percent salt solution
was diluted decimally in the same diluent and 0.2-cc. doses of each
dilution were injected intraperitoneally into separate groups of mice,
rats, and guinea pigs. The results are shown in table 1. Mice and
guinea pigs were found to be highly susceptible to intraperitoneal
introduction of organisms. White rats, however, had a decreased
mortality rate and a prolonged survival time as compared with mice
and guinea pigs.
Groups of white rats and white mice were inoculated intraperitone-

ally or subcutaneously with 0.3-cc. doses of serial tenfold dilutions of
suspensions of virulent organisms grown on artificial media or in the
yolk sac of chicken embryos. Results from two experiments given in
table 2 show that white rats were less susceptible to infection than mice
when tested by either route of inoculation and that rats were much less
susceptible to infection when organisms were administered subcuta-
neously than when inoculated intraperitoneally.
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TANIU 1.-The rete s iWV 4ie mc, Ise rate, and guim pwg. to

iutswpevitosseai iisoculs of 0.5cc. di oft,fold segial diitions of.a euspeunof. viulnn tin of P. tuaeai (F.G.) of

Number dying on dertain days after t

Dilution ofse Numberin UmDDntbnd | ted | tegted
2 3 4 6 6 7 9 11 1 16 ded

10 --------- 6 Wht mice. 5 1, . 100
1 -. * 6 do 1- I . 100
1-4 6 . do6 1 100
10-7 6 -- 6- 100
104- 6-do-4 2 100
104 - _ 6 -do -- 4 183
101- 6 -do ----0

10-5 - 10 White rats- 7 3 -- - - - 100
10 ---10-do -- 4 ---- 100
10-4 10 -.do -- 1 1 2 1 1 60
10- -10 do-- 1 ... 2 2 1 --- 60
1- 10- do- 1--- 1 2 1 50
10-. -------- 10----do------------------------------- --- 01--- 10 -do- - 0
10- - 2 Guinea pigs 1 1 - --100
10 2 -do -1 1 --100
10-4 2 -do ---- 1 100
10-- 2-do -- 1 100
10- -------- 2 ---do------1-------- - - 50
10-4 2-do-- 1 . 50
10-- 2-do..--- - 0

TABLE 2.-Titres obtained in white mice and white rats fouowing intraperitoneal orsubcZtaneoue inoculaion with 0.8 cc. of decimal dilutions of P. tularenss grown on
glucose cystine blood agar or in the yolk sac of chicken embryos

pe testesd |orceof organ- Strain of P. Route oflnocu-
w t
poitm

Mouse- Artilfcial media R. H. P- L P- 3.2 x 10-i
Do -do- R. H.P- . Q- 5.6 x 10-?

Rat - . do- R. R. P .P 7.7 x 104
Do-do R. H. P- B- Q 0l-l rats given dilutions

10-' to.10- becamem
but recovered.

Mouse- Yolk sac 3.- I.P- 1.8 x 10-i
Rat -do- .-J . P 3.5x 10-4

Do -do- J.J- Q-- 1.9 s 10-

L. P.-lntraperltoneal.
S. Q.-subcutaneous.

The disease in white rats is manifested by apathy, roughness of
the coaLt, loss of appetite, and weight loss. Frequently diarrhea and a
nasal exudate are present. The weight loss is striking and may be as
great as 30 percent of the original body weight. Animals developing
symptoms may subsequently recover. Specific agglutination tests
performed on serums obtained from recovered aimals about 4 weeks
after exposure to infection show the serums to have titres varying from
negative to 1:640, the majority reaching 1:40 or above. As white rats
do not uniformly succumb to infections with P. tularensis, it is nec-
essary to employ considerable numbers of these animals in performing
immunological studies.



VACCINATION EXPERIMENTS

The reistance-of white rats to infection with a virulent strain
of P. ttdenuis (Mam.) following intraperitoneal inunuzation with
a living avirulent strain oforganisms (No. 38) was tested. A suspension
of strain No. 38 was made in 0.85 percent salt solution and adjusted
to a density of T-500, a density approximating 500,000,000 orgaisms
per cubic cetimeter of suspension. Further dilutions were made in
0.85-percent salt solution and doses of 1.0 cc. of suspension containing
about 500,000, 60,000,000, and 500,000,000 organisms per cubic centi-
meter were administered intraperitoneally to groups of 12, 10, and 9
white rats, respectively. Two weeks later these aimalss, together with
a group of 12 untreated rats, were inoculated intraperitoneally with
0.5 cc; of a culture of virulent P. iularensi8 containing about 10,000
orgaisms per cubic centimeter. The results are given in table 3.
They show that rats inoculated intraperitoneally with the larger

TABaL 3.-Deaths among white- rats inoculated intraperitoneaUy with virulnt
P. tularensis (Mass. strain) * weeks following intraperitoneal injection of S doses
of avirulent P. tularensis (No. 38) administered at weekly intervals

Number of Numberof Numberofavirlent or- rats dying fol- srvivr yield-Number of rats bmployed a lowing Inocu- ci,int of
taindInIn-lation of viru- /lf ule8oculum lent organisms

12-500, 000 11 0Oof1
10 -50,000, 000 3of8
9-500,000,000 0 4Of9

number of avirulent organisms survived subsequent intraperitoneal
inoculation of virulent P. tularen8si but that rats receiving the small
inocula of avirulent organisms did not survive when later infected
with virulent org isms. All survivors were sacrificed 15 days after
the last inoculation and the lungs, spleen, and kidneys were cultured
on glucose cystine blood agar. P. tularen&ig was isolated from 7 of
17 survivors. The only lesions noted were necrotic foci in the kid-
neys of 3 rats and P. tularen8is was isolated from the involved organs.

Preliminary study indicated that chemically killed vaccines pre-
pared from yolk sacs or allantoic fluid of chicken embryos infected
with a highly virulent strain of P. tularen8is were capable of producing
immunity against subsequent infection when injected intraperito-
neally into white rats. Further work demonstrated that the aqueous
phase resulting from ether extraction of yolk sac vaccine possessed
greater immunogenic power than the crude yolk sac vaccines.
The degree of immunity attained in white rats by intraperitoneal

injection of culture or yolk sac vaccines administered on 3 successive
days was tested. The vaccines were made as previously described
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using strain J. J. as a source of organisms. Material for titration in
mice was removed from each type of vaccine prior to addition of
formalin. Fifty-percent lethal endpointsof lx 1038and2.2x 10sperO.3
cc. of suspension were found for the culture and yolk sac suspensions
respectively. Groups of white rats were injected intraperitoneally
on 3 successivedayswith 0.3 cc. of 10 percentnormalyolk sac suspension,
culture vaccine, 10 percent infected yolk sac vaccine, and the aqueous
phase following ether extraction of the infected yolk sac vaccine re-
spectively. Two weeksfollowing thelastinection ofvaccine the animals
were inoculated intraperitoneally with 0.3 cc. ofa 10-3 dilution of a sus-
pension of orgams from a culture of P. tularenn8is (strain S. A.).
This suspension had a 50 percent lethal end point of 2.5 x 10-10 per
0.3 cc. for white mice. The rats were observed for 30 days before the
experiment was terminated.

