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The purpose of this report is to present a method of purifying and
precipitating the erythrogenic toin of the hemolytic streptococcus
for use in active immunization against scarlet fever. Such a modifi-
cation greatly reduces the amount of nitrogen-containing compounds
present in the immunizing material either as constituents of the
broth or as bacterial proteins elaborated by the growing bacteria,
apart from the erythrogenic toxin itself. At the same time, the.
method prepares the toxin in an insoluble form which gives it the
antigenic advantage of slower absorption when injected for purposes
of producing active immunity. Clinical data are also presented
which indicate that such a preparation is tolerated in larger doses
than is the case with the unpurified soluble toxin, and that a small
total dose is required to bring about a negative Dick test in a satis-
factory.percentage of the susceptible individuals treated.
Ando, Kurauchi, and Nishimura (1) showed that the crude hemo-.

lytic streptococcus broth filtrate contained two substances capable of.
invoking skin reactions: (a) A substance which is alcohol-insoluble
and relatively heat-labile, and (b) a substance which is both alcohol
and acetic acid insoluble and which is heat-stabile. From clinical
data which these authors (and also Toyoda and Futagi (2)) present,
they conclude that the acetic acid insoluble fraction is identical with
the nucleoprotein obtained by extraction of the washed bacteria
themselves, and that the skin reaction resulting from the injection
of this fraction is a manifestation of sensitization to this bacterial
protein without relation to susceptibility to scarlet fever. Con-
versely, they conclude that the alcohol insoluble fraction contains
the true erythrogenic toxin, of scarlet fever and skdn reactions pro-
duced by injections of this fraction indicate susceptibility to scarlet
fever, this latter substance being the essential fraction contained in
the Dick test toxin.
Green (3) modified somewhat the above method of collecting the

alcohol-insoluble fraction so as to obtain a higher yield of the essential
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tQxin. He found ,this fraction "completely inactivated by heating
for 30 minutes at 1000 C.", and that boiling for 3 hours was required
to destroy: the acid insoluble fraction in the dilutions used. This
investigator also concludes that the alcoholinsoluble fraction repre-
sents the true erythrogenic toxin of scarlet fever, and that the acid-
insoluble fraction "appeared to be identical with a similar acid-
insoluble fraction derived from an alkaline extract of washed bacterial
bodies."
The findings to which reference has just been made have been con-

firmed by a parallel study carried out by the writer of this report.
These two frpctions invariably are present in the crude toxin. The
alcohol-insoluble, heat-labile fraction invokes the Dick test reaction
of susceptibility to scarlet fever, combines readily with antitoxin, and
produces the symptoms of scarlet fever (except the sore throat)
when injected in a sufficiently large dose in a Dick-positive child.
On the other hand, the acid-insoluble, heat-stabile fraction invokes
skin reactions more frequently in adults (where scarlet fever sus-
ceptibility is less common), possesses no combining power with anti-
toxin, and produces both local and constitutional reactions (but
which are not typical of scarlet fever) when injected in sufficiently
large doses, p.ruicuarly in an adult.
The coexistence of these two fractions in the crude toxin should

cause no surprise in view of our more extensive knowledge of the
reactions induced by diphtheria toxin where an exactly parallel situa-
tion appears to exist. Susceptibility to the true toxin in either disease
occurs when the titer of circulating antitoxin falls sufficiently low,
whereas reaction to the heat-stabile bacterial protein is dependent
upon sensitization to this protein brought about by actual contact
with specific protein. Hence, we find that disease susceptibility (as
measured by the Dick or Schick tests) decreases with age and extent
of exposure, whereas sensitivity to the nucleoprotein increases with
age and extent of exposure. Not infrequently reaction to both
factors exists im the same individual.. How often and to what degree
this hemolytic streptococcus allergic state exists in the general popu-
lation is shown by Myers, Keefer, and Oppel (4), Menten, King,
Briant, and Graham (5), Derrick and Fulton (6), Gibson and Mc-
Gibbon (7), Lyttle, Seegal, and Jost (8), Zingher (9), and Ando,
Kurauchi, and Nishimura (1).

METHODS

Purificatio of Ae erythrogenic toxin.-The Dochez NY-5 strain of
hemolytic §streptococcus has been used in this study because of its
uniformly high toxin production and also because of its good antigenic
properties as indicated by the results obtained in preparing antitoxin
for therapeutic use. However, a considerable number of other strains

8-20June 25 13



&21

hiae been studied, and the method has been found -eAkilly applicable
irespective of the disease of origin of the particular strain. In
-principle, the method to be described is the same as that used by
Ando, Kurauchi, and Nishimura (1) and the modification devised by
Green (3). Certain changes have been made by the writer which
seem to simplify the method and improve the yield.
A toxin of high potency is desirable. This may be obtained by

culturing the hemolytic streptococcus in three-quarter strength
Douglas tryptic digest broth with an initial pH of 7.£ and a meat
base of either veal or human placenta. After the broth is sterilized,
0.75 percent of dextrose (in the form of a sterile 50-percent solution)
and 0.3 percent of a 0.25-percent alcoholic solution of phenol red are
added. The completed medium is now incubated for sterility, and
at the proper time the warm broth is inoculated with a young, rapidly
growing culture and incubated at 370 C. until growth ceases. Growth
is prolonged by carefully maintaining a pH of 7.0-7.2 through the
addition of 15 percent NaOH solution as frequently as the color
change of the phenol red indicates a pH of 7.0 or lower. (The addition
of the alkali is facilitated by providing the culture flask with a two-
hole-stopper, one hole being fitted with a bent, cotton-stoppered vent
tube and-the other with a straight glass tube through-which the alkali
may be added. This latter tube is -protected with an inverted small
test tube, -and the entire top of the flask is protected with a paper cone.)
The culture flask should be vigorously rotated while the alkali is
being added in order to inure rapid mixing. During the period of
greatest growth the pH may need to be adjusted as often as-every
lOto 15 minutes. When growth has ceased, the culture is tested for
purity, the toxin broth is filtered free from bacteria, 0.4 percent phenol
is added, the pH is adjusted to 7.0 and, finally, the toxin is stored at
Q-50 C. for aging before titrating its potency. This method should
produce a toxin having a potency of approximately 150,000 STD
per cc, provided a suitable strain is used.
The purification of the toxin is accomplished, as follows: To 3.5

volumes of 95 percent ethyl alcohol, cooled to 00-C. or lower, add 1
volume of toxin which has been cooled to 0-5o C., shake immediately
and vigorously for about 1 minute, and then quickly collect the pre-
cipitate by centrifugation. Redissolve the moist precipitate in not
more than one-fourth volume of normal saline and add 2 percent of
glacial acetic acid. Mix and store at 0-5o C. overnight. Remove
and discard the precipitate (nucleoprotein-containing fraction) by
centrifugation. Dilute the supematant liquid to one-half volume with
buffered, phenolized line as is recommended by the scarlet Fever
Committee for the dilution of the test toin (1 part of phosphate
buffer, pH 7.0, 9 parts of 0.85 percent NaCl, and 0.4 percent phenol).
Finally, filter through a Berkefeld candle and store at 0-50 C. If this



purfied toi iwto be -sed-soem for the -preparaioa of,pstd
toin as described below, the pH need not be adjusted at this stage.
However, if the toxin is to be kept for any length of time, it is advis-
able to adju-st the pH to 7.0 during the process of b up to the
one-hall volume.
Should a toxin of greater purity be desired, the alcohol and acetic

acid precipitation step may be repeated. A purification involving
two alcohol and one acetic acid precipitation will retain about 60
percent of its original potency, with the elimnination of approximately
90 percent of the total nitrogen as is indicated in the following table:

Total nitrogen pr
1OI cc Peent of

Designation of toxin ntotal
Raw toxin Purified removed

toxin

HL-43-- 206.7 28.4 86. 8
179 _------ ----- - -_-_--------------_--_-_______________ 150.4 11.292.6

3H-H-14 _- - 167.9 10. 8 9& 8
337-H-1H-_ __ __ 167.9 & 2 98 1
02221 _----________________________________________--___----__-- 330.3 37.7886
42646--------------------___ -------_-_____-_______ ---------- 198.0 1&993O

The preparation of precipitated erythrogenic toxin.-Potassium alum
does not precipitate the toxin. Trials with various protein precipi-
tants disclosed the fact that tannic acid forms a stabile, insoluble, and
noncorrosive compound with the toxin. For this purpose a 0.5
percent concentration of tannic acid in the toxin of pH 6.0 or less
precipitates essentially 100 percent of the erythrogenic toxin and only
about 40 percent of the total nitrogen contained in the crude toxin.
With purified toxin 0.5 percent tannic acid precipitates all of the total
nitrogen. The precipitate forms as large, whitish-gray floccules which
slowly settle out. This precipitate is apparently inert from the stand-
point of producing tissue necrosis. One cc of a fourfold concentration
of the precipitated toxin when injected subcutaneously into the
abdominal wall of guinea pigs produced a well localized induration
which persisted for nearly 3 weeks, but at no time was there any evi-
dence of tissue destruction. Up to the present time over 4,000
children have received either subcutaneous or intradermal immunizing
doses of precipitated antigen without any evidence of local abscess
formation.
Such a washed precipitate remains as a loose flocculent mass when

resuspended in its original volume and kept at 050-C., but when stored
at room temperature, or when it was shipped across the continent, and
return, in sUmmer, it contracted into a firm, dark-colored mass which
could not be resuspended by shaking. However, it was found that
the addition of a colloid would prevent such clumping. Acacia has
been used for this purpose, since neither its presence in the immunizing
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toxin sspension interferes with the antigenic value nor does the small
amount used possess any objectionable features for parenteral use
in the humian.
The various steps in preparing this precipitated toxin are as folows:

Dilute one volume of toxin, previously cooled to 0-5° C., with three
volumes of cool, phenolized buffered saline solution of pH 6.0 (9 parts
0.85 percent saline, one part phosphate buffer pH 6.0, and 0.4 percent
phenol),.,and add slowly to this diluted toxin 0.5 percent tannic acid
(0.5 percent of the original volume of toxin) which has previously
been dissolved in one volume of buffered saline. Shake vigorously
during the mixing process and for a short time thereafter. Allow
to stand. at 0-50 C. until the precipitate has settled out, usually over-
night. Draw off the supernatant liquid and replace with an equal
volume of fresh buffered saline. Mix thoroughly and again allow the
precipitate to settle ouit. The washing is repeated until all color of
the original toxin has disappeared and the filtered wash water no
longer gives a test for tanuic acid with ferric chloride test solution.
Usually three washings suffice.

Finally, all possible supernatant liquid is drawn off, sufficient 10
percent acacia solution is added to give a 1-percent concentration in
the final volume, and enough buffered saline is added to bring up to
the oiginal volume. It is needless to add that the sterility of the toxin
must be preserved throughout the entire process. This now represents
the purified and precipitated toxin from which further dilutions are
made for immunization purposes.

Preparation of the individual immunizing do8es.-The dilution of
this stock suspension of purified and precipitated toxin into suitable
immunizing doses depends upon the potency of the stock suspension,
the desired final dose, and its volume. The dilution formula is as
follows:

A. Stock suspension of toxin.
B. Sterile acacia solution (10 percent) enough to give a 1-percent solution.
C. Sterile saline-phosphate buffer solution of pH 7.0 (the formula is given

above under toxin purification).
As a result of the trial immunizations which are to be described later,
the intradermal method of injecting the antigen seems preferable, and
in 3 doses of 750, 3,000, and 10,000 skin-test doses, respectively. The
volume of each intradermal dose is 0.1 cc, and therefore the stock
suspension is diluted by the above formula into 3 doses of 7,500,
30,000 and 100,000 skin-test doses per cubic centimeter, respectively.
From this it will be seen that the stock suspension must contain at
least 100,000 STD per cubic centimeter. An interval of 2 weeks is
allowed betwe.n injections. There is some evidence to indicate that
a longer interval will produce a higher percent of immunes.



The pefewt~edsit. for making ' -intrdmi injectioinis the
outer surface of the lower half of the upper arm.
Actim immunization with purwiied and precipitated toxin.-Intra-

muscular, subcutaneous, and intradermal injections were made in
different groups of children in order to determine the method of prefer.
ence with regard to (a) local and constitutional reactions, and (b) the
immunity response as masured by the Dick test at some later date.

It soon became evident that the child very definitely showed a
preference for the intradermal method. In the child's mind, immum-
zation by this method merely meas another skin test. (There is
available a 26-gage needle, three-sixteenths of an inch in length and
with one side of the hub beveled so that the needle shaft will be flat on
the skin.) Intradermal injections can be made quickly, with little
preparation and equipment, and it is easy to maintain aseptic tech-
nique. Intramuscular injections invariably cause muscle soreness of
some degree. The intradermal injection causes a clearly circum-
scribed area of induration which lies superficially without involve-
ment of the muscle. This eliminates muscle soreness on motion, a
very important factor in the active child. There may be localized
tenderness on palpation. An occasional child, usually an older one,
may develop more extensive local swelling. There is a wide individual
variation in the mimum dose which is tolerated without significant
reaction, irrespective of the route selected for making the injection,
and there is also a rather constant age factor, reactions increasing with
age. The underlying cause for these differences in tolerance is not
clear, but it is the writer's opinion that previous sensitization to the
specific bacterial protein plays a very great role both in individual and
age variations.

