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States Public Health Service

With a view to establishing an international standard for use in
measuring the potency of gas gangrene antitoxin (Vibrion septique),
cooperative tests were undertaken by the National Institute of Health,
Washington, and six foreign laboratories. The project was organized
and directed by the National Institute for Medical Research, London,
in compliance with the request of the Permanent Standards Commis-
sion of the Health Organization of the League of Nations that the
National Institute for Medical Research prepare a "standard for gas
gangrene antitoxin (Vibrion septique) and arrange for preliminary
laboratory investigations with a view to obtaining international
agreement on a standard preparation and the definition of a unit
in terms of it." The suggestion was made that the work proceed
along lines similar to those adopted for gas gangrene antitoxin
(Perfrngert) (1).
In the United States a provisional unit for measuring the potency of

gas gangrene antitoxin (Vibrion septique) had been established and
was in use by the biological firms manufacturing the product (2).
Great Britain (3), France (4), and the Argentine Republic (5) had
also prepared standards for their own countries. The relationship of
these units was found to be as follows (2):

American- -___--____--__--_--_--_______ --_-- 1
British --1/2.----------3---------------------- _ 1/2.3
French - _------ _---- __1/£ 4
Argentine Republic -__--_ --_ --_ -- 1/3. 7

The National Institute for Medical Research, London, proposed
that an amount exactly one-half the United States provisional unit
be used as the basis of the international tests, leaving final decision
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as to the size of the unit for a later meeting of the Permanent Stand-
ards Commission. This unit was designated as the provisional
international unit, or the P unit. The proposal was acceded to by
Dr. Weinberg, of the Pasteur Institute, Paris, and by this country.
The necessary reagents and protocols of tests were received from

London in January 1934. The proposed international standard
antitoxin was a dried antitoxin which had been received by the Na-
tional Institute for Medical Research from Dr. Weinberg, and which
had been placed in approximately 1-gram amounts into ampoules and
subjected to dehydration over phosphorus pentoxide, in vacuo,
until absolutely dry. The ampoules were filled with pure dry nitro-
gen, sealed, and stored in the dark at a temperature of -4° C. Tests
by Dr. Hartley indicated that one provisional international unit was
contained in 0.2377 mg of the dried serum. This was equivalent to
0.1566 mg of the provisional American standard.
The materials supplied for the international tests were described

in the memorandum accompanying the protocols as follows:
1. A solution of gas gangrene antitoxin (Vibrion septique) prepared from the

dry preparation made as a provisional standard at the National Institute of
Health, Washington, U. S. A. (label marked 1).

In accordance with instructions received from Dr. McCoy, the contents of 1
ampoule were dissolved in 125 cc of a glycerol-saline solution (glycerol, 2 parts;
physiological salt solution, 1 part). Of this solution, I cubic centimeter contains
100 P units.

2. A solution of gas gangrene antitoxin (Vibrion septique) prepared by dis-
solving an accurately weighed quantity of the proposed international standard
preparation in glycerol (2 parts), saline (1 part) (label marked 2). According to
our determinations, 1 P unit is contained in 0.2377 mg of the proposed interna-
tional standard preparation. The volume of the solution was finally adjusted
so that 1 cc contains 23.77 mg of the dry standard preparation, i. e., in this case
also, 1 cubic centimeter contains 100 P units.

3. A dry preparation of gas gangrene toxin (Vibrion septique) (label marked 8).
This has been prepared by precipitating the germ-free filtrate from a 3-day
growth of the organism with ammonium sulphate, removing the precipitate,
and drying it over phosphorus pentoxide * * *

4. Two sealed ampoules each containing about 2.5 cc of a gas gangrene antitoxin
(Vibrion septique) of unstated potency, for the purpose of trial assay (label
marked 4).
The methods used at the National Institute for Medical Research,

London, in carrying out the tests were described as follows:
The assay of the dry standard preparation of gas gangrene antitoxin (Vibrion

8eptique) proposed for international adoption, in comparison with the American
preparation, has been carried out by two methods:

A. By the intravenous injection of mixtures of toxin and antitoxin into the
tail veins of mice weighing from 17 to 20 gm; and

B. By the intracutaneous injection of mixtures of toxin and antitoxin into the
shaved, or depilated, flanks of white or light-colored guinea pigs weighing from
300 to 400 gm.
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A. The mouse-intravenous method

By adopting the following procedure the "test dose" of the toxin supplied
and the relative potencies of the glycerol solutions of the two preparations of
gas gangrene antitoxin (Vibrion septique) may be determined in one and the
same experiment:
1. 1 cc of the solution of the American provisional standard antitoxin is diluted

to 20 cc.
2. 1 cc of the solution of the proposed international standard antitoxin is diluted

to 20 cc.
3. A quantity of the dried toxin, V. S. 10, is quickly and accurately weighed out

and dissolved in physiological salt solution, the final volume being adjusted
so that 1 cc of the toxin solution contains 20 mg.

4. Mixtures of each of the antitoxin dilutions are made so that 0.5 cc of each
mixture (the quantity injected intravenously into a mouse) contains 0.2 cc
of the diluted antitoxin (1 P unit) + varying quantities of the toxin solu-
tion. Suitable quantities of the toxin for purposes of the test will probably
be found to be between 3.5 and 4.5 mg * * .

The mixtures are allowed to stand at room temperature for 1 hour and then
0.5 cc quantities are injected intravenously into groups of mice. The mice
should be drawn from a uniform stock and should be as nearly equal in weight
as practicable (17 to 20 gm). For the final comparison of the two solutions we
have used groups of six or more mice for each mixture of toxin and antitoxin
tested. The mice are kept under observation for 3 days; the majority of the
animals which succumb to the injection die during the first 48 hours, but deaths
occurring within 72 hours of the injection are regarded as significant.

In accordance with the protocols submitted, tests were performed
with the reagents received. The comparative results of the British
and American experiments to determine the "test dose" of the
British toxin (V. S. 10) against 1 P unit of the 2 antitoxin solutions
are shown in table 1. The "test dose" of the toxin used may be
considered to be that amount of toxin which when mixed with one P
udi.t of antitoxin and injected intravenously into a group of mice will
kill some but not all the mice in the group. Experiment I shows
this dose to be about 4.1 mg of the toxin used.
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TABLE 1.-Comparison of American and P (provional international) sera.
Mouse intravenous method. Protocol of experiments made to determine the
"test dose" of British toxin V. S. 10

I. DOSE 0 TOXN VARID, ANTITOXIN CONSTAN

+0.2 cc=I P unit (American +0.2 oc-i P unit (prposd ntrnailsolution) lutin)
Toxin dose,

Number Number Number Proportion Number Number Number Proportion
of mice dying surviving suriving of mice dying surviving surviving

4.7 - - 6 6 0 196 () 4 5 0 96 (96O)
4.1 -6--3-3---(- ) ol 16 96(I6)4.4------- 6 5 1 O6(9' 1 34(36)3.8 -6 0 6 % () 6 0 6 %6(%

IIA. DOSE Of TOIN CONSTANT (4.1 NO), DOSE O ANTITOXN VARID

Solution of American Provisional standard Solution ot proposd international
antitoxin standard antitoxin

Toxin dose, Number of mice Number of mioe
mg

Proportion ProportionP

DygInocu- Surviv- msrviving Inocu- surviv- survivi
lated Dying iglated Dying g

I 0. 6 6 0 '(3) 6 5
.1 -- --------- 1.0 6 3 a N9(%) 6 1 f

1.1 6 0 6 9(9 6 0 6 %

IIB. DOSE OF TOXIN CONSTANT (4.2 MG), DOSE OF ANTITOXIN VAIE&D

Solution of American provional standard Solution of proposed interational
antitoxin standard antitoxin

Toxin dose, Number of mice Number of micemg
P, unitsProportion Proportion

Inocu- DigSurviv- slIviving Inocu- Dy Surviv- suirvivinig
lated iing lated Dyln ing

0.9 6 6 0 19 (M2) 6 6 0 (9124.2.----------- 1.0 6 4 2 %(32) 6 2 49 (74k2
1.1 6 0 6 % (1Y3) t I 6 % (132)

'Figures in parentheses are the results of tests by the National Institute for Medical Research, London.

In experiment IIa, the " test dose " indicated in the preceding experi-
ment was mixed with varying doses of antitoxin, and the results show
that the dose of toxin may be slightly too low. In experiment IIb
the dose of toxin was raised to 4.2 mg.

In the three experiments there is close agreement between the
British and the American results (British results in parenthesis).

