PUBLIC HEALTH REPORTS

VOL. 51 FEBRUARY 28, 1936 No. 9

PREVENTION OF EXPERIMENTAL INTRANASAL INFECTION
WITH CERTAIN NEUROTROPIC VIRUSES BY MEANS OF
CHEMICALS INSTILLED INTO THE NOSTRILS !

By CHARLES ARMSTRONG and W. T. HARRiSoN, Surgeons, United States Publie
Health Service

Various experimental procedures have been found to influence the
local susceptibility of the skin of animals to certain virus infections.
Ledingham (1), for instance, showed that the introduction of india ink
into the skin rendered the area relatively resistant to infection with
vaccine virus. Le Fevre (2), Rivers, Stevens, and Gates (3), and
others, found that various types of irradiation likewise tended to
render the skin more resistant to this virus. Armstrong (4) demon-
strated that diphtheria toxin produced a similar effect in rabbits and
showed that the effect was the result of the tissue response rather than
of any direct influence of the toxin on the virus. The same worker
(5), moreover, showed that the mucous membranes of the eyes of
rabbits behaved as did the skin in this regard, a result which led to an
inquiry to determine whether the membranes of the nose, a natural
route of infection, could be smilarly experimentally influenced.

Many chemicals have been recommended for introduction into the
nostrils of man as a treatment for abnormal conditions with a view to
producing an anodyne, protective, astringent, antiseptic, absorbent, or
solvent action.

Flexner and Amoss (1920) (6) attempted to sterilize the poliomye-
litis-inoculated nasal membranes of monkeys by means of chloramin-
T and dichloramin-T, but concluded that antiseptic chemicals are of
doubtful value and may even be objectionable.

Poulton (1932) (7) advocated an oily preparation, Glegg’s mixture,
which he had employed as early as 1921 for both treatment and pre-
vention of common colds. He attributed its influence to the oily
coating rendering the mucous membranes a less favorable environ-
ment for infecting organisms and advised a controlled field test of its
prophylactic value. Olitsky and Cox (1934) (8) reported that three
doses of tannic acid (0.5 te 1.0 percent) daily for 3 days exerted a
temporary protective action in mice, but not in guinea pigs, against the

1 From the National Institute of Health, Washington, D. C. Submitted for publication January 8, 1936.
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virus of equine encephalomyelitis. Armstrong (1935) (5) found that
sodium aluminum sulphate (2 to 4 percent) instilled into the nostrils
tended to protect mice against the virus of encephalitis (St. Louis
type), and Armstrong and Harrison (1935) (9) demonstrated that,
with 3 to 12 preliminary instillations of 4 percent sodium aluminum
sulphate into the nostrils of 23 monkeys, 17 survived the intranasal
instillation of poliomyelitis virus, while of 19 nonprepared controls
identically inoculated but 3 survived.

These results, together with the fact that encephalitis and polio-
myelitis are strikingly similar as to epidemiology, pathology, and
probable route of infection, led us to feel that agents which tend to
prevent intranasal infection with one of these neurotropic viruses
might also be effective against the other.

Encephalitis in white mice has therefore been utilized by Armstrong
as a relatively convenient and inexpensive indicator by which various
agents have been compared as to their relative efficiency in preventing
intranasal infection. Those solutions found most effective in mice
have then been utilized by the authors in an attempt to prevent
intranasally-inoculated poliomyelitis of monkeys.

EXPERIMENTAL METHOD (ENCEPHALITIS IN MICE)

Strength of solutions.—It was found necessary to make a pre-
liminary titration of each chemical for its irritative properties, and to
select a concentration which was relatively noninjurious when
introduced into the nostrils of mice. When a concentration too
irritating was employed, variable numbers of mice promptly developed
difficulty in breathing, which often resulted in death. This result
was thought to be due to a swelling of the membranes blocking the
nares to the passage of air. This fact and, in certain instances, the
relative insolubility of the chemicals in water, rendered it imprac-
ticable to employ a uniform concentration of the various agents
tested.

Handling of mice.—Three to six chemicals were usually compared in
one test, each solution being applied to from 25 to 40 mice. The
mice for each experiment were selected at random from the same ship-
ments, equal numbers being placed in similar cages and identically
fed and cared for throughout the trial.

The mice of each cage received from three to seven intranasal in-
stillations of the selected chemical, in the predetermined concentra-
tion, at intervals of 2 to 7 days. The mice were lightly etherized
and 0.04 cc of the solution was dropped into the nostrils from a
22-gage needle attached to a 0.25-cc syringe, the mouse being held
ventral side upward, with the head slightly lower than the body.
The virus inoculations were made in the same manner.
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Virus for making the infective inoculations was prepared by grinding
three glycerinated brains taken from mice near death from encephalitis
and diluting with saline to a 1:450 suspension. Then 0.03 of a
cubic centimeter of this freshly prepared suspension was administered
into the nostrils of each mouse from 3 to 5 days followmg the last
chemical instillation.

In order to compensate for the possible loss in potency of the virus
during administration, mice were taken one from each cage, in rota-
tion, until all were inoculated, the same syringe being employed for all.
Mice were observed for 15 days thereafter and deaths recorded.

CHEMICALS TESTED ON MICE

The following agents have been compared by this procedure:
Cobra venom, sodium chloride, distilled water, alum, formalin,
glucose, ferric chloride, aluminum sulphate, manganese chloride, zinc
chloride, aluminum chloride, picric acid, tannic acid, lead acetate,
sea water, thymol, tribrom-phenol, picramic acid, dinitrocresol,
dinitrophenol, and quinine hydrochloride, in one or more concen-
trations and either alone or combined in certain instances (table 1).

TaBLE 1.—Effect of intranasal chemicals on iniranasally inoculated encephalitis

of mice
Number of mice Protec-
Num- surviving Aa‘;?' _ tion
c Num- | ber of OI;;';'. dura- | index=
: - o" | ber of | mice tion | Bverage
Chemicals intranasally instilled | centra- appli- | given 14 age life days life
tion |eations| treat-| To |4 ?ays days fu.r- (up to | _Bfter
ment | virus | {7 | after VIVIDE|" 14 e
virus days) dying
June 12, 1934
Cobravenom. _.__.__________._. 1:5800 3 30 22 22 2 9.1 8.1 0. 089
Percent
Sodium chloride_...........___.. 5 3 25 18 17 4| 23.5 9.4 123
3 25 21 21 51 23.8 7.9 .103
20 18 18 41 22.2 9.3 .119
9 } 7] 30| 19| 15| 15| mo| 100 AT1
2 } 7] 3| 2| 20| 12| eo| 86 .215
Alum
Formaii i Kied o b 7| .| 1| 18| 4] 85| 05 .76
ium chloride..___.__._
Formalin plus killed virus. ... o |} 7| | u| 1w 6] 6.0} 95 -236
lucose. - - o oo 15 7 30 27 25 12| 48.0 9.1 .175
Controls. . ..o 30 21 21 8| 38.0 8.0 .129
45 38 35 29 830 10.0 . 589
45 33 31 20| 64.0 9.1 .252
45 P14 25 12| 48.0 9.1 178
45 42 42 16| 38.0 8.0 .129
Noo. 16, 1984
Alum._. 3 3 30 29 29 21| 72.4 8.8 .319
Do et L5 3 30 29 2 17| 58.6 8.4 .202
Al Do K 75 3 30 29 29 13| 44.9 8.1 .147
um .
Alum._.- 30 3| wf 2| x| 12| 00| 82 L1684
Controls. .. 30 28 28 18| 64.3 8.7 . 244
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TaBLE 1.—Effect of iniranasal chemicals on iniranasally inoculated encephalitis
of mice—Continued )

