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SERIAL PASSAGE OF PLASMODIUM GALLINACEUM IN
CHICK EMBRYOS 1

By VICTOR H. HAAS, Senior Surgeon, United States Public Healh Service, HARRY
A. FELDMAN, Major, M. C., Army of the United States, and FRANCES MOORE
EWING, Medical Technician, Unied States Public Health Service

This report describes a method by which Plasmodium gallinaceum
has been established in chick embryos, and presents some of the ob-
servations made during passage.
Parasite8.-The parasites employed in these studies originated from

our passage strain of P. gallinaceum,2 which is maintained by intra-
venous inoculation of chicks from 1 to 4 days old. For some months
prior to the adoption of the method of embryo inoculation to be de-
scribed in this paper, we had maintained a substrain by inoculating
parasitized blood into the bodies of 1 1-day-old chick embryos. Al-
though we accomplished nine serial passages from embryo to embryo
in this fashion the results were so unreliable that the method was finally
abandoned, but the parasites used to initiate the serial passages to be
described below came from the heart blood of a 1-day-old chick which
had hatebed out from an embryo representing the ninth serial passage
by our original method of inoculation.
Embryo,.-Fertile chicken eggs are purchased from a local dealer,

without specification as to breed or strain. These eggs are incubated
for 10 to 13 days at 990 to 1000 F., prior to inoculation. From the
standpoints of ease of inoculation, ability to survive operation, and
allowance for sufficient time for development of the infection before
hatching, we prefer 11- or 12-day-old embryos.

Techniqe of inoculation.-The method of inoculating chick embryos
intravenously described in detail by Eichhorn (1) is the one now em-
ployed by us. The only alterations which we have introduced are:
1Prm the Division of Infetius Dieae, Naional Institute of Health, U. S. Public Health Service,

and the Medical Corps, Army of the United St8e.
ThestrainofPlsuiwaisiceur employed wasreolved in the form ofctatodedchick blood

from Dr. G. R. Coatney of the National Instite of Health and Is stated by him to be strain 8A,.a desg-
nated by the Committee on Teminolof Avian Malaria of the Amercn Society ofPaa s.

(577)
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(a) A triangular, instead of a rectangular opening in the eggshell
is used. The triangle is so cut that the proximal part of the vein to
be used lies in the apex, while the distal portion bisects the base, i. e.,
the triangle "points" in the direction of the flow of blood in the vein.

(b) Melted paraffin is used for sealing the entire triangle of exposed
shell membrane.
The quantity of material routinely inoculated into each embryo

is 0.1 cc.
Method of harvesting and preparing inoculum.-Tbe inoculum con-

sists of parasitized blood from previously infected chick embryos.
Our passage technique is carried out as follows:
Embryos inoculated by the intravenous method are allowed to incubate for

5 or 6 days. Candling is carried out daily so that dead embryos may be dis-
carded. On the fifth or sixth day after inoculation a window approximately
1 cm. square is cut out of each of several eggs at a site distant from the inoculation
triangle. The shell is removed with its adherent membrane by coating the cut-
out square with melted paraffin and then removing the shell after the paraffin
has hardened. The exposed chorioallantoic membrane is then abraded gently
with a sterile knife. A drop of the blood which oozes out is picked up on a slide
and used to make an ordinary blood film. The window in the eggshell is covered
with a sterile cover slip set in paraffin, and the egg returned to the incubator.
The blood films are stained with Giemsa stain, and the parasitized cells are

counted in those preparations found to be positive.3

Only those embryos with more than 1,0O0D parasitized cells per
10,000 erythrocytes are used for transferring the passage strain.
Those selected for passage are harvested by removing the embryo
through an opening in the eggshell. A convenient presenting part
is grasped with a sterile forceps, the umbilical vein severed, and the
embryo allowed to exsanguinate (usually yielding about 1 cc. of blood)
into a small sterile glass vessel containing anticoagulant. The
requisite type and quantity of anticoagulant are calculated as follows:

Parasite count on embryo Type and quantity of anticoagulant

1,000-2,500 - A drop (approximately 0.01 cc.) of heparin.
Over 2,500-4,000 -1 cc. sodium citrate solution (2-percent).
Over 4,000-7,000 -2 cc. sodium citrate solution (2-percent).

Over 7,000 -3 cc. sodium citrate solution (2-percent).

The blood-anticoagulant mixture is now made up into four lots,
according to the following system: 4

' Parasite counts were determined by counting the number of parasitized cells per 500 erythrocytes and
multiplying this count by 20 to give an approximation of parasitized cells per 10,000 erythrocytes. The
method was based on a personal communication from Dr. Coatney. No account was taken of multiple
infections of erythrocytes.

4 This method of using several dilutions has worked satisfactorily for us and is used because we find that
parasite peaks tend to develop a little more slowly in the embryos inoculated with higher dilutions, and
thereore we fed more oertain of obtaining embryos with counts of the magnitude desired over a period of
seval days instead of all at once. Thb b only a tendency, however, and is not particularly marked in the
dilutions we ue. It does not appear that the time of death is noticeably influenced by these dilutions. For
more exacting studies than those required in simply establishing the practicability of the method, it is prob-
able that higher serial dilutions would enable titrations to be run. Such studies are now in progress.
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FIGURE 1.-Eggs prepared for inoculation and blood counts. Bottom row: Triangular cut through shell.
Pencilled arrow over course of blood vessel. Middle row: Triangular area of shell membrane exposed.
When a drop of petrolatum is placed on this area the underlying blood vessel is visualized. Top row: Eggs
previously inoculated, now being prepared for blood count. Two eggs on left show square areas of shell
outlined by cutting with dental carbon disc. Two eggs on right show shell and underlying square of
shell membrane removed, with chorioallantoic membrane (dark area) exposed. Old triangular areas
where inoculation was made several days previously now shown covered with paraffin. (Photograph
by Senior Sanitary Engineer H. A. Johnson.)

PLATE I

. Ado'_ r

X,'i.1.

T

P-



579 May 25,194

Lot A. Blood from the embryo plus anticoagulant as indicated in the table
given above, based on parasite count of embryo selected.

Lot B. Mixture from lot A plus an equal quantity of sterile sodium citrate
(2-percent solution).
Lot C. Mixture from lot B plus an equal quantity of sterile sodium citrate

solution.
Lot D. Mixture from lot C plus an equal quantity of sterile sodium citrate

solution.

If embryos with relatively low parite counts are used, we generally

sacrifice two or three, bleed each into the calculated quantity of anti-
coagulant, and pool the mixtures to make up lot A. A single embryo
will ordinarily furnish sufficient material for transfer, since para&ite
counts are usually high; thus a relatively large volume of anticoagulant
goes into the original dilution comprising lot A.
For routine passage, we usually employ four dozen embryos of suit-

able age (11 to 13 days), inoculating one dozen from each of the four
dilution lots. The number of embryos used is varied occasionally as

the situation demands.
Development of infection in inoculated embryos.-Our passage strain

is now in, its fourteenth passage generation, but the material to be
analyzed below will include only the embryos used in the first 12
passages (since those of the 2 latest passages have not as yet been fully
disposed of), plus a number of additional lots carried along at the same
time for study.
There were 751 embryos inoculated by this technique. Of this total,

41 were sacrificed for transfer or examination. The fate of the 710
inoculated embryos in which the disease was permitted to run its
course was as follows:

Number of Number of
Period after Inoculation embryos Period after Inoculation embryos

dying dying

First 48 hours . 281 Tenth day-3
Third day .- ------------ 10 After tenth day 28
Fourth day -10--------
Fifthday -1-- is Total-61
Sixth day- 36 Number of embryos survived and
Seventh day -4 hatbed--------------------- -19
Eighth day-69

lawNinth day - 146 Total Inoclated embryos 0no

It must be assumed that the 281 embryos dying within the first
48 hours succumbed to the trauma of inoculation, representing an
over-all loss of 39 percent due to the difficulties inherent in the method.
This 48-hour mortality varies somewhat from lot to lot, the lowest
having been 6 deaths in a lot of 41 embryos (15 percent), and the
highest 16 in a lot of 20 (80 percent). Controls were run by inoculat-
ing 2 lots of 24 embryos each with normal, uninfected chick-embryo
blood, bepanrnized, and made up into the sme type of serial dilutions
as those described above; the 48-hour mortality in these 2 groups was
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6 embryos (25 percent) in each lot. Another lot of 54 embryos was
inoculated with parasitized blood having a count of 8,000, but the
parasites had been killed just before inoculation by heating for 1 hour
at 57.5° C. In this group the 48-hour mortalty was 13 embryos
(24 percent).
Our over-all mortality rate compares favorably with the 30 percent

operative mortality reported by Eichhorn (1) for the same method of
inoculation.