Similar tests were then carried out using the same reagents except
that the American toxin was substituted for the British (table 2).
Experiment I indicates that the "test dose" of the American toxin
is about 5 mg. Experiment II, in which the dose of toxin was con-
stant and the dose of antitoxin varied, shows that this amount may
be a trifle high. Experiment III shows the results obtained when
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one-half the P unit was tested against one-half the amount of toxin
used in the preceding test, i. e., 2.5 mg, which is the "test dose" of
toxin which had been in use in this country in determinations of the
potency of antitoxins in terms of the American provisional unit. It
may be noted that there are more survivals on proportionate doses
with the more dilute reagents than with the more concentrated.

TABLE 2.-Comparison nf American and P (provisional international) sera;
Mouse intravenous method. Protocol of experiments made to determine the "test
dose" of American toxin V. S. 1

I. DOSE OF TOXIN VARIED, ANTITOXIN CONSTANT

+0.2 cc= 1 P unit (American solution) +0.2 cc= 1 P unit (proposed international

Toxin dose,
mg Number Number Number Proportion Number Number Number Proportion

of mice dying surviving surviving of mice dying surviving surviving

5.6 -6 6 0 96 6 6 0 96
5.3-6 6 0 96 6 6 0 9%
5.0 -6 3 3 96 6 4 2 %
4.7 -f6 0 6 96 6 2 4 %
4.4 - 0 6 96 6 0 6 9

II. DOSE OF TOXIN CONSTANT (5.0 MG), DOSE OF ANTITOXIN VARIED

Solution of American provisional standard Solution of proposed international
antitoxin standard antitoxin

Toxin dose, Number of mice Number of mice
mg

|P unit Proportion Proportion
Inocu- Dyn Sri- surviving Incu yigsurviv- surviving
lated Y'g ing lated Dig ing

09 6 6 0 % 6 6 0 9
5.0 -- 1.0 6 5 1 | I 6 5 1 I 4

LIi 6 2 4. 96 6 1 5AU

M. REPETITON OF ABOVE EXPERIMENT USING 96 UNMIT OF ANTITOXIN AND 96 THE AMOUNT OF TOXIN (2.5 MG)

Solution of American provisional standard
antitoxin

Solution of proposed international
standard antitoxin1

I
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A sample of an antitoxin of unknown potency was submitted for
test to the various collaborating laboratories. The potency was
indicated to lie between 100 and 200 provisional international units.
A preliminary test was made against the British toxin and the final
tests were made against both the Brtish and American toxins. The
results with both toxins are in close agreement, and the potency is
shown to be between 160 and 170 units. The results returned by the
other laboratories participating in the tests as reported by Dr.
Hartley were 150-155, 154, 155, 160, 160, and 170.

TABLE 3.-Determination of P unite in a sample of Vibrion septique antitoxin of
unknown potency

L PrEUMINARY TZST

U. FINAL TEST

4.2 mg British toxin 5mg Ama¢ean toxin
Number of P Amount of
units tested Z6o dilution Number Nmber Number Propor- Number Number Propor-for- of antitoxin of miceN survlv- tion sur- omice Nuberz uvv tosr

injected dying ing viving inected dying ing viving

200 - 0.10 6 6 0 6 6 6 0 %190_----. 106 6 6 0 9% 6 6 0 %180 -.111 6 5 1 36 6 6 0 %
170 -__ .117 6 2 4 96 6 a 1 6
160 ------------- . 125 6 1 5 % 6 2 4 9
150 --_________ . 133 6 0 6 56 6 0 6 96

The specimen contains 160-170 P unit;.

In addition to the tests on the reagents submitted, comparative
tests were made to determine the potency of one commercial antitoxin
using both the British and the American toxins. The results are
shown in table 4.
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TABLz 4.-Tests to determine the potency of a commercial Vibrion septique antiloxi'
L PROTOCOL OF JUNZ 3, 1933, SHOWING RESULTS OF TEST ON SERUM 259 ACCORDING TO THZ METHOD OF THX

NATIONAL INSTITUTE OF HEALTH, WASHINGTON

Amount Number of mice
Dilution Amount of _ Propor-

Number of units tested for of of toxin tion
antitoxin dilution (^can) Injected Dying Surviving suinv

90 N-o 0.25 2.5 6 0 6 96
100 - ioo . 25 2.5 6 0 6 56
110 -- io .25 2.5 6 4 2 34
120- -- ------------- i2o .25 2.5 6 6 0 %
60 (U.8.standard) ho .25 2.5 6 2 4

The serum contains 110 provisional American units.
I

1. PROTOCOL OF MAR. 15, 19, SHOWING RESULTS OF TEST ON SERUM 259 ACCORDING TO THE PROPOSZD
INTERNATIONAL METHOD

Dilution Amount Amofnt mice Propor-
Number of units tested for of of of tion

antitoxin dilution toxin uv-(British) Injected Dying Surviving ing

180 - _--_----- o 0.111 4.2 6 0 6 %
200 -Ho .100 4.2 6 0 6 94

220 -3o .091 4. 2 6 4 2 2

240 -4o .83 4.2 6 6 0 96

The seram contains 220 international units.

The first test had been carried out 9 months previously, using our
own toxin and the method which was in use for determining the
potency in terms of the American provisional unit. The second
test was made with the British toxin according to the proposed in-
ternational method. The results are in exact agreement, the serum
containing 110 of the American provisional units and 220 of the pro-
posed international units.

THE GUINEA PIG INTRACUTANEOUTS METHOD

In addition to the mouse intravenous method it was recommended
that the guinea pig intracutaneous method be used. This method
was described as being "simple, convenient, and economical" and
"yieldling results comparable in accuracy with those obtained by
the mouse intravenous method. " White or light-colored guinea pigs
weighing from 300 to 400 grams were recommended. As a result of
the tests performed at the National Institute for Medical Research,
London, it had been found that 0.5 mg of the toxin supplied (V. S. 10)
produced a large necrotic lesion, while 0.05 mg produced a small re-

action and 0.025 mg failed to produce any reaction. It was recom-
mended that each observer decide for himself as to the most desirable
end point. The antitoxin dilutions were to be made up as for the
mouse test (1 to 20, s0 that 1 cc contained 5 units) and the toxin
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dilution to such a strength that 1 cc contained 30 mg of the British
toxin.
The tests were carried out as in the case of the mice, first deter-

mining the "test dose" of toxin against one provisional unit of anti-
toxin using varying doses of toxin. With the "test dose" of toxin
established, this amount of toxin was tested against 1.1, 1.0, and 0.9
units of antitoxin. The mixtures of toxin and American standard
antitoxin were injected on one flank of the guinea pig and the
mixtures of toxin and the proposed international standard antitoxin
on the other flank. Observations were made in 24 and 48 hours.
The results are shown in table 5.

TABLE 5.-Comparison of American and P (provisional international) sera
Guinea p intracutaneous method. Protocol of experiments made to determine
the "test dose" of British toxin V. S. 11 and American toxin V. S. I

(a) TOXIIN DOSE VARIED, ANTITOXIN DOSE CONSTANT
L. BRITISH TOXI V. B. 11

Mixture prepared, vol-
ume 2cc Dose of

Antitoxin solution Amount _ mixture Result after 48 hours
Toxin Antitoxin inJected

Cc Mg
0.9 27 rtion osis.

. 85 25. 5 . Rather large reactio; necro6s.
American --- 7 22.5 1 c c=5 units 0.2 Sl.

Meight reaction; necrosis.
. 7 21 No reation.
.65 19.5 Do.
. 9 27 nl necrosis.
. 85 25. 5 Rather larggereaction, necrosis.

Proposed international 7. 225 1 c c5 units .2 Moderate reaction; newosis.
I 75 22. Sliht reaction.

I_. e6 21 No rection..5 19.5 Do.

H. AMZRICAN TOMX V S. I

Mixture prepared, vol-
ume 2cc Dose of

Antitoxin solution Amount _ _-_ mixture Result after 48 hours

Toxin Antitoxin injected

0.9 27 Marked reaction; necrosis.
American--------- _ 8 24 1 c c=5 units 0.2 cc Moderate reaction; necrosis.American.. --~~.75 22.5 - Slight reac:tion.

. 7 21 No reaction.

.65 19.5 Do.
86 27 Marked reaction; necrosis.
. 25.5 Do.

Proposed international 758 245 1 c c=5 unIits__ .2 cc__ Moderate reaction; necrosis.

Prooseiteratona. - ~ 1 cc= unts5...2cc..5 Slight reaction.. 7 21 No reaction.
. 65 19. 6 Do.
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TABLN 5.-Comparison of American and P (provisional international) sera.
Guinea pig intracutaneous method. Protocal of experiments made to determine
the "test dose" of British toxin V. s. 11 and American toxin V. S. 1-Continued

(b) TOXIN DOSE CONSTANT, ANTITOXIN DOSE VARIED
AZRIWAN TOXN V. B. 1

Mixture prepared, volume
2cc

Volume
Antitoxin solution Aomix Result after 48 hoursAntioxin ture n

Toxin eced
Cc P units

0. 90 4.50 Large reaction; necrosis.
Me .95 4.75 Do.