N‘umbeli' voiing mice mti
surv; on
Con- | Num- Dorof lndex-
n-
Chemicals intranasally instilled | centra- | ber of " days e
tion mlzg\ne To 4 days days after
virus ‘{:‘1‘;; after vm";
v percen
virus dying
Apr. 24, 1985
Alum plus NaOH to near precip-
itation..____________._......... 4 4 25 17 15 5 115
Alum, acidulated HoSOy. .. _____ 4 4 25 18 13 2 .108
Alum’ plus NaOH plus 34 vol.
adrenalin 1:1,000. . 4 25 8 3 [} 0
Alum, acidulated H:S0, ; rlus
1% vol. adrenalin 1:1,000....._.] 4 4 25 1 8 ] .104
Controls. .. 0 25 18 16 2 .
June 15, 1985
Ferric chloride. _........_..._... .16 3 25 16 16 11| 68.6 9.2 .292
Aluminum svlphate. .24 3 25 14 10 1| 100 9.4 .104
Manganese chloride .57 3 25 8 8 6| 75.0 9.5 .38
Zinc chloride___. . .18 3 25 21 20 13| 65.0 83 .237
Aluminum chloride. .43 3 25 17 14 2| 143 7.4 .086
ontrols. . 3 25 18 15 6| 40.0 8.6 143
Jan. 18, 1935
Tannic acid 1 3 30 14 14 9| 642 8.6 .24
Alum. _ 3 3 30 20 19 10| 52.6 9.8 .207
Lead acetate. . oocceoooomaaaananas 1 3 30 16 16 8| 50.0 8.0 .160
Picricacid. o ooooooocemaeeeas .64 3 30 84.6 8.2 .533
Feb. 20, 1935
Alum.__ 3 3 30 23 22 18 | 81.8 7.2 .394
Picricacid. -« oo Sat.Sol. 3 30 28 28 25| 89.3 7.6 .709
Tannic acid 1 3 30 14 13 6| 46.1 8.0 .148
Controls. .. 3 30 26 25 13| 520 8.3 A7
Aug. 5, 1985
Picric acid .64 4 28 28 17 8.4 .213
Do 2 4 2| 2| 16 8.2 . 206
-3 4 8| =8| 14 8.6 172
-32 4 0| 30| 15 7.7 .154
| 0| 3| 15 7.7 .15¢
Controls. - 31 30 30 10 7.7 .115
Sept. 20, 1935
Sea water. 5 30 25 25 6] 24.0 7.9 .104
Picric acid.- .- b 30 23 23 12 522 8.5 .178
Thymol___...... ] 30 29 28 12| 429 7.8 .136
Tribromphenol. 5 30 27 27 81 20.6 82 .116
Picramic acid- .. 65 30 21 21 4| 19.1 8.2 .101
Controls. 30 22 18 2] 111 79 .089
Nov. 6, 1935
3-5 dinitro-o-cresol. . .. cccecao. .5 5 30 28 27 8| 2.6 7.4 .10
2-4-6 tribromphenol.. .5 5 30 28 2 11| 40.7 7.7 .129
24 dinitrophenol._ .5 5 30 27 25 6| 4.0 7.6 .1
Picricacid. .o ceeeaceeaeeoC .64 5 30 28 26 13| 50.0 7.2 . 144
Alum__ 3 5 30 P2 22 8| 36.3 7.8 .106
Controls. . - oo e et 30 28 27 3| 1.1 7.6 .086
Nov. 21, 1935 )
Picricacid in HyO_...____....__. .32 4 40 33 32 7] 2.9 7.8 .099
Picric acid in saline. ... .32 4 40 39 35 13| 37.1 7.6 121
Controls. . - 40 37 38 2 5.5 6.5 069
Dec. 30, 1935
Quinine hydrochloride. ......._ L5 5 40 31 28 6| 21.4 7.9 .103
Picricacid. oo .32 5 40 32 30 9| 30.0 8.0 .114
Controls. 40 37 35 5| 14.2 7.3 .085
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RESULTS IN MICE

The protective value of a chemical against experimental intranasal
infections may be evidenced by delayed deaths as well as by the pro-
portion of mice surviving. Consequently these factors have been
combined to form a prophylactic index, arrived at by dividing the
average length of life, up to 14 days, following the virus inoculation by
the percentage of mice dying. Deaths occurring during the 4 days
immediately following the virus application have been found not to
be due to the virus inoculated, hence, are eliminated from the com-
pilation. These early deaths, together with those dying prior to the
virus application do, however, give an idea of the comparative toxic
or irritative effect of the various chemicals and should be considered
in determining the practicability of any experimental solution.

By the above methods it is possible to select the relatively most
harmless and effective chemical from each test and to select solutions
to be compared in further tests as desired. By reference to table 1 it
may be seen that picric acid stands out as one of the least irritating or
least toxic agents as well as the most effective experimental prophy-
lactic agent tried, being superior in both these regards to sodium
aluminum sulphate. It was therefore utilized in an attempt to pre-
vent intranasally inoculated poliomyelitis of monkeys.

EXPERIMENTAL METHOD (POLIOMYELITIS OF MONKEYS)

Fresh monkeys were given identical care and treatment except
that the test animals received three to six instillations of varying
concentrations of picric acid, alone or combined with alum, into the
nostrils, prior to the virus inoculations, by means of a tuberculin
syringe from which the needle had been removed. The controls
received no treatment whatever, as it had been determined in a
previous test that saline instillations exerted no effect. Picric acid
and alum in the same solution were employed in some instances
because it was deemed possible that these agents might produce
their protective effect in different ways, and thus supplement each
other in their effects.

Virus for each test was prepared by grinding portions of cords from
several monkeys recently dead of poliomyelitis and diluting to 4 per-
cent suspension with 0.85 percent saline. Centrifugation was carried
out at slow speed to remove gross particles and the supernatant fluid
used for intranasal inoculation. Three inoculations of 1 cc were
administered into each nostril at intervals of 24 hours. Tempera-
tures were taken daily. Animals which developed poliomyelitis
were allowed to go until complete paralysis developed, when they
were etherized, autopsy was performed, and the tissues were sub-
mitted for pathological confirmation as to the cause of death.
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RESULTS IN MONKEYS (POLIOMYELITIS VIRUS)

In order to determine whether picric acid would protect monkeys
against intranasally inoculated poliomyelitis virus, as it did mice
against encephalitis virus, a rapid test was carried out (table 2,
experiment 1). Four monkeys were given 1.5 cc of 0.64 percent
picric acid in water up each nostril on July 6, 8, and 9 (1935); on
July 11, 12, and 13 these monkeys and four controls each received
intranasally 1 cc of the supernatant fluid from a centrifuged 4 per-
cent suspension of mixed poliomyelitis virus. Three of the four pre-
pared animals survived while all four controls died of poliomyelitis.