It is clear that after the initial 48 hours deaths are few until the
sith day after inoculation. From this time on, however, the effects
of the developing infection in the embryo are reflected in the rapidly
rising mortality, with the greatest number of deaths occurrmg on the
ninth day.
The evolution of the infection is also apparent in the parasite

counts:'

Number of
embryos Range of Mean of

Day after inocultion on which parasite ounts (ap
counts counts roximate)
maede

4- 6 10-40 20
5- 19 10-8400 2,800
6- 19 250-9000 5,400
7-------- 3 - 8,8 0
8- 2 84000-9,000 8,500

9-1 8,060 8I60

The mortality data indicate that 19 embryos, out of the 710 in
which the infection was allowed to develop, survived and hatched out.
The fate of these chicks was as follows:

(a) Eleven failed to develop parasitemia during the period of
observation; 9 of these died, at 1, 3, 5, 6, 7, 8, 8,10, and 15 days after
hatching. Autopsies on 6 of these showed no evidence of malaria; one
autopsy, on the chick dying on the sixth day, showed liver and spleen
discolored with pigment, a phenomenon which will be discussed below,
and which we regard as positive evidence of infection; on the remaining
2 no autopsies were done, although 4 blood examinations on one and
8 on another had shown no parasitemia. It is presumed that these
chicks, except the pigmented one, died in infancy of its attendant
feebleness, as we do not make any special effort to give them particular
care. The other 2 chicks have survived over 6 weeks and are still
alive, with no evidence of infection.

(b) Eight developed parasitemia during the period of observation;
7 died, 1,1, 1, 2, 2, 5, and 9 days after hatching. Six of thesehad
parasitemia at the time of the first blood examination, either on the
day of hatching or on the day after; 1 did not develop detectable

I Negati" ritb are not inuded in the summary as me o thsetreprnt embryos In whhih he
tin filed to 'take," while in othe cams it wa not podibae to determfne whetherp la would hav
appeared later, since embryos ofte die from injury sustained when the count is made.
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paasitemia until- the third day after hatching, and this particular
chick was the one which died on the ninth day. Peak parasite
counts were from 5,000 to 9,900, with a mean of 8,300. The remaining

chick in this group which developed parasitemia had a parasite count
of 9,800 at time of hatching and was killed for other studies.

It may be noted, for comparison, that 36 embryos out of the lot of
54 inoculated with heat-killed parasites were allowed to develop
without interruption (18 were killed for examination); of the 23 which
survived the first 48 hours after inoculation, 16 hatched out as live
and apparently healthy chicks. This hatching rate-16 out of 23-
is in marked contrast to the 19 out of 429 which was observed in the
case of embryos inoculated with living parasites, i. e., 710 embryos
less the 281 which failed to survive the first 48 hours.

Pigmentation of infected embryos.-Embryos inoculated by the
method described tend to develop a green discoloration which is
sometimes seen while candling the living embryo. Eggs opened at
advanced stages of the infection show this green color throughout
the embryonic membranes, the amniotic fluid, the yolk, and the
livers and spleens of the embryos themselves.

This discoloration has been noted as early as the fourth day,
although it does not become heavy until the sixth day or later.
An analysis of 236 records selected at random from those in which

presence or absence of pigmentation was recorded shows the following:

Embryos examined

Day after inoculation on which examination was made Embryos which died krilled

Number Number Number Number
examined pigmented examined pigmented

1 None - None-
2 9 0 None-
3 None -None-
4 1 1 None-
5 6 5 None -

6- 9 8 4 4
7 29 28 4 4

8-56 65 3 2
9 91 91 None .

10-31 31 None
Overl1012 101 1 1

Total - --------------------244 229 12 11

A "control series" of 48 embryos inoculated with the blood of a
normal, uninfected, 15-day-old embryo showed no pigment nor any
suggestion of greenish discoloration in 36 embryos killed and examined
on the sixth day. Also, a lot of 54 embryos inoculated with parasitized
blood after the parasites had been heat-killed showed no pigment in
13 embryos killed on the seventh day, and none in 5 embryos killed on
the eighth day.
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The presence of the green discoloration provides a rapid and
eay method of diagnosi of malari infection and obviates the
necessity for making great numbers of blood films. Where confirmsa-
tion is desired, blood films may be made on a check sample of embryos.

SUMMARY

Plasmodium Ullinaceum has been carried through 14 serial pas-
sages by inoculating 10- to 13-day-old chick embryos intravenously
with parasitized blood.
The infection produced in chick embryos by this method is highly

fatal, with the majority of deaths from malaia occurring on the
ninth day.

In our hands, there has been an over-all mortality rate of 39 per-
cent within the first 48 hours after inoculation, apparently due to the
diffioulties inherent in the method. Nevertheless, there are enough
embryos surviving this early critical period to make the method a
practical and reliable one for carrying this parasite in the chick
embryo.
The presence of a green color in infected embryonic membranes,

fluids, and in the liver and spleen of the embryo itself permits a ready
and easy diagnosis of the presence of malaria infection, and obviates
the necessity for examining numerous blood films for parasites.

REFERENCES

(1) Eichhorn, E. A.: Technique for intravenous inoculation of chick embryos.
Science, 92: 245-246 (Spt. 13, 1940).

A UNIVERSAL TYPE CONCRETE SLAB FOR PRECAST
DITCH LININGS1

By WILEY VDRNON PARtKER, Enineering Aide, and H. A. JOHNSON, Senior Sani-
tariy Engineer, United StateW Public Healh Service

A large quantity of durable ditch lining has been installed in
southem communities during the past 10 years as a permanent mos-
quito and-malaria control measure.
The linings installed have been mainly of concrete and can be divided

into two general types, the cast-in-place monolithic lining and the
precast lining. The monolithic linings can be varied at the site as
may seem necessary to fit the ditch contour. The precast lining is
usually made in the form of slabs in a sheltered place during inclement
weather and often under conditions where the form of the ditch to be
lined cannot be anticipated. These facts alone have resulted in
many attempts to design a precast slab that could fit into any type
of ditch and at any place in the ditch lining.

I From Malaria Investigations, National Institute of Health, Memphis, Tenn.
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This article describes a type of concrete slab that can be used to
line the majority of malaria control ditches, and the method of apply-
ing the slab to form a lining. The slab has been designed with three
objects in view:

1. To produce a universal slab that will fit into the usual plan of linings and
thereby necessitate the handling of only one shape slab anywhere in a proposed
ditch lining.

2. To make the universal sab of such size and shape that one man can handle
them conveniently and without undue exertion.

3. To form a joint surface on the slab that will discourage the penetration of
vegetation by creating an irregular and angular course through the joint.

UIMNGS POSSILE WITH
THE UNIVERSAL SLAB

FIG.I FIG.2

flG. 3 FIG.

FIG. 5 fIG. 6

fIG. 8FIG. 7
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The accompanying drawing (fig. 10) shows the general design of
slab developed to fulfill the above requirements. It is 12 inches wide,
24 inches long, 2 inches thick, and weighs about 55 pounds.
The main features of the slab which accomplish the above-mentioned

purposes are the joint surfaces. All four joint surfaces are of the
tongue-and-groove type. Reference to figures 1 to 10 will show that
the joint surfaces on the two long sides of the slab are tongue on one
side and groove on the other. 'these tongue-and-groove surfaces are
formed on an edge which is at an angle of 67%0 with the slab surfaces
as shown in figure 11. The end joint surfaces are similarly con-
structed (tongue and groove on opposite ends) except that the tongues
and grooves are formed on an edge that is at a 900 angle with the
slab surface. This construction must be provided for in the forms.
With the long edges constructed as described, it is possible to lay

two or more slabs together, forming a closed joint lengthwise of the slab.
Depending on which side of the slab is uppermost, either a 1350
angle or a 1800 angle between the slabs can be made as shown in
figures 11 and 12, and the joint remains a closed one.

