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STUDIES IN CHEMOTHERAPY
V. SULPHANILAMIDE, SERUM, AND COMBINED DRUG AND SERUM
THERAPY IN EXPERIMENTAL MENINGOCOCCUS AND PNEUMO-
COCCUS INFECTIONS IN MICE 1

By SARA E. BRANHAM, Senior Bacterioloist, and SANFORD M. ROSENTHAL,
Senior Pharmacologist, National Institute of Health, United States Public Health
Service

The discovery by Domagk (1) that certain sulphonamide com-
pounds are curative in streptococcal infections opened a new field of
investigation in chemotherapy of bacterial infections. Trefouel,
Nitti, and Bovet (2) demonstrated that a relatively simple compound,
p-aminobenzene sulphonamide (sulphanilamide), possesses curative
action, and this work was soon followed by the report of Buttle, Gray,
and Stephenson (3), showing, among other things, that sulphanil-
amide is capable of curing meningococcic infections in mice. Proom
(4) continued the work upon meningococci and found that curative
action could be demonstrated against as many as 1,000,000 fatal
doses if adequate therapy was begun immediately after infection.'
Inferior results were obtained when therapy was delayed. Proom
showed that the drug is active against three strains of type I menin-
gococcus and three strains of type II meningococcus. He also found
that sulphanilamide is effective when given by mouth. Marshall,
Emerson, and Cutting (5) studied the absorption and excretion of this
drug and found it to be rapidly absorbed from the alimentary canal.
They examined the spinal fluid of three patients who were receiving
this therapy and found that concentrations slightly lower than those
in the blood were reached in the spinal fluid.

In a previous communication (6) we have compared the activity of
various sulphonamide compounds, including new ones made at this
Institute by Dr. Hugo Bauer, upon pneumococcus, streptococcus, and
meningococcus infections in mice. Prontosil and Prontosil Soluble
were inferior to sulphanilamide. A new compound, di-sulphanil-
amide, was prepared, which, when tested against streptococcic and
meningococcic infections, was found to have a therapeutic value at
least five times as favorable as that of sulphanilamide when injected
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I Favomable clinical results have subsequently been reported by Schwentker, Gelman, and Long (I.
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subcutaneously. Further work will be reported concerning the appli-
cation of this and of other sulphonamide derivatives to therapeutic use.
The present report deals with five groups of experiments: (1) The

effect of sulphanilamide upon meningococcus infections in mice; (2)
a comparison of oral and suboutaneous administration of suiphanil-
amide; (3) a comparison of sulphanilanide and immune polyvalent
serum in the treatment of meningococcus infections in mice; (4) the
effect of combined drug and serum therapy in such infection; and (5)
combined drug and serum therapy in pneumococcus infections in mice.

TECHNIQUE

The 20 strains of meningoocci used in these studies were obtained
from recent cases of meningococcus meningitis; 13 were of group
I-I and 7 were of type II. They varied greatly in virulence for
mice.

In some of our experiments the cultures were incubated 5 hours
and in others 18 hours. In either case the growth from the rabbits'
blood agar or serum glucose agar slants was suspended in Ringer's
solution and diluted to approximately 2,000,000,000 meningococci
per cc as determined by comparison with a standard suspension of
1,000 p. p.m. of silica (7). With such a suspension as a starting
point, further dilutions were made in a 6 percent solution of mucin2
prepared according to the method of Miller (8).
The number of meningococci in a fatal dose was determined by

intraperitoneal injection of 0.5 cc of various dilutions into mice. A
fatal dose was considered to be that number of meningococci which
killed 80 to 100 percent of the mice within 48 hours. This dose, or
some multiple of it, was used in the studies reported here. The fatal
dose for these strains was usually 100,000 to 10,000,000, and was
sometimes as great as 200,000,000. It was always smaller with 5-hour
than with 18-hour cultures. Our strains were, therefore, definitely
less virulent than those reported by Proom (4), and the number of
micro-organisms used in our tests does not represent such a large
number of fatal doses. All injections of meningococci were made
intraperitoneally, and the suspensions were never allowed to stand
longer than one-half hour.
The course of untreated menigococcus infection in mice has been

described in detail by Miller (9). Symptoms may begin to develop
within an hour or two after injection, and death occurs most often in
12 to 24 hours, though it may occur as early as 4 hours or later than 24.
Death after 48 hours is usually due to some other cause in untreated
animals, though delayed deaths occur not infrequently in the drug-
treated animals.

I Granular muicin from the Wilson Laboratories, Chicago, ll.
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Sulphanilamide3 was powdered in a mortar and suspended in olive
oil in 20 percent concentration. All injections of it were made sub-
cutaneously in animals in the amounts designated in the individual
experments.
Two polyvalent antimeningococcic sera were used in some of these

studies, one being a whole untreated immune serum and the other a
concentrated preparation. Both of these had been used repeatedly
in mouse-protection tests and had been found to be well above the
average serum in protective action. A normal horse serum was
included for comparative purposes.
Although many antimeningococcic sera protect mice against a few

fatal doses, even in relatively high dilutions, few such sera protect
against a large number of fatal doses. Hence by using multiples of
the fatal dose for infection of the mice it is easy to find a range within
which protection by serum is not complete, thus allowing comparison
of the serum protection with the effect of the drug. The unconcen-
trated serum, designated A, was used in a dilution of 1:5, as was also
the normal horse serum; the concentrated serum, designated B, was
used in a 1:10 dilution. All serum injections (0.5 cc) were given
intraperitoneally.

In some of these experiments in which the drug was the only thera-
peutic agent, it was given within a few minutes after the injection of
meningococci; but in all of the studies of the comparative value of
drug and serum they were both given 2 hours after the inoculation.
By this time the animals were quite sick and the organisms had invaded
the blood stream.
For the pneumococcus experiments a virulent type I strain (Mul-

ford) was employed. One-half cc of an 18-hour broth culture diluted
10-7 regularly killed mice following intraperitoneal inoculation. In our
experiments 100 lethal doses (10-5 dilution) were used.
The antipneumococcus serum contained 300 units (Felton) of

type I antibodies and 150 units of type II antibodies per cc. Both
drug and serum were given at an interval of 5Y2 hours after injection
of pneumococci.

RESULTS

1. The effect of sulphanilamide upon meningococcu8 infections in
mice.-Experiments carried out with 20 strains of meningococci have
shown curative effects from sulphonamide therapy in all cases.
In nine of the experiments the drug was administered soon (5 to 20

minutes) after the mice had been inoculated with the meningococci.
With five strains, 80 to 100 percent of the mice survived from 1 to 10
lethal.doses of meningococci; with the remaining four strains there

' Sulphanlamide was obtained from Winthrop Chemical Co. (Prontvlin). from Merck & Co., and from
Burroughs & Wellcome Co.
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were 40 to 60 percent of survivors as a result of the drug treatment.
Details of therapy are given in tables 1, 2, and 3.

