





Assay For Photobiostimulatory Effect-Procedure

Measurement- takes into account
length and 2D width.



Assay for Photobiostimulatory Effect

Nematode length before and after light exposure during
development
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Presenter
Presentation Notes
The overall effect after 352 individuals were screened in 3 separate replicates showed a statistically significant increase in the rate of growth in individuals receiving a dose of 950nm light.
 There was a weaker effect shown in the 850nm light as well.
 This graph shows the numbers in each exposure group and compares overall length. An important note to keep in mind is that these nematodes were still developing, so the adult nematodes exposed to the IR light were not significantly larger as adults, but simply developed faster. 


Multiple Systems Measurement

Procedure

* N2 Phenotype Nematodes Farmed
* Bleach Synchronization (only embryos remain)

/

~
e Embryonic Development @23°C (1 day to maturity) or 16°C{(72-84 hours to maturitﬂl

e Exposure to Light (5)/cm?) per Plate| (¥**12.5J/cm? for Prolonged Development)
« Blue, Green, 676rm, 850nm, 950nm, Control (no exposure) (Ultrasound added later) )

N
* Image Each Individual in low light @ 24 hrs. in increments Before Exposing
* Measure Length and Total Body Area in pixels and convert to microns.

Measurement
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Presentation Notes
The results here are displayed with best fit curves showing the sigmoidal rate of development in each exposure group.
 A statistically significant acceleration in developmental rate was observed in the 950nm exposure group which was concurrent with the assay results.
 Individuals in this exposure group reached adult length 18-20% faster than the control and 850nm light exposure groups and a weaker effect was seen in the Ultrasonic exposure.  
In this graph, as a result of performing statistics in the form of a multiple systems ANOVA, both the 950nm curve and the ultrasonic curve appear to show a shrinkage in size after reaching sizes exceeding adult size. 
This a result of performing those statistical test and the worms did not in fact shrink, but reached adult size more rapidly than individuals in the other groups and remained at that size through the final measurement. 
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Presentation Notes
Our research into LLLT in C. elegans has opened a door to better understand the biochemical pathways that exist in mammals and in humans which are roughly mapped in this diagram. 
The effects of oxidative stress and mitochondrial disorders in human cells can result in a cascade which ends in apoptosis at high levels of stress.
 LLLT may contribute to increased proliferation rates and healing in damaged and recovering tissues by producing excess ATP for cellular processes and possibly modifying transcription through transcription factors. 
Therefore it is reasonable to conclude that LLLT inhibits the cascade process leading to apoptosis in human tissues which involves Cytochrome C and promotes cellular proliferation. C.elegans is a perfect model with which to more accurately track this pathway and to better understand the effects of diseases based in mitochondrial defects as well as contributiing to studies in wound healing and recovery therapies following injury.  
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Presentation Notes
The process by which cytochrome c behaves in an oxidatively stressed cell has been studied and cytochrome c contributes to a caspase cascade initiated by oxidative stress itself.
 Thus cytochrome c acts as a regulatory protein in controlling oxidative stress and energy levels in the cell. 
When ATP levels are reduced and oxidative stress is high, Cytochrome c can detatch from the mitochondrial membrane and contribute to the caspase cascade that results in cellular apoptosis.
 This is detrimental to the healing in wounds and contributes to many of the side effects and symptoms of mitochondrial deficiencies and diseases in humans.
 This process may be inhibited by Low Level Laser Therapy in addition to the reduction of oxidative stress and increased ATP levels and cellular proliferation rates such as those observed in both the mouse studies and the cell culture studies. 


Future Directions

* Visualizing mitochondrial gESSSN __
morphology SN B TR O,
— Visualizing modified TRV

Oxidative Phosphorylation
in vivo.

e Suppression of
mitochondrial mutants

— Hone the range of study to
enhance understanding of
biochemical pathway

— ldentifying the protein or
proteins responsible
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Here at St. John Fisher, there subsequent research projects planned to further explore LLLT in the context of C. elegans being headed by both Dr. Rempel and Dr. Hurd. 
One such study involves the Suppression of Mitochondrial Mutants experiment being performed by Olivia Eden. 
Another planned project which would help to visualize mitochondrial morphology during light exposure and to visualize rates of oxidative phosphorylation ocuring in cells is also in its beginning stages. The future of C. elegans is bright in researching and understanding human pathology and the photobiomodulatory effects of LLLT in a biochemical context. Thank you!

Questions?
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