It was apparent that immunization with the aqueous phase of an
ether-extracted infected yolk sac vaccine conferred a considerable
degree of immunity on white rats under the conditions of this ex-
periment (table 4). Immunity was manifested both by a decrease in

TABLE 4.-Mortality in white rats tested for resistance against infection with 0.8
cc. of a 103 suspension of a virulent strain of P. tularensis grown on glucose
cystine blood agar and administered intraperitoneaUy S.weeks foUowing the last of
3 successive daily intraperitoneal inoculations of 0.8 cc. of culture or yolk sac
vaccines

Total
Nu. Cumulativ'e number of deaths in days nm-Pecn

Type vaccine employed ber of berof total

jected 1----2 3 4 5 43 7 8 9 10 11 12 13 14- in30 tality
a in. I_ deaths mor.I1-

Normal yolk sac -29 26 ------- 26 89.6
Culture -29 . 10 13.-- 15 17 18- 19-- 20 22 75.8
Infected yolk sac -30 3 5 11 15 17- 21 -- 21 70.0
Aqeted pinof etherexyc

traeous phaetedyolft sac
vaccine - -------- --- -1 - 4 7 8 10 11 13 13 44.8

mortality rate in animals receiving such a vaccine and by a prolonga-
tion of survival time in the animals which died as compared to the
mortality rate and survival time of the control rats receiving only
normal yolk sac as vaccine. The mortality rate in rats immunized
with culture vaccine or infected yolk sac vaccine is high but the sur-
vival time is prolonged considerably beyond that of the controls.

In another -experiment groups of white rats were given 0.3-cc.
amounts of various vaccines intraperitoneally on two occasions at
weekly intervals. The 10-percent infected yolk sac suspension had
a 50-percent lethal end point of 3.2 x 10-8 in mice and the culture
suspension had a 50-percent lethal end point of 2.4 x 10-8. Vaccines
were prepared by adding formalin to a concentration of 0.1 percent.
A portion of the infected yolk sac suspension was extracted with
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ether and the aqueous phase separated and retained. Groups of
rats were given 10-percent normal yolk sac suspension, culture
vaccine, 10-percent infected yolk sac vaccine, and aqueous phase
vaccine. Two weeks after administration of the last dose of vaccines
the animals were tested for immunity against a virulent strain of
P. tukren&si. A suspension of culture having a 50-percent lethal
end point of 2.6 x 10- per 0.3 cc. in mice was prepared and 0.3 cc.
of a 10-6 dilution of this suspension was inoculated intraperitoneally
into the test animals. The results are shown in table 5. They

TABLE 5.-Mortality in white rats tested for resistance against infection with 0.8
cc. of a 10-i suspension of a virulent strain of P. tularensis grown on glucose
cystine blood agar and administered intraperitoneally S weeks following the last
of S weekly intraperitoneal inoculations of 0.8 cc. of culture or yolk sac vaccines

Num. Cumulative number of deaths in days Tonm Percet
Type vaccine employed rain- - - - - derts mor-

Jected 1 2 3 4 5 6 7 8 9 10 11 12 13 14 inl 30 taity

Normal yolk sac 20 1 3 8 11 13 14 18- 19-- 19 95
Culture --------------- 23 1 3 7 10 12 13 15 15 65InfetedyoDc-sa- 23 1- 2- 4 5 22
Aqueous phas of ether e1-

ttaced B ctedyolk: ne-- 21 -- 1 2 3 6 14

demonstrate the superiority of yolk sac vaccines over culture vaccines
as here-prepared in the production of immunity against tularemia
in white rats.

Since vaccines derived from yolk sacs of infected chicken embryos
were immunogenic the relative activity of whole yolk sac vaccine
and the products resulting from ether e'xtraction of such a vaccine
were studied. A pool of infected yolk sacs which had a 50-percent
lethal end point of 3.2 x 10-9 per 0.3 cc. for white mice was prepared
by methods previously described. The pooled suspension of yolk
sacs was divided into equal portions and to one portion sufficient
formalin was added so a final concentration of 0.1 percent was attained
while to the other phenol was added to a final concentration of 0.5
percent. These suspensions were allowed to stand at room tempera-
ture for 24 hours and were agitated frequently. They were then
stored in the refrigerator for 4 days. At the end of this period
samples to be used to immunize rats were taken from each of the
suspensions. The remainder of each suspension was extracted at
room temperature with twice its volume of ether and- the following
day the aqueous phase and the tissue phase were separated and saved.
The ether was evacuated from these at room temperature and,
following this, aliquot parts of the aqueous phase were removed and
centrifuged at 4,000 r. p. m. for 1 hour. The supernatant fluid was
retained and the sediment made up to volume in 0.1 percent formalin

643799 -5-2
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or 0,5 percent phenol according to the chemical which had been used
o nally. Thus the following materials from yolk sac suspensions
treated with formaiin or phenol were made available for study:
(1) 10-percent suspension of infeced yolk sac, (2) aqueous phase
following ether extraction of 1, (3) tissue phase following ether
extraction of 1, (4) supernatant, and (5) sediment following centri-
fugation of 2. In addition to these the aqueous phase resulting from
ether extraction of a 10-percent suspension of normal yolk sac in
salt solution was available.

Separate groups of rats were inoculated intraperitoneally with 0.5
cc. each of the above materials and this procedure was repeated at the
end of 7 days. Fifteen days following administration of the last dose
of these materials the animals were challenged by intraperitoneal
inoculation of 0.3 cc. of a 10-4 dilution of a suspension of a 48-hour-old
culture of a virulent strain (F. R.) of P. tularenris. This suspension
had a 50-percent lethal end point of 3.2 x 10-1i for mice and 2.7 x
10- for white rats when given intraperitoneally in 0.3-cc. amounts.
The animals were observed for 30 days before the study was ter-
minated. The results are given in table 6. Vaccine prepared from a
TABLE 6.-Mortality among white rats tested for resistance against infection with

0.3 cc. of a 10- suspension of a virulent strain of P. tularensis growen on glucose
cystine blood agar and administered intraperitoneally 15 ddys followsing the lot of
S weekly intraperitoneal inoculations of 0.5 cc. of derivatives of yolk sac vaccines
killed with 0.1 percent formalin or 0.5 percent phenol

Num.- Cumulative number of deaths In Total Per-
Killf~~agNtubr o days her o cent

Type ofvaccineemployed enoyed bertfn ber o total
. eted 1 2 3 4 5 6 7 8 9 1011121314 in Ity

Normal yolk sac- Formalin . 30 18 22242- 27 28 28- 93.3
percent).

Infected yolk sac _- do - 29. 2 3 4 8111415--16-- -1718 1 65.5
Tissuephase-1- do-27__ 1 710117... .I..19-2D 20 74.1
Aquoustphase I do - 29 -_ . 1 7 8 9 9 31.0
edimnent of aqueous- do-_ 292 1 2 5 . 6 9.10 11 12 41.4

Supernatant of aqueous do 29 2 3 7 ._8 9 _10 11 37.9

Incted yolk sac---------- Phenol (0.5 28 1 2 6101214 15 15 53 6
percent).