TABLES 1, 2, 3.-Therapeutic action of sulphanilamide upon 20 strains of men-
ingococci, serological types I, II, and III. 1 to 10 M. L. D. of organism used

[8. A.=suPhanlamlde; repeated figures (under "zTherapy) represent doseon sucesve days; orgnims
injetediztraperitonsily, drug suhontanweouy. M=nsillo<n; T=tound; B. D.tloe daly

TABLz 1

c3u1sst" Niiunbewrof T Num- Deaths In days Mortal-cm"oraimsstrayinm p k ber of Ity per-
and type mice 1 2 3 4 5 ct

100M- S. A.: 0.8 B. D., 0.5 B.D - 5 3 1-0
10M-None --- 6 6 -- 100

9811 ------ IM ----- S. A.: 1.0, 1.0, 0.5---------- O ---- ----

50M --- None --- ------------- 6 ---- ---- 100

938 I ._ M 8. A.: 0.8 B. D., 0.6 B.D5 3 10
51OM -__ None - 5 100

lO8LSOM- S.A.: 0.8B.D.,0.5B.D- 5-- 0
10M- None-5 5 - 100

M L .... 0M- 8. A.: 1.0,8.D,0.5--5 - - 0
10 M _- None -5 1l QO
60M- None ------------------------ 5 5- 100
100M- . A.: 1.0, 1.0, 0.5 - - - 0
100M-None-5 5 -100

9621 5M- 8. A.: 0.5 -20 3 5 40
5 M _ _- None------ __----------- - - -o 2016 ---- 2 1 95

96L_.__ 2 M_ ___ . A.: 0.81 - _ 10 2 -- 20
2M---- None -10 9 1 -- 100
2D0M8-- . A.:0.&8_- - _ 10 3 1 40
0M-None -- 10 10 ---100

00 I- 2M-S. A.: 0.8 - 10 6-60
2M-None --- 10 10-100

'Theapy 2 homrs afte inaction.
TArnJu 2

Meningocoe- Nuber of Num- Deaths in days Mortal.andstrae r Therapy, gams per kIilo her of _ty, per-
andtye ism mice 1 mit

594 II- - 10M- S. A.: 1.0, 1.0, 0.5 __-- 5--0
10M __None-----.- - 5 3 -- __ __ 60
o0 M-S. A.: 1.0 - -10 2.---- 1 ---- 1 40
1O M- None - --------------- 10 10- _100

933 1- 200M- S. A.: 1.01------ 10 5 1 O60
200M-None -10 7 -- . 70

W6511-------- 100 M-8--S. A.: 1.0 '--------------_______ 10 5 3 190
100M-None --10 10 -- 100

9971 200T- S. A.: 0.8 '- 10--- 0
200T-- None-_- - _-_-_-_ 10 8 -- 80
2M- S. A.: 0.8I- 10.---- 2 5 70
2M------ None - - __--__-10 10 -- 100

909 1----- 20 M S. A.: 0.8-1_--_-___10 - --- 0
2DM-None - 10 6 1-- 70
200 M- . A.: 0. I_ ---- 10 7 1 1 90
200M- None -_ 10 10 --- 100

'Therapy 2 hours after infection.
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TABLEs 1, 2, 3.-Therapeutic action of suiphanilamide upon 20 strains of men-
ingococci, serological types I. II, and III. I to 10 M. L. D. of organisms used-
Continued.

[8. A.-sulphanflamide; repeated figures (under "Therapy") represent dose on sueosive days; organisms
injected intraperitoneally, drug subcutaneously. M milllon; T-thousand: B. D.=twice dailyl

TABLE 3

Meningococ- NNum- Deaths In days Mortal-
cus strain Numberof Therapy, grams per kilo ber ofity, per-
and type rgnim mice 1 2 3 4 5 cent

934 IL_-- 0 M- . A.: 0.8 B. D., 0.5 B. D - 5---1 20
50 M-None -5- 5 ---100
100 M- S. A.: As above-1 5 20
100 M-- None -5 5--- 100

93 III- 50 M- . A.: 0.8 B. D., 0.5 B. D - 5 1-20
60 M None----------------------------- 5 5-100
100 M ----. A.:As above -5 2 1 60
100 M None----------------------------- 5 5-100

850 II_- 200M _ S. A.: 0.5 -20 2 5 1 40
200 M gone -20 16 2 1 95

850 III 200M S. A.: 0.8 - 10 7 1 80
200M-None -10 10 -- 100

952 III- 100M S. A.: 1.0 I- 10 1-10
100 M--- None----------------------------- 10 8-80

1001 HI- 20 M-__ S. A.: 0.8 - 10 1- -10
20 M None -10 8 -- 80
2001M S. A.: 0.81 -10 1 1-20
200 M____ None----------------------------- 10 10- -100

1004 I, IIL- 10 M-_ S. A.: 1.0 - 10 13 40
10 M-___ None----------------------------- 10 8-80

1010 1, III 10 M S. A.: 0.8 - 10 1-10
10 M None----------------------------- 10 9- 90

I Therapy 2 hours after Infection.

With 11 strains of meningococci an interval of 2 hours was allowed
to elapse before therapy was administered. This therapy consisted
of a single subcutaneous injection of 0.8 to 1.0 gram per kilo of
sulphanilamide in oil. While this does not represent adequate therapy
for maximum curative results, a high percentage of survivors resulted
in most cases. With 7 of the strains, 60 to 100 percent of the treated
animals survived, while with the other 4 strains 10 to 40 percent
survived. Of these 4 strains, 3 were of low virulence, requiring 100
to 200 million organisms per mouse as the minimum fatal dose.
These results are in general accord with those of Proom (4), although

not quite as striking as his. This may be explained by the fact that
the organisms which he employed were more virulent than ours, and
also that the therapy which he gave was more extensive.

2. Comparison of oral and subcutaneous administration of sulphanil-
amide.-Proom has demonstrated that excellent results in meningo-
coccus infections in mice can be obtained by either the oral or sub-
cutaneous administration of the drug. He gave two and one-half
times the amount by mouth as was given by injection and obtained
approximately similar curative effects. However, his experiments
were not designed for comparative purposes.



We have compared the activty of sulphanilamide when given in
identical doses by mouth and subcutaneously. In two series of ex-
periments the drug was more effective by suboutaneous administration.
Whether or not this same superiority of injection over oral dosage
would be manifest on continued administration of the drug cannot
be decided from these experiments, since an equilibrium of the drug
in the body is reached after several days of medication (6). In
clinica cases, subcutaneous medication would seem indicated at the
onset of therapy to ensure the most rapid and effective results.

3. Comparison of sdphanilamide and serm therapy in meningococcus
infections in mice.-W-ith 10 of the strains of meningococci studied
as noted above, comparison was made between drug and serum
therapy. Treatment consisted of a single dose of drug or serum 2
hours after intraperitoneal inoculation of the meningococci. Sul-
phanilamide was given subcutaneously in oil 0.8 to 1.0 gra.m per kilo.
Serum A, diluted 1:5, was used with 4 strains, while serum B (con-
centrated), diluted 1:10, was administered to the other 6 strains.
With 3 of the 10 strains the drug was more effective, with 4 of

them the serum was somewhat more effective, while with the remain-
ing 3 strains no appreciable differences could be noted (table 4).
This series of experiments is obviously too small to permit generaliza-
tion, but it should be pointed out that no correlation was apparent
between either the serological type of meningococcus or the virulence
of the organism, and the degree of effectiveness of drug or serum.

TABLE 4.-A comparison of the therapeutic activity of sulphanilamide and serum on
10 strains of meningococci (for details, see table 5)

[Roman numeral re to sroogcal type, and Bgres in parentheses reprent number in miPlons of organ.
isms injcted (1 to 10 M. L. D.). Variations in therapeutic results oocur which cannot be correlated to
the type of orpnism or its virulence]

S.A. more effective Serum more effective S. A. and sermn equally effective

araoh ruinl STrais
997 11 (2 M). g. It (100 M). 850III (200 ).
go 1I (20 M). 908 1 (20 M). 933 I (200 M).
1001 III (200 M). 1000 1 (2 M). 1010 L, mI (10 M).

1004 I,m (10 M).

For practical purposes this would suggest that both drug and serum
therapy be employed clinically in the treatment of meningococcic
meniingitis, as it is at present not possible to predict which type of
treatment will give the more favorable results. An examination of
our results with this combined therapy provides an added reason for
the adoption of such a procedure.

4. Combined drug and serum therapy in meningococci infectino in
mice.-In all of the experiments in which a comparison was attempted
between drug and serum treatment, a series of aimals was included
to which both drug and serum were given.

