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It is well known that pertussis vaccine in-
creases susceptibility of mice to histamine(1)
and to active(2) and passive(3.4) anaphy-
laxis. It hardly seems likely that the con-
comitant sensitivity of pertussis-inoculated
mice to histamine and to anaphylaxis is coin-
cidental. However, some evidence has been
presented against the importance of hista-
mine in mouse anaphylaxis(3). Recently.
Fink demonstrated that the anaphylactic con-
traction of isolated mouse uterus is inhibited
by lysergic acid diethylamide (LSD) and re-
serpine(5). It was also shown that the egg-
white sensitized and normal mouse uterus is
1000 times more sensitive to serotonin than to
histamine. In view of the aforementioned
experiments, the sensitivity of pertussis-inocu-
lated mice to serotonin was determined.

Materials and methods. Male 20 to 27 g
Tumblebrook Farm (TF) Swiss Webster
mice and male 17 to 21 g Swiss Webster mice
from the National Laboratory Animals Co.
(NLA) were inoculated i.p. with 0.1 ml of
Hemophilus pertussis vaccine (48.8 billion
organisms/ml). Four days later (when the
peak of histamine sensitivity is known to oc-
cur) pertussis-inoculated mice as well as un-
inoculated control animals were challenged

* This investigation was supported by research
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i.p. with various doses of histamine dihydro-
chloride or serotonin creatinine sulfate. In
the experiment involving pertussis-inoculated
and uninoculated NLA mice 5 dosage groups
containing 8 mice per group were employed
in determining the LD;, of either histamine
or serotonin. An exception to this procedure
occurred in the uninoculated mice challenged
with histamine, where only 1 group of 8 mice
was challenged with a single dose of hista-
mine. Since all animals survived, the LDj,
was expressed as > the dose injected. In the
experiment involving pertussis-inoculated and
uninoculated TF mice 3 dosage groups con-
sisting of 6 mice per group were utilized in
each instance in determining the LDj, of each
drug. Total number of animals used in both
experiments was 200. Deaths were noted for
a period of 24 hours. Median lethal doses
were calculated by the method of Litchfield
and Wilcoxon(6) and are expressed in terms
of mg/kg of base.

Results. The data in Table I demonstrate
that administration of pertussis vaccine
greatly increases susceptibility of the mouse
to the lethal effects of both serotonin and his-
tamine. The LD;, and 19/20 confidence
limits of serotonin were 7.9 (5.4-11.4) mg/
kg in pertussis-inoculated TF mice and 364
(251 - 528) mg/kg in uninoculated TF ani-
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TABLE I. LD, of Serotonin and Histamine in Pertussis-Inoculated and Uninoculated Mice.

LD and 19/20 confidence limits of :

Histamine dihydro-
chloridet (mg/kg base)

Mice

Serotonin
creatinine sulfatet®

Pertussis-inoculated (TF) 3.0 (

Uninoculated (TF)
Pertussis-inoculated (NLA)
Uninoculated (NILA)

915 (822 -1071 )i
8.0( 5.0-
> 620

2.1-  47)% 7.9 ( 5.4 11.4)§
364 (251 -518 )§
12.6 ( 5.4- 28.4)]

603 (568 -639 )

12.9)

* Creatinine itself (1000 mg/kg) was not lethal to pertussis-inoculated or uninoculated mice.

t Both materials were dissolved in distilled H,O.
1 Difference between these values is statistically significant (p = .05).

§ Idem
[

mals. The LDyo and 19/20 confidence limits
of histamine were 3.0 (2.1 -4.7) mg/kg in
pertussis-injected TF mice and 915 (822 -
1071) mg/kg in uninoculated TF controls.
The I.Dj;y and 19/20 confidence limits of
serotonin were 12.6 (5.4-28.4) mg/kg in
pertussis-inoculated NLA mice and 603
(568 — 639) mg/kg in uninoculated NLA ani-
mals. The LDj, and 19/20 confidence limits
of histamine were 8.0 (5.0-12.9) mg/kg in
pertussis-inoculated NLA mice; the LD;, of
histamine in uninoculated NLA controls was
>620 mg/kg. Since no overlapping of the
confidence limits occurred, the difference be-
tween the LD;, doses of these drugs in per-
tussis-inoculated and uninoculated mice can
be considered significant at the p = .05 level.

Discussion. It should be pointed out that
the pertussis-inoculated mouse is not a gen-
erally weakened animal more susceptible to
all sorts of stressor agents(3). Its altered re-
activity is apparently selective. While it is
more sensitive than normal mice to lethal
effects of histamine(1) serotonin, anaphy-
laxis(3,4) Gram negative vaccines(3) and en-
dotoxins(7,8) it is no more susceptible than
normal animals to lethal effects of carba-
minoylcholine(3), methacholine, epinephrine
and heat stress(9). It is quite probable that
both histamine and serotonin are of impor-
tance in mouse anaphylaxis. It has recently

been demonstrated that edema produced in
the rat by ovomucoid and other agents which
damage mast cells is mediated by a combina-
tion of serotonin and histamine or closely re-
lated substances(10).

Summary.  Pertussis vaccine sensitizes
mice to the lethal effects of serotonin. The
LD;, of serotonin in pertussis-inoculated
NLA mice was 12.6 mg/kg as compared with
602 mg/kg in uninoculated NLA controls.
The LDj of serotonin in pertussis-inoculated
TF mice was 7.9 mg/kg as compared with
364 mg/kg in uninoculated TF animals.
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