Trial doses which have involved injections in a total of 3,208 persons
(nearly all of gra.mmar-school age) have been given in a studv to de-
termine the practicability of this purified and precipitated toxin. An
initial intradermal dose of 750 slkn-test doses and a second dose of
3,000 skin-test doses causes essentialyno significant reaction. A third
dose of 10,000 skin-test doses in a group of 871 caused vomiting in less
than 5 percent. This vomiting was rather peculiar in that it so
frequently occurred within a few hours of the injection and was so
quickly followed by complete relief. Other constitutional symptoms
were isignificant in the 871 children. Local reactions following either
of the three injections were not important.
The same doses given as subcutaneous or intramuscular injections

may be expected to cause constitutional reactions more frequently and
always more local discomfort.
Another indication of the very little discomfort experienced by the

child from three injections of 750, 3,000, and 10,000 skin-test doses,
respectively, is that in a group of 1,203 grammar-school children,
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sattered through 17 schools, only 5 (or 0.4 p t) refused to com-
plete the course of treatment and the retest.

TAe&a 1.-Active immunization of Dickpositive children of grammar school ane
with sucutaneous or intramuscular injections of purified and precipitated scarfiet
fJis streptococcus toxin

Results ofreteting wth stand-
Total skin ard control toxin I

Group test doses of
.-.toxin Number PNertlcrPentretested negative

A - 5,000 37 7.2
B -810,500 64 5O781

C0. _-' 21,000 37 34 91.9
D-825,000 360 32 92.2

toRegei made 1 to 2 months after the last immunizing injection.
(iven in 2 graduated dose witb a 2-week interval.
Given In 3 graduated doses with 2-week intervals.

The immunity produced by the subcutaneous and intramuscular
injections of the purified and precipitated toxin is shown in table 1.
Group B received 500, 2,000, and 8,000 STD, respectively, as the
three injections and without significant reaction. Group D received
1,000, 4,000, and 20,000 STD, respectively. However, local and con-
stitutional reactions were too frequent with the latter dosage, even
though the percentage of immunes is satisfactory.
Table 2 gives the immunity results following intradermal injections

of two or three doses. It will be seen from the retest results that a
satisfactory percentage of immunes may be obtained with either two
or three intradermal injections. However, when the resultant reac-
tions are considered, the larger doses given in the two-dose method
are uinatisfactory because of the frequency of constitutional reactions
(about 20 percent).

TABLz 2.-Active immunization of Dick-positive persons tith intradermal injection
of purified and precipitated scarlet fever streptococcus toxin

Results of retest
Total skin test

Group Age range of persons treated doses of toxin
injected N mber Negative Percent

Number Negatiegtv

A_ _ 6-13 - -- _----4 ------- 4,000-4 000 172 96 55.8
B -__ o_ - ------ 40009,000 439 362 82.4
C-__ -do -- - 13, 750-16, 000 1,008 842 83.5
D- Presnchool- 8000 19 17

High-school students and pupil nurnses 16,000-19,000 47 42-_

An intervalof2weekswasallowed between dosesin groupsA C,and E. The interval was5weeksIn
grpsB and D. Groups A, B, and D received 2 doses; groups 6 and E, 3 doses. The volume of each
Injeiown was always 0.1 cc, and the injection wasmade on the outer surface and lowerbalf of the upper arm.

The practice has been not to retest the treated children sooner
thanl 1 month after the last imm injection. As a general rule,
it may be said that the longer the interval between imm ation



andAh6;retbes fiW more rigid the piesure of the ant value. of
the method used.

Sera from three boys whose Dick reaction had been rendered
negative by two intradermal injections were titrated against controls
consisting of three sera from boys witb "natural" Dick negative
reactions. Each of the six neutralized more than 20 skin-test doses'
of standard toxin per cubic centimeter. Unfortunately, the titra-
tions were not carried to an end point.

Insufficient time bas elapsed to give great significce to any change
in the incidence of scarlet fever within the age group studied. Nev-
ertbeless, the trend is very definitely to a grouping of the reported
cases in that age group of the population not included in the study
group (namely, the first six grades of grammar school). For example,
based on a 6-year average, 55.8 percent of all the cases reported
occurred witbin the age range of 6 to 12 years, both inclusive, whereas
since immunization started this percentage has fallen to 31.7 percent
with no case occurring in a treated child. In one community having
300 children in the-first six grades of grammar sebool, active immu-
nization with-two doses was started in the midst of an outbreak,
which to date bas totaled 32 cases. Six months have elapsed since
the first injection with no case in a treated child, as against 13 cases
in persons neither tested nor treated. A detailed epidemiological
report will be made at a later date covering the entire study group.

DISCUSSION

As a result of this study, which was begun in May 1935, there
has been developed a practicable method of preparing the hemolytic
streptococcus toxin in the form of a purified and insoluble antigen.
The modification outlined in Appendix A greatly simplifies the earlier
method used in the major portion of this study.

Using human placenta as the source of the essential broth proteins
in place of veal or beef eliminates from the toxin foreign proteins to
which some humans are sensitized. Inclusion of the acetic acid
precipitation step removes most of the undesirable heat-stabile
protein fraction without causing any appreciable reduction in the
amount of erythrogenic toxin present. The insolubility of the finished
product retards absorption and thereby lengthens the period of
antigenic stimulation. The intradermal route of making the injec-
tions in itself retards absorption and also greatly reduces local pain
and muscle soreness.
The injection of 3 intradermal doses of 750, 3,000, and 10,000 skin

test doses, respectively, changed the Dick reaction from positive to
negative in over 80 percent of the children treated. It was observed
that the percentage- becoming negative varied somewhat with the
economic status of the family and with the incidence of endemic scarlet
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fevemin the community. There is ablo v age vaiation yoanger
children, on the average, being slightly more difficult to immumZe.
The three injection-intradermal method was well received by both

child and parent. In the present study 9,379 children were given
consent slips; and of these, 6,005, or 64.03 percent, were returned
with partal approval. Of the 6,005 children given the preliminary
Dick test, 44.06 percent were positive; and of these, less than 0.5
percent refused to complete the course of three injections and a
retest. The writer feels that some consideration must be given to the
viewpoint of the child, parent, family physician, and health officer,
and to the importance of the disease itself, in devising methods of
active imm ation. Experience has shown that the production
of complete group immunity against any disease is impracticable.
However, if in the case of scarlet fever it is desirable to produce more
ime unes than is accomplished by the three-injection method used in
this study, it can readily be done by one of three methods: (a) By
giving a fourth injection to those who give a positive reaction on
retest; (b) by increasing thenumber of skin test doses in the third dose
(in one group studied 95 percent tolerated a third dose of 12,000 STD
without significant constitutional symptoms, and approximately 85
percent tolerated 20,000 STD); or (c) the routine administration of
more than three doses to all Dick positive children. Of these three
alternmaives, the first- would- be preferred by both child and parent,
and offers the least administrative inconvenience.
Because of the very high percentage of preschool and first-grade

cbildren who are Dick positive, and because of the occurrence of more
than half of the reported scarlet fever in the 6 to 12 age group (both
inclusive), the writer feels that active immuniation should be re-
stricted to the first-grade children and such younger cbildren as can
be reached. The preliminary Dick test can then be omitted. How-
ever, a retest should be made 1 to 6 months after the last immunizig
dose.
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Appendix A

A MODIFIED BROTH FOR TOXIN PRODUCTION

From the begin of the experimental work with purification of
the toin it was evident that the steps involved in the purification
proes were somewhat intricate, though not sufficient to render the
procedure impracticable. However, simplification is always to be
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de~ired; and witb that in nd, further study has been given o this
point in preparing the purified andL precipitated toxin.

In an earlier report (10) the writer mentioned that the usualbroth
employed for streptococcus toxin -production contained an amount of
nitrogenous material far in excess of maximum growth requirements.
In fact, one-quarter strength broth produced as much toxin as full!
strength.
Another factor to be considered is the character of the protein which

remains in the antigenic material, aside from the protein of tbhg toxin
itself. If this is an homologous protein it may be expected to eliminate
such reactions as would occur through the injection of beterologous
proteins. Therefore, human placenta has been used as the base for
the culture media. The placentas, with all attached membranes and
blood, are quickly cooled and this material is used, weigbt for weight,
in place of the beef, or veal, formerly used in making tryptic digest
broth.

Fullstrength Douglas tryptic digest human placenta broth is made
by the usual formula, and from this the diluted broth is prepared as
follows:
Ful strength broth ofpH 7.2_-____________________________________ 250 cc.
Sodium chloride - ----------- ____________________ 5 gn.
Phosphate buffer of p1I 7.0 __________ 100 cc.
Distled water- -__----_____________--____________--____________650 cc.

Bring the media to a boil and filter through paper. Distribute into
culture flasks of the desired volume which have been fitted with stop-
pers, as previously described. Sterilize in the autoclave in the usual
way. When cold, add 1 percent of sterileh serum, 0.75 percent
dextrose (use a 50 percent sterile solution), and 0.3 percent of a 0.25
percent alcoholic solution of phenol red. These additions are made
through the tube in the stopper, as already described. Incubate for
sterility and culture for toxin production in the manner previously
outlined. Growth proceeds somewhat slower in this diluted, buffered
broth.

Purification and precipitation of this toxin is accomplished as
described above, but with the following change: The alcohol precipi-
tation step is omitted. Two percent of glacial acetic acid is added to
the cool toxin (05O C.). As soon as the precipitate has formed, it is
discarded by filtration through a Berkefeld or Seitz filter. Precipita-
tion with 0.5 percent tannic acid is made at this point in the manner
outlined above. There is essentially no loss in potency through acid
precipitation alone, whereas with the inclusion of the alcohol step a
considerable loss follrws.
The following report represents the analysis of one such batch of

purified and precipitated toxin:

cma
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A- Toa1ntwgsper10-eco __e,ud,etin. t- .-- g
B. Total nitrown pw 100Icc aetiaid precipitated toXin _ _ _ _ 53.8 mg.
C. Total nitrogen per 100 cc acetic acid-tannic acid precipitated toxn --- 27.6 mg.

The potency of either the crude toxin or the acetic acid-precipitad
fraction was apprommately 100,000 STD by direct skin reaction
comparins and the same by toidn-antitoin neutralization tests.
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TYPHOID VACCINE: THE TECHNIQUE OF ITS PREPARA-
TION AT THE ARMY MEDICAL SCHOOL

By MaJ. Rurvs L. HoLT, Medical Corps, U. S. Army,. Chief, Division of Biologic
Product, Army Medical School, and Maj. ARTHUR P. HrrCHENS, Medical Corps,
U. S. Army, Chief, Division of Bateriology and Epidemiology, Army Medical
School

The production of typhoid vaccine for use in the Army, and other
Govemment services, was begun by Brig. Gen. Frederick F. Russell,
0. R. C. (then captain, Medical Corps), in 1908, at the Army Medical
School. The procedure adopted was a modification of the English and
the German methods, the aim being to make a sterile, standardized
sspension of typhoid bacilli with their essential immunogenic con-
stituents as little changed as practicable.
While the technique of preparation originally adopted has been

followed, with modifications, up to the present, this has not resulted
from an unconsidered adherence to tradition. The organism used,
when tested by means available at the time, was thought to possess
two qualities which rendered it especially suitable for vaccine pro-
duction, namely, low toxicity and high immunogenic potency. How-
ever fortuitous the adoption of the strain may have been, the results
from its use since 1909 have amply justified its selection. The tech-
nical difficulties surrounding comparative studies have made it neces-
sary to proceed with great caution in work which has had as its object
the substitution of a superior strain.
During the few years prior to 1935, studies in various laboratories

had revealed technical methods which held promise of yielding valu-
able information. Taking such developments into consideration,
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sysematic rese#rhwas begun in October 1934, at the Army Medical
School, upon the possibility of finding a strain of Eberthella typhosa
whose immunizing potency might be even higher than that of the
Rawlings strain and at least its equal in practical ways. Of the work
planned, studies already completed have been published (1) and
further reports will be made from time to time. As a result of 2 years'
work, a strain has been found which gives evidence of being superior
to the Rawlings and other strains tested, and a recommendation was
made to the Surgeon General of the Army on October 10, 1936, that
this new strain (No. 58) be substituted for the Rawlings strain in the
routine preparation of the vaccine. The recommendation was ap.
proved October 12, 1936, since which time all antityphoid vaccine
manufactured at the Army Medical School has been prepared from
this strain.

