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CULTIVATION OF MUMPS VIRUS IN THE DEVELOPING
CHICK EMBRYO AND ITS APPLICATION TO STUDIES OF
IMMUNITY TO MUMPS IN MAN1

By KARL HABEL, Surgeon, United States Public Health Service

Mumps in civilian populations does not usually constitute a serious
public health problem. Epidemics are relatively infrequent, mortality
negligible, and disability in children is usually of mild degree with few
complications. In military populations, however, mumps may
become a serious problem, causing much disability and interfering
greatly. in the training program of new recruits (1, 2). Because of its
importance in military medicine it would seem worth while to work
out practical means of determining susceptibility and of prophylactic
immmnization.

Until recently the only means of studying mumps experimentally
has been in the monkey (3), chimpanzee (4), and, questionably, in
the cat (5).. Swan and Mawson (6) have attempted to grow the virus
in the developing chick embryo, with inconclusive, results.
-The purpose of this report is to describe the propagation of mumps

virus in the developing chick embryo and the application of this
ciulture virus in the study of mumps immunity in man.
A complement fixation reaction employing human and monkey

convalescent mumps serums, and monkey parotid virus as antigen
has been described by Enders and Cohn (7), who also have made a
preliminary report on the use of the monkey parotid virus in a skin
test for mumps susceptibility in man (8).

METHODS AND MATERIALS

MONKEY INOCULATIONS

Tuberculin-negative Macacus mulcfta monkeys weighing from 5
to 10 pounds were inoculated through a blunt needle.with 2 cc. of in-
fectiouIs material injected directly into the opening of each Stenson's

I From the Division of Infectious Dims , National Institute of Health.
(201)
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duct. Rectal temperatures were taken daily and the parotid glands
were harvested when swellig and fever appeared to be at its height.
Passage parotids were checked pathologically and in many experiments
where the monkeys were not sacrificed a complement fixation test
was run on both acute and convalescent serums as a further check on
infection.

ROUTES OF EGG INOCULATIONS

Yol 8sac.-Six- or seven-day-old chick embryos were infected with
1 cc. of inoculum introduced through a slit cut in the air-sac end of
the egg.

Amniotic 8ac.-The shell over the entire air sac was removed and the
shell membrane was stripped off from the underlying chorioailantoic
membrane with forceps. This gave adequate visualization of the
embryo and its membranes so that with the aid of a dissecting micro-
scope a needle could be introduced into the amniotic sac under direct
vision. From 0.05 to 0.1 cc. of inoculum was injected into each
amniotic cavity. The opening in the air sac was then covered with a
half eggshell, which had been sterilized by autoclaving. Observation
of the embryo and membranes was made by removal of the eggshell
cap. Embryos 9 to 10 days old were used for amniotic sac passages.

Allantotc 8ac.-The method of Burnet and Beveridge (9) was used.
Usually 1-cc. amounts of inoculum were injected into embryos 9 to 10
days old.

COMPLEMENT FIXATION

The method described by Enders and Cohn (7) was employed in
most serum titrations. When 2 units of complement as described
(7) were employed, many tests were found in which the antigens
(either monkey parotids-or egg) were anticomplementary. This was
overcome by titrating the complement in the presence of antigen.
With a complement titration done in the presence of antigen at 370 C.
for 1 hour, 2 units of complement usually were equivalent to 1% units
of the same complement titered in the same manner, but at 370 C. for
1 hour fixation followed by 40C. overnight before adding the hemo-
lytic system.
Antigen titrations were done in much the same way. Complement

was titrated in the presence of serum and 135 units used in the test,
fixation being carried out at 370 C. for 1 hour without overnight ice-
box incubation. By duplicate testing the ice-box technique with 2
units of complement gave no higher antigen titers than 370 C. for 1
hour fixation, using 1 units of complement.
In serum titrations the antigen used in early experiments was the

supernatant from a centrifuged 1/30 dilution of monkey mumps
parotid emulsion. All recent serum tests have employed as antigen
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the yolk-sac virus diluted to the point where 0.2 cc. contained 4 com-
plement-fixing antigen units.

In antigen titrations the serum used was a single pool of convalescent
mumps monkey serums inactivated at 62.50 C. for 20 minutes and
diluted to the point where it contained 4 to 8 units of complement-
fixing antibody (1/20 to 1/40 dilution). Four-plus fixations were con-
sidered as end points unless otherwise indicated.
Human serums for titration were inactivated at 600 C. for 20

minutes.
VIRUS NEUTRALIZATION TESTS

In vitro neutralization of nrus.-Equal parts of human or monkey
mumps serums and egg-passage virus were mixed. After 2 hours at
370 C. the mixtures were inoculated into eggs. After incubation for
the time usually employed for each type of egg virus, materials were
harvested and tested by antigen titration in the complement fixation
test for presence of virus. If no virus multiplication could be demon-
strated by complement fixation then the neutralization test was con-
sidered positive.

SKIN TESTS IN MAN

Monkey mumps parotid and egg-passage antigens after centri-
fuging at 1,000 r. p. m. for 10 minutes were diluted to contain from 2
to 4 complement-fixing antigen units. All antigens were heated at
650 C. for 10 minutes, tested for sterility, and then stored at -70° C.
until used. Control antigens were prepared in the same way from
normal monkeys and chick embryos. In the test 0.1 cc. of the mumps
antigen was inoculated intracutaneously into the flexor surface of the
forearm and the control antigen into the opposite forearm. Readings
were made 24 to 36 hours later.

SOURCE OF VIRUS

TheM strain of mumps virus used throughout these experiments was
isolated in January 1942 from human saliva collected 36 hours after
the onset of mumps. The primary isolation, as well as secondary
monkey passage of this strain, was accomplished by Senior Surgeon
Alexander G. Gilliam in this laboratory. To the present time this
strain of mumps virus has been through 39 monkey passages. The
clinical response in monkeys inoculated with this virus has been the
same as that previously described (3).

CHICK EMBRYO PASSAGES

ALLANTOIC-SAC PASSAGE

A 20-percent emulsion of monkey parotid (Mo 260-thirty-fourth
monkey passage), which was removed at the height of clinical mumps
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and found to be sterile, was employed as inoculum after being kept
frozen at -70° C. One cubic centimeter of the supernatant of this
emulsion was inoculated into the allgntoic sacs of 10.day-old chick
embryos. The inoculated eggs were incubated at 350 C. and the
allantoic fluid harvested 7 days after inoculation. Subsequent pas-
sages were made with either diluted or undiluted allantoic fluid and
harvesting was done from the seventh to the tenth days after inocula-
tion. Table 1 shows the results of complement fixation titers of each
passage allantoic fluid. No virus was demonstrable until the fourth
passage. Deaths in passages to date have been irregular and no gross
lesions have been consistently found in dead embryos. Histological
examination of embryos and membrane at the time of harvest has
shown no pathological changes.

TABLE 1.-ComplementAfiation antigen titers of mumps vitus in chick embryo
passage by different outes

Routes of chick embryo inoculation Routes of chick embryo inoculation
Passage Passage
number Allantic Amniotic Y sac number Allantoic Amniotic Yol sac

I--------- 0 4 4 9------- - Y4 3289
2-0-- I a--- 10___. 0 I_4
3-------- 0 34. 028 11------3 3-------
4____ 1.6 328 12 3____ ------------

5-------,- 13-----------________---__ 4 ___-__
6----train|4 34|tr| |614---- |--

7---------4~ 42 15------ ------4-------
8-------- 4 %4

XUndiluted fluid.
2 Dilution of antigen giving 4+ fixation.

It has been possible by complement fixation technique to show that
the virus is partially adsorbed on the urates which precipitate out of
the allantoic fluid when it is thawed.

AMNIOTIC-SAC PASSAGE

The parotid glands of monkey Mo 241 (thirty-seventh monkey
passage) were removed aseptically and a 20-percent emulsion made
in saline. From 0.05 to 0.1 cc. of the parotid supernatant was inocu-
lated into 10-day-old embryos. The eggs were incubated at 350 C. for
6 -days, when the amniotic -fluid was harvested. All subsequent
passages were with amniotic fluid undiluted or diluted 1/10. Harvests
were made from 3 to 5 days after inoculation. The complement
fixation titers of each passage amniotic fluid are shown in table 1.
Virus was demonstrated in all passages. Deaths that occurred were
due to the trauma of inoculation and no gross pathological changes
were noted in the embryos or the membranes. Histological examina-
tion of passage embryos revealed nothing abnormal. -
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YOLK-SAC PASSAGE

One cubic centimeter of the same monkey parotid emulsion used
in the amnioticsac passage was inoculated into the yolk sacs of 6-daty-
old embryos. Yolk sacs were harvested after 11 days' incubation at
350 C. Ten cubic centimeters of buffered salt solution were added
for each yolk sac following emulsification either in a ball mill or Waring
blender. Subsequent passages were made in 5-, 6-, or 7-day-old
embryos using the undiluted or up to 1/16 dilution of the emulsion.
Yolk sacs were harvested 7 to 12 days afcer inoculation. Complement
fixation titers of all passages are shown in table 1. Virus was demon-
strated in all passages. Deaths in early passages were irregular as to
the time of occurrence but starting at the third passage at least
50 percent of the embryos inoculated had died before being harvested.
Actually the time of harvesting was selected as that day on which at
least 50 percent were dead. In recent passages the 50-percent death
end point has been fairly consistently on the seventh or eighth day
after inoculation. Grossly those embryos that died show petechial
hemorrhages of the skin and in the yolk sac. The organs of the
embryo have shown no consistent gross changes except for a yellow
appearance of the livers. Histological changes found in embryos
dying in the seventh passage-were large dilated and distended blood
vessels in the liver and an inflammatory process in the alveolar sacs
and interstitial tissues of the lung, but live embryos at the time of
harvest in this same passage were histologically normal.

