of 5-hydroxytryptamine was not signifi-
cantly changed by the administration
of Tremorine.

Oxotremorine, a metabolite of Trem-
orine (/1) was also investigated. When
200 pg/kg was injected intraperitone-
ally, the concentration of norepineph-
rine in the brain stem of the rat de-
creased, while the concentration of
5-hydroxytryptamine increased after 60
minutes, but the limited quantity we
were able to obtain (7/2) did not allow
further investigation.

These results are in partial agreement

with recent clinical findings which sug-
gest that there might be some biochem-
ical malfunction in Parkinson’s disease,
especially with regard to the metabolism
of catecholamines. They also appear
to be relevant to findings in drug-in-
duced extrapyramidal reactions (/3).
“Our results with 5-hydroxytryptamine
are not in agreement with those of
Bernheimer, Birkmayer, and Hornykie-
wicz (4) who used brains from patients
with Parkinson’s disease, but appear to
find support in the studies of Domer
and Feldberg (/4) who showed that
intraventricular administration of 5-
hydroxytryptamine enhanced, while
catecholamines depressed, drug-induced
tremors in the cat.

When Tremorine is administered to
the adrenalectomized rat, the depletion
of norepinephrine is increased, the con-
centration of 5-hydroxytryptamine is
unaltered, and tremor is diminished;
this suggests that Tremorine tremor,
and perhaps parkinsonian tremor, in-
volves both central and peripheral
mechanisms, and that those in the pe-
riphery modulate those in the central
nervous system by feedback.

The studies mentioned above also
suggest why present-day pharmacother-
apy of Parkinsonism is less than ideal.
It is apparent that the basic disorder has
not been clearly determined and that
current attempts at correction offer
only partial solutions of the problem.
The exact role in motor function of the
biogenic amines studied is still to be
elucidated. It is significant that Trem-
orine, which gives rise to a condition
in laboratory animals that simulates the
Parkinson syndrome so remarkably, also
reproduces acutely some of the bio-
chemical features of this disease (see
15).

ALEXANDER H. FRIEDMAN
ROBERT J. AYLESWORTH
GERTRUD FRIEDMAN
Department of Pharmacology and
Toxicology, University of Wisconsin
Medical School, Madison 6
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Antigenic Histamine Release
from Passively Sensitized
Human Leukocytes

Abstract. With histamine release as
an indicator, consistent passive sensiti-
zation of normal human leukocytes to
specific antigen could be achieved with
human serum, fresh or stored at —70°C,
from allergic individuals. With certain
sera, dilution slowed the rate of sensiti-
zation but increased eventual histamine
release.

When specific antigen is incubated
with blood from a person with atopic
allergy, histamine is released from the
leukocytes (primarily basophiles) into
the plasma (/). Since the same reac-
tion occurs if antigen is added to
washed leukocytes, free skin-sensitiz-
ing antibody has no apparent role in

Table 1. Histamine released from normal cell
suspensions after incubating 4 hours with di-
luted (50 percent) serum and 1 hour with
Timothy antigen (.03 «g protein nitrogen per
milliliter). The total cellular histamine was
85 ug/liter.

Cell Incubation Histamine
samples 4 hours 1 hour (ug [liter)
1-2 Tyrode’s Antigen 5.9
3-4 A.S.* Antigen 39.5
5-6 AS. No antigen 4.6
7-8 N.S. T Antigen 5.1

* Allergic serum (pt. Sh.). 4 Normal serum.

the reaction; apparently, the leukocytes
have been sensitized optimally in vivo
(2). Accordingly, the immunologic be-
havior of skin-sensitizing antibody in
vitro can be studied only by passive
sensitization of normal cells. However,
the results of earlier attempts to ac-
complish such passive sensitization
have been disappointing (3). In the
one published report in which histamine
release was the indicator, Middleton
was successful in only three of ten ex-
periments (4).

In our study, certain modifications
have made possible the consistent and
reproducible passible sensitization of
normal leukocytes. Serum was donated
by twelve persons who were known to
be allergic to Timothy pollen by the
usual criteria as well as by release in
vitro of histamine with their own leuko-
cytes. The serum was stored at —70°C
until used. Four nonallergic persons
served as cell donors. For each experi-
ment, nonallergic blood, collected in a
siliconized syringe containing heparin,
was centrifuged immediately. The
buffy coat was removed, washed twice
with Tyrode’s solution, and separate
samples were suspended in 2-ml vol-
umes of Tyrode’s solution, normal se-
rum, or allergic serum. The suspen-
sions were incubated in a water bath
at 37°C for periods from 30 minutes
to 6 hours. Timothy-pollen antigen was
then added to make a concentration of
0.03 ug of protein nitrogen per milli-
liter; incubation was continued for one
hour. After centrifugation, each cell-
free supernatant solution was assayed
for histamine content by a method com-
bining two modifications of the Shore
fluorometric procedure (5).

In each of 40 experiments, cells in-
cubated with allergic serum released
significantly more histamine after addi-
tion of antigen than those incubated
with normal serum or with Tyrode’s so-
lution. These experiments included
16 different donor-donor combinations
(Table 1). The effect of brief heating
is shown in Table 2. All allergic sera
were inactivated by heating at 56°C
for 45 minutes, but their specific activ-
ity, as shown by passive transfer to
skin, was not appreciably diminished.
Similarly, freezing at ordinary tempera-
tures (—10° to —18°C) did not pre-
serve activity; consistent results were
obtained only with fresh sera or with
sera stored at —70°C. Apparently,
complement was not necessary for sen-
sitization, since the chelating agent,
EDTA (.01M), did not block sensitiza-
tion by active serum and fresh normal
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Table 2. Histamine released from normal cell
suspensions after 4 hours’ incubation with al-
lergic serum (pt. Bo.) and 1 hour’s incubation
with Timothy antigen (0.3 #g protein nitro-
gen per milliliter). Each sample was suspend-
ed in 3 ml of serum and 2 ml of Tyrode’s
solution.