American ----- 24 1.00 5 00 Moderate reaction.
1.05 5.25 Slight reaction.
1.10 5. 50 .c2 No reaction.
i904.50 Largreaction; necrosis..95 4.75 Io

Proposed interational- 24 1.00 5 00 Moderate reaction.
1.05 . 25 Slight reaction.
1.10 .50 o reaction.

As in the case of the mouse tests, the tests were carried out first
with the British toxin (a second lot V. S. 11) and then with the Amer-
ican toxin. The results with the two antitoxins against each toxnn
checked closely wth those obtained by the National Institute for
Medical Research, London.
The intracutaneous test was also used in determining the strength

of the antitoxin of unknown potency submitted for test. The
American toxin was used in this test. The results (table 6) confirmed
those obtained in mice.

TABLE 6.-The intracutaneous guinea pig method. The sample of Vibrion septique
antitoxin of unknown potency (American toxin)

Volume Actual quanti-
Toxin Anaitoxint1/20injectedNO. 24 mg dniltoion1 t0sion mxtr Result after 48 hours

In le mto ti ijcd
in 1 ~~~~~~~~~intracu-Toi Anti-

taneously x toxin

\Cc Cc Cc Mg Cc
1-------- 0.555 -0.645 0.00278 Large reaction, necrosis.
2---------- .585- .615 .00293 Do.
3 0.8 .625- .575 0.2 2.4 .00313 Moderate reaction.
4----------- .675- .525 .00338 Slight reaction.
a----------- .714- .486 . 00367 No reaction.
Control .8 5 P units in 1 co 0 .2 2.4 0.5 unit Moderate reaction.

The sample of antitoxin contains 160 to 170 P (proposed international) units per cc.
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The results obtained in the above tests were submitted to the
meeting of the Permanent Commission on Biological Standardization
of the Health Organization of the League of Nations at Copenhagen,
in August 1934, as were those of the six other participating laborato-
ries. At this meeting the following resalution was adopted:
"The Commission recommends:
"1. That the dry preparation of gas gangrene antitoxin (Vibrion

septique), prepared at the National Institute for Medical Research,
London, from material supplied by Dr. Weinberg of the Pasteur
Institute, Paris, be accepted as the international standard for this
antitoxin and that the specific antitoxic activity contained in 0.2377
mg of the dried standard preparation be defined as the international
unit."

(The antitoxin in 0.2377 mg of the international unit is equivalent
to one-half the amount of antitoxin contained in the provisional
American unit, viz 0.1566 mg.)

In accordance with the international agreement regarding the size
of the unit, the following statement was issued by the National
Institute of Health, Washington:

NATIONAL INSTITUTE OF HEALTH,
Twenty-fifth and B Streets NW., Washington, D. C.,

September 30, 1934.
It is proposed to adopt as the official unit for the measurement of the potency

of gas gangrene antitoxin (Vibrion septique) the equivalent of the International
unit adopted by the Permanent Commission on Biological Standardization of
the Health Organization of the League of Nations. This unit is one-half that
previously proposed as a provisional unit for the United States (Pub. Health
Rep., 1934, 49, 251) and is that amount of antitoxin contained in 0.1566 mg of
the dried standard serum prepared at the National Institute of Health. The
dried serum as dissolved and diluted for distribution contains 100 units in 1 cc.
The standard unit will be distributed on special request addressed to the

director of the National Institute of Health.
It is expected that this unit wMl be employed by all producers not later than

January 1, 1935.
G. W. McCoy,

Director, National Institute of Health.

Following the adoption of a unit one-half that previously in use as a
unit of measurement for this country, the question arose whether it
would be advisable to carry out the test as it had been done previously,
merely changing the factor used in calculating the number of units,
or whether it would be better to use the international method. Our
method in the mouse test was based on the use of such a dilution of the
antitoxin that 1/2 the unit (1/4 the former provisional unit) was con-
tained in 0.25 cc of a 1/50 dilution of the glycerinated antitoxin. By
chance the "test dose" of the standard toxin against this dose of anti-
toxin was 0.25 cc of a 1/100 dilution (10 mg to 1 cc) of the toxin. The
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sum of the doses of toxin and antitoxin was therefore exactly 0.5
cc, a convenient dose for the intravenous inoculation of mice. The
international method was based on the use of such a dilution of the
standard antitoxin that 1 unit was contained in 0.2 cc of a 1/20 dilu-
tion of the glycerinated antitoxin. The test dose of the British
toxin against this amount of toxin was 4.2 mg, or 2.1 cc of a 1/50 dilu-
tion of the toxin (20 mg per cc). The doses of toxin and antitoxi
were therefore twice as concentrated in the international tests as they
were in the American tests.

In order to determine the effect of varying the dilutions of toxin and
antitoxin in multiple proportions, tests were carried out in mice and
also in rabbits. The antitoxin was diluted 1/25, 1/50, and 1/100 and
the toxin was diluted so that 1 c c contained 20 mg,. 10 mg, and 5 mg.
The results of the test in mice are shown in table 7.

TABLE 7.-Effect of diluting the toxin and antitoxin in multiple proportions

Antitoxin Toxin
Number Proportion

Dilution Amount ot Number DtiAmount of of mice survivingDuindilution of units Diuindilution

Cc Mgpercc Cc
1/100 0.25 1/4 5 0.25 6 3/6
1/50 .26 1/2 10 .25 6 3/6
1/25 .25 1 20 .25 6 0/6

A larger proportion of mice inoculated with the more concentrated
reagents died-in this case all the mice in the group of 6 inoculated
with the mixture of the 1/25 dilution of antitoxin and the dilution of
toxin containing 20 mg per cubic centimeter. A similar tendency
was shown in tests II and III, table 2. The discrepancy is probably
not sufficiently great, however, to waxrant a definite fixing of one par-
ticular method of making the dilutions of the reagents to the exclusion
of the others in the case of mice. A test carried out with a com-
mercial antitoxin, however, in which a range of doses of antitoxin
was tested against the "test dose" of toxin indicated that it was
difficult to establish a definite end point with the more dilute solu-
tions. The dilution 1/50 of the antitoxin, using 0.5 unit in the
mouse test, appears to be entirely satisfactory.

There were marked discrepancies in the results in rabbits, on the
other hand, when dilutions of toxin and antitoxin were varied in
multiple proportions. Dilutions of the reagents were made as for the
mice. The results are shown in table 8.

1567
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TABLE 8.-E,ffct of diluting the toxin and antitoxin in multiple proportions in
rabbits

Antitoxin Toxin

Number Proportion
Amount of Number of s v

Dilution dilution of u-iits Dilution Dose per rabbits s
per kg per c g

Cc Mg per cc mg
1/100 1.0 1 5 6.5 4 4/4
1/100 1.0 1 5 6.0 4 4/4
1!100 1.0 1 5 5.5 4 4/4
1/100 1.0 1 5 5 0 4 4/4
1/50 1.0 2 10 13 7 1/7
1/50 1.0 2 10 12 7 3/7
1/50 1.0 2 10 11 7 5/7
1/50 1.0 2 10 10 3 3/3
1/25 1.0 4 20 26 4 0/4
1/25 1.0 4 20 24 4 0/4
1/25 1.0 4 20 22 4 0/4
1/25 1.0 4 20 20 3 2/3

Using 1 cc per kg of a 1/50 dilution of the standard antitoxin
against doses of toxin ranging from 11 to 13 mg per kilogram, some
animals died and some survived. When the concentration of the
reagents was doubled, all of the animals died; when it was halved,
all of the animals survived. The more dilute solution of the antitoxin
(1/100) neutralized completely the corresponding doses of toxin so
that there remained unneutralized less than one minimal lethal dose,
the more concentrated solution of the antitoxin (1/25) failed to neu-
tralize completely the corresponding doses of toxin so that one or
more minimal lethal doses remained uinneutralized.

In view of the above results and for the reason that the rabbit and
mouse tests were correlated in our original work in establishing the
provisional unit, it seems desirable to continue the use of the 1/50
dilution of the glycerinated antitoxin (2 international units per cc).

It may therefoie be concluded that the most satisfactory results
with our standard reagents may be obtained if the test is carried out as
formerly, multiplying the number of units obtained thus by the
factor 2. The glycerinated solution of the antitoxin is diluted 1/50,
and in the mouse test 0.25 cc of this dilution (0.5 unit) is tested
against the "test dose" 2.5 mg of the standard toxin. In the rabbit
test 1 cc per kilogram of the same dilution (2 units) is tested against
a " test dose " of 12 to 13 mg per kilogram of the standard toxin.