IDENTIFICATION OF CHICK-EMBRYO PASSAGE VIRUS AS MUMPS

MONKEY-PAROTID INOCULATION

Monkeys Mo 326 and Mo 316 received into each Stenson's duct 2
cc. of undiluted allantoic fluid from the fifth allantoic-sac passage eggs.
Monkeys Mo 318 and Mo 320 reeeived undiluted amniotic fluid from
the sixth amniotic sac passage in eggs, while the third passage of 1/10
diluted yolk sac from yolk sac passage eggs was given to monkeys
Mo 302 and Mo 315. All monkeys responded with parotid swelling
and all but one with fever. One month after inoculation, when all
swelling and fever had subsided, these monkeys, together with fresh
monkeys 2262 and Mo 208, received 2 cc. of a 20-percent emulsion
supernatant of monkey 206 parotid (thirty-eighth monkey passage
mulmps vinrus) in each Stenson's duct. None of the monkeys pre-
viously inoculated with egg-passage virus developed parotid swelling
although several had a febrile response. Both control monkeys de-
veloped typical swelling but no fever. All monkeys had been bled
before the original egg-virus inoculation, before the test-virus inocula-
tion, and again 1 month after the latter. Complement fixation titers
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were run on these serums together with preinoculation and convales-
cent serums from the two oontrol monkeys. Table 2 shows the results
of these immunity tests and of the complement fixations.

TABLz 2.-Infectivity of chick-embryo passage vir for monkeys and retlts of test
of immunity

First intrapuotid inoculation egg-pasage Second intraparotid Inoclation monkey-
vins e

Monkey Comple- Type of Compie- Comple-
number mment mentmlatont pam

Fever Paroti fixation Feye wef fixatont
beornh vrun- befsellin In e swellng rlin-oculation oculation

Mo 326 0 (1) +++ +++ %1s +++ 0 %1S
Mo 316 0- O (1) +++ ++++ 4.. + 0 We
Mo 318 0 (') 0 +++ ss8 0 0 %12
Mo 0 (2) + ++++ %1s + 0 %12
Mo 302 34 I + +++ 34 0 0 %12
Mo 315 0 (3) + ++++ %s ++ 0 %2
22-.: _ _ _ _ % 0 ++++ %28

Allantoic sac. 2 Amniotic sac. 3 Yolk sc.

COMPLEMENT FIXATION REACTIONS OF CHICK-EMBRYO VIRUS

Antigen titrations, infected and normal egg antigens compared.-
Allantoic fluid, amniotic fluid, and yolk sac of normal chick embryos
of the same age as those on virus passage at the time of harvest were
collected along with normal monkey parotids. The mumps antigens
were from seventh passage yolk sac, combined fifth- and eighth-passage
allantoic sac, combined seventh-, tenth-,, and eleventh-passage amni-
otic sac and thirty-fifth monkey-passage parotids. Antigen titrations
were run against pool No. 1 of convalescent mumps monkey serum
diluted 1/32. The results as seen in table 3 show a specific fixation of
complement by all mumps egg antigens in the presence of mumps
immune serum.

TABLE 3.-Complement fixation antigen titrations against mumps monkey immune
serum with chick-embryo mumps passage and norma antigens

Antigen dlutio tigen controls-
Antigen

Undi- UndI-
luted luted

Mump monkeyjarotid - '4 4 3 1 0 0 0 0
Normal monkey parotid-0 0 0 0 0 0 0 0
Mumps yolk sac -4 4 3 1 0 0 0 0
Normalyolksac -0 0 0 0 0 0 0 0Mumeamnzioticoflud- 4 3 1 0 0 0 0 0
Normal amniotic fluid-0 0 0 0 0 0 0 0
Mumps allantoic fluid - 4 4 1 0 0 0 0 0
Normalallantolc fluid-0 0 0 0 0 0 0 0
serum control0 . .

14-complete fixation of complement.
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Acute and convalescent humtan and monkey mumps serums titered
against egg pasgage virz compared to monkey parotid viru and normal
antwns.-Serum titers were determined against the mumps and nor-
mal antigens used in the antigen titrations. The serums titered con-
sisted of an acute and a convalescent sample from a typical case of
mumps in a young adult and acute and convalescent serums from a
mumps pasage monkey. The titration end points are shown in table 4
and obviously the mumps egg antigens specifically fixed complement
in the presence of mumps immune serum.

TABLE 4.-Complement fixation serum titers against monkey and chick-embryo
antigens

Monkey parotid Yolk ac Afantoic fluid Amniotic fluid

Normal Mumps Normal Mumps Normal Mumps Normal Mumps

Human acute mumps 0 0 01 0 0 0 0 0
Human convalesoent mumps 0 14 01O 0 4s 0 34
Monkey acute mumps 0 0 01 0 0 0 0 0
Monkeyconvalescentmumps 0 04so0 32 0o 4

1Highest twofold dilution of serum giving either 3+ or 4+ fation with fixed dilution of antigen.

IN VITRO NEUTRALIZATION OF CHICK-EMBRYO PASSAGE VIRUS BY
CONVALESCENT MUMPS MONKEY SERUM

Yolk sac from second passage at 1/10 dilution, undiluted amniotic
fluid from eleventh amniotic-sac passage and undiluted allantoic fluid
from eighth allantoic-sac passage were each mixed with equal parts of
acute and convalescent mumps monkey serum respectively. After 2.
hours' incubation at 370 C. the mixtures were inoculated into chick
embryos by the appropriate route. Harvests were made at the time
usual for eacli type of egg passage and the antigens titered by com-
plement fixation against a known mumps imune serum. The results
shown in table 5 indicate a specific neutralization of each of the mumps
egg virus strains by convalescent mumps monkey serums.

TABLE 5.-In vitro neutralization of chick-embryo passage virus as tested by inocula-
tion of serum-virus miztures into eggs by the homologous route

Egg materials harveted fom eggs

inoculated with rum- and egg-

Serummixedwith virus
passage virus mixtures

Yolk sac Amniotic Allantoic

Yok~ fluid fluid

Acute mumps monkey :- -'- 1 2
Convalesoent mumps monkey - 0 0 0
Virus only ---------------------------------------------------- Xi$34

I Complemet fixation antign titer

625705-45 2
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VIRUS MULTIPLICATION IN TRE CHICK MBRIYO
As further endence of growth rather than carry-over of virus in

egg passage, materials were harvested from inoculated eggs at various
periods of incubation and antigen titrations made by complement
fixation. Eggs were inoculated with fourth-passage yolk-sac, third-
passage allantoic-sac, and seventh-passage amniotic-sac materials.
The results shown in table 6 show a progressive growth of virus in
each instance.
TABLE 6.-Multiplication of mumps virus in eggs after different intervals of

incubation

Complement fxation antigen titers of egg materials (days after Inoculation)
Method of virus
pe`r= chlckT 0 1 2* 3 4 5 6 7 8 9

Yolk sac : O --- - - 0----------
Amniotic 0e O 0 S 46 Ho ----- ---*
Allantoiesac ---- 0 0

'Highest twofold dilution of antigen giving 4+ fixation with mumps immune monkey serum.

