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Tests of Possible Antagonism of Gold for Histamine Toxicity and Certain
Allergic Reactions.*
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There has been considerable discussion
about the possible allergic nature of rheu-
matoid arthritis as a disease process. The
supporting evidence has been both clinical
and experimental. According to Hench,! “no
one has been able to set up any one particular
syndrome as allergic arthritis or to prove
that any of the arthritides are chiefly or
solely the results of bacterial or food allergy.”
However, many attempts have been made to
determine the possible role of bacterial al-
lergy in the production of rheumatoid arth-
ritis.*  Klinge has reported the production
of an arthritis in rabbits sensitized to horse
serum by subsequently injecting horse serum
into the joints.®* More recently Rich and
Gregory have suggested that the character-
istics of rheumatic carditis develop as a re-
sult of anaphylactic hypersensitivity.*

At the same time, increasing evidence has
accumulated that gold salts favorably in-
fluence the clinical course of rheumatoid arth-
ritis>%7 In rats and mice the experimental
arthritis produced by the pleuropneumonia-
like organisms is prevented by the use of gold

* This work was done under contract with the
Office of Naval Research.
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salts and the disease once begun is arrested
by their use.>?

In view of the favorable claims fgr an al-
lergic factor in rheumatoid arthritis and be-
cause gold salts seem to alter favorably the
course of the disease in some unknown way
it was thought desirable to determine whether
the gold ion could prevent histamine toxicity
and anaphylactic shock and beneficially effect
the Arthus phenomenon in animals. If it
could be demonstrated that the gold ion
altered beneficially experimental allergic re-
actions, the mode of beneficial action of gold
in rheumatoid arthritis would be indicated,
and conversely, if such experimental re-
sponses were not altered, this would suggest
that gold acted in some other manner.

Anti-Anaphylactic Effect. Ten guinea pigs
(weighing from 210 to 375 g) were each given
0.1 cc of horse serum hypodermically, and
on the same day and every 3 days thereafter
for 7 doses the guinea pigs were given 10 mg
per kg of gold sodium thiosulfate intramus-
cularly. Twenty-eight days after the initial
injection of the horse serum the animals were
given 0.5 cc of horse serum intravenously
and 11 of the 12 animals died in 5 to 15
minutes. Twelve control animals were given
similar doses of horse serum without gold
sodium thiosulfate, and only 1 animal sur-
vived in this group.

Acute Histamine Toxicity. Ten guinea
pigs (weighing from 210 to 375 g) were
given 10 mg per kg of gold sodium thiosul-
fate intramuscularly for 5 doses in a 7-day
period and 4 of the animals died during the
week, At the end of the week the 6 remain-
ing animals, which had received gold were
given 1 mg per kg of histamine phosphate
intravenously, and they all died in 1 to 5
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minutes. Nine guinea pigs in the same weight
range were taken as controls and given only
the histamine phosphate in the same dosage,
and they all died in 1 to 5 minutes after the
injection.

Arthus Phenomenon. Rabbits were used to
determine the possible ameliorating effects of
gold sodium thiosulfate on the Arthus phe-
nomenon. The method was as follows: 10
rabbits were sensitized by weekly subcutan-
eous injections of 1 cc of a 1 to 10 dilution
of horse serum in physiological saline solu-
tion, according to the method previously used
in this department.!® After sensitization
was established, as shown by swelling at the
site of injection, the rabbits were divided
into 2 groups of 5 each. One group was given
weekly intravenous injections of gold sodium
thiosulfate beginning at 10 mg per kg and
increasing to 30 mg per kg. The total dosage
was 100 mg per kg in 6 weeks. The other
group of 5 rabbits were kept as a control.
The day following the intravenous injections
of gold sodium thiosulfate, all 10 animals
were given a subcutaneous injection of 1.0
cc of a 1 to 10 dilution of horse serum in
physiological saline. The diameters of the
resulting swellings were recorded at the end
of 24 hours. The average diameters of the
swellings in the control group ranged from
2.5 to 4.0 cm and in the gold treated group
from 2.4 to 4.6 cm. Thus there was no
demonstrable difference between the treated
and untreated animals in the size of the
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wheals resulting from the horse serum.

Gold was given intravenously to these rab-
bits as a matter of convenience and because
this method is also used clinically.

Discussion. Evidently gold sodium thio-
sulfate given intramuscularly to guinea pigs
offers no protection against anaphylactic
shock, or the acute toxicity of histamine.
Further, gold sodium thiosulfate does not
affect the development of the characteristic
wheal in the Arthus phenomenon; although,
it should be stated that the antihistamine
agents, pyribenzamine and benadryl, likewise
fail to inhibit the development of this phe-
nomenon.!*  However, Kyser, McCarter,
and Stengle have recently reported that anti-
histamine drugs impede the development of
myocardial lesions in rabbits injected with
horse serum.*? Since gold sodium thiosulfate
does not appear to alter these manifestations
of experimental sensitivity, it seems reason-
able to assume that the beneficial action of
gold therapeutically also does not rest on in-
hibition or suppression of allergic responses.

Conclusions. (1) Gold sodium thiosulfate
failed to protect guinea pigs against lethal
doses of histamine and anaphylactic shock,
and did not demonstrably alter the magni-
tude of the Arthus phenomenon in rabbits.
(2) These negative results suggest that the
gold ion mediates its beneficial effects in rheu-
matoid arthritis in ways other than by amelio-
ration of objective allergic manifestations.
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