After experimenting with many different mixtures of cement, sand,
and gravel, we feel that a 1:2:4 mix using a %-inch graded gravel is
economically most suitable for this particular slab. The materials
are mixed with 6 gallons of water per sack of cement to give a "slush
mix." A very high strength of concrete is not a prime factor in
ditch work, and the above mix gives a homogenous slab that will
withstand handling with almost no breakage.
The forms for casting the slab can be constructed singly or in

quantity. We prefer from a production standpoint to make multiple
forms, consisting of a pallet or platform long enough to hold five
slabs (about 14 feet), with a break between slabs, and upon which the
side rails and cross members are arranged with suitable wedges to
hold the forms securely in place. These forms are shown in figures
9 and 13. Details of the horizontal joint are shown in figures 11 and
12.
Before casting the slabs, the forms are closed, wedged, and oiled.

The concrete is mixed either by hand or in a mechanical mixer. With
a small 3%-cubic-foot mixer one man measures and places the materials
in the mixer, including the exuct proportional amount of water, while
another man distributes the mixed concrete, usually with a wheel-
barrow, to the forms, which are arranged in a semicircular location
around the mixer or mixing board. The general arrangements for
convenience of the work are shown in figure 14. Still another man
tamnps the concrete in the forms and smooths off the top of the surface
with a wooden trowel as shown in figure 15. It is best first to use a
straightedge to knock off the top of the concrete in order to give it a
uniform surface.

584
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FIG.9 FIG. 10
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/ / ~~~t/45'-l At' EXI X
FIG.II FIG. 12

DETAIL OF JOINT

FIG. 13

The forms are. left in place for approximately 24 hours; then the
side rails may be removed, the slabs and partition form members
remaining undisturbed on the pallet or platform for a minimum time
of 48 hours.
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After the forms are constructed 3 men can assemble the forms and
with the aid of a cement mixer can cast 200 slabs per day at a labor
cost of 16 square feet per man-hour.
By turning the slabs over as may be necessary to make well-fitting

joints, any of the shapes of ditch sections shown in figures 1 to 8,
inclusive, can be formed.
In the installation the ditch is shaped and graded in the usual way

to accommodate the type of lining determined upon for that particular
installation. If the ditch is wet at the time, it is of course desirable
to dewater it and dry it sufficiently to lay the lining in a workmanlike
manner and with the assurance of a suitable supporting ground surface.

FIG. I4
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The tongue-and-groove joints should be placed in such manner as
to interlock perfectly, and each horizontal layer should break joints
with the adjacent layer for resistance against settling.

It should be noted that this design of lining, as is the fact with all'
precast lining, is primarily suited to straight runs. Where sharp
curves are encountered it will be necessary to leave the joints open
on the outer side of the curve. Such open spaces should be filled in
with a suitable mixture of grout. We recommend a mixture of one
part cement, two parts sand, and two parts %-inch graded gravel.
Our experience in installing these slabs has demonstrated that it is

simpler to prepare and install a flat-bottom section than it is to use

586
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FIGURE 16.-Laying a 3-slab-wide V-bottom ditch lining in a previously shaped ditch.

PLATE



the V-bottom section. Correctly laid flat-bottom cement-lined
ditches do not encourage mosquito breeding, as small pools either
dry up or become too warm to permit propagation of mosquitoes.
In the usual places where a durable ditch lining for malaria control

is placed, one horizontal flat slab, with one side slab on each side
laid at an angle of 450 with the horizontal will suffice. The cost of
excavation and shaping the ditch preparatory to installing this type
of lining will vary greatly, of course, according to conditions found
in the various locations. Therefore, it is not possible to give costs
of preparing the ditch surface for installing the lining. However,
once the ditch is in shape to receive the lining, and the material has
been distributed on the ditch bank, three men can lay an average
of 300 lineal feet of lining, three slabs wide, per day, or an average
of 37 square feet of the three-slab lining per man-hour.
Upwards of 2,000 lineal feet of this type of ditch lining have now

been installed in various sizes of ditches, and it is felt that the practi-
cability of the design has been fully established.
These experimental installations will be observed over a period of

years to determine the effects of climates and freezes. A photograph
is included (fig. 16) showing installations of this universal lining in
malaria control ditches.

SUMMARY

A universal type of precast slab for ditch linings has been developed
that 's simple to construct, capable of being handled by one man,
flexible as to the over-all shape of the ditch, and onethatdelays the
penetration of vegetation through the joints.

It is not practicable to give the cost in dollars of this type of lining
installed. It can, however, be stated that, under normal production,
eight slabs, or 16 square feet, per man-hour will be cast. Also, 12
to 14 lineal feet of lining per man-hour should be laid where the lining
-is three slabs wide.
The cost of materials for the slabs has averaged 8 cents per square

foot, or 16 cents per slab, when cement costs 80 cents per sack, sand
$1.40 per cubic yard, and %-inch graded gravel $1.40 per cubic yard.

THE GROWTH OFPASTEURELLA TULARENSIS IN THE YOLK
SAC OF DEVELOPING CHICK EMBRYO1

By CARL L. LARSON, Passed Assistant Surgeon, United States Public Health Service

Ransmeier (1) demonstrated that PateureUa tularenri8 grew well on
chick embryos when measured or unmeasured amounts of organisms
were placed on the chorioallantoic membrane and that deaths among
the embryos due to specific infection usually occurred in the period
from 72 to 120 hours after inoculation of infective material. The

587 Ma 2, 1"5
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technique utilizing the yolk sac of the developing chick embryo for
the cultiiation of rickettaiae was described by Cox (2). The use of
this technique has been so successful in studies of rickettsiae and the
psittacosis-lymphogranuloma venereum group of viruses that it seemed
advisable to test the ability of P. twarensi8 to survive and grow in
developing chick embryos when this technique was employed.

MATERIALS AND METHODS

Fertile hen's eggs which had been incubated at 370 C. for 7 days
were injected with infective material by the Cox method, using 0.3 cc.
as an inoculum. The eggs were replaced in an incubator at 370 C. and
were candled daily to determine the time of death.
The inoculum for serial passage in eggs consisted of 0.1 percent

yolk sac suspension in 0.85 percent salt solution. The yolk sacs were
removed from the eggs, drained of excess yolk, suspended in sufficient
salt solution to make a 10 percent yolk sac preparation by weight, and
ground in a Waring blender. Further serial tenfold dilutions were
made from this 10-i suspension in salt solution.

Tests for infectivity of embryonic tissues were carried out. Yolk
and chorioalantoic fluids were diluted with salt solution as were yolk
sac, chorioallantoic membrane, and embryo proper. The tissues had
been previously washed with salt solution, drained, weighed, and
ground in a Waring blender with sufficient salt solution to make a
10-percent suspension by weight. Serial tenfold dilutions were then
made in salt solution, using a separate pipette for each dilution and
0.3 cc. of the various dilutions were Injected intraperitoneally into
groups of mice or into the yolk sac of chick embryos.
The relative numbers of-organisms present in the yolk sacs were

determined by microscopic examination of stained smear preparations.
Wayson's stain, as recommended by Brown and Nunemaker (3), was
employed. Only those yolk sacs containing large numbers of organ-
isms were selected for further study.
The strains of P. tularensis studied were obtained from the sputum

of two individuals suffering from tularemia. One person (R. H. P.)
had primary pulmonary involvement while the other (J. J.) had the
typhoidal type of disease. Both strains of organisms were highly
virulent for laboratory animal.