690xv 28 iw
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FIGURE 1.-Comparison of oral and subcutaneous therapy with sulphanilamide in meningococcus infections
in mice. 1 gm per kilo in each case, orally (stomach tube) suspended in acacia. S. C. in oil. One dose
only.
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FIGURE 2.-Three experiments with meningococcus infections showing the marked curative effect of com-
bined drug and serum therapy where each alone yielded poor results. Therapy 2 hours after infection.
,For details consult table 5.
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In 6 of the 10 experiments, 90 to 100 percent of mice survived with
either the serum or drug alone, so that any added benefit from the
combination could not be determined. With 4 strains, conditions
were attained whereby neither the drug nor serum gave a high per-
centage of cure, and in each such instance the combined use of sul-
phanilamide and serum resulted in a much more favorable outcome
(table 5). In three of the four experiments (upon strains 850, 933, 997)
the effect of combination therapy was greater than the additive effect
of drug and serum alone, suggesting a synergistic action (fig. 2).
The evidence at present, as brought out by Colebrook, Buttle, and

O'Meara (10), and by Long and Bliss (11), indicates that sulphanilain-
ide acts by exerting a bacteriostatic and bactericidal action in the
body. The solution to the problem is not as yet complete, since Cole-
brook, Buttle, and O'Meara could find no appreciable bacteriostatic
action against streptococci in the blood of treated mice (as compared
with results in man and in the monkey), while the drug is quite
effective against streptococcal infections in mice. Furthermore,
Rosenthal (12) found that sulphanilamide was more than 100 times
as bacteriostatic and (or) bactericidal against pneumococci than
against streptococci in the test tube, while in mice the drug is more
effective against streptococci.
Some preliminary experiments have shown that sulphanilamide in

the test tube is inhibitory (12), in low concentration, to the growth of
meningococci. There is adequate reason to believe that serum and
drug operate through different mechanisms and that the best results in
the therapy of meningitis can be obtained by employing both forms of
treatment. Our animal experments lend support to this belief.

TABLE 5.-Comparative results with 10 strains of meningococci with sulphanilamide,
serum, and combined drug and serum therapy (10 mice were used in each group.
I to 10 M. L. D. organisms intraperitoneaUy. Therapy, I injection only, S hours
after infection. Drug given subcutaneously, serum intraperitoneally)

Deaths in days Mor1a-Meningococcus Number of Therapy ity,strain and type organIsms 1 2 3
percent

98L-_--___ 2M- - . A.: 0.8 gm per kilo ---1 1--20
2 M - Serum B, 1:10 0 O
2 M- . A.+serum O------ --- -- - 0

2M-None -9,_- 1-100
20 M- S. A.: 0.8 __I -3 140
20 M -Serum B, 1:10 ------ 0
20 M-_ . A.+serum - 1-10
20M ----_-_---_ None - -- 10-100

1000 L---2-M--2 S. A.: 0.8 gm per klIlo - 4 2-60
2M- - erum B, 1:10 - - - 0
2M- . A.+serum _-1-- 10
2M- None - 10 -- 100

1004 I, IL-- 1oM-_ S. A.: 1.0 gm per kilo - 1 3 -
-

10M --- rumA, 1:5 -- _-_-__-____-O0
L0DM -___ __8.A.+s __________.e- _ --- 110
loM None-8 80
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TABLE 5.-Compara1ive re8slUt with 10 strains of meninyococci with sutlphanilamide,
serum, and combined drug and serum therapy (10 mtce were used in each group.
1 to- 10 M. L. D.. organism. intraperitoneally. Therapy, 1 injection only,
2 hours after infection. Drug given subcutaneously, serum intraperitone&Uy)-
Continued

Meningociu I Number of Theapy Deathsinda yMo-
stinand1type isms 1 2 34 Percent

1010I,___-

W7 IL _

100 m .

850 I.I______

lOM.
10 M ._
10 M
10M.

20DM
2:0 M
200 M
200M
ioD M
100 M
100 M
100 M
10 M
200 T
200 T
900 T
200 T
2M
2 M
2 M
2 M

20 M
20 M
20M.
20M-

20 M
20 M
20 M
20 M
20DM
200 M
200 M
200M
200M-
20DM
20DM
200 M

S. A.: 1.0 gm per lklo-.
emnm A 1:5
S. A.+serum-n
None ... ...._.

S. A.: 1.0 gm per lilo
Serum A, 1:6__--------------------
S. A.+serum
None - -

S. A.: 1.0 gm per klo
Serum A, 1:5 .
S. A.+serum-
None .
None _

S. A.: 0.8 gm perkilo.-
Serum B, 1:10 .
S. A.+serum _
None - __
S. A.: .8 gmnper kilo .
Serum B, 1:10
S. A.+serumn-
None ---------------

S. A.: 0.8 gm per kilo _
Serum B, 1:10
S. A.+serum .
None

S. A.: 0.8 gm perkilo
Serum B, 1:10
S. A.+serum-
None-.
S. A.: 0.8gmnperIio
Serum B, 1:10
S. A.+serum
None _--

S. A.: 0.8 gm per kilo__.._
Serum B, 1:10.
S. A.+serum - -

None....

5
6

8
5
2
10
10

0
0
10
70

f0
70
20
70

90
50
s0
100
100

0
40
10
80
70
90
0

100

0
30
0
70

10
0
0
80
20
90
10

100

80
70
20
100

1

1--

1
1

I---- ------ I--.
2
1
8
2
8

2

1

6: 1
1

8
1
7

10
7
5
10
10

1
2
1

1
2
1

5. Combined 8ulphanilamide and senum therapy in pneumooccaus
infections in mice.-We have previously shown that sulphanilamide
possesses chemotherapeutic activity against types I, II, and III
pneumococcus infections in mice (13). The action in mice is not
nearly so striking as it is against hemolytic streptococcus infections.
More favorable results have been obtained in rats in recent experi-
ments by Gross and Cooper (14) against type III organisms and by
ourselves (6) against types I, II, and III pneumococci.
While appropriate serum therapy is undoubtedly superior to drug

therapy in their present stages of development, there is still much
to be desired in the serum treatment of pneumococcus infections.
In view of our favorable results with combined therapy against the
meningococcus, a few experiments of a similar nature were carried
out upon the pneumococcus.

- -, ----------------

__ w _

, ,----- --

10 -------- ---- 1----
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Preliminary tests were made to determine the dilution of serum
which would save only a small percentage of mice that had been
inoculated with pneumococci 534 hours previously. With the serum
employed, this proved to be 0.5 cc of a 1:150 dilution when injected
subcutaneously. The pneumococcus used was a virulent type I
(Mulford strain); the same quantity was injected in all cases, repre-
senting approximately 100 lethal doses of organisms.

Sulphanilamide was given subcutaneously in oil, also at 532 hours
after the intraperitoneal injection of pneumococci. The doses were
smaller than those originally used by us against pneumococcus

PNEUMOCOCCUS Mi. INFECTION IN MICE
SERUM AND DRUG THERAPY 5 /2 HOURS AFTER INFECTION

A B
Controls -(lomice)

{0 CoOntr.oh S.A." (/ Scdrum (20m,-ce)

too t:,lg,B ps^. ;oSA; (,° mice)90

(80 mS.)A
I ~ I ~ SerSe.Sin

060s3.-The increased effectiveness o c Andaerum t inAr t
tioninmce.TreatentS.C.begun6hour9m fte) inoculation.Unitsofserum (Ft mice)

inetin in mie(2,atog Ieetotedu rdcdsatc

So

it0n1.30 diain nsmeo h anias

60,

Tw e.r 1:0
o

Kilo S.A.
0.30.5f d n th c

0 1 2 3 to12Co cn oftha nialsurd46 789 d
Day*.D&-

FIGuRE 3.-The increased effectiveness of combined drug and serum therapy in type I pneumococcus infec-
tion in mice. Treatment S. C. begun5w hours after inoculation. Units of serum (Felton) and dosage of
sumphanilanide indicated by arrows on the chart.

infections in mice (12), although here too the drug produced spastic-
ity and incoordination in some of the animals.
Two series of experiments were performed. Under the conditions

of the experent, 0 to 12 percent of the animals survived when drug
or serum alone was used. With combined drug and serum therapy 40
to 45 percent of survivors resulted (fig. 3).
As in the studies with meningococci, the combination of drug and

serum resulted in a greater percentage of surviving mice than was
accounted for by the sum of the effects of drug and serum alone.
While our experimental findings indicate that striig clinical

results are not to be expected from sulphanilamide therapy in systemic
pneumococcus infections, they do suggest that drug therapy be used
as an adjunct to serum, or in those cases where serum is ineffective

694



695 M

or not available. It should be emphasized that sulphanilamide is
not an innocuous drug and that the large doses necessary for thera-
peutic effect must be administered under careful supervision.