THE BIOLOGICS PRODUCTION DIVISION, ARMY MEDICAL SCHOOL

General.-This Division occupies the first and basement floors of
the entire northwest wing of the Army Medical School. Partitions
isolate the work to as great an extent as though it were housed in a
separate building. In its planning and construction, facility of clean-
Ing and exclusion of sources of contamination were primary consider-
ations. All culture and other technical procedures associated with
the preparation of vaccine are conducted in cubicles constructed of
monel metal and glass (5 in number). These are rooms built inside
t}he large laboratory rooms and separated from the outside walls of
the building. They consist of individual cubicles, one each for plant-
Ing, harvesting, killing, mixing, and bottling the vaccine. Ducts
bring conditioned, washed, filtered, and sterilized air to them, the
sterilization being reinforced by a series of 16 ultra-violet lamps. In
addition, there is a steam spray outlet at the center of the ceiling of
each cubicle. Before the cubicle is used, it is flooded thoroughly with
steam in order to carry down bacteria-laden particles that may be
suspended in the air..

All sterilizers are provided with autoimatic pressure or temperature.
controls, or both, and recording thermometers. Incubators, in addi-
tion to temperature controls and recorders, are provided with air
circulating and humidifying devices. These assure moist atmosphere
and uniform temperature throughout.

THE PREPARATION SUBDIVISION

0488suxare.-As glassware comes in at the receiving entrance it is
sterilized by steam under pressure, by boiling, or by a combination
of both methods. It is then washed, drained, and finally dried in a
large oven drier designed for the purpose. The small ampules, vials,
and bottles which are filledwith the vaccine for distribution arewashed



on samanifold water-jet device which permits the is lt ous rini
of 150 of these small containers. After being thoroughly cleansed, the
water remaining in them is blown out by compressed air. They are
then placed in metal boxes and sterilized by hot air for 5 hours at
2400 C. In these boxes they are taken to the filling cubicle and there
receire their specified amounts of the finished vaccine.

Cuture media.-Veal infusion, the basic ingredient of the culture
media used in the preparation of the vaccine, is made as follows:
Lean veal (freed from fat and fibrous tissue)---------------------- 10,000 gm.
Distilledwater- -_____________ 10,000 cc.

Place in the refrigerator for 18 to 24 hours. Remove and bring
slowly to the boiling point; continue boiling for 45 minutes; strain
through cheesecloth and press out as mueb fluid as possible; bring
the volume up to 10,000 cc by addition of distilled water; place in
2-liter flasks; autoclave at 15 pounds for 30 minutes; store in refriger-
ator. Stock infusion more than 21 days old is not used in the prepa-
ration of vaccine.

Veal infusion broth
Peptone ___----_----_-_------__-10 gm.
Sodium chloride -___------_--___--_---__-___ 5 gm.
Agar (powder)- - ____________________________ 18 gm.
Veal infusion -_-- __--_--_--__--_--______1,000 cc.

Mix and heat to dissolve the agar; adjust the reaction to pH 7.4;
fill into plugged and sterilized Kolle flasks (each flask receives 45
cc); autoclave at 15 pounds for 30 minutes; check pH (if it is not
about pH 7.2 it is not used for vaccine production).
Upon removal from the autoclave, place the Kolle flasks on a level

table to allow the agar to harden; incubate them for 24 hours to
check their sterility; store at room temperature until they are to be
inoculated. For convenience, the flasks are handled in metal trays
each holding 50 flasks. In the parlance of the laboratory such a
tray of 50 flasks is a unit designated as a "section".
A few hours before they are to be inoculated, the sections are placed

in a preheating incubator (held at 450 C.) located just outside the
inoculating cubicle. This is to insure their being near blood heat
when they are planted, to eliminate the lag in growth which results
from chilling.

Sterility broth.-This medium, recommended by the National Insti-
tute of Health, United States Public Health Service, for use in routine
sterility tests, is prepared as follows:
"To 8 kilograms of ground fresh meat freed from fat, 16 liters of

distilled water are added and the mixture is infused in the ice chest
24 hours. Sixteen liters of juice are squeezed out through cheesecloth,
heated in streaming steam for 1 hour, autoclaved at 15 pounds pressure
for 30 minutes, filtered through moistened paper, and brought up to
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the orginal volume. Five grams,of sodium chloride per liter and 10
grams Qf peptone per liter are added and the broth is stirred until
solution takes place. The pH is adjusted to such a point as experience
shows will result in a pH of 7.5 in the final broth the fermentation
tubes by adding solution of sodium hydroxide. The broth is heated
in streaming steam for 30 minutes, filtered through moistened paper,
placed in glassc ed Smith fermentation tubes, each containing at
east 25 cc and holdng a seal of at least 1 centimeter in the open arm,
and autoclaved at 15 pounds pressure for 20 minutes. The Smith
fermentat;on tubes should be in racks which facilitate tipping oxygen
bubbles out of the long arm when hot, or which allow such bubbles
to flow out of the tubes while the heating is going on, and which
permit ready inspection of all parts of the tube for growth. The
design in use at the National Institute of Health is recommended.
If the broth is not to be used immediately, it may be filtered into
flasks containing not more than 1,500 cc each, sterilized by streaming
steam for 2 hours or by autoclaving for 20 minutes at 15 pounds
pressure, and stored prior to flling into fermentation tubes.
"To detect contamination, the fermentation tubes may be incubated

for a few days, or an adequate number (about 20 perc.ent) of controls
planted with material known to be sterile, simultaneously with the
tests. Not more than 5 hours before planting, the fermentation tubes
shall be heated to fully 1000 C. for 30mutes and immediately tipped
to expel the air from the long arm unless the tu-bes are arranged in the
sterilizer so that the bubbles leave each tube while being heated.
The pH at this point should be between 7.2 and 7.8; but instead of
repeated adjustments of reaction during the process of preparation
of the medium, it is preferable to add enough alkali in the beginning
to insure a proper reaction when all the steps are completed. The
amount to be added can be ascertained only by repeatod trials, using
the same ingredients. No acid should be added at any point in the
process.
"No dextrose need be added to the batch of medium provided a

preliminary test has shown that it contains an appreciable amount
of muscle sugar. This test is made by inoculating two Smith fer-
mentation tubes, filled with the fully prepared and sterilized medium,
with an active strain of colon bacillus. If, after ovemight incubation,
both fermentation. tubes show a bubble of gas filling the tip of the
closed arm, sufficient sugar may be assumed to be present. If not, or
in the absence of such a test, approxmately 0.03 percent of dextrose
should be added just before the final heating inthe fermentation tubes.
For this purpose 1 percent dextrose solution in flasks containing not
morethan 50 cc each should be sterilized in the autoclave at 15 pounds
pressure for 15 minutes, and added to the broth in the proportion of
cc to each fermentation tube. Planting is done within 5 hours after

the broth has cooled."
Buffered 8alhne solution.-This is the menstruum in which the agar

growth of typhoid bacilli is suspended, 30 liters being provided for
each "section" ot 50 Kolle flasks. For convenience this is dis-
tributed into four 8-liter bottles, each containing 5 liters of the
saline, and the remainder in 1-liter and 2-liter Erlenmeyer flasks.
The formula for the buffer solution is as follows:
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NaeHH P4 -
125.00 gmn.

Distilled water, q. s. ad -__ -_ 1,000.00 co.
The buffer solution is added to the saline (which is 0.85 percent

NaCl in distilled water) in the proportion of 20 cc of buffer to each
liter of saline solution. The buffered saline solution is then sterilized
at 15 pounds for 1 hour.
Mucin.-For the preparation of the mixture of crude hog stomach

mucinm which the test doses of living typhoid bacilli are suspended,
for injection intraperitoneally into mice, three sterile solutions are
used at the present time:

1. To 75 gmn of mucin, powdered by grinding in a ball mill, add 800 cc of dis-
tilled water, mix thoroughly and allow to stand in the refrigerator overnight
(ganular mucin requires 18 hours in the refrigerator). Remove 'and stir with a
motor-driven mixer for 2 hours; make up the volume to 1,320 cc with distilled
water; autoclave at 10 pounds for 15 minutes.

2.
K,2HP04- -__--_______________--______--_______-_20.25 gm.
KH2PO4 ------------------------------- 4.32 gn.
Distired water q. s. ad - ___--- ____-_________165.00 cc.
Mix and autoclave at 15 pounds for 30 minutes.

Dextrose C. P_------------------------------------ 7.5 gm.
Distilled water q. s.ad- -______ 15.0 cc.
Sterilize by filtration or by heating at 800 C. for 1 hour on each of 3
-succesave days.

Mix these three solutions under sterile conditions, using flame
technique. Check the reaction-it will be pH 7.2; test for sterility.
Store the mixture in a refrigerator. Before a portion is withdrawn for
use, agitate the miture thoroughly until all sediment is uniformly in
suspension.
In order to secure information concerning some of the essential

qualities of a useful mucin mixture, estimations are made, on every lot,
of viscosity and total and nonprotein nitrogen content. Furthermore,
active studies are in progress which have as their aim a simplified proc-
ess and a uniform product as well as the elucidation of the problem of
the mode of action of the mucin.

Cotton 8wab8.-These are ordinary cotton swabs, of rather large size
used for inoculating the agar in the Kolle flasks. They are made by
applying absorbent cotton to the ends of iron wire rods, and are in-
serted into large test tubes and sterilized in the autoclave for 1 hour at
15 pounds pressure.
Collectingflasks.-These are heavy-walled Erlenmeyer flasks with a

graduation mark indicating 2,000 cc. They are fitted with two-holed
rubber stoppers. One of the openings in the stopper carries a glass
tube 33 inches long which, in operation, is attached by sterile rubber
tubing to the vacuum system; the other opening is for a shorter glass
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tube to be eennete with the harvesting tool. This latter tube, is
flanged at its lower nd-and has attached to it a filter bag c nsistnof
three layers of gauze. The collecting flasks, with their stoppers in
place and covered with muslin, are autoclaved at 15 pounds for 30
minutes.

The harvester.-The harvester is a metal tube 13% inches long with a
short section 1%g inches long fixed to its distal end to form a T. The
transverse piece will pass into the Kolle flasks through the brom oval
neck; it is closed at both ends and has a naxrow opening or slotrIng
nearly its entire length on one flattened side. The harvester serves
as a rake to loosen the growth of bacteria from the surface of the agar,
then the suspension thus formed is aspirated, through the slot, into
the collecting flask. The harvesters, after being wrapped in muslin,
are sterilized in the autoclave at 15 pounds for 30 minutes.

Cotton 8topper8.-These are gauze-covered cotton plugs provided to
replace the rubber stoppers in the 2-liter collecting flasks. They are
wrapped in muslin a"d sterilized im the autoclave at 15 pounds for 30
mnUtes.

G-raduated cylinduers.-Graduated cylinders of 1,000 cc capacityar
stoppered with gauze-covered cotton plugs, and, with muslin tied over
their stoppers, they are sterilized in the autoclave at 15 pounds for 30
minutes.

Pipettes.-Pipettes of 10 and 25 cc capacity are sterilized by hot air
at 1700 C. for 2 hours.

The bottling apparatu.-This is assembled, wrapped, and sterilized
in the autoclave at 15 pounds for 30 minutes.

The bottting cabinets.-The bottling cabinets are wrapped and steri-
lized in the autoclave at 15 pounds for 60 minutes.

Vaccine ampules and vials-Vaccine ampules (1 cc) and vials (5, 10,
25, and 50 cc) are washed and dried, packed in trays, in metal boxes,
and sterilized by hot air at 2400 C. for 5 hours.
Rubber stoppers.-Rubber stoppers to fit the vaccine vials are of

special composition. They are washed thoroughly in several changes
of hot water, then autoclaved for 30 minutes at 15 pounds pressure.
Then they are washed again, placed in 0.8 percent phenol solution,
and again autoclaved while still immersed in the phenol solution at
15 pounds for 30 xninutes. For use they are removed from the phenol
solution in small quantities as needed to'stopper the filled vaccine
bottles.
Rubber glove&-Rubber gloves are washed in 2 percent phenol and

sterilized at 15 pou4ds pressure for 30 minutes.
Gaum and other dotinrg.- Gowns and other clothing worn exclu-

sively by the technicians while working in the cubicles are sterilized-
in the autoclave at 15 pounds for 30 minutes. The sterile clothing
is put on after the technicians have entered the cubicles.



Shoe.-Shoes are wet just before use by dipping their soles in a
shallow pan containing a gauze pad wet with cresol solution.

Large earthen4Xarejar8.-Large earthenware jars containing 3 percent
cresol solution are provided for the disposal of tubes and other ma-
terials contaminated by living bacteria.

The sedc'tsUure.-Since October 12, 1936, EbertheUa typhosa 58 has
been used in the preparation of the Army typhoid vaccine. This
strain was isolated from the feces of a chronic carrier, in Panama, who
had typhoid fever in 1913 and who, simce that time, has been under
the continuous observation of Dr. L. B. Bates, Director of the Board
of Health Laboratory, Panama Canal. The culture was received im
September 1934, immediately after isolation from the carrier.
The surface colonies of this strain, on plain agar plates, are relatively

large, with a moderate dome which is somewhat flattened; edges are
slightly undulate; surface is smooth; consistency is moist and homo..
geneous; the growth mixes evenly with saline; it does not agglutinate
in 6.4 percent saline; it grows with uniform turbidity in broth without
granular clumps; surface pellicle is absent in young cultures, and there
is no sedimentation. The bacilli are actively motile, and are uniformly
small, short rods. Studies of the bacterial count of finished vaccines
seem to indicate that Strain 58 has more tendency to autolyze than
does the Rawlings strain. When suspended in mucin their virulence
is such, when inoculated intraperitoneally, that 10, 100, or 1,000
living bacilli will kill all white Swiss mice or black mice (Strain C-57)
of 16 to 18 gm weight within 72 hours.