RESULTS

Both strains of organisms have been successfully cultured in the
yolk sac of chick embryos. Strain R. H. P. was carried through 6
passages, while strain J. J. was carried through 13 passages in eggs
before this phase of the study was dropped. No loss of virulence for

PFrom the Division of Infectious Diseas, National Institute of Health.
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white mice could be detected in the organisms after these passages in
eggs. The infectivity of the suspensions of yolk sacs from embryos
in the various stages of the passage experiments were tested by the
inoculation of 0.3 cc. of serial tenfold dilutions intraperitoneally into
mice. The yolk sacs of eggs infected with strain J. J. were tested in
mice following the first, second, third, fourth, sixth, seventh, eleventh,
and thirteenth egg passages. The highest titres obtained in all in-
stances were 10-8 except in the second passage where an infective
titre of 10-9 was observed. Transfers from egg to egg were usually
made on the second or third day when the embryos were either slug-
gish or dead.
The various tissues and fluids of chick embryos were titrated in mice

in order to determine the relative conceiftration of organisms. In
all instances the yolk sac preparations had as high or higher titres
than the other materials examined although all tissues and fluids
tested were found to contain infective organisms. The infective titres
obtained approximate those usually encountered with tissues of mice
or guinea pigs dying of tularemia. The results obtained are shown
in table 1. It is of interest that in one instance where identical
amounts of the same material were inoculated into the yolk sac of one
group of embryos and into the allantoic sac of another group, the
allantoic fluid and yolk sac of each group contained approximately
the same concentration of organisms per unit volume.
Attempts were made to determine whether or not a toxic substance

was present in suspensions made from tissues or fluids obtained from
infected eggs. Intravenous injection of 0.25 or 0.5 cc. of serial twofold
dilutions of infective yolk sac or allantoic fluid failed to produce death
or illness in mice within a period of 18 hours, but illness and death

TABLE 1.- The distribution oJ P. tularensis in various fluids and tissues of chicken
embryos infected with this organism as determined by 50-percent lethal end point
in mice

Stranoforgaism se~iNumber of
50-percent

Strainof wism passages lethal endMethod of inoculation Material examined mto in embryo ineed p for mIce
embryo pitfrme

Yolk sac -Yolk sac ----------- -. J 1 2.4 x 10-
Do- CAF '-. J --1 5.9x 10-8

Allantoic sac- Yolk sac 3. J 1 4.2 x 10-7
Do- CAF- J. J--1 3.2x 10-7

Do-Embryo -J.J --1 3.2x10s
Yolk sac -Yolk sac-3-.------------ 1.J 11 5.7 x 10-0

Do-CAF-. J -11 4.0 x 10-5
Do-CAM 2 -3.3- 11 5.6f x I
Do-Embryo - -- J. J -11 4.0 X 10-7

Yolk sac-------------- Yolk sac - -- R. B. P-54.0 x 1
Do- CAF -R. H. P -5 5.6 x 10

Do-CAM -R. H. P -5 4.0 x lO-
Do-Embryo -R. H. P----------------- 5 4.0 x 10-8

Do-Yolk -R. H. P -5 1.8 x l0-

1 CAF-Chorioallantoic fluid.
2 CAM-Chorioallantoio membrane.
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occurred at subsequent intervals corresponding to the times at which
mice inoculated intraperitoneally with identical doses of the same
material succumbed to acute infection.

All deaths observed were apparently due to infection rather than
to any toxin liberated during proliferation in the embryo.
The relative susceptibility of mice and chick embryos to infection

with P. tularentis was tested, using strain R. H. P. The inocula
consisted either of serial tenfold dilutions of a 24-hour culture on
glucose cystine blood agar suspended in salt solution and made up to
a density of T-500 or of yolk sac suspensions of the fourth or fifth
passage of this strain in chick embryos. Doses of 0.3 cc. of the various
dilutions of the respective suspensions were given into the yolk sac of
five or six embryos and into the peritoneal cavity of a simiar number
of mice. The results are presented in table 2. They show that chick
embyros are approximately as susceptible to infection with P. tulak
ren8i8 as are mice, a finding which is in accord with the results obtained
by Ransmeier who used the chorioallantoic route of inoculation for the
chick embryos. Death of the embryo occurred from 2 to 7 days follow-
TABLU 2.-The relative sensitipty of white Swiss mice and chicken embryos Jor P.

tularensis as determined by sntraperitoneal inoculation of the former and inocula-
tion into the yolk sac of the later with serial tenfold dilutions of infective yolk sac
8uspension8 or of a T-00 suspension of a 24-hour-old culture on glucose cystine
blood agar

Nuber ofrpme In yolk sac of 50 pOeUnt etCfPeidtStrain of organinusm d chieo embryol ipoint for mic chicknt

embryos

R. H. P -0 (culture)------------------------ 6.81 10- 6.8 x 104
R. H. P -4- 1.S 104 3.0 x 1-l
B.. P - -6 4.0 x 10^ 3.2x 10-6

ing inoculation depending upon the number of organisns introduced
into the yolk sac. Almost all embryos receiving 10-1 to 10-4 dilutions
of infective materials were dead on the second or third day after
inoculation.
Organisms were readily observed in tis3ueS taken from chick

embryos, but were observed best in allantoic fluid, the chorioallantoic
membrane, and the yolk sac. Stained preparations were made by
making impression smears of tissues, allowing them to dry in air,
flng flooding with Waysozi's stain for 20 seconds, washing quickly
in tap water, and drying. Extracellular and intracellular bacteria
were observed. They stain a deep purple color and are surrounded
by a cleax area. This is in contrast to the staining qualities of P.
tularensis taken from cultures on artificial media which stain red and
are not surrounded by a clear area.
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DISCUSSION

P. tularenei8 grows readily when introduced into the yolk sac and
the susceptibility of chick embryos when infected by this route is
about the same as that for mice and the concentration of organisms
attained is great, approximating that usually attained in tissues of
mice infected with this agent. The technique of inoculation is
sim,ple and the y+ld of organisms relatively great. It may be possible
to utilize this me ium for the growth of organisms for certain purposes
as the productio of antigenic material or to maintain organisms in
a virulent state.

SUMMARY

P. tulsrensui grows readily on chick embryos when introduced
into the yolk sac.
Chick embryos are as susceptible as mice to infection with P.

tularenei&
The concentration of organisms in the tissues and fluids of infected

chick embryos approaches that obtained in infected mice.
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DEATHS DURING WEEK ENDED APRIL 28, 1945
[From the Wely Mortality Index, isued by the Bureau of the Census, Department of Commercl

Week ended Correspond-
Apr. 28, 1945 Ing week,1944

Data for 93 large cities of the United States:
Total deaths------------------------------------------------------i9,1039,322
Average for 3 prior years -- - - 1,373 169,76
Total deaths, first 17 weeks ofyear- 162 730 16976
Deaths under 1 year of age- 57 .
Average for 3 pnor years- 630
Deaths under 1 ye of age, first 17 weeks of year --- 10,76110,737

Data from industrial nce companies
Policies In form - - -67,249,729 66, 39,327
Number of death claims - - -16, 240 12,498
Death per 1,000 policies In force, annual rate -12.6 9.8
Death claims per 1,000 policies, frt 17 weeks of year, annual rate 11.111.1



PREVALENCE OF DISE3ASE

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

UNTED STATES

REPORTS FROM STATES FOR WEEK ENDED MAY 5, 1945

Sumarry
Of the total of 28 cases of poliomyelitis, the same as reported for

last week, only 5 States reported more than 1 case-Texas 6, Louisiana
and California 3 each, and New York and Alabama 2 each. For the
corresponding week last year 14 cases were reported, that figure being
also the 5-year (1940-44) median. The total to date is 609 cases, as
compared with 389 for the corresponding 18-week period last year and
a 5-year median of 414.

Following last week's slight increase, the decline in the incidence of
meningococcus meningitis was resumed. A total of 154 cases was
reported, as compared with 202 last week, 382 and 605 for the corre-
sponding weeks of 1944 and 1943, and a 5-year median of 89. The
largest numbers reported currently were 15 cases each in New York,
Illinois, and California, 13 in Pennsylvania, and 9 in Texas. The
cumulative total is 4,163, as compared with 9,465 and 8,817 for the
corresponding periods of last year and 1943, and a 5-year median of
1,400.
Of the total of 19 cases of smallpox, as compared with 3 last week

and a 5-year median of 18, 14 occurred in Indiana.
A total to date of 22 cases of Rocky Mountain spotted fever, as

compared with 15 for the same period last year, has been reported in
the following named States (last year's corresponding figures in paren-
theses): New York 2 (0), New Jersey 2 (1), Indiana 2 (0), llinois 1 (1),
Maryland 3 (1), District of Columbia 1 (0), Virginia 1 (2), West
Virginia 1 (0), North Carolina 2 (0), Tennessee 1 (1), Alabama 1 (0),
Montana 1 (1), Wyoming 2 (4), Oregon 2 (1). Also at this date last
year 2 cases had been reported in Idaho and 1 case in Nevada.
Deaths recorded during the week in 91 large cities of the United

States aggregated 8,734, as compared with 9,017 last week, 8,839 for
the corresponding week last year and a 3-year (1942-44) average of
8,856. The total for these cities to date is 169,936, as compared with
176,978 for the corresponding period last year.