SUMMARY

Sulphanilamide has shown a marked therapeutic action in mice in
which a meningococcic infection has been produced experimentally.
Twenty strains of meningococci representing types I, II, and III have
been used, and a high percentage of treated animals survived fatal
doses of the microorganisms even when the single drug injection was
given 2 hours after inoculation with the bacteria.
The drug has been found to be more effective by subcutaneous

injection than by mouth when administered in the same dosage.
A comparison was made between sulphanilamide and serum therapy

with 10 strains of menigococci. With three the drug was more
effective, with four the serum was more effective, and with three
strains the activity was equal. No correlation existed between
therapeutic response and the serological type or virulence of the
organism.
The combination of serum and drug therapy yielded much better

results than either alone. In four experiments in which poor curative
effects were obtained with serum or drug only, combined therapy
resulted in the survival of most of the mice. A synergistic action
seemed to exist, since the increased effectiveness of combined therapy
was greater than the additive effects of drug and serum alone.
The superiority of combined drug and serum therapy was likewise

demonstrated in mice infected with type I pneumococci.
The results of these experiments suggest that a combination of

drug and serum therapy in meningococcus and pneumococcus infec-
tions in man is worthy of trial.
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TREATMENT OF MALARIA

Some helpful references to the treatment of malaria are those
appearing in the Indian Medical Gazette 1 and the Quarterly Bulletin
of the League of Nations.' In his paper, Colonel J. A. Sinton, of the
Indian Medical Service, recommends two mixtures, as follows:

Mixture A (Alkaline mixture)
Sodium bicarbonate ------------------------------------ 4.0 g (60 grains).
Sodium citrate ____-__-________--_____________________ 2.6 g (40 grains).
Calcium carbonate or chloride ________-___-__- ____---- 0.2 g (3 grains).
Water sufficient to make _-_-_-__-_-__-_______---_ 28.6 cc (1 ounce).
This mixture should be wel shaken before using.

Mixture B (Cinchona mixture)

Quinine sulphate (or cinchona febrifuge) -____-_-________0.65 g (10 grains)"
Citric acid - _____________-- ________________---_ 2.0 g (30 grains).
Magnesium sulphate -________________________ 4.0 g (60 grains).
Water sufficient to make - ___________________ 28.5 cc (1 ounce).

Although originally quinine was given three times daily for 7 days,
it now seems that twice daily for 5 days produces the same result.
The dosage is as follows:

After a preliminary purgation, 1 ounce of mixture A (alkali) is
given, repeated in 1 hour and again repeated after 1 hour. One-half
hour after the third dose of alkali, 1 ounce of mixture B (quinine) is
given. On the same day another ounce of quinine mixture is given,
preceded at least one-half hour by an ounce of alkali mixture. Two
doses of quinine mixture preceded by an ounce of alkali mixture (one-
half hour before) are given twice daily for the next 4 days. During
the week following the 5 days of quinine, the patient received daily
one-fourth grain (0.015 g) of plasmochin.

During the week of plasmochin treatment the patient should be
seen each day by the physician. The occurrence of any symptom
of plasmochin poisoning requires cessation of the drug. Continuance
of the drug may be followed by serious consequences. Symptoms of
plasmochin poisoning: Blue or grayish lips; epigastric pain; sudden
weakness; abdominal cramp.

Atabrine may be substituted for quinine; dosage of atabrine is 0.1 g,
in tablet form, three times daily. This also is a 5-day treatment.
When the primary attack is treated with one of the two drugs

(quinine or atabrine), a relapse should be treated with the other.

1 Sinton, J. A.: A suggested standard treatment of malaria based upon the remlts of the controlled Investi.
gation of 3,700 cases. Indian Medical Gazette, vol. 65, pp. 603-20. November 1930.

' The therapeutics of malaria. 3d.General Report of the Malaria Commisson. Quartrly Bulletin
of the Health Organization of the League of Nations, vol. 2, no. 2, pp. 185-285, June 1933.
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UTILIZATION OF RADIO PRATIQUE AT NEW YORK,
FEBRUARY 1 TO APRIL 30, 1937

A report on the inauguration of radio pratique at the port of New
York on February 1, 1937, published in the PUBLIC HEALTHI REPORTS
for April 23, outlined the procedure and gave a summary of the entries
of vessels -availing themselves of the privilege up to March 26. The
accompanying table summarizes the record for the first 3 months of
operation under this practice at New York. From February 1 to
April 30, 1937, radio pratique was extended in 235 instances. As
the vessels entered port on 78 days during this period, an average of a
little more than three vessels a day utilized this procedure.

Nationality and numbw of lines and ves*el using radio pratique

Number of
Nationality Number of Eligible times radilines vessels pratique

used

American - -6 25 73
British ---3 22 80

man ------- ------- ------ ------- ------- ------ ------- - -8 11 32
Ch ----- 1 14

Italan----1 2 8
Swedish - -1 83 8
Dutch _-_________---------1 4 13
Poish - -1 2 6
Norwegian - -1 2 1

Total.-- 18 78 235

A total of 76 vessels of 822,308 net tons, belonging to 18 steamship
companies under 9 flags, made use of radio pratique during the first
3 months of operation. The 235 entries of these vessels under this
procedure totaled 2,750,383 net tons and carried 92,154 passengers
and 92,856 crew members.

THE PATHOLOGY OF TULARAEMIA

A monograph comprising 14 articles dealing with the pathologic
anatomy and histology of tularaemia in man and in laboratory, wild,
and domestic mammals and birds has recently been issued by the
United States Public Health Service.1
The section on human pathology brings together all the published

surgical and post-mortem pathologic material and adds a considerable
number of unpublished cases. Material from many of the published
autopsies was obtained and restudied for the preparation of this

I The Pathology of Tularaemia. By E. Francis, R. D. Liuie, and R. R. Parker. National Institute of
Health Bulletin No. 167. 217 pp., 108 halftone iWus. Government Printing Office, Washington, D. C.,
19i37. Price 40 cents.
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article. The material is considered by organs and according to the
duration of the disease, and at the end of each of the longer sections
a summary of the morphology and development of the lesions is
presented. Full reference to the previously published accounts is
made in the text in connection with each case considered under each
organ. The several articles on animal pathology are similarly arranged
as far as the material available warrants.
The monograph is not indexed, but a detailed table of contents and

a list of illustrations are provided. A comprehensive general bibliog-
raphy of 105 references, alphabetically arranged, concludes the
bulletin.