It is well known that many bacteria lose certain parasitic attjibutes
after continuous cultivation on artificial culture media. In order to
avoid such changes and to maintain the vaccine cultures without
alteration or dissociation, large numbers of ampules containing the
froze and dried cultures are kept in stock. For this method of pres-
ervation the apparatus of Flosdorf and Mudd is used. This apparatus
consists of a glass or metal manifold having 24 outlets with a main and
secondary condenser connected in series, immersed in a bath of dry
ice (solid C02) and an antifreeze solution, contained in an insulated
vessel. The secondary condenser is connected with the vacuum
pump.
Broth suspensions of the agar cultures, grawn for 12 hours at 37.50

C., are distributed in small amounts, usually 0.2 cc, into ampules.
The ampules are immersed in a dry-ice bath (temperature about
-78° C.) for 10 to 15 minutes. At the end of this time the ampules
are rapidly connected to the manifold and the vacuum pump is started.
Moisture is removed from the frozen material by sublimation in vacuo
and is trapped in the condensers. A vacuum of 0.70 mm Hg, or less,
will keep the cultures frozen until drying is complete. This requires
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about 6 hours. Then, with the vacuum pump still operating, the
ampules are sealed off individuaRly, ug a gas-oxygen hand torch.
The dried cultures are stored at 20 to 50 0.
When a lot.of vaccine is to be manufactured, an ampule is broken,

about 0.2 cc sterile distilled water is added, and a culture in veal
infusion broth is made from the resultant suspension. After incuba-
tion for 2 hours, streak cultures are made on veal infusion agar in
Petri dishes; a series of 10 plates is made; these cultures are grown
in the incubator overnight. The following morning the colonies
developed are studied with great care, using a binocular disseting
microscope. Typical smooth. colonies are fished to agar slants in
large (50 by 200 mm) test tubes; a part of the same colony is planted
to a tube of Russell's double sugar agar, by streak and stab. These
cultures are all incubated overnight. The growth on each of the
large agar slants is the seed for the inoculation of one section of 50
Kolle flasks. The growth in these large culture tubes is suspended
in 25 cc of veal infusion broth and the suspension transferred to clean
sterile tubes of the same size. After incubation for 2 hours these
tubes are ready to be taken to the cubicles and used for the inoculation
of the agar in the Kolle flasks.
The few drops of suspension left in the culture tubes are studied to

determine the purity and identity of the growth. Motility is checked
in hanging drop, and staining reaction and morphology are ascer-
tained on a gram-stained slide. A suspension showing any tendency
to auto-agglutination is discarded; those in which there are long
thread-like forms are not used, partly for the reason that the threads
interfere with accuracy in counting.
The Russell double sugar cultures, which were made as duplicates

from colonies used to inoculate the seed cultures, must show typical
acid butt and alkaline slant, with no gas formation. The growth
from these Russell slants is suspended in buffered saline and used to
make agglutination tests. The result must be positive to the limit of
potency of the agglutinating serum used. The tubes contaiin the
appropriate mitures of agglutinating serum and suspension are held
at 560 C. for 2 hours and then placed in the refrigerator overnight.

THE PRODUCTION SUBDIVISION

Planting the KoUle Iasks (fig. 1).-Before they are placed in the
special incubator, where they are brought up to 450 C. preparatory
to inoculation, the Kolle flasks are examined for cracks and other
flaws, for imperfect cotton stoppers, and for any indication of con-
tamination of the agar. Only flasks perfect for the purpose are trans-
ferred from the preparation subdivision to the production subdivision.
Two technicians work together in the planting cubicle. They wear

only sterilized clothing and only they enter the cubicle. The cubicle
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FIGURE 1.-Inoculating the Kolle flasks.
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FIGURE 3.-The pooling and mixing chamber. Steam hose connected for sterilization.
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has bee steamed and now is receivig sufficient sterilized air to create
distinct positive pressure so that no drafts can enter through any
accidental leak that may have escaped careful inspection.
The technique of inoculation is simple. The equipment used con-

sists of the section of flasks, the tube of seed culture held in its
support, the cotton swab, and the Bunsen burner. A flask is picked
up, the cotton plug removed, the mouth of the flask flamed, the cotton
swab inserted into the seed culture suspension, then removed and
passed over all parts of the surface of the agar in the flask, the swab
is replaced in the seed tube, the mouth of the Kolle flask is- flamed
again, the cotton stopper is put back into the flask, the flask is
returned to -its rack, which is inclined so that water of condensation
will run off the surface and collect at the low edge of the agar. Then;
flask after flask is inoculated in the same manner. When all the
flasks of a section have been thus planted, the tray with its 50 flasks
is placed in the specially constructed incubator, with temperature
and humidity control and circulating air, where it rem-ai overnight,
usually from 18 to 22 hours at 37.50 C.
As an important check on the maintenance of purity of the seed

culture suspension, throughout the process of planting the flasks the
portion of the suspension remaining in the tu:be, at the end, is plated
on plain veal infusion agar. This must be a pure culture of the typhoid
organsm.

Harvesting (fig. 2).-Before the collection of the growth is begun,
each Kolle flask, planted the day before, is inspected with the great-
est care. Any flask showing the slightest suspicious evidenice of
atypical growth or contamination is discarded.
The materials required are the hawvesting tool, flasks of sterile

buffered saline, the 2-liter collecting flask with its rubber stopper
and tubes, and the Bunsen bumer. As noted in a preceding para-
graph, one of the glass tubes has a gauze filter bag secured about its
opening inside the collecting flask, the outer end of this tube being
connected by means of sterile rubber tubing with the harvesting
tool; the other glass tube is connected with the vacuum system.
The rubber tubing for making these connections is sterilized separately
in the autoclave, and the connections are made immediately before
the harvesting begins; flame technique is used in this proced'ure.
Two technicians work together. A Kolle flask containing the

growth of organisms is picked up by one man, who removes the
cotton plug, flames the mouth, and pours into it about 20 cc of buf-
fered saline. It is passed to the other man who, first using the
collecting tool as a rake, carefully scrapes the bacterial growth from
the surface of the agar. The growth readily mixes with the saline
and makes a heavy, milky suspension; this suspension is then aspi-
rated into the flask by releasing to exactly the proper degree, the

83wo7 small"



-JmU 21 838

pressure he maintains on the rubber tubing. The aspiration of air
increas the danger of contamidation. By the time the growth has
been removed from the first flask, a second-is ready with its 20 ce of
saline added. This procedure is continued until the suspended
bacteria of the entire section are in the collecting flsk. !The rubber
tubes are removed from their glass connections in the rubber stopper,
and the rubber stopper is taken out and replaed by a sterile gauze
covered cotton stopper; then suffiaent sterile buffered saline is
added to bring the amount in the collecting flak up to 2 liters.

After thorough agtation to insure uniformity of the suspension,
samples are removed-one of 10 cc for counting, and one of exactly 2
cc for the virulence, test. The 2-cc quantities from each of the
collecting flasks, resulting from 1 day's work, are pooled and kept
cold until diluted for the mouse injections-about one-half hour.
After it is labeled, the collecting fask is carried to the killing cubicle.
Kiling.-The water bath provided for this purpose is heated by

electricity, the temperature being automatically controlled to 0.10
C. Ihe water is kept in constant circulation by a motor-driven
pump to assure uniform temperature in all parts of the tank. It is
of such size that 12 flasks of 2-liter capacity may be heated simul-
taeously. One flask containing water, and with a thermometer in
it, serves as a guide to the rapidity with which the temperature in
the other flasks rises and indicates when it reaches the desired maxi.
mum point (560 C.). The flasks rest on a perforated shelf raised
from the bottom; the water is of such depth that its level is well
above that of the suspension in the flasks. The flasks containing
the concentrated suspensions are held in the water bath for 1 hour
after the temperature in the control flask has reached 560C. Upon
removal from the bath, the flasks are allowed to cool to room tem-
peraturt.

&Sandardization.-While the suspension is in the water bath, the
10-cc sample, collected at the completion of its harvesting, is counted.
The technique employed is the direct method, using a Helber blood
counting cell. The following are the steps in this procedure:
The heavy suspension received from the collecting flask is diluted

with sterile buffe.-ed saline, in the proportion of 1 cc of suspension
to 29 cc saline (in practice, 1+9; then, of this, 1+2); then this
diluted suspension is mixed for counting as follows:

cc
Diluted suspension- -_________________-- ____________________1.0
Sterile buffered saline -ontaining 1.0 percent fornmlin-3.6__________ & 5
Carbol-methyl viole solution I- 0.-5

cc
Sturatd 0holc solution methyl violet B .---1.0
6 pecont aqueous solution of pheol q. s. ad ---------------100.0
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The final dilution as counted is thus 1 to 150.
Place the mixte in a test tube; warm it over a Bunsen flame until

it is a t at the boiling point; let it stand for 1 minute, then cool
rapidly by placing it in ice water. With a capillary pipette, transfer
a drop of the well-shaken mixture to a Helber cell-counting chamber,
using a Hausser cover glass, 0.18 mm thick. On the microscope
stage, find the ruled squares with the %-inch objective; place a drop
of cedar oil on the cover glass; turn to the oil immersion lens and brmg
the ruled area into focus; wait 10 minutes to allow the bacilli to settle
into the same focal plane; count the number of bacteria in 20, or more,
small squares, using, the fine adjustment to detect bacilli which may
not have settled; calculate the average nunmber of bacteria per square.
The squares are 34M mm by 34. mm; the chamber is 34 mm deep;
therefore, if the average number of bacilli per square was found,' let
us say, to be five, we would have in each cubic millimeter of the sus-
pension which was mixed with the stain: 20X20X50X5= 100,000.
The number per cubic centimeter would be 1,000 times. this, or
100,000,000. This. figure, finally, is multiplied bv the number of
times (150) the original suspension was diluted for counting.
(NoTz.-The complete mathematical problem involved herein is avoided by a

practical "short-cut" formula, as follows: Count the total number of bacillH
found in 20 squares; multiply this figure by 0.3; the result will be the number of
Iiters of vaccine of 1,000 million per cubic centimeter strength to be made from
the 2 liters of heavy suspension in a collecting flask.)

t Virulence test.-Black mice of a pure strain, known as Strain CO57,1
have been found suitable for this test because of their relatively uni-
form susceptibility to typhoid infection by the intraperitoneal route.
At the time of injection they weigh between 16 and 18 grams.
As previously noted (p. 838), from each of the 2-liter flasksof

suspension harvested on one day, 2 cc are removed and mixed. This
representative pooled suspension of live organisms is counted, in the
regular way, then it is diluted so that the doses injected into the mice
will, be contained in 0.5 cc. Ringer's solution is used first to bring
the number of bacilli in 1 cc down to 10 times the strength of the
suspension injected into the mice; the final (1:10) dilution is made in
mucin. Thus, the standard doses used to test the virulence of Strain
58 are 10,000, 1,000, and 100 bacilli; these numbers are to be con-
tained in 0.5 cc. Therefore, with Ringer's solution the original sus-
pension is diluted first to 200,000 bacilli per cubic centimeter; of this
concentration, 1 cc is mixed with 9 cc Ringer's solution, giving 20,000
bacilli per cubic centimeter; then 1 cc of this second suspension is
diluted with 9 cc Ringer's solution, making a suspension of which
1 cc contains 2,000 bacilli. Each of these three suspensions is then
'This is a pure genetic strain of black mice developed by Dr. C. C. Little, director of the Roscoe B. Jack-

on Memorial Laboratory, Bar Harbor, Maie. We have used this stain in all our reewnt exrimet
work on typhoid vaccine and found it to be highly satisfactory.
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mixed in the proportion of 1 cc plus 9 cc of sterile buffered mucin
mixture; the resultant mucin suspensions will contain in 0.5 cc

amounts; the proper doses for the mice 10,)00, 1,000, and 100
bacilli.-..r
For the purposes of this test, 10 mice are injected with each dose..

The mice are held under observation for 72 hours, when the result is
recorded. It is expected that all mice receiving the higher doses
will die within this period; some of those receiving the lowest dose
may survive,
As a cheek on the cause of death, at least two mice are amined

and cultures are made from the heart blood on veal infusion and
EMB agar plates. Colonies are fished to Russell's double sugar
and subjected to microscopic examination and agglutination tests.
These tests for mouse virulence are believed to be important. The

indications which may be drawn from work done at the Army Medical
School are that virulence and immunogenc potency tend to parallel
one another.

