Effect of Mesenchymal Stromal Cell Delivery Through Cardiopulmonary
Bypass in a Piglet Model
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* CPB+MSC revealed significantly longer microglial processes
(0=0.0281) and more branch points (p=0.0232) compared to CPB
alone, indicating that morphological changes were normalized
post-MSC delivery

Introduction

Background Treatment, p = 0.035; Region, P = 0.3754
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*Mesenchymal stromal cells (MSCs) are multipotent, non- 0 P = 0.0281 » Microglia expansion was prolonged for up to four weeks.?
hematopoietic cells that possess Immunomodulatory ana MC SSC IC - In MSC-treated animals, there are significantly fewer amoeboid

regenerative properties and regulate microglia activation.

microglia with an associated increase in the length of processes
and number of branch points to mitigate the effects of CPB,
iIndicating attenuated activation of the microglia.
* MSC delivery during CPB is highly effective and shows
translational potential to minimize CPB-induced systemic
inflammation and microglial activation in children with CHD.4
* In future studies, repeated cell administration and different
dosages of MSCs should be tested to further optimize MSC
treatment for CHD patients
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Figure 1. The number of branch points in microglia in three regions of the
cortex. Data values are expressed as mean SEM. P-values were evaluated by

Objective . .
two-way ANOVA with Tukey comparison (n=46, 4, 4).

*TOo analyze the neuroprotective effects of infra-arterial MSC
delivery through CPB in a survival porcine model

e Four weeks post-surgery, CPB reduced the number of branch
points compared to control in motor cortex (MC), somatosensory
cortex (SSC) and insular cortex (IC)

Treatment, p = 0.0294; Region, P =0.4137

Study Design

» Two-week old female piglets were randomly assigned to one of 800

three groups:
(1) Control; no surgery
(2) CPB; 34°C full flow for 150 min.
(3) CPB+MSC; CPB followed by bone marrow-derived MSC (BM-
MSC) administration before weaning, 120 min. into procedure
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* Morphological changes of microglia among all three treatment P = 0.0232
Matter Inflammation after Cardiopulmonary Bypass and

groups In three different cortical regions were assessed using

Imaris software.

« Variables tested: 1) number of branch points from nuclel, 2)
lengths of microglial processes

* P-values were determined by two-way ANOVA with Tukey
comparisons using Prism to identity effect of MSC delivery on
microglial structure and shape.

Figure 2. The lengths of microglial processes in three regions of the cortex.
Data values are expressed as mean SEM. P-values were evaluated by two-
way ANOVA with Tukey comparison (n=6, 4, 4).

* CPB also reduced the lengths of microglial processes in all three
cortical regions

Circulatory Arrest in a Juvenile Porcine Model. Ann Thorac Surg,
100(3): 1030-37.
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