SUMMARY

As one of the participants in a project to establish an international
unit for use in determining the potency of gas gangrene antitoxin
(Vibrion 8eptique), a comparison was made of the proposed inter-
national antitoxin and the American standard antitoxin, using re-
agents supplied by the National Institute for Medical Research,
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Lolndon. The proposed international unit was contained in 0.2377
mg of a dried serum preparation and this was equivalent to 0.1566 mg
of the American standard antitoxin-one-half theAmerican provisional
unit.

Protocols of tests made at the National Institute for Medical
Research, London, were submitted to the various countries partici-
pating in the tests. The correctness of the British assay of the inter-
national unit was confirmed by tests on mice (intravenous inoculation)
and guinea pigs (intracutaneous inoculation), testing with both the
British and American toxns.

Results obtained in evaluating a specimen of antitoxin of unknown
potency agreed well with those obtained by the six other laboratories
participating in the tests. A commercial antitoxin was also evaluated,
using both the American and British toxins with identical results.
The proposed international unit, equivalent to one-half of the

American provisional unit, was adopted as the international unit of
gas gangrene antitoxin (Vibrion 8eptqUe) at a meeting of the Perma-
nent Commision on Biological Standardization of the Health Organi-
zation of the League of Nations in Copenhagen, Denmark, in August
1934. The international unit was adopted as the United States
official unit in September 1934.
As the result of tests on mice and rabbits for the purpose of deter-

mining the best application of the international unit in the measure-
ment of the potency of gas gangrene antitoxin (Vibrion 8eptique) it
was shown that the most satisfactory results with the American
reagents were obtained by performing the tests as formerly in deter-
mining provisional units and multiplying by the factor 2.
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THE INFLUENCE OF VITAMIN B1 ON HEMATOPOIESIS IN
EXPERIMENTAL ANEMIA OF THE ALBINO RAT

By MAURICE I. SMITH, Princpal Pharmacologist, and E. F. STOHLMAN, Junior
Pharmacologist, United States Public Health Serece, National Institute of Health

Anemia is often a marked feature in clinical pellagra. Experi-
mentally, Rhoads and Miller (1) observed anemia in dogs on diets
producing black-tongue. The work of Castle and Strauss (2) suggests
a close relationship between the extrinsic factor in pernicious anemia
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and vitamin B2. Guha and Mapson (3) observed a dimination of ery-
throcytes in rats on a diet deficient in B2, which they state was restored
to normal by feeding autoclaved marmite (a yeast extract). Wills
and Bilimoria (4) reported an anemic condition in monkeys on a diet
deficient in vitamin B which was corrected by the addition of mar-
mite to the diet. Certain reports to the effect that potent antianemic
liver extracts are also active with respect to B2 further suggest a pos-
sible relationship. There is, however, lack of agreement on this
point (5).
We have attempted to approach this problem by comparing the

rate of hemoglobin and red-blood cell regeneration in animals with a
standard degree of anemia under adequate dietary conditions with
that under conditions of B2 deficiency. Albino rats were used because
this species is the most suitable for rigidly controlled nutritional
investigations. The type of experimental anemia employed in this
work was that produced by means of phenylhydrazine. We have
found this substance particularly suitable for our purpose, because of
its specificity and the quantitative relationship between dosage and
effect.

PHENYLHYDRAZINE ANEMIA IN THE WHITE RAT ON AN ADEQUATE DIET

The destructive action of phenylhydrazine on the blood has been
well known. Bodansky (6) studied the effect of a series of hydrazine
compounds in dogs and rabbits and concluded that phenylhydrazine
was the most effective anemia-producing agent. We are not aware
of any detailed study of the effects of phenylhydrazine in the rat
which, in the course of this work, has been found to react in certain
essentials quite differently from other animal species reported
heretofore.
The maximum tolerated dose of phenylhydrazine hydrochloride

upon intravenous injection in the normal rat in 1 percent solution is
about 80 mg per kilo. While a single injection of such a dose will
produce a moderate degree of anemia, it has been found that three
successive daily injections of smaller doses, such as 40 to 60 mg per
kilo, will produce a rather severe degree of anemia, with the hemo-
globin and red cells reduced to about one-third of the normal. Such
doses have no apparent toxic effects other than the destructive action
on the blood and a temporary loss of weight. The blood-cell charac-
teristics are somewhat as follows: Twenty-four hours after the last
injection, Wright's preparations show numerous microcytes and poi-
kilocytes. The cells present marked crenation, and various stages of
disintegration (plate I, A). The following day polychromasic macro-
cytes make their appearance. Anisocytosis, poikilocytosis, poly-
chromatophilia, and considerable numbers of nucleated red cells may
now be seen (plate I, B). In a cresyl blue preparation many reticulo-
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cytes may be seen among the microcytes (plate I, C).' The reticulo-
cytes now usually rapidly increase in number so that on the third or
fourth day as much as 90 percent of the circulating red-blood cells
may be reticulocytes (plate I, D and E). Wright's preparations at

FIGURE 1.-Blood regeneration in phenylhydrazine anemia of rat on standard adequate diet.

this time usually present a nearly normal appearance, except for some
polychromatophilia (plate I, F). Recovery now proceeds rapidly so
that by the eighth or tenth day the blood picture presents a normal
appearance, the reticulocytes being usually less than 1 percent.

1 Betieulocytes were stained essentally by the method of Osgood and Wilhelm (9).

1571
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TABLE 1.-Hematopoiesis in the white rat on a standard adequate diet foUowing a
standard dose of phenylhydrazine hydrochloride

Normal Extent of anemia Recovery Maximum percentage of re-
No. ticulocytes observed dur-

Weight RBC Hb Weight RBC Hb Days Weight RBC HIb ing recovery

Per- Per- Per-
Grams cent Grams cent Grams cent

1 164 10.46 98 129 3. 18 30 l4 140 4.91 58 14 percent on fourth day.
2 185 10.30 95 150 3. 97 3.5 10 184 8.41 88
3 210 10 59 89 180 3.72 55 12 218 9.03 90 30 percent on flfth day.
4 126 8. 29 79 106 2.58 27 6 108 5. 75 61

13 123 9.22 79 80 percent on third day.
5 130 8. 73 74 114 2.49 33 7 130 8. 12 87 90 percent on fourth day.
6 202 10.50 90 186 3.52 36 8 218 8 26 96

KKilled on fifth day.

The progress of the anemia as judged by hemoglobin 2 and red cell
regeneration is shown in table 1, from which it will be seen that
recovery is in evidence as early as the fourth day, and is nearly com-
plete in 7 to 10 days. The color index tends to mount in the course
of the anemia, and more especially during the recovery phase, indi-
cating a relatively more rapid regeneration of hemoglobin than
erythrocytes.

PHENYLHYDRAZINE ANEMIA IN RATS ON B2 DEFICIENT DIET

In this series of experiments the extent of phenylhydrazine anemia
and blood regeneration was studied in a group of rats that had been
kept on a B2 deficient diet for varying periods up to 80 days. The
dict differed from that in the preceding experiments in that it con-
tained no known source of vitamin B, while that of the preceding
group contained 5 percent of dried brewer's yeast. The B2 deficient
diet of this group consisted of the following:

Casein, purified -_--_______-- ____18
McCollum's salt mixture (185(7)) - 4
Cod-liver oil -___-- -- 2
Olive oil -_-- 8
Corn starch -68

100

To meet the B1 requirements, 0.04 mg of the crystalline antineuritic
vitamin hydrochloride was injected intravenously at 4- to 5-day
intervals. This is more than 5 times the minimal B1 requirement of
the rat.3 On this diet rats maintain body weight with but slight
losses, and almost uniformly develop typical slin lesions, in from

2 Newcomer hemoglobinometer.
3 We are indebted to Dr. R. R. Williams, of Columbia University, for a generous supply of the Bi crystals.

An assay of this material by the method used in this laboratory (8) showed that it had an activity of0.007 mg
as the minimum curative dose, which is sufficient to bring about a remission in beri-beri rats for about
5 days.
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6 to 12 weeks. The chief characteristics of the skin lesions are bleed-
ing fissures in the corners of the mouth, and erythema, edema, exuda-
tion, desquamation, and even ulceration of the toes and feet. The
addition of active B2 preparations for a few days causes resumption
of growth and prompt healing with disappearance of the lesions.
Rats of the above description appear to be somewhat more sus-

ceptible to the tosic effects of phenylhydrazine. Consequently,
several rats receiving doses well tolerated by the animals of the pre-
ceding group died during the injection period. In the successful
experiments, the dose of phenylhydrazine was reduced somewhat,
so that in the experiments summarized in table 2 usually three doses
of 30 to 50 mg per kilo each were given on successive days.

