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Background

e Serotonin is a key hormone for our feelings of
happiness and is also associated with depression.

e Pregnant woman with chronic depression are
prescribed selective serotonin reuptake inhibitors
(SSRIs).

e MSNs are the predominant constituent neurons of the
striatum. In rodents, MSNs constitute about 95% ot
all striatal neurons and have thousands of synaptic
contacts proceeding from neurons distributed across
several cortical areas.

e The effects of SSRIs on the developing embryo,
especially on its developing Medium Spiny Neurons
(MSNs), are under examined.

e This knowledge might better inform us about the
safety regarding the consumption of SSRIs by
pregnant women.

Hypothesis: Serotonin will affect the development of
MSNSs.

Methods

1. Dissect embryonic mouse brain (Fig. 1)

2. Allow MSNs to grow 19 days in-vitro

3. Fix

4. Prepare coverslips by incubating overnight
with immunofluorescent primary antibody
DARPP-32, a protein expressed in MSNs

. Visualize with epifluorescent microscope at
20X objective

. Quantify dendritic arborization using Sholl
Analysis
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Figure 1: Schematic representation
of the preparation of cell cultures
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60 mm petri dishes containing 5 - 10 mL CMF-HBSS
5. Chop tissues

6. Pipette tissue up with
the media and put in
tubes
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7. Add trypsin (protease) and benzonase
(DNAase)
8. Incubate 30 min at 37°C

9. Rinse 3 times with CMF-HBSS
10. Dissociate with fire polished pipette

11. Find cell density in each solution using
trypan blue

12. Plate at 200 cells/mm? at 3 parts to
cortex to 2 parts striatum
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35 mm petri dish containing coverslips and neuronal plating media

Figure 2: The process of
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The steps followed in order to
prepare the neuronal cell
cultures are shown in Figure 1.
Four treatment groups were
prepared - control, dopamine
(1uM), serotonin (1uM) and
serotonin (10uM). Dopamine
was added as a positive control
since previous studies have
shown an increase in dendritic
branching on treatment with
dopamine. Once these cultures
are prepared, they are
subjected to treatment with
primary and secondary
antibodies. The process is
shown in Figure 2.

The cells are treated with
primary antibodies in order to
detect the primary antigen in
the cell culture. The secondary
antibodies have fluorophores
attached to them, which aid in
the visualization of these
neurons, as shown in Figure 3.
This image is then traced - a
step required for Sholl
Analysis.

Figure 3: Image of a treated
neuron using IF microscopy
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Analysis and Results

Figure 4: Concentric circles

overlaid on the traced neurons
for Sholl Analysis
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Using a method called Sholl analysis to
quantify the morphological characteristics
of neurons, concentric circles radiating
from soma are used to evaluate the
complexity of the dendritic arbor. The
number of crossings of each dendrite at a
certain distance from the soma is the
plotted, as shown below. This analysis
indicated an increase in the density of
dendrites with increase in serotonin
concentration. However, the positive
control didn’t show expected results,
speaking to the significance of our results.

Sholl Analysis

49 Control

4% Dopamine (1uM)
& Serotonin (1uM)
¥ Serotonin (10uM)

100 150 200 250
Radius

Figure 5: Graph obtained from Sholl

Analysis

Conclusion and Future Directions

Increasing the amount of serotonin leads to an
increase in the density of MSNs. This implores further
study of these effects to build a holistic picture of the
safety of antidepressants for pregnant women. In the
future, further investigation of which receptors are
involved in the mechanism of this increase can be

studied.




