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	1. Cannabis, Cognitive
Functions and  Driving:
The Visual System
CAROLINA CANNABINOID
CONFERENCE 2015
 


	2. Acknowledgements
Declarations
 Previous Alzheimer’s  disease funding, Forest
Laboratories and NIH/NIA
 No funding for the review work related to cannabis
 Currently associated with VisionCare/IMMAD and
the development of hand held technology using
temporal vision targets of variable contrast to detect
impairment to drive secondary to cannabis
consumption.
 This is an abbreviated version of the presentation.
 


	3. Neuroprocessing
Dysfunction in Visual  Pathways
 Occurs in age related neurodegenerative disease
 Examples: Parkinson’s disease and Alzheimer’s disease
 Occurs with cannabis use
 Dysfunctions in vision processing with cannabis use and
the neurodegenerative disease, Alzheimer’s, have
numerous similarities
 


	4. AD, PD and  Cannabis
Produce Dysfunction In
Magnocellular Pathway
 Involved in integration processes
in the major relay brain region
the Lateral Geniculate Nucleus
 Spatial Depth Perception
 Motion Processing
 Contrast Sensitivity
 Speed Detection
 


	5. Lateral Geniculate Nucleus
Photo:  Penn State Neuroanatomy BB 1-1297a
 


	6. Cannabinoid Receptors
Brain Nucleus  Lateral Geniculate
The primate lateral geniculate nucleus has
cannabinoid receptors throughout.
The functional layers are stained to show
CB1 receptors
Blue Magnocellular: Achromatic functions
Red Parvocelluar: Red Green Functions
Green Koniocellular: Blue Functions
Javadi P: Neuroscience. 2015 Mar 12;288:135-44.
 


	7. Cannabinoids
Visual Function Paper  Concluded
 …the first insight into the neuroanatomy of
CB1R…expression in the primate LGN…
 the presence… in the magnocellular pathway suggests…
 That actions of the visual pathway involved in motion
perception, object localization and action-oriented
behaviors that depend on the perception of space…
 In other words: CB1 Receptors impact visual functions
critical for safe driving
 Cannabis consumption inhibits many of the functions
 


	8. Excitation
Inhibition CB1
 The  LGN has two populations of CB1 cells
 28% are excitatory
 72% are inhibitory
Dasilva MA: Psychopharmacology (Berl). 2012 Feb;219(3):835-45.
http://spie.org/x112010.xml
 


	9. Lateral Geniculate
Nucleus Response  To Cannabis
 CB1 LGN functioning in primate model showed that THC inhibited
cells that would normally fire when exposed to light
 Cells that would be normally be inhibited by light were either
unresponsive with no inhibition activity or had an abnormal
heightened excitation
 This has significant implications for the interaction of central
macular retinal functions and peripheral retinal functions as well as
scotopic (night or dark) and photopic (day or light) functions
 And functions that are integrative such as motion detection and all
other functions in the magnocellular pathway
Bieger D: Neuropharmacology. 1973 Mar;12(3):269-73.
 


	10. Cannabinoid Receptors
Demonstrated Human  Retina
Cannabinoid CB1
receptors are in the
retina
Yellow arrows show
cone pedicle and rod
spherules stained
demonstrating CB1
A Straiker A: Proc Natl Acad
Sci. 1999 Dec
7;96(25):14565-70
 


	11. Cannabis Consumption
Dysfunction In  Glare Response
 Research has shown that in humans, the time to
recover normal retinal function after a bright light
exposure is significantly longer with the
consumption of cannabis.
Adams A: Psychopharmacology, 56, 81-86, 1978
 


	12. Color Dysfunction With
Cannabis  Consumption
 The structural findings related to the cones in the
retina and koniocellular layers of the LGN may
account for the functional findings of color
impairment with cannabis consumption. Several
researchers have identified color deficits along
the blue axis.
Dawson WW: Invest Ophthalmol Vis Sci. 1977 Aug;16(8):689-99.
Adams A: J Optom Physiol Opt. 1975 Nov;52(11):729-35.
Adams A: Perception and Psychophysics, 1976:20(2):119-124.
 


	13. Driving Issues
 Cannabis  impairs driving
 The prominent error with cannabis is lane deviation
Hartman RL: Drug Alcohol Depend. 2015 Sep 1;154:25-37.
Visual dysfunctions contributing to this: Poor spatial processing,
reduced depth perception, dysfunctional processing of motion
and speed………..
 Alzheimer’s disease impairs driving
 A prominent error with Alzheimer’s disease is lane deviation
Griffith HR: J Geriatr Psychiatry Neurol. 2013 Dec;26(4):259-66.
 


	14. One Year Legal
Recreational  Use in Colorado
 The rate of drivers involved in fatal crashes that
test positive for cannabis has doubled
 The driving errors are lane deviations
 Head on collisions occur with lane deviations
 Fatal crash with lane deviation (Vermont),
driver that deviated out of lane tested positive
for cannabis and survived, other driver killed
 


	15. Maintaining Lane Position
Cannabis  Differs From Alcohol
 Two different doses (100 and 200mg) of cannabis were used
to determine standard deviation of lateral position (SDLP),
time driven out of lane (TOL), reaction time (RT) and
standard deviation of headway (SDH).
 Both THC doses alone, and alcohol alone, significantly
impaired the subjects performances in driving tests.
 Performance deficits were smaller after acohol and
moderate after both THC doses.
 Combining THC with alcohol dramatically impaired driving
performance.
. Ramaekers J: Hum Psychopharmacol. 2000 Oct;15(7):551-558.
 




Jetzt herunterladen

InfoSupportAGBPrivacyDatenschutzCookie-EinstellungenMeine persönlichen Daten nicht verkaufen oder weitergebenEverand
EnglishAktuelle SpracheEnglish
Español
Portugues
Français
Deutsche




© 2024 SlideShare von Scribd 