Tsoue phase -do-27 3 6 8121419.. 21 - 22 81.5
Aqueousphase -_ do 28 - 1 2 6 7 13 13 4& 4
Sediment of aqueous -. do_..- 28.. 1 3 4 5 89. 1011.12 12 42.9

Supratant of aqueous do- 27 1 3 6-6 22.2

1Antigen derived by ether extraction of 10 percent infected yolk sac suspension vaccine.

10-percent suspension of infected yolk sac possessed slight immunizing
ability. The aqueous phase obtained by ether extraction of the
crude yolk sac vaccine had marked immunizing ability. The sediment
resulting from centrifugation of the aqueous phase for 1 hour at 4,000
r. p. m. in the angle centrifuge contained many organisms and the
supernatant contained negligible numbers of bacteria. Both the
foricier and latter were approximately as active as the whole aqueous
phase when employed to produce active immunity in rats.
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SOLU1BLE ANTGEN

It appeared that a soluble suibstance was associated with P. iula-
rensti and that it was capable of stimulating the production of protec-
tive antibodies against tularemic infections in white rats. Comple-
ment fixation tests were performed on some of the above preparations,
employing the technique described by Beiigtson (8). The serum was
one obtained from an individual recently recovered from tularemia
and had an agglutination titre of 1:1,280 against strain No. 38 of P.
darensis. The antigens used were the aqueous phase, the sediment

of the aqueous phase, and the supernatant from the aqueous phase of
both the formalin- and phenol-treated 10-percent infected yolk
sac suspensions used in the immunization of the rats previously dis-
cussed. The antigens were titred against a 1:8 dilution of serum. It
was found (table 7) that an antigen capable of entering into a comple-

TABLE 7.-The litre of complementfiTing antgen in the fracion of ether-tracted
10 perecnt infected yolk sac suspension

Antigen Chemical treatment antigen

Aqueous phas- Formalin-1:128
Sediment of aqueus phase- do-1:8
Supe-natant of aqueous pha- do-1:128

Aqueo phas ------------------------------------- Phenol-1:128
Sediment ofaqueous phas -do ------------------ 1:2
pupernatant of aqueous phse do-1:128

ment fixation reaction was associated with the aqueous phase following
ether extraction of infected yolk sac suspensions and that this antigen
could be separated in large part from the organisms by centrifugation.
There was little of this antigen present in the sediment but a large
amount was present in the supernatant fluid.

DISCUSSION

Studies of the susceptibility of white rats to infections with P.
tularen&is show these ani'mals to possess such a degree of resistance
to infections with this agent that it is possible to perform studies
concerning the immune reactions produced when rats are infected with
this organism. Vaccines have been produced by harvesting the yolk
sacs of infected chicken embryos, killing the organisms by chemical
means, and ether extracting the yolk sac suspensions. The aqueous
phase obtained by-this technique is very active immunogenically and
tends to prevent fatal infections in white rats due to subsequent
inoculation of virulent strains of P. tularens8i. None of the other
antigens which have been studied in this laboratory have approached
the effectiveness of aqueous-phae vaccines as immunizing agents.
A soluble substance is present in the aqueous phase of these prepara-
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tions; it can be freed of suspended bacteria by centrifugation of the
aqueous phase. White rats immunized with the soluble substance
are markedly resistant to infections with P. tularensis. The soluble
substance is capable of acting as a specific antigen in complement
fixation tests using human convalescent serum as antiboay.

SUMMARY

The resistance of white rats to infection with P. tuldrensii was found
to be of such a magnitude that they could be employed as test anlimas
in studyi immunity in tularemia.

Active immunity to infections with P. tularen8i8 was produced in
white rats by the administration of vaccines prepared from yolk
sacs of infected chicken embryos.
Ether extraction of infected yolk sac suspensions enhanced the

antigenic value of yolk sac vaccines.
A specific soluble antigen was demonstrated in the aqueous phase

of ether-extracted yolk sac vaccines.
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STUDIES OF THE ACUTE DIARRHEAL DISEASES
XVI. AN OUTBREAK OF SALMONELLA TYPHIMURIUM INFECTION

AMONG NEWBORN PREMATURE INFANTS I

By JAMzs WATT, Surgeon, and ELIZABEmT CABLTON, Junior Bactriologist,
United States Public Health Service

There has been a wide interest in recent years in outbreaks of
diarrheal disease among the newborn. The epidemics described have
been predominantly of unknown etiology. Neither the source of the
infection nor the modes of spread could be ascertained. This small

I From the Division of Infectious Diseas, National Institute of Health, and the Charity Hosptal of
Louisana at New Orleans.
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outbreak, six infections, is unusual in that these factors were all
clearly evident.

There is only one reference in the literature of the United States
to an outbreak of this typ7e occurring in the first month of infancy.
A previously undescribed member of the genus Salmonella (S. wichita)
was isolated from an epidemic of the newborn in Wichita, Kans., by
McKinlay and was identified by Schiff and Strauss (1, 2). The method
of introduction of this infection into the nursery was not ascertained
in this epidemic.

EPIDEMIOLOGY

On November 6, 1943, a colored female was admitted to the obstet-
rical service of the New Orleans Charity Hospital. Delivery of a pre-
mature infant was uneventful. Six hours after delivery the mother's
temperature rose to 1050 and a profuse watery diarrhea began.
Nausea, vomiting, general malaise, and anorexia were marked. She
reported at this time that she had had a moderate diarrhea for 3 days
before admission. Fecal cultures obtained on November 8 were
found to be positive for Salmonella typhimurium.2 Her temperature
returned to normal within 24 hours but the enteric disorder persisted
for 11 days. Stool cultures were repeatedly positive.
The premature infant, following delivery, was removed at once to

the nursery and subsequently had no contact whatsoever with his
mother. No abnormality in the infant was noted for the first 3 days.
The child then passed a watery green stool with mucus and in the
following 24 hours had two additional bowel movements of similar
typpe. Death, which occurred suddenly on November 10 prior to
bacteriological diagnosis of the mother's illness, was at first attributed
to an aspiration pneumonia. The stool abnormality was not reported
to the laboratory and was noted during the investigation of the
ensuing outbreak. Also at a later date it was ascertained that the
body of the child had remained unclaimed in the morgue and pernis-
sion for post-mortem study was obtained on December 2, more than
3 weeks after death. No gross anatomical lesions were found to
explain the death. The lungs were clear. There were pronounced
post-mortem changes in the intestines, which would have obscured
other possible pathological lesions. Cultures were taken from the
contents of the heart and from the intestines. S. typhimurium was
isolated from both.
The first reported case of diarrhea in the premature nursery was on

November 14, 4 days following the death of the preceding case. A
second mild case was reported on the following day. These children
were cultured routinely and the first test, performed without enrich-
ment medium, was negative. Subsequently both were found positive

