Placental Mesenchymal Stem Cells Improve Motor Function
IN a Rat Unilateral Spinal Cord Contusion Model

Sirjan Mor, Dr. Edwin Kulubya, Mounika Bhaskara, Zachory Paxton, Priyadarsini Kumar, Chris Pivetti, Samantha Avallone
Principal Investigators: Dr. Aijjun Wang and Dr. Diana Farmer

UCDAVIS

HEALTH

Department of Surgery

Spinal cord injuries (SCI) are devastating
with no effective treatments and excessive
medical costs. Placental mesenchymal stem
cells (PMSCs) are a promising avenue of
treatment due to their neuroprotective and
angiogenic properties (Kumar, 2019). In
addition, extracellular vesicles (EVS)
released from these stem cells are an
attractive cell-free therapeutic approach.

Extracellular vesicles are approximately 150
nm vesicles released by placental
mesenchymal stem cells that contain the
proteins, MIRNAs and other cargo of the
cells themselves (Ramasubramanian 2019).
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PMSCs were isolated from discarded
placentas and expanded in a serum-free
media. Flow cytometry, nanoparticle tracking
analysis, neuroprotection assays and other
techniques were used to characterize PMSCs
and PMSC-EVs. The In vivo studies included
Injured and uninjured rats. The injured rats
underwent a laminectomy at C5, followed by a
unilateral spinal cord injury (SCI). The
uninjured rats underwent a laminectomy at
C5, but did not sustain an SCI.

The injured groups were then treated with
either an extracellular matrix (ECM) patch
alone or ECM patch with PMSCs or ECM
patch with PMSC-EVs. The rats were
sacrificed at 8 weeks post injury, after motor
testing was complete, for histology.

Chorionic Villi

N

Isolated Clinical Grade
PMSCs

Expanded PMSCs
in culture

PMSCs seeded

......
-

'Y -
11111

Figure 2: Spinal cord injury repair at C5 vertebra
with the arrow pointing towards a PMSC patch
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Figure 3: Motor data taken every week, for 8
weeks, using the IBB forelimb recovery scoring
scale. Higher scores correlate with better
performance. Animals treated with 1St trimester
PMSCs and PMSC-EVs performed significantly
better on motor testing compared with ECM only.

Figure 4: GFAP (green) and DAPI (blue) stained spinal cords. A: rat spinal cord with ECM only. B. rat spinal cord treated with
PMSCs + ECM. The brighter green cord correlates with higher GFAP expression and reactive gliosis.

» SClI rats treated with PMSCs and
PMSC-EVs show significantly greater
motor recovery compared with SCI
rats treated with ECM only

» PMSCs and PMSC-EVs provide a
novel therapeutic approach to improve
motor recovery in SCI

» PMSCs and PMSC-EVs may attenuate
reactive gliosis, a harmful inflammatory
response Inflicted by astrocytes

» Evaluating antibodies specific to
neurons, microglia and peripheral
macrophages

» Modifying PMSCs and PMSC-EVs
for specific targeting or cargo loading
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