APPLICATION OF CHICK-EMBRYO VIRUS TO ROUTINE COMPLEMENT

FIXATION TESTS

When run in parallel employing the complement fixation test it
was demonstrated (see table 4) that egg antigens gave as high or
higher titers than did parotid antigens. Likewise, when used as
antigen for serum titrations by complement fixation the serum titers
were as high or higher than with the parotid antigens. (See table 3.)
We now use yolk-sac passage virus as our antigen in routine com-

plement fixation tests on serums because of its high antigen content.
The y'olk-sac antigen is routinely diluted to the point where it contains
4 to 8 antigen units. For most yolk antigens this represents a 1/320
dilution by weight of the original yolk sac, thus a large amount of
antigen is available from but 1 egg.
One experiment has been made on the effect of storage at 50 C. on

the yolk sac complement fixing antigen. The antigen without pre-
servative maintained its titer after 5 weeks' storage, but not at 9
weeks.
The routine technique of testing serum for mumps complement-

fixing antibodies is as follows: The technique of the preparation and
standardization of the hemolytic system is that described by Bengtson
(10) for complement fixation in rickettsial diseases. Complement is
titered in the presence of antigen at 370 C. for 1 hour. The unit is
taken as the smallest amount of complement which causes complete
hemolysis. One and one-third units of complement are used in the
test. The antigen is prepared from the supernatant (1,000 r. p. m.
for 10 minutes' centrifuging) of a 1/10 suspension in saline of infected
yolk sacs, held frozen in sealed ampoules at -70° C. until used.
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After an antigen titration has been run on a batch of yolk-ac virus
the yolk-sac material is diluted with salt solution until it contains 4
units of complement fixing antigen. Human serums are inactivated
at 600 C. for 20 minutes at a 1/2 dilution. The test is set up with serum
dilutions from 1/2 to 1/512, using 0.2-cc. amounts. To this is added
1 units of complement made up to 0.2-cc. amount. Then is added
0.2 cc. of diluted antigen. All tubes are shaken individually and
incubated 1 hour at 370 C. Then is added 0.4 cc. of sensitized sheep
cells, the hemolysin (2 units per 0.2 cc.) and 2 percent sheep cells having
been thoroughly mixed 10 minutes previously. Tubes are shaken
again individually and incubated 1 hour at 370 C., then placed in ice
box overnight. Included as controls in each test are duplicate tubes
of the first three lower dilutions of the serdms being tested with salt
solution substituted for the antigen, antigen control with salt solution
substituted for serum, standard positive serum run in all the dilutions
used on test serums, and hemolytic-system control using 1/2, 1, 1y2
and 2 units of complement.

APPLICATION OF CHICK-EMBRYO VIRUS TO SKIN TESTING IN MAN

Comparisons of the skin reactions caused by egg antigens with those
caused by monkey-parotid antigen were performed in 3 groups of
individuals. The first group consisted of 29 adults tested at some time
during the course of clinical mumps with repeat tests done on several
early and late in their disease. The second group included 15 children
between the ages of 5 and 10 years with a negative history of-mumps.
The third group was made up of 14 adults with a history of having
had mumps from 5 to 40 years previously. In table 7 are shown the
various comparisons made in each group of individuals and the
degree of correlation between egg and monkey-parotid antigen re-
actions. Of all 58 individuals tested not 1 gave a positive reaction

TABLz 7.-Comparison of skin 1ests in man with monkey-parotid vTrus and chick-
embryo tfrus antigens

Chick-embryo virus antigen compared to monkey-parotid virus antigen

Yolk sac Amniotic sac Alantoic sac

Groups skin tested ++ + I I + + +

o0 C> C00

Adults, inealmmps III 4 0 0 11 2 0 2 14 3 0 3
Adu, podtive history
mumps -4 2 0 0 4 1 0 0 4 1 0 0

Children, ngtive his.
torymumps -2 2 0 1 0 0 0 5 0 0 0 5

'Number ot individuals.
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with monkey-parotid antigen and a negative reaction with egg antigen.
However, in 15 individuals a positive reaction was obtained with the
egg antigens and a negative with monkey.-parotid antigen. In
individuals with a history of mumps the positive skin reactions were
moderate, the majority being from 10 to 20 mm. in diameter of
redness with but moderate edema. In general, reaetions to egg
antigens tended to be larger and more definite than the, monkey-
antigen reactions. No severe reactions were seen. Reactions to the
control antigens were relatively rare with the exception of a group of
individuals who had previously received several inoculations with a
yolk-sac typhus fever vaccine (Cox type). Of 26 individuals who
had received at least one course of typhus vaccine 9 had a positive
control reaction (redness lOX 10 mm. or larger), but in no instance
was this as large as the reaction due to the correspoling mumps
antigen. All 9 of these reactions were to yolk-sac control antigen.
Of 42 individuals who had never received typhus vaccine there were
8 who had a positive reaction to control material. Seven of these 8
were in children and were the result of testing with normal monkey-
parotid antigen which had been filtered through a Berkfeld N filter.
In most of these children the mumps parotid antigen reaction was
negative but this antigen had not been so filtered.

PROPERTIES OF MUMPS CHICK-EMBRYO VIRUS
' FLTBADLY

Yolk-sac passage virus after Berkfeld N filtration still fixed comple-
ment with immune serum although the antigen titer was lowered.
This Berkfeld N ifitrate regularly infected eggs by yolk-sac inoculation.
In two runs of yolk-sac virus filtered through collodion membranes
under pressure the filtrate from a membrane of 540-mA average pore
diameter contained complement-fixing antigen and infected embryos;
while that filtered through 380- and 250-my membranes did not contain
complement-fixing antigen nor did it infect eggs.

RESISTANCE TO PHYSICAL AND CHEMICAL AGENTS

Yolk-ac passage virus 10-percent emulsion supernatant was exposed
to various degrees of heat for 20 minutes, to 0.2 percent formalin at
40 C., to 1.5 volumes of anhydrous ether for 30 minutes at 40C., and
to ultraviolet irradiation for varying periods of time.2
These samples were all tested for viable virus by inoculation into the

yolk sac of chick embryos which were harvested and tested by comple-
ment fixation for growth of virus. Most samples were also tested
directly for complement-fixing antigen titers. The yolk-sac mumps
virus is apparently inactivated by 550C. for 20 minutes, by 0.2 percent

eOppnher.Lvt=n typ ulravwiet mp (11).
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formalin at 40 C. in 24 hours or less, by 1.5 volumes of ether, and by
0.28 seconds' exposure to ultraviolet irradiation. In spite of the loss of
viability of the virus when exposed to these agents it retains its
ability to fix complement with immune serum.

INFECTIVITY FOR THE CHICK EMBRYO

Titrations of chick-embryo pas8age viru8 in the chick embryo.-
Yolk-sac virus of sixth passage amniotic fluid from fourteenth
amniotic-sac passage and allantoic fluid from ninth allantoic-sac
passage were diluted in buffered salt solution and various dilutions
inoculated into eggs by the homologous route. Eggs were harvested
at the usual interval for each route and materials from eggs inoculated
with each dilution were tested for presence of virus by complement
fixation. The yolk-sac virus titered to 10-6, amniotic-sac virus to
10-2, and allantoic-sac virus to 10-.

Ability to infect chick embryo8 with egg-pas8age vtiru when inoculated
by heterologous rout.-Yolk-sac virus of passage 6, anniotic-sac virus
of passage 12, and allantoic-sac virus of passage 11 were each diluted
to contain equal amounts of complement-fixing antigen and inoculated
separately into chick embryos of appropriate age by the yolk-sac,
amniotic-sac, and allantoic-sac routes. Harvests were made of the
material corresponding to the route of inoculation at the interval
usually used for that route. All antigens were tested for the presence
of virus by complement fixation. In the doses employed yolk-sac
virus infected eggs by the amniotic-sac route but not by the allantoic-
sac; amniotic-sac virus infected yolk sac but not allantoic sac; and
allantoic-sac virus infected both yolk and amniotic sacs.

Distribution of virus in chick embryo by different routes of egg pas-
sage8.-Chick-embryo brain, whole chick embryo, yolk sac, allantoic
fluid, amniotic fluid, and chorioallantoic membrane from eggs on
passage by each of the three methods of carrying the virus were tested
for the presence of virus by complement fixation. Mumps virus by
all three methods of egg passage is apparently widely distributed
through the embryo and its membrsnes, but in amounts less than are
found at the site of inoculation.

ATTEMPTS AT PRIMARY ISOLATION OF MUMPS VIRUS IN CHICK EMBRYO

FROM SALIVA

Two attempts have been made to isolate mumps virus from saliva
obtained from cases of mumps in the acute stage. The saliva was
filtered through a Berkfeld N filter and inoculated into yolk sac and
amniotic sac of chick embryos. The eggs were harvested at 12 and
5 days, respectively, and tested for presence of virus by complement
fition. Up to four passages were made in eggs but at no time could
virus be demonstrated by complement fixation.
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DISCUSSION

Following the work of Enders (7, 8) which showed the posibilities of
complement fixation and in test studies in mumps employing
monkey-parotid virus, it became obvious that these tools could not
be put to practical use unless a more available source of mumps virus
was developed. Likewise, any opportunity for the production of a
mumps vaccine was impossible until such a source of virus was ob-
tained. By the growth of mumps virus in the chick embryo this easily
available source of virus in lage amounts has been accomplished.
The applicability of this egg virus to complement fixation, virus

neutralization, and skin tests opens the way for a practical approach
to the study of the epidemiology of mumps in military forces.