' The final Identification of the &ImoneUs strains was made by Dr. P. R. Edwards, Agricultural Experi-
ment Station, University of Kentucky, xington, Ky.
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for S. typkimurium. A more intensive study of the outbreak was
begun after a third child had become critically ill with fever and
diarrhea. Cultures of the blood and stool of this child, obtained on
November 18, were both found to be posifive for S. typhimurium. All
infants in the ward were then emined culturally on November 22.
Four, the three above and one other (P2), were culturally positive for
S. typhimurium at- that time and repeatedly thereafter. These five
infected infants (including the original case which died) had been
cared for in five adjacent bassinets, two on each side of the initial fatal
case. The responsibility for the care of the infants in the nursery is
divided between the services of two medical schools and an independ-
ent service. The five infected infants were on the same service.
One additional infection, the sixth, was identified. An infant, dis-

charged from the same nursery on November 12, was readmitted on
November 24 with a history of diarrhea since discharge. The bassinet
used for this child was about 15 feet from the original case in the same
large unpartitioned ward. Medical care for this baby was provided
by a different service but nursing care was the same for all.
The source of infection in the mother of the initial case (P1) was

not determined. Her child presumably acquired the infection at
birth since there was no subsequent contact between the mother and
child. A spread of infection in the ward evidently accounted for the
remainig cases. The general plan of operation in the nursery was
such that only one of the three routes by which enteric infections are
usually spread could be suspected. Food, including water, was pre-
pared in individual bottles in a central kitchen for the entire pediatric
service of which this nursery formed only a smaRl part. The nipples
were sterilized in individual cellophane packets by. autoclaving.
Flies were not present. The location of the five cases in adjacent
cribs provides support for the belief that the infection was transported
by the fingers of attendants who provided care to the differeft in-
fants one after another. Bacteriological evidence was also obtained
which indicated further the probability of transmission of enteric
organisms by fingers. Cultures of the fingers of five of the nursery
workers who were going about their usual dutiesb (not just after chang-
ing diapers) were positive for Escherichia coli. It appears, therefore,
that this specific enteric infection was acquired from the mother at
birth and was introduced to the nursery by the infected infant. In
the nursery the infection was spread from this baby to infants in four
adjacent bassinets and to one other in a bassinet nearby, presumably,
by the contaminated fingers of those caring for the babies.

BACTERIOLOGICAL DIAGNOSIS

The practical importance of two diagnostic cultural procedures
was emphasized in the study of this epidemic. (1) Tetrathionate
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enrchment broth was found to have particular value in the isolation
of S. typhimurium from the infants. The cultures were taken by a
rectal swab which was used to streak an S. S. agar plate. This same
swab was then placed in 3 cc. of tetrathionate broth. A comparison
of the two methods in 77 cultures on positive infants showed 29 posi-
tive by direct plating and 56 positive by enrichment. (2) S. S. agar
was less inhibitive for the nonpathogenic organisms in the stools of
these milk-fed infants than for those of older children and adults.
Also, the lactobacilli frequently caused a clouding of the agar, making
it difficult to detect the colonies of possible pathogens. It is impor-
tant, therefore, in the examination of infants' stools to use an enrich-
ment medium such as tetrathionate broth, and to use a much smaller
inoculum in dieect plating than should be used for older children and
adults. Satisfactory plates can usually be obtained by inoculating
about one-fourth of the plate with the original swab. A sterile swab
is then used to spread the inoculum over the remainder of the plate
and also to a second plate.

Positive blood cultures were obtained on two of these cases (P1 and
P5). The heart's blood obtained at post-mortem examination of P1
gave a pure culture of S. typhimurium on both brain broth and tetra-
thionate broth. The failure to find any other organisms by this
technique is evidence that the bacteremia was ante mortem rather
than post mortem. Blood cultures were not taken on the other cases.
Three of the five infants were followed bacteriologically until

culturally negative; the last positive tests were obtained on December
3, 17, and 29. Two infants and the mother of the first case were dis-
charged on December 6, January 26, and December 27, respectively,
while still positive. One infant (P1) died on November 10 when
culturally positive but these cultures were not obtained until 21 days
after death.

CLINICAL

The temperature records of the five babies followed throughout their
clinical illness in the premature nursery are shown in figure 1,ltogether
with the positive cultures found and the days of recorded diarrhea.
Their ages at the time of first potential exposure are given. One
death occurred (P1), two others (P3 and P5) recovered clinically and
bacteriologicaRly, and two were discharged as convalescent carriers
(P2 and P4).
The character and severity of the illness varied widely. The mild-

ness of symtoms even in premature infants was notable in three cases.
One child (P2) had no symtoms other than moderate fever, which was
considered ignificant, until the positive stool culture had been ob-
tained. The child nursed normally and continued to gain weight, and
apart from the slight elevation of temperature had no indication of
illness. In another child (P3) there was, in addition to fever, a
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moderate diarrhea with stools which were greenish and contained
mucus. The diarrhea persisted for 2 weeks, in the first week with five
to seven mucoid greenish stools daily, -and in the second gradually
returning to normal. This child also did not appear ill at any time
and gained steadily throughout the duration of the infection. The
history of another child (P4) was similar, though a mild diarrhea con-

104 , I,,,,, I,, I I I
103 DIARRHEAm CASE P1
1 02 CULTRE + (AGE ODAYS)
101 -

98 V V POST-MGRrEM CULTURE OF BLOOD AND STOOL POSrrivE-S TYRHIIUUM.-

104,
103 CASE P2
102 - \A . DAYS)
I 00

M~~~~~~ V I,,VVV VVVVVVVWVVvVvv

104
103 - CASE P3

b 10X S 20 12 3A1S) 0

99un1.Tmeauercrso ae,soigAgattmeoffrtpoetAl exour,dysoecre

1t04f 4
1T03c CASE P 3 -

1 02 - (AG6E 7DAYS) X

Mucu an bloo weeosevdi th tol.AA t heen o 1wek

*~~~~~~~~~~~~~~~ g8+VV+ + + V + +
..03 CAS P 5

98 .9VV W * e swr +~~~~~~~V vv -v vv vvv

b lo is 20 25 30 1 5 10 IS
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FIGURZ 1.-Tempature reod of 5cs, shoing age at time of frt potential exps, days of recrded
diarrhea, and positive cultulres of S. topphimurium. One death o¢curred (PI), 2 recovered clinially andl
bacteriologically (P3 and P5), and 2 were discharged as oonvalosoent carriers (P2 and P4).

tinued for .4 weeks and at oniset some blood was noticed in the stools.
The child was listless during the 3 days of maxiu temperature
elevation but otherwise did not appeax ill.

Inl contrast with these mild cases, P5 became criticafl ill. Diarrhea
began on November 11 anld progressively mcreaed in seveiity.
Mucus and blood were observed in the stools. Atith end of 1. we.ek',
the child was obviously ill, listless, and moderately dehydrated. In
this cbild hypodermoclyses, transfusion, and an oxygen tent were all
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required. Sulfadiazine was given. Improvement was marked by
the end of the second week of illness. There was, however, a recur-
rence of fever, but there were no severe general manifestations. The
stools in this child were abnormal for almost 1 month-from Novem-
ber 10 to December 8. The organisms were isolated from two blood
cultures taken on November 18 and 20.

P6, the child ill at home and for that reason not included in the
chart, was reported to have had a persisting diarrhea and a little
fever for 2 weeks. On admission to the hospital this child was mod-
erately ill but the diarrhea slowly improved and fecal cultures became
negative.
The mother had an acute diarrheal disorder with pronounced eleva-

tion of temperature shortly after delivery. The diarrhea, quite mild
for 3 days before delivery, was very severe for the next 4 days. Grad-
ual improvement was then evident and clinical recovery was complete
by the twelfth post-partum day.