DEATHS DURING WEEK ENDED MAY 8, 1937

[From the Weekly Health Index, Issued by the Bureau of the Census, Department of Commerce]

Week ended Correspond-
May 8, 1937 ing week, 1936

Data from 86 large cities of the United States:
Total deaths- 8. 489 9,044
Average for 3 prior years- 8,937
Total deaths, first 18 weeks of year - -177, 777 174,146
Deaths under 1 year of age-- 531 591
Average for 3 prior years- 589
Deaths under 1 Year of age, first 18 weeks of year - -10,951 10, 625

Data from industrial Insurance companies:
Policies in force --69,591,303 68,210,894
Number of death claims --13,214 13,873
Death calmi per 1,000 policies In force, annual rate - -9.9 10.6
Death claims per 1,000 policies, first 18 weeks of year, annual rate 11.311.0



PREVALENCE OF DISEASE

No health department, State or local, can effectively preven 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 fg are sbject to change when later returns are reeived by
*the State heath officrs

Cases of certain communicable diseases reported by telegraph by State heal ojficers
for weeks ended May 15, 1937, and May 16, 1936

Diphths ia Mae" meningtis

Dtvidon and Sta Week Week Week Week Week Week Week Week
ended ended ended ended. ended ended ended ended
May May May May May May May May

1937 I3 1937 1938 1937 1938 1937 1938

Maine -.-- I I 1 1
1, VW B.mupu - .-----.__---_---
Vermont --------- ---1- 31--i 2-----
Masachusettas _ _- 1 9 -

Rhode Island.-- - ------.-___---
Conneticut _-- ___ 7 1 1 2

Middle Atlantic States:
NewYork -- 41 87 1 7 13

New Jersey -14 12 4 3
Pennsylvania- _ 16 34

East North Central States:
Ohio -24 24 57 75
Indiana -13 7 11 40
Illnnob -36 89 21 29
Michigan 8 12
Wisoonsin _ 10 6 14 53

West North Centrl States:
Minnesota -4 1 1 1
Iowa -4 5 2
Misouri -21 12 32 72
North Dakota 1 1 1 12
South Dakota -1 1

Nebraska 4 1 1.
Kansas-_-- ____----__ 2 8 1 20

South Atlantic States:
Delaware

Maryland I
- 7 5 8 3

Distriet of Columbia -3 17-
Virginia - 3 7 68
West Virginia -1 7 20 38

North Carolina -18 14 7 5
South Carolina -6 4 115 126
Georgia 4 -8 9
Florida -7 4- 7

East South Central States:
Kentucky ------- 2 6 5 58
Tennessee --- 9 4 97 71
Alabama 8 5 47 54
Mississippi -2 6-

See footnotes at end of table,
(699)

3 375 0 0
23 35 0 0

437 0 0
1,614 a 8

74 68 0 0
333 233 0 2

1,664 3,170 6 27
1,814 499 0 2
1 530 616 a 12
2096 542 5 13
609 36 5 6
296 35 3 15
195 184 4 3
44 167 0 0

15 530 3 3
8 5 0 4

39 30 3 4
2 1 1 0

1 0 0
14 41 4 2
41 8 0 0

28 27 0 0
446 454 2 11
104 186 2 7
496 136 6 8
39 74 9 8
237 47 5 8
74 32 2 3
------ 4 1

----- 25 1 3

382 38 11 20
98 28 5 9
11 30 5 1

*--- -- - ---- 0 0
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Cases of certain communicable diseases reported by telegraph by State health offcrs

for weeks ended May 15, 1937, and May 16, 1986-Continued

Diphtheria Influenza Measles Meningococmsmeningitis

Division and State week Week Week Week Week Week Week Week
ended ended ended ended ended ended ended ended
May May May May May May May May
15, 16, 15, 16, 15, 16, 15, 16,
1937 1936 1937 1936 1937 1936 1937 193

West South Central States:
Arkansas - -5 5 50 96 11 3 1 1
Louisiana - -12 12 17 606 11 27 1 4
Oklahoma- ------------- 2 7 14 66 60 46 1 2
Texas4----------------------- 32 37 230 211 758 325 8 7

Mountain States:
Montana'. 6------ 58 10 5 0 0
Idaho 3- ----------------35 1 22 21 1 0
Wyoming -- ----28 2 1 0
Colorado - -6 1 --- 25 19 1 1
New Mexico --- 1 4 2 10 72 44 0 0
Arizona - -6 52 48 66 110 0 1
Utah ------ 40 22 1 1

Pacific States:
Washington _____-__--_ 1 1 --- 62 414 2 2
Oreon - - 4 2 30 19 15 151 0 0
California - -31 26 76 259 212 1,908 3 7

Total -386 396 959 2, 013 12, 870 12,781 115 205

First 19 weeks of year -9,258 10,266 268978 132, 942 153,122 190,966 3,111 4,591

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
May 15, May 16, May 15, May 16, May 15, May 16, May 15, May 16,
1937 1936 1937 1936 1937 1936 1937 1936

I . - - 1 - I. - ,

New Engand States:
Maine --New Hampshire .
Vermont .
Massachusetts .
Rhode Island __--__--____ -__
Connecticut- _

Middle Atlantic States:
New York ._.__
New Jersey .
Pennsylvania .

East North Central States:
Ohio .
Indiana __
Illinois _ _ ---
Michigan .
Wisconsin

West North Central States:
Minnesota ._- -

Iowa .
Missouri ----------------
North Dakota .
South Dakota .
Nebraska .

South Atlantic States:
Delaware - .--------------
Maryland "J----------------District of Columbia .
Virginia' _________
West Virginia.
North Carolina.
South Carolina.
Georgia 4 -_
l?lorida..

See footnotes at end of table.

0
0
0
0
0
0

0
0
1

0
1
1
2
0

0
0
1
0
0
00
0

0
0
0
0
0

1
0

0
0
0
1
0
0

3
0
1

0
2
1
0
1

0
0
0
0
0
0
0
0
0
0
0
1
2
0
0

17
5
7

233
48
169

910
241
479

501
129
628
721
285

163
161
24
23
40
76

201

2
33
10
18
48
22

9
7

22
1
7

218
27
36

781
285
338

320
134
680
284
431

366
137
140
39
53
87
212

2
43
24
51
26
11
3
25
9

0
0
0
0
0
0

0
0
0

0
21
43
9
1

21
31
0
5
1
7
9

0
0
0
0
0
0
0
0

0

0
0
0
0
0
0

0
0
0

0
3
13
2
7

4
31
29
3
32
16
25

0
0
0
1
0
1
0
0
0

0
0
0
2
0
1

6

0
3

1
1
6
1

6
0
3
0
0
0
1

0
2
0
7
a
4
1

13
2

3
1
0
2
0
1

17
4
4

5
4
6
8
1

0
1
3
0
0
0
3

0
2
0
6
6
4
5
it

I
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Ca. of cerain communical dueae reported by tlegraph by State helh officers
for weeks ended May 15, 1987, and May 16, 1986-Continued

Poliomylitis Scarlet fever Smallpox Typhoid fver

Dividon and State Week Week Week Week Week Week Week Week
ended -ended ended ended ended ended ended ended
May 15, May 16, May 15, May 18, May 15, May 16, May 15, May 16,

1937 1938 1937 1938 1937 1938 1937 1936

East South Central States:
Kentucky-0 0 38 20 0 0 7 4
Tennessee-0 0 17 17 0 0 8 8
Alabm 4 -1 0 8 4 0 0 4 8
M -pn1s --5 0 6 a 0 2 8 2

West-South Central States:
Arkansas -0 1 16 3 1 0 1 1
Louisiana-0 0 18 8 0 0 14 8
Oklahomsa----------------__-_ 1 0 21 68 1 1 8 7
Texas-4 --------- 4 1 98 .48 6 7 7 14

Mountain states:
Montan--0 2 17 114 18 16 0 1

Idaho-0----------- O 19 17 1 8 0 1
Wyoming -0 0 7 20 a 0 0 .0
Colorado -0 0 24 88 15 3 8 0
New Mexico-0 0 21 61 0 0 4 0
Arizona-0 0 18 44 0 0 2 2
Utahb _____-__ 0 0 10 68 0 4 0 0