In view of these encouraging results a comparative test of the
efficacy of picric acid, picric acid plus alum, and our most effective
previous agent, alum, was undertaken (table 2, experiment 2).
Groups of 4 monkeys were intranasally inoculated (both nostrils)
with 1.5 cc of 0.64 percent picric acid, a solution of 2 percent alum
in 0.32 percent picric acid, and 4 percent alum, respectively, on
August 28, August 30, September 6, 10, 12, and 14 (1935). On
September 18, 19, and 20 each group of monkeys, together with the
nonprepared controls, were given 1 cc of supernatant fluid from a
centrifuged 4 percent suspension of mixed poliomyelitis virus into
each nostril. The four picric acid and the four picric acid-alum
prepared animals survived, while two of the alum prepared animals
and the four controls died of poliomyelitis.

These results indicate that, in the concentrations employed, picric
acid either alone or in combination with alum is superior to alum
alone. Furthermore, it appears that the protective effect is cumula-
tive, since three instillations of picric acid (table 2, experiment 1)
protected but three or four animals while six instillations (table 2,
experiment 2) protected all of four monkeys.

The number of monkeys is small; however, the results are strictly
in accord with findings in the mouse-encephalitis studies and they
tend to increase confidence in the latter as a cheap and convenient
indicator in the selection of chemicals for trml in the monkey-polio-
myelitis tests.

In order to determine whether weaker solutions would prove effec-
tive, groups of four monkeys each were given intranasal instillations,
respectively, of 1.5 cc of 0.32 percent picric acid, 0.16 percent picric
acid, and solutions containing 0.16 percent picric acid with 0.5 per-
cent alum and 0.08 percent picric acid with 0.25 percent alum, on
October 29, 31, and November 2, 4, 6, and 8 (1935), (table 2, experi-
ment 3). On November 12, 13, and 14 these animals and 4 controls
were each given 1 cc of 4 percent poliomyelitis virus prepared as in
experiments 2 and 3.

Two animals died of colitis prior to receiving the virus, but the con-
dition was not related to the nasal instillations, as several unused
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monkeys from this shipment died of the ailment. Three animals
received 0.32 percent picric acid, of which two survived the virus
instillations and one died of poliomyelitis; three received 0.16 per-
cent picric acid and all survived; four received 0.16 percent picric
acid in 0.5 percent alum solution, and all survived; while of four
monkeys getting 0.08 percent picric acid in 0.25 percent alum, three
died of poliomyelitis and one recovered, following symptoms, with
paralysis of the right front leg. Four nonprepared controls were
similarly inoculated with virus, of which three died and one survived
without symptoms.

It is thus apparent that picric acid in dilutions as low as 0.16 per-
cent exerted a definite protective effect, while 0.08 percent in 0.25
percent alum solution afforded no protection. Excluding this latter
group as inadequately prepared, it is found that the survivals among
the variously prepared groups were as follows:

TABLE 3.—Summary of resulls (monkeys and poliomyelitis)

Monkeys treated Controls
Total | Monkeys surviv- Monkeys surviving
Preparation ing poliomyelitis poliomyelitis in-
number | oculations Number | oculations
o aiad
lated | Number | Percent Number | Percent
Picric acid. - 14 12 86}91 { 12 1l 83,
Picric acid plusalum._______________....._. 8 8 100, 8 1 12. 5
Alum_ .- 4 2 50144 { 4 (1] 0 13
Alum (previously reported(9)) .- ... 23 17 74 19 3 15. 8,

As here employed it thus appears that picric acid alone or combined
with alum is superior to alum alone in preventing intranasally inocu-
lated poliomyelitis of monkeys and encephalitis of mice (tables 1, 2, 3).
The solutions utilized in these tests were made with distilled water,
but subsequent tests (table 1) indicate that solutions made with 85
percent saline are possibly more effective as well as being probably
less irritating, and will therefore be used in future trials.

EFFECT OF PICRIC ACID ON THE MUCOUS MEMBRANES

The nasal membranes from 3 monkeys treated with 5.to 6 instilla-
tions of 0.64 percent picric acid and from 1 treated with 5 instillations
of 0.32 percent picric acid in distilled water have been studied micro-
scopically by Surg. R. D. Lillie, along with the membranes from 10
nontreated animals. It was not possible to distinguish the mem-
branes from the two groups. In order that more visible membranes
might be studied, 0.64 percent picric acid was repeatedly instilled
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into the left eye of 4 monkeys on alternate days for 4 to 12 doses,
but no apparent evidence of irritation was observed and 2 of the
treated eyes were examined histopathologically and found normal.

The left eyes of two additional monkeys were instilled with 0.64
percent picric acid in saline every other day for a month without
evidence of inflammation.

The authors have taken 16 instillations of 0.32 percent picric acid
in 0.85 percent saline, sprayed from an atomizer, into their own nos-
trils at intervals of 1 to 6 days. The treatments were largely devoid
of temporary tingling, stinging, and increased secretions occasioned
by 1 percent alum solution (9). In fact the picric solution occasioned
but slightly more local discomfort than did 0.85 percent saline alone;
neither was any cumulative influence noted. There was, however, a
bitter taste apparent from the pharynx which lasted for some minutes
following the nasal spray, but was not especially disagreeable. No
impairment of smell was noted. The yellowish color of the solution
left no skin stain provided it was wiped away before drying occurred.

IMMUNITY

Mice which survive the intranasal instillation of encephalitis virus
cither with or without preliminary intranasal preparation, are, after’
a lapse of from 2 to 3 weeks, found to be from 30 to 80 percent immune
to death following an intracerebral inoculation which is fatal to 100
percent of control mice, while a partial immunity, evidenced by
delayed symptoms and death, is present in many of the prepared
mice which die. Surviving monkeys have not been tested by

reinoculation.
ACTION OF PICRIC ACID

Picric acid, as here employed, apparently produced no general ill
effects in mice or monkeys; neither did it produce changes detectable
by ordinary pathological methods in the nasal mucous membranes of
the latter. That it exerts its protection through a local action is,
however, indicated by the fact that picric acid intranasally adminis-
tered to mice apparently affords no protection against intracerebrally
inoculated virus. This local action may consist in some alteration
in the nasal membranes which render them less permeable to the
virus, although it is conceivable that the drug, cither free or united
with the cells of these structures, may exert a direct effect upon the
virus itself.