CONTROL MEASURES

Reliance was placed upon a combination of bacteriological and
general control measures. All infants in the nursery were cultured
for the identification of missed cases and carriers. One of the infec-
tions (P2) would have remained undetected except for this procedure.
Infants with even one possibly abnormal loose stool were cultured
immediately. The known infected infants were placed under strict
isolation in a separate nursery. The general measures of control
were directed primarily to an improvement of hand washing prac-
tices. Washing of hands was required, without exception, following
the handling of eacb infant.

COMMENT

The possibility of introduction of enteric pathogens into nurseries
by the infection of infants at birth is not considered, as a general rule.
Further evidence that this does occur is shown by a ShigeUa infection
observed in the same nursery. A mother who had given birth to a
'premature infant developed diarrhea and was culturally positive for
ShigeUa sonnei. Her infant, after birth, was immediately sent to the
premature ward and had no further contact with the mother. This
child developed diarrhea on the third day after delivery and his cul-
tures were also positive for S. 8onn.ei. There was no detected spread
within the nursery.

SUMMARY

A small outbreak of S. typhimurium infection in a premature nursery
is described. The infection was introduced by a child, presumably in-
fected at birth, and was then spread to four children in adjacent

643799-43
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bassinets and to one in a nearby bassinet. Cases were identified by
use of rectal swabs plating directly to S. S. agar and to tetrathionate
enrichment broth. Clinical manifestations varied from a rapidly
fatal illness to mild, almost asymptomatic, infections. Control
measures consisted of repeated cultural surveys of the whole ward,
isolation of all infants found positive, and such general measures as
effective hand washing after handling any child.
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DEATHS DURING WEEK ENDED JUNE 2,1945
[From the Weekly Mortality Index, Iswued by the Bureau of the Censu, Department of Commeroel

Wekeded Conwe.-June 2,1945 | 1944

Data for 92 large cities of the United States:
Tota deaths -- ----------------- 8,231 8,005
Average for 3 prior year --8,138
Total deaths, first 22 weeks of year - - 1,515 201,762
Deaths under 1 year of age -- 512 669
Average for 3 prior years--583 .
Deaths under 1 year of age, first 22 weecks of year -12,964 13,062

Data from industrial insurance companies:
Polkies in force------- ----------------------------------------- 67,360, 674 68 58800
Number of death claims - 11,737 10,648
Death claims per 1,000 policies in force, annual rate - -9.1 & 4
Death clam per 1,000 polies, first 22 weeks of year, annual rate 10. 910. 8



PREVALENCE OF DISEASE
No al dpartment, Stae or Lal can effectively prevent or control disease without

knowledge of when, where, am1 under what conditions cases are occurring

UNITED STATES
REPORTS FROM STATES FOR WEEK ENDED JUNE 9,1945

Summary

Of the total of 92 case of poliomyelitis reported for the current week,
as compared with 71 last week and 41 for the 5-year(1940-44) median,
42 cases occurred in Texas (last week 24), 13 in Califoria (last week
3), and 11 in New York (last week 3). The other 26 cases occurred
in 18 States, only one of which (South Carolina) reported as many as
3 cases.
Of the total of 903 cases reported to date this year, as compared

with 586 for the same period last year, which latter number was also
the 5-year median for the period, an aggregate of 398 cases occurred
in 3 States (last year's corresponding figures in parentheses), as
follows: New York 165 (39), Texas 161 (63), California 72 (118).
For the same period last year Louisiana and Washington had reported
totals of 47 and 33 cases, respectively. The cumulative total for the
12-week period since March 17, the week of lowest incidence this year
to date, is 505, as compared with 323 for the corresponding period
last year.
A total of 143 cases of meningococcus meningitis was reported, as

compared. with 171 lmt week, 314 for the corresponding week last
year, and 75 for the 5-year median. Only 3 States reported more than
10 cases each-New York (21), Ohio (14), and Pennsylvania (13).
Decreases were recorded in 7 of the 9 geographic divisions. A slight
increase -(33 to 37) occurred in the East North Central divisioon, and
the same number (13) as for last week was reported in the Pacific area.

A. total of 90 cases of Rocky Mountain spotted fever has been
reported for the year to date, as compared with 89 for the same period
last year and a 5-year median of 127. Figures by geographic divisions
for the year are as follows (last year's corresponding figures in paren-
theses): Middle Atlantic 10 (12), East North Central 9 (1), West
North Central 2 (4), South Atlantic 41 (36), East South Central 6
(2), West South Central 1 (4), Mountain 18 (29), Pacific 3 (1). The
incidence of tularemia to date is about 41 percent above that for last
year-363 cases as compared with 257 last year. The incidence of
both-smallpox and typhoid fever is below that for last year.
A total of 8,890 deaths was recorded in 93 large cities of the United

States,-as compared with 8,680 last week, 8,588 for the 3-year (1942-
44)- average, and 8,360 for the corresponding week last year. The
cumulative total is 216,604, as compared with 222,122 for the corre-
sponding period last year.
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Telegraphic morbidity reports from State health officers for the week ended June 9,
1945, and comparion with corresponding week of 1944 and 6-year median

In then tables a zero indicates a definite report, while leades imply that, although noe was reported,
cases may have ccurred.

Diphtheria Influen Measles Meningitis,
___ I______ ~~~~~~~~~meningococcus

Week Week Week W
Division and State ended- Me- ended- Me- ended- Me. ended- Me-

dian- dian dian dian
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Telegraphic morbidity reporfrom State heh offers/or the week ended June 9,
1945, and comparson with corresponding eek of 1944 and 5-year median-Con.

Poliomyeliti Scarlet feve Smallpox tyhold aedvr
Wek Week Wek Week

Divison and Stte enddd- Me. ended Me. ended- Me. ended- Me.
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Irnluding partyphoid fever rered separately as follows: Massachusetts 5; New York 2; Michigan 1;Florida 4; Kentuck 1; Texas 1; Ulifformia 1.
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Tdeeraphi. risidit" - reports from agate heath ofo r for the wee ded Jve 9,

1946, ana1 cormparss h op n wekof 44,nd 5-- .
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102
218
125

29

23
20
11
4i
11
55

111
59
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160
79

10

76
51
39

42
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0
0
0
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0
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I
a

I

I
aa

2
a
a
a
a
a
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0
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0
0
0
0
3
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4

0
0
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4
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a
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0
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0
a
0
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0
0
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0
0
0
0
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a
a
a

Ia
a
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aa
a
a
a
a
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0
1

0
0
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0
0
0

a
c

aaaaa
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a

0
1
0
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0
0
0
1
0

0
2
0
0

0
0
0
77

0

0
0
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I
I

aa
A

a
a
2
a
a

a
0
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1
0
0
0

0
0
0
0
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1
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0
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0
0

0
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0

0
0

0
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O

a
a

a

a
a
I

0
0
3
0
0

0
0-'0
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0
0

0

1

0
1
0
0

1
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0

0
0
0

0
0
0
2

0
0

0
0

0

0
0
0
0
0
0

(
C

aaa

aa
I
a
aa
I

a
0
0
3
0
0
1
1
0

0
0
0
0

00

a
C
2a
I
ac

2a
a

-IN|^ > -~2rE,i :CL IJ1jM
1, 730
3,251

57,437
41,56S
74- 241

-- -

l .
-

-

I 8R8 081

29
Be
711

1

6m
'Perod ended earlier than Saturday.
' 5-yea median, 1940-4
A k-r= Now York 1 ae. Lepro: CaIornis 1 case.