Dilution.-Harvesting is completed in the earlier homs of the
morning. Then the collected bacilli are killed in the water bath
while the numbers of org per cubic centimeter in each flask of
suspeniaon are being determined by direct count. These procedures
accomplished, the work for the afternoon is that of diluting the heavy
suspension with buffered saline so that each cubic centimeter will-
contain 1,000 million bacilli. As a preservative, and to kil any bacilli
surving- the temperature of the water bath, tricresol is added to a

concentration of 0.25 percent.
The materials placed in the cubicle for making the dilutions include

the following: The 2-liter flasks of concentrated, heated, suspension
of bacilli labeled to show the result of the count, vaccine stock bottles
of 8-liter capacity, each containing 5 liters of sterile buffered saline,
several 1-liter and 2-liter flasks of sterile buffered saline, sterile
1,000-cc cylinder graduates, sterile 10-cc graduated pipettes, and a

bottle of tricresol. For each of the 2-liter flasks of concentrated sus.
pension, a suitable number of the 8-liter stock bottles is provided.
Each of these has been tagged to show the calculated amount of the
various components these stock bottles are to receive. The informa-
tion on the tag is recorded as follows:

TyPom VAccIz
No S_-ection -

Date made_ _
Amoumt of tzioreso- cc
Anount of suspe - --o-L cc
Anont of salt solution oc
Total amount of vaccine oc
Stadardwition: 1,UOO milion per cubic centimetr.

.
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in mwig the dilution, the officer who does this work notes first the
_o of triol required and measures the proper quantity into

the 6 its of sterile saline oontained in the 8-liter stock bottle. The
bottle is then shakn until thorough solution of the tricresol has been'
efeted. Next the quantity of saline needed beyond the 5 liters is
added from the 1-liter and 2-liter flasks provided. Finally, the amount
of concentriated suspension shown on the tag is measured into the
stock bottle, nsing for this the sterile graduated cylinder. After
thorogh agitation the bottle of diluted vaccine is set aside at room
temperature for 48 hours. At the end of time sterility tests are
made. these consist of planing two fermentation tubes containing
Natinal-Insttute of Health sterility broth. If, after 96 hours'
inoubation no bacterial growth can be detected in any of the fermen-
tation tubes, the vaccine is ready to be pooled.
Pb tg.-In order that minor differences which may occur in the

specific potency of various small lots of vaccine may be minimized,
the contents of twenty to twenty-five 8-liter stock bottles are mixed
or pooled. For this part of the work one cubicle is used exelusively.
In it are the mixing chamber (fig. 3) and a steam generator. The
mixing chamber is a heavy monel metal baxml, so set that it can be
rotated on its axis, while inside it are baffles which aid in the thorough
mixig of its contents. In its resting position it has, at its upper and
lower sides, threaded tubulatures.- The upper is closed by a cap
which may be removed to be replaced by the steam-hose connection
for sterilization or by a hooded sterile funnel to receive the vaccine
which is to be pooled; the lower opening is protected by a bell-shaped
funnel under which sterile bottles are placed to receive the pooled
vaccine through a large stopcock. For sterilizing the chamber an
arrangement of checkvalves, like those on autoclaves, is attached to
the lower opening; this insures the escape of all air and condensation
water, thus making the process of sterilization of the chamber identical
with that of an autoclave. The special generator produces steam
rapidly and in ample amount; a heavy, high-pressure hose conveys
the steam to the upper opening. The chamber is sterilized for
20 minutes at 15 pounds pressure, just long enough beforehand to
give it time to cool before the process of pooling is begun.
With the hooded fnnel in place and the cut-off valve below, closed,

vaccine is carefully poured in at the top, using flame technique. This
completed, the barrel is tumed back and forth by means of a large
crank to mix thoroughly and insure uniformity of strength of the
contained vaccine; then an air filter is attached to the upper opening,
and the vaccine is drawn off into sterile 8-liter stock bottles, placed in
successon under the funnel below.
These filled stock bottles are stoppered and labeled and their

contents tested for sterility. The sterility tests are identical with
those made on the vaccine 48 hours subsequent to dilution.



Biological teds.-Six are ue-d in testing each lot of vaccine.
Four mice each receive 0.5 cc of the.vacc intraperitonea; a guina
pig receives 0.5 cc intraperitoneally for each 100 gm of its weight; a
ilabbit receives three doses-the first 0.5 cc Subcutaneou , the second,
7 days later, 1 cc intravenously, and after 7 more days 1 co intran
venously. Ten days subequent to the third dose the rabbit is bled,
ed the specific agglu titer of its serum is determined. It is
generally between 1:5,000 and 1:10,000. The agglutinating suspen.-
sion consists of living bacilli (500 milion per cubic centimeter)
iuspended- }n p1ysiological saline. The tubes are incubated at 560.
C.. for 2 hours and. stored in the refrigerator ovemight. Complete
agglutination only is read. These tests for agglutins in -the blood
of the rabbit are intended only as a check on the identity of the bacilli
in the vaccine. The mice and the guinea pig serve as checks on the
tricresol content and the presence of any directly todic or infectious
substance. Ihese anals are observed for 10 days. All animals
dying within this period are carefully exmined to determine the cause
of the fatality. It must be ascertained whether or not death resulted
from an intercurrent infection or from some cause inherent in the
vaccine. If death from intercurrent infection should happen to be
excluded, the tests are carefully repeated.
The reaction of each lot of vaccine is determined colorimetrically.

Phenol red, 0.5 cc of a 0.02 percent solution, is added to 10 cc of vac-
cine.- The buffer in the suspending saline solution holds the reaction
at about pH 7.2. As a check on the quality of the glass, that is, to
asertain whether or not soluble substanc in the glass are affecting
the reaction of the vaccine, the pH of retained samples is investigated
several months after filling.
Bottling.-The vaccine is: distributed in 1-cc ampules and in 5-,

10-, 25-, and 50-cc vials. These are received at the filing cubicle in
the metal boxes in which they' were sterilized. The process of filling
isillustruted in figure 4. It will be noted that the fling box is open
on the side nearest the camera. In actual use the sides are closed
by sterile towels wet with 3-percent cresol solution. In order to illus-
trate the filling technique, the towel was removed for this picture.
The stock bottle of vaccine is inverted above the sterilized filling

cabinet after having been fitted with a rubber stopper which has two
glass tubes running through it. One of these, the air-inlet tube,
reaches nearly to the bottom of the bottle and is connected outside
with a phenol solution air-washing bottle and a sterile cotton air filter.
The other, the filling tube, is short, ending just inside the stopper.
As the vaccine rune out through this tube, it passes by means of
suitable rubber tubing through a sterile gauze filter, then through
another rubber tube which enters the filling cabinet. The end of this
tube has inserted into it a small section of glass tubing tapeing to

842ZtuoA IM
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for- the filling xozzle. A pinch-cock clamps the rubber just above
this iud piece.
Whoa the stock bottle of vaccine is in place, a tray ofsterile ampule.

or vis is passed into the.sterilized fiing cabinet, then the technician,
wearing sterilized clothing m rubber gloves, passes his hand into
the cabinet through stockinette sleeves and fills the small containers
one after another by manipulating the pinch-cock. The tray of filled
coatainN Zis removed and stoppered, another tray immediately taking
its p}lco.

Final 8terility te8t8.-The vaccine, bottled for issue, is stored at room
temperature for 48 hours. Then sterility tests are made upon a
ftndom sample taken from a number of bottles. The number of
bottles-in the sample depends somewhat upon the number filled from
the lot of vaccine. The following schedule is used:

Number of bottes filed: IC"
100 or les ----------------------------- 3
101 to 150 ----------------------- --------- 4
151 to 200 ------------ 5
201 to 250 ------------------------------ 6
251 to 300 -------------------------------- 7
301 to 350_______________-------8
351 to 400 _________________________________ 9
Over 400 _--_---- - 10

From each ampule or bottle at least two fermentation tubes are
planted; one receives 0.25 cc, the other 1 cc of the vaccine. Care is
exercised in the inoculation procedure to introduce the vaccine into
the d1ose arm as-well as into the aerobic chamber of the fermentation
tubes.

Prior to inoculation all fermentation tubes are placed in an Arnold
sterilizer for 30 minutes at 100° C., cooled to room temperature and
plpdnted immediately. Each tube is carefully inspected for air bubbles
in the losed arm. If present, the tube is not used. The fermenta-
tion tubes are incubated at 37.5° C. for a period of 7 days. They are
inspected at the end of 48, 96, and 168 hours. The vaccine may be
released for distribution or shipment only if every tube is free of all
evidence of bacterial growth.
Rdeiaed samples.-When a lot of vaccine is bottled for distribution,

a number of the ampules and vials from that particular lot are with-
drawn and stored for an indefinite period of time. When the contents
of one 8-liter stock bottle is transferred into ampules and vials, the
number of samples retained consists of five 1-cc ampules, two 5-o
vials, one 10-cc vial, one 25-cc vial, and one 50-cc vial. These samples
are then ava&ble for future studies, such, for example, as a study to
determine evidence of any deterioration which might occur.
Immunogenic potency test.-There is at present no generally accepted

method by which the relative specific activity of typhoid vaccines
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may be titrated. The need for such a test is self-evident, and work
is now in progress at the Army Medical School which has as its
object the development of a method for comparative standaidization.
The results of these studies will be the subject of a supplementary
report.

REFERENCE

(1) Protective Antibodies in the Blood Serum of Individuals after Immunization
with Typhoid Vaccine. By the Laboratory Staff, Army Medical School,
Waihington, D. C., underth supervision of J. F. Siler, M. D., Am. J. Pub.
Health, 27 (2): 142 (February 1937).

PROVISIONAL SUMMARY OF INFANT MORTALITY, BY:
STATES, FOR 1936 AND COMPARISON WITH PRIOR
YEARS

Provisional tabulations recently issued by the Bureau of the Census1
show that there were 121,525 deaths of infants under 1 year of age
in the United States in-1936, as compared with 120,138 reported in
1935. These figures give a provisional infant mortality rate (number
of deaths under 1 year of age per 1,000 live births) of 56.9 for 1936,
as compared with 55.7 for 1935. While this indicates a slight increase
in infant mortality for 1936, the rate is still definitely below the general
level of the past decade.-

In terms of the infat mortality rate, 19 States showed some
decrease and 29 States and the District of Columbia showed an
increase. The greatest decreases in the rate were shown for New
Mlimco, North Dakota, New Hanpshire, South Dakota, and Montana.
The largest increases were for the District of Columbia, West Virgina,
and Vermont.

All data for the years -prior to 1936 are final tabulations. Figures
for 1936 are based on hand counts of copies of death certificates.
received from State offices of vital statisfics. For the States for which
the, shipment of copies to the Bureau of the Census is complete, these-
provisional figures will agree closely with the final tabulations. In
other States it may be expected that a few delayed certificates will
be added before final tabulations are completed.
For Colorado, Illinois, Rhode Island, and New York State (ex-

cepting New York City, which has made complete returns), tran-
scripts for only 11 months have been received. For Arizona, tran-
scripts for only 10 months have been received. In such cases, the
1936 provisional figure is based on the available 1936 data and the
1935 data for the months for which the 1936 information is lacking.
The State total for Massachusetts is taken from State tabulations.
'Vita StatistUm-5pecial Repot, Vl. 3, No. 23, pp. 11117, lum 14 1937.
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Nusber of deaha (exclusive of stiUbirthe) under 1 year of age in each State, 19S9-8
state 19361 1935 1934 19im J 9

Regin States .---tat

coucD .t .--- - ----------------------------- -------
Delaware-
Disbtrict Of Columbia

Fki da-- - ------------------------ -

Nebraska.
Nevada. - -

New Hamp
Now Jersey
New Mexic

New Yorkl.
North Car
North Dak
AMhIA _

Teiss
Utah.----
Vermont._
Vlrginia____..
WauhLngWn
West Vh-gn
Wisconsin_
Wyoming- -

121, 525 19,2138 130, 185 120, 887

3,913
1,093
1,742
4,479
1,302

935
254
847

1,668
4,309

512
5,232
2 798
2.051
1,556

3,529
3,118
9

1,839

4,481
2112
2889

3,255
592

1,050
100
356

2 383
1,402

8,537
5,216
664

5,313
2 507

615
8,120
480

3,169
594

3,462
7,660
663
375

3,781

1,066
2,910
2,514
275

I1 1~
3,910
1,021
1,681

1,370

951
268
642

1,736
4,329
485

513

1,937

& 388
Z,933
990

1,689
3,041

4,172
2,053
2,605
3,262
602

960
101
419

2,529
1,705
8,852
5,422
811

5,093
Z,384

543
3,194
482

3,219'
674

3,414
3230

320
3,583

1,012
2,533
2,419

22

879
2,0291
4.050
1,m
1,085
245
662

1,821
5,099

471
5,825
2,960
2149
1,574

3,887
2,971
1,112
1,924
3,125

4,364
2,168
3,102
3,735
532

1,141
85

478
2,6
1,613

9,634
3,212

833
5,379
2, 864

521
3812

558
3,67

764

3,863
8,381

622
347

38,05
973

2,794
2,542
242

3,865
905

1,946
4.027
1,183

1,087
237
669

1 614
4,070

404

2,675

1,646

3,213
2,785
1,002
1,805
3,299
4,090
2120
2,818
3,176

461
1,193

99
413

2 597
1,674

10,026
4,977
791

5,049
Z,466
493
,391
575

3,154
705

3,473
8,155

567
325

3,513
811

2 472
2,446

-230

1936 gur are provisional.
Not in regtration area.

