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EXPERIMENTAL STUDIES ON ACUTE MERCURIAL
POISONING

By SanForD M. ROSENTHAL, Senior Pharmacologist, National Institute of
Health, United States Public Health Service

Previous attempts, under experimental conditions, to combat
acute mercurial poisoning have been largely of no avail. Consider-
able work with sodium thiosulphate has yielded negative results
(Haskell (1); Young and Taylor (2)). Recently Hesse (3) was able
to protect a certain percentage of rabbits, rats, mice, and guinea
pigs against a fatal subcutaneous dose of mercuric chloride by the
use of strontium thioacetate, but Haskell and Forbes (4) showed
that in dogs no such antidotal effect could be demonstrated follow-
ing oral or subcutaneous intoxication. This fact was confirmed
by Hesse himself.

We have studied several compounds under various conditions
and have obtained one which can be shown, if properly adminis-
tered, to protect rats and dogs against lethal doses of mercuric
chloride.

For such a drug to be of benefit following intravenous adminis-
tration, it is necessary for it to be comparatively stable in the body,
to be of low toxicity, and at the same time to be able to exist in
the body in a state which will react with mercury to form com-
pounds of diminished toxicity. Excretion in the urine is desirable,
as this may bring about a concentration of the substance in the
kidney cells.

Sodium thiosulphate (Na,S;0;) has previously been studied in
this respect and found inadequate (5). As will be shown here,
it is not capable of protecting kidney tissue against bichloride or of
forming in the blood stream insoluble compounds with mercury.
Other substances which have been used, such as calcium sulphide
and sodium hydrosulphite (Na,S,0,), while forming insoluble sul-
phides with great ease in the test tube, are so unstable in the body
that they are broken down almost immediately after injection.
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THE ANTAGONISX OF MERCURY ACTION A8 SHMWN UPON THE OXYGEN CONSUMPTION
OF EXCISED RAT TISSUES

Sodium thiosulphate.—The oxygen consumption of tissues in vitro
was determined with the Warburg micro-respiration apparatus
in a manner previously described (6). Rat tissues were suspended
in Locke’s solution containing 0.03 percent sodium bicarbonate
and 0.2 percent glucose. All experiments were run at 37.6° C.in
an atmosphere of air.

The behavior of thiosulphate revealed that while no protection
was afforded to kidney tissue against the action of mercury, with
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CHART 1.— The ability of thiosulphate to counteract the etfect of IgCl» on rat testes if added before the
mercury, but not if added later. Oxygen consumption of 100 ing rat testes in Lozke’s solution at 37.6° C.
Atmosphere=air. Curve 1, testes alone. Curve 2, testes+m/5% thiosulphate. Curve 3, testes+m/500
thiosulphate+m/5000 HgCle. Curve 4, testes+HgCls, thiosulphate added in 10 minutes. Curve 5,
testes+m/50¢0 HgClo.

other tissues its toxic effect can, under certain conditions, be com-
pletely antagonized.

Upon the oxygen consumption of rat testes, thiosulphate, when
added first in amounts 10 times the molar quantity of the mercury,
afforded complete protection against the toxic action of mercury.
If the mercury was added first, and the thiosulphate later, no pro-
tection was observed (chart 1).

Upon the oxygen consumption of minced rat liver, thiosulphate
gave a high degree of protection when added to the tissue either
before or 5 minutes after the mercury was added (chart 2).

With the rat kidney, however, no protection could be obtained
against the action of mercury, whether the thiosulphate was added
before or after the mercury, and even when 20 times the molar
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concentration of thiosulphate was used (chart 2). The basis for
this lack of protection of renal tissue by thiosulphate is unknown,
but it is possible that therein may lie the explanation for the selective
nephrotoxic action of mercury.

Experiments on glutathione.—Glutathione, in its reduced state, is
a sulphur compound related to cysteine, and also occurrs as a
physiological constituent of animal tissues. Voegtlin, Dyer, and
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CHART 2.—The antagonism of HZCl: by thiosulphate on liver tissue, and lack of effect on kidney. Oxygen
consumption of 75 mg rat kidney. Curve 1, kidney. Curve 2, kidney+m/250 thiosulphate. Curve 3,
kidney-+m/5000 HgCls. Curve 4, kidney+m/5000 HgClz, m/250 thiosulphate 15 minutes later. Curve
5, kidney+thiosulphate, HgCl: added 2 minutes later. Curve 6, 100 mg rat liver. Curve 7, liver+m/250
thiosulphate. Curve 8, liver+m/250 thiosulphate, m/2500 HgCls added in 2 minutes. Curve 9, liver+
HgCl,, thiosulphate added 5 minutes later. Curve 10, liver+HgCls. :

Leonard (7) showed that the toxic action of arsenic could be counter-
acted by this compound, and further work on its chemical and
physiological properties has been carried out in this laboratory (8, 9).

Glutathione is superior to thiosulphate in the protection of rat
tissues in vitro against mercury action. This was manifested in
that protection could be demonstrated when the glutathione was
added 10 minutes or longer after the addition of the mercury, and

1 The erystalline reduced glutathione used in these experiments was prepared by Dr. J. M. Johnson
of this laboratory.
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further in that this protection also existed for renal tissues. When
from 5 to 10 times the molar quantity of glutathione! was used,
as of mercuric chloride, the protection was almost complete,
whether the glutathione was added either before or shortly after
the mercury (chart 3). In the interpretation of chart 3, our previous
work must be recalled (6) in which it was shown that glutathione,
in the presence of renal tissue, slowly underwent oxidation, so that
this added oxygen consumption must be taken into account in
the experiments on kidney tissue. With other tissues glutathione
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CHART 3.—The ability of SH glutathione to protect kidney tissue against mercury. Curve 1, oxygea con-
sumption of 60 mg of rat kidney-+m;500 glutathione. Curve 2, kidney-glutathione, m/5000 HgCl: in 2

- minutes. Curve 3, kidney+HgCls, glutathione added 10 minutes later. Curve 4. kidney alore. Curve
5, kidney+m/5000 HgCl.. Oxygen requirements of the glutathione=27 mm? of O.

in similar concentrations is kept largely reduced. In experiments
on rat testes, some protection could be demonstrated from gluta-
thione added up to 50 minutes following the bichloride.
Formaldehyde sulphoxylate (NaHSO,-CH,0-2H,0, rongalite, for-
mopone.)—Sodium formaldehyde sulphoxylate is a product formed by
the union of godium hydrosulphite (Na,S,0,) and formaldehyde.
The ensuing product is a powerful reducing agent which, however,
is considerably less toxic than either of its components, and at the
same time is much more stable in the animal organism. We have
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recrystallized formaldehyde sulphoxylate from the technical product
according to the following method supplied us by Dr. A. E. Sherndal,
of Metz & Co.:

Two hundred grams are dissolved in 90 cc of water by gentle heating to 70° C.
If the solution is not alkaline to litmus, add some sodium carbonate. There

should be a formaldehyde odor to the solution. TFilter through a hot suction
funnel and cool down the filtrate in ice water. When all of the crystals have
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CHART 4.—The ability of formaldehyde sulphoxylate to afford protection to kidney tissue against a subse*
quent addition of HgCl;. Curve 1, 50 mg rat kidney+m/250 sulphoxylate. Curve 2, kidney alone.
Curve 3, kidney+sulphexylate, m/5000 HgCl; added in 3 minutes. ~ - 4, kidney+HgCl,, sulph-
oxylate added in 15 minutes. Curve 5, kidney+m/5000 HgCl,. Simila. .csults were obtained with 100
mg of rat testes.

precipitated, filter them off on a suction funnel, wash once with a small amount
of cold water, and press out as dry as possible.