INFLUENCE OF TIME OF TREATMENT IN RELATION TO VIRUS
ADMINISTRATION (MICE)

1t is conceivable that certain time relationships might occur which
would tend to render the portal of entry for the virus increasingly,
rather than less permeable to infection. In order to test this possi-
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bility, five groups of mice were given, respectively, one intranasal
instillation of 0.32 percent picric acid on the day of exposure to the
virus, 1 and 2 days before, and 1 and 2 days after exposure. One
control group received no picric acid. The results shown in table 4
indicate that the picric-acid treatment tended, under conditions of
the experiment, always to reduce susceptibility of the mice groups.
The protection afforded was greatest, however, when the chemical
was administered prior to the virus instillations. Alum was found
to act similarly (9).

TasLe 4.—Effect of intranasal administration of 0.32 percent picric acid before,
after, and on the same day as the virus administration (encephalitis)

Intranasal treatment :
Number of [(dayofadministration) Deaths by dates = E
mice receiv- 3 aé
mesmations| 5 (2 |2 [ ][5 |9 |3|s|s]5]a]=]e]z |8
dldld|ldldlSd]ladld|ld]d|d]S i &7 E 3
bl - - - - - - - v - - - - - - - v (] [
P|l—={V ]| == 1 cacc]oacc]-==c] 1| 4| 3} 2| ] 2] 1] 21 64
—|P|IV]=]|=]--- cemfeme]eee] 2] 3 oo 1|l 26 81
-1-H3) - |- JU IO (% 'R N N N O N B T (Y
- | = V|P| = |eeefeeac]eac)aa] 3 6] 8] 2| feaacf----] 1 18 55
- =|V|=-]|P .- e 2] 3] 4] 1 2 |oco]eeacfeee- 20 61
— 1= V|=]= ] ¥ ]|acec]--=-] 9| 3| 8] 1 ) U PSR SN A 13 39

P=032 percent picric acid solution (in saline).
V=Encephalitis virus (0.03 cc 1:430 suspension).
—=No treatment.

Influence of variation in frequency of application and of concentra-
tion of picric acid on the prevention of poliomyelitis in monkeys.—In
order to determine the influence which the frequency of application
of a given concentration of picric acid has upon the prevention of
poliomyelitis in animals, a group of four monkeys was given four
intranasal instillations of 0.32 percent solution of picric acid in saline,
at intervals of 7 days. The animals then received three intranasal
inoculations of poliomyelitis virus on the sixth, seventh, and eighth
days following the last picric-acid application. One monkey of this
group died of poliomyelitis and three survived without symptoms
(table 5).
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TABLE 5.— Picric tcid, 0.16 and 0.32 percent at 7- and 4-day intervals

Date of admin-
Date of picric acid instillations and strength istration of Days
of solution in parts per 100 (1936) virus (1936) lt)l?syts g;:g
Mon-| Dec. dose of| Virus
key | 30, virus | _t0 Diagnosis
no. | 1935 to com-
16 | 1-11 | 1-13 | 1-15 | 1-19 | 1-20 | 1-23 | 1-26|1-27 [ 1-28 fever | Dléte
alysis
104._.10.32P.0.32P|___._. 0.32P|._..._ 0.32P vViVv]v 8
105... .32 32P|...... P 32p vV{iVv]Vv 4 10 ng?myeu-
106. 32P] .32P 2P 32P v]ivVv]v 8 .
107 32P|.32P|.____. 2P 2P vViVviyv S
108___| .16 P| .16 P 16 P 16 P viviv 5 10 Do.
109...| .16 P| .16 P 16 P| 16 P \A v \A 8
110 16P| .16 P|______ 16P|___.__ 16 P \4 A A4 8
111 16P| .16 P|.___. 6P| | 16Pf____. \A A4 \A 4 11 Do.
b § b N S 0.32P|_..._. 0.32P0.32P|______ 0.32P| V | V| V S
113 2P| . .32P| .32P|..__..|. 2PIV]IV]|V 8
114 .32P .32P| .32P|._.__. 2PV IIVIV 8
115 2P| .32P| .32P|...__. 2PV IVIY 8
N6 fo e J16P| . .16P| .16 P|._.... .16P} V V|V 8
nr._. .16 P 16P| .16 P .16P| V ViV & 11 Do.
18| .16 P 16P| .16 P|...._. 6P} V | V v 4 9 Do.
119. .16 P 16P| .16 P|_____. .16P| V v A4 8
120 vivi]v S
121 vi|ivVviv S | Symptoms.
b b~ 2 N NN I vViv|vVv 4 9 Pg}iomyeli-
is.
123 vivi]v 4 10 Do.
P=Picric acid.
S=Survived.

A second group of four monkeys was similarly handled, except
that the picric acid was administered at intervals of 4 days, the last
application being followed on the third, fourth, and fifth days by an
intranasal instillation of virus. All survived without symptoms.

A third and fourth group were respectively identically handled as
were groups 1 and 2, except that the concentration of picric acid was
0.16 rather than 0.32 percent. Two monkeys from each group died
of poliomyelitis and the others survived without symptoms.

From the fifth group of four nonprepared control monkeys there
were two deaths of poliomyelitis, while a third developed high fever
and tremors but recovered, and one survived without symptoms.

All groups of the series were inoculated on the same day and with
virus from the same 4 percent centrifuged suspension of several cords,
the dose being 1 cc into each nostril repeated on 3 successive days.

It thus appears (table 5) that 0.16 percent picric acid was not suffi-
ciently concentrated to be effective at 4- and 7-day intervals, while 0.32
percent waseffectiveat 4-day intervals, but failed in one monkey treated
at 7-day intervals. In this connection, it is to be remembered that
no picric acid was administered subsequent to the virus applications.
Such a continuation of the chemical applications, at the selected
intervals, following the virus exposures would better have simulated
any application of the method to the prevention of natural infection
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through the periodic instillation of picric acid during a seasonal
outbreak, and would possibly, judging from table 4, have improved
the results.

SUMMARY

1. The instillation of various chemicals into the nostrils tends to
prevent internasal infection of mice with encephalitis virus (St. Louis
type) and of monkeys with poliomyelitis virus.

2. Picric acid, 0.32 to 0.64 percent either alone or combined with
alum, was found to be superior to 4 percent alum and to be the most
satisfactory and efficient experimental agent so far tried by the writers.

3. Picric acid in the concentration and amounts employed was
devoid of detectable general or local injurious effects on animals.
Sixteen applications sprayed by means of an atomizer into the nos-
trils of the authors produced no detectable injurious effects.

4. Tt is believed that picric acid exerts its protective effects locally,
either by rendering the mucous membranes less permeable to infection
or possibly by a direct action on the virus itself, or both.

5. The use of picric acid does not prevent the development of
specific immunity in mice following a subsequent intranasal instil-
lation of encephalitis virus.

6. Picric acid given to mice 1 and 2 days before, 1 and 2 days after,
or on the same day as the virus instillation, led to a decreased suscepti-
bility to the virus in all instances, as compared with nonprepared
controls.

7. The protective effect of 0.32 percent picric acid is apparent
against intranasally inoculated poliomyelitis for at least 4 to 7 days
following its last administration.