TABLE 2.-Hematopoiesis in the white rat on B,-deficient diet following a standard
dose of phenylhydrazine hydrochloride 1

Days Preanemic state Extent of anemia Recovery Maximum percentage
No.nei __ _ of reticulocytes ob-.co eien served during re.

diet Weight RBC Hb Weight RBC Rb Days Weight RBC Hb covery

Per- Per Per-
Grams cadt Gram. cent Grams cent

1 47 130 10.28 90 114 3.12 32 7{13 6.22 71
a 7 2513 12 9.72 082 percent on fourth

day.

2 60 94 8. 2 74 90 4.7938247 322 703percentonsth

6 32164 1L 4B 84 148 35 3 151 158 8.3 76623 percent on fifrd

day.
3 67 122 10.12 78 114 4.78 351 6 ----- 4.55 62

714 122 7.95 81 60 percent on fourthday.
4 77 12t 09.9 82 118 2.80 32 9----- 5.87 62

l14 122 8.22 80 90 percent on third,
fourth, and fifth
days.

a 8090& 72 74 86 6.02 47(11 6----&21 68
9 860 9130 8.72 74| 866.|10| 2.79 | 35 | IC i | a848.32 7536 percent on sixth

day.
6 r32 1641.46 94148(4.35 35 111t588n .54 223erceblon third

on B2Zeficient diet up t 80 days, the e2Qtent of andemia prdays.

7 36 104 13.38 100 92 3.77 27 7 94 7.29 72 21lpercent on seventh
8 41 142 12.04 108 118 2.78 27 13 94 7.73 72 17 percent onsecond,fourth, and seventh

days.
9 50 130 9.74 86 108 2.79 35 15 105 8.02 56 2dopercenton seventh

day.

1 Experiments 6- also retricte irona intake. See text.

Experients 1-5 (table 2) show the condition of the blood in rats
on B2-deficient diet up to 80 days, the extent of anemia produced
by phenylhydrazine, the extent of recovery from this anemia, and the

hgest degree of reticulocytosis observed during recovery. Experi-
ments 6-9 give similar data for a group of rats subsisting on a re-

stricted iron intake in addition to the B2 deficiency. The restriction
was effected by omitting iron citrate from salt mixture 185 of the syn-
thetic diet. The restriction was only partial, however, for analysis of
the constituents of the synthetic diet indicated 20 mg of iron per 100

96749*-34 2
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gm of casein and 2.4 mg of iron per 100 gm of starch, with negligible
traces for the other ingredients.4 Calculation showed that the rats
of this group received about 0.5 mg of iron per day as against some 5
mg in the unrestricted group.

Analysis of the data in table 2 indicates that absence of from the
diet neither affects the normal production of red blood cells or hemo-

0

10

91

S1

71

51

41

3'

2

Do ys0 2 4 6 8 I0J2 14 16 J8
FIGUER 2.-Blood efneation in phenyibhdrazine amdmi Of Mt B2 deficient diet.

globin in the rat, nor does it seriously impair the regeneration of hemo-
globin and red cells destroyed by means of phenylhydrazine. There
is also the same general tendency for the color index to mount during
the recovery phase in this group as in the preceding group on the ade-
quate diet. A comparison of the recovery phase in tables 1 and 2

' We are indebted to Dr. E. Elvove, of this laboratory, for the iron analyses.
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would, however, seem to suggest a somewhat retarded rate of regen-
eration especially in the group deficient in B2 with restricted iron
intake. Reticulocytosis also appears to have been less pronounced in
this group of -animals. In any event, -the effect of B2 deficiency is
only slight, and the conclusion seems justified that vitamin B2 is not
concerned with hematopoiesis in the white rat.

SUMMARY AND CONCLUSIONS

A standard procedure for the production of a moderately severe
anemia in the albino rat by means of phenylhydrazine is described.

In the normal rat this anemia is transient in character, complete
recovery taking place in about 10 days. The early stages of recovery
are accompanied by pronounced reticulocytosis.

Elimination of the B2 vitamin from the dietary of the rat does not
materially affect the progress of recovery from the standard phenyl-
hydrazine anemia.
Vitamin B2 does not appear to be concerned with hematopoiesis in

the albino rat.
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COURT DECISION ON PUBLIC HEALTH

C7hronic benzol poisoning held compensable under workmen's com-
pensation act. -(Minnesota Supreme Court; Funk v. Minnesota
Mining & Mfg. Co. et al., 256 N. W. 889; decided October 26, 1934.)
Subdivision 9 of section 4327, Mason's Minnesota Statutes 1927,
provided that, for the purposes of the workmen's compensation act,
only the diseases enumerated in such subdivision slhould be deemed
to be occupational diseases and hence compensable. The said sub-
division contained a schedule in two columns. In column one there
was a description of the diseases and in column two a description of
the processes which raised a presumption that the disease was due
to the nature of the employment in which the employee was engaged.
Paragraph 7 of column 1 of subdiv-ision 9 read:

Poisoning by nitro and amido-derivatives of benzine (dinitro-benzol, anilin
and others), or its sequelae.
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Opposite this paragraph in column 2 was the following:
Any process involving the use of a nitro or amido-derivative of bensine or

its preparations or compounds.
In the instant case the State industrial commission awarded com-

pensation for chronic benzol poisoning. The employee had been
engaged in the production of rubber cement tape. Benzol was
placed in a mixing churn and rubber and other solid ingredients were
added to the contents of the churn which continued the mixing
process for about 24 hours. The compound or preparation was then
drawn into five-gallon cans and taken to a box or hopper where it
was spread upon the material to be made into tape. The employee
was engaged, among other duties, in pouring the preparation into the
box or hopper. In so doing he was exposed to the fumes from the
benzol preparation and was disabled.
On appeal to the supreme court that court stated that the sole

question presented was whether chronic benzol poisoning came within
the definition contained in paragraph 7 above set out. In affirming
the decision of the industrial commission the appellate court said:

It is conceded that the word "bensine" was used by the legislature as meaning
benzene or benzol, C.H6, and not C.H2,42, the ordinary benzine. The effects
of poisoning from the fumes of the bensol derivatives are usually acute, while
those from benzol are characterized as chronic. Did the legislature intend to
distinguish between benzol.and its derivativesand to include the latter and exclude
the former as a cause of occupational disease? It is conceded that benzol poison-
ing is a typical occupational disease in the general sense, and might well have
been included in the coverage of subdivision 9. If the legislature intended to
exclude benzol, there was no rational basis for the exclusion. We think the
language of column 1 should be interpreted liberally in connection with that in
column 2, where "its" evidently refers to benzol and "preparations" apparently
would cover mixtures such as that which caused respondent's disability. There-
fore benzol poisoning is properly compensable when occurring under the circum-
stances set out in column 2. The decision of the comm iion is affirmed and the
writ discharged.

DEATHS DURING WE ENDED DEC. 8, 1934
[From theb Weeky Blth Index, isued by the Bureau of the Census, Department of CommJ

Week ended Correspond-

Data fom 86 lage cities of th United State:
Totadeaths a.--83 8,601Deaths per 1,000 populaton, annualbaais _ -_---_-L 7 12.0
Deaths under 1 year of age __ 592 623Deat unde i year of vje per 1,000 esimated Jive b1rths_ 56 S'3
Deaths per 1,000 population, annmnal basis, frst 49 weeks of year 11.3 10. 9

Dat from induhl nsue mpanie:
Policies in force _ 67,105,185 67,32, 257
Nuber of death _ _ _ _-_--------___ _ - _ AC
Death claims per 1,000 policies in force, annual rate-9.6 10.7
Death claims per 1,000 policies, rt 49 weeks of ys , annual nte-. 9. 8 9.8

t Data for 81 cities



PREVALENCE OF DISEASE

No heath department, State or local, can effectively prevent or control disease without
knowledge of when, where, and under what conditions cases are occurring

UNITED STATES

CURRENT WEEKLY STATE REPORTS

These reports are preliminary, and the figures are subject to change when later returns are received by
the State health officers

Reports for Weeks Ended December 15, 1934, and December 16, 1933

Cases of certain communicable diseases reported by telegraph by State health officers
for weeks ended Dec. 15, 1934, and Dec. 16, 1933

Diphtheria Influenza Measles Meningnooccus

Division and State Week Week Week Week Week Week Week Week
ended ended ended ended ended ended ended ended
Dec. Dec. Dec. Dec. Dec. Dec. Dec. Dec.15, 16, 15, 16, 15, 16, 15, 16,
1934 1933 1934 1933 1934 1933 1934 1933

New England States:
Maine - _--------- 2 3 1 15 48 1 1 0
Noew. -ampshire_1--1 --- 7 12 0 0
Vermont -