SUMMARY

Mumps virus has been grown in the yolk sac, the amniotic sac, and
the allantoic sac of the developing chick embryo.
The chick embryo has been shown to be a suitable source of antigen

for use in the complement fixtion and the diagnostic skin test in.man.
A virus neutralization test in eggs has been demonstrated.
Within the limits of the co11odion membrane technique, the virus

has been shown to be greater than 340 m,u in particle size.
The mumps virus is quite susceptible to the inactivating effects of

heat, formalin, ether, and ultraviolet irradiation.
Attempts to isolate virus from saliva of mumps patients employing

the cliick-embryo technique have failed.
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PREVALENCE OF COMMUNICABLE DISEASES IN THE UNITED
STATES

December 31, 1944-January 27, 1945

The accompanying table summarizes the prevalence of nine impor-
tant communicable diseases, based on weekly telegraphic reports from
State health departments. The reports from each State for each week
are published in the Public Health Reports under the section "Prev-
alence of disease." The table gives the number of cases of these
diseases for the 4 weeks ended January 27, 1945, the number reported
for the corresponding period in 1944, and the median for the years
1940-44.

DI5EASAS ABOVE MEDIAN PREVALENCE

DiphthIeria.-For the 4 weeks ended January 27 there were 1,384
cases of diphtheria reported as compared with 1,059, 1,355, and 1,481
for the corresponding periods in the years 1944, 1943, and 1942,
respectively. The 1940-44 median for this period is represented by
the 1943 figure (1,355 cases). Increases over the 1944 incidence were
reported from all sections of the country except the East North
Central region, but the increase over the preceding 5-year median
appeared to be largely due to a relatively large number of cases in the
South Atlantic and Pacific sections.
Meningococcus meningiti.-The number of cases (935) of menin-

goopcus meningitis reported for the current 4-week period was only
about 40 percent of the incidence for the corresponding period in 1944,
but it was more than four times the 1940-44 median. The current
epidemic of this-disease has been in progress since 1941 and every
section of the country has reported a relatively high incidence. While
it is probable that the peak of the present epidemic was passed in
1943, the incidence may still continue at a comparatively high level,
since previous epidemics have been accompanied by high rates for 1 or
2 years before and after the peak year. An increase of this disease
is normally expected at this season of the year and the rate of imcrease
during the current period was about normal. An average of approx-
imately 350 cases was reported for this period in the years 1931-42,
inclusive, or slightly more than one-third of the current figure.

Poliomyditi*.-During the current 4 weeks there were 147 cases of
poliomyelitis reported, wlhich was about 25 percent above the 1944
incidence -dung the same weeks and 10 percent above the normal
seasonal expectancy. The disease was slightly above normal in 6 of
the geographic regions and below the expectancy in 3 sections. Of
the total cases, 29 occurred in New York, 12 in California, 9 each in
Ohio and Washington, and 5 each in Maine and Illinois. No morc
than 4 cases were reported from any other State.
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-&arlei few.-The incdence of scarlet fever was also relatively
high. For the 4 weeks ended January 27 there were 18,876 cases re-
ported, which was slightly more 10 percent above the 1944
figure for these weeks and about 35 percent above the preceding
5-year median. The disease was above the normal seasonal prev-
alencelin all sections except the East South Central, with the largest
relative excesses over the 5-year medians occurring in the West South
Central, Mountain, andj Pacific sections. For the country as a whole
the current incidence is the highest since 1939, when approximately
20,600 cases were reported for the corresponding weeks.

Influenze.-For the 4 weeks ended January 27 there were 17,103
cases of influenza reported, as compared with 261,979 cases for the
corresponding period in 1944 and a 1940-44 median of 51,859 cases.
The highest incidence was still confined to the South Atlantic and

Number of reported cases of 9 communicable diseases in the United Staes during
the 4-week period Dec. 80, 1944-Jan. *7, 19W4, the number for the corresonding
period in 1944, and the median number of cases reported for the corresponding
period, t940-.44

Division Cunent 1944 u 5year Current 1944 5-year Cpeid 94ye4Dion ~~period 1W medianl perHbd 1 meiasn period 1S median

United States
New England .
Middle Atlantic
East North Central
West North Central....
South Atlantic .
East south Central
West South CentraL...
Mountain
Pacfe

United States----
New Enand
Middle Atlantic
East North Central
West North Central--
South Atlantic
East South Central
West South Central....
Mountain
Pacific .

United States
New Englnd -
Middle Atlantic
East North Central
West North CentraL--.
South Atlantic
East South Central....
West South Central....
Mountain
Pacific .

Diphthera I InIuena' Ms

1,384 1,0- 1,355 17,108 281,979 51,859 5,382 49,851 35,328
87 , 4 28 147 1,262 124 454 3,336 2,720
98 93 174 42 505 187 531 9,998 9,996
137 168 179 157 17,344 4,595 474 17,474 3,788
159 94 117 88 14,751 1, 079 301 5,421 2,033
223 179 283 4,723 67,740 25,134 35 5, 704 2, 171
129 83 109 1,208 41,786 5,278 275 2 29 1,059
342 195 297 9,774 89,840 988 687 1,5 883
71 49 65 803 1,008 2,383 *22 2,149 2,149
190 154 112 163 10,975 2,143 1,879 1,881 4,426

Menlngitccus PoLlomyelltis Scarlt fever

953 2,273 230 147 119 138 8,976 17,086 14,150
43 193 23 10 4 4 1,989 14668 1,680
205 559 '49 34 10 13 3,722 3,052 3,061
165 41 21 23 17 17 4,58 4,059 4,145
79 168 11 8 5 14 2,100 1,942 1,557

131 317 53 19 5 12 1,975 1,482 1,287
94 216 22 8 5 10 8 63 688
103 143 24 9 24 14 954 484 395
23 34 8 14 10 7 1,131 1,314 56
108 202 23 22 39 32 1,881 2,394 909

Smanlpox T ho aer Whooping cough 2typhoid fever

34 49 127 211 253 312 8,985 7,089 15,883
0 0 0 7 10 1 28 567 1,551
0 0 0 58 16 41 1,906 1,314 3,992
7 7 59 15 75 45 1,52 1,417 3,647
3 15 23 7 9 14 444 428 722
1 4 4 39 30 49 1,302 1,457 1,672
8 6 6 9 49 2B '264 34 466
6 6 is 3B 30 66 9W 65 655
9 9 9 28 18 18 323 560
0 2 6 14 15 is 970 5I4 1,442

I Missislppt and New York excluded; New York City Included.
2Msissippi excluded

I I I
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South Central sections. Of the total number of cases, Texas reported
8,560, South Carolina 2,889, Virginia 1,465, Oklahoma 678, and Ari-
zona 531 cases. More than 80 percent of the total cases were reported
from those 5 States. The incidence was below the normal seasonal ex-
pectancy in all sections except the New England. The peak of the
1943-44 influenza epidemic was reached during the first week of
January 1944 with approximately 127,000 reported cases. The highest
weekly incidence reported so far during the current winter was 4,587
cases, reported for the week ended January 6.
Mea,gles.-The incidence of measles was also relatively low, the

total of 5,362 cases being only. about 10 percent of the 1944 figure for
this period and about 15 percent of the 1940-44 median. Fach
section of the country shared in the favorable situation with respect
to this disease. For the country as a whole and for the Atlantic
Coast and North Central sections the current incidence was the
lowest for this period in the 17 years for which data are available.
Smallpox.-Again smallpox stood at a relatively low level, 34 cases

being reported for thei current period as compared with 49 in 1944
and a preceding 5-year median of 127 cases. No cases were reported
from the North Atlantic and Pacific sections and in other sections
the incidence either closely approximated the seasonal expectancy or
fell considerably below it.

Typhoid and paratyphoidfever.-This disease was also considerably
less prevalent than in recent years. For the current 4 weeks there
were 211 cases reported, as compared with 253 for the corresponding
period in 1944 and a 5-year median of 312 cases. The disease was
below normal in all sections except the Middle Atlantic and Moun-
tain sections; a 40-percent increase was reported from each of those
sections.

Whooping cough.-The number of cases (8,985) reported for the 4
weeks ended January 27 represented a 27-percent increase over the
number reported for the corresponding period in 1944, but the in-
cidence was less than 60 percent of the normal seasonal expectancy.
Six of the geographic regions reported increases over the 1944 in-
cidence, but only one section, the West South Central, reported an
increase over the preceding 5-year median.

MORTALITY, ALL CAUSES

For the 4 weeks ended January 27 there were 39,094 deaths from
all causes reported to the Bureau of the Census by 93 large cities.
The 1942-44 average for the corresponding period was 41,876 deaths.
Due to the 1943-44 epidemic the preceding 3-year average is con-
siderably above the current number of deaths. Compared with the
corresponding weeks in the 2 years preceding the epidemic period,

625705-45----S
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the number of deaths for the current period was about 4 percent
beow the 1942 figure and was slightly below the number of deaths
reported in 1941.