Pacific States:
Washington -__-_--_-- - 1 0 22 61 86 5 1 0
Oregon ----- 0 0 45 25 25 13 1 4
Ca o ia -------------------- 83 5 177 337 24 2 8 a

Total -22 21 6 783 5,761 250 223 129 154

Firl 19 weeks of year -415 813 2D, 27f 144,358 5,987 4,279 2,119 2,112

Neow York City only.
2 Week ended earlier than Saturday.
' Rocky Mountain stted fever, week ended May 15, 1937, 14 cases, as follows: Maryland, 1; Virginia, 1;

Monta, 1: Idaho, 3- Wyoming, 5; Oregon, 3.
4Typhus fever, week ended May 15,1937, 24 case as follows: Georgia, 18; Alabama, 5; Texas, L

SUMMARY OF MONTHLY REPORTS FROM STATES
The following summary of cas reported monthly by States is published wekly and covers only those

Statesfrom which reports arereceived during the current week:

Menin-

gtbogoc- Dipth- ImOm- Mala- Mea- Pel- Plio Scarlet Saxll Ty-
state c mye- f hl

menin- tei an r 'ls 1 litis v PX fevergits

February 1987

Gacrga -11 46 4,801 282 38 16 8 57 0 12
Puerto Rico -- 3 278 714 130 1 0 0 102
Wisconsin:---------- 8 9 1,279 72 0 1,334 20 1
Wyoming --1 131 4 0 74 18 1

March 1987

Arizona -3 16 395 5 963 0 54 0 1
Wisconsin- 6 14 385 114 0 1,884 28 17
Wyoming-- - -- 7 0 117 14 0

April 1987

Calornia- 16 129 1,192 9 1,114 12 14 908 103 24
Colorado -4 26--- 53 150 36 -

Indiana -18 37 373-- 1,209 2 1,030 65 3
Nebraska -7 10 --- 144 2 432 47 1
NewJrsy -18 50 36- 11,218 -- 852 0 9
North Carolina-32 61 243 860 43 1 182 3 16
Ohio -25 70 213 1 3,771 2 1,455 4 26
South Carolina --49 2,04 69 182 94 1 15 2 7
Wyoming _1--1 _ __ _ -----4 0 76 22 0

140403-37 -2
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Summary of Montkly Reports from States-Continued

February 1987

Chicken : Ca
----------- 107

-::- ---- 44

Wisco - 2,126

w --l-i--sn ---- 30

--ji -- -- -- 7
DySenry

20

4

57

Wisconsin (amoebic).. 1

Encephalitis, epilemic or

lethargic:
Wlscensln.-- -------- 1

Filariasis:
Puerto Rico I

German measles:

Wisconsin . 54

Hookworm disease:
Georgla--- -1813

Leprosy:
Puerto Rico - --8

Mumps:
Georgia-_ 149

Puerto Rico _- ----- 16
Wisoonsin 831
Wyo ing 114

Ophthalma neonatorum:

Puerto Rico 2
Paratyphoid fover:

Georgia ---_ 2

Puerperalsetc
Puerto Rico-______ 8

Rabies in man:
Georgia _ -

Septic sore throat:
Georgia 42
WisconsiL.-- 9
Wyoming- 3

PuertoRico- 9
Tetanusa,inunt:,

Puerto Rico -_---___- 4
Trachoma:

Puerto Roo_______ 1

Tularaemla:
Georgia__ 4

Typhus fever:
g-- 2

Undulent fever:
Georgia - 3

W_L__._ 3

Whooping omigh:
Georgia ---- 5

Puerto RicoL----- 49

Wbonsin-------------- 484

Wyoming-_---- 9

March 1987

Chicken pox:
Arizona-- ----

Wisconsin _- -

Wyoming _
Dysentr:

Arizona -

Wisonsin (amoebic) __

Enoephalitis, epi c r

lethargic:

Arizona _. _
Wi csin --------

78
2,372

11
1

2
2

March 1987-Continued

German measles: CaSs
Arizona _ 9
WleoolndL.

MumpsA'g m ----------:
Wibsc- 2------ 162
yo g- 198

Ophthalmia neonatorum:
Wisconsin_. 1

Septie sore throat:
Wisconsin 21
Wyoming ------- 2

Trachoma:
Arizona _--- _- 25

Undulant fever:
Wisconsin ------- 7

Whooping cough:
Ars_ena ------ 47

Wisonsin_. - 76
Wyoming- 2

April 1937

Actinomycosis:
Ca}lfmia ------1

Botulsm:
CalSfornia------- 1

Chicken pox:
California 4,312
Colorado 20

Indiana 451
Nebraska __ 8

New Jersey-1,79
North Carollna.

ho s83
South Carolin _ _. 118
Wyoming-27

Dengue:
South Carolina- 2

Diarrhea:
Ohio (enteritis In-
cluded) 6____6

south Carolina.
Dyster:

California (amoebIc)...._ 13
12

New Jersey (amoec) 2
J rs

North Caroia (basl

Enoepaials- epidemic
letic
Call __ -____ 2

Colorado. --- 1

New Jersey- 3
Ohio 3

Food poisoning:
Cairnia ---- 73

German me&Ises:
California-_--_____ 168
Now Jersey -__ 287
North Carollna-_ 1,085

_ -___ _ 98

South Carolina___ 1

Granuloma, coccidloidal:
California -_ _ f

Hookworm disease:
California ._ 1

South Carolina-__ 88
Jaundice, epidemic:

California -_

Lead poisoning:
Ohio------ - ---- 17

AprL 197-Continued

Mumps: Cass
California 3,397
Colorado 42

India 278

Nebra _ 131
New Je 1,407
Ohio 25
South Carolina-- 71

Wyoming _--
Ophth neonatorum:

Califoria 2
Now Jery __ 14
Ohio _- 72
South Carolina- _

Pamatyphoid bver:

Colorado _ 1
North Carollna__ 1
South Caina____ 1

Psittaos:

California-_____ I
P uerpe septbcemla:

Ohio---------------
Babie anim als:

Cafomarn _- 213
Indiana---- 38
New Jer ey-- - 14
South. Caina* __ 41

Rabies In man:

Rocky spotted
fever:
Wyoming-1

Seic sore throat:
California _---- 13
Colorado------ 5

Nebraska- 4
North Carolina-6
Ohio - 113
W7yming-------- 9

12

Ohio 2
Trachoma:

California ---- - 9

Trichinosis:
Ohio-------' __ 1

Taulsnila:
Ohio------ 3
South Carolina 1

Typhus bver:
Co1orado -______ 1

North Carolna -.-.-.._ 5

Carolina 7
Unua nt fever:

Caliornia _-- 11

Nebraa 1

New Jerse- _ S-i
North Carolina--- 1

Ohio
Vincent's infection:

Colorado________
Whooping cogh:

California _.----_2,740
Coloamdo _____ 187
India --- 357
Nebaska _- 86
New Jer _ 522
North Caroinas =
Ohio 1,6

South Carolan._i 185
Wyoag _- 13

May3, UP
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RODENT PLAGUE IN GRANT COUNTY, OREG.

Plague infection was demonstrated on May 10, 1937, in tissue from
a ground squirrel, Citelus oregonus, shot on a ranch 9 to 12 miles east
of John Day, Grant County, Oreg.

WEEKLY REPORTS FROM CITIES

City reports for week ended May 8, 1937
This tablesumma the reports received weekly from a selected list of 140 cities for the purpose ofshow-

Ing 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 flled for reference.

