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Anaphylaxis in the Mouse: Possible Relation of the Schultz-Dale Reaction
to Serotonin Release.* (22579)

Mary ALEXANDER Frnk.

he evidence against the release of hista-
2 ijn mouse anaphylaxis has been sum-
ized(1). The purpose of the experiments
rted here is to determine, using the
iltz-Dale technic, whether or not the sub-
ce responsible for contraction of the sensi-
| mouse uterus in the presence of antigen
rotonin (S-hydroxytryptamine).
aterigls and methods. The virgin female
were of the DBA or BALB/c strains,
were over 6 months of age when used.

his work was supported in part by the Amcrican
v Soviety upon recommendation of Committee
-owth of National Research Council.

The mice were immunized intramuscularly in
the hind legs with alum-precipitated egg
white. as previously described(1). This tech-
nic of immunization is sufficient to render the
mice anaphylactically sensitive to egg al-
bumin as evidenced by the occurrence of a
characteristic shock reaction on the intraven-
ous injection of egg albumin(2): and by a
contraction of the uterine smooth muscle of
the sensitized mouse upon the addition of egg
albumin in witre, using the classical Schultz-
Dale technic(1). Mice which had not re-
ceived a prior injection of antigen never re-
acted by either technic when cggz white was
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added. Further evidence of a real anaphylac-
tic sensitivity was the observation of desensi-
tization of the sensitized uterus after the ad-
dition of antigen(1). Circulating antibodies
have been demonstrated in mice after im-
munization under parallel conditions(3): and
the passive transfer of sensitivity has been
effected by the administration of antiserum
from similarly immunized mice to normal
mice(1). Testing for intracutaneous sensi-
tivity in the immunized mouse has repeatedly
given negative results. ‘

The technic used in the Schultz-Dale reac-
tion, as previously described(!l) consists, in
brief, of attaching one-half of one uterine
horn from the mouse to a lever in a water
bath, and recording the contractions on a ky-
mograph prior to and during the addition of
the antigen.

Because this study is specifically intended
to demonstrate drug inhibition of the anaphy-
lactic reaction on kmown sensitized uteri, the
criterion selected for determining sensitivity
to egg white was the demonstration of a posi-
tive Schultz-Dale reaction on one or 2 of the
4 uterine strips. Only those mice were used
which fulfilled this criterion. When normal
mice were used to test drug sensitivity, it is
so noted in the text.

Results. Reactivity of mouse uteri to sero-
tonin, Serotonin! was dissolved in Ringer’s
solution, and the reactivity of normal and of
sensitized uteri determined. It was found
that a dose of 0.05y ml of bath was always
sufficient to produce a good contraction in
normal or sensitized uterine strips. Some
strips reacted equally well to a smaller quan-
tity. This amount is similar to that required
to stimulate the mouse jejunum(4) and the
rat uterus(4,5.6). Inhibition of serotonin con-
traction with ysergic  acid  diethylamide
L.SD) and with reserpine. The addition of
LSDY in a concentration of 3y 1 was suf-
ticient to prevent the reaction to 0.05-0.1y.
ml of serotonin when LSD was added immedi-
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ately before the serotonin; 1y | was suf-
ficient when the serotonin was added
after 5 minutes had elapsed. These find-
ings are comparable to those of pre-
vious workers(5-7) for the rat uterus. Reser-
pinet in a concentration of 5 mg | was suf-
ficient to antagonize the reaction to 0.05-
0.1y ml of serotonin when in contact with
the uterus for 5 minutes prior to addition of
serotonin. This amount is 5 times greater
than that reported recently by Costa(7) as
being necessary to antagonize the serotonin
contraction of the rat uterus: smaller concen-
trations were not tested here. Inhibition of
anaphkyvlactic contraction with LSD and with
reserpine, A total of 16 sensitized mice were
used: 6 were tested by showing positive reac-
tions to egg white on 2 of the 4 uterine strips,
and complete inhibition of anaphylaxis in the
presence of 1-3y 1 of LSD on the other 2
strips; 6 were tested similarly, using 5 mg-1
of reserpine; -one strip- from each of the re-
maining 4 mice was tested to demonstrate the
anaphylactic contraction. one stiip ‘was tested
in the presence of LSD, and one in reserpine.
Following each test in the presence of drug,
the reaction of the strip to serotonin and to
10y ‘ml of acetylcholine(1) was tested, Uter-
ine strips tested in the absence of drug gave
uniformly positive Schultz-Dale reactions on
the addition of egg albumin. In all of the 10
mice tested with LSD, 6 in duplicate. the re-
action to egg albumin was completely inhib-
ited: in all of the 10 with reserpine, identical
inhibition was shown. The drugs inhibited
the reaction to serotonin in every case, and
never inhibited the reaction to acetylcholine.

Discussion. The evidence against the im-
portance of histamine in mouse anaphylaxis
consists primarily of the fact that the intact
mouse and the isolated uterine strip of the
mouse are sensitive only to enormous doses of
the drug. that the body of the mouse prob-
ably does not contain sufficient histamine to
produce a reaction, and that anaphylaxis in
the intact mouse or on the isolated uterine
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strip cannot be inhibited by antihistaminic
drugs.

It has been shown in this study that the
isolated uierine strip is sensitive to 0.05y/ml
of serotonin, while a concentration of hista-
- mine of 50y,/ml(1) is necessary to produce a
reaction. Thus the isolated tissue of the
mouse is 1,000 times more sensitive to serg-
tonin than it is to histamine. This sensitivity
is completely abolished with the seratonin an-
tagonists LSD and reserpine; and the ana-
phylactic contraction iz completely inhibited
in the presence of these drugs. Serotonin is
the only substance known to be inhibited by
these two drugs. It has also been shown(6)
that the tissues of the mouse contain a quan-
tity of serotonin easily sufficient to produce
the anaphylactic response. These findings
support the hypothesis that the anaphylactic
reaction in the mouse is dependent on the re-
lease of serotonin.

Summary. (1) The egg white sensitized or
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. normal mouse ulerus is 1,000 Limes more sen-

sitive to serotonin than it is to histamine. (2)
This sensitivity is completely abolished in the
presence of two known serotonin antagonists,
LSD and reserpine. (3) LSD and reserpine,
which as far as is known inhibit only sero-
tonin, always and completely prevented the
anaphylactic contraction on strips of demon-
strably sensitized uterus in the ten trials with
each drug.
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