DEATHS DURING WEEK ENDED JANUARY 27, 1945
[From the Weekly Mortality Index, Isued by the Bureau of the Censu, Department of Commerce)

Week ended ZowndJaul. 27, 1946 944l,

Data for 93 lag cities of the United Stat:
Total detn -------------------------------a- 9,742 10,068
Av frf prlory- ..-- . --------------

Total eatbs, first4 o year - 39,0 664
Deaths under 1 year of ae - 1 034
Average for 3 prior ye661a
Dehs under 1 year of age, 4 weeks of year- .2,3 26

Data from ind Insurance compais
Poncesinitre ---66-------9 242 194
Number of death laims -- 14,556 15,316
De"th m per 1,000 policies In force, annual rate.. - -11.3 12.1
Death daims per 1,000 policies, rt 4 weeks of year, amual rate- . 1 312.3



PREVALENCE OF DISEASE

No alth dpartmnt, Stae or local can effectivellf prevenf or control dieas without
khowwledge of then, where, anJ under what conditions cases are occurring

UNITED STATES

REPORTS FROM STATES FOR WEEK ENDED FEBRUARY 3, 1945

Summay
The current incidence of diphtheria, dysentery, polioymelitis,

scarlet fever, endemic typhus fever, undulant fever, and whooping
cough is significantly higher than for the same period last year, while
that of influenza, measles, and meningococcus meningitis is lower.
For the current week, 47 cases of poliomyelitis were reported as

compared with 22 for the same week last year. Of the current cases,
New York reported 12, California 5, and Missouri and Florida 4
each.. The total to date is 194, as compared with 141 for the same
period last year.

Currently, 23 States reported a total of 86 cases of undulant fever,
of which 23 occurred in Oregon and 31 in the North Central States.
Of- 354 cases reported to date this year, as compared with 184 for
the same period last year, 47 occurred in Oregon and 112 in the North
Central area.
Of 156 cases of typhoid fever reported during the current and the

preceding week, 58 cases occurred in Pennsylvania. The total number
of cases reported to date for the country as a whole is 288, as compared
with 384 for the same period last year.
The incidence of endemic (murine) typhus fever so far this year

has been higher each week than last year. A total of 345 cases has
been reported to date as pompared with 248 for the same period in
1944.
During the current week one case of rabies was reported in Missouri

and one case of anthrax in Pennsylvania.
The current weekly mortality in 93 large cities in the United States

is above that both for the corresponding week last year and the 3-year
(1942-44) average, the first time this year that it has been above
either figure. A total of 10,069 deaths was reported, as compared
with 9,734 last week, 9,629 for the corresponding week last year, and
a 3-year average of 9,600. The accumulated total to date is 49,157,
as compared with 55,293 for the same period last year.
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Telegraphic morbidity report. from Stat heh officer for the week ended February
8, 1945, and comparison wth correpondin week of 1944 and 5-year median

In thes tabls so're In ts a delnfte rpot whe ad mp tha altough none waU rpo d,
enmm have occrred.

Diphtheria Influen Mama" Meiits .

Week Week Week Week
Division and State ended- Me- ended- Me ed-M- ended-- Me.

dian dan dian dian
Feb. Feb. 1940- Feb. Feb. 190- Feb. Feb. 1940- Feb. Feb. 190-
31 514 3, 5, 44 3, 514 13,11945 1944 1945 1944 1945 1944 1945 14

NEW ENGLAND

Mal --------

New Hami ..

Masachsts

Rhode Island
Connetict

MIDDL ATLNC
New York
New Jersey

EASNOTCENlMAI
Ohio-

Inichana.

W h -^-----
W 5NOXTECENTAI

Minnesota-
Iows,---

Mlsouri-
North Dota
South Dakota-
Nebrasa.-
KEansa-
SOUTH ATLANI

Delaware-----------
Maryland 2
DitOClo bi

Viginia
West Virginia.
North Carolina.
South Carolina.
Georgia
Florida

EAS TOUTHM CENTRAL
Kentucky --
Tennessee
Alabama
Missimippi 2

WESTSOUTECENTRAL
kansas

Louisiana
Oklahoma
Texas

MOUNTAIN
Montana
Idaho-
Wyoming- -.

Colorado

New Mexico
Arizona

Utah _.........

Nevada--.
PACI

Washington
Oregon-
Cafornia----------

Total

A weeks

110
0

3

0

1

22

0

13

12

12

7

0

3
9

-3

0

1
4

0

6
0

17
5
6
7
2
6

I8
2
10
8

9

3
6
'n

0

4

1
B
9
3
0

0

55

40

I

23

14

4

I

11

4

11

2

2

I

I

42

c

a

a
a

a
3B

0

0

0

4

0

1

13

a
10

13

19

8

0

3

4

7

3

0

1

6

0

4

2

12

14

4

6

6

6

8

21
21

18

16

656
92

61

160

2(

51

E

31

361
54it1
2<

12
4

1

1,731
464

1,311

222
it31

661
154

482

a

I JU

612
33

54
21

84

A11

21
2E

1,731

8
1,311

222

141

91
154
70(

a
0

4

54

I8
78

107
28
62

20
16
58
0
28

29
8
I

10
11
25

7
41

5

49

21

22

7

23
28

10
30
8

283
O

97
351
271
158

1,244
1,029
1,757

1,641
34'
716

1.297
1,320

1,011

141
291
137
'28
258

13
467
39
600
331
978
271
240

78

115
114
274

104

1i
11

431
100

1,321
723

1,757

180

108

371
188

554

330
103
141
13
37
2S

278

13
26
18

31
125
152
114

30

115
112
68

el .--I - - - I - --I -------I-

8

9

6

42

4

0

0

6

2

0

1

1

20

122
7

117
2,259

11
2

19
14

1
30

3

12

30

471
1,26

567
4,388

149

12
17a

a
355

793
114

S

389

471
121
562

4,388

93
28
28
1
11

74
3890

137

4

14c

.at
58

32
.42

91
21
63

476

218
8

22033
8

115
14
3

149
75

120
21
20
270

163
14
38
isa18
85
28
a

149
l1s

0

0

0

2

0

7

25

7

11

1

24

3

1

2

0

0

1

I

I

I

I
I

0

12

4

64

12

31

11

4

1

.1

14

a

1t
11

a
I

11

12

7

3
12

4

2U

2

a
1

1

0

3

1

1

11

2

49

0

0

0

4

0

1

9
3

6

2
1

1
1

1

0

0

2
0

0

2
0

0

1
3
2
2
9
3
2

3
4

2

4

1

2
0

0

0

1

0

0

0

0

0

2

1

1- 256 3101 4,3341 14,9121 14,91211,5742 18,6481 14,031 215 5 so
I2 -0: = I-d

1,7231 1,3151 1,640 21,437276,89 X65 WI 4,9391 8 671 1,1S2,S" 230

'New York City only. 'Period ended earlier than Saturday.

I Now York Oity only. I PerM ended owHer than Saturday.
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Tdeeraphic morbidity reports fro Sa health officers for th wek ended Febrary
1945, and comparson corresponding week of 1944 and 5-year median-

3ontlnued

PoloMntls Sciarlt fever Smallpox Typhoid and puar
________ _________ ________ ~~~typhoid fever'I

Week Week Week Week
Division and tate ded- Me- ended- Me ended- Me- ended- Me-

dian dian dian dian
Feb. Feb. Feb. Feb. 1940- Feb. Feb. '940- Feb. Feb 1940-

31 ,1 3, 51 3, 51 3, 5.
1945 1944 1945 1944 1945 1944 1945 1944

NExW ENGLAN

Maine

Now Hampshie-
Vermont

Massachuetts
Rhode Island---.
Conneticut.- ,

MIDDL ATANC

Now York
Newr -erey-
Pennsylvania
EAT NOIRTH CENTAL

Ohio _

Indiana.--------
Mlinols
Michigan2-------
Wiscnsin -------

WEST NORTHK CENTRAL

Midneot&L- - -

Iowa
Misouri
North Dakota

South Dakota ,
Nebraska
Kanswas------ ---

SOUT ATLANT

Delaware
Maryland 2
District of Columbia
Virginia
West Virginia

North Caroli

South Carolina
Georgia
Florida

EAS SOUTH CZNTRAL

Tenness ,,_--
Alabama

Mississippi

WS OUxHCENTRAL

Tex_* :
MOUNTAIN

Idahoh--- -

NeW Mexico

Utah.--- - - - -

Nevadao.
PAO=C.

Washington -

.... . . . .

Total

. - -

0

a
1

12
2

1

0

0

1
0

0

1

0

4

1

I
I

I

4

c

1

0

0

2

2

0

1

0

0

1

0

0

0

13

5

194

I
c

II

a

0

0

0

0

0

0

0

0

0

1

0

0

1

I.