______ 6 3 --- 7 59 0 0
Massachusetts - 21 26--- 195 482 3 1
Rhode Island-__ - 5 2 --- 3 9 1 1
Connecticu _ 1 10, 6 4 314 17 1 0

Middle Atlantic States:NewYork- -___--____________ 37 54 '61 128 787 58433NeowJery --- 32 25 64 20 54 99 0 0Pennsylvania _-__-____- 75 51 --- 989 327 2 3
East North Central tat:

Ohio - _--____---- 97 65 60 101 271 120 1 3
Indiana -

__ 31 65 46 61 232 39 0 2Ilinois - 48 52 21 11 778 34 1 4
Michigan - _---_ 16 26 19 4 191 37 0 0Wisonsin

----------- ----- 4 13 15 17 353 1611 3
West North Centrl State:

Minnesota -_-- - 31 8 --- 812 8 2 1
Iowa2 _--__-------- 15 18 31 1 784 30 0 1
Missouri 62 80 78 6 120 112 0 2
NorthDakota - 11 10 11 2 124 33 0 1
SouthDakota -- 22 --- 38 217 1 0
Nebraska - 9 6 --- 42 13 1 1
Kans - 8 29 1 207 43 1 0

South Atlantic States:
Delaware -2 1 --- 1 1 0 1
Maryland -19 25 12 20 81 21 0 0
District ofColumbia -9 10 1 1 5 25 0 1
Virginia - ---------- 52 67 --- 165 874 0
Wet Virginia -47 47 94 14 236 6 2 2
North Carolina -53 60 22 14 505 503 42
South Carolina -- 5 14 419 459 4 125 0 0
Georgia -13 35 ---- 299 2 1
Florida - --- - 15 22 3 8 1 1

See footnotes at end of table.
f (1577)
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Cases of certain communicable diseases reported by tdegraph by State health officers

for weeks ended Dec. 15, 1934, and Dec. 16, 1933-Continued

Diphtheria nfluenza Measles Me Xts

Division and State Week Week Week Week Week Week Week Week
ended ended ended ended ended ended ended ended
Dec. Dec. Dec. Dec. Dec. Dec. Dec. Dec.
15, 16, 15, 16, 15, 16, 15, 16,
134 1933 1934 1933 1984 13 14 193

East South Central State:
Kentucky ------------ 38 60 38 25 162 4 2 1
Tennese 4---- 30 44 59 113 76 269 0 1
Alabama -- 20 33 58 47 4 114 2 1
Misippi - 15 19 ----- 0 0

West South Central States:
Arkansas_ - - 15 18 4 32 10 294 0 0
Louisiana -30 30 14 11 19 1 0 0
Oklahoma & _-- --- 10 70 98 53 1 39 0 0
Texas '-_--_- 88 207 288 143 19 193 1 0

Mountain States:
Montana. --8 7 14 5 81 2 1 2
Idaho ---------5 10 0 0
Wyomng--1---- 15 34 0 0
Colorado- ------- 7 12 -287 4 2 0
New Mexico _------10 2 49 74 0
Arizona __-__-2 5 18 20 5 a 0
Utah ' _--_--- 1 2 2 12 129 0

Padfio State:
Washington --- 3 6 3 37 219 1
Oregon - 1 38 17 27 18 0
California --- 63 32 41 48 171 137 2 3

Total --------- 1,-056 1,44 1,671 1,301 8371 5,048 43 43

Poliomyelitis Scarlet fever Smallpox Typhoid fever

Division and State Week Week Week Week Week Week Week Week
ended ended ended ended ended ended ended ended
Dec. 15, Dec. 16, Dec. 15, Dec. 16, Dec. 15, Dec. 16, Dec. 15, Dec. 16,
1934 1983 1934 1933 1934 1933 1934 1933

- 1- ........-.I............ ____
New England States:

Maine-
New Hampshire .
Vermont .
Maschusetts .
Rhode Island .
Connecticut

Middle Atlantic States:
New York .
Neow Jersey .----.
Pennsylvania-----------

East North Central States:
Ohio -------------------
Indiana .
Illinol --------------------------
Michigan
Wisconsin

West North Central States:
Minnesota _
Iowa I -----------------
Missonri --
North Dakota .
South Dakota-. .
Nebraska .
Kansas .

South Atlantic States:
Delaware -_
Maryland "8
District of Columbia.. .
Virginia -
West Virginia .
North Carolina s -
South Carolina 8
Georgia '
Florida .

gee footnotes at end of table.

2
0
0
0
0
0

1
0
2

4
6
0
1
2

0
I

0

1

0
1
0
0
1
0
0
0
0

0
1
0
0
0
0

7
1
1

4
1
1
1
1

0
0
0
0
0
0
0

1
0
0
0
0
0
3
0

35
8
27
170
13
39

429
129
642

549
208

283
487

137

84
59
19
29
77

20
117
17
119
153
84
3

-i

10
12
15

222
17
55

466
146
418

55
183
879
293
101

100
87
131
34
11
28
115

6
80
14

128
144
l13
21
27
5

0
0
0
0
0
0

0
0
0

6
3
a
0
17

6

1
20

0
6
20

0
0
0
0
0

0
0
0

0
0
0
0
0
0

0

0

0

2
4
3

0

64

a
1
a
0

0

2
7

0

0

0

0

0

1

a
0

1
2

0

1

16

20
19
4
16
7

2

O
9

1
1
2

0

6

0

12

21
4

1

11

2

1
1
8
8
1
0

8
5
12

7
4
7

11
0

2
1

5
a

1
9
1
16
7
6
6

11
2

I
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Cases of certain communicable diseases reported by telegraph by State health officers
for weeks ended Dec. 15, 1934, and Dec. 16, 1933-Continued

Poliomyelts carblet fever Smallpox Typhoid fever

Division and State Week Week Week Week Week Week Week Week
ended ended ended ended ended ended ended ended
Dec. 15, Dec. 16, Dec. 15, Dec. 16, Dec. 15, Dec. 16, Dec. 15, Dec. 16.
1934 1933 1934 1933 1934 1933 1934 1933

East South Central States:
Kentucky-0 0 66 114 0 0 11 5
Tennessee4 -1 0 61 129 1 2 12 6
Alabama 3 -0 1 22 37 1 0 15 4
Mississppi'' 1 1 24 25 1 3 2 0

West South Central State:
Arkansas-0 0 19 15 9 2 13 3
Louisiana -0 1 21 14 0 30 8 15
Oklahoma & --- 1 27 47 1 0 15 5
Texas 3 ----- 0 78 122 1 12 42 35

Mountain States:
Montana -3 0 37 15 1 18 2 2
Idaho-0 0 2 8 0 1 6 0
Wyoming -0 0--O O 18 12 1 0 0 0
Colorado-0 0 245 19 1 3 1 8
New Mexico-0 0 20 33 0 0 10 6
Arizona-0 0 10 13 0 0 6 1
Utah 2 -0 0 37 10 1 11 1 0

Pacific States:
Washington__ _- __ -_ 8 4 44 37 52 2 2 3
Oregon -1 1 82 44 0 9 2 2
California - 14 6 260 205 16 8 5 20

Total - ---------------- 50 37 5, 527 4,831 165 191 323 255

New York City only.
' Week ended earllsr than Sattrday.
3Typhus fever, week ended Dec. 15, 1934, 31 cases, as follows: Maryland, 1; North Carolina, 1; South

Carolina, 2; Georgia, 13; Alabama, 6; Texas, 8.
' Rocry Mountain spotted fever, week ended Dec. 15, 1934, Tennessee, 1 case.
s Exclusive of Oklahoma City and Tulsa.

SUMMARY OF MONTHLY REPORTS FROM STATES

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

Menin-PloscreTyg0occ Diph- Mnfu- m
Pal- Polio-eScarletSmall- Ty-istate cmus theria enxa Malan eastyagra fever Pox fever

gitis

August 1934

Colorado -2 15 2 59 4 58 3 57

September 1954

Colorado -1 25 --- 29 3 104 8 25
Georgia -3 67 107 517 11 21 3 56 0 248

Odober 1934

Arkansas- 4 -2-
Puerto Rico --54 74,764 1, 242 113 0 0 11

November 1934

Califoria-3 207 117 12 696 6 100 767 10 56
Florida--------- 69 1 102 19 2 1 27 0 8
Iowa --------- 2 51 4------ 905 ----- 5 285 5 11
Missouri 6 322 187 65 411 5 408 17 121
Now Jersey -5 92 88 1 172 1 451 0 25
New Mexico-4 27 16 5 190 2 101 1 83
New York ------ 16 179 12 3,119 ----- 8 1,473 0 50
Ohio -3 440 115 3 652 -------- 17 2,390 7 31
Tennesse - 1 254 172 119 57 9 6 388 0 61



Deceber

Colorado: Av" 104 Cam
Anthrax -1
Chicke pox--

Dysntery- 1
ImpetIgo contaglose_.. 1

Lethcencezoophaliti a
Mumps 23
Undulant fever 1

Vincent'slnfeo _ 1

Whooping cough 123

Sptember 1934
Colorado:

Chicken poxs -

Dysentery
Impetigo contagiosa-
Lethargic encephalitis.
Mump
Vincent's infectlon...__
Whooping cough...