We have sealed these crystals in ampoules with the exclusion of
air and found them stable for a period of weeks, at least. While the
copper sulphate titration is the standard method of assay, we have
found simple iodine titration of the aqueous solution after the method
of Elvove (14) sufficiently accurate to detect deterioration. One
hundred milligrams of the moist crystals dissolved in water should
consume from 23 to 26 cc of 0.1 normal iodine, dependent on the
amount of moisture.?

1 We are indebted to Metz & Co., Merck & Co., and Diarsenol Co., for a supply of the sulphoxylate.
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The ability of sulphoxylate to alter the reducing power of tissues
and of the gastro-intestinal tract will be made the subject of another
communication. Some results pertinent to the present investigation
will be described in a later section of this paper.

Upon the oxygen consumption of rat testes and kidney, sulphoxy-
late afforded protection against mercury bichloride if the sulphoxylate
was added first. No appreciable protection was observed if the
sulphoxylate was added from 15 to 45 minutes following the mercury.
The molar concentrations employed (m/250) were 20 times those of
mercury. In these concentrations the sulphoxylate alone did not
alter the oxygen uptake of the tissues, as shown in the control vessels
set up for such determinations (chart 4). It is likely that in these
in vitro experiments the protection afforded the excised rat tissues is
largely concerned with the formation of insoluble mercury com-
pounds, although we were unable to detect precipitates in the presence
of the suspensions of tissue.

THE ABILITY OF THIOSULPHATE AND GLUTATHIONE TO PROTECT SUBCUTANEOUS
TISSUES AGAINST THE ACTION OF MERCURY

Another example of the ability of thiosulphate to protect certain
tissues was shown in the prevention of the local inflammatory action
of mercury when injected subcutaneously. When two hundredth
molar bichloride of mercury was injected under the skin of the shaved
ear of an albino rabbit, marked inflammation and local ulceration
occurred. When this concentration of bichloride in tenth molar
thiosulphate solution was used, slight or no inflammation and no
ulceration followed. Equal volumes of the solutions of twice the
desired strength were mixed immediately before injection, and no
precipitate could be observed. Three injections of 0.1 cc each were
made into each ear of 2 rabbits, 1 ear being employed as a control
for the mercury alone. The same experiment was performed on two
dogs with the injection of 0.3 cc at each site. Practically complete
protection was also present in these animals.

Protection of subcutaneous tissues could vlso be demonstrated
when a mixture of two hundredth molar bichleride of mercury and
tenth molar glutathione (neutralized) were injected subcutaneously
into the ears of rabbits and dogs. No precipitate could be seen when
the solutions were mixed shortly before their injection. The tech-
nique employed was the same as with thiosulphate, and the results
were essentially similar.

Because of the fact that sulphoxylate, when added to mercuric
chloride in even very dilute solutions, results immediately in a heavy
precipitate, it was not feasible to demonstrate an antagonism by
subcutaneous injection.
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ANTIDOTAL ACTION FOLLOWING THE SYSTEMIC ADMINISTRATION OF MERCURIC
CHLORIDE TO ANIMALS

Sodium thiosulphate.—The minimum lethal dose of mercuric chloride
when injected intravenously within 2 minutes’ time into albino rats
(Buffalo strain) was found to be 0.28 cc of a m/400 solution per 100 g of
body weight. With this amount, 13 of 15 rats died in from 1 to 7 days,
with an average time of 3.3 days. With a dose of 0.2 cc of m/400
bichloride per 100 g, there were no deaths in 7 rats (table 1).

It was soon found that the weight of the rats was an important
factor in bichloride toxicity, as the susceptibility of the animals
increased with weight. The age factor as shown by MacNider (10)
may be important here. As far as pessible, rats below 150 g weight
were employed in the following experiments:

Six rats, from 128 to 138 g, were injected intravenously with
0.4 cc of n/10 thiosulphate per 100 g (57 times the molar quantity
of mercury) immediately before the injection of a lethal dose of
bichloride. All of these animals died (table 1). On autopsy the
kidneys presented a gross appearance typical of mercurial nephritis.
These results are consistent with the absence of protection afforded
excised kidney tissue in the studies dealing with oxygen consumption.

In view of the several investigations with negative results previ-
ously reported on the use of thiosulphate in mercurial intoxication in
dogs (1, 2, 5), no further work with this compound was done upon
them.

Glutathione.—Confirmatory of the results obtained on the oxygen
uptake of rat tissues, glutathione proved an effective antidote for
mercury intoxication in rats, even when injected subsequent to an
intravenous injection of mercury.

TABLE 1.—Intravenous tozicity of HgCl, to rats; the ability of glutathione injected
intravenously to protect rats against a lethal dose of HygCly; the ability of sulph-
oxylate to protect rats if injected prior to the HgCly; the lack of effect of sodium
thiosulphate

borot ‘o HgCl Antidot e
r o e gCly ntidote .~ R
rats W:lgght vsigzd Died
7] 163 0.20 cc n/400 per 100 g intravenously__| None. 7 0
3| 1583 0.28 cc n/400 per 100 g intravenously do. 0 3
5| 138 ... do. ----do 0 8
71 1 ... do. do. 2 [
6| 131 ... do. Thiosulphate, 0.4 c¢ n/10 per 100 g 0 6
before Hg.
5| 137 |-.-_. do. Glutathione, 0.4 cc n/10 per 100 g 3 2
before Hg.
71 118 ... do. do. I 7 0
5| 119 ... do. QGlutathbione, 0.4 cc n/10 per 100 g 4 1
14 hour after Hg.
7 118 .- do do 7 0
10| 193 0.32 cc n/400 per 100 g intravenously..| None.... . ..o 0 10
10| 178 ... [ 0 Y Sulphoxylate, 1 g per kilogram 25 0 10
minutes after Hg.
7| 135.5| 0.30 cc n/400 per 100 g intrav asly..| None. . - 0 7
7| 145 ... do.... £ Sulllphoxylate, 1g per kilogram before 5 3
g.
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One group of 5 rats, weighing from 122 to 142 g, was injected intra-
venously with 0.4 cc of n/10 glutathione (freshly neutralized) per
100 g immediately before the injection of a lethal dose of bichloride.
Three of these animals survived. In another group of 7 rats, weigh-
ing from 112 to 130 g, similarly treated, all survived (table 1).

Two groups of rats were injected intravenously with a similar
quantity of glutathione in one half hour following the injection of
the mercury. In one series of 5 rats weighing from 108 to 124 g,
4 survived. In another series of 7 rats, weighing from 112 to 130 g,
all survived (table 1).

An attempt to establish the minimum lethal dose of bichloride of
mercury by mouth to rats revealed that these animals could tolerate
such large doses that it was considered too irregular a method to
employ. Five groups of 5 rats each were used, and from 20 to 70 mg
of bichloride per kilogram were introduced into the stomach through
a catheter. Only 1 or 2 of each group succumbed to doses above
30 mg per kilogram.

Because of the difficulty oi obtaining sufficient amounts of gluta-
thione, experiments on dogs are incomplete.

The minimum lethal dose of bichloride when injected intravenously
into dogs has been established as 4 mg per kilogram body weight (4).
We have employed this dose in 8 dogs, with 7 of the 8 succumbing in
an average of 4.4 days.

Two dogs were given an intravenous injection of 0.45 g of freshly
neutralized reduced glutathione (100 times the molar concentration
of bichloride) per kilogram just before the injection of 4 mg of
bichloride per kilogram. The animals died 12 and 14 hours later
(table 2). Conclusions drawn from these experiments must be
modified by the fact that the sample of glutathione was not highly
purified and by the obvious paucity of material. The experiments
of Hesse, for instance, with strontium thioacetate, on rats, guinea
pigs, and rabbits, indicate that an optimum dose existed, beyond
which much less or no protection against mercury was afforded.