..
1411 160

0

0

0

0

0

0

1

0

0

0

0

1

0

0

0

0

0

0I 'I

12

2S
168

414
262
18

92

86

19

34

13
97
138

6
149

85
103
63
117
9

25
14

97

53

15

0
14
18

152

11
70
14

102
2920
66

0

92

32

400

5,422

44

12
1t

22

322

174
291

199
188
110
40

56

116

11I

155
184
50

54

57

7

15
17

84~

369

2

10
75
76

55

40
12
73
4

12
166

192

361

19
10
12

-337
13
77

152

327
224
1801

97
74

109
a
28

30
9

0
83

21
48

54

57

8

19

13

84

67

11

10

3a
12
12

52
a

10

2

32

17
189

0

0

0

0

0

0

0

0

0

0

2
0

3
0

0

0

1
1
1

Io

c

c

. ~- -

2,4311 18,187

1a
44

0

0

0

0

0

0

0

0

0

0

1

1

1D
I

C

c
C
C
c
c

0
1

13

62

c

C

c

0

2

0

1

0

0

1

1

1

0

0

0

0

0

0

0

0

0

1

0

0

0

0

0

0

2

- I. -
77

1551 23

1
0

0

1
0

0

3

3

0

1

2DDDD 0

0

0

2

0

0

7

1

2

4

741

I
I
I

c

a

0

0

1

0

0

4

0

1

3

7

I

I

I

I

2

0

0

-1
0

0

0

0

0

5

131

384

0

0

0

2
0

2

6

1
4

1

2
2
2

0

0

3
1
0

0

0

0

0

1

0

2

0

0

1

2

2

0

1

1

2

2

3

0

0

0

0

0

0

0

0

0

4

83

391

aC

31

219

Perod ended arie tha Saturday
8 d p pod V rrted spty s lows: M uet, 1; New-York, l,Ilinois,

No a,D;eogia 2; Tea, 2.
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Telgraphic morbidity report fro h oJ;cere for the teek ended February
s 1945, and comparison it corre ding week of 1944 and 5-year median-
dontinued

Wbpagco_1 - Week so" FebruarY3U

Division and State emd~'- iMedISa' Dysntery En Rok1ftDivionnd WeeeMedan Mt. U- Ty6 Undu-
IrFeb. IFeb 11940- BJ Lun oe--i Ww oe

3, '4 .W - tiwvwfeve
1945 19s4 ble lary ~te ee

21

64

154

24

SI

211

131
14
74
(I
111

27
11

28
2
1

47

1
43

1
52
25
122
57

14
19

19

32
25

21
7

10

13

o
0

4i
43

16

27

23
0

a
0

33
87
13

,38

158
61

103

87
29
53
93
134

43
30
14
7
0

3
56

3
27
6

117
43
151
52
7

15

71
14
1

17
5

2

144

10

12
7

46

3
18
21

4

1I
17
s9

361
132
347

248
39

125

216
175

56

30
19
9

9

7

6

412

3

61

105

177n

'7|0
18
12

41
22

17

8

144

21

21
21
18

25

2

0

0

0

0

0

1
0

a

7

a

a

0

0

0

0

0

0

0

0

0

0

0

0~

13

1

0

0

0

0

20

0

0

0

0

0

0

0

0

0

0

0

41
a

0

0

0

0

0

10

0

0

&-&,1 ^ 1t 1-.:1 ^1- VIM WON I

354
194
15

NEW ENGLANI)

Maine----------

Vermont
M

dl-odeI

Conne tl

MIDDLE ATLAXTIC
New Yo ----
New ----------
Pennsylvania- --

EAST NORTH CENTRAL

Oh

bi an- -- --

Illnnoo
Mich ga's

WEST NORTH CENTRAL
Minnota

Iowa - -----
Missouri---------
North Dakota
South Dakota
Nebra k----------------

SOUTH ATLAN1IC

Delaware

Maryland
Distdet of Columbla
Virgiia-
W et Vstai
North Carolili-
SouthCa .

G ia--- ---

Florida------- ---

EAST SOUT CENTRLL
K entck t---- y----

Alabama

ESTSOUTHCE-- ---

idangL- -

Oklahoma

MOUNTAIN

Idaho -----------------
Wyomnm

Colaorao

Nevada -------------

WAWWri hona

Tota

Same 19

Averae 1924

f5 weks: 1W
_

Average, 1942-44

t

C
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a

a

a
0

0

0

0

0

0

21

0

0

10

0

0

11
0

0

0
0l
0l

4

I

2

1

a

a

0

0

0

0

0

0

0

0

I

0

0

0

0

0

I

0

0

0

0

0

0

C

C

4

I

I

0

1

a

a

1

0

a
0

0

0

0

0

0

, . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~0,,,_ _, , ,

1i

61

I

I

a

a

a

a

0

2

0

13

5

4
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4

a0

a
a
a
a
0

0

3

0

0

0

0

1

0

0
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0

0
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.0
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4

a

a

a

0

0
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0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0
0

0
0
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9,123
1C854
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112
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1
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0
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0
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WEEKLY REPORTS FROM CITIES
Cit reports for teek ended January 27, 1945

This table lists the reports from 8 ltie of more than 10,000 population distributed tbroughout the United
qtates, and represnts a oro section of the current urban incidence of the diseas Included in the table.

Infulensa 4
03i 1111 111

4& A ~ I*..0~

9 I I I -ag 9 9!
lz mi A IX0 co

NEW ENGLAND

Portland.- 0- 0 0 0 1 0 12 t 0 0
New Hampshire:
Concord-0 0 1 0 0 0 2 0 0 0

Massachusetts:
Bosto -1 1 0 29 0 10 0 105 0 0 30
FallRiver-0 0- 0 1 0 0 0 1 0 0 8

-------- 0 ---- 0 O 1 0 1 0 4 0 0 0
-W------- 0 ------ 0 0 0 15 0 16 0 07

Rhode Islad:
Providence-0 0 0 0 0 4 0 8 0 0 26

Connecticut:
Bridgeport-0 0- 0 0 0 2 0 1 0 0 1
lartord -2 0 27 0 2 0 1s 0 0 6
NewHaven- 0 0 1 1 2 0 7 0 0 9

MIDDLE ATLANTIC

New York:
Buffalo-0 0 3 0 5 1 10 0 0 1
New York----------- 8 0 3 4 24 16 78 0 265 0 0 93
Rochester -0 0 0 4 0 2 0 4 0 0 25
8- 0 0 0 0 2 1 0 3 0 0 16

NewrJyCamden-0 0- 0 0 1 3 0 1 0 1 0
Newark.-0 0 1 0 2 2 3 0 18 0 0 3
Trenton-0 0 1 1 1 0 5 0 0 0

Pennsylvani:
Philadelphia.- 1 0 1 0 6 7 31 0 81 0 14 28
Pittburgh- 2 0 2 3 0 0 8 0 15 0 0 7
Readi------------- O 0 0 2 0 3 0 1 0 1 0

EAST NORTH CENTRAL

Ohio:
Cicinnati-0 0- 3 2 16 0 26 0 0 8
Cleveland-0 0 2 6 12 1 76 0 0 37
Colmbus-0 0 1 1 0 1 3 0 9 0 0 14

Frt Way -- 1 0 0 1 0 1 0 3 0 0 0
IIn --------- 0 0 ------ 1 1 2 5 0 27 0 03

otend,-- 0 0----0 0 0 0 0 4 0 0 1
Ter Hate0 --------- 0 -- 1 1 0 2 0 4 0 0 0

Mflnol=
Chugo --------- 0 0 2 23 11 29 1 135 0 0 21

B ------- 0 0 0 5 0 2 1 13 0 0 1

Detrot- 10 0 2 3 2 10 0 110 0 0 17
F t - 0 0- 0 3 0 5 0 10 0 0 0
Grand pids 00. 0 0 0 3 0 11 0 0 0

Knosha-- 0 0- 0 0 0 0 0 3 0 0 18
Milwaukee-- 0 3 3 6 2 12 0 37 0 0 2
Rane--0 0 0 4 0 0 0 6 0 0 5
Supeior - 0 0 0 0 0 0 0 0 0 0 3

WE" WORTH cENTRAL

Duluth --- - 0 0 0 0 0 0 0 5- 0 0 1
MnI I 0. .... 1 1 1 a O 14 0 0 14
St. pad------- 1 0 . 0 0 0 3 0 9 0 0 1i

KansasCity0O 0 0 4 1 13 0 34 0 0 3
8t.Ioseph - 0 0- 0 0 0 0 0 12 0 0 0
8t. Lo .. 0 3 0 0 3 22 1 46 0 0 10

I I I I I I II
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City report for week ened January 27, 1945-Continued

* Infuenza 3
A :30~~~~~

_________~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~

WEW NORTH CENTRAL-
oontinued

North Dakota:
Fargo 0 0 2 0 0 0 0 0 0 0 0 0

Nebraska:
Omaha - 1 0. 6 1 2 0 19 0 0 1

Topeka----I-- 0 0 0 3 2 2 0 7 0 0 1

Wichita----------- 0 O00 0 0 3 0 18 0 00

OUT ATLANTIC

Delaware:
Wilmington------0 0 0--- 0 0 2 0 0 0 0.0Maryland:

Baltimore8 O 0 2 1 7 0 17 0 57 0 0 38

Cumberland-- 0 0 0 0 0 0 0 7 0 0 0

Frederick-- 0 0 0 0 0 0 0 0 0 0 0

District of Columbia:Wahntng 0 1 1 0 7 0 17 0 70 0 0 6
Lynchburg-- 0 0 1 0 1 0 5 0 0 0
Richmon O-- 0 0 1 1 3 0 0 4 0 0 1
Roanoke-- 0 0 0 1 0 1 0 3 0 0 0

