
Discussion and Relevance

When using any model that contains stem cells, one must be
mindful of the insult or genetic effects which can stimulate stem
cells to regenerate, which reverses the phenotype.

This happens when planarians are taken off treatments; they are
not suitable for critical window studies or studies of persistent
changes in response to a transient exposure.

Anyone employing such models should include a stem cell marker
and proliferative marker to monitor this to ensure that any
observable phenotypes are not being masked by regeneration.

This is particularly important as people explore new, high
throughput models that are less expensive or are alternatives to
vertebrate model testing.
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Introduction

Planaria are small invertebrate animals that share neuronal cell types with
humans. They are unique in regenerative properties — they can regenerate
their entire adult nervous system in 7 days following decapitation. This makes
them an ideal model for studying the effects of toxicological, pharmacological,
and genetic alterations on neurodevelopment. In NYS, 3.8% of children under 6
years old had a blood lead level greater than 5 ug/dL of blood. 1.2% of children
under 3 years old have a BLL above 10 ug/dL. A blood lead reference value of
3.5 ug/dL (previously 5 ug/dL) can cause deleterious effects in children. This
level is extremely high and can have substantial consequences on learning,
memory, cognition, and emotional behavior. This is the motivation for our
study: We wanted to utilize a high throughput system to model a high
concentration of lead exposure, to ultimately be utilized for rapid treatment
screening. Neural development in planaria overtakes five days post
decapitation. Previously, we have found that low concentrations of Pb2+(less
than 0.25 ppm) have deleterious effects on behavior and neural regeneration in
planaria. We sought to see if high concentrations of Pb2+ had a more
pronounced effect.

Research Question

Does Chronic Exposure to High Dose Pb2+ Affect Neurodevelopment?

Research Strategy

Planarians (Dugesia Dorotocephalata) were purchased from Carolina
Biologicals. Planarians were maintained in a 1-gallon group home filled with
Poland Spring water and fed chicken livers once per week. Planarians were
maintained at room temperature on a 12 h light:12 h dark

Chemical Exposure: Planarians were cut in half and tails were left to
regenerate in spring water, 0.25 ppm Pb2+, 0.50 ppm Pb2+, or 1.0 ppm Pb2+.

After regeneration, planarians were used in a behavioral battery to determine
if Pb2+ exposure resulted in neurodevelopmentally relevant phenotypes. The
behavioral battery included a locomotor, anxiety, and repetitive behaviors test
(open field monitoring), a social behavior test, and a learning a memory test.

Animals were later imaged for H3 staining. H3 is a marker of cellular
proliferation. Imaging was done using an Alexa 633 secondary antibody and
imaged using a Zeiss 510 confocal microscope.

ANOVA and a Tukey posthoc analysis was done using Prism software.

High Pb2+ Does Not Affect Locomotor Or Repetitive Behavior

High Pb2+ Does Not Change Exploratory Behavior

Pb2+ Does Not Induce Changes In Social Behavior

Pb2+ Does Not Cause Changes In Learning and Memory

H3 Staining Shows Increased Cell Proliferation