(592)
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Tderaphic morbidity reports from Stat hath officers for the week ended May 6,
1946, and comparion with correspodis week of 1944 and 6-year median

In thme tables a zero indicates a defnite report, while leaders Imply that, although none was reported,
cas# may have occurred.

Diphtheria Influaa Meles meningocus
Week Week Week Week

Divhion and Stats ended- Me- ended- Me- ended- Me- ended- Me.
dian dian dhan dian

May May 190- May May 190- May May 1940- May May 1940-
51 6, 44 5, 6, 44 5, 6, 44 5, 6, 44

1945 1944 1945 1944___ 1945 1944 1945 1944

NNW ENGLAND
Maine.-------
New HamPshire...
Vermont.
Massachusets.
Rhode TIland-_
Conneicut-
MDDLE ATLANTlC

New York-
New Jersey-
Pennsylvania
EA5TNOETECENTRAL
Ohio
Indiana
Illinois ------------
Michigan.
Wisconin------
WR5TNORTNCENTRAL
Minnesota
Iowa .
Missouri .
North Dakota.
South Dakota.
Nebraska .
Kwans ------.
BOUTH ATLANIC

Delaware .
Maryland .
Disthitof Columbia
Virginia .
West Virghiia.
North CarolHna.
South Carolina.
Georgia .
Florida ----------

ZA5TOUTECENTAL
Kentucky .
Tennessee
Alabama.
Misiippi'.
WESTsOUTHCENTRAL
Arkransas.
Loulan
Oklahoma .

MOUNTAIN
Monana
Idaho------.
Wyoming.------
Colorado
NeW Meioo.
Arizon - -.---
Utah I
Nevada..------

PACinC
Washington..

Total .
18 --------

0
0
0
9
0
2

16
6
6

6
3
2a
1

3
3
2
6
2
3
13

0
11
0
2
3
6
3
2
3

I
0

22

1

4
2
0
0

9
4
14

12

10

e

0

a
I

0
7
0
4
S
4
2
1
2

1
6
5
1

0
7
4
30

3
0
1
4
0

0
0

2
3
27

2121 19C

0
0
0
2
1
1

12
4
10

8
4
18
4
0

3
2
2
1
0
1
2

4
4
6

4

2
0
30
11
0
11
0
0

2
3

11

27
3

6
13
5
3
58

33

.2

56

2
1

11
4

164
697

6
2

79

1
2

1 1

10
3

40

1

1

266

16g
229

21
3

37

1

13

25

8

36
265

1

13

138

6

14

15
8

270
29
4

26
45

53

5

43
407

6

18
56
13

161 16
71 29 70

3

0

150
11

110

130
57

408

77
33

220
290
83

15

52
12
2

15
44
43

11
43
6
65
18
58

21

6
11

30
66
8

24
28
42

328

14
13
7

39
16
29

267
3

232
99

1,267

238
23

145
952
102
610

1,624
1,252
818

591
261
719

1,067
2,293

511
278
183
6

39
220
633

30
664
179
680

415
1,136
349
128
221

153
196
322

162
124
507

2, 993

105
174
104
299
136
150
33
132

307
191

3,612

199

23
145
975
102
442

1,624
1,252
1,678

591
261

719
1,067
1,854

390
249
282
31
23
157
645

30
403
121
452
102
543
141
164
221

153
196
198

122
124
148

1,293

90
57
67
299
36
104
179
16

377
226

1,186

I

2

I
0
0
8
2
7

I
0
0
7
1
1

15 50 19
3 16 4
13 40 i5

8
2
la
2
1

3
0
2
1
1
0
2

0
3
2
7

33
0
3

2
4
2
4

4
2
2
9

1
0
0
1
2
0

0

3
3

151

31

1.1

4

1t
0I
I

a
10
0
14
S
a
4a
10

3
10
11
4

0
2
3

21

2
0
0
3
0

1

2
3
25

1921 1,432 1,4261 1,5321 4,5101 26,0671 26,0321 1541- 38

'Ne Yokityony. Peiodendd

3
2
1
2
1

0
0
3
0
1
0
1

8
0
4
2
2
3
1
0

3
2
3
1

0
2
2
7

0
0
0
1
0
0
0
0

1
1
4
89

1, 4W

_~ ,~~
AA. A .A _

-5,1al 4,1NI -5,tWI b9,1W2jXM,6WjJLW,-170j b4,4-1-5j4,%,87JLj;M,5Wj 11,1WI U14M

I New York City only. 2 Period ended earlier than Saturday.
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Teieaphic morbidity reports from State heAL oers for h wek d May
1945, and comparison wtch correspondin wek of 1944, and 5-year medianCon.

Poliomylitis Scart fever Smanlpo Typhoid and parstyphoid feverI

Week W ee ndd Week Week
Division and State ended- Me- me-ended - Me- ended- mMe

dian dian dian dian
May may 1940 ay ifo Ma May 190 Mdyiay 1940

5, 6, 5,16, 5 6, 5, 6,
1945 1944 1945 I 194 1 1944 194 1944

NZW ENGLAND
Maine .
Now Hampshire
Vermont .
Massachusetts-
Rhode Island .
Connecticut-

MDLE ATLANMC
New Yorkl
New esey--
Pennsylvania .
EAT NORTH CXNTAL
Ohio-
Indiana
Illinois .
Michigan 2
Wisconsin
WESTNORTR CNTRAL
Minneota .
Iowa..
Missouri ------
North Dakota .
South Dakota-
Nebraa :
Kansas .--------

SOUTH ATLANTIC
Delaware
Maryland 2
District of Columbia_
Virginia --------

West Virginia
North Carolina
South Carolina
Georgia --------
Florida
EAST 80UTH CENTRAL
Kentucky -------
Tennessee
Alabama.-------
Misissppi's
WEST SOUTH CENTRAL
Arkansas
Louisiana .
Oklahoma .
Texas

MEOUNTAIN
Montana
Idaho
Wyoming-
Colorado
New Mexico
Arizona--.
Utah '
Nevada

PACIC
Washington
Oregon

Total .

15wmk=

a

a
aaa

0

0
0
3

28

609

0
0

1
2
1

2

1

0
1

100
0

1
1
0
0
0
0
0

0
0
0
1
0
1
I

I
I

C

a
I

14

us0

0
0
0
0
0
0

0
0
0

0
0
0
0
0

0
0

0
2

0
0

3

0
0

0

0

0

300
tDI I

2

aaaa
a
0
0
0

0
0
3~14

1

0
0

1
0
0
1

0
0

0

0
0
1

0
0
1D0

4

I

74
15
50

39

m271

2

11

212

11

94
74

144

27

93

45

28
3

32

41

13

12

11

6

24

82

17
31
45

'48
26
67
22
0

23
335

J,10

1B

to14

S7

3

1'

a

2

741

a
II
6
2

91

LI

541

25

411

224

384

161

225

129

66

81

20

1S

I 146

84

85

35

25

5

76

62

9

2

7

6

27

63

48

37
16
61
30

13
73

7

404

124
238

1.

I!

514

310

224
167

79
53

91
11

19
24
46

17
76

22

41
35

13
13

3

76
62

12

C

3

18

48

24

9

30

6

13

0

37
16

1261

I

aa

a
a

19

104

0
0
0
0
0

0

0

0
0
0

1
0
0
0
0

1

0

0

0

0
0
00
0
0D
I
I
I

I

1I
21

0
4
0

0

2

2

0

0
0

1
1

I

I

I
a
C
I

aa

0

a

0
1
0

4776

0
0

4
1
1

2
0

0
0
0

0
0

0

0
0
0000DDLLIII

C
I

aa
a

54

050

0
0

0
8

1
0

0

0

0
0

1

11

2-
2
2
2

1
2
1
1

I
2

I

IL

III
I

2ft

I

a
a
a
a
1
0
0
0

67

,2901

0

2

I

I20
7

4

1

3

1

1

I
1
I
I

1L

0
0

2
0
1

5
3
7

4
2
2
1
0

0
0
I
0
0
0
0

0
2
1
2
1
1
3
2
3

5
2
2
1

0
6

0
0
0
0
1
0
0
0

0
0
4

100
=84

5
I

7.