Cell Incubation Histamine
samples 4 hours 1 hour (ug [liter)
1-2 Serum Antigen 17.8
3-4 Serum No antigen 2.3
5-6 Serum*  Antigen 2.1
7-8 Serumt  Antigen - 20.6
9-10 Serum*t Antigen 2.1
* Serum was heated at 56°C for 30 min. 1 Cells

suspended in 2 ml of allergic serum, 1 ml of
fresh wunheated normal serum, and 2 ml of
Tyrode’s solution.

serum did not restore the activity of
heated allergic serum (Table 2).

Generally, we removed the allergic
serum from the cells before adding
antigen; this was done to reduce fluor-
escence contributed by serum factors
(including histamine). However, his-
tamine release after the addition of
antigen was similar when the serum
was left in the system.

In the first series of studies made
possible by establishing the conditions
essential for passive transfer in vitro,
we measured the rate of sensitiza-
tion of normal cells by various dilu-
tions of allergic serum. In Fig. 1 are
the results of experiments with three

0.6+

@uumung whole serum
W——u 50% serum 0
Arenea25% serum »°

o ) ) o
y @ > &

o
1

Fraction of Total Histamine Released (less control)

053 2
Hours of Incubation (before antigen)

Fig. 1. Histamine released from Va. cells
by Timothy antigen (.03 #g protein nitro-
gen/ml) after incubation with sera from
donors Sh. and Ad. Reaction volume was
2 ml. Serum was removed and replaced
with Tyrode’s solution before antigen was
added. Since the actual concentration of
histamine released by antigen was directly
proportional to the total available cellular
histamine for any experimental condition,
the results are expressed as the fraction of
total histamine released.
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dilutions of two allergic sera. The cells
were from the same donor, and both
the reaction volumes and cell concen-
tration were kept constant. In each
experiment, the serum was removed
at the end of the first incubation and
the cells were resuspended in Tyrode’s
solution before antigen was added. The
controls, for each point, consisted of
the identical steps, but with no antigen
in the last hour of incubation. It is
apparent that these sera differ, both in
the rate of sensitization, and in the
maximum amount of histamine that
can be released. When serum Sh was
diluted, the rate of sensitization was
slower, yet the degree of sensitization
after 4 and 6 hours incubation was
greater than with whole serum. The
enhancing effect of dilution has oc-
curred consistently in repeated studies
with three sera (including Sk); the
differences are not great enough, how-
ever, to suggest the presence of a serum
inhibitor. By contrast, two other sera
(including Ad, Fig. 1) sensitized the
cells at a slower rate, and histamine
release was roughly proportional to the
assumed antibody concentration. For-
tunately, the spontaneous release of
histamine during serum incubation up
to 6 hours has always been relatively
small so that the available histamine
for antigenic release is not appreciably
reduced.

The major difference between these
studies and earlier ones which produced
unsatisfactory results, both in our labo-
ratory and elsewhere, was the recog-
nition that the allergic sera were unex-
pectedly labile during handling and
storage. Although . the skin-sensitizing
antibody is known to be more labile
than other antibodies, its activity (as
measured by passive transfer to skin)
is abolished only by prolonged heating
(up to 4 hours), and storage, even at
room temperature, has no measurable
effect for as long as 6 months (6).

Histamine release caused by specific
antigen is an indicator of specific re-
activity which has both qualitative and
quantitative implications for studying
human allergy. If attention is given to
maintaining the activity of allergic
sera, passive transfer of reactivity to
other human tissues such as lung
should be feasible, and precision should
improve as purified antigens become
available (7; 8).
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Carbohydrate Digestion
in the Cockroach

Abstract. The digestive tract of the
cockroach, Blaberus craniifer Burmeis-
ter, contains amylase, a- and B-gluco-
sidases, [-fructofuranosidase, a- and
B-galactosidases, but no cellulase. The
most active site of hydrolytic action is
the midgut, followed by the foregut,
hindgut, salivary gland tissue, and Mal-
pighian tubules.

The digestive enzymes of cockroaches
have received the attention of many
investigators (1, 2, 3). It is desirable
to broaden the base for generalization
regarding the distribution of carbohy-
drases in this group of insects and to
have specific information about addi-
tional cockroach species. Accordingly,
salivary glands, digestive tracts and
Malpighian tubules of adult specimens
of Blaberus craniifer Burmeister have
‘been examined qualitatively for evi-
dence of carbohydrase activity.

Cockroaches were reared in aquaria
at about 26°C. Pablum (4) was pro-
vided twice a week, this being fortified
periodically with Brewer’s yeast. Prior
to . experimentation, the cockroaches
were isolated and food was withheld
for a minimum of 1 week, to permit
their digestive tracts to be cleared of
nutriment. Water was supplied continu-
ously, but 24 hours before testing tap
water was replaced by distilled water.
During the final 12 hours, complete
starvation was imposed.

The cockroaches were anesthetized
with ethyl ether and their alimentary
tracts removed. These were freed of
adhering tissues and sectioned into fore-,
mid-, and hindgut, and Malpighian
tubules. Salivary glands were also re-
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