Effects of GRIK3 receptor knock-out on the development and expression
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Background and Rationale

The GRIK3 gene encodes gluek3, which is a kainite-type
glutamate receptor that can function as a ligand-activated ion
channel in mammals and is speculated to be linked to many

psychiatric illnesses such as alcohol dependence, schizophrenia,

bipolar disorder.

It iIs hypothesized that GRIK3 receptors may contribute to
susceptibility to cocaine addiction and may influence changes in
the induction and expression of locomotor sensitization after
repeated cocaine exposure In rats.

Sensitization to a drug occurs when a greater response IS
elicited by the same drug dose, and animals show this through
Increased locomotor activity (DiFranzia and Wellman 2007).
Although these rats are not self administering cocaine,
neuroadaptions for addiction influence reward systems to be
sensitized to drugs and stimuli associated with the drug
(Robinson and Berridge 2001). Therefore, by placing rats in a
locomotor track and recording beam breaks ever ninety degrees,
we can measure response to cocaine and evaluate for
sensitization.

Objective

To Investigate the effects of GRIK3 receptor knockout on
cocaine locomotor sensitization in rats. We hypothesized that
nomozygous and heterozygous knock-out animals would show
potentiated sensitization to cocaine compared to wild-type
ittermates.

Methods

Figure 1. Rats of wild-type, homozygous or heterozygous genotypes
(B) entered a locomotor (A) track each session for 45 minutes.

Movement was measured with infrared laser beams located every 90
degrees about the track.
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Figure 2. First Session of
Sensitization: There is a trend for
females to have a greater activity
levels than males under cocaine
sessions. There was no significant
difference in activity during saline
sessions for males or females.
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8th Session
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Figure 3. Last Sensitization
Session: There was no
significant phenotypic effect in
males. However there was an
Induction effect from the 1st
session to the 8" session. This
was not the same in females.
Females had a phenotypic effect

where the homozygous rats had

higher levels of activity
compared to wild-type rats.
There was no sign of an
iInduction effect in females.
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Challenge Session
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Figure 4. Challenge Session
after 15-day Rest: The
challenge session was run on
two days after a 15-day rest
period. The level of locomotor
activity for males and females
In the challenge session
resembles the activity levels In
the 8! day of the sensitization
session. There was no

Induction and expression effect

In females, but there was an
expression effect in males.
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Figure 5 A-B. GRIK3 Locomotor Rats Averaged Data: (A) There is a celling effect
between cocl, coc8 and challenge as no significant differences were found. However
there were subtle differences in phenotypes, homozygous being the most active on the
track. (B) Effect of induction and expression; males had greater beam breaks during
cocaine session 8 when compared to cocaine session 1 and sensitization was still
apparent regardless of phenotype after a 15-day rest period.

Conclusions

« Differences in locomotor activity patterns showing induction and expression
of sensitization to cocaine may explain why certain humans are at a higher
risk for drug dependence

* No phenotypic effect in male rats

* Average locomotor activity in homozygous females was greater than the
average locomotor activity for wild type females.

« Cocaine sensitization for female rats had a ceiling effect across induction
and expression.

« Cocaine sensitization was apparent in males of all phenotypes after a 15-
day rest period.

* In general, female rats displayed higher locomotor activity than males.

« (Gender and phenotypic differences may contribute to different levels of
locomotor activity as seen in induction and expression of sensitization to
cocaine.
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