West Virginia:
Charleston-- 0 0 0 0 0 0 0 1 0 0 0

Wheeling -- O 0 0 6 0 1 0 4 0 0 0

North Carolina:
Raleigh-0 0- 0 0 0 2 0 1 0 0 6

Wilmington- 1 0- 0 1 0 3 0 5 0 0 3

Winston-Salem- 0 0 10 0 2 0 6 0 0 3
South Carolina:

Chirleston-0 0 32 0 6 0 3 0 1 0 1 0

Georgia:
Atlanta- I 0 6 0 0 a 1 0 10 0 0 3

Brunswick-0 0 - 2 0 3 0 2 0 0 4

8avannah O-0 0 5 1 0 0 5 0 1 0 0 0

Florida:
Tampa-0 0 0 1 0 4 0 0 0 0 0

EAST SOUTH CENTRAL

Tennessee:
Memphis-0 0 2 4 22 1 20 0 9 0 0 17

Nashville - 0 0 0 0 2 3 0 5 0 0 0Alabama:.
Birmingham- 0 0 1 0 0 6 0 6 0 0 0

Mobile - ------- 0 0 2 1 0 0 2 0 0 0 0 0

WEST SOUTH CENTRAL -

Arkansas:Uttle Rock-- 0 0 1 0 O 0 0 0 0 1
Louisiana:

NewOrleans_ 8 1 9 4 11 4 8 0 16 0 0. 5

Shreveport-- 0 0 1 0 0 5 0 0 0 0 0

Dallas-- 0 0 0 0 0 2 0 4 0 0 2

Galveston-- 0 0 0 0 0 0 0 1 0 0 0

Houston -- 3 0 0O 0 3 5 0 7 0 1 0
SanAntonio-- 2 0 3 1 0 0 8 0 9 0 0 0

MOUNTAI

Montana:Billings -- 0 0 0 0 0 1 0 3 0 0 0
GreatFalls-- 0 0 0 0 0 0 0 3 0 0 0
Helena -- 0 0 0 0 0 2 0 1 0 0 0

Missoula. O-- 0 0 1 0. 2 0 0 0 0 0
Idaho:.

Boise -- 1 0 0 0 0 0 0 0 0 0

Denver- 6 0 2 0 4 1 3 1 21 0 0 6
Pueblo-- 0 0 0 0 0 0 0 9 0 0 0
ait Lake City- -00, 0 17 0 1 1 12 0 0 1
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City report for wcek ended January 27, 1945-Continued

Influenza

___ .2

~~~~~~~e

attle - 3 0 2 9 0 6 0 18 0 0 1
8po ne ------------- 2 O ------ O 0 2 0 2 0 0 0

------- - O O . I 2 0 0 0 3 0 0 1
Califonia:

Los Angeles . 6 1 11 3 21 5 2 0 59 0 0 11
Sacramento.-2 0 0 2 2 2 0 12 0 0 0
San Francisco- 0 0 1 0 50 2 10 0 33 0 0 7

-Total - 71 4 92 39 351 90 472 71,622 0 18 651

Correaponding eek, 194C 64 796 137 13,547- 603- 1,646 1 9 355
Averag, 190-44- 77

- 1,768 80 22,967- 67- ,312 3 14 964
3-year average, 1942-44.
5-year median, 194.
Dpentery, amec.-Cases: New York, 2; Chicago, 1; Los Angeles, 1.
DgsoWerty, baciUarg.-Cases: New York, 8; Chicago, 1; Detroit, 2; Charleston, S. C., 7; Los Angeles, 14;

San Francisco, 1.
Dywentr, umpecified.-Casep: Cincinnati, 5; Richmond, 1; San Antonio, 6.
Tularemia.-Cases: St. Louis, 1.
TVphku faewr, endemic.-Cas: Atlanta, 2; Savannal, 3;Blrmingham, 2; Mobile, 1; Little Rock, 1; San

Antonio, 1; Los Angeles, 1.

Rates (annual basis) per 100,000 population, by geographic groups, for the 89 cities
in the preceding table (estimated population, 1943, 34,385,900)

Influenza v) -

Newco-. 2ff0.0 . 0 16 2 6 .1 0 0.3.- 0~~~~~~~~~~'0 C

coA la. .O.4 80

W"t~~~~Notetd f.O O .0 2 81.99.5 2 0 O Q0 90
EaZoutCenrd .O I3 f3.4 101.713 0 O. O 1 N.O O 0
Mot -------- 5.0B O.O1.9 QO 1C 70 . 5 1 .O QO 5NewEngland--.--. 7.9 2.6 0.0 0.0 158 2.6 97.1 0.0 449 0.0 0.0 228

MiddleAtlantic- 5.1 0.60 3.2 3.2 19 13.4 61.5 0.5 187 0.0 7.4 80
EastNorthCentraL...- 6.7 0.0 2.4 6.1 32 15.8 60.8 1.8 288 0.0 0.0 79
WestNorth Central-----6.0 0.0 9.9 2.0 28 15.9 95.5 2.0 320 0.0 0.0 90
SouthAtlantic------- 16.3 L6 75.2 4.9 70 9.8 101.3 0.0 289 0.0 1.6 105EastSouth Central--- 0.0 0.0O 23.6 35.4 130 17.7 183.0 0.0 118 0.0 0.0 100WestSonthCentral--- 37.3 2.9 34.4 17.2 34 20.1 80.3 0.0 106 0.0 2.9 23Mountain---------55.6 0.0 15.9 0.0 175 7.9 71.5 15.9 413 0.0 0.0 56Pacifc.-----------20.6 1.6 19.0 9.5 133 14.2 34.8 0.0 201 0.0 0.0 32

Total------- - 10.81 0.6 14.0 5.9 53 13.7 71.81.1247 00 2.7j 84



FOREIGN REPORTS

CANADA

Provinces-Communioable di*ase&--Week ended January 13, 1945.-
During, the week ended January 13, 1945, cases of certain communi-
cable diseases were reported by the Dominion Bureau of Statistics of
Canada as follows.

PDn Nova New Que- On- | MaSn- Al-' British
Dima Edward SctaBrums- be ai oekatch-brt Colum- Total

Island wick 0 swan b bia

Chickenpox -- 9-- 215 523 76 30 81 252 1,186
Diphtheia --3 3 41 6 3 ---- 56
Gmanmea-es- --- 4 13 1 1 4 21 44
Infinenza.- 39 1 32 72
Menfinitis, meniiijo: 1 3 5 201 92 24 29-22 170 47MenlWt*B menin go-
coo ---- 1 3 2 ---1 7

MUmps ----- 3 232 19 5 92 26 723
Poliomyeltis --- -------1 - -- 1 2
Scarlet fever --2 17 .126 98 17 4 82 27 373
Tubercuosi (all forms) -- 2 1 294 45 6-- 103 30 481
Tpdandpaty 2-12
Undt fever --- 1 2 -----3
Venereal daseises:

Gonorrhes -21 10 83 112 55 24 29 45 379
Syphlls .- 7 14 123 92 9 10 9 12 276

Whooping cough -- 164 134 8 2 19 50 3

CUBA

Habana-Cornmunicable di8ease-4 week8 ended January 6,1945.
During the 4 weeks ended January 6, 1945, certain communicable
diseases were reported in Habana, Cuba, as follows:

Diseae Cases Deaths. Disease Cass Deaths

Chikenpo- 6 - Scarlet fever --1 ----------
Diphtheria Pu-20- Tuberailois- 3-
Maaria- 3- Typhoid fever -- - 15 1
Measles -3

UNION OF SOUTH AFRICA

Poliomyelitis.For the period July 1 to December 16, 1944, a total
of 530 cases of poliomyelitis has been reported in the Union of South
Africa. The numbers of cases reported for recent weeks are as follows:
Weeks ended-November 25, 1944, 70 cases; December 2, 82 cases;
December 9, 105 cases; December 16, 50 cases.

(224)
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WORLD DISRUTION OF CHOLERA, PLAGUE, SMALLPOX, TYPHUS
FEVER, AND YELLOW FEVER

F o d omers of the ubic Halth Service, American onsuls, Intenton Offioe o Public
Health, Pan Amerian I rBureau, hbeth section of the League of ations, aurces The
reports cutained in the folloW table must not be omddered as complete or fIW as regads either the
list di 0euntes minded or the figures for the pariulw countri for which reports are given.

CHOLERA
[C indicates cas)

Nonz.-Since many of the figures in the following tables are from weekly reports, the accumulated total
are for approx atedsat.

PhoeNoXDecember January 1945-week ended

hd ~C 20 5 4 7 -I
CDle_ 140-vfC3,479 1279

194 6 13 20 2

342a- --C174

Vl C_ __________________ ____C1

PLAGUZ
IC indicates cases; D, deaths; P. present)

AFRICA
Algeria-C
Bechuanaland C
Belgian Congo- ---------------------- C

Plague-Infeted rats.
British East Africa:

Kenya- C
Ugands - C

Egypt.C
-8 _C

Freh West Afica Dakar- C

Morocoo (FrEnch) C
Rhodesia, northermn -C

Suxdan (Frech)-D

UJnio of South Afrca-C

ChinIa:
Chekag Provine - C

-- - r - C

FPoXochoC

~~~~~~CIndia-C
IdChina-C

Plgeinfected rats
zunor:

Portugal: Aore- C

Bolivi:
Chuquisaa Departmnt-C
Santa Cruz Department:-C
Tarija X)partment-C

Brazfi-C
Ecuador:

Chimborazo Province- C
Lopa Province-C

Per:
Ancas Department-C
oambayeque Departent-C
LSbtad DePartment- C
LimaDepartment- C
Plum Departmet-C

OCEANIA
Ha Territ:

1amakua Disrc -
P1m.hinf~*A r* U

59

-34-
P

12
8

654
76
163

.119
182

1
71
1

55
48

P
P

104
11,025

57
82
222

5
5
12
94

7
2399

2

3

II

9
-- I-- --I--

16
25

3--
3

2

2

3J21

ji4
_ _ _ _-

__---

__---

1

4 I::--- -----I-----12 --_- I - -

60
1
7
27
2

3
3
2

64 5 __--
h7y 2

I'Pcumoni pbgu.
From the be ing of the outbreak in October 19.

