SENSITIVITY IN PERTUSSIS-VACCINATED RATS

whether the difference in porphyrin concen-
tration in the kidney is due to differences in
tubular reabsorption of uro- and coproporphy-
rin,

The high concentration of protoporphyrin
in the liver parenchyma adjacent to the gall-
bladder suggests that considerable amounts
of this porphyrin are reabsorbed from the
gallbladder by way of the lymphatics.

Summary and conclusions. 1. Allylisopro-
pylacetylcarbamid (“Sedormid”) produces an
hepatic form of porphyria in rabbits. 2. The
livers of these animals contain large amounts
of proto-, copro- and uroporphyrin, the latter
chiefly in the form of non fluorescing pre-
cursors. Porphobilinogen is also present. 3.
The protoporphyrin is excreted only, and the
coproporphyrin chiefly, in the bile, most of
the uro- type porphyrins appearing in the
urine, in amounts ranging up to 60 mg in 24
hours. The latter consists mainly of type
III isomers, but type I has also been identi-
fied in small amount. Large amounts of por-
phobilinogen are excreted in the urine. 4.
The porphyrin content of erythrocytes, bone
marrow, spleen, and brain is within normal
limits. 3. Transient paresis of hind limbs,
dilatation of the stomach, and constriction of
the pylorus are noted, with irregular small
bowel spasm. Death is invariably due to
rupture of the stomach. 6. The possibility is
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discussed that the genesis of the porphyria is
related to a primary effect of the Sedormid on
the formation of iron porphyrin enzymes in the
liver cell.

The authors are indebted to Marie Kiefer, Kath-
erine Hiduchenko, and Michael Keprios for their
assistance in these studies.

1. Schmid, R., Hanson, B., and Schwartz, S,
Proc. Soc. Expe. Bror. AND Meb,, 1952, v79, 459.

2. Schwartz, S., Keprios, M., and Schmid, R,
Proc. Soc. Exp. BioL. AND MEp,, 1952, v79, 463.

3. a. Watson, C. J, Lowry, P. T, Schmid, R,
Hawkinson, V., and Schwartz, S., Trans. Assn. Am.
Phys., 1951, v64, 345; b. Schmid, R., and Watson,
C. J., to be published.

4. Ellinger, A, und Riesser, O., Z. f. physiol.,
Chemie, 1916, v98, 1.

5. Fischer, H., und Duesberg, R., Arch. exp. Pathol.
und Pharmakol., 1932, v166, 95.

6. Neubauer, O., Arch. Exp. Path. u. Pharmakol.,
1900, v43, 456.

7. Waldenstrom, J., and Wendt, S., Z. f. physiol.
Chemie, 1939, v259, 157.

8. Duesberg, R., Muenchner Med. Wchschr., 1932,
v79, 1821.

9. Schwartz, S, Zieve, L., and Watson, C. J,
J. Lab. and Clin. Med., 1951, v37, 843.

10. Schwartz, S., and Wikoff, H. M., J. Biol. Chem.,
1952, v194, 2.

11. Kapp, E. M,, and Coburn, A. F., Brit. J. Exp.
Path., 1936, v17, 255.

Received November 23, 1952. P.S.E.B.M., 1952, v8l.

Histamine Sensitivity and Anaphylaxis in the Pertussis-Vaccinated Rat.*
(1

Saur Maikier aNp BerTy J. HArGIs.

From the Allergy Research Laboratory, Depariment of Medicine, Northwestern University
Medical School, Chicago, Ill.

The intact, white rat is known to be rela-
tively insensitive to both histamine and ana-
phylactic shock. The resistance to both these
insults can be significantly diminished by
adrenalectomy (1-3) or hypophysectomy(3,4).
This behavior is not unlike that exhibited by

* This investigation was supported, in part, by a
research grant from Sharp and Dohme, West Point,
Pa.

the mouse(5,6). In the latter species it has
been reported that a preliminary inoculation
of Hemophilus pertussis likewise diminishes the
resistance to both histamine(7) and anaphy-
lactic shock(8). The present report is con-
cerned with the effect of H. pertussis vaccina-
tion on these insults in the white rat.

Methods and results. (1) Female, white
rats of about 100 g weight were injected intra-
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TABLE I. Effect of Pertussis Vaccination on the
Resistance of the Rat to Histamine.

Histamine
phosphate, Mortality rate*
mg/kg Control Pertussis-vaccinated
187.5 /10 0/10
375 0/10
750 N30 3/10
1500 2,10 13/17
“ Mortality rate = number of animals dead
after 24 hr, No, animals tested.

peritoneally (i.p.) with 25,000 million phase
I H. pertussis organisms contained in a volume
of 1 ml. On the fourth dayv after inoculation
groups of animals were injected ip. with
various concentrations of histamine diphos-
phate solution in saline. As controls, unvac-
cinated animals were treated concurrently.
The figures in Table I indicate the mortality
rate, determined as the number of animals
dead after 24 hr number of animals tested.
It is apparent that H. pertussis is effective in
lowering the resistance of the rat to histamine.

(2) A series of white rats of approximately
the same weight received a single i.p. inocula-
tion of 1 ml of a mixture containing 25,000
million H. pertussis organisms and 0.1 ml of
horse serum. A control group received only
the 0.1 ml of horse serum diluted to a 1.0
ml volume. On the tenth subsequent day both
groups were challenged by the intravenous in-
jection of 0.1 ml of horse serum. The results
show a mortality rate of 027 for the control
group as compared to 47,50 for the pertussis-
inoculated group. Although the three surviv-
ing animals in the pertussis-vaccinated series
showed symptoms of severe shock, only an
occasional animal in the control group exhibi-
ted shock symptoms, always minimal. Thus,
it has been shown that pertussis vaccination
possesses the capacity of markedly increasing
the anaphylactic sensitivity of the rat to an
antigen.