It may be that with a larger number of animals and with varying
doses of glutathione, some protection can be shown; but with the
evidence at hand it must be concluded that while glutathione affords
an extraordinary degree of protection against mercuric poisoning in
rats, it behaves similarly to strontium thioacetate in that it is in-
effective in dogs. Glutathione may be rapidly broken down when
injected into dogs, as Abderhalden (11) was unable to recover any
from the urine of dogs following the subcutaneous injection of 1 g.

The above evidence is somewhat strengthened by the results
with cysteine. Two dogs were injected with 0.23 g (100 times the
molar quantity of mercury) of freshly neutralized cysteine hydro-
chloride per kilogram just before the intravenous injection of mercury,
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and both animals died, one in 14 hours and the other in 3 days (table
2). Cystine, the oxidized state of cysteine, is known of itself to
produce kidney lesions when injected into or fed to animals.

Formaldehyde sulphoxylate—Some pharmacological characteristics
of this compound will be later reported in greater detail. Some of
the experiments bearing upon the present problem may be sum-
marized as follows:

The toxicity is quite low. Intraperitoneal injections of 1 g (10
percent solution) per kilogram into rats daily for 3 to 4 weeks produced
no visceral changes and no symptoms, except that in some cases
there was less rapid gain in weight than in control animals. There
was evidence of severe local pain for 2 or 3 minutes at the site of the
intraperitoneal injection. The single intravenous injection of 1 g
per kilogram of body weight into rats, guinea pigs, rabbits, and dogs
(10 to 20 percent solution) if administered slowly (2 to 4 minutes) was
attended by no symptoms and no after effects that we have observed.

When given by mouth in doses up to 1 g per kilogram to rats and
rabbits, no symptoms were observed except slight diarrhea in rats,
which cleared up by the following day.

The stability of sulphoxylate in the body is shown by the following
experiments:

When 1 g of sulphoxylate per kilogram is m]ected intravenously
into rats or rabbits, it can be demonstrated in the blood serum for
at least 5 hours after the injection. Sulphoxylate can be detected
in the serum in 2 ways: (1) To 2 drops of serum add an excess
of ammonium sulphate crystals and then 1 drop of a dilute solution
of sodium nitroprusside. A green color results. (2) The second
method is based on the great ability of sulphoxylate to reduce mer-
curic salts to insoluble black mercurous compounds and metallic
mercury. To approximately 0.5 cc of undiluted serum (in a small
test tube) add 2 or 3 drops of a 0.2 percent aqueous solution of mer-
curic chloride. Normally no precipitate results; but after the above-
stated dose of sulphoxylate a precipitate is formed which turns black
and settles to the bottom of the tube. In rabbits this reaction was
still positive 5 hours after the injection but negative the next day.
A sample of serum allowed to stand in an open test tube at room
temperature for several days still gave a strongly positive reaction.

Following the intravenous injection of 1 g of sulphoxylate per kilo-
gram into rabbits, the nitroprusside test on the urine was strongly
positive for at least 10 hours later, but negative the next day. Tests
upon the feces and lower intestinal contents were negative.

When rats were fed through a catheter 1 g of sulphoxylate (10
pereent solution) per kilogram, nitroprusside tests for sulphoxylate 1
hour after administration were positive throughout the gastrointesti-
nal tract as far as the rectum. The feces of another rat were strongly
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positive 3 hours after administration. Tests on the urine of rats
and rabbits made up to 6 hours after the oral dosage were positive.
In dogs with bichloride poisoning that were given by mouth 0.5 to 1.0
g sulphoxylate per kilogram, the liquid stools were strongly positive for
sulphoxylate 1 hour later. While sulphoxylate is less stable in acid
solution than in alkaline, evidence that only a small proportion would
be destroyed by the gastric acidity was demonstrated in that a 1
percent solution made up in 0.1 normal hydrochloric acid and kept
at 37.6° C. showed 92 percent (by iodine titration) still present after
114 hours, 80 percent after 3 hours, 73 percent after 514 hours, and
57 percent in 23 hours.

If solutions of mercuric chloride and sulphoxylate are mixed in a
test tube, a precipitate forms which rapidly blackens with the for-
mation of mercurous compounds. Since no black precipitate is
obtained with lead acetate, this action is not due to the presence of
sulphide ions. Upon standing, the reduction may be shown to
proceed as far as the formation of metallic mercury (12). Precipi-
tates can be detected in aqueous solutions of sulphoxylate of 1 part
in 300,000 when a few drops of 1 percent bichloride are added. Like-
wise a precipitate can be observed when a few drops of 1 percent
sulphoxylate are added to 1 to 80,000 bichloride.

In the test tube sodium thiosulphate does not form a precipitate
with mercuric chloride except in fairly high concentrations, and in
animals no such precipitating action could be demonstrated in the
serum 15 minutes after the intravenous injection of 1 g of thiosulphate
per kilogram.

Experimental studies on the antagonism of mercuric poisoning by
sulphoxylate in rats also conformed with the results obtained upon
excised rat tissues. Protection of rats from an intravenous injection
of bichloride occurred only if the sulphoxylate had been administered
previously.

A dose of bichloride slightly larger than the M.L.D. was used and
the one group of available rats was heavier than those previously
employed, so that the test was more severe for the sulphoxylate. Ten
rats averaging 178 g in weight received intravenously 0.32 cc of n/400
bichloride per 100 g. Twenty-five minutes later they were injected
with 1 g of sulphoxylate per kilogram. All animals died, on an
average, in 3 days. Ten control rats of an average weight of 193 g
died, on an average, in 2.3 days.

Seven rats averaging 145 g in weight received an injection of 1 g of
sulphoxylate per kilogram just before the injection of 0.3 cc of n/400
mercuric chloride. Five of the seven rats survived. Of 7 control rats,
with an average weight of 135.5 g, all died, on an average, in 4.4 days
(table 2).
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TABLE 2.—The ability of sulphozylate injected intravenously to protect dogs against
a lethal tntravenous injection of HgCly; the lack of effect of glutathione and cysteine

Weight HgCly Antidote Effect

g

Dead in 1 day.

Dead in 10 days.

é)eaq ll;d 4 days.
urvived.

y--- None Dead in 4 days.

Do.
Dead in 6 days.
Dead in 3 days.

}4 mg per kg intravencusiy...| Glutathione, 0.45 g per kg before Hg. ... {B:g :g }2 ggg

[yoye

4 mg per kg intrav

—

-

}4 mg per kg intravenously...| Cysteine, 0.23 g per kg before Hg__.._... Dea(? ‘i’xi 3 days.
Survived.

PEROSENNNE PR S eSS HE
COOoONOROIOCOCOCONOOUD

ek bk ot ek ek

+4 mg per kg intravenously...| Sulphoxylate, 0.7 g per kg just before Hg. { Do:

Experiments on dogs revealed that protection could be afforded
from a lethal intravenous dose of bichloride if preceded by an injection
of sulphoxylate. It was also possible to save a high percentage of
dogs from a lethal oral dose of mercury if proper sulphoxylate therapy
was instituted an hour or more after administration of the bichloride.
All dogs were kept under observation for at least a week before use
in the following experiments.

Five dogs were injected intravenously with 0.7 g of sulphoxylate
(40 percent solution) per kilogram and shortly afterward were given
intravenously 4 mg of bichloride per kilogram. All animals survived.
Of 8 control animals receiving bichloride alone, 7 died (table 2).

Our observations were next extended to the treatment of dogs
following the oral administration of bichloride. The fatal dose by
mouth for dogs is stated by Hesse (13) to be 35 mg per kilogram of
body weight. Haskell and Forbes (4) place it at 20 mg per kilogram
in fasting dogs that have received morphine to prevent vomiting.

