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Acute Exposure

• Wistar Rats weighing 250 – 300g were treated with Chloropyrifos

(CPF) either a large subtoxic dose acutely and sacrificed after 6 or 24

hours, or they were given varying doses over a 30 day period and

given a washout.

• After the rats were sacrificed, the prefrontal cortex was isolated and

processed using a subcellular fractionation protocol.

• Total protein was quantified for each subcellular fraction (cytosolic

(soluble), nuclear and membrane) using a detergent-compatible

protein assay reagent (Bio-Rad) according to manufacturer’s

instructions.

• Cytosolic (Soluble) extracts were prepared in Laemmli buffer

containing 2-mercaptoethanol for SDS-polyacrylabmide gel

electrophoresis (PAGE).

• Resolved extracted proteins were electroblotted to PVDF and probed

for the expression of acetylated (lysine 40) and total -tubulin (Sigma-

Aldrich mouse monoclonal antibodies T7451 and 9026, respectively)

• Anti-tubulin antibodies were detected using horseradish peroxidase

and enhanced chemiluminescence on film.

• Protein band optical densities were analyzed from scanned film

images using ImageJ software.
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Repeated Exposures
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Organophosphates are a class of chemicals that are used in

pesticides, herbicides, and also as nerve agents.

Organophosphate pesticides are ubiquitous among agricultural

fields and the prolonged effects of organophosphates are not

well understood. We hypothesize that the organophosphate

pesticide chlorpyrifos (CPF) is associated with mechanisms that

directly and/or indirectly disrupt axonal transport in brain regions

integral for learning and memory. To assay this claim, rats were

treated acutely with CPF at a subtoxic dose (18 mg/kg) or with

repeated exposures for 14 consecutive days at subtoxic doses

(3.0, 10.0 or 18 mg/kg). Whole brain was collected 6 or 24 hours

after acute exposure or directly following 14 days of repeated

exposure or a 30-day drug-free washout period. For my project,

I focused on the prefrontal cortex, a brain region important for

executive function. Prefrontal cortex was processed using a

subcellular fractionation protocol and extracts were assessed by

immunoblotting methods to measure the expression of -

tubulin, a microtubule protein crucial for axonal transport.
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Figure 1 – Exposure to Chlorpyrifos (CPF), an organophosphate pesticide and

acetylation of -tubulin at lysine (K) 40 in the prefrontal cortex. Preliminary studies (n =

3-4 rats/group) indicate that no remarkable changes in -tubulin K40-acetylation are

associated with 14 days repeated CPF exposure (3 (low, L), 10 (medium, M), and 18

(high, H) mg/kg) following a 30 day drug-free washout period in the prefrontal cortex, a

region important for cognition especially working memory and executive functions (i.e.

attention, cognitive flexibility, etc.).
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IMMUNOBLOTTING ANALYSIS

The techniques of subcellular fractionation, protein extraction and

quantification, SDS-PAGE, immunoblotting, and densitometric

analysis together provide us a method to measure and compare post-

translational modifications of proteins, and in this case, the

acetylation of the -tubulin proteins after exposure to the

organophosphate pesticide Chlorpyrifos. Upon measuring the ratio of

acetylated -tubulin proteins to the total amount of -tubulin proteins

after different periods of exposure and doses in the prefrontal cortex,

we can gain insight into mechanisms by which CPF affects learning

and memory fucntion, particularly, executive function.

CONCLUSIONS – Experiments are in progress to analyze other

brain regions such as hippocampus, basal forebrain, olfactory

bulbs, cerebral cortex, etc., also important for learning and

memory. In future experiments, we aim to assess the expression

of other proteins expressed in the other subcellular fractions

(i.e. nuclear and membrane extracts) as well as other proteins

important for cellular structure such as -tubulin and actin.
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