4
9

3

35
3

2

A
2

' Period ended esriler than Saturday.' Including paratyphoid fever reported separately, as foliows: South Carolina 1; Arkansas1; Montana 1.
4Correction: Colorado, week ended Aprl 7, salt fever 69 as.

.,761
_

.672

.1
w

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

I
39

I

a
-

I

I

I

I
II

I

I i

II
I

1
4

I I

..,ft7511 27
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Telegraphic morbiditV reports from State health ofcer for the week ended May 5,
1945, and comparsson with corresponding week of 1944, and 5-year median-
Continued.

Whooping cgh Week ended May 5, 195
Week Dysentery n okDivison and State ended- me- -eph Mt. y Un-dian 'ruls Tbe

May May 1940- Ame- Bac- Un- alitis, spot- rei Phus dulant
5, q*,4 bi i -dP!- infee- ted fever fever195 1944 be ar

nec tious fever
- - - ~ - ~ -

NEW ENGLAND

Maine -5-b2 32 30 0 0 0 0 0 0 0 0

Now Hampshire -------- -
0 1 6 0 0 0 0 0 0 0 1

Vermwt -p--------- 2 7 12 0 0 0 0 0 0 0 1
Masachusetts -16 93 16 0 16 0 1 0 0 0 0

Rhode Iand -18 4 17 0 0 0 0 0 0 0

Connecicut -29 18 22 0 0 0 0 0 0 4
MIDDLE ATLANIC

NewYork 124 285 7 7 0 1 0 0 0 5
New Jersey---------------- 104 24 124 20 0 0 0 0 3
Pennsylvania -212 105 229 0 0 0 0 0 0 0 0

EABTNORT CENTRLAL

Ohio --- 159 74 173 1 0 0 0 0 0 2

Indianah-- 21 18 42 0 0 2 0 0 0

Ilinob 41 3 98 3 1 0 2 0 0 0 6
Michigans 83 157 0 0 0 0 0 0 2

Wisoonn 54 68 143 0 0 0 0 0 0 5
WESTNORT CENTRAL

Minnesota-7 12 20 6 0 0 0 0 0 0 2
Iowa -2 0 21 0 0 0 0 0 0 0 0
Missouri- 25 6 11 0 0 0 0 1 0 0

NorthDakota 11 1 13 0 0 1 0 0 0 0 0

SouthDakota-0 0 1 0 0 0 0 0 0 1
Nebraa -5 9 9 0 0 0 0 0 0 0 1

Kansas -36 44 44 0 0 1 0 0 0 1
SOUTH ATLANTI

Delawae 1 1 0 0 0 0 0 0 0 0

Maryland s 73 24 88 0 0 0 0 1 0 0 0

Disctcof Columbia 3 3 12 0 0 0 0 0 0 0 0

Vrghinia ------ 5 63 63 0 12 0 0 0 0 0

West Virginia- 20 31 33 0 0 0 0 0 0 0

North Carolina 186 97 116 1 0 0 0 0 0 0 0

SouthCarolina-68 98 67 30 00 0 0 3 0

Georgia ------------- - 11 14 20 3 O O0 0 8 3
Florida ------ -------- 13 42 42 1 0 0 0 030

EATASOUTHCENTE AL

Kentucky 27 75 79 00 0 0 0 0 0 0

Tenneass- 19 29 47 0 0 0 0 0 2 0 0

Alabama -8 37 44 1 0 0 0 0 0 2 1
Miaslppippi--- 0 0 0 0 0 2 a 2

WUTSOUTNCENTRL
Aranss--- 14 16 27 2 0 0 0 4 0 0

Louisana 10 1 3 0 0 0 0 0 0 3 2
Oklahoma 17 39 37 0 0 0 0 0 O 1 0

Teas ------------------- 195 347 9 218 840 0 0 2813
MOUrNTAIN

Monta -5 3 15 0 0 0 1 0 0 0

Idaho ----9 2 3 0 0 0 0 1
Wyoming-8 6 3 00 0 0 1 0 0 0

Colorado -34 53 23 00 0 0 0 0 0 1
NewMexico . .. .24 4 7 0 1 0 0 0 0

Arizona ------------- 27 14 26 1 12 1 0 000

Utah -44 48 66 0 0 0 0 0 0 0 5

Nevada -0 36 3 0 0 0 0 0 0 0 0

PAWICW
Washington 17 28 64 0 0 0 0 0 0 0 1

Oregon -27 8 19 0 0 0 0 1 0 0 2
Califoisa 13 93 354 7 6 0 0 0 0 1 7

Total . 1,8171 3,977 101285 I9f *I el 9I 52 72
Same week,1944- 1,817 -24 291 90 18 3 9 72 53
Average192-44- 3,394 -19 185 71 13 59 10 '28-
18 weeks:1 __.- 44,724 - 530 7,748 2,085 120 22 29 874 1, 38

1944- 32,52 -473 3,959 1,220 206 15 181 722 1,057
Avera, 1942-4- 58, 179o.- A89, 361 435 2,885 914 181 A38 264 8654

2Period ended earler tbha Sturday. 5-yar median, 194 .
Anarax: Prennyvania, 1 case. WWI's dias: Maryland, 2 cases. Lepro8: California, week ended

April 21,lcase.
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WEEKLY REPORTS FROM CITIES

City reports for week ended April 28, 1945
Thi tablels the repr from 88 dtits ofmore than 10 000 Idopuli buted throughout the United

States, andrepreentsa rmssecton ofthcurent urban in d thedise included In the table.

1 4Influenz t: e

_ _ _ _ _ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ C) 1

.2* ~ 2 13 .
.

NZW ENOLAND

Maine:
Potand.

NeowHampshire:
Conoord .

Vermont;
Barre

Masausetta:
Boston .
Fall River .
etigld------
w re e --------

RhodeIbland:
Providene-

Connecticut:
Bridgeport
Hartford
NewHaven-----

MIDDLE ATLANTIC

NewYork:
Buffalo
NewYorkY
Rochester------

NewI=.rs
Camden
Newark-
Trenton

Philadelphia
Pittsbulrgh

EAST NORTH CENTRAL

Ohio:
Cindnnati
Cleveland
Columbus

Indiana:
Fort Wayne
Indianapolis
South Bend
Terre Haute

Ilinois:
Chicago
Springfield

Michiga:
Detroit
Flint -
Grand Rapids

Wiscnsin:
------Keosha

Milwaukee
Racine
superiort --------_---

WETNORTH CENTRAL

Minnetsot:
Minnpoli

Misoi:
Ranass City
St. --------

St. L

0

2
0
0
0

0

0
0
0

0
13
0
0

00

010

0

0
0
0

2
0
0

2
0

6
0
0

0
0
0
0

1
0

0
0
0

0
0

0

0
0
0
0

1

0
0
0

0
1
0
0

0
0
0

0
0
0

n
0 2

0 1

2 2
0-
0-

0-
0-
0-

0

O --

-- -

O --

0 --

0

0

0

0
0
0
0

0

0
0
0

1
2
0
0

0
0

2
0

2
2
0

0
0
0
0

1
0

0
0
0

0
0
0
0

0
0
0

0
0
0

0

0

0

107
0
1
9

7

0
45
2

6
30
7
0

0
10
3

233
1
2

2
17
1

0
13
1
1

108
1

93
7
6

5
17
2
3

0

0

0

4
0
1
0

0

2
0
0

2
10
2
2

02
0

6
2

O0
2
3
0

70

2
0
0

0

3
0
0

0
2
0
0

1

0

0

13
2
0
10

1

2
0
1

3
47
2
1

20
3

171
0

8
7
0

2
2
0
1

29
0

8
1
0

0
9
2
0

0
0

0

1
0
0
0

0

0
0
0

0
3
0
0

0
0
0

0
0
Oi

.0
0
0

0
0
0
0

0
0

0
0
0

0
0
0
0

I

79
C

17
18

11

7
13
3

12
254
10
0

4
21
8

69
36
8

26
61
4

7
12
3
4

124
1

111
20
14

11
54
6
3

0

0

0

0
0
0
0

0

0
0
0

0

0

0

0

0
0
0

0

00
0

0
0 1
0 0
0 0

0
0
0

0
0
0

0
0
0

0
0
0
0

0
0

0
0
0

0
0
0
0

0
0
0

0
0
0

0
0
0
0
0

0
0

0

0
0
0
0
0

0

8

0

0

32
1
1
2

18

0
1
4

1
104
24
32

1
9
6

83
16
1

6
63
17

0
4
0
1

12
0

13
1
0

1
2
4
0

0 0 0 0 9 0 0 0
7 1 1 0 20 0 0 3
2 0 5 1 5 0 0 6

5 0 7 0 10 0 0 1
2 1 0 0 2 0 0 0
6 4 10 0 26 0 0 16

I

I

------
2

------

------

1
.1

------
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Cty reports for week ended April 28, 1946-Continued