Eight dogs from whom food was withheld for 18 hours were given
20 mg of morphine sulphate per kilogram subcutaneously, to prevent
vomiting, and in approximately one half hour 20 mg of bichloride of
mercury (1 percent solution) per kilogram by stomach tube, washed
in with twice the volume of water.. To 4 of the dogs was given intra=
venously 0.5 g of sulphoxylate (20 percent solution) per kilogram 17
to 34 minutes after the mercury, and again at 4% hours after. To
the control dogs were given intravenously 3 cc of 0.8 percent sodium
chloride per kilogram approximately 4 hours after the mercury,
Three of the four control animals died. None of the treated dogs

died (table 3).
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TABLE 3.—The protective action of sulphoxylate injected iniravenously subsequent
to an oral dose of 20 mg of HgCl; per kilogram to dogs

Weight HgCl Antidote Interval after HgCls Effect
K
o3 4y hro ... Died in 3 days.
12.5 [{20 mg per kilogram by | 0.8% NaC}, 3 ce per kil- {}4 hr___ Survived.
20.7 mouth. ogram intravenously. (133 hr____ .| Died in 30 hours.
16,3 é.% bir. i A - glediine# days.
8 min. and 424 hr_____ urvived.
11.6 {20 mg %er kilogram by F ?ﬁgﬁg’;ﬂ;ﬁﬂyggg 20 min. and 4}¢ hr____. Do.
1.1 mouth, intravénously 34 min. and 4% hr_____ Do.
9.0 : 17 min. and 4} hr_____ Do.

Because of the depression produced by the above dose of morphine,
an attempt was made to reduce the dosage to 10 to 15 mg per kilo-
gram, but in some dogs this proved insufficient to produce quies-
cence and a further dose was required. It was also found more
satisfactory to wait an hour after the morphine was given before
administering the mercury. The animals were carefully watched for
vomiting following oral administration of bichloride.

Three dogs received 35 mg of mercury per kilogram by mouth, fol-
lowed by an intravenous injection of 0.5 g sulphoxylate (20 percent
solution) in 30, 32, and 75 minutes; one dog survived. Three con-
trol dogs received a similar volume of salt solution (2.5 cc per kilo-
gram) approximately 30 minutes after the mercury, with no survivals
(table 4).

TaABLE 4.—Less beneficial effect of sulphozxylate given intravenously following a
larger oral dose (25 to 356 mg per kilogram) of HgCl, to dogs

Weight HgCl Antidote Intecval after Effect
Ky
12.5 . Died in 2 days.
35 mg kilogram by | 0.8% NaCl, 2.5 cc per kilo-
;::8 } mosth. gram intravenously. e g{:g 2: ; g:g;:
12.9 . 32min____.__..___. Died in 4 days.
Sulphoxylate 0.5 g per kilo- : :
e } """ domrrmmsrenaenaes gram intravenously. |35 pin--+"wr | SGind deve
7.0 . 70min. and 5hr____| Died in 3 days.
14.0 |25 nflngtpher kilogram by do. [60 min.and6hr.__ Di;)dh in less than
outh. |- O0eeememeeeeiecomooooooo ours.
6.3 33 min.and 6 hr_._| Survived.

Seven dogs received 25 mg of bichloride per kilogram by mouth
in the usual manner. Three of these animals were treated with two
intravenous injections each of 0.5 g of sulphoxylate (20 percent) per
kilogram. Two of the three died (table 4). Of four control dogs
injected with equivalent volumes of salt solution at approximately
the same intervals after the mercury, all died (table 5).

Of those animals that died following the administration of sulphoxy-
late by the intravenous route alone, histological examination of the
kidneys by Dr. J. G. Pasternack, of this laboratory, revealed a strik-
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ing difference between them and the control animals treated with
salt solution. While the control animals showed extensive degenera-
tive changes typical of acute mercurial nephritis, the treated animals
showed only vascular congestion, and in some cases cloudy swelling
and focal round cell infiltration.

On the other hand, it was found in both control and treated animals
that the mucous membrane of the stomach and upper portion of the
small intestine showed extensive necrotic changes, in most cases
presenting on gross examination a black surface of necrotic tissue.

In view of previous experiments showing that no appreciable
amounts of sulphoxylate could be found in the alimentary canal
following its intravenous injecticn, it was believed that the gastro-
intestinal damage produced locally by the bichloride might be
an important factor in the death of those animals receiving only
intravenous therapy.

Accordingly, 18 other dogs, after the usual preparation, were
given 25 mg of bichloride per kg by mouth. Twelve of these animals
received 0.5 gin sulphoxylate (1020 percent solution) per kg intra-
venously, and at the same time 0.5 to 1.0 gm per kilo (5 percent solu-
tion) through stomach tube, from 1 to 1% hours following the mercury.
Nine of these 12 animals survived and seemed to escape the toxic
effects of bichloride, except some gastrointestinal inflammation,
with diarrhea, and in some cases bloody stools, for several days.
This represents injury which occurred prior to the therapy. The
stools shortly after the trecatment take on a dark greyish-brown
color, which is due to the presence of the reduced mercury, and give
a positive test for sulphoxylate.

Of the three treated animals that succumbed, two died in so short
a time that kidney damage could not be responsible for the death.
One (19 kg) died in 11 hours and showed at autopsy one lung partly
consolidated and filled with a bloody serous fluid, while the other
lung was normal; aspiration into the lung was an important factor
in this fatality. The second dog (6.6 kg) was found dead the following
morning (within 18 hours). Autopsy revealed extensive necrosis of
the gastric mucosa and inflammation throughout the intestinal
mucosa, while the kidneys histologically showed only diffuse cloudy
swelling and vascular engorgement. The third dog (20 kg) lived for
8 days but refused all food during this time. Bloody stools and
elevation of the biood nonprotein nitrogen were present during this
period. Autopsy, however, showed no significant renal lesions on
gross and histological examination. Pregnancy of about 1 month’s
development was found to be present.

The 6 control animals received 0.8 percent salt solution by mouth
and intravenously in equivalent volume to that of sulphoxylate at
approximately the same time after the mercury; 5 of the 6 died within
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4 days. Another group of 4 dogs received this dose of bichloride by
mouth and intravenous salt solution as therapy, with no survivals

(table 5).

TABLE 5.—The protection of dogs against an oral dose of 25 mg of HgCl, per kg
when sulphozylate is administered both by mouth and iniravenously up to 90

minules after the HgCl,

Weight HgCly Antidote Interval after HgCly Effect
W ’ % NaCl xe |1 he Dicd in 3 qaye:
14.1 125 m, kg by |{0.8% NaCl, 2.5 cc per kg |}1 hr. jed i ays.
l%f motglt};?r ingravenously. Wil B::g g godgaygs.
16.0 1 g. Died in eg days.
12.5 0.8% NaCl, 2.5 cc per kg ||1 br- ved. =~ -
”‘é'g a0 { in%ravenously and 5.0 { R: gfﬁ g gg:’g
7.0 cc per kg by mouth. | - Died in 1 day.
9.0 1hr. Died in 2‘“?1 n
lg’g 20% sulphoxylate, 0.5 g % g g led 3351“ ght.
7.4 do. per kg intravenously 1hr, Do.
0: IWTTTTTTTTTTY and 1.0 g per kg by 1hr. Do'
18.0 mouth. 40 min Do.
7.4 1hr. Bo.
1.0 10% sulphorylate, 0.5 ¢ |} 1T 307 Do.
2.0 do. Per kg intravenously Yy p,. Died in 8 days.
10.0 and 1.0 ¢ per kg bY | 15 min - -2 2TITII Died in 11 hours.
7.6 mouth. lhro . CoTTTTTTTTTTTTT Survived.
8.4 1hr 10min___2-2--72277770 Do.

Determinations of blood nonprotein nitrogen were made upon
these animals to obtain evidence of functional damage to the kidneys.
Results upon the 12 animals treated with sulphoxylate showed in the
9 survivors no elevation of the nonprotein nitrogen throughout the
period of observation, which extended up to 8 weeks. Two died
before determinations could be made, while the dog that died in 8
days showed marked elevation up to the time of death (chart 5).