(3) Two small groups of rats, vaccinated
with pertussis and sensitized to horse serum,
were given 25 mg cortisone subcutaneously 4
and 18 hr before challenge, respectively. The
mortality rates were 6,6 and 2/5, respectively,
thus suggesting that cortisone, in proper doses
and at correct time intervals, may have the
capacity of protecting the sensitized rat
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against fatal anaphylactic shock. The surviv-
ing animals all exhibited marked shock
symptoms.

(4) Three rats of each of 5 experimental
groups were sacrificed by asphyxiation with
chloroform and immediately autopsied. These
groups consisted of (a) normal, untreated
animals, (b) animals inoculated with pertussis
vaccine and sensitized to horse serum 10 days
previously, (c) animals treated as in (b) but
sacrificed during anaphylactic shock, (d)
animals in histamine shock after pertussis
vaccination and (e) unvaccinated, horse
serum sensitized animals following challenge
with horse serum. No pathological post mor-
tem findings, gross or microscopical, were
evident in rats of groups (a), (b) and (e).
The animals of group (c) showed grossly,
right heart dilation, collapsed lungs, congested
liver, gut and brain and essentially normal
adrenals and spleen. The gross post mortem
findings of the animals in group (d) showed
dilation of the right auricle, markedly hemor-
rhagic and somewhat collapsed lungs, mark-
edly congested liver and brain and essentially
normal adrenals and spleen. The microscopi-
cal changes of the latter two groups were
strikingly similar. The vessels of the heart
were distended with blood cells; there was
some vacuolization with separation of the
muscle fibers. The lungs were congested and
there were areas of atelectasis, edema and
dilated alveoli. Occasionally, about the bron-
chi was seen an infiltration of cells. The liver
showed minimal congestive changes. The
brain was edematous with meningeal conges-
tion. There was marked congestion of the
medulla of the adrenals with minimal cortical
congestion. The spleens were essentially
normal.

Summary. Inoculation of the white rat with
Hemophilus pertussis increases its sensitivity
to histamine. Pertussis mixed with horse
serum markedly enhances the ability of the
antigen to produce anaphylactic sensitivity.
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Mechanism of Anaphylaxis in the Rabbit. Further Evidence Against

Plasma Protease Mechanism.*

(19989)

Frovp C. McINTIRE, L. W. RoTH, AND MURIEL SPROULL.
From Abbott Laboratories, North Chicago, Iil.

The theory that the development of anaphy-
laxis depends upon the activation of plasma
protease (plasmin, or fibrinolysin) has numer-
ous adherents. Although this theory lacks
the support of direct and unequivocal evi-
dence, and in spite of direct evidence in oppo-
sition(1), it enjoys sufficiently wide accep-
tance to be indicated as the probable mechan-
ism of anaphylaxis in a recent review(3). The
literature pertinent to the activation of plasma
protease by immune reactions was recently re-
viewed briefly by Geiger(4), who, as a result
of his own careful experiments, considered it
‘“unlikely that anaphylactic symptoms in rab-
bits can be attributed solely to activation of
plasma protease.” In our studies of the mech-
anism of the anaphylactic reaction in the
rabbit, we have utilized as a criterion the
release of histamine from blood cells, which
follows the addition of antigen to the blood
from a sensitized rabbit in vitro. In an earlier
publication(1), we indicated that the partici-
pation of plasma protease in the in vitro re-
lease of histamine in rabbit blood was doubt-
ful because: 1. Excessive quantities of soybean
trypsin inhibitor failed to inhibit the hista-
mine release, and 2. Large amounts of bovine
fibrinolysin failed to release significant
amounts of histamine.

To obtain an even more direct type of evi-
dence, we have now activated plasma protease
of rabbit blood by means of streptokinase both
in vitro and in vivo, and have compared the
effects of antigen and streptokinase with re-
spect to the activation of protease, the release
of histamine in vitro, and the development of

* A preliminary report was presented at Federation
Meetings, New York, March 1952.

anaphylactic symptoms in vivo. The results of
the in vitro experiments, Table I, indicate that
there is a complete lack of correlation between
histamine release and protease activation.
Homologous antigen released a large amount
of histamine and failed to activate a detecta-
ble amount of plasma protease; conversely,
streptokinase markedly activated plasma pro-
tease and in so doing did not release signifi-
cant amounts of histamine. From the data
in Table II, it is apparent that there is no
correlation between protease activation in
vivo and the development of anaphylaxis.
There is no significant difference in protease
level between the blood of normal rabbits and
blood withdrawn from challenged rabbits at
the time of anaphylactic death, prior to death,
or during severe anaphylactic symptoms. Con-
versely, rabbits treated with streptokinase
showed no anaphylactic symptoms even
though there was a several-fold elevation of
the plasma protease level in all cases but one.
The evidence presented here not only casts
extreme doubt upon the plasma protease
theory of the mechanism of anaphylaxis in the
rabbit, but also calls for a more critical atti-
tude toward this theory in relation to other
species. »

Experimental. The streptokinase (SK)
preparation, kindly supplied by Mr. Frank
Ablondi, of Lederle Laboratories, was dis-
solved in physiological sodium chloride solu-
tion immediately before use. The SK units
indicated are Lederle units.

The details of rabbit sensitization, and the
in vitro histamine release technic were pre-
sented previously(1,2). The in wvitro hista-
mine release was carried out both at 37.5°C,



