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study and modeling of the temperature effect caused by light radiation
on brain tissue and response of neurons in optogenetic control

Batul nasrabadi, Mohammad Ismail Zibaii*, Seyedeh Mahshad Hosseini
Laser and Plasma Research Institute, Shahid Beheshti University, Tehran, Iran

m_zibaye@sbu.ac.ir

Abstract- Optogenetics is an advanced optical tool in neuroscience research. However, light stimulation in
optogenetic experiments may also affect neural function not only by directly stimulating light-sensitive channels,
but also by generating heat. In this paper, the effect of increasing temperature of the brain tissue was studied with
light stimulation. To investigate the effect of temperature on spike neuron, Hodgkin-Huxley model and the
hippocampal pyramidal cell model have been used. The modeling results show that irradiation of brain tissue by
pulsed laser with a frequency of ¢+ Hz, duty cycle of 4 +Z and wavelength of ¢4¥ nm at a distance of Y+ um from
the fiber, for %+ seconds with a power of Y and ¢+ mW leads to temperature change to ¥4 ° C. The results show
intensity of the laser decreases to zero at a distance of Y mm from tip of fiber, which is absorbed by the tissue and
causes a temperature rise of Y ° C that can increase the spike rate of neurons by Y%,%7%.

Keywords: Hodgkin and Huxley model, Optogenetic, Photocycle model, Spike, Temperature.
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