Of the 6 control dogs whose nonprotein nitrogen was studied, 4
showed striking increases up to the time of death. The fifth dog died
before a determination could be made, while the sixth, the survivor
in this group, showed only a slight increase (chart 5). Vomiting,
which was not detected, probably occurred in this animal as a basis
for the slight toxic effects. : :

DISCUSSION

The favorable results of sulphoxylate therapy in dogs following oral
intoxication with mercuric chloride suggest the usefulness of such
treatment in human cases. Intravenous injections have been found
to afford protection from kidney damage, while oral administration,
by the reaction with the unabsorbed mercury to form insoluble and
less toxic compounds, can undoubtedly give some local protection
and also inhibit further absorption of mercury. The evidence ob-
tained from rats and rat tissues indicates that after the mercury has
combined with the cell protoplasm, no benefit is obtained from the use
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of sulphoxylate. Considerable time is no doubt required after an oral
dose of mercury before the full damage to the kidneys occurs. The
length of time beyond that established by our experiments after which
sulphoxylate therapy will be of benefit, remains to be determined.

Our experiments have established the low toxicity of sulphoxylate
to animals. While small amounts are injected intravenously into
human beings as an impurity in neoarsphenamine (up to 25 percent
(14)), the injection into human beings of doses comparable to those
employed in our animals has not heretofore becn attempted. Because
of the fact that strong solutions are irritating when injected sub-
cutaneously, it cannot be administered in this manner.

We have had occasion up to the time of this report to try this
therapy in only one human case.* This case is reported here primarily
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CHART 5.—The ability of sulphoxylate to protect dogs from kidney damage following HgCl.. The non-
protein nitrogen in the blood of 5 control dogs and of 10 dogs treated with sulphoxylate; all received a
lethal dose of HgClz (25 mg per kilo) by mouth. Interrupted lines, control dogs receiving 0.8 percent
NaCl as treatment. Continuous lines, dogs treated with sulphoxylate.

to demonstrate that large doses of sulphoxylate can also be tolerated
by human beings without ill effects.

A man (C.L.), age 26, weight 52 kg (114 pounds), took four }-gram
tablets of mercuric chloride with suicidal intent. Vomiting did not
occur until approximately 1% hours later, and treatment was
instituted at the hospital approximately 2 hours after the bichloride
had been taken. His stomach was washed with 5 percent sulphoxy-
late. The washings showed considerable quantities of the dark gray
reduced mercury. Three hundred cc of 5 percent sulphoxylate were
left in the stomach; 250 cc of 10 percent sulphoxylate were then
administered intravenously, the injection being slowly given over a
period of 40 minutes. Vomiting occurred toward the end of the

3 Since this was written we have treated 5 additional acute cases. All recovered without renal or intestinal
lesions,
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injection, due either to the treatment or to the mercury. A sample
of blood was taken 20 minutes after the injection. The serum showed
a strongly positive nitroprusside test for sulphoxylate; and upon the
addition of 0.2 percent mercuric chloride, a grayish black precipitate
was immediately formed. Following the therapy the patient had no
symptoms other than abdominal discomfort. During the next day
bloody stools were passed. Recovery was uneventful, with no albu-
min appearing in the urine and no elevation of the blood nonprotein
nitrogen.

While the question of most suitable dosage in human beings
remains to be established, we would suggest in the average case the
following technique: Oral therapy of 10 to 15 g by stomach tube as
described above, followed by 10 g of sulphoxylate as a 5 or 10 per-
cent solution given intravenously, allowing at least 15 minutes for the
injection, and a repetition of an intravenous dose of 5-10 g in 3 hours.
The solutions for intravenous injection should be freshly prepared,
and the sulphoxylate for this purpose should be a purified and recrys-
tallized product. Sodium formaldehyde sulphoxylate can be obtained
from manufacturers of neoarsphenamine.

It is not possible at present to say whether subsequent therapy will
be of benefit in delayed symptoms of acute poisoning, or whether it
will be of benefit in cases of chronic mercurialism.

In view of the ability of dilute solutions of sulphoxylate to reduce
rapidly mercuric chloride to insoluble and less toxic mercurous com-
pounds and to metallic mercury, its beneficial action in acute intoxi-
cation may be explained by its stability in the body and by the fact
that intravenous injections confer upon the body fluids the power
strongly to reduce mercuric salts. Thus it can persist unchanged
throughout the alimentary canal following oral doses; it can remain
for several hours in the blood following intravenous injections, in
amounts capable of rapidly reducing added mercuric chloride; it can
appear unchanged in the urine in considerable quantities, indicating
that a concentration of this substance occurs in the kidney cells.

The observation that sodium thiosulphate can antagonize the
action of mercury upon some tissues only under certain conditions
and that it can afford no protection to kidney tissue should serve to
delineate more clearly its field of use in the treatment of mercurialism.

SUMMARY

The ability of certain compounds to influence the toxicity of mer-
curic chloride has been studied by measuring the oxygen consumption
of excised rat tissues. Sodium thiosulphate protected the rat testes
against the action of mercury if added before the mercury, but not
at all if the mercury was added first. With the liver, protection was
observed when the thiosulphate was added either before or just after



1559 December 29, 1988

the mercury. With the kidney, no protection could be observed in
any ease, whether the thiosulphate was added before or after. In-
jected along with bichloride subcutaneously into rabbits’ ears, thio-
sulphate prevented the local inflammatory reaction of bichloride.
Injeeted intravenously into rats, thiosulphate did not protect against
a subsequent lethal injection of mercury.

Glutathione was able to counteract the toxic action of bichloride on
the oxygen consumption of rat tissues, including kidney, when added
either before or up to one-half hour after the addition of mercury.
Glutathione prevented the local inflammatory reaction of bichloride
when injected subcutaneously along with it. Glutathione saved 10
of 12 rats when injected intravenously previous to a lethal dose of
bichloride. Eleven of twelve rats were also saved when the gluta-
thione was injected one-half hour after the bichloride. Glutathione
did not protect two dogs when injected previous to a lethal intravenous
dose of bichloride. Similar results were obtained upon two dogs with
cysteine.

Formaldehyde sulphoxylate counteracted the effect of mercurio
chloride on the oxygen consumption of rat tissues if added before the
bichloride, but not if added subsequently. Likewise, on rats injected
intravenously with fatal doses of bichloride, 5 of 7 were saved if sul-
phoxylate was injected previously, but none of 10 if injected 25
minutes following the mercury.

Upon dogs the following results with sulphoxylate were obtained:

Five dogs received an intravenous injection of sulphoxylate prior
to the injection of a fatal dose of bichloride; all survived. Of 8 con-
trol animals, 7 died. Of 4 dogs receiving 20 mg of bichloride per kg
by mouth, and 2 intravenous injections of sulphoxylate subsequently
(after 17 and 34 minutes, and again after 4% hours), all survived. Of
4 control animals, 1 survived. Six dogs received 25 to 35 mg of
bichloride per kg by mouth and intravenous injections of sulphoxylate
subsequently. Two of these animals survived, while none of six
controls survived. Twelve dogs received 25 mg of bichloride per kg
by mouth and both oral and intravenous doses of sulphoxylate 40 to
90 minutes later; 9 of the 12 survived. Of a total of 10 control dogs
receiving this dose of bichloride and intravenous and oral salt solution
as therapy, 9 died. Nonprotein nitrogen determinations made subse-
quent to the intoxication on the treatsd dogs showed no elevation in
9 of 10 animals, while marked rises occurred in the control animals.

One human case of bichloride poisoning received intravenously 0.5
gm of sulphoxylate per kilogram of body weight and approximately 15
grams by stomach tube with no ill effects. Recovery without renal
damage occurred in this case.

