Office of Student Affairs and Admissions
SGS at New Jersey Medical School
Rutgers, The State University of New Jersey
185 South Orange Avenue, MSB C-696
Newark, NJ 07103

http://njms.rutgers.edu/gsbs/
p. 973-972-4511
f. 973-972-7148

Deletion of Myeloid Pannexin-1 Channels decrease
Chemokine’s expression and improves Cognitive function after
Brain trauma

YOU ARE INVITED TO ATTEND THE
DEFENSE OF THE DOCTORAL
DISSERTATION
by
Miloni S. Dalal
Cell Biology, Neuroscience and Physiology Program
MS 2012, V.N.S.G.U, Gujarat, India
BS 2010, V.N.S.G.U, Gujarat, India
Thesis Advisor:
Dr. Jorge E. Contreras, Ph.D.,
Department of Pharmacology, Physiology & Neuroscience
Friday, March 25th, 2022
2:00 PM

ABSTRACT
Mild traumatic brain injury (mTBI) has diverse short-term and long-term neurobehavioral
impairments and neurological consequences. Neuroinflammation is an especially significant
secondary injury of mTBI that leads to cognitive dysfunction and impairment of locomotor
activity. During mTBI, there is an activation of microglial and glial cells, blood-brain barrier
(BBB) disruption, and infiltration of leukocytes to the injury site. Pannexin1(Panx1) channels
are important conduits of Adenosine 5 Triphosphate (ATP) release, and this ATP release is
associated with leukocyte infiltration and damage severity after brain trauma. However, the
molecular mechanisms that cause neuroinflammatory injury after mTBI are unknown. Our
lab reported that pharmacological blockage of Panx1 channels in mice after mTBI is
neuroprotective and anti-inflammatory. Recently our lab also published findings that indicate
deletion of Panx1 in myeloid cells of mice improves motor coordination, cognitive function,
and blood-brain barrier (BBB) leakage 6 days post-mTBI. This study examined the longterm effects of myeloid Panx1 channels on the neurobehavioral and structural changes in
the brain after mTBI. It found that myeloid panx1 KO mice displayed improved memory and
cognition outcomes and locomotor activity at 6 weeks post-mTBI, and it showed a reduction
in wound herniation and stagnant BBB leakage compared to injured control mice.
Subsequent studies focused on the short-term effects of deleting Panx1 channels in myeloid
cells of mice, which significantly reduced infiltration of all leukocytes to the injury site 3 days
post-mTBI. Additionally, the myeloid Panx1 KO mice displayed lower expression of various
chemokines that were upregulated in control mice after brain trauma. Furthermore, caspase

activation