Georgia:
Chioken pox----------
Den -----
Dysente (amoebic).-
Dysetery (bacillary)-.
Hookworm disease
Lethargic eneophalitil
Mumps
Paratyphoid fever
Rabiescin man-.
Septic sore throat.
Tulaaemia .-_

Typhus fever
Undulant fever
Whooping cough

October1I9S4
Arkansas:

Chicken pox
Mumps -_----
Trachoma
Tularaemia __---
Undulant fever-
Whooping cough--

Puerto Rico:
Chicken pox
Dysentery-
Filariwsis ___
Mumps
Ophthalmia neonato-

Puerperal septicemia
Tetanus
Tetanus, infantile.
Trachoma
Whooping cough

November 1934

30
1
1
1
17
13
68

9
9
8
16

164
2

26
1
1

35
2

48
9

109

a8
11
1

111

26
67

27

3
8
9
9

31
155

Actinomycosis:
California -1

hickcen pox:
California-_--__ 1, 035
Florida- 7
Iowa 485
Missouri _- 269
New Jersey-__ 1,255
New Mexico __ 30
New York_------2, 597

X Exclusive of New York City.

NlV o.mbVr 1N4-Ccsinued
Chicken pox-Con. aes

Ohio _--- 2,0
Tennes 189

De js:
Florida--------- 1

Diarrhea and enteritis:
Ohio (under 2 yer)--. 13

Dysentery:
Califor amoeblo)- 7
Califoria b _ 39
Florida -1

Missouri 40
NowJersey- 7
Now Mexico-12
Now York (amoebic)X- 4
New York (bacillary) 91
Ohio-1---------
Tennessee 12

Food poisoning:
Calornia -- - 21
Ohio 17

German measles:
Calornia _- _ 51
Now Jersey 33
Now Mexico ___ 16
Now York 127
Ohio 168
Tennes -- - 2

Granuloma, coccidloidal:
California- 4

Impetigo contagiosa:
Tennessee_ _ _ 11

Jaundice, epidemic:
Calfornia -1

Lead poisoning:
New Jersey 2
Ohio 10

Lethargic encephalitis:
California 4
Iowa
Missouri _ a
New Jersey---------
New York _---- 8
Ohio _----- 1

Tennessee 2
Milk sickness:

New Mexico _-- 1
Mumps:

California----- 411
Florida _ ---- 7
Iowa _g----
MissorL---- 61

New Jersey 364
New Mexico-- 9
Ohio --- o
Tennessee 80

Ophthalmia neonatorum:
California _-- 2
Missouri
New Jersey _-- 2
New York 10
Ohio -8
Tennessee

Paratyphoid fever:
California _
New York-.-- 3
Ohio-

Tennsse -1

Noeesb 14-Contlnaed
P nerveralsepticmla.* case

Ohio

Rabies in animals:
California- 51
Missouri- 15
NewJy _ _ _ 13
New York I_-- - I1

Rabies in man:
Misouri-____ 2

Relapsing fever:

Scabies:
Tennessee 3

Septic sore throat:
California--------- 16
Missouri 37
NewYork- 23
Ohio- 23
Tennessee 18

Tetanus:
Californl -- -- 8
Missouri --- 2New Jersey 1--
New York ___--- 7

Tennessee 1
Trachoma:

California --- 17
Missouri _
New Jersey 1
New Mexico 1
Ohio 1

Tennessee 55
Trichinosis:

California- 9
Iowa 2
New Jersey
New York _--- 23

Tularaemia:
Iowa 4
Missouri 4
Ohio 13
Tennee ---- 1

Typhus fever:
Florida- _ 1
NewYork-- 2

Undulant fever:
OClifornia 11
Iowa 18
Missouri _-- 7
New Jersey
New Meoo 1
NewYork- 26
Ohio-- 3

Vincent's infection:
IowL -- 1
New York 53
Tennesee-- 6

Whooping cough:
California 276
Florida- 32
Iowa 51
Missouri 413
New Jersey 919
New Mexico-- 45
New York-_--__ 2,640
Ohio -------- 50
Tennessee-__ ___

DENGUE IN SOUTHEASTERN STATES

During the week ended December 8, 1934, 81 cases of dengue were
reported in Georgia, and 47 cases were reported during the week
ended December 15.
The following table shows the number of cases of dengue reported

in Florida for the weeks ended December 1 and December 8, 1934:
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Tonname------------- 189Deam : Rabies in animals:
Florida---------------- camomia-------------- 51Diarrhea and enteritio: Mimouri--------------- 15
Ohio (under 2 ye=)--. Now

13Dyean Now York I----------- I
amosbio)... 7 Rabies inTnan:
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Number of cases, week
ended-

Locality County
Dec. 1, 1934 Dec. 8, 1934

Miami - Dade
Orlando -------------- Orange - 3
Pensacola Escbia- 1-

Hilb or --- -- -- ---- ---
Le

Total-I

WEEKLY REPORTS FROM CITIES

City reports for week ended Dec. 8, 1934
[This table sur-marizes the reports received regularly from a selected list of 121 citie for the purpose

of showing a cross section of the current urban incidence of the communicable diases listed m the
table. Weekly reports are received from about 700 cities, from which the data are tabulated and fled
for reference]

Diph- Influenz Mea- Pneu- le- Small-Tuber- Ty- WhooXF Deathls,
State and city theria ales monia e poX culosis p all

Cases Deaths cases death cases cases deaths case cases caus

Maine:
Portlandi--_ 0 0 0 2 1 0 1 1 7 33

New Hampshire:
Concord -- 0 0 0 0 1 0 0 0 0 10
Manchester 0 0 0 1 0 0 0 0 0 15
Nashua-- 2 -- 0 1 0 0 0

Vermont:
Barre- -- 0 1 0 0 0 0 1 0 3 5
Burlington 2 0 0 0 4 0 0 0 0 12

Massachusetts:
Boston -- 8 2 1 14 35 0 13 2 34 193
Fall River-- 2 0 27 2 0 0 1 0 2 27
Springfield 0 0 12 0 3 0 1 0 6 31
Worcester - 0 0 1 3 14 0 1 0 18 35

Rhode Island:
Pawtucket 0 0 0 2 0 0 0 0 0 8
Providence 1 1 0 2 8 0 3 0 17 64

Connecticut:
Bridgeport 0 0 2 3 4 0 1 0 2 24
Hartford - 0 0 161 4 0 0 4 0 0 45
New Haven 0 0 5 3 1 0 1 0 0 35

New York:
Bufalo -2 1 31 9 20 0 5 0 32 137
New York- 86 58 11 48 172 147 0 78 4 231 1,528
Rochester- 0 0 57 3 12 0 1 0 23 .9
Syracuse-0 1 3 7 0 0 0 6 35

New Jersey:
Camden - 0 3 0 1 5 4 0 0 0 10 33
Newark -1 16 1 3 6 16 0 5 1 45 88
Trenton - 0 1 0 4 3 12 0 3 0 1 48

Pennsylvania:
Philadelphia 12 16 3 9 42 62 0- 22 0 171 528
Pittsburgh- 11 0 19 15 29 0 6 3 24 139
Reading-- -- O 1 1 2 1 0 0 0 8 23
Scranton --- 17 3 0 0 1

Ohio:
Cincinnati- 13 1 3 1 14 29 0 1 0 5 144
Cleveland- 9 30 0 9 18 28 0 12 0 47 180
Columbus- 8 1 1 9 1 40 0 3 0 1 67
Toledo0 3 3 24 5 20 0 5 0 6 66

Indiana:
FortWayne 4 0 2 1 0 0 3 1 0 21
Indianapolis 8 0 1 19 24 0 1 0 16
South Bend 0 0 27 0 2 0 0 0 1 13
Terre Haute 2 0 0 0 2 0 0 0 0 14

Illinois:
Chicago 15 6 1 84 53 286 0 38 2 40 760
Springfield --- 0 0 2 4 0 1 0 6 18

Michigan:
Detroit -7 19 0 24 12 84 0 18 1 47 234
Flint-0 --_- 0 1 1 12 0 4 0 6 21
GrandRapidsL_ 0 0 1 0 12 0 1 0 7 29
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City reports for week ended Dec. 8, 1984-Continued