Diph- Influenza Mea- Pneu- Sar-Small- Tuber- Typ Whoop-Deaths
state ad city theHisal-s monla fever p culosis Phold Ing Deaths

cases c~Dahs cases deaths fvrcases death fever cough cue

Data for 90 cdties:
5-year average. 203 181 58 7,564 711 2,422 23 437 31 1,493 __
Current week.- 148 100 51 4,841 647 2,582 19 374 18 1,508

Maine:
Portland- 0 -___ 0 0 1 1 0 0 0 3 20

New Hampshire:
Concord-0 0 0 1 1 0 0 0 0 11
Manchester--- 0 1 0 2 0 0 0 0 0 16
Nashua-0 0 O 1 2 0 0 0 0 0 4

Vermont:
Barre -0 0 0 1 4 0 0 0 8 5
Burlington 0 0 ; 4 0 0 0 0 0 0 9
Rutland 0O 1 0 1 0 0 0 2 6

Massachusetts:
Boston -1 0 43 17 64 0 7 1 51 210
Fall River 0 0 31 4 1 0 2 0 1 34
Springfield 0 0 0 1 3 0 0 0 2 32
Worcester 0 0 34 5 4 0 3 0 21

Rhode Islad:
Pawtucket 0 0 0 0 3 0 0 0 0 17
Providence 0 0 149 11 41 0 2 0 15 70

Connecticut:
Bridgeport 0 0 12 4 80 0 0 0 0 36
Hartford-1 0 25 1 8 0 3 0 1 34
New Haven ---- 0 0 10 1 11 0 2 1 4 31

New York:
Buffalo-0 3 102 13 18 0 11 1 21 188
New Yorkl 38 7 5 786 119 458 0 85 3 78 1,531
Rochester 0 1 0 1 4 6 0 .1 1 5 56
Syracuse - 0 - 0O 30 2 38 0 1 0 36 51

New Jersey:
Camden- 1 2 2 21 3 4 0 2 0 2 45
Newark-0 306 14 11 0 8 0 16 123
Trenton-0 3 6 7 0 1 0 1 42

Pennsylvania:
Philadelphia~... 2 8 5 49 37 254 0 17 2 55 470
Pittsbrgh- 3 1 1 179 21 54 0 10 1 34 185
Reading-0 484 1 12 0 0 0 1 22
Scra -0 - - 2- 16 0- 0 0

Ohio:
Cincinnati 2 1 208 25 12 0 8 0 9 159
Cleveland 2 6 1 342 25 142 0 4 0 39 1S6
Columbus- 1 3 3 25 3 6 0 2 0 24 81
Toledo-0 1 1 313 2 2 0 5 0 28 67



City repors for wek ended May 8, 187-ConUnued

____~~ip _ w cnair - dMiinms8a66ftdo W dty tborta OPW - &%-

caswCamDeaths deaths cam %AM 601806 coom~~~~~~~~~~~~~~~~~~~~~~~
Indiana:

Anderson- 0 0 3 0 9 0 0 0 0 8
F ortWa--- - 0 1 2 2 0 2 1 0 21

l1ndlanapoUis .~. 1-1 581 9 42 0 6 1 47 104
Munie - 0 0 0 1 3 0 2 0 0 12
South nd-0___._ 0 0 1 3 0 1 0 1 22
TmHaute- 4 _ 0 8 0 2 2 0 0 0 8

llno is:
Alton-0------- O_ ----O 0 0 1 10 000 0 12
Chicago --- 18 16 3 140 42 255 0 28 0 67 676
Elgin- 0 0 0 2 1 0 0 0 5 14
Moline- 0- 0 0 1 0 0 1 0 2 11
8 . 0 0 1 2 4 0 0 0 5 19

De t----- -. 6 -.4 25 38 374 1 18 1 70 268
Flnt O 0 6o6 8 14 0 0 1 s 30
G randRapids 0-0_ 92 2 12 0 0 0 1 as

Wisconsn:
Kenoa--. 0 0 0 0 4 0 0 0 3 11
Mflwaukee..... 0 1 1 11 10 71 0 1 0 21 107
Racine- 0.-O 0 0 0 13 0 1 0 0 16
Superor ---- 1 O 0 1 2 0 0 .0 13 4

Dnuhh-- 0 0 0 2 13 0 0 0 a 15
Minnaaols. 2 0 A 6 29 0 1 0 30 85
St.Pu -- 0 2 2 0 6 2 0 1 0 100 71

lowa:Cedar RapLd. 0 ---- 2 _ 8 0 0 2
Davenport 0-- -- 0 _ .--00.O O -.-. 0 0.
DesMons.--- 0--- 0 43 0.O.-O0 0 19
SiouxCity __0 --- 0 6 0-----.- 0 1-.-.-----
W ater ooo_____ 0-----. ---0--- 6 0- 0 _ .-

Missouri:
1am City0_ 1 a 15 99 0 8 0 13 102
8t. I I-----1 1 0 6 27 12 1 0 2 29
St.I----- e 1 0I0 O 9 0 as 186

North Dakota:
Fargo---_--0 0 0 1 2 0 0 0 0 5
rand For-ks. 0---O000_OO-O-.03O8Minot-- 0- 0 0 0 0 1 0 0 0 8

South Dakota:
Aberdeen ---- 0--- 05 0 0
SiouxFals 0 0 0 0 0 0 0 0 O 6

OmNebas-a--. - 0- 0 1 6 10 1 3 0 16 61

Kansas:
Lawremoe-.. 0- 0 0 0 0 0 0 0 0 4
Topeka -- 00 0 1 13 0 0 0 27 0
Widitta- -0- 0 U 6 9 0 1 0 n 21

Delaware.
Wilm --ton0_ 0_ 7 0 4 0 0 0

Maryland:
Baltimore 6 5 1 349 21 27 0 2) 0 9 Z222
Cumberland-- 0----0 - 0 0 0 1 0 0 0 4 13
Federick - 0O 4 0 0 0 0 0 0 5

Dist. of Columbia:
Wa-n-.-5 0 108 6 13 0 12 0 9 186

0 ------ 0 8 8 0 0 0 0 15 9Rist~:ho _::: 0O 2 3 a 0 0 1 6 57
Roanoke. .0__ 0 176 0 0 0 0 0 5 15

West Vfrg-
CWe t O

----

0 0 0 0 0 0

Huntington.... 0---_O 1 7 00 0-
Wh-l-n- 0 0O 2 2 0 0 0 0 15 17

North Carolna:
Gastonia- 0- 0 0 0 0 0 0 0 1-
Raligh - 0 0 1 1 0 0 0 0 0 6
Wilmington.. 0 - 0 0 3 0 0 0 0 0 17
WInston--alem-00 0 0 1 0 0 0 4 13

South Carolina:
Charleston 0 18 1 1 4 0 0 1 0 0 21
Columbia _ 0 0 0 1 0 0 1 0 0 7
Florence ----- 0 0 0 0 0 0 0 0 0 5
Greenville O 00 0 1 0 1 0 0 1 19
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City reports for week ended May 8, 1937-Continued

Diph- influenza Mea- Pneu- SetSmall- Tuber- Ty Whoop- Deaths.
State and city theria slos moni. lt poX cosis phold ing an

CaseCases Deaths Cas6 deaths fever cases deaths ver cough causes
I~~~~~~ae case case

Georgia:
Atlanta - 1 3 0 0 6 2 0 7 0 13 76
Brunswick 0 0 0 0 0 0 0 0 1 5
Savannah 0 3 0 0 4 0 0 2 1 0 39

Florida:
Miami ..... 1 0 1 2 0 0 2 0 0 38
Tampa._-1 0 12 0 0 0 2 0 7 24

Kentcy
Ashland-0 1 140 1 0 0 2 0 0 17
Covlngton 0- 0 0 1 3 0 1 0 1 15
Lexington 0 0 2 1 0 0 3 0 18 20
Louisville 2 0 30 3 18 0 6 0 28 86

Tennessee:
Knoxville . 2 1 0 3 0 0 3 0 0 32
Memphis- 1 1 33 6 1 0 4 0 47 71
Nashville- 0 1 15 5 4 0 1 0 7 47

