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SHORTED 7.5

a. Electrodes short circuited b. Electrical discharge at pH 7.5.
(baseline).

c. Electrical discharge at pH 5.75.

d. Electrical discharge at pH 5.5 e. Electrical discharge at pi
Figure 1

EFFECTS OF pH ON THE SPONTANEOUS FIRING RATE
TEM

OF THE ISOLATED COCKROACH CENTRAL NERVOUS SYST
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Figure 11

COMPARATIVE EFFECTS OF GABA ALONE AND CORRESPONDING GABA-CO, COMPLEXES
ON THE SPONTANEOUS DISCHARGE RATE
OF THE ISOLATED CENTRAL NERVOUS SYSTEM OF THE COCKROACH
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a. Top Side
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Investigations were subsequently undertaken to test this
proposition, and most of the accumulated experimental evidence
supported these predictions. Substances, such as the presumed
gamma-aminobutyraldehyde, o-aminobenzaldehyde, many substituted
aminoaldehydes, amino-alcohols, and unsaturated alcohcls (e.g.,
3-butene-2-0l, ref. 3), that contain at least one nucleophilic
and one electrophilic center within one molecule were essentially
repellent to mosquitoes.

Further investigations conducted during this year using im-
proved methods have confirmed the repellency of certain com-
pounds previously tested and have shown that this approach in
terms of electronic requirements for repellents continues to
be valid. Thus, substances such as N,N-dibutylformamide,
nikethamide, and ethanolpropanolamine show significant repel-
lency at 1.0 or 0.1 mg/sq in. of mouse skin, while substances
such as aniline, benzaldehyde, and nicotinaldehyde, which do
not have within their molecules these electronic relation-
ships, are nonrepellent. Therefore a rational basis in the
search for potent, long-lasting repellents has been proposed,
and the experimental findings continue to support the correct-
ne->s of this approach.

C. Repellency Assay

The electronic method developed in the IITRI laboratories
that detects and records the mosquito bite and permits the
visualization of every phase of the mosquito bite, has been
fully described in past reports (ref. 1) and publications (ref.
12 to 17). 1In applying this method to repellency bioassay, a
statistical discriminant-function analysis showed that only two
parameters are necessary to achieve a good separation of con-
trol (untreated) from test (repellent-treated) mice. The para-
meters are (1) the percentage of time that the recording stylus
is displaced in the electronic recording during the 30-min test
period (P), and (2) the percentage of mosquitoes out of approxi-

ma;ely 50 mosquitces employed in each test that engorge blocod
(E).

A specialized digital computer program was written that com-
pares test cases to parallel control cases and utlimately yields
confidence limits (upper bounds) for the tests in terms of the
controls. These comparisons are made on a daily basis, since
analysis of variance has shown that the day on which a given
test is performed contributes significantly to variations in
the controls, and presumably also to variations in the tests.
The computer program compares results obtained on the same day
from controls as from test animals to derive statistical tests
of significance.
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