20288°—34—2
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COURT DECISION RELATING TO PUBLIC HEALTH

Order of local manager of health and charity prohibiting sale of unpas-
teurized milk and cream held invalid where ordinance permitted such
sale.—(Colorado Supreme Court; City and County of Denver et al. v.
Gibson et al., 24 P. (2d) 751; decided July 3, 1933.) Under the pro-
visions of the milk ordinance of Denver it was lawful for licensed
dairymen to sell raw milk and cream of a certain standard in Denver.
Section 4 of this ordinance authorized the manager of health and char-
ity to formulate such regulations, not inconsistent with the ordi-
nance, as were necessary to procure a standard of milk required by the
ordinance. Purporting to act pursuant to such section 4, the manager
of health and charity issued an order to the effect that after a certain
date it would be unlawful to sell unpasteurized milk or cream. Suit
to enjoin the enforcement of this order was brought by persons licensed
to sell their dairy products in Denver, and the lower court granted an
injunction. The case was taken to the supreme court, which body, in
affirming the judgment of the trial court, said that ‘The conclusion
is inevitable that the manager of health and charity assumed a legis-
lative function and promulgated an order in derogation of an existing
ordinance.” The appellate tribunal quoted with approval the follow-
ing language used by the trial judge:

*¥ * * The ordinance permits the sale of milk, both raw and pasteurized, and
establishes certain specific scientific standards therefor. Can the manager, in
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effeet, repeal the ordinance by an attempt to ‘“‘ordain’, as he has done by the
express terms of the order, that it shall be unlawful to sell milk and cream on and
after February 1, 1930, unless the same has been pasteurized, which directly
contradicts the express terms of the ordinance? * * * My conclusion in the
present case is that * * * the manager of health and charity was and is

without power to make and enforce the order mentioned.

DEATHS DURING WEEK ENDED DECEMBER 9, 1933

|\From the Weekly Health Index, issued by the Bureau of the Census, Department of Commeree]

Week ended
Dec. 9, 1

933 ingwe&o?&

Data from 85 large cities of the United States:

Total deaths__ ... _......._.

Deaths per 1,000 population, annual basis. 5
Deaths under 1 yearof age_______....

Deaths under 1 year of age per 1,000 estimated live births (81 cities) .-
Deaths per 1,000 population, annual basis, first 49 weeks of year ________.
Dattl;, 4?1?(? inigtgstrial insurance companies:
es .

lorce . .
Number of death claims___...

Death claims per 1,000 policies in force, annual rate .- —ceoeee_|

Death claims per 1,000 policies, first 49 weeks of year, annual rate -.....-.| |

8,

=858

nml
69, 666, 314
13,381




PREVALENCE OF DISEASE

No health department, State or
knowledge of when, where, a

UNITED STATES

CURRENT WEEKLY STATE REPORTS

to change when later returns are received by
Btn&e healt officers

Theso reports are preliminary, and the

Reports for Weeks Ended Dec. 16, 1933, and Deec. 17, 1932

Cases of certain communicable diseases reported by telegraph by State health officers
Jor weeks ended Dec. 16, 1933, and Dec. 17, 1932

can effectively prevent or conirol disease without
under what condmons cases are occurring

Diphtheria Influenza Measles M;’,’:ﬁ °§‘ﬁ°§“’
Division and State Week | Week | Week | Week | Week | Week | Week | Week
ended | ended ; ended | ended | ended | ended | ended | ended
Dec. 16, Dec 17, Dec. 16,/ Dec. 17,/ Dec. 16,(Dec. 17, Dec. 16,/ Dec. 17,
1933 1932 1933 1932 1933 1932 1933 1932
New England States:
Maine____.____. 3 3 15 1 0 8
New Hampshlre 1 1 12 1 0
Vermont. 3 2. .- 59 0 0
26 40 10 482 110 1 1
2 4 1 9 1 0
10 5 4 13 17 13 0 0
54 49 128 245 584 715 3 8
25 41 20 32 99 230 0 0
51 92 —-- 327 208 3 2
IO e ccaaae 65 78 101 644 120 203 3 g
Indiana._ 65 67 61| 1,078 39 24 2
Illinois. - - 52 80 11 167 34 54 4 1
Michigan ........................ 26 31 4 57 37 271 0 3
........................ 13 13 17 111 161 222 3
West North Central States
Minnesota___ ... ___.____._._ 8 6 10 8 84 1
Towas____ 18 27 ) i PO 30 3 1
Missouri__._. - 80 26 6 184 112 14 2
North Dakota - 10 9 2 | 33 120 1
Bouth Dakota 22 20 17 217 2 0
Nebraska._____ - 6 35 26 13 1 1
Kansas. .- .o 29 28 1 41 43 8 0
Bouth Atlantlc States:
Delaware__________________.____. 1 41 . 1 1 1 1 0
Maryland 3________ - 25 26 20 171 21 (] 0 1
District of Columbia__ - 10 5 1 64 25 1 2
Virginia.___________ .. 67 .3 N P PO, 87 147 0 0
West Virginia 47 25 14 62 6 88 2 4
North Carolina____.___.___._____ 60 38 14 192 503 49 2 0
South Carolina 1. .o oooceemeeo.| 14 12 459 | 1,446 125 11 0 0
Georgia ! 35 36 |-ceeeeen 3,954 209 ' _____. 1 0
Florida_ - _______________________. 22 2 3 38 |oceeeeen | 1 1 1
Bee footnotes at end of table. ’

(1562)
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Cases of certain communicable diseases reported by telegraph by State health officers
Jor weeks ended Dec. 16, 1983, and Dec. 17, 1932 ntinued

Diphtheria Influenza Measles M;‘:ggfm"
Division and State Week | Week | Woek | Woek | Week | Week | Week | Week

ended | ended | ended | ended | ended | ended | ended | ended
Dec. 16,/ Dec. 17,| Dec. 16,|Dec. 17,/ Dec. 16,/ Dec. 17,/ Dec. 16,|Dec. 17,
1933 1933 1933

60 29 25| 2,537 4 1 1
44 25 113 | 3,767 269 b 1 2
33 2 47| 7,034 114 3 1 2
19 6|-... - 0 1
18 13 321 4,272 204 1 0 0
30 26 11| 4,045 1 0 2
70 29 53| 2,305 39 2 0 0
207 104 143 498 193 232 0 0
7 1 5| 1,388 2 49 2 1
b 9 10 5 0 3

101 34 17 0
12 6 -313 4 8 0 0
10 10 oo 8 74 1 [ 0
5 13 20 174 3 0 1
. 2 2 21 129 1 1
6 2 3 1 219 b 0 0
1 1 17 769 18 45 0 1
32 64 48| 1,271 137 27 3 1
Total 1,404 | 1,220 | 1,301 | 37,777 | 5,048 | 3,384 43 &7

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
Dec. | Dec. | Dec. | Dec. | Dec. | Dec. | Dec.