738
410

9 918
6,740
4bAM

172
2,am
1.I
1

14

156

25
gm

90
B

8127

it

25,
m

0
0
0
0
0
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aaa

I
a
a
a
a

0
a
0
0
0
0
0

0
0
0
1
0
1

14

18
0

0
i
0

F.,

0
0
0
0

0

0

102
141

1,10nle

0
0
1
4
1

1
6
0
4

1
1
12
7
6

3
0
0
0
3
0
8

0
1
0
1
0
1
0
S
.0

0
0
4
1

0
4
1

16

0
0
0
1
0
0
1
0

0
1
0

82

1,415
__ ---- - __- -1 _V- -- -, _. _ - -- -- --
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WEEKLY REPORTS FROM CITIES
Cit repor for week endd June 2, 1945

Thi ts lis te reports from 8o citie ofmore than 10,000 populatfon ditributed throughout the United
Stats, and represts crosm otion of the ourrent urban cidence of the dieames Included In the table

Ipfiulensa I-IoI*

~~i -~~~~a a & 0~~~~00
G 0 a~~~~

NEW ENGLAND

Maine:
Portland-- | 0 0 00------° ° 0 2 0 4 0 0 11

New Hampshire:
Concord . 00o 0 1 0 0 0 0 0 0 0

Vermont:
Ba r r. 0 0 0 13 0 0 0 0 0 0 0

Massaebusetts:
Boton -1 0 0 93 2 12 0 69 0 0 31
FalRiver.-0 0- 0 0 1 0 0 3 0 0 3
Sprln---eld- 0 0---- 0 1 0 2 0 14 0 0 1
Worcester- 0 0-O--0 8 0 10 0 2 0 0 3

Rhode Island:
Providence--_--- 0 0 1 0 9 1 2 0 6 0 0 22

Connecticut:
Bridpport-0 0 0 0 0 0 0 7 0 0 0
Hartford-0 0 31 0 0 0 15 0 0 4
NewHaven- 0 0 0 0 0 1 0 0 0 0 11

MDDLE ATLANTC

New York:
Bufao-0 O 0 6 0 4 0 5 0 0 5
New York- 10 0 4 0 39 6 62 2 247 0 1 66
Rocbester- 0 1 41 0 2 0 18 0 0 12
8awacu e

0 0 0 2 3 0 8 0 0 12

Camden- 1 0 0 2 0 0 0 1 0 0 1
Newark-- 0 0 1 0 3 0 6 0 18 0 0 7
Trenton-. 0 0 0 O 13 0 5 0 2 0 0 0

Pennsylvania:
Philadelphia --------- 1 0 0 414 4 14 0 83 0076
Pittsburgh-- 0 0 1 0 0 1 6 0 62 0 0 10
Reading-- 0 0 1 0 2 0 0 0 16 0 0 0

EAT NORTECENTAL
0Ohio:

cinnat - - O 0 1 4 6 11 0 11 0 0 10
Cleveland-- 0 0 1 0 4 1 10 0 46 0 0 17
Columbus-- 0 0 2 2 3 0 3 0 0 8

Indina:
FortWayne-- 0 0 0 0 0 2 0 7 0 0 0
Indianapol--- 4 0 2 14 0 4 0 6 0 0 1
Southnd- -0 0 0 O 1 0 0 0 3 0 0 0
TomeHaute-- 0 0 0 0 1 0 0 3 0 0 0

Wlnois
Chicago- _--1 0 0 221 10 28 0 104 0 0 26

eIdr.....- - 0 0 0O 1 0 3 0 2 0 0 0

Detroit 9 1 1 0 98 1 14 0 114 0 0 7
Flit _-------- 0 0 0 2 0 4 0 6 0 0 0
Grand aps- 0 0 0O 3 0 0 0 5 0 0 1

Kanosh--------a--0 0 0 21 0 0 0 2 0 0 2
MOlwaukee-- 0 0 38 0 5 0 76 0 0 1
Racine 0 0 2 0 0 0 2 0 0 1
Superr - 0 0 0 O 16-0 0 0 3 0 0 2

WESNET CNTAL

Minnesta.
Duluth -2 0 0 0 0 0 0 11- 0 0 0
M --napolis- 0 0 1 16 0 6 0 17 0 0 3
8t.Pau-0 0 0 1 0 2 0 5 0 0 0

Minourk
0KanCty - 2 0 0 8 1 6 0 7 0 0 0

Bt.Josph----------- 0 0 0 Z 0 0 0 1 0 3 0

St. __- 3 0 3 7 6 11 0 16 0 0 8

I
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(Jt report for v.k eaed June 1, 1946-Continued

bguens Ii I II) iiIi~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~1______ill' 11111111 i~~~~~~~~~~~~~~~~~~1Jil
_ _ _ __ I~~~~~~~~~~~~~~3

WS NORTN CENTAL-
amtlnusd

North Dakot:
Fwag O0 0 0 0 0 0 0 2 0 0 1

m0a-- 0 0-O- 0 13 1 a 0 15 0 0 0
Kansas:

Toeka,-- 0 0 0 3 0 2 0 5 0 0 1
0 0 ------ 0 0 0 3 0 8 0 0 0

SOUTH ATLANTI

Wilmingn1 0 0 1 2 1 0 1 0 0 0
Maw1land:-

4 0 0 13 0 11 0 60 0 1 61
Cumberland- 0 0 1 0 0 0 2 0 0 0
Frederick-0 0 0 0 0 0 0 0 0 0 0

District of Columbia:
Wasnton.- 0a 0 1 6 3 4 0 25 0 0 11

0 0 0 0 0 0 0- 0 0 1 0
RImou¶-- 0 0 0O 3 0 2 1 12 0 0 0
Roanok-0 0 0 1 0 0 0 2 0 0 0

CWerleston-a--- 00 0 0 0 0 0 1 0 0 0

Ncr heelia 0 0 0 2 0 0 0 0 0 0 0

---------- 0 0 O 4 0 4 0 1 0 0 5
0 0 WOmh- 0 2 0 0 0 1 0 0 5

W~aston-Sa1em -0 0 0 0 0 1 0 8 0 0 5

Charleson-0 0 1 0 0 1 0 0 0 0 0 0

Atlanta.-0 0 1 1 0 1 5 0 4 0 0 5
Brunswick0 0 0 0 0 0 0 0 0 0 2
Savannah-0 0 0 0 0 0 1 2 0 1 0

Tampa-0 0 1 1 0 3 0 0 0 0 0

EAST SOUTH CENTRL

Tennemss:
Memphis -0 0 2 0 36 3 3 0 4 0 0 16
Nashvile ------- 0 0 ---- 0 0 0 0 0 3 0 0 0

BirminghamO-0 0 0 0 1 0 1 1 0 1 0
Mobie--0 0 0 0 0 2 0 0 0 0 0

VEST OUT CENTRA.L .
Arkansas:

Little Rocka- 0 0 5 0 0 0 1 0 0 0
Lolana:
New Orleamn- 0 0 1 1 7 1 4 0 3 0 1 2
Shreveport-0 0 0 0 1 6 0 1 0 0 0

Texas:
Dal -- 2 0 0 6 0 0 1 2 0 0 12
Houston -3 0 0 0 0 3 3 3 0 2 2
San Antonio-- 1 00 0------ ° ° 1 4 0 2 0 0 1

MOUNTAIN
Montana,:
Bilings-0 0 0 3 0 0 0 6 0 0 0
reat Fas- 0 0 0O 1 0 0 0 2 0 0 0
Helsna-0 0 0 0 0 0 0 0 0 0 0
Misola-_0 0 0O 1 0 0 0 1 0 0 0

Idaho:
Boiss--- 0--*0-O 0 0 0 0 0 0 0 0 O-

Colorado:
Denver-0 0 4 0 3 0 2 0 19 0 0 17
Pueblo-0 0 0 0 0 2 0 0 0 0 0

Utah:
altLaoeCity-- 0 0 ----0 116 0 2 0 4 0 0 7
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Ciiy reports for week ended June 2, 1946-Continued

I IInfluema

__ _ _ _ P A J 1

IPAcIJI

Seattle ----- 1 0 0 26 0 3 0 9 0 O 1
Spokane 0 0 0 4 0 0 0 3 0 0 0

o=_ 0 0---- 0 24 0 1 0 2 0 0 0
California:

Los Angles 2 0 2 1 59 2 3 0 49 0 0 22
Sacramento-0 0 1 1 9 0 0 0 12 0 0 2
San Franeio- 0 0 1 0 177 0 3 0 27 0 1 14

Tota -49 1 23 14 1,661 60 315 9 1,320 0 12 54

Corspondlngweek, 1944 45 18 11 3,259- 258- 1,117 1 18 294
Avera, 1940-445 - 4J3 '14 24,908- '294- 1,178 1 20 1,05

13-y aver, 1942-44
9 55yearme 1940-44.
AAtrax.-Cases: PhiadelphIa 1.
Dgwtcrv ec.aase:New York 3 Atlanta, 1: Los Angeles, 1.
Dgsesatarg, bacllary.-Cases: New Yok, 1.
Dpwat.rv, "seapecifited.-Cases: San Antonio, 17.
Reckg Moentefn s.dJcKdlever.-Cases: Baltimore, 1; Denver, 1.
Tulwrcmfi.-Caes: St. Louis, 1.
TVpAus fiewr, enemic.-Cases: Savannah, 2; Tampa, 1; New Orlean, 3: Houston, 1; San Antonio. 3.

Rats (annual basis) per 10000 population, bV eoraphic roups, for the 89 cities
in the preceding table (estsmated population, 1943, 34,824,200)

I..ha . A

.0~~~~~~~~~~"

.0~~~~~~~~~~~~~~~~~~~~E
New England-2.6 0.0 2 6 0.0 408 10.5 75.8 0.0 311 0.0 0.0 225
Middle Atlantic- 5.6 0.0 3.2 0.5 241 6.0 46.7 0.9 208 0.0 0.5 87
East North Central- 8.5 0.6 1.2 1.8 260 12.2 51.1 0.0 238 0.0 0.0 46
West North Central- 13.9 0.0 0.0 8.0 97 13.9 63.7 0.0 173 00 6. 0 26
South Atlantic-8.2 0.0 3. 3 4 9 56 11.4 50.7 3.3 195 0.0 4.9 154
East South Cent -- 0.0 0.0 11. 8 0.0 212 23.6 29.5 5.9 47 0.0 5.9 94
West South Central -- 21.0 0.0 3.0 3.0 54 9.0 50.7 11.9 36 0.0 9.0 51
Mountain -0.-------- O. 0.0 31.8 0.0 977 0.0 47.7 0.0 254 0.0 0.0 191
Pacif - -4.7 0.0 6.3 3.2 471 3.2 15.8 0.0 161 0.0 1.6 62

Total - ------ 7.5 0.2 3.5 2.1 253 9.1 48.0 1.4 201 0.0 1.8 84



FOREIGN REPORTS
CANADA

Provinces-Communicable diwease8-Week ended May 19, 1946.-
During the week ended May 19, 1945, cases of certain communicable
diseases were reported by the Dominion Bureau of Statistics of
Canada as follows:

D_Prin Nova New On- Mani- AlberDiseas Edward S..Br s aiotb~katch- 0olm- Total
Island wick swan bis

Chkenpox -27 - 214 348 58 28 56 77 NO
Diphtheria - --- 2 2 37 1 4 1 3 50
Dysent-

Unspeciied -----16 -----16
Encephalitis, infectious -- ----1--1
Germanmea-es- --- 3 36 2 4 26 56 127
Infunza ---18 --- 62 4 --- 19 103
Measles - -5 1 119 177 26 71 28 350 777
Meningitis, menin-
go0occs --2 1 2 -----2 7

Mumps - - 5 224 110 42 16 119 11 527
PoliomylitiL 1------ 1
Scarlet fever -- 8 33 70 102 11 1 28 27 280
Tuberculosis (all forms) -- 4 4 164 53 22 25 12-- 284
Typhoid and peratypboid.8
fever----8----1 9

Undulant fever ---- 3 2 ---- 1 6
Venereal diseases:

Gonorrhea -1 40 46 140 135 33 34 28 75 532
Syphilis --28 6 139 87 4 7 12 61 34

Whoopingcough -- -- 110 15 1 2 14 6 149

CUBA

Habana-Communicable di8eases-4 weeks ended May 26, 1946.-
During the 4 weeks ended May 26, 1945, certain communicable
diseases were reported in Habana, Cuba, as follows:

SWEDEN

Not Jiable di8seues-March 1945.-During the month of March
1945, cases of certain notifiable diseases were reported in Sweden as
follows:

Disease Cases Disease Cases

Cerebrospinal meningitis -6 Poliomyelitis-- ----9--
Diphtherda 233 Scarlet fever-1,643
Dysntery, epidemic- 36 SyphilIs-138
Gonorrhea--- ------------------ 1,057 Undulant fever-4
Hepatitis, epidemic----------- 747 Wef1's diasea ----? ---------- 4
Paratyphoid fever 4

(748)
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WORLD DISTRIBUTION OF CHOLERA, PLAGUE, SMALLPOX, TYPHUS
FEVER, AND YELlOW FEVER

rm medcl omeoers of the Publi Health Service, Amerlcan conls, INteational Ole of Public
ealth, Pan American Sanitay Burea, helth setion of the Iaue of Nations, and other sourc. The

reports contained I the followg table must not be considered as complete or final s regards either the
list ot countri Included or the figures for the particular countries for which reports are given.

CHOLERA
[C indicates cae; P, present]

NoT.-Since many of the figures in the followinttables are from weekly reports, the accumulated totals
are for approximate dates.

January- May 1945--week ended-
Plac March April

1945 14
5 12 19 26

ASIA

India . C 24,022 .
ombo m ba C 8 6 4 4 9
cWnt --. c 773 1,780 302 232 .241 232
Cawapore - C 1 5 5 13
Ch lltagong C 8 5
Delhi C '12

ladra -C 45 2
Visagpam .- C -13-.

Indochina: Cochinchina - - --------- P-----
1mported. PLAGUE

ro Indicates case1
AFRICA

Aleia-C
Bastoland- C
Bwchuanalaknd-- ;--------------- CBelgin CCongo-C
Brith East Africa:
Keya-C
Uganld&-CEgp---- - ------ C
8 C

French West Africa -C

-PC
Morco (French>-C
-qC------

Union of South Afica- C
ASIA

Plague-infcd rats

France: Corsica-Ajacio -C
Portugl: Azores- C
Spain: Canary Islands- C

SOUTE AMERICA

Bolivia: Santa Cruz Department- C
Ecuador:
Chimo Provine- C
Lola Provine- C

Pera:
Ancash Department -C
Ica Department -C
Lambayeque Depart:ment-CDibertad epartment -C
Lima Depart -C
Pinra Departmenlt-C

OCEANIA
Hawaii Territory -C

Plague-Infected rtsG-c

112
4
7
4

3
2
13
5
2
5
1

63
107
54
3
5

15,810
34
9
16

8 10

3

1
A'1
12
8
8
3

2t
21
1

I
14

--

1

.2

2

' 1

7
4
2

16
S
1

23

11

-----I-J----- ---- -----

4

3
2

4 61 I-

IIncld 1 ca of pneumonic pl .
2For the priod May 1-20,19".
Includes 4cnir cas.

4 Date not specified.
*PlagueInfectnwasalso proved postive In a pool of5 mice on Jan. 4, In a pool of fles on Feb. 14, and

in a pool of 40 as on Mar. 14,1945

- -- - - -- - -- -- - - -

--------

--------

--------

----:
--------

--------

I
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SMALLox

[C tndicates caass; P, presntl

Place S A&¶5 May 1945-week ended-
1945 5 j12 19 26

AFRICA
Agrraa C
Angola C----- --- --------- ¢

B sutolad--- C
Belgian Congo - C
British East Africa:

Kenya C
Nyaland C
Tangsnyka- C
Uaddaa-- C

Cameroon (Frech) C
Dahomey hC

Egypt -C------------------ C
French Equatorial Africa -C
French Gunea- C
French West Afica -C
Gambia- C
Gold Coast --------- C
Ivory Coast -C
Mauritania -C
Morooco (French)- C
Nigeria -C
Niger Territory- C
Rhodesia, Northern- C
Senegal- C
Sudan (Anglo-Egyptian)- C
Sudan (French) -C
Togo (British)- C
Togo (French)- C
Union of South Africa- C

ASA
Arabia - -------------------------- C
Ceylon -C
China: Kunming (Yunnan Fu)-C
Inidia -C---------------------------- C
Iran-C
Iraq - C
Syria and Lebanon- C

EUROPE
Belgium --------------------CFrance- -------- C

Great Britain: Scotland -C
Italy- C
Portugal -C
Spain ------------------------- C
Turkey- C

NORTH AZERaCA
Canada- -------- c
Guaa C
Honduras- C
Mexico------------------------------------ C
Nicaagua- C

SOUTH AMERIA
Bolivia -CBrazil- C
Colombia ------------------ C
Ecuador -------- C
Paragy-C
Peru -C
Venezuela--------------------C

I Imported.
IIncludes some cases of chickenpox.
J Reported as astrim.

94
54
79

Z 279

96
3

1,034
363
251
47
506

1,253
769
248
26
26
133
2

118
1,970
202
349
181
13
683
25
308
395

16
3ao
5

liz 990
296
11
6

1
2

'1
809
2
23

259

6
1

483
123

97
45
67
11
1I
12

8367

16

164
342

20
6

1,337
103
40
45
128
219
233
71
30

107
39
61
198
108
332
130

P

21
1

2

1
85
8
I

15

1

46

2

4

36

-2

6

3
1-

---

9
3

15
5

--------

--------

--------

--------

.---

.--

.--

.--

--------

-------- -------

-------- -------

-------- -------

13
-------

-------

5

--------
--------

13
--------

--------

--------

--------
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[O Indicates cases; P, present]

Place

Algeria----------------------C
Basutoland -C
Beian Congo C
Brifish East Afria: Kenya- c
Egypt -C

French West Africa: Dakr C
Libya: Tripolitania
Morocco (French)

Rhodesa, NorthernC
C

Union of SAria-- C

AMI

China: Kunming (Yunnan Pu)-C
-~~~~~~C

Iran

Palestine C
Syria and Lebanon -C

Trans-Jordan -C

sEUOPr
Albaia- C
Belgium -C
Bulgaria -C

France
Gibraltar -C

Great Britain- C
Gree- C
Italy-C
Malta and Gozo ,- C
Netherlands -C

Ru-ma- C

Slovalcia-C
Spain -C

Turkey C

Yugosigavia -C

NORTE AMCA
Canada -C

Cosa Rica

Cuba -C

Guatemala- C

Jamaica C

Mexico - C
Panama (Republic) -C

Puerto Rico C
Virgin 1 -(

SOUTH A3ERCA
Bo oivia- C
Briuil- C
Chfle i - C
Colombia - C
Cu ra a o- C
Ecuador C
Pem . C

VeelaI-- e C

OCEANU
A usrtlaia C
Hawaii Territory -C

='- 1-April
1945 1945

62(
41
19
16

6,510
2

11
2,185

11
88
158

28
17

265
44

20
7

26

100

477

5
4

41
23
13

35
7,831
230
6

1,239
137

1

2
1

487
9

494
1

14
4

88
1

135
18
1

109
131
35

70
23

86
7
3

1
6

1,112

p

4

33
3

1

7

1-
293

1

4

May 194-week ended-

6 12 19 25

23
1

27--

1---

244 71 89 79 61

172
3

6

.--

51---
15---

--------

--------

--------

2
--------

--------

--------

--------

--------

--------

--------

18

--------

--------

--------

I

--------

--------

--------

Reports from some areas are probably murine type,
louse-borne types.

'Reports cass as murine type.
'For the period May 1-20, 1945.
'For the months of February and March 1945.
4 Importd.
'For the period Jan. 1-20,1945.

while others probably Include both murine and

June 29, 1945

I 1..

--------

--------

32
--------

--------

--------

--------
--------

--------

--------

--------

--------

--------

35
--------

--------

I
--------
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YELLOW ruTm

[c indlieste cow D, detbal

Janua|y APHI May 1946-
Pkm ~~~Mardi ~~

1 I 12 19 26

IvoryCot:
GuIgl... .............C 1 . ... . ...SOUTOAMRiI

Bradl:
Goia State-. - D 73 2 .
Mns Gerae 8tate -- -D 10 7

Colombia: Bantander del Norte Department D . .
Peru: Cuo Department a- C 1
Veneul:

Boivar Stato - C- 1
TahiraState -D 2---------- -------- -------- -------- --------

I For the week ended June 2, 1945, 1 fatal case of suspted yelow fever was reported in Gaoua, lycr
Coast.
*For the period Jan. 1 to Mar. 11, 14.

x


