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normally present fat in the liver. The lesion
is prevented by simultaneous administration
of methionine.
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It is well known that mice are relatively
insensitive to histamine. According to Hal-
pern and Wood(1) the lethal dose of hista-
mine dihydrochloride, injected intraperitone-
ally, is for normal mice 50 mg per 20 gt of
body weight. Adrenalectomy renders the mice
considerably more sensitive to histamine so
that it requires only 0.5 mg per 20 g of
histamine to kill the adrenalectomized mice
(2). It has been shown by the same authors
that pretreatment with Promethazine increases
the resistance of the adrenalectomized mice to
histamine and brings it up to that of the nor-
mal mice. In the same conditions adrenaline
increases also the resistance of the adrenalec-
tomized mice to histamine, but in this case
the toxicity of histamine is not reduced to
normal; the lethal dose of histamine is
brought up from 0.5 mg to 5 mg per 20 g.
Adrenaline therefore does not seem to be the
only factor responsible for the high resistance
of normal mice to histamine.

It is the purpose of this study to investigate
whether cortisone increases the resistance of
adrenalectomized mice to histamine. It has

*We wish to acknowledge the help of Merck
who supplied us graciously through 'Institut National
d’Hygiene with Cortisone used in this experiment.

t Hoépital Broussais, 96 rue Didot, Paris 14°

$1t is considered that the average weight of an
adult mouse is 20 g.

been reported by various authors that corti-
sone can protect this species of animals
against anaphylaxis(3,4). It should be noted,
however, that cortisone does not protect other
species of animals either against histamine or
anaphylactic shock(5-7).

Experimental. Technic. 112 adult mice
(female) weighing about 20 = 5 g were used.
Bilateral adrenalectomy was performed under
light ether anesthesia and the animals allowed
access to normal diet with plenty of fluid.
Right after the operation, the animals re-
ceived subcutaneously 250 y of desoxycorti-
costerone, and 0.5 ml of isotonic saline. The
animals treated with cortisone were injected
with 0.5 mg of the drug twice a day for 3
doses, the last dose was given 4 to 5 hours
before the injection of histamine. The doses
of histamine dihydrochloride were adminis-
tered intraperitoneally in 0.5 ml of normal
saline per 20 g of body weight 48 hours after
the operation. In some animals, hemoconcen-
tration was measured by the change of the
hemoglobin concentration of the blood. Blood
samples were obtained by puncture of the
ophthalmic venous plexus through the inner
anode of the eye with a capillary glass pipette
(8), before injection and again 20 minutes
after injection of histamine. A group of ad-
renalectomized animals treated with cortisone
was also treated with adrenaline. To these
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TABLE 1. Effeet of Cortisone and Adrenaline on Histamine Toxicity in Adrenalectomized
Mice.

~— Control animals —

——After cortisone——

After cortisone
and adrenaline

Histamine, Avg Avg Avg
mg/20 g Mortality  haemo., &% Mortality  haemo., % Mortality  haemo., %
25 3/9 31
D 3/5 65 0/10 12
2.5 5/14 31
5 10/15 50
10 0/6 2
25 2/15 8
50 7/7

TABLE II. Effect of Cortisone and Adrenaline on Histamine Toxicity in Normal Mice.

Histamine,
mg/20 g

Control animals,
mortality

After cortisone,
mortality

After cortisone and adrenaline,
mortality

50 10/10

7/10

10/11

animals 20 y per 20 g of adrenaline were in-
jected subcutaneously 30 minutes before the
injection of histamine. The results of these
experiments are presented in Table I. The
effect of cortisone and of adrenaline on his-
tamine toxicity in the normal mouse was also
investigated using a small number of animals.
The results of these experiments are presented
in Table II.