16, 17, 16, 17, 16, 17, 16, 17,

1033 | 1032 | 1933 | 1932 | 1933 | 1932 | 1933 | 1032

New England States:
New Hampshire. ..cccceceeceaaaa-
Vermont 15 11
222 360
17 34
63 63
Middle Atlantic Btates:
ew York_ . ... oemceas 466 50

avesalowse coworoco malnl qamw mowoco

OCNVOHOCCEO HOONOOO WOOON AW- CONOOO
38
53
COOHONOOe uwMoowH® Rowmnw coo coococoo
cowcooccoe mwmoolo mowow cow cococoo
WEOOIB o aoCmmay ORaea Bow omweme

OWOOOCOOO OOOCOOD HEMMmA Moy OOOOO

Bee footnote at end of table,
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Cases of certain communicable diseases reported by telegraph by State health officers
Sor weeks ended Dec. 16, 19383, and Dec. 17, 1982—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
Dec. | Dec. | Dec. | Dec. | Dec. | Dec. | Dec. | Dec.
16, 17, 16, 17, 16, 17, 16, 17,
1933 1932 1933 \ 1932 1633 1932 1933 1932
East South Central States: ’
Kentucky. .. o.oo.oooocccmaaaaen 1] 0 114 - 40 [ 1 5 7
0 2 129 39 2 19 [] 12
Alabama ! 1 0 37 20 0 1 4 0
Missi 1 0 25 12 3 1 0 1
West Sou!
Arkansas 0 0 15 23 2 2 3 5
Louisiana ! .. 1 0 14 12 30 0 15 14
Oklahoma ¢_. 1 0 47 U 0 4 5 0
Texas I .o oo [} 0 122 82 12 7 35 []
Mountain States: ,
t 0 (1} 15 10 18 0 2 1
0 0 8 4 1 1 0 s
0 0 12 13 0 0 0
0 0 19 25 3 0 8 0
New Mexico. 0 0 33 18 0 0 6 1
cha._ . 0 0 13 5 0 0 1 1
§ 047:1 ¢ 0 0 10 2 11 0 0 0
Pacific States:
Washington. . .cccceeoooamaooaa. 4 [1] 37 4 2 22 3 0
Oregon... ... . 1 0 44 9 7 2 2
California. . o oo ool : 6 3 205 m 8 1 20 8
Total. .o eeeieeemmcecmmnnnns | | 2| asn| 4700| 19| 18] 25 17
r

1 Typhus fever, week ended Dec. 16, 1933, 54 cases, as follows: Massachusetts, 1; South Carolins, 15
Geotggia, 22; Alabama, 12; Louisiana, 1, Texas, 17.

1 New York City only.

8 Week ended earlier than Saturday.

¢ Exclusive of Oklahoma City and Tulsa.

SUMMARY OF MONTHLY REPORTS FROM STATES

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

Menin-

£80¢0C- | nyinh. | Influ- | Ma- | Mea- | Pel- | POHO | soariet | Sman- [ TY-

State mond | theria | enza | laria | sles | lagra { [¥® | fever | pox ‘t’ah;’:g
gitis
2|... 3 50 0 1
2 89 3 49 1 0 58 0 17
8 507 216 93 3 876 16 7
1 13 2 8 48 0 12
6 116 7 4 170 3] 1,169 3 89
2 2 127 19 301 15 18
Nebraska__ 39 27 32 5 175 24 ]
New Hampshire . ___|________ 3 - 2 85 0 0
ew Jersey._ .. _...._ 8 117 71 1 130 |- 4 509 0 21
1 42 16 81 99 1 2 102 0 65
0 529 82 896 22 6 840 1 24
426 256 2 402 | _______| 16 | 2,287 4 4
310 186 891 574 7 6 539 9 75
1,231 678 71 45 8 381 31 178
161 8 52 0
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v . October 1938 Cases Loadpolsonlng Cases
Ehlcken POX.-oocecaaee n Letha.rgic encephalitis: 2}?
Mum 2 Dismet of Columbia... 1 18
Indiana 3 1
1
g 1
1 1
5 1
1 1
5
5 i
13
6
2
]
6
7
1
. Typhus fever:
er North Carolina ]
Ophthalmia neonatorum: Texas.. - 29
D New Jersey---.o-------
e 4
Diarrhea and entemls
D Ohio (under 2 years)... l;
ysent
Michigan_ .. --..-- 1
Minnesota (amoebic)_- 1
Minnesota (bacillary).-- 6
New Jersey (unmbxc) - 1%
2
A4
2
56
119
213
834
233
fev 279
8 North Carolina. ....... 485
17 | Scabies: 96
2 Tennessee... . - 530
Septic sore throal 861
17 Maine. - 120
277
8 210
WEEKLY REPORTS FROM CITIES
City reports for week ended Dec. 9, 19383
Diph.| 19808 | Meg. | Pren-| Spa |Small- Tuber-| 17 [WEOOP| Deaths
Stateand city | theria sles |monia| fpyer | pox | culosis Rewer | cough | 8l
cases | | Deaths cases |dea cases | Cases [dea cases | cases | C3USe8
Maine:
Portland. . ....-- H 0 [} [} 10 5 [} 1 0 3 2
New Hampshire
oncord 0 0 1} 0 0 0 0 0 0 6
Manchester....-- 0 0 0 1 3 0 1 0 0 15
Nashua 0 0 0 0 3 0 0 0 0 o
Vermont:
Barre. 0 0 68 0 0 0 1 0 1} 3
Burlington..._-- 1 0 0 0 1 0 0 0 2 9
Massachusetts:
Boston. ... f { F— 0 146 2| 46 0 6 0 59 27
Fall River.. E: 3 - 0 2 2 0 0 0 2 0 25
Springfleld . 0 1 1 0 3 1 0 0 0 16 36
‘Worcester 1 0 348 9 11 0 1 2 16 49
Rhode Island
Pawtucket_ ... 0 0 0 0 3 0 (1} 0 0 0
Providence. -.... 0 [} 0 5 9 0 4 0 28 62
Connecticut:
l;:l.rt?e ...... 0 0 ] 2 7 0 1 0 3 34
g lord 1 0 3 1 11 0 1 8 2 3
ew Haven 0 [} 1 4 0 0 2
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'City reports for week ended Dec. 9, 1983—Continued

Diph-| Influenza | yge, Pneu-’segt’ Small:[l‘ubexj- p’)l.gi.d ngogop— Deaths
State and city theria sles |monia 4 oo | pox culosisi foor cough all
8588 |0aces | Deaths | CBSES thsi cases |deaths| cases | cases | CBUSeS
NewBYork:
13 29 163 130 0 83 [ 101 1,542
1 0 9 9 0 0 0 7 73
0 0 5 4 0 0 0 68 55
0 2 4 12 0 2 0 1 38
2 3 7 10 0 7 1 25 100
1 [] 5 8 0 0 0 0 40
6| 129 68 74 0 4 0 27 551
3 4 19 31 1} 4 1 36 146
0 1 5 1 0 0 0 15 33
1 46 6 26 0 7 0 15 128
3 1 35 71 0 4 2 el 192
0 0 7 43 0 1 0 0 83
1 34 6 38 ] 7 0 9 80
0 0 2 8 0 1 0 0 23
0 1 8 7 0 0 0 18 |
0 1] 3 4 0 0 0 3 11
0 9 1 2 0 0 0 0 22
1 3 10 76 151 0 38 2 112 746
2 0 0 2 6 0 0 0 1 20
9 5 20 32 62 0 8 0 82 269
Flint_._ 0 0 3 3 2 0 1 1] 3 33
Grand Rapids. .. 0 1 0 1 4 0 0 0 0 25
‘Wisconsin:
0 0 0 2 17 0 0 0 4 15
0 10 .. 1 (11 S 0 33 6
0 5 8 20 1 8 0 62 86
1] 3 0 8 0 0 0 4 15
0 1 0 0 0 0 0 2 5
Duluth__________ 0 1 0 0 3 0 0 0 0 23
Minneapolis. - 3 IS 0 5 11 12 0 2 1 30 104
St. Paul_.___.___ 0 1 1 1 3 14 0 3 1 19 52
Towa:
Des Moines._ . ... 2 [ 31 0 0 0 21
Sioux City....... 2 |-, 0 1 (1} 0 k: 31 IO,
Waterloo.._____. 0 1 0 0| ... 0 [ ) P
issouri:
1 2 7 30 0 5 0 6 139
0 0 3 2 0 0 0 0 18
59 12 23 0 8 4 33 185
Fargo__.._.______ [1 1 I 0 8 0 0 0 0 0 0 0
Grand Forks. ... 0. 0 0 0 0 0 0 0 1 0
South Dakota:
Aberdeen...____. 0 0 0 [1] 1 0 0 0 0 0
Sioux Falls______ 0 0] us 0 0 0 0 0 0 7
ebraska:
Lincoln.__.._._._. (1} 0 1 0 4 1 0 0 1 0
Omaha._____.___| 20 .. 0 8 2 14 1 0 0 8 52
Kansas:
Topeka____._.... 0. 0 0 0 5 0 0 0 5 4
Wichita_____.__. 0 ... 0 0 5 6 0 3 0 10 34
Delaware:
Wilmington..... 0. 0 0 2 1 0 2 1] 2 30
Maryland: *
Baltimore__ 8 16 3 2 25 22 0 7 1 53 227
8 1l 0 0 1 6 0 0 0 0 6
- 0 0 0 2 3 0 1] 0 0 2
Dig.tﬂct of Colum-
ia;
_ Washington...__| 9 2 0 31 13 17 0 13 2 20 167
vuginm:hb 5 0 0 1 0 0 0
ynchburg.__.___ 6 0 10
Norfolk._ 2 [} 1 0 9 0 0 11 0 38
Richmond._.._._ Y PO 1 0 6 11 0 3 1 0 53
Roanoke...._.__. 3 1] 0 1 6 0 0 0 0 1