' For the peod lan. 1-10,1945.
4fInlds 1 deth rom pneumonic plague.
IPlgw Infecti as alo proved in a pool of 53 fleas on Mar. 7,1944, in another pool of 75 feas on Dec. ,

1944,Inapooddfratson Dec. 17,1944, and In tissue from a poolof8mice o Aug. 20, 1944.
I d 12 phgue-infected mice. -

-...a -- ---------------------------- - .1. - ------------------------------

I---------- -------- --------

----------
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SMALLPOX

[C indicates cases; P. preent]

AFRICA
Algeria C
Angola - C
Basutoland - C
Belgian Congo- C
British East Africa:

KenCa ¢

Tanganylka -CUganda -C
Cameroon (French) -C
Dahomey----------- -- c
Egypt ---------------------------------- CFrench Equatorial Africa -.C
French Guiea- C
French West Africa-C
Gambia C
Gold Coast -- C
Ivory Coast- C
Mauritania -c
Morocco (French)- C
Mozambique- C
Nigeria- C
Niger Territory- C
Rhodesia, northern- C
Senegal- C
Sierra Leone- C
Sudan (Anglo-Egyptian)- C
Sudan (French)- C
Togo (British)- C
Togo (French) -CTunisia -C
Union of South Africa: Natal- C

ASIA
Arabia -CCeylon -CChina: Kunming (YunnanFu)-C
India- C
Indochina- C
Iran- C
Iraq- C
Ralestine- C
Syria and Lebanon- C
Trans-Jordan- C

EUROPE
France -------------------------------- C
Gibraltar -C
Great Britain -C
Greece- C
Italy- C
Portugal -C
Spain- C
Turkey- C

NORTH AMERICA

Dominican Republic
Guatemala
Honduras
Mexico -- ---------------------------
Panama (Republic)

C
C
C
C
C

SOUTH AMERICA
Bolivia -: C
Brazil -C
Chile-C
Colombia- C
Ecuador- C
Peru- C

Lima- C
Venezuela -C

94
122
203

3,418

3, 196
147

2,637
4, 296
416
88

10,970
1,807
1,081
221
13

107
478
2

745
5

4,181
603
136
193
416
2

2,040
90

11,848

226
36
54

242,025
1,557
792
54
165
182
2

3
P

3 18
321

1,260
32
180

5,707

1.
33
9.

2,483

1,092
7,99

30
*1,515

29
314
31
461

71

46
3

-209
_

o
_ _

61

2
2

3

85

161

1
55.

-- i0----

108
126

1ii

'anu% oember
January 194&-week ended

1944 ~6 13 20 27

--------

--------

--------

--------

--------

--------

--------

-------

--------

--------

--------

--------

----i--

20

.-

--------

48

--------

--------

ii-

--------

--------

--------

--------

--------

--------

39

---------- -------- -------- --.-----
I --1-

86

123

14

. --I i

I Approximate number of cases reported from Jan. 1944 to Nov. 9,1944.
2 Includes imported cases.
' Includes 1 case imported from the Middle East.
4 From the period Sept. 10 to Dec. 9, 1944.
0 Includes delayed reports for the year to date.

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

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

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

15
--------

--------

--------

--------

--------

--------

--------

--------

12
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TYPHUS FEVRE
[C indicates cas; P, present]

JanuaryDec January 1945-weCk ended
1944 6..i... 13 120 127

AFRICA
Algria -C 1,517 158
Bamutoland-C 101 :
B01dan Congo -C 71-
B EhIast Africa: Kenya - C 14
lb_ - C 18 -

E :gypt-C 17,756-
FrienhGuinea- C 2-
French West Africa: Dar-C 56-
Gold Coast -C 7-
Libya Trlitanal -C 1-
Moroco (French) -C 2,753 78- 99
Moroco (Spanish)- ------- C 11 ---------- -------- -------- -------- --------

Mozambique -C 3-
Nigeria-C 2
Rhodesia,northern- C 126 25
SierraLeone-C33-
Sudan (Anglo-Egyptian) -C 3-
Tunisia---------------------C 963 ------ ----------------

UnionofSouth Africa -C 5,788P
ASIA

Arabia: Western Aden Protectorate- C 416--- - -

Ceylon -C 1 --

China: KRunming (Yunnan Fu)-C 130-
Inidia------------------- ---C 10 --------

Indochina -C 1,004- - -

Iraq-C 619-
Palesti- -C 496 8 .
Syria and Lebanon -C 428
Trans-Jordan - C 47-

Bulgaria--------------------C 686 ------ ----------------

France- -__ ___C 11 ___ _ __ ___ ___------ --

Germany -C 2, 467 - -

Gibraltar -C 1
Greece -C 379-
Hungary -C 3,323 13
Irish ree State -C 81-----
ItalY C 10-Netherlands-C 8-- ---

Norway-.C 1
Portugal-C 25 5

RuXmanaC '6,000-
SlovaiaC 338 9-.Spain-___________ ___ ___C ,477-
'Ji,rkrey-C 2, 514 337 83 117 10075
YugoslaviaC 8 ,088-

NORTH AMERICA
Costa RiCa'- C 2-
Cuba-C-2-
Dominican RePUbliC-C10-
Guatemala ___ -__ __ __C 2,061 83.
Jama.caC 58 2-
Mexio- C 1,5657-
Panama Canlla ZOne -C 1-
PuertoRiCO'-C 1843-
Salvador---------------------------------- C 7-
Virgin Islands - C 19 1-

SOUTH AXEWCA
Bolivria-C 344-

BrazilC 4-
Chile-C 403-

COlOmbia'-C 303-
Curacao-.C 6-
ECuIadOr-C 528-

- C 974-
Venzela-C 94 8-

OCEANIA
Australia'C 179 6-
HawaiTerritory' - C 157 . 6 2 1

Reports from some areas are probably murine type, wille otners proDabiy ine'l,,e Dorh murne ano
loue-borne types.

' Reported as tick typhus, probably boutonneuse fever. 2'Reports cases as murine type.
' For the period January 1-10, 1944.
4 A report dated Mar. 30, 1944, states that an estimated 800 deaths from typhus fever have been relYorted

In Wester Aden.Protectorate, Arabia. & For the period Jan. 1 to May 7, 1944.
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YELLOW FEVER

(C Indictes ns; D, deaths)

AYRICA
Congo:
a-b e-- -- D

B av e C
Bdo ado D
LeopoldpI-e- C

Gold Coas:
CapeCoaoas C

Ho- C
Kinmpop- - C
Northern Territories- C
Neawam- C
Sekondi -_- C
Tamale -C
Yendl- C

Ivory Coast:
Abidjan- C
Divo -C

Nigeria: Bukuru- C
Portugue Guinea: Port Bintam-C

EUROPE

Portugl: Lisbon.3

SOUTH AMERICA
Bolivia:

La Paw Department -C
Santa Cruz Department -C

Brazil:
Acre Territory -D
Matto Grosso State- D
Pars State - D

Colombia:
Amawas Dqpartment- D
Boyaca Department- D
Caldas Department- D
Cundiar Department- D
Intendenlda of Meta-C
Santander Department - D
Santander del Norte Department- D

Venezuela:
Barinas State- C
Bolivar State - D
Tachira Stat -- C

January 194&-week ended
Novsubr 94e Ii
1944 6 113120 27

2
'13

1

1
t1
1
1

21
21
.21

1

1
1

11

3
2

4
1

4

I------- --------I--------

I-- -_
---------- -------- ------- -------- --------~~~~~~~~~

2
1.

iIneludes 11 cas of suspected yellow fever.
2 uscted.
s Acording to information dated Jan. 21, 1944, It is reported that a vessel which called at the islands of

Sao Tome and Cape Verde arrived at Lisbon, Portugal, with cases of yellow fever on board.
4 For the month of January 1915.
s Includes 21 cans of suspeeWd yellow fever.

x
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