
Figure 4 shows an en face OCM image of a cultured bag cell neuron from the abdominal 
ganglion. The red arrow in the image indicates the location of the beam during M-mode OCM 
imaging. This site was chosen because the axon hillock has the highest density of ion channels 
and thus is where the highest optical response was expected. A micro-pipette electrode was 
inserted into the body of the neuron and a reference lead was placed in the cell bath. 
Stimulation of the neuron was done with 10 nA current pulses 250 ms in duration at a rate of 2 
per second. Simultaneous recording of the membrane voltage was done with the same 
electrode. The induced action potentials (the spike in membrane voltage following the onset 
of the stimulus) were roughly 50 ms in duration at half amplitude. This duration is expected 
for a preparation of cultured Aplysia bag cell neurons when repeatedly stimulated [20]. 

 

Fig. 4. En face OCM image of a single cultured Aplysia bag cell neuron. The high transverse 
resolution offered by OCM allows individual cells to be imaged at high resolution. The red 
arrow points to the axon hillock, the location of M-mode image acquisition. 

 

Fig. 5. M-mode scattering image and membrane voltage of a single bag cell neuron in culture 
during a train of stimulation pulses. Beam was positioned over the axon hillock of the neuron. 
Stimulation of the neuron causes an increase in the scattering intensity from the cell membrane. 

OCM data from the fixed location on the neuron was acquired during electrical stimulation 
at a line rate of 1 kHz (one recording every 1 ms). Figure 5 shows an M-mode image from the 
neuron during a train of five electrical stimuli. The voltage and scattering traces are both an 
average of five sets of stimuli. The changes in scattering are emphasized by removing the DC 
background and the high frequency components above 60 Hz (attributed to background noise) 
from the scattering data using Fourier transform filtering. Figure 5 shows that there is an 
increase in scattering corresponding to each of the stimuli. Scattering in the M-mode OCM 
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