Alabama:
Birmingham-_ 1 0 13 6 1 0 3 0 4 49
Mobile-0 4 0 2 1 0 0 0 0 20
Montgomery 0 3 0 0 0 0 3

Arkansas:
Fort Smith 00 0 0 0 0
Little Rock . 0 0 0 5 4 0 1 0 0 6

Louisiana:
Lake Charles 0 0 0 1 0 0 1 0 0 4
New Orleans 6 3 2 4 11 17 0 12 1 1 123
Shreveport 0 0 0 3 0 0 2 .0 0 41

Oklahoma:
Muskogee --- 2 0 0 0 0
OklahomaCity- 1 6 0 21 6 10 0 2 0 5- 58
Tuls0 O ---------------4 3 0 1

Texas:
Dallas - 0 2 1 167 5 9 0 2 0 32 58
Fort Worth---- 0 0 21 3 9 0 6 0 10 40
Galveston 0 0 0 0 1 0 2 0 0 9
Houston- 6 6 0 3 8 7 0 6 0 23 91
San Antonio O. 0 2 2 3 0 0 9 0 0 68

Montana:
Billings-0 0 0 1 0 0 0 0 0 5
Great Falls 0 0 0 1 0 0 0 0 0 12
Helena - 0 1 1 0 0 1 1 0 0 0 4
Missoula- 0 0 0 0 0 0 0 0 0 4

Idaho:
Boise -____ 0 0 0 0 1 0 0 0 1 7

Colorado:
Colorado
Springs- 0 0 0 1 6 0 1 0 0 8

Denver-3 0 15 7 16 0 6 0 23 79
Pueblo-0 0 0 0 0 0 0 0 0 4

New Mexico:
Albuquerque 0 0 2 0 4 0 5 0 5 15

Utah
Salt Lake City- 0 0 23 3 3 0 1 0 23 41

Washington:
Seattle-0 1 3 1 1 0 3 0 50 87
Spokane-1 0 25 3 6 0 0 0 18 21
Tacoma- . 1 0 5 3 0 0 0 1 32

Oregon:
Portland- 0_ 1 1 4 4 22 2 3 0 1 79
Salem - 0 1 - 00 0 - 0 0

California:
Los Angeles____ 25 7 0 28 25 32 2 21 0 100 321
Sacramento____ 1 0 31 1 5 0 0 0 6 30
San Francisco-- 0 1 1 11 8 14 0 7 1 33 165
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MeinInoco P
meW mY*_ PoIio_

State and city _ my State and city m
Cases Deaths o

Massachuetts: District ( Columbia:
BosaIa _............... a 4 0 WaWhlngton. 1 00
Fail River- 1 0 Vlrgln&a:

Rhode Island: Richmond 1 1 0
Providenc._-.-. 1 1 0 North Carolina:

New York: Wlh___. 1
Bufialo .. 1 0 0 South CarolIna:
New York . 6 4 1 Charlston .-. 1 1 0

New Jery: a-1 1 0 gi
Newark--- - ---- I I O AtlaSa --- - ----- . 0 O

Pennqylvuia: Kentucky:
PhablphIa ------- 1 0 0 Ashlad -------- _1
Pittsburgh 1 0 0 Louivile ------------ 1 1 0

Ohio: Tennessee:
Cincimati -- 2 1 0 Knoxillle-_ _. 0 0 1
ClevelaKd 1-- 0 0 Alabama:
Toledo __ - 1 0 0 Birminam 4 2

Iiois: ms:na
Chlwo.~ 8 1 1 New Orlean.1 0 0

Michigan: Shreveport 0 1 0
Detroit --- ---- 1 0 0 Texas:

Minneanta: Houston- 4 O
Minneapolis-------- 1 0 0 SanAntonio-- 0 0 2

MLssouri: Colorado:
St. oseph -- 0 1 0 Denver O 1 O
St. oui--- 2 0 0 CalIfornia:

Maryland: Los AnreleL. 1 1 2
Baltiore -- 6 0 San Francisco-0. 1

E%CepAitk, epidemc or ldeharglc.-Oasws: New York, 1; Pittsburgh, 1; Louisville I
PeIIegmlCases: Charleston, S.C., 4 Atlanta, 2; Mempis, 1 NasvDh; 1; B g ,1;MoW ry,

pkmuleur.-Oases: Atlanta. 1; Savannah, L



FOREIGN AND INSULAR

CUBA

Province8-Notifiable di8ea8e8-4 weeks ended May 1, 1937.-During
the 4 weeks ended May 1, 1937, cases of certain notifiable diseases
were reported in the Provinces of Cuba as follows:

Disem Pio Haba Ma n Claa Cama Orlente Total

cancer -------------------- --------- - 1 19 . _ 2 13
Chicken pox . . ------- 4 6 2 7 19
Diphtheria -. . .1 1 1 3 2 1 9

Dysntery(amoebic) -. . ..... ._..... ......... 1Hookworm disease-.-.-1-..-.1
Leprosy -.- .- 1 1 1 2 4 9MaParia 72 41 6 137 81 234 671
Measles- 26 21 --- 4 61
Pollomyelitis -_ - .- ..-... 1 1
Trachoma --- 43- . . 43
Tuberculosis -38 16 6 68 24 47 198
Typhoid fever -9 43 11 37 11 130 241
Yaws---------- - --- ...-...-... 1__1

DOMINICAN REPUBLIC

Compulsory diphtheria immunization.-According to a report from
the American Legation at Ciudad Trujillo, Santo Domingo, dated
May 7, 1937, a Presidential decree dated May 6, 1937, made diph-
theria immunization compulsory for all school children in the Domm-
ican Republic. A mild epidemic of diphtheria was reported in the
Republic.

ITALY

Communicable di8ease-4 weeks ended February 28, 1937.-During
the 4 weeks ended February 28, 1937, cases of certain comm unicable
diseases were reported in Italy as follows:

Feb. 1-7 Feb. 8-14 Fob. 16-21 Feb. 22-28

DiSease Com- Com- Com- Com-
Cases munes Cas munes Cases munes Cases munes

affected affected affected affected

Anthrax- 5 14 12 9 9 8 8
Cerebrospinal meningitis- 26 25 23 19 35 32 48 38
Chicken pox -497 162 512 187 520 171 545 176
Diphtheria -473 262 482 264 597 309 532 286
Dysentery -7 6 10 10 7 7 7 5
Hookworm disease -2 2 5 5 1 1 8 1
Lethargic encephalitis -1 1 3 3 2 2 2 2
Measles -1, 9 305 2,004 311 Z 306 280 2 264 307
Mumps -461 139 436 108 620 131 743 149
Paratyphoid fever- 15 14 20 19 32 26 18 17
Poliomyelitis -16 14 9 9 15 13 14 12
Puerperal fever -34 32 43 38 36 34 46 38
Scarlet fever -332 121 348 126 323 132 361 120
Typhoid fever -127 91 143 102 176 113 161 115
Undulant fever- 60 46 72 43 64 48 85 50
Whooping cough -651 110 531 191 554 173 605 172

(707)
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SIAM

CIolera.-A report dated April 28, 1937, from the American consu-
late- general at Bangkok, Siam, states that the cholera epidemic in-
creased during April to an alaming extent both in Bangkok and
throughout the country. There were 948 cases and 504 deaths in
Bangkok from April 1 to 24 as compared with 226 cases and 153
deaths for the entire month of March. For the entire country there
were 2,954 cases and 1,928 deaths from April 1 to 24, as compared
with 1,803 cas and 1,195 deaths for the whole of March. The in-
crease in cholera for April brings the total number of cases officially
reported in the country since the beginning of the outbreak in Decem-
ber 1936, to 7,135, of which 4,629 resulted-in death. According to
the report the epidemic is the most formidable of any in recent yeas;
and in view of the hot season, no abatement may be expected im the
near future.
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