1 Nonresident.
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Influenza Scar- Ty- Whoop-

Diph- Mea- [Pnea- Small-/Tuber- Deaths

State and city | theria sles |monia ‘el::‘ pox | calosis ’}é‘;’:’ :uunggh all

©23€8 |ocas | Deaths| €288 deaths;| cases | CBSeS deaths cases | cases | CBUSes
6 0 0 3 2 0 1 0 0 a
[ 0 0 0 4 0 0 0 0 0
0 0 0 2 4 0 0 0 0 17
1 0 0 1 2 0 0 0 1 3
Wilmmgton. .__. 0 0 0 0 0 0 0 0 1] 1
‘Winston-Salem. . 6 0| 153 4 8 0 2 0 0 2
: ol 15 0 2 0 1 0 3 2 ] 2
1 0 ) 3 1777 o o [} 2 10
12] 24 1 3 10 8 (1] 3 0 3 ™
0]...... 0 0 0 0 0 0 0 6 4
0| 27 0 0 1 2 0 3 3 [] 29
1 1 1 0 0 1 0 2 0 0 0
4 ] 2 0 3 3 0 0 0 0 32
0 2 1) PO 0 [1 ) PO
0 0 1 0 0 2 1 0 18
0 0 5 17 0 2 0 8 67
2 4 9 13 0 4 0 10 3
0 12 4 0 0 2 1 {1 N .
10 2 1 1 4 10 0 3 0 0 61
3. 0 0 3 1 0 1 0 0 21
1 2 et 0 1 0 0 0feccaaaae
kansas:
Fort Smith______ 20 .. 0 - 4 0 0 2| -
Little Rock...... 1| . 0 3 6 6 0 1 0 0 7
5 0 20 11 0 11 4 0 160
0 0 1 2 0 1 0 0 19
7 1 0 0 {118
3 0 14 5 1 3 2 4 73
1 0 9 15 0 0 0 0 39
0 0 3 3 0 1 1 0 20
0 0 11 8 0 7 0 0 75
1 0 6 6 0 1 1 0 57
0 0 0 0 0 0 0 0 []
0 0 0 1 0 0 1 2 10
0 0 0 0 0 0 0 0 5
0 0 1 0 0 0 0 0 11
0 0 0 0 1 0 0 0 0
1 3 11 9 0 4 0 37 92
0 0 1 0 0 0 0 10 7
Albuquerque__-. [0 P 0 0 1 2 0 2 0 1 10
ah
Salt Lake City.-. (1} 0 227 4 6 0 2 2 12 34
Nevada:
0o 0 0 1 0 0 0 0 0 5
(115 PRI PR 0 8 5 0 5 0 54 80
0 2 2 136 5 2 0 1 0 2 32
) U B 0 0 2 2 0 1 0 7 25
() J D 0 2 6 20 0 3 0 2 78
Salem.______.___ 0 2 0 1 0 0 0 0 0 6 0
California:

Los Angeles.._.. 21 24 1 8 26 75 3 27 2 51 354
Sacramento______| ) SN PO 0 16 6 1 0 2 0 1 26
San Fraucisco- - . 2 4 2 0 10 9 0 9 0 9 198
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Mg’e oeoewsm Polio-
State and city 'ﬁ{i:' State and city

Cases |Deaths| ©3%€8

Meni
men

ococcus
tis

Cases

Deaths

Polio-
mye-
litis

Massachusetts:
Fall River- oo

© M N e O N O
O o O O = o O
- O O ONM O N

Or O ™ O M

CO O = = o o

~o B © © © o

encephalitis. —Cases New York, 1; Chi 0, 1; 8t. Louis, 5; Topeka, 1; Richmond, Va., 1;
lrmlngrg:m 1; Di co80,

allas, Tex., 1; Portland, Oreg vy

Typhus fever. ~_Cases: New York 1; Chatleston, Q C,1; Atlanta, 3; Savannah, 3; Dallas, 1; Fort Worth,

. L
Pellapm.—Cm: Baltimore, 1; Washington, 1.



FOREIGN AND INSULAR

CANADA

Provinces—Communicable diseases—2 weeks ended December 8,
1933.—During the 2 weeks ended December 2, 1933, cases of certain
communicable diseases were reported by the Department of Pensions
and National Health of Canada, as follows:

! 1
Prince New Sas- British,
Nova On- !Mani- Al-
Disease Edward| Bruns- | Quebec katch- lum- Total
Island | S¢otis | “wick tario | toba | ‘oo fberta! ML

Cerebrospinal meningiti 1 1

Chicken pox. ... 6 3 423 550 166

Bipm'hlory 3 1 5(13 311) 33

ysentery. .

pelas___... 9 7 2
uenza._ ... ._._.___ 18 |occaaeas 13 1
Lethargic encephalitis_ {_______ ' . | oo |oeo oo

easles. - 112 2 | .

(140} o SRS NSURSOUIIN SUIUIIOIN PRI DU 130 7
Paratyphoid fever_____._ D U N SUUIIPRIN PN N,

Pneumonia. - _ . ) U N PO 36 f-oe-

Poliomyelitis. - 1 ) BN P

Scarlet fever. 163 231 80

Smallpox. ) O P A

Trachoma.... 1 1 2

Tuberculosi: 129 il 44

Typhoid fever. .| ccceo]oeaao 4 53 p) N I

‘Whooping cough_..._.._{ ... 11 3 259 120 154

1 No report was received from Alberta for the week ended Dec. 2, 1933.

Ontario Province—Communicable diseases—Four weeks ended No-
vember 25, 1933.—The Department of Health of the Province of
Ontario, Canada, reports certain communicable diseases for the
4 weeks ended November 25, 1933, as follows:

Disease Cases | Deaths Disease Cases | Deaths
Cerebrospinal meningitis. 3 1|l Pneumonia. ...
Chicken pox.._._..___. 908 | oo ! Poliomyelitis......._.
Diphtheria. - - - -ooeeeececemeemeee | Puerperal septicemia.
Dysentery-.
Erysipelas. .

Influenza._.

Tuberculosis

Tularaernia

(1569)



December 29, 1938 1570
JAMAICA

Communicable diseases—Four weeks ended December 2, 1933.—
During the 4 weeks ended December 2, 1933, cases of certain com-
municable diseases were reported in Kingston, Jamaica, and in the
island outside of Kingston, as follows:

——

Other Other
Disease Kti‘x,xgs- locali- Disease K‘l:nga- locali-

ties ties
Chicken pox. . oo 2 9 || Lethargic encephalitis. 3
lphther?:x 2 || Puerperal fever. 2
ysentery 9 15 || Tuberculosis. .- o v oo 38 s
rysipelas 8 || Typhoid fever......oeecamacnaaaes 16 *

prosy 1
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