11;431

3,8855
817

1,69?
4,116

1,173
m
740

1674
4, 10t

3,767
2,304
1,017
1,989
3,624
4,61
24w
3,430
467

1,091
85
460

3,075
1,479
10,469
5,185
779

5,951
2052

531
10,113

639

668

3,550

381
3,670
967

z2,9
2,675

204
-

I

1
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Ilsfant death rat (deathunder 1year Qf age. per1,0000 te birth) for each Ste
1927-,36

Soi tate J^I965I79Q -1̂ 1766. " 76State low ~im jmJ1931 1.201miB 1927

RgtrtnStateslL---- 56.9 55.7 60.1 58.1 57.6 61.6 64.6 67.6 68.7 6L46
Alabama----.- - 67.4 62.8 67.8 65.1 9 61. 4-61:1 72. 7&36 750 64
Arizona -1I 9 111.7 &1 65 111.4 95.9 109.6116 6 133 3 141.5 130.1
rkaness -5 _ _ 0 47.1 541 54.4 45.3 49.0 51.5 8 1 66.9 609

California-._-5.___ -1b l 49.6 51.7 53 7 52 7 6.7 58 7 63.2 6.2 623

~oICr-do 73 0 72.7 72.7 68.9 71.5 81.0 94.3 91.4 89.4 (2)
onnectt..------- 42.1 42.7 48. 48 4 49.4 5. 56. 6444 8.6 5&88

Ddlaare- 64.8 66.4 61.4 60.4 67.1 81.7 7& 5 81.2 78.4 70.6
Dlset ofColumbla&--__ -72.5 59.4 65.3 67.2 72.9. 67.0 70 8 7707 651 .67.6
tlord- a- 69.4 61.9 68 2 6219 61. 1 63 9 64.2 65.5 67.1 67.4

--------_--9- 08-8-78.69.9683 78.9 66.7 64.4 68 3 77.4 76.3 81.6 (3)
XO-8----_ ___0.5i 51.0 80.3 47.2 43.4 55 9 57.1 55.3 59.0 50 0

---ols.-._ 47.7 45.9 52.8 49.0 52.8 586 55.8 61 4 642 64

Indiana -1.al.8 50.8 6.5 53.0 5 7 57.6 57.7 63 6 62.5 58.
-owa -- 1 4.1 47.1 50.6 48.3 47.9 49.0 5.9 62 6 53.0 56
-a - 51.9 80.3 4.5 3.5 4.1 47.9 52.6 57.6 59.0 65.3
Kentucky-63.------- 3 887 64 9 A1 63. 3 65.0 65.4 70.9 09.6b L0

I ana '-- 72.8 69.4 69.1 70.1 6 8 665.9 78. 2 74.0 7. 4 77.4

Maine --- 6 6 63 0 70.6 66.3 63.1 71.5 75.7 77.4 72 5 80.0
Maryland ---9.2 62 0 70.4 65.8 69.0 80.5 75.3 79.9 79.6 81. 5
Massachusetts 45._ 3 48 3 49.0 520 52 9 545 60.1 61.8 64 3 64.5

Michigan.___6-- 5.7 47.7 52.0 50.5 54 0 57.0 62.7 65 4 69.4 67.7

Mlnneta ---_-_---_ 44.4 44.7 47.2 47.6 47.2 50.6 852. 51.2 8. 6 51.9
MlssBislppL_----58.-------A_4 83.9 6 8 63.6 53.6 65.9 67.7 72.1 73.8 65 8
Missour --88 ._&6 5.9 63 1 55.4 57.2 62.8 6& 62.1 65.6 5.7

Montana __-- 56.9 60.0 83.5 51.5 51.4 60.5 585 64.0 61.4 6 4
Nebraska.-. - 44.1 41.2 45.5 49.3 43.4 48 8 49.4 51.7 528 5L 2
Nevada --- 70.4 71.0 59.3- 73.2 69.8 74.4 68.3 67.2 (2) (2)
NowHampshire- 6 3. 9 60.7 65.9 8 9 57.3 61.4 68 2 69.4 69.2

NewJersey -- 44.3 46.2 49.1 46.3 50.2 56.8 56 5 0 1 65.2 61.3

NewMexico -- 114.7 129.3 125.3 136.1 119.4 134.4 145.4 145.5 (3) (2)
New York -- 48 480 51.9 83.6 52.8 57.4 88.8 60.8 65.0 59.4
NorthCarolina ---- 6 68 8 77.9 660 66.5 72.9 7& 6 79.1 85.7 79.1

North Dakota ------- 49.6 59.4 57.3 60.0 55.5 5 8 61.7 67.2 59.5 63.4
Ohio -- 51.3 54 53.7 527 585 60.0 60.7 68.8 6 1 61.8

Oklaboma _ _-- 89.9 54.6 60.5 6. 4 50. 0 51.5 60.7 70.2 69. 0 ()

Oegon__--__--__.__--_-- 441 I4L 2 39.8 40.3 41.3 4 7 50. 0 47.9 46 6 47.5

Pnsylvania - 50.9 50. 8 55.0 83.4 60.0 6 7 68 0 70.5 72.1 69.0
RhodeIland -_-_ ----47.1 47.2 83.9 55.5 57.2 60. 8 61. 8 72.0 67.2 66. 5
outhCarolina -- 80. 8 79.3 3.0 78. 2 77.2 81. 0 88. 7 91.0 96.5 ()

SouthDakota -47.3 5.5 88.0 5 8 50.4 (2) () (5) () (

Tennmes _-6 _ 5 64 0 73.7 69.3 67.6 67.6 75.7 77.1 80.9 7L1
Tema-69.0 71.7 71.9 75. (5) (5) (2) (2) (2) (2)

'Utah -8 _2.1 49.3 49.2 47.6 44.2 51.4 57.4 59.1 5& 9 5 3
Vermont -58._-------------- 6 2 48.6 62.6 530 63 2 59 9 64.8 65.8 65.2 69.8

Virginia.- 73.8 69. 6 72.6 66. 5 67.2 76 3 77.3 78.8 75.9 75.

Washington.~.....- 45.6 45.2 43.2 388 45.2 48.3 48.7 49.0 48 1 49.8
West Virgini_- 7L 2 60. 6 67.4 6 2 75.0 77.2 81. 0 77.6 70.1 7L 9
RVisconslin..- ---------------- 47.8 46.0 49.4 48 5 50.4 53.1 55.7 59.6 61.4 59. 1

yomlng - 5_----8 2 511 530 54 7 57.0 66.8 09.3 70.3 67.8 68 9

I 1936 figu are provisional.
I Not added to birth registration tntil a later date.
I Dropped from the registration area in 1925; readmitted in 1928
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DEATHS DURING WEEK ENDED JUNE 5, 1937
[From the Weekly Health Index, issued by the Bureau of the Census, Department of Commerce]

Week ended Corrpand-
June .5, 1937 ing week,

1936

D ftrom 86 large cities of tbe United States:
Totald --------.___-__ 8- 1 8,316
Average for 3 priory _ _ 8,017
Total deaths, first 22 weeks of year 211,117 207,145
Dca54 under I yer of age -9 487
Averag for 3 prior years- 572
Deaths under I year of age, firt 22 weeks of year -13,015 I2,802

Data from industrial insurance companies:
PoliCis in force -69 _ . , 785 134 68 357.506
Number of death claims -10,174 12, 721
Dmtatclains per 1,000 policies in force, annual rate -7.6 9.7
Death claims per 1,000 policies, first 22 weeks of year, annual rate 10.9 10. 9

-



PREVALENCE OF DISEASE

No helh departmen, Stat or local, can-effectively preven or cotrol disease ithont
knowoedge of when, where, and under what conditio cases are occumng

UNITED STATES

CURRENT WEEKLY STATE REPORTS

These are eliminary,
gs

are sbet
the State helth officern

Cases of certain communicable diseases reported by telegraph by State health officers
for weeks ended June 12, 1937, and June 13, 1936

Diphtheria nfluena M s"l Men

Division and Stats Week Week Week Week Week Week Week Week
ended ended ended ended. ended ended ended ended
June 12, June 13, June 12, June 13, June 12, June 13, June 12, June 13,

1937 1936 1937 1936 1937 1936 1937 1936

New England States:
Maine a- 1 172 0
New Hampshire- 1 ----- 75 7 0 0
Vermont --- 2 158 0 0
Massahusetts -3 7 ----634 1,084 25
Rhode Island -2 2 ---- 22 0 1
Connectieat - 3 4 -- 130 213 0 2

Middle Atlantic States:
New York -43 41 ' 5 '3 1,586 2,546 7 13
New Jersey -6 10 5 4 1,123 430 2 3
Pennsylvania - -25 15 --------_____ 1,727 875 72

Est North Central States:
Ohio - 11 16 14 29 2,290 725 3 5
Indiana -4 5 15 4 379 9 2 1
Illinois - _ 39 89 18 22 457 26 6 6
Michign- ------------- 13 6 1 279 75a 3
Wisconsin __--- 3 1 19 4 52 168 1 1

West North Central States:
Minnesot --3 2 1 3 199 0 a
Iowa --- 2 --- 7 a 0 3
Missouri -- - 7 18 23 22 56 14 1 a
North Dakota--- 2 11 1 3 0 0
South Dakota -- ---- 2 1 0
Nebraska --- 1 3 10 19 0 1
Kansas-- 4 7 1 25 14 1 0

Bouth Atlantic States:
Delaware - _ _1 1 --- 22 10 0 0
Maryland 2" -4________________-_ 5 6 11 195 23333
District of Columbia -- 77 --- 9 1250 3
Virgini-s -6 9 --- 228 81 7 4
West Virginia -- 6 4 17 11 39 95 3 6
North Carolina '----------- 5 7--- 196 252 5
South Carolina -- 2 6 85 25 63 30 a 3
Georgia -- 4 7 -----0 1
Florida '-- -_------ 8 2 7 11 41

East South Central States:
Kentucky --6 5 1 11 198 16 5 3
Tennes ---- 6 8 16 8 94 11 4 3
Alabama -- 10 3 9 6 -- 7 4
MLissippi14_________________ 6 -------- ----------------1 0

See footnotes at end of table
(848)

-I
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Cma of certain communicable diteases reported by telegraph by State healh ofPlem
for weks ended June 1i, 1987, and June 18, 198--Continued

Diphtheria Influenza Meades | M.DnI= lu

Division and State Week Week Week Week Week Week Week Week
ended ended ended ended ended ended ended ended
June 12, June 13, June 12, June 13, 12, June 13, June 12, Jun 13,

1937 196 1937 1966 1937 1936 1937 1986-

West South Central States:
Ark.nsa-- 7 10 6 11 I 1
LouIsa-1 - 13 11 14 22- 15 2
Oklbhma-8 18 27 93 5 0
Texas1 -_-__-- _,-- - 2 25 135 78 366 125 7 O

Mountain States:
Moptana -- . --- 19 8 14 0
Idaho -4 1 1 00 I O
Wyoming - 1 ----21
Colorado -3 4 --- 21 25 0 0
New Mexico - 1 2 1 60 56 0 1
Arizona -_-_ --_ -2 5 10 8 53 70 0
Utah 4 ------- 49 19 0 0

Pacific States:
Washinton - 3---- 93 199 0
Or6-e----o-------'--- -1

------- 10 __ 10 63 1 iCaUfrIa.. - __- 31 25 63 212 273 1,135 3
Total- -------------- 335 330 512 540 11,121 9,239 88 100

Frst 23 weeks of year- 10 665 11,753 271,539 136 26l 202,181 235,711 3,516 5,123

Poliomyelltls Scarlet fever Smalox Typhoid bver

Division and State Weekl Week Week Week Week Week Week Week
ended ended ended ended ended ended ended ended
June 12 June 13, June 12, June 13, June 12, June 13 June 12, June 13,

1937 1936 1937 1936 1937 1936 1937 1936

Now England States:

New Hampshire
Vermont
Massachusetts .
Rhode Island __
Connectout _--- ---

Middle Atlantic States:
Now York
New Jersey
Pennsylvania- _ __ ___

Eat North Central States:
Ohio -

Indisna _- -

nllinois --------------
Mihign _
Wisonosin

West North Central States:
Minnesota
Iowa ' --------------
Missouri _
North Dakota _-
*South Dakota .
Nebraska
Kansas ------------

South Atlantic States:
Delaware
Maryland I 4 -----
District of Columbia
Virginia-
Wes Virginia
North Carolina '
South Carolinha
Georgia
Florida'.

uast South Central States:
Kentucky-
Tennese 2 - --------
Alabama' -_- -

Mississippi 4'-- -

See footnotes at end of table.