Diph- I_fluen__ Mea Pneu- StSmall- Tuber- Ty- Whoop Deaths,
Stat and city theria Cases Deaths les dmts ever px cduts fver oough ca

ca ae etacs et as ae ae a ag

Wisconsin:
Kenosha- 0 1 1 10 O O O 8 7
Milwaukee- 1 0 45 7 210 1 4 0 71 88
Racine - 0 0 1 0 9 0 0 0 12 17
Superior- 0- 0 0 0 1 1 0 0 0 8

Minnesota:
Duluth-0 0 107 8 0 0 1 0 0 18
Minneapolis 1 1 184 b 27 0 1 0 11 88
St. Paul -0 1 1 3 4 11 1 1 0 13 49

Iowa:
Davenport 0 --- 22 0 1 0 0 0
Des Moines 3- 0 0 0 11 0 0 0 0 29
SiouxCity- 3- 0 0 0 2 0 0 0 2-
Waterloo- 0 --- 247 2 0 0 0

Missouri:
Kansas City 1 3 1 20 14 0 8 0 1 108
St. Joseph --- 3 0 0 1 2 0 0 0 0 6
at. Louis- 19 1 1 0 14 19 0 a 6 9 214

North Dakota:
Fargo ------ 0 1 0 0 7 0 0 0 5 6
Grand Forks--- 0---O 1 6 0 0 0

South Dakota:
Aberdeen- 0 --- 3 1 1 0 4

Nebraska:
Omaha-12 0 4 6 17 0 1 0 3 59

Kansas:
Topeka - 0- 0 0 0 0 0 0 0 0 4
Wichita-1 0 0 3 2 0 0 0 0 23

Delaware:
Wilmington 0- 0 0 2 2 0 3 0 4 48

Maryland:
Baltimore- 1 2 0 4 22 47 0 12 0 36 225
Cumberland 0- 0 0 1 2 0 1 0 0 10
Frederick- 0 0 0 1 0 0 1 0 0 4

DistrictofColumbia:
Washington 11 0 5 13 24 0 9 - 0 4 151

Virginia:
Lynchburg 1 0 4 2 2 0 1 0 6 13
Norfolk- I 1 4 2 0 1 0 4 36
Richmond- 3 0 0 5 3 0 2 0 0 44
Roanoke-1 0 0 4 8 0 1 0 0 19

West Virginia:
Charleston 2 2 1 12 2 13 0 1 1 2 25
Huntington-_ 6 --- 0 2 0 0 0
Wheelin 0 0 0 1 11 0 0 0 9 12

North Carolina:
Raleih- 1 0 0 1 0 0 2 0 2 12
Wilmion 0 0 2 2 1 0 0 0 0 10
Winston-Salem 3 1 1 0 2 5 0 0 0 24 11

South Carolina:
Charleston 0 26 1 0 4 0 0 3 0 0 34
Columbia- 0- 0 0 4 0 0 1 0 0 28
Greenville- 0- 0 0 0 0 0 0 0 3 3

Georgia:
Atlanta ------ 2 43 1 0 9 4 0 5 0 2 78
Brunswick 0- 0 0 0 1 0 1 0 0 8
Savannah- - 3 1 0 3 0 0 2 0 2 23

Florida:
Miami-2- 0 0 0 1 0 0 0 0 28
Tampa-1I0 0 0 1 0 2 0 0 25

Kentucky:
Ashland-2 2 0 0 0 1 0 0 0 0 1
Lexington- 2 0 0 1 0 0 1 2 0 17
Louisville 12 2 2 3 6 22 0 3 1 12 73

Tennessee:
Memphis- 7 1 0 10 6 0 3 2 7 89
Nashville- 4 0 0 8 6 0 2 3 1 50

Alabama:
Birmingham 6 1 1 0 9 3 0 2 1 1 80
Mobile-2- 1 0 0 0 0 1 0 0 27
Montgomery- 1 --- 0 1 00 0

Arkansas:
Fort Smith-
Little Rock 0 0 0 1 5 0 1 0 0 5

Louisiana:
New Orleans 26 8 2 0 15 2 0 12 0 0 167
Shreveport------ 0 0 7 3 1 0 1 0 0 49

I1 II -1-I
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City reports for week ended Dec. 8, 1934-Continued

Diph- Influenza Mea- Pneu- 8car- Small- Tuber- bld WhooP- Deatbs,
State and city theria sles monia let POX culosis pho mg all

c Cases Deaths cases deaths fever cases deaths fever cough causesCasesDeathscases case cases

Texas:
Dallas -10 1 1 0 7 9 n 1 0 0 60
Fort Worth 1 0 0 6 6 0 4 0 3 48
Galveston- 0 0 0 1 1 0 1 1 0 19
Houston-10 1 0 11 1 0 7 0 0 81
San Antonio 0 1 1 9 7 13 4 0 0 63

Montana:
Billings- 9--- 9 3 0 0 0
Great Falls 0 0 0 1 1 0 0 0 0 5
Helena-0 6 0 0 0 0 0 0 5
Missoula-0 0 0 1 0 0 0 0 0 7

Idaho:
Boise-0 0 0 1 0 0 0 0 0 8

Colorado:
Denver-2 49 1 183 11 108 0 2 0 4 86
Pueblo-3 0 0 2 6 0 0 0 0 11

New Mexico:
Albuquerque -- 0 0 0 0 2 0 5 0 6 9

Utah:
Salt Lake City.-- 0 0 12 5 28 0 0 0 25 33

Nevada:
Reno -1 0 0 1 1 0 0 0 0 8

Washington:
Seattle- - - 2 4 6 0 0
Spokane-_ 0 1 1 5 1 1 0 1 0 0 45
Tacoma-0 0 0 2 0 4 0 0 1 31

Oregon:
Portland-0_ O 2 1 1 5 15 0 1 0 0 82
Salem- ---0 1 0 0 3

California:
Los Angeles 9 26 1 5 14 63 0 17 1 3 309
Sacramento 3 1 1 0 3 2 0 2 1 0 31
San Francisco 1 4 3 2 7 18 0 11 0 9 165

Meningococcus Polio- Meningococcus polio-
State and city s mye- State and city me s mye-

litis litis
Cases Deaths cases Cases Deaths c

Massachusetts: North Dakota:
Boston -- 1 0 0 Fargo-0 1 0

New York: Maryland:
Buffalo- ----- 1 0 0 Baltimore -0 0 1
New York -- 2 2 1 Georgia:

Ohio: Atlanta -2 0 0
Cincinnati -- 2 0 0 Utah:
Cleveland-- 0 0 2 Salt Lake City 0 1 0

Indiana: Washington:
Indianapolis -- 0 1 0 Spokane -1 1 0

Illinois: California:
Chicago -- 2 1 0 Los Angeles-0 0 2

Michigan: Sacramento -0 0 4
Grand Rapids 0 0 1

Wisconsin:
Milwaukee -- 0 0 5

Degws.-Cases: Charleston, S. C., 2; Atlanta, 2; Savannah, 44;. Miami, 3.
Ldhargic encephalitis.-Cases: Springfield, Mass., 1; Newark, N. J., 1; Trenton, 1; Pittsburgh, 1; De-

troit, 1.
Pellagra.-Cases: Charleston, S. C., 2; Atlanta, 1; Savannah, 2; Louisville, 1; Montgomery, 1; Sacra-

mento, 1; San Francisco, 1.
TIphZufever.-Cas: Savannah, 2; Dallas, 1.



FOREIGN AND INSULAR

INDIA

Vital statitics-First quarter ended March 31, 1934.-The following
are vital statistics for India for the first quarter, ended March 31, 1934:
Population -263,626, 328
Live births -2, 28 733
Live births per 1,000 population 34. 7
Stillbirths 44,671
Stillbirths per 100 live births -1. 9

Deaths -1,552, 005

Deaths from-
Cholera
Dysentery and diarrhea
Plague - -
Respiratory diseases
Smllpox

PUERTO RICO

Notifiable diseases-4 weeks ended December 1, 1934.-During the
4 weeks ended December 1, 1934, cases of certain notifiable diseases
were reported in the municipalities of Puerto Rico, as follows:

Disease Cases Disease Case

Chicken pox _ 16 Pellagra 1
Diphtheria - -39 Pink eye - - 7
Dysentery - -57 Ringworm- - 2
Ersipelas - ------------------- 3 Syphilis- -38
Innuenza- 171 Tetanus- - 4
Malaria- 1,409 Trachoma- - 5
Measles ------------------------------- 62 Tuberculosis- -959
Mumps - -25 Typhoid fever- - 8
Ophthalmia neonatorum -- 4 Whooping cough--153

(1584)

14,946
5,160
44,714
129,178
25, 186
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