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Abstract: In this presentation we deal with mosquito
(Aedes communis) olfactory sensor which has proved to
be specific and sensitive to human sweat odours The
sensor responds also to pure chemical as diamines, lhexanol, and ammonia odour but not with the same
properties as with sweat odours.
II.III]RODUCTION

In

response measurements

a different

microelectrode

was inserted to an olfactory sensillum by a piezoelectric
translator @urleigh) without irritating and overstimulating
an active olfactory sensor. An indifterent microelectrode

was inserted

to the proximal end of the

measured

antennum. Each action potential train of the olfactory
sensor was led by means of the microelectrodes to an
amplifier (Grass Pl6) connected to a DAT recorder

([EAC).
Insect olfactory sensors are composed

of a chitinoid

shell structure, an oHactory sensillum" covering

the

dendrites of a sensory neuron. The sense of olfaction is in
contact to open air molecules through this structure [1.
In the olfactory sensory neruon the vapour flow is
transduced into an bioelectrical phenomenon, i.e. action

potential train. The olfactory sensory neuron measures
accurately concentration and chemical properties of
stimulants almost in real time. This sensor information
passes processing so that it is meaningfirl according to
insect propagation.

Sensitivity of insect olfaction, i.e. number of stimulant
molecules hitting the sensitive areå, varies to a
considerable extent. The ollactory sensor of a female
mosquito (Aedes communis) is very small and exactly
tuned to the human sweat vapour molecules.
The olfactory sensors filter and draw in the greatest
possible number of vapour molecules. On the surface of an
olfactory sensillum the odour molecules are diffi,rsing into
open pores. From the pores they are led into microtubules
which run along the dendrite membranes. On account of
binding with the receptor molecules of the membrane the
receptor molecules are activated transducing a change into
the membrane potential.
Provided that the membrane potential change is great
enough, bioelectrical fluctuation is transfened through the

dendrite to the axon hillock where the action potential is
generated. This bioelectrical phenomenon of the olfactory
sensor can be measured both with action potential trains

and electroolfactognmm (EOG) depending on

odour

The measured action potential trains were analyzed by

(tektronix TVC50 I ) connected
to a digital signal analyzer (Hewlett Packard). The EOGs
a time-to-voltage converter

were directly reproduced from the DAT tape. The
waveform were stored for later analysis on a PC disk.

P€SULTS

In Fig. l. two action potentials of a mosquito olfactory
sensor are shown. Their amplitude is about 70 pV and
duration 4 ms. These action potentials have their typical
waveforms depending on the measurement bandwidth. The
rise time of action potentials is shorter than their fall time.
According to the waveforms the action potentials are
coming from the same sensory cell responding to sweat
odours, and odour chemicals.
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Fig.l. Action potentials of the mosquito olfactory sensor.
Their amplitude is 70 pV and duration 4 ms

METHOD

according to the time marks.

The mosquitos (Aedes communis) were from the fields
of Haukipudas, Kiviniemi. Females were selected for
measurements. The stimulus materials were (99% GC) 1,4diaminobutane, lactic acid, and ammonia diluted in water
or hexane in decade step and fresh human sweat samples.
The actual stimulus was produced by blowin! clean air
during I s time over a l0 pl sample pipetted on filter
paper. The interstimulus interval was 5 min.

The EOGs of the mosquito olfactory sensor are shown

in Figs. 2 and 4. The action potential rates are shown in
Figs. 3 and 5, respectively. In Fig. 3 the action potential
rate is about 90 l/s lasting over 28 s attenuating to 30 l/s
while in Fig. 5 it is at the beginning over 100 l/s and
fluctuating much over 30 l/s during 70 seconds.
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In Figs. 6 (a) and (b) it is shown the EOG and the
action potential rate, respectively. In this case the sensor

0

mv

was stimulated with 80 pg ammonia on filter paper.
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Fig.Z. The EOG of the mosquito olfactory sensor to a l0 pl
human sweat in a Pasteur pipette. The stimulus
starts at the arrow head down and stops the head up.
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Fig.3. The action potential rate of the olfactory sensor
response to a sweat odours. The EOG inFig.2.
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Fig.6. (a) The EOG and (b) the action potential rate of the
mosquito olfactory sensor to a 80 pg ammonia
odour stimulus.
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The action pulse rate in Fig. 6 (b) attenuates from 135
to 60 l/s during the stimulus time. The response delay is

mV

betrveen 100 to I l0 ms depending on the distance between
the Pasteur pipette output and the sensor surface.
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Fig.4. The EOG of the olfactory
sweat odour. Stimulus as in Fig.2.
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The experiment indicated that the mosquito olfactory
l0 pl of human
sweat in Pasteur pipette. In addition it is responding to
ammonia odour, but with different action potential rates.
The EOG signals contain the same information as
action potential rate. However, the action potential rate is
easier to interpret because it is amplified, filter and data
handling is done in this case by the time voltage converter.
sensor is sensitive to odours produced by a
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Fig.5. The action potential rate of the olfactory sensor. The
EOG in Fig. 4.
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