0
0
0
1
0
0

0
0
1

0
0
1
0
0

0
0

1
0

0

1

0
00

2

2

1
7

0
0
0
2
0
0

2
1
0

o
0
1
0
0

0
0
1
1
0
0
0

0
1
0
0
0
2
0
0
2

0
0
1
0

13
1
1

164
37
91

574
101
50

310
63
392
591

26
94
107
13
15
28
72

7
21
6
10
34
16

3
5

19
10
6
5

7
3
7

188
23
62

607
174
261

270
63

431
375
361

150
126
85
21
26
39
131

3
43
11
22
20
15
1
9
5

11
15
6
7

0
0
0
0
0
0

0
00

8
7
15
12
2

14
30
16
7
0
0
5

0
0
0
0
0

0
3
0
1
0

0
0
0
0
0
0

0
0
0

0
4
19
0
5

3
19
80
9
27
12
8

0
0
0
0
0
0
0
0
0

0
0
0
0

1
0
0-
1
0

15
2
8

5
1
5
2
2

0
4
7
0
0
2
I1

0
8
0
9
2
3

16
11
0

9
11
11
5

1

0

11

4

12

1

8

9
it

4
8

I1I
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Cases of certain communicabi diseae reported by teraph by Ste ath .5w.
for weke ended June 12, 1937, asn June S, 19 -Continued

Poliomyits ScrIet fver Smallpox Typhoid fever

Divion and State Wek Wek W k Wek Week Week WZ Week
ended ended nded ended ended idd eded
June 12, June 13, June 12, J 13, June 12, June 13, June 12, June 13,

1937 1936 1937 1936 1937 1936 1937 196

Wet South Central State=
Arkaam--- s 4 0 13 4 0 0 6 4
Louisiana ' -2 2 9 1 1 11 13
Oklahoma -3 0 9 21 1 0 11 10
Texaso -_--------- 5 2 101 28 1 5 26 12

Mountain States:
Monta-a' --0 0 11 49 6 12 0 1
IdahoI- -0 0 20 5 1 0 0 2
fyoming" --------- 0 0 28 11 3 3 1 0

Colorado 2 _ - 0 0 10 49 0 0 4 0
NeMexico- ------- 0 0 32 4 0 0 0 6
Arizona - - - 0 0 4 17 0 0 3 0
Utah4 -- 0 0 15 24 0 3 0 0

PadCic States:
Wasbington __-_____--_-___ 0 0 26 43 0 2 0 2
Oregon'----0 0 30 29 7 16 1 2
California--------- - 4 2 181 261 8 0 4 10

TotalW - 38 20 4,011 4,162 148 228 209 282

First 23weeks ofyr---------------- 6 402 149, 164 162,851 6,898 5, 091 2,815 ,849

INew York City only.
2 Rocky Mountain spotted fever, week ended June 12, 1937, 22 cases, as follows: Iowa, 4; Maryland, 1;

Tensee, 1;MontaAa, 3; Idaho, 1; Wyoming, 8; Colorado, 3; Oregon, 1.
'Typhus fever, week ended June 12,1937,51 cases, as follows: Maryland, 2; North Carolina, 1; Georgia, 18;

-Florida, 6; Tenesse, 2, Alabama, 11; Louisiana, 1 (delayed report); Tea, 10.
4Week ended earlier than Saturday.
'Figurfsor 196usexclusive of Oklahoma City and Tula.
Coloradotick fever, wek ended June 12, 1937, Wyoming, 5case.

SUMMARY OF MONTHLY REPORTS FROM STATES

The following summary of cases reported monthly by States is published weekly and covers only th
States trom whidh reports are received during the current week:

Menin-

state CgU Diph- Infin- Maia- Mea- Pel- Polio- Scart Small-p d
menin- -tmia enza ria ales aga riaj ver pxOe
gitis

tj ua_hetba.- 3--81 12 --- m -- 1.184 0 9
Ichigan., -11 48 15 5 332 1 3,992 27 14

Vermont -1-5 0 33 0 1

April 1937

Puerto Rico- _- _____ 26 1,144 643 145 1 1 0_O 78

Colorado-3 8 .21 2 94 0 140 36 3
Dlstet of Columbia 6 34 3 - 485 1 0 51 0 3
Idaho -14 68 2 98 0 84 23 8
Main -1 3 6 71 0 97 0 4
New Mexico _-1 6 4 6 344 0 86 3 9
West Vlrglna 32 25 95-- 269 2 0 278 10
Wyomng - 1 1--- 7 --- 43 14 0
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Chikn pox: Cam
Maaehusetts- 1,47n
Mibigan - 2,440
Vermont ____ 1

Dysentery:
Masusetts (bacil-

y) _ 1
Michigan (amoelh c)._ 1
Michigan (baclllary) 1

Encephalits pidemic or
lethargic:
Michigan - _-- 2

German meases:
Massachusetts-_-_ 106
Michigan -66 O
Vermont -- 6

I.oad polst:ing:
Massachusetts-_-__ 2

Mumps:
Massachusetts- 971
Michigan -2,247

Ophthalmia neonatorum:
Massachusetts- _ 111

Rabies in animals:
Massachustse--- 21
Michigan- 3

Septic sore throat:
Massachusetts --- 22
Michigan ---- 60

Trachoma:
Massachusetts -- 2

Trichinosis:
Massachusetts----- 2

Tularaem.a:
Michigan 4--

Undulant fever:
Michigan -- 5
Vermont- 2

Vincent's infection:
Michigan- 22

Whcoping cough:
1 assachusetts-- 2,013
Michigan-- 1, 226
Vermont -- 114

Apri 193?

Puerto Rico:
Chicken pox _. .
Dysentery .
Paratyphoid fevor--
Puerperal septicemia._
Tetanus- -
Whooping cough .

Anthrax:
West Virginia--

Chicken pox:
Colorado- -

District of Columbia-
Idaho ----
Maine-
New Mexico
West Virginia
Wyoming--

Colorado tick fever:
Wyoming --

Conjunctivitis:Idabo- _-
Dysentery:

Idaho
New Mexico (amoebic)

Encephalitis, epidemic or
lethargic:
Idaho-

German measles:
Idaho-
Maine
New Mexico
Wyoming.

Impetigo contagiosa:
Colorado .

Mumps:
Colorado
Idaho
Maine -----
New Mexico --
W'est Virginia .
Wyoming .

J3ue 25, 1987

Cas
48
27
l
4
15
28

9

148
140
90
2S1
63
132
39

4

6

2
2

2

1
70
3
35

3

.53
7S

204
33
,996

Mag 1937-Continued

Parat hold fever: Cases
t Virginia -._-___ 1

Rabies in anals:
Maine - 1
West Virginia-- 3

Rocky Mountain spotted
fever:
Colorado -- 5
Idaho- 12
New Mexico- 1
Wyoming __ X

Septie sore throat:
Colorado -- I
Idaho- 8
New Mexico - 5
Wyoming -- 3

Tetanus:
Maine --- 2

Trachoma:
Idaho-_ 1

Tularaemi8:
West Virginia- 1
Wyoming- 1

Typhus fever:
Colorado- __ 3

Undulant fever:
Idaho- 1
Maine- 1
New Mexico --
West Virginia- 1

Vincent's infection:
Idaho- 2
AMaine -- 10

Whooping cough:
Colorado-- 157
Idaho- 80
Maine _m--
New Mexico- 93
West Virginia- 371
Wyoming-______- 15

CASE OF HUMAN PLAGUE IN DOUGLAS COUNTY, NEV. (PROVISIONAL
DIAGNOSIS)

Under date of June 4, 1937, Surg. C. R. Eskey states that a pro-
visional laboratory diagnosis of plague has been made in a patient
who had been living at Lake Tahoe, Douglas County, Nev., about 6
miles from the cottage of a patient who developed plague last year.'

1 PUBLC HICALTH REPORTS, Oct. 2, 1936, p. 1392.

144179°-37---3
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CA8ES OF VEEREAL DI8EASE REPORTED FOR APRIL 1937

The reports ae pubed monthy for the informatio ft health desr in order toIr h t
data as to the ealence of the vaer1 d s. The a taken repo recevd m te
avd city helt ofiers. They are plimmary and are subje to ro .It ishope that
the n of thes reports will simut mor ompete reporting of th d

Report from Sin

ConetiutI-----------. .-----------
Delaware ---------
Ditrict Of -iab____-
Plorlida __- ----------------------

a --
Idaho _-_-_--______-----. _

linob _ -_ -------
Iianta ---------------- -.---------

-- - -- - -- ---------------------~~~~~~~~~~~~~~

Maryland' - ---~--------
imchtp a -------. -

is d PL -------------------__-.
w o-- --- -- -- -- --- --

MontanaI _-------
Nebraska .- - -

Neva ' ------
?JwRalmhi ___ ___ ___.
New Jersey-
New Mexico _ .
Noret York-_
North Dakota- ------
Ohlol --------
Oklahoma 1-
O-go---- ___-_-__

Rh d 1a d ----------------------
th Caron.a I

South Dakota -

Tennesse--
Texas-
Utah ----------------------------------------
Vermont ---------------
Virg-nia - --
Was ton.--------------------------------------

West V --------------
Wisconsin'.
Wyoming ' -

Total -

Syphnil oore

Oe. Montly. Case 1 Monthly
devo cmcoorera rted I_respet.10,000 du p

month population mon% popltion

471

14

190
205
188
a8

1,424
53

2,254
215
10
152

4.11
L45
2.38

3.40
1.17
1.11
7.93
&316
.42

4.26

1.11
.88
.63

.04

.82

35
97
a

S6
49

162

41

51
I'm5

127

9
77

1.38
151
L42
191
is
.61

1.91
178

.18
1.24

LOG
1.62
.87
.04
.42

205 .97 143 .67
80 4.97 1.42
SW 1.28 458 1.04
794 1.70 586 1.26
365 1.39 264 1.00

1L900 9.89 2.882 12.15
171 .44 102 .26

52 .38 55 .40

9 .1S 8 .1
9 1.56 230 .54

136 &a 57 1.42
8,192 &36 1,731 1.34
2,102 &15 4 1.3

30 .43 42 .60
1.071 1.6so 2 .38

441 1.76 251 1.00
73 .72 186 L81

1353 L34 176 .17
79 L16 71 104

402 130 458 128
64 .95 25 .37
7 3.0 no .U2

170 .28 28 .05

27 .72 17 .45
56 2.15 226 .86
313 1.92 384 .35
29 . 10 117 .40

30,055 2.49 13,92 1.15

See footnotes at end of table.
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Reports from cities of 200,000 population or over

Byphilb Gonorrhea

Case Monthly Cases Monthly
reported case rates reported case rates
during per 10,000 during per 10,000
month population month population

Akron, Ohio - ------

Atlanta, Ga - -161 5.61 114 3.97
Baltimore, Md-- ,475 . 76 149 1.81
Birmingham, Ala- 166 5.88 79 2.80
Boston, Mass - -220 2.78 183 2.31
Buffalo, N. Y -261 4.41 102 1.72
Chicago, il - -1,169 3.28 813 2.28
Cincinnati, Ohio 2 ---

Cleveland, Ohio - -245 2.63 80 .86
Columbus, Ohio - -81 2.65 17 .56
Dallas, Tex.,---- ---

Dayton, Ohio ----- ---

Denver, Colo - -107 3.61 53 1.79
Detroit, Mich.2-.--
Houston, Tex.- 170 5.08 28 .84
Indianapolis, Ind. ------------- ------------ ------------ - ---

Jersey Cityr, N. J.1--
Kanss City, Mo -48 1. 14 15 .36
Los Aneles, Calif -510 3.56 500 3.49
Louisville, Ky.3--- --

Memphis, Tenn -238 8.91 67 2.51
Mllwaukee, Wis.3--- --

Minneapolis, Mina -93 1.91 93 1.91
Newark, N. J -260 5.61 132 2.85
New Orleas, La.- -----
New York N Y 7,626 10.44 1, 273 1.74
Oakland, S-7,626 10.44 1,273 1.74
Omaha, Nebr- 16 .73 8 .38
Philadelphia, Pa.' -.
Pittsburgh Pa 76 1.11 38 . 56
Portland, 6reg-..--
Providence R I-46 1.78 37 1.43
Rochester, W. Y..- 36 1.07 59 1. 75
St. Louis, Mo -178 2. 13 122 1.46
St. Paul, Minn -63 2.23 41 1.45
San Antonio, Tex -63 2.51 188 7.48
San Francisco, Cali- 261 3.89 172 2.56
Seattle, Wash -137 3.61 136 3.58
SyracuseN. Y -_--_____--__--___------____-____87 3.99 56 2. ,r7
Toledo, 6hio -88 3.889 37 1. 22
Washington, D. C. -188 3.16 162 2 73

I Incomplete.
' No report for current month.
' Not reporting.
4 Only cases of syphilis in the infectious stage are reported.
& Reported by Jefferson Davis Hospital; physicians are not required to report venereal disease.
I Reported by the Social Hygiene Clinic.

WEEKLY REPORTS FROM CITIES
City reports for week ended June 5, 1937

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

State and city

Data for 90 cities:
5-year average__
Current welek

Maine:
Portland-

New Hampshire:
Concord-
Manchester _-
Nashua-

Diph- Influenza Mes- Pneu-
theria sles monia
cas Cases|Deaths c3ses deaths

Scar-
let

fever
cases

191 1 951 1 5,649 524 1,871
128 40 36 4,033 488 1,637

0-

0------

-------I

11~~~~l 1~~~~~II

0

0-- -0_

4

2

3

0

I Figures for Bane, Vt., and Newark, N. J., estimated; reports not received.