8. Intranasally instilled chemicals effective in preventing enceph-
alitis in mice have been found effective against poliomyelitis in mon-
keys, suggesting that the former may be utilized as an indicator in a
further search for more effective prophylactic agents in the latter
ailment.
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DEATHS DURING WEEK ENDED FEB. 8, 1936

[From the Weekly Health Index, issued by the Bureau of the Census, Department of Commeroce]

‘Week ended | Correspond-

Feb. 8, 1936 [ing w 1935
Data from 88 large cities of the United States:
Total deaths________________________.____ 9, 589 9,424
Deaths per 1,000 population, 1 basis__... - 13.4 13.1
Deaths under 1 year of 8ge.__ - __ .o means 564 647
Deaths under 1 year of age per 1,000 estimated live births_____ 51 50
Deaths per 1,000 population, annual basis, first 6 weeks of year__........ 13.4 131
Data from industrial insurance companies:
Policies in force......._. - - 67, 857, 607 67,235,778
Number of death elaims._ . _______ . 14, 4 13,845
Death claims per 1,000 policies in force, I rate. . 1.1 10.7
Death claims per 1,000 policies, first 6 weeks of year, annual rate. ... 10.6 1.0




PREVALENCE OF DISEASE

No health 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 Feb. 15, 1936, and Feb. 16, 1935

Cases of certain communicable diseases reported by telegraph by State health officers
Jor weeks ended Feb. 15, 1936, and Feb. 16, 1935

Diphtheria Influenza Measles M::l;nnlg:g&cigus
Division and State
Week | Week | Week | Week | Week | Week | Week | Week
ended | ended | ended | ended | ended | ended | ended | ended
Feb. 15,|Feb. 16,|Feb. 15,|Feb. 16,|Feb. 15,| Feb. 16,/ Feb. 15,| Feb. 16,
1936 1935 1936 1935 1936 1935 1936 1935
New England States:
Maine 1 1 5 9 324 349 0 0
New Hampshire 15 16 0 0
Vermont. - - 271 3 0 0
Massachusetts. 9 b ) N ORI ORI, 708 549 6 0
Rhode Island 1 1 2 17 0 0
onnecticut_.__. 1 12 21 122 620 0 0
Middle Atlantic States:
New York 37 42 169 124 | 1,807 | 1,391 20 3
New Jersey ..o ococococacaccaaan 10 11 17 17 70 b 3
Pennsylvania__ ... 48 52 640 [ 3,004 9 4
East North Central States:
Ohio 53 95 95 255 216 912 11 13
Indiana 36 35 45 113 9 562 3 b
Illinois 51 60 39 67 19| 2,509 9 9
Michigan 4 9 8 31 27 895 1 4
Wi i 1 3 4 120 43 | 1,458 1 3
2 2 1 45 195 | 1,884 8 1
7 10 4 87 14| 1,462 12 3
31 43 308 703 16 745 10 12
1 3 2 23 4 133 0 0
1 - 3 41 1 0
2 11 - 6 301 5 5
15 47 15| 1,300 0 6
1 71 1 0 0
11 8 21 113 214 54 7 2
18 9 3 1 21 7 4 3
17 20 95 913 15 5
17 24 88 401 8 437 2 3
12 3 234 210 23 653 2 2
2 51 1,538 797 13 b4 10 0
11 10 649 481 3 0
4 20 18 92 3 48 0 0

See footnotes at end of table.
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Cases of certain communicable diseases reported by telegr &Wth officers
Jor weeks ended Feb. 15, 1936, and Feb. 18, 198 tinued
Me ococcus
Diphtheria Influenza Measles oo
Division and State
Week | Week | Week | Week | Week | Week | Week | Week
ended | ended | ended | ended | ended | ended {.ended | ended
Feb. 15,/ Feb. 16,/ Feb. 15.[Feb. 16,| Feb. 15,/ Feb. 16,| Feb. 15,| Feb 16,
1936 1935 1936 1935 1936 1 1936 1935
East South Central States:
Kentucky - - coooooccccccceeee 15 14 62 99 68 679 13 2
T 9 16 245 515 15 67 16 14
15 16 686 | 1,882 30 766 3 2
3 8 2 3
9 3 57 80 2 22 2 2
25 41 48 4 40 94 3 [}]
8 13 207 437 3 84 17 ]
69 41 370 981 93 202 8 []
2 18 311 56 135 0 3
2 [ 7 P 14 68 1 0
3 16 2 0
4 10 |o____.__ 3 8 600 6 0
6 7 8 25 1 14 0 1]
151 81 22 17 3 0
tah 2_ 4 7 1 0
Pacific States: .
Washington _ . occcoooocmaat 1 41 174 349 1 3
Oregon._ . 2 67 173 767 102 2 0
California 28 56 | 3,890 306 | 1,529 530 10 8
Total 596 739 | 9,077 | 8,591 | 7,872 |[24,477 234 134
First 7 weeks of year____.__._____.___ 4,864 | 5,531 | 26,580 | 62,783 | 39,543 |119,483 | 1,245 673
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 -
Feb. 15,/ Feb. 16,/ Feb. 15,/ Feb. 16,/ Feb. 15,/ Feb. 16,| Feb. 15,| Feb. 16,
1936 1935 1936 1935 1936 1935 1936 1935
New England States:
Maine. ..o occcccaaceaee 0 0 14 29 0 0 0 0
New Hampshu'e ................ 0 0 8 8 0 0 0 0
Vermont 1} 0 31 11 0 0 0 0
Massachusetts. _occceaoaaeeooo 0 0 290 172 0 0 5 0
Rhode Island. .o oo 0 0 19 15 0 0 0 0
ticut. .. 0 0 67 65 0 0 0 0
Middle Atlanuc States:
New Yor] 0 1 905 717 0 0 4 7
New Jersey ..................... 0 0 287 154 0 0 1 1
Pennsylvania_________.__________ [} 1 525 666 0 0 11 12
East North Centml States:
() 117 TR 1 3 473 | 1,225 1 1 2 5
Indiana. 0 0 438 254 0 3 2 3
Illinois...- 1 2 668 948 14 1 3 11
Mlchlgan 1 0 315 379 3 1 1 2
0 1 454 627 25 18 1 2
West North Central States:
Minne 0 1 361 97 4 (1} 1 0
Iowa 0 1 131 97 8 4 1 1
Missouri 1 0 186 155 4 2 12 2
North Dakota_ ... _____._.____ 0 0 74 68 1 0 0 1
South Dakota. .. - 0 0 54 9 12 3 0 1
Nebraska_____. - 0 1] 184 41 20 78 1 [
ansas. . P, 1 0 255 110 22 9 1} 0
South Atlantic States:
Delaware. . .- ceeccaaann 0 0 6 14 0 0 1 0
Maryland2._______ 27777777 0 0 90 85 0 0 1 1
District of Columbia 0 0 21 36 0 0 1 0
Virginia.___ 0 3 43 74 0 0 6 13
West Virginia 0 0 35 155 0 0 2 5
North Carolina 0 0 30 42 1 0 7 1
South Carolina. . 0 0 4 3 0 0 0 0
QGeorgia 3. __. 0 0 25 19 0 0 0 3
Florida. 0 1 6 13 0 0 0 1

goe footnotes at end of table.
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State health officers
Jor weeks ended Feb. 15, 1938, and Feb. 18, 1935—Continued

