Diminution of the eosinophilotactic
response, a specific effect of
injections of allergenic extracts
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The eosinophilotactic response was observed in seven untreated patients with pollinosis
who appeared to be clinically sensitive to two pollens. The subjects reacted intensely
by skin test to extracts of both pollens to which they also gave a marked eosinophilo-
tactic response. Each patient received a course of imjections with one of the two
extracts giving the responses described and, after three to four months, the tests were
repeated. A highly significant decrease in the eosinophilotactic response was observed
in tests with those extracts given by injection, whereas no significant change was
seen in tests dome with the extracts withheld. It is concluded that the decrcase
observed is a specific response to injection therapy.

tudies have shown that an intense local cosinophilia ean be produced when
the appropriate pollen extraet is applied to the abraded skin of an individual
with seasonal hay fever or asthma.'-®* This eosinophilotactic response appears to
be better correlated with clinical sensitivity to pollen than either the seratch or
the intracutaneous test,® although this point has not been adequately studied.
Barlier uncontrolled observations® indicated that conventional injeetion
therapy with aqueous ragweed pollen extract in selected patients brought about
a reduction in the intensity of this response. This observation seemed of sufficient
interest to warrant re-examination under conditions of experimental control.

METHODS

Seven patients were selected who had seasonal asthma or rhinitis and positive
serateh and intradermal skin tests to the appropriate pollen, and who further
exhibited striking eosinophilotactic responses to extracts of two or more pollens.
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The procedure used entailed the removal of the superficial layers of the skin to a
point just short of bleeding, the applieation of pollen extract (1:10 weight by
volume), and the placement of a cover slip on top, which was taped in place
and removed 20 to 24 hours later. The adhering cells were then stained with
Wright's stain and examined under the microscope. All 7 patients gave an
eosinophilotactic response to ragweed pollen extract, and 5 also gave responses
to timothy, and 2, to oak pollen extract. Timothy and oak pollen extracts were
given in treatment, whereas ragweed pollen extract was withheld in order that
this extract might serve as a control.

At the start and again at the end of the study, end-point titrations in the
skin were done with serial tenfold dilutions of those extraects given and those
extracts withheld in treatment. Extracts were freshly prepared at the start of
the study in a coneentration of 1:10 weight by volume and stored at 4° C. All
dilutions were freshly prepared from these stock solutions on the day of testing.

No medication was taken on the days in which the end-point titrations or the
tests for eosinophilotactic responsiveness were carried out.

The study was begun in February, 1965, and was continued in 5 of the
patients until April and in 2 until May, 1965. Injections were given twice a
week starting with a concentration of 1:10,000 weight by volume and progressing
to a maximum single dose of 0.4 c.c. of 1:10 weight by volume when possible.
The smallest cumulative dose was 1.6 c.c. of 1:100.

Eosinophilotactic responses were repeated in cach subject with two pollen
extracts, as were the end-point titrations at the end of the study. The cover slips
were mounted on glass slides and labeled by code, and the percentage of eosino-
phils was determined without knowledge of their source. As in our earlier study,
the area on each slide in which the eosinophilotactic response seemed most intense
was selected, and the percentage of eosinophils was established by ecounting 500
cells.

RESULTS

In Fig. 1, the intensity of the eosinophilotactic response is indicated on the
ordinate and the time elapsed is indicated on the abscissa. On the left half of
the figure are given the results obtained with that pollen extract (ragweed in
each instance) which was withheld in treatment. As can be seen, there was a
random change in the response. Some or all of the large changes seen may have
been caused by deficiencies of the technique rather than by real changes in re-
sponsiveness of the subjects. In any ecase, there was little change in the means
or the medians between the beginning and the end of the study. On the right
half of the figure are shown the results obtained with oak or timothy pollen ex-
tract given in treatment. As can be seen, each subject exhibited a decrecase in
the response at the end of the period of treatment. This decrease in the response
was highly significant (p = «<0.01).

End-point titrations in the skin at the cnd of the study showed an across-
the-board reduction of about one tube, that is, a tenfold reduction in end point.
There was no difference in this respect between titrations done with extracts
given in treatment and those done with extracts withheld. The reduction in end
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Fig. 1

Eosinophilotactic response with extracts given and extracts withheld in treatment. See text for
explanation. (For method of statistical analysis, see G. Milton Smith: A Simplified Guide
to statisties for Psychology and Edueation, New York, 1964, Holt, Rinehart & Winston, Ine.,
pp. 84-87.)

points is attributed to a falloff in activity of the extracts in the course of the 4
months that clapsed from the beginning to the end of the study.

DISCUSSION

It is unlikely that the observed difference in the eosinophilotactic response to
the extracts given and extracts withheld can be explained as a peculiarity of rag-
weed pollen extraet, which in cach instance was the extract withheld, because, in
the carlier uneontrolled study referred to,® it was following treatment with in-
jected ragweed pollen extract that the fall in response was first observed. There-
fore, injections of all three pollen extracts, ragweed, oak, and timothy, can in-
duce this fall in responsiveness which is in all probability a general phenomenon.

An attractive implieation of these findings is the application of the test for
cosinophilotactic responsiveness to determine the degree of clinical sensitivity,
the need for injection therapy, and the effectiveness of injection therapy. We
believe it is prematurc at this time to apply this procedure for these purposes
before a more thorough study of its significance has heen made. However, the
possibilities seem promising. Future studies would be facilitated by a more
quantitative means of eliciting the cosinophilotactic response than that used
here and in earlier studies.

The striking cosinophilotactic response obtainable in atopie individuals and
the decrease in this response induced by injeetion treatment quite naturally
stimulate speculation as to what factors are involved in the cosinophilotactic
response. The findings do not support some of the commonly held views; namely,
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that the accumulation of cosinophils at the test site is merely a response to union
of antigen and antibody, to the presence of antigen-antibody complexes,’ or to
the presence of altered serum or tissue proteins.* Although probably present at
the test sites and in some degree cosinophilotactic, they do not adequately ac-
count for the observations. The reduction in the response following injections of
allergenie extract demands the presence of an cosinophilotactie factor peculiar to
the untreated atopic individual. Injections of extract are well known to induce
production of antibodies, not only of more than one chemieal type, hut also with
specificity directed to several different antigens in such extracts. Antigen-anti-
body interactions and antigen-antibody complexes would presumably be in-
ereased and skin reactivity would persist undiminished. Therefore, in the post-
treatment state one might cxpect an enhanced rather than a deereased response.
If we abide by the prevailing view regarding skin-sensitizing and blocking anti-
bodies, then one may ascribe to skin-sensitizing antibody an especially intense
eosinophilotactic capability, which is interferred with by the presence of block-
ing antibody induced by injections of allergenie extract.
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