Tuber-
culosis
deaths

Ty-
phoid
fever
cases

Small-

pox
cases

16
23

0

0

414 37

376 21

Whoop
ing

cough
cases

1,358 __
1,193

0

0

-0

Deaths,
all

causes

23

10

--- --

0

0

0

0
----

O 1 2

0

0

0
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City reperha for week .usd Jtu 5, 1O87-Contined

Dipj- Inum Mae _eue Small- TuberTY-W eaths
State and dlty tWia du monia B poX culosis CaZ l

C~~~~death ~ cses deaths B cothughecame Dint camn casbes ath
case case Cuses

Venmont:
Barr -- -O -- '

Burlington- 0---- 0 0 0 1 0 0 0 0' 1
Rutland O0 - 0 1 2 1 0 0 0 0 6

Doston -.-------- II 5 15 64 0 6 0 J 3jg
Fal River- 0 . 1 29 2 0 0 1 0 2 35

0. 0 1 1 2 0 3 0 9 asWora.se ------ 0 0 17 7 4 0 2 0 17 _
Rhode Island:

Pawtuckst 0 0 0 0 0 0 0 0 0 20
Provldenc0._.. 0 1 57 3 30 0 4 0 41 77

Connectiout:
,,Brklppert----- O ------ 0 3 1 52 0 0 0 1 38
HBZoz.--t-:- s:---- 0 36 2 7 0 a 0 8 --

New Haven.--- 0O 0 4 1 3 0 1 0 1 21

Now York:
Buffalo-0 0 115 5 18 0 11 0 24 1i
NewYok- 31 6 6 877 84 249 0 77 4 72 1,440
Rochestr 1 0 12 5 6 0 1 0 17 as

Nw8ercue__ -- O 22i 2 15 0 0 0 16 47
C und 0 1 0 30 1 3 0 0 0 2 36
Newark-------- - --- ----- ----- -z---- -------. ---- :- -- :----- -

Trenton-__
Phiadepia.
P1tinbugh --

Scaton -
Ohio:

Cinci-nati-
Cbveand --
Colbus--
Toledo-

Indiana:
Anderson --
Fort WaYk&-
IndianapolI.MIndc e
South Bend_
Terre Haute

minols:
Alton __

Chicgo-
Elgin _--__
Molne-

Detroit-
Flint ------
Grand Rapids-

Wiscnsin:
Kenosha---
Madison --------

Milwaukeo---

Minnesota:
Duth- _

lowa:
Cedar Rapdbs
DaVenport_____
Des Moines..
Sioux City-
Waterloo-

Mimouri:
Kansas City_-
St. J<wn -----

St. tLiiir ----
North Dakota:

Fargo_ _
Grand Forks..-
Minot

South Dakota:
Aberdeen-_

a
0
2
0
0

1
2
0
0

0
0

30

0

1

0
0
0
0
0

8
1
0

4

0

3
2
1

0

0

0

1

0

0

0

0

0

0

3

0

0

0

0

0

0

0

0

0

0

29

42
261
118

0

79
516

338

21

0

314
0

0

0

326
0

0

19

50

29

62

1

0

0

0
1
4

a
17

11

a
24

6

2

2
2
10

2
0

0

0

40

2

0
2

O
2
3

1

70

0

0

2

5

157
35
4
4

73
6
9

0

i
8

4

3

229
39

0

65
18

9

6

31

0--- 0 is
O -- -- -- -- - _-- -- - 7
0- 117
2... 1 2 2 30

0__O 0 2 6
0 27 6 80

0O0 0 0 1
--0

~~~00

~~~~~02

0 0

0 27
0 4
0 1
0

0 8
0 16
0 1
o 6
0 0
0 2
2 a
0 0
0 0
4 0

0 0
0 37
0 0
14 0
0 1
2 19o i
0 1
0 0
0 0
0 6
0 0
0 0

0 0
0 1
0 0

1-
1
0

0 3
1 0
0 9

0 0
1
4 0

0

I

0

0

0

0

0

0

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

1

36
38

2
0

18
86

:22
8731
2

0

29

1

0

27

2
22
0

0

0

it
71

0

0

0

11

0

9

44

7

8.

0

0

38
467
35

122
36
57

,11
'22
118
14

10

_8.77
3
11

20
41
12
12

113
10
10

20
68

OD

0

79
24
200

11

_-i

I I I

I
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My repota forwek ended June 5, 1937-Continued

DIph Tn.lza Mea- Pnenu- SW Small- Tuber- Ty- Whoop- Deaths,
I I box ~~~~~~~~~ phoid ing aState and aitY tb Cases De at les mon fever bx deathss fever courh

aU

e D b ca cm ce_

NebrOaska|: | | o | | | | 2 | o| 6OmIsah :,--- -

0 0----0 2 6 0 2 0 10 51

Lawrence 0 0 0 0 0 0 0 0 0 3
Topeka- 0 0 4 2 0 0 0 4 16
Wichita - -1 0 6 3 0 O0 0 0 7 18

Delawe:-
Wilmington-. 0 0 0 3 1 0 1 0 0 26

Maryland:
Baltimore- 2 __ 2 135 21 14 0 16 0 55 219
Cumberland... 0 0 0 0 0 0 0 0 0 10
Frederick 0 0 0 0 0 0 0 0 0 2

Dist. of Columbia:
Washington. 8 1 1 110 7 3 0 11 2 15 169

Virginia:
Lynchbulrg 0 0 4 1 1 0 0 0 14 11
Norfolk - 0 0 O 15 4 0 0 0 0 0 27
Richmond 1 0 0 4 4 0 3 1 0 46
Roanoke -- 0- 0 52 2 1 0 1 0 0 'O

WestVii-gilis:
Charleston- 0 1 0 0 1 0 0 0 1 0 15
Huntington-. 10 1 0 0 0
Wheeling - I- 1 2 3 0 0 1 0 11 17

North Carolina:
Gastonia- -0 0 0 0 2
Raleigh.0 O 1 1 1 0 0 0 1 18
Wilmington.... 0- 0 0 1 0 0 0 0 0 12
Winiton-Salem 0 - 0 1 0 1 0 0 0 9 12

Soutb Carolina:
Charleston- 0 - 0 1 5 0 0 3 0 0 21
Florence- 0- 0 0 0 0 0 0 0 0 9
Greenville- 0- 0 0 0 0 0 0 1 1 7

Georgia:'
Atlapta O0 3 1 0 3 4 0 6 1 15 80

Brunswick- 0- 0 0 1 0 0 0 0 0 3
Savannah- 0- 0 0 2 0 0 1 0 8 30

Florida:
MiaXn -___ O0 1 1 0 0 1 0 5 0 0 44
Tampa-_ 1- 0 21 1 3 0 0 1 6 24

Kentucky:
Covington 0 0 54 2 3 0 3 0 3 18
Lexington 0 0 20 2 1 0 2 0 21 23
Louisville 0 4 0 59 5 28 0 4 0 69 75

Tennessee:
Knoxville 0 1 0 5 0 0 1 0 0 35
Memphis- 0 57 5 1 0 5 0 34 92
Nashville- 0 -----_ 0 8 11 0 0 0 0 12 61

Alaba:
Birminghamn 1 4 0 20 6 1 0 3 0 9 75
Mobile-0 0 0 3 0 0 1 0 1 26
Montgomery. 0 4- - 1 0- 0 0

Arkansas:
FortSmith 1 --- 0 4 0 0 0
LittleRock- 0- 0 0 2 0 0 0 0 0.

Louisiana:
Lake Charles... 0 0 1 0 0 0 0 0 0 8
New Orleans--. 7 2 0 6 11 11 0 10 0 0 147
Shreveport 0 0 0 3 1 0 1 1 0 55

Oklahoma:
Muskogee 0 --- 0 0 0 0 0
OklahomaCity. 1 0 8 4 4 0 0 1 2 43
Tulsa - 0- 3 - 1 0 - 0 11.

Texas:
Dallas - 0 2 2 31 2 3 0 2 0 26 53
Fort Worth.... 0 0 0 2 5 0 4 1 23 35
Galveston 0 0 3 3 0 0 2 0 0 18
Houston----- 3 ---- 0 2 3 3 0 3 2 0 64
SanAntonio.... 0 1--- 0 10 0 0 10 0 0 94

Montana:
Billinga - ~~0 0 0 1 0 0 0 0 2 12

GreatFallsW 0 ------ 0 0 1 0 5 0 0 1 5
Helena-0 0 0 0 2 0 0 0 1 5
Missoula----- 0 ----j 2 0 5 0 0 0 9

Idaho:
Boiae-.......... 0 ol-- 0 0 0 0 1
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CEIyrepord. for weekeme 1,.Tw 5, 1987-Continued

1Mph- dtY t aSl * -. b diaTr
tl.i. ales monla~~-i poxd

Colorado:
C oS or a do
SprIg_-O- _0 _ 0 1 2 1 0 0 0 0 iS

Den'-------. -- I 1 5 4 1 2 0 m s0
Pue------ - 0 0 o 0 S 6 0 13

New Mexico:
Albquerque--- O--00 4 1 2 0 0 0 2 12

Utah:
SaltIk Cty. 1 78 3 7 0 I e 6 84

8as _ __

2 l 2 2 0 I 1 JS 79
S 1 0 8 1, 6 0 * a 5 34

I 0 0 1 6 0 0 0 1 27
-Portld__ O -_ 0 2 6 13 0 2 O 3 el
Salem - - 0 1 ------- a ---. -0 le 7

Oalifn: .
LosAgdes--.. 9 5 s 85 6 35 8 32 I so 2508acramento...... I S 84 1 2 0 1 6 9 27
Sanlrancs I---1 0O 10 9 17 0 7 0 42 IS

Mnkgocoo: M
me_ingitis Pdolo- Ow

Stat and dty _ _ _my State and city i
Cam Deats Cm Ds

Masabusett: Wet Vkgnla:
Boston - ---- 1 1 0 Huntnt__---- 1 0 0
FallRiver----- 0 1 0 WhIIg_

RBode Ind: Fda:
Providence-___ I 0 0 MI -------- 1 1O

New York: Temmnsse:
New York ._______ 4 0 1 Memp1
Roqbw&er___.____ 0 0 1 NaslavI 1 O O

PhIl deiphia..... I 0 0 BirmInghambA - 2 1 0
PIttsburgh ......... 0 1 0 Mobile ----

Ohio: Arkan:
ChlnclnaL- - ___-_ 1 1 0 i4tt R_ock__-__ 0 1 0

Mcica}: LT_.lna
Detroit 1 0 0 1Ohreprt... 0 2 0
.ITssour:e
St. _.____ I O O -1 0 0OEci-to-.

Nebras: San Antonio -- 1 0 0
Omaha --0 0 2 CalIkonI:

Muv7an4& Los Aga_e 1s
flaldfore.-- S 2 0 S eto. 1 0 0

of Coubla:
Washngton- 4 3 0

Dec.-Cases: 8sn PFancisc L
Eiseq*lis epidemk r.er-Ca: Toledo, 1; lAwrence, 1; Bahl
PeUagru.-Casew Washnton_ Chwston. S. C., 1; Savadwah 1; a ; BO tghu 2Mnt'
gme~ 2; New Orans, 2; 8an FIan 1.

oc;hms.-Deaft: Philadehcif9 WUobE 1.
P es w.--Ces: New Yoxk 1; S Ied, I11., 1; Savannah, 1; Mobile, 1; Galvston. L Detb:

1ll, L



FOREIGN AND INSULAR

EGYPT

Injectdiou diweases-Third quarter, 1936.-During the tlird quarter
of 1936, certain infectious diseases were reported in Egypt as follows:

Disease Cases Deaths Disease Cases Deaths

Cerebrospinal meningitis -- 19 Plague-4 1
Chicken pox -52 3 Poliomyelitis -3 3
Diphtheria- 496 252 Pnerperal septicemia -128 101
Dysenterr------------------------- 1,089 178 Rabies-8 8
Ersipelas -949 230 Scarlet fever- 7
Influenza- 2,653 82 Tetanus-97-75
Leprosy - --------------------- 20 13 Tuberculosis (pulmonary)- -- 1,226 637
Lethargic encephalitis- 3-- Typhoid fever- 1,967 450
Malaria- 5,242 35 -Typhus fever -112 31
Measles - _ 2 365 1,006 Undulant fever -1
Mumps- 214 13 Whooping cough -671-88

Vital statitic8-Third quarter, 1936.-Following are vital statistics
for the third quarter of 1936 in all places in Egypt having a health
bureau:
Population- __--_____--_________________------_-----4A 710, 500
Live births ____-- ___-----_-__---6_0,227
Births per 1,000 population _-_-_-__-_--- 42. 6
Stillbirths -_- - - - - - 1,087
Total deaths -__--_____________ -_-- 42,015
Deaths per 1,000 population --35.7
Deaths from diarrhea and enteritis under 2 years of age __-- 14, 789
Infant mortality per 1,000 births- - _______________________ 292

(857)
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