Poliomyelitis Scarlet fever Smallpox Typhoid fever
Week | Week | Week | Week | Week | Week | Week | Week
Division and State ended | ended | ended | ended | ended | ended | ended | ended
Feb. 15,/ Feb. 16,/ Feb. 15, Feb. 16,| Feb. 15,| Feb. 16, Feb. 15,/ Feb. 16,
1936 | 1835 | 1936 | 1935 | 1036 | 1035 | 1936 | 1935
4 0 54 36 0 0 3 12
0 1 43 57 0 0 0 0
1 1 19 14 0 0 1 4
0 0 13 9 0 1 2 5
0 0 " 15 0 1 1 2
2 0 2 2% 0 0 1 16
0 0 35 2 1 3 3 4
0 0 105 74 1 11 5 2
0 ol s 9 8 1 0 0
1 0 59 7 10 0 1 1
0 0 119 3 4 3 0 1
0 2 43| 29 2 8 0 0
0 0 91 19 0 2 3 3
1 0 24 29 0 0 0 0
Utaht____ 0 0 85 82 0 0 0 0
Pacific States:
1 1 89 52 17 37 0 4
1 0 48 57 0 3 1 0
9 13| 395 254 1 9 3 4
25 32| 7,444 7,203 177 | 299 88 157
162 198|50.141 45,206 | 1,509 | 1,402 | 806 | 1,037

1 New York City only.

2 Week ended earlier than Saturday.
s Typhus fever, week ended Feb. 15, 1936, 9 cases, as follows

¢ 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.

: Georgia, 2; Mississippi, 1; Texas, 6.

42216°—36——2

Menin-|
£0c0¢- | pyinh. | Infiu- | Mala- | Mea- | Pel- | FOUO [scartet | sman- | T
State mg:lsn- theria | enza | ria sles | lagra lﬁ{i: fever | pox “’:’;’:g
gitis
January 1938
154 14 . 24 |ooo_. 0 9 0 12
21 48 6 1 0 58 0 5
50 921 5 75 0 1
) & 2N I 220 |oeooo. 0} 1,314 1 11
2 205 0 678 151 7
54 1 182 | ooooo.- 3 920 0 8
152 232 1 543 1 21 1,641 10 13
93 | ... 2,099 1 1 265 8 3
12} 1,509 139 16 b2 2 IR 33 1 3
726 26 2 221 2 10
January 1936

Chicken pox: Dengue: Cases | Epidemic encephalitis: Ceses
District of Columbia... 75 Torida. ___________.... 1 District of Columbia._. 1
Florida -- 91 South Carolina. . 2 New Jersey.. c———— 7

Maine. - 368 | Diarrhea: . German measles:
Michigan 2, 507 South Carolina 199 Maine. ... 136
Nebraska. 199 Ohio (under 2 years, Michigan___ 47
New Jerse 1,773 enteritis included) ... 13 New Jersoy 80
Oregor 235 | P onoa (bacillary) 1 Ohio, . 4

regon . Florida (bacillary)..... 1|  Y0-----o----o

South Carolina - 72 Michigan (amoebic)... 1 South Carolina. ....... 4
- West Virginia__....... - 350 New Jersey (amoebic) . 1 West Virginia. . ....... 3
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Hookworm disease: South

West Virginia_.

Pamtyphoxd fever: Mlchl-

220

January 1936—Continued

Cases
aepticemia Ohio. [

South Carolina.__._____ 1

Q
g

Ll - T Y Y )

CASES OF VENEREAL DISEASES REPORTED FOR DECEMBER 1935
These reports are published monthly for the information of health officers in order to furnish current

data as to the prevalence of the venereal d

The figures are taken from reports received from State

and city health officers. They are preliminary and are therefore subject to oomction It is hoped that

the publication of these reports will stimulate more complete reporting of these d

Reports from States

Syphilis Gonorrhea
Cases Monthly Cases Monthly
reported | case rates rgpoltod case rates
during per 10,000 uring per 10,000
month | population| month | population
Alabama !
Arizona ! - - -
ATKANSAS e ccmcmc—————— 146 0.77 17 | 0.62
Cauifornia_ . - 1,406 228 1,270 2.06
Colorado 1_. -
C mm - 189 1.14 105 .63
................ 127 525 30 124
District of Columbia.. 93 1.87 109 2.19
Florida__...___.._. 279 L77 75 .48
Georgia.... 692 2.38 224 .77
Idaho. .. 0 0 0 ]
Illinois. - 1,376 1.75 1,076 137
Indiana.__ 128 .39 6l .18
Jowa 2 20 .36 138 .56
ansas 60 -.31 40 .21
Kentucky 225 .85 229 .86
Louisiana 307 1.42 77 .36
Maine 37 .46 41 .51
Maryland 849 5.08 210 1.26
Massachusetts 437 1.01 530 122
Michigan 494 .97 558 L10
Minnesota. . 351 1.35 337 1.30
Mississippi 1,097 5.33 1,616 7.8
Missouri ! -
Montana 3 23 .43 37 .69
Nebraska. 25 .18 48 .34
Nevada 3.
New Hampshire 11 .23 3 .08
New Jersey. 480 113 244 .58
New Mexico 2__ 46 1.05 2 .53
New York 1__
North Carolina. 1,121 3.40 47 1.35
North Dakota 13 .19 49 .71
Ohio__. 458 .67 24 .34
Oklahoma ? 127 .51 113 .46
Oregon. 64 .65 120 L21
Pennsylvania. ... 239 .24 180 .18