WEST NORTH CENTR&AL-
Continued

North Dakota:

Omaha 1-------
Kansas:

Topeka-------- 0
Wichita---- 1

SOUTH ATLANTIC

Delaware:
Wiligtn0

Maryland:
Baltimore -------13
Cumberland----- 0
Frederick - 0

Distrit of Columia:!~W
Washington------0

Virgina:

Roanoke------- 0
West Vfgna

0

North CN01 :-0

00

Wison-Salem -

South Carolina:
Charleston-

Ka-

Atlanta -
Brunswick -0-----

Florida:
Tampa ------- 0

EAST SOUTH CENTRAL

Tennessee:
Memphis------ 0

Alabama-
Birmingham----- 0
Mohile-------- 0

WEST SOUTH CENTRAL

Arkansa:
Little Rock1-

Louisiana:
New Orleans-
Shreveport - 0
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Pueblo-------- 0

Utab:
Selt Lake City-0-

0

0

0
0

0

0
0
0

0

0
0
0

0

0
0
0

0

0
0

0

0
0

0
0

0

00

0
0
0
0

0

0

0

0

0

0

0

.---

.---

.- --

.-

2---

2---

01- I

0

0

0
0

0

0
0
0

0

1
0
0

0

0
0
0

0

0
0

0

2

2

0

01

0

0
0
0

0

0

3

17

3
3

6
0
0

8

0
2
0

7

16
5
1

10

0
1

0

45
2

0
0

9

33
0

9
0
1
0

0

0

0
0

0

0
0
0

2

0
0
0

0

0
0
0

1

0
0

2

1
0

1
0

0

0
0

0
0
2
0

0

3

0
2

0

10
1
0

8

1
2
1

1
0

2

2
0

4

9
2

3
2

1

5
3

4
0
3
2

0

0

0
0

0

0
0
0

0

0
0
0

0

0
0
0

0

1
0
0

0
0

0
0

0

00
0
0
1
0

0

15

9
7

3

86
3
1

23

2
8
4

1

0
1
3

1

15
0

2

10
0

4
1

1

10
0

6
0
2
3

0

0

0
0

0

0
0
0

0

0
0
0

0

0
0
0

0

0
0
O

0

0

0

0

0

0

0

0

0

0

0

0 1 0 1 0 1 0

0 0 0 1 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 2 0

0 0 0 0 0 0 0

0 8 1 6 0 15 0
0 0 0 2 0 1 0

0 148 0 3 0 10 0

May 25, 1945

-d Ij) I A

h9e a I 0;

0

0

0
0

0

0
0
0

0

0
0
0

0

0
0
0

0

0
0
0

0
1

0
0

0

01
2
0
0
0

0
0
0
0

0

0
0
0

0

0

0
6

1

60
0
0

6

0
5
0

0

8
12
10

0

1
0

3

9
0

3
0

3
0

1
0

4

0
1
0
0

4

26
6

15



May 25,1945 598
City reports for wek ended April 28, 1945-Continued

13-year average, 1942-44.
2 5-yearmedian, 1940-44.
Dsnterjt, amebic.-Cases: New York, 9; Chicago, 1; Detroit 1; St. LouIs, 2.
Dysentery, badUary.-Cases: Buffalo, 4: New York, 6; Detroit, 1: Charleston, S. C., 4; Los Angeles, 2.
Dysentery, unapecifid.-Cases: San Antonio, 37.
Rock Mounina ted fewr.-Cames: Baltimore, 1: San Francisco. 1.
Typ2usfewer, endemlc.-Cases: Tampa, 2; New Orlean 3: San AntoIo, 2.

Rates (annual basis) per 100,000 popultion, by geographic groups, for the 88 cities in
'the preceding table (estimated population, 1943, 34,197,800

.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~

e .4*1 1 1

.S.I I e I I I
'Lo

New England & 2 2.6 2.6 0.0 447 18 3 78. 4 2. 408 0.0 1.6 175
Middle Atlantic- & 9 0.5 1. 9 2.8 135 12.0 43.0 1.4 196 0.0 0.6 128
East North Central--- 5 1.2 3. 3.0 168 11.6 42.0 0.0 280 0.0 1.2 69
West North Central- 8.0 0.0 0.0 0.0 96 11. 9 6 7 2. 206 0.0 0.0 62
South Atlantic- 22.6 0.0 1.7 1.7 99 8.7 59.2 1.7 266 0.0 0.0 186
East South Central- 0.0 0.0 17.7 23.6 277 11.8 94.4 0.0 89 0.0 6.9 71
West South Central- 23.0 0.0 8.6 2.9 149 & 7 61.7 2. 63 0.0 8 6 29
Mountan-31.8 0.0 7.9 0.0 1,247 7.9 103.3 0.0 230 0.0 0.0 413
Pacific ------- 14.2 0.0 4.7 1.6 468 12.7 42.7 0.0 282 0.0 0.0 82

Total ,- 9.8 0.6 3 2 2.8 214 11.6 60. 1 1 236 0. 12 110

.1 '
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TERRITORIES AND POSSESSIONS

Puerto Rico

NotifiaMk dimaes-4 tveek8 ended April 21, 1945.-During the 4
weeks ended April 21, 1945, cases of certain notifiable diseases were
reported in Puerto Rico as follows:

Disee ca Dis Cases

Bflharsa ---- - 4 Scrlet fever-1
Ohickenpo - -47 8yphilh-----------7405

Dlph-thea-383 Tetanus- 14
Dysentery (unspecified)--2 Tetanus, infantile-1
(lonoea 3-862 Trachom15
Influenza - -72 Tuberculoss (all forms) 493

Mala ----------a------------------- 271 Typhoid fever-----------30
Measle - - ---------- 199 Typhus fever (mure). 7
Mumps - -2 WhoopIng cough 90
PoliomyditisL--- - 1



FOREIGN REPORTS

CANADA

Provinces-Communicable diseases-Week ended April 14, 1945.-
During the week ended April 14, 1945, cases of certain communicable
diseases were reported by the Dominion Bureau of Statistics of
Canada as follows:

Disease
~Prince New %e

On- ManI- Sas- Al-
British

Disease EdPrd Brums- Qu m katch- Colum- Total
Island Scotia beek tario toba ewan bet bia

Chickenpox -- 26-- 145 271 63 32 48 84 669
Diphtheria --2 1 21 8 1 2 e 35
Dysentery:

Bacillary ---- 2 -----2 4
Unspecified --------- 10 10

German measles -- 13-- 7 26 1 2 19 25 93
Influenza----------------- 45 30 1 46 122
Measles -------- 2 2 129 107 9 47 25 343 664
Meningitis, meningococ-
ens-- - - -1-------------- --------- ------- I -------- 12 4

Mumps --- 6-- 159 131 53 26 129 29 533
Poliomyelitis ------ 2---- 2
Scarlet fever --4 12 60 63 8 10 43 31 231
Tuberculosis (all forms) -- 8 2 120 66 14 6 44 82 342
Typhoid and paraty-
phoid fever- - -1 2 4 ----- 7

Undulant fever ---- 6 2 ---- 2 10
Venereal diseases:

Gonorrhea -1 37 34 75 139 29 30 39 75 459
Syphilis -1 19 18 107 83 13 11 10 26 288

Whooping cough -- 17-- 135 44 17 6 43 15 276

GOLD COAST

Cerebrospinal meningitis.-Cerebrospinal meningitis has been re-
ported in the colony of Gold Coast as follows: Week ended February
24, 1945, 1,197 cases, 128 deaths; week ended March 3, 1945, 1,368
cases, 164 deaths.

JAMAICA

Notifiabie diseases-4 weeks ended March 10, 1945.-During the 4
weeks ended M'Iarch 10, 1945, cases of certain notifiable diseaseg were
reported in Kingston, Jamaica, and in the island outside of Kingston,
as follows:

Disease Kingston Otiers Disease Kingston lO°thies

Cerebrospinal meningitis 1-- Puerperal fever- - 2
Chickenpox -31 40 Scarlet fever --- 2 -
Diphtheria -6 7 Tuberculosis (pulmonary) - 41 48
Dysentery (unspecified) 7 12 Typhoid fever-14 81
Erysipelas - - --------- 2 Typhus fever (murine) 2 1
Leprosy- ----------- -- 2

(600)



601 May 25, 1945

NEW ZEALAND

Notfiable di8eases-4 week8 ended March 24, 1945.-During the
4 weeks ended March 24, 1945, certain notifiable diseases were re-
ported in New Zealand as follows:

Dise Cases Deaths Disease Cases Deaths

Cerebrospinal meningitis- 16-- Poliomyelitis - ----2
Denrue 1-- Puerperal fever- 9-
Diphtheria -- --------- 98 7 Scarlet fever-514-
Dysentery, bacillary -36 3 Tetanus - - ------------2-
ErysipeJas- ---------- - 26-- Trachoma- 7
Food poisoning- 8-- Tuberculosis (all forms)-211-5
Hookworm diease- 2-- Typhoid fever -4 1
Malaria - ------------- 14-- Undulant fever-1-
Ophthalmia neonatorum 1

WORLD DISTRIBUTION OF CHOLERA, PLAGUE, SMALLPOX, TYPHUS
FEVER, AND YELLOW FEVER

From medical officers of the Public Health Service, American consuls, International Office of Public
Health, Pan American Sanitary Bureau, health section of the League of Nations, and other sources. The
reports contained in the following tables must not be considered as complete or final as regards either the
list of countries included or the figures for the particular countries for which reports are given.

CHOLERA

[C indicates cases)
4NoTz.-Since many of the figures in the folowing tables are from weekly reports, the accumulated totals

are for approximate dates. v

Place nary Marh April 1945-week ended-

1951945 7 14 21 28

ASIA
India-C 12,209-

Bombay -C 6 2
Calcutt -C 185 588 294 452-
Chitaopng -C 2 6
Xadra -C 33 12

PLAGUE

[C indicates cases; P, present]

AFRICAL
Algeria - C
Bechuanaland- C
Belgian Congo- C
British East Africa:

KRenya-C
Uganda_-C

Egypt -C
Port Said- C
Suez-C

French West Africa -C
Dakar -C

Madagascar -- C
Morocco (French)- C
Senegal- C
Tunisia- C
Union of South Africa- C

ASIA
India -C
Iraq-C
Palestine - C

Plague-infected rats.

Portugal: Azors- C
I Includes 1 case of pneumonic plague.

1 9 ___--_--_-__-719-----7-4-
2
2
5
3

2
4
1

46

47
54
2
4

8
2

-- i----1
5

60

1

I
--------

--------

--------

--------

8,558 -

5 1 1-
P

2--I-I-I-1
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PLAGUU-C@atlaed

Place Ion March
April 1946-weekended-

1946 1946
7 14 21 28

SOUTH AMRCA

Ecusdor: Chimborazo Provin - C 2 1
*mbayeque Departmet - C 1

Lima Deparitent- 5

Hawaii Territory: Plague-ifected rats -3 4

I Plague infection was also proved positive in a pool of 5 mico on Jan. 4, In a pool or fleas on Feb. 14, and
n a pool of 40 fleas on Mar. 14, 1945.

SMALLPOX

[C indicates cass

AFRCA
Algeria -.C 60 34
Basutoland -C 31 35
Belgian COngO _ _ _ _ _- C 1,196 466.. _ _
British East Afrca:

Kenya -C 69 27
Tanganylka -C 151 883
Uganda -C 183 180

Cameroon (Fench) -C 46 205 1 8
Dahomey -C 35 12 1 9 -------- -----r--
Egypt -C 269 237
French Equatoril Africa -C 1,108 217
French Guinea -C 390 379 1195
French West Africa -C 149 9 1 28
Gambia -C 5 21 7
Gold Coast -C 21 5
Ivory Coast - C 20 113 144
Mauritania -C 2-----
Morooco (French)-: C 41 77 121
Nigeria-C 1,305 563
NigerTerritory- C 86 116 1268
Rhodesia, North- C 143 20o6
Senegal -C 10 61 146 .
Sudan (French) - C 409 274 1101
Togo (British) -C 25
Togo (French) -C 174 134 1 2
Union of South Africa - C 394.

Arabia -C 5 11
Ceylon -C 2125 31.
China: Kunming (Yunnan Fu)-C 2 3-
India - C 50,746
Syria and Lebanon - C 5 1

EUROPE
Belgium- --------------------------- C
France - C
Great Britain: Scotland- C
Italy -_C
Portugal- C
Spain- C
Turkey- C

NORTH AMEICA
Canada -C
Guatemala -C

Mexico- C
Nicaragua -C

SOUTH AMEIUCA
Brazil- C

Colombia C

Ecuador C

paragxy------------------- C
Venzuela------------------- C

I For the period Apr. 1-10, 195.
2 Includes some cas of chickenpoL
aImported.
'Reported alastrim

1 _
--- -- -- - ----- -- --

------

- - 1 1 ----------------

431 188 16
1 1-

129 130 11 3 1

----------
141__
123.-- - -

39 6 1 -

16 51 15 -------------
7 3-
1_

4171 4 196.
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TYPHUS FVVZV
IC indicate cam

Place Jon March Aprl 19-week ended-
9194 96 14 21 28

AFRCA
1gera -- -- -- -- ------ -------- ---- -- -- -- -- ----- 0 388 232 - ---- --- ----- --- - -- -- -- -

Basutoland -C 2 1 .
Belglan Congo- C 11 6
Brtish East frica: Kenya-C 10a

Egypt-C %664 3,846-
French West Africa: Dakar -C 2-
Libya: Tzjpolitanla -C 7-
Moroco (French) -C 979 1,184 2 .58
Rhodeia, Northern -C 6 6-- -

Tunlsia -C 57 31 2124
Union of South Africa -C 158-

ASIA

China: Kunming (Yunnan Fu)-C 21 7-
India -C 9-
Iran -C 443-
Iraq -C 2-
Palestine 1 -C 14 5 2
Syria and Lebanon- C-5-
Trans-Jordan - - C 23-

EUROPE
Albania- 0 100-
Bulgaria -C 264 213-
France -C 3-
Gibraltar -C 3 1 .
Great Britain- C- 41-
Greece -C 14-
Italy - C 5-
Malta and Gozo I----------------------------- C 6-
Portugal- C 22 13 4-
Rumania- C 7,831-
Spain- C 4-
Turke -C 795 444 5 104 86
Yugoslavi -C 137 --_

NORTH AMEI.CA
Canada -C 1
Cuba -C 1-
Guatemala----------------- -c 3 1 ----------------C334 153
Jamaica -C 4 .3-
Mexico -C 55-
Panama (Republic) -C 1
Puerto Rico -C 5 9 3 2 1
VirginIslands -C 4-

SOUTH AMERICA
Brazil - .C 1
Chile -C 40-
Curacao -C - 1
Ecuador -C 72 37 11
Venezuela'----------------------------------- C 14 21.

OCEANI
Australia -C 17 16 .
Hawaii Territory-C 10 9-

*Reports from some areas are probably marine type, while others probably include both murine and
louse-one tye.' Reports as as murine type.

s For the period Apr. 1-10, 1945.
' For the months of February and March 1945.
4Impored.
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YELLOW FEVER

[C indicate vase; D, deaths)

Place ~~~~anar-March April 1945--week ended-Plaee j February 1945
1945 7 14 21 28

AFRICA
Ivory Coast: Guiglo- C-1

SOUTU AMERICA
Brazil:

Goiaz State -D 57.
Minas (ras State -D 4

Colombia: Santander del Norte Department D X 5
Peru: Cuzoo Department -C 1- 1
Venezuela:

Bolivar State- C-1
Tachiras tate -D 2-

I For the period Jan. 1 to Mar. 11, 1945.

x