Results. The data presented in Table I
show that cortisone can increase from 0.5 to
2.5 mg per 20 g the tolerance of adrenalecto-
mized mice to histamine without restoring to
the animals the ability to withstand doses of
histamine tolerated by the normal mouse.
However, treatment with both adrenaline and
cortisone enables adrenalectomized mice to
withstand the same doses of histamine as nor-
mal mice. The degree of tolerance to hista-
mine afforded by these drugs is reflected in
the degree of hemoconcentration. As the
animals are protected with cortisone, or cor-
tisone and adrenaline, the degree of hemo-
concentration usually caused by the injection
of histamine diminishes. Thus, the degree of
hemoconcentration observed in adrenalecto-
mized control animals which received 0.5 mg
per 20 g of histamine was 65%. In animals
treated with cortisone, the same dose of his-
tamine produced an increase of hemoconcen-
tration of 12%; when treated with cortisone,
a dose of histamine as high as 2.5 mg per
20 g determined in the adrenalectomized mice

an increase of hemoconcentration of 31%.
However, after pretreatment with cortisone
and adrenaline which enables the mice to
tolerate as high a dose as 25 mg per 20 g of
histamine, the average hemoconcentration ob-
served is only 8%. The data presented in
Table IT show that neither cortisone nor cozr-
tisone and adrenaline afford much protection
to the normal mouse against histamine tox-
icity.

Discussion. The data presented show that
cortisone affords some protection to the ad-
renalectomized mice against histamine tox-
icity; the treated animals can tolerate a dose
about § times larger than the control animals.
In this respect cortisone behaves much like
adrenaline alone for these adrenalectomized
animals. None of these substances can alone
restore normal tolerance to a single injection
of histamine as is done by promethazine.
However, treatment by adrenaline in animals
receiving cortisone for 24 hours confers the
ability to the adrenalectomized mice to with-
stand the high doses of histamine tolerated by
normal mice. What may be the mechanism of
this phenomenon? Levine and his co-workers
(8) have observed with adrenalectomized ani-
mals that treatment with cortisone increases
the vascular effect of nor-adrenaline. Accord-
ing to these authors, cortisone improves the
ability of the vascular bed to respond to vaso-
constrictor agents.

The experimental data reported here indi-
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cate that the decreased tolerance to histamine
of the adrenalectomized mouse is directly re-
lated to the increase of hemoconcentration
caused by the drug. It appears that the
angiotoxic effect of histamine is potentiated
by the removal of the adrenals. But, as the
animals are protected with cortisone and ad-
renaline, they show a lower degree of hemo-
concentration when injected with histamine.
It seems that these hormones protect the ani-
mals by increasing the resistance of the vas-
cular bed to the toxic effect of histamine on
small vessels. This interpretation is con-
sistent with the results obtained either with
adrenaline alone, or with the anti-histaminic
drugs, which, as it is admitted by certain
authors(10), have a definite effect on the
small vessels. The fact that neither cortisone
nor cortisone and adrenaline afford any pro-
tection to the normal mice is consistent with
the results obtained with promethazine. In
the normal mouse, the toxicity of histamine
may be due to a different mechanism.
Summary. (1) When injected into ad-
renalectomized mice, cortisone enables these
animals to tolerate 5 doses of histamine, which
are usually lethal for the adrenalectomized
animals. (2) Under the same conditions, ad-
renaline enables adrenalectomized mice to
tolerate 5 to 10 lethal doses of histamine.
When, however, adrenalectomized mice are
treated with both cortisone and adrenaline,
they are able to tolerate 50 to 100 lethal doses
of histamine, and their resistance to the drug

Choline Oxidase Activity in Young Rats.*

is brought back to the normal level. (3) The
relationship between increased tolerance to
histamine and lowering of the hemoconcentra-
tion effect of histamine caused by cortisone
and adrenaline in adrenalectomized mice sug-
gests that these hormones exert their protec-
tive effect against the angiotoxic action of
histamine on the small vessels. (4) Contrast-
ing with this remarkable action of cortisone
and adrenaline in adrenalectomized mice,
these hormones do not modify the toxicity of
histamine in normal animals.
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The low activity of choline oxidase in sev-
eral rat liver tumors(1-3) as compared with
normal rat liver, made it of interest to study
the activity of this enzyme in the livers of
young rats. The succinoxidase system, which
is chiefly associated with the large granule

* This investigation has been supported by funds
supplied by the American Cancer Society and the
Alfred P. Sloan Foundation.

(mitochondrial) fraction of rat liver, had
been shown earlier (4) to increase rapidly from
low levels in newborn rats to the normal adult
level in 12-15 days. As choline oxidase has
also been shown to be largely associated with
the large granule fraction of rat liver(5), in
the present study both succinoxidase and
choline oxidase activity were measured. The
results obtained with succinoxidase are in
agreement with the earlier study(4). Choline