See footnotes at end of table.
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Reports from States—Continued
Gonorrhea
Cases Monthly
reported | case rates
during per 10,000
month | population
Rhode Island - 38 .54
8outh Carolina # 193 1.10
South Dakota 40 .57
Tennessee. 355 1.3
Texas. .. .- 88 14
L0 IO NN ORI IR IO
Vermont_ - 27 .75
Virginia .. - 154 .63
Washington 194 121
West Virginia._ 108 .60
Wisconsin ¢ . 91 .30
‘Wyoming 3 RIS IR NS AR M
Total 9,629 0.92
Reports from cities of 200,000 population or over
Akron, Ohio - 81 7 0.26
Atlanta, Ga. . 45 71 2.47
Baltimore, Md . 04 110 1.33
Birmingham, Ala.t. e e L
Boston, Mass. _ 203 2.57
Buffalo, N. Y__ 2.9 98 1.66
Chicago, Hl. _ 2.26 n 2.01
Cincinnati, Ohio_ . ..o .79 39 .84
Cleveland, Ohio 1.96 73 .78
Columbus, Ohio. 1.57 26 .85
Dallas, Tex.!. .. I P —-
Dayton, Ohio.. .62 0 0
Denver, Colo .40 3 .10
Detroit, Mich. 1.03 215 1.24
Houston, Tex.5. 3.76 3 .€9
Indianapolis, Ind .48 41 1.09
Jersey City, N.J .03 1 .C3
Kansas City, Mo 1.713 6 .14
Los Angeles, Calif. 2.68 295 2.06
Louisville, Ky 8.77 162 5.00
Memphis, Tenn .7 56 2.10
Milwaukee, Wis. .05 17 .28
Minneapolis, Minn. __ 1L79 90 1.85
Newark, N. J____ 3.11 95 2.05
New Orleans, La.l. . mcccceecfeccccmcmc e fmcmmmce e et -
New York, N. Y.L — -
Oakland, Calif_ .56 34 1.12
Omaha, Nebr_ .36 6 .27
Fhiladelphia, Pa... .73 53 .27
Pittsburgh, Pa._ .82 40 .58
Portland, Oreg. a 1.34 76 2.42
Providence, R. I 2.16 23 .89
Rochester, N. Y 1.45 62 1.84
8t. Louis, Mo.__ 5.13 406 486
St. Paul, Minn 1.49 51 1.81
San Antonio, Tex.3_ PN D
San Francisco, Calif. 3.21 122 1.82
geattle, Wﬁsh‘.r. - 3. ég l;g ? g
yracuse, N. Y.6___ . .
Toledo, Ohio. 1.25 21 .69
‘Washington, D. C.7.. 1.87 109 2,19
1 No report for current month.
2 Incomplete.
3 Not reporting.

4 Only cases of syphilis in the infectious
s Reported by the Jefferson Davis Hosp

¢ Reported by the Syracuse Free Dispensary.
7 Reported by Social Hygiene Clinic.

stage are reported. i
ital; physicians are not compelled to report venereal diseases.
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WEEKLY REPORTS FROM CITIES

City reports for week ended Feb. 8, 1936

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

: Influenza Scar- Ty- {Whoop-|
Diph- Mea- | Pneu- Small-| Tuber- Deaths,
Stateand city | theria sles |monia | % | “pox " |culosis | Rhoid-| Ing | qli
8565 | Ogces| Deaths| €856S deaths cases | €ases deaths| cases | cases | CBUSES
Maine: Portland.___ 0. 0 4 1 0 19
New Hampshire:
Concord ... [\ I 0 0 1 (] 0 0 (] 0 14
Manchester__.._ 0 0 0 2 1 0 0 0 0 14
Nashua......... 0 0 1 1 (1] DR 0 [V [R—
Vermont:
Barre. .. 0 0 0 0 0 (] 2 0 0 5
Burlington...._. 0| ... 0 0 0 1 0 0 0 [ 7
Rutland._...... (1 P 1 9 0 8 0 0 0 0 10
Massachusetts:
Boston._.___... 2 1 129 35 71 0 12 [1] 16 |oceeee-
Fall River 1 1 0 5 7 0 2 0 2 40
Springfield 0 0 1 2 9 0 1 0 12 41
‘Worcester. ___.. 0 0 0 7 21 1} 1 0 1 51
Rhode Island
Pawtucket...... (1] IR 0 0 0 1 0 0 0 [1J) (R
Providence. - - 1 1 12 6 9 0 2 0 3 75
Connecticut:
Bridgeport...... [ ) I—— 1 0 8 12 0 0 0 3 41
Hartford 0 1 1 4 5 1} 4 [1] 5 49
New Haven._._.. 0 1 1 0 9 1 0 1 [] 16 39
New York:
Buffalo......._. 0. 1 25 17 56 0 - 8 0 9 145
New York...._. 39 60 6 603 203 408 0 97 3 59 1,604
hest 0 0 0 3 5 0 3 0 1 67
Syracuse........ (128 . 1 59 6 10 0 1 0 12 42
New Jersey: )
Camden. 1 1 0 1 1 6 0 0 0 0 32
Newark. _ 0 5 1 1 13 85 0 5 ] 12 111
Trenton.___.... (11 IR 0 (1} 1 7 0 1 0 1 26
Pennsylvania:
Philadelphia.... 7 5 4 27 4 89 0 26 1 52 539
Pittsburgh. 8 5 3 22 37 59 0 7 0 21 208
0 0 1 1 2 0 1 0 0 b4
0 9 7 0 0 (1) —
2 |eeees 3 0 10 13 0 7 0 8 154
8 49 3 45 12 26 0 13 (] 76 220
[1] 4 4 1 9 19 (1} 2 0 1 112
2 1 1 34 6 11 0 5 0 8 96
6 0 2 1 1 0 0 0 9 12
Fort Wayne.... 1 2 0 6 4 0 0 0 0 33
Indianapo 1 1 1 20 28 0 4 0 25 121
Muncie_........ 2 0 1 ] 3 0 1 0 0 17
South Bend____ 0 0 1 4 1 0 0 0 1 23
_ Terre Haute. ... 1| 0 0 0 24 0 0 0 0 =
linois:
Alton 1 0 [1] 0 0 0 0 0 0 10
Chicago. ....... 5 12 6 6 51 2245 1 32 1 189 764
Igin 0 0 1] 1 4 0 0 0 0 14
Moline. __ 0 0 0 2 12 0 0 0 0 9
Springfleld_..___ (11 . 0 0 5 13 0 1 0 0 28
Michigan:
Detroit..___.___ 6 5 4 15 21 101 1 17 0 155 262
Flint. . _ 1 0 0 8 6 0 1 0 3 26
Grand Rapids_ - 0 0 1 4 8 ] 0 0 4 50
‘Wisconsin: -
Kenosha._._____ ] 0 (1] 0 6 0 0 0 3 8
Milwaukee_____ 1 2 2 4 6 75 0 2 1 68 108
Racine 0 0 1 0 17 (1] 1 0 2 14
Superior 0 0 0 0 9 0 0 0 0 7
Minnesota:
Duluth. __ 0 1 1 0 4 0 0 0 1 23
Minneapolis_ ... ) O PN 0 57 12 9 0 2 (] 12 129
St. Paul__._____ 0 2 2 25 5 42 0 2 0 1 65

See footnotes at end of table.
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City reports for week ended Feb. 8, 1936—Continued

Diph-| Influenza [ nrop | prey- | 88 | smal.|Tuber.| T¥:, |Whoop-Ipg,
State and city | theria sles |monia | 1% | "pox " [culosis | Phoid- o g
8508 | 3505/ Deaths| ©8568 deaths cases | cases |deaths cases | cases | cBUSeS
Iowa:
Cedar Rapids--- 0 0 1 0 0 b2 PO -
...... 0 - 0 14 1] 0 (1 1 .
Des Moines..... 2 |aeeeee 0 6 0 0 1 31
Sioux City...... [ IOUUN R 1 [} 5 0 0l ...
Waterloo_..____ 1 1 0 0 0 (1} P,
issouri:
Kansas City_._. 0 2 27 0 7 0 3 138
St. Josegh ...... 0 0 4 0 1 0 0 21
8t. Louss.___._. 11 1 41 0 11 0 1 251
North Dakota:
Fargo 0 [1] 10 0 0 0 8 []
Grand Forks. .. 0 0l ... 0 (L1 P, 0 (1] P,
Minot 0 0 0 18 0 (1} 0 0 13
0 [+ ] [ 0 0f ... 0 [ J O
0 [} 0 18 1 0 0 0 9
(1} 1 5 81 4 0 0 0 55
0 1 2 0 0 0 0 0 15
0 0 2 0 0 0 0 0 13
0 0 8 18 0 0 0 2 36
0 0 1 3 0 0 1 0 7 34
3 4 3 14 37 32 0 17 1 26 251
0 1 1 0 1 1 0 0 0 0 8
(12 . 0 0 ] 0 0 0 0 0 4
District of Colum-
bia: Washington .. 12 2 0 7 30 30 0 15 0 5 219
Virginia:
0 2 5 2 0 0 0 3 20
0 0 3 4 0 1 0 0 27
2 0 12 6 0 3 0 0 78
0 1 3 0 0 0 0 0 22
0 0 6 2 0 1 0 0 28
....... (1] O 2 (1 JY DO 0 (13N P,
0 0 0 0 0 0 0 0 16
0 0 1 0 0 1 0 0 13
Raleigh._______.| 0[..._.. 0 0 4 0 0 0 0 0 16
Wilmington____ [} 4 1} 0 0 0 0 0 0 0 8
‘Winston-Salem - 0. 0 22 2 2 0 3 0 0 18
South Carolina:
Charl 1 0 12 0 0 3 0 1 32
0 0 8 0 0 0 0 0 19
0 0 1 0 0 0 1} 0 13
0 26 1 0 0 1 0 0 10
5 0 8 8 0 7 0 0 105
(1] 0 0 1 0 0 0 0 4
4 0 3 1 0 1 0 2 30
0 0 4 1 0 5 1 3 45
1 0 9 2 0 1 0 0 26
0 0 1 0 0 1 0 0 2
0 0 b 4 0 1 0 0 25
0 0 8 0 0 2 0 0 26
1 1 10 3 0 3 0 10 63
4 11 5 1 0 2 0 0 33
3 2 10 5 0 8§ 0 10 93
5 0 13 3 0 2 0 0 63
Birmmgham.-- - 0 30 2 0 10 b 0 5 0 0 75
Mobile_ . _______ 0 3 1 0 2 2 0 0 0 0 32
Montgomery... 1 4 0 0 (1) O 0 (12 P,
Arkansas:
Fort Smith _____ 1 0| 0 (1] PO 0 [N PO
Little Rock._._.__ [ Po— 1 0 5 0 1 0 0 e
Louisiana:
Lake Charles. .. [+ ] P—— 0 0 2 0 0 0 0 0
New Orleans__.. 10 1 3 11 14 10 0 6 0 6 156
Shreveport. 0 0 14 8 1 0 1 0 0 47

See footnotes at end of table.
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City reports for week ended Feb. 8, 1936—Continued

Diph-
State and city theria
cases

Influenza

Mea- | Pneu-

Cases

monia

Deaths deaths

Sear-
let-
fever
cases

Small-

Tuber-
%ulosis

fever
cases

Ty-
phoid-

Deaths,

Texas

Fort Worth_.__ 2
Galveston.
Houston.___.._..
San Antonio....

Montana:

OO bt ot et

o0

Q0 Cn GO N =3

et bt
I

ocooo0o
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Epidemic encephalitis.—Cases: Columbus, 1; Chicago, 1; Kansas City, Mo., 1.

dag ira.—Cases: Charleston, S.

cisco, 3

C., 1; Tampa, 1; New Orleans, 1;

Rabies in man.—Deaths: Greenv:lle, 8.C,
Typhus fever.—Cases: Boston, 1

Woreester, l, Flint, 1.

Dail&s, 1; Los

Angeles, 1; San Fran-
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CEYLON

Mortality.—From November 1934 to October 1935 more than
100,000 deaths from malaria and allied causes occurred in Ceylon.
During the same period a total of 214,224 deaths from all causes were
reported, as compared with 113,640 deaths for the previous 12
months.

The following table shows the mortality figures by months since
the malaria epidemic began in November 1934, as compared with
the previous 12 months.

Deaths reported from all causes

1934 1933 1934 1933
November___ ... 12,198 9,447 || December.._.____...._.___.__ 19,728 9, 049

1935 1634 1935 1934
11,541 || July.o oo oo 16, 236 9,476
9,964 || August______ 14, 309 9, 967
9,105 || September 10, 895 8, 540
8,786 || Octob 10,913 9,910

9, 116
739 Total. o ooeemeccaaanes 214, 224 113, 640
ITALY

Communicable diseases—/4 weeks ended December 8, 1935.—During
the 4 weeks ended December 8, 1935, cases of certain communicable
diseases were reported in Italy as follows:

Nov. 11-17 Nov. 18-24 Nov. 25-Dec. 1 Dec. 2-8

Disease Comi- Comi- Com{ Com-

muni- muni- muni- muni-

Cases | tios af. | €898 | tiagaf. | €8S | tiesaf. | ©856S | figq af-

fected fected fected fected
Anthrax_____ ... 30 28 24 22 17 17 17 17
Cerebrospinal meningitis. ... 7 7 6 6 9 8 5 5
Chicken pox 222 107 245 122 288 107 304 118
Dlphtheria and Croup.-cccccceceeo- 17 343 796 379 730 370 766 368
Dysentery. 11 10 12 11 7T 7 16 12
Hookworm disease. .....ccccecaaan-- 9 8 5 4 9 7 10 6
Lethargic encephalitis. . 1 1 1
Measl 1,189 197 | 1,317 207 | 1,210 209 | 1,139 220
Paratyphoid fever. coceeeemmcccean 120 76 78 53 91 68 73 58
Poliomyleitis. - ... 20 15 25 20 22 19 19 14
Puerperal fever 46 41 36 47 47 32 32
Rabies | I ISR TR RSN RN AU
Scarlet fever. ..o cceeeemeoecmaae- 269 649 252 590 233 514 208
Typhoid fever.... 388 552 301 531 301 444 251
Undulant fever 18 23 17 14 14 21 19
‘Whooping cough 193 74 243 89 330 76 261 81
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LATVIA

Notifiable diseases—October—December 1935.—During the months of
October, November, and December, 1935, cases of certam notifiable
diseases were reported in Latvia as fOllOWS‘

Octo- |Novem-| Decem- : Octo- |Novem-|Deeem-

Disease ber ber ber Diseaso ber ber ber
Anthrax. 1 Paratyphoid fever....... 25 87 11
Cerebrospinal meningi- Poliomyelitis._ ... 8 8 3
tis. 6 7 5 || Puerperal septice: 8 3 2
70 80 87 || Scarlet fever._______ 176 260 241
23 22 35 'etanus.__._. 1 ) O IO
65 53 75 || Trachoma__. 26 42 72
2 1 1 || Tuberculosis. - - 308 333 204
8 09 74 || Typhoid fever........... 64 48 33
8 4 15 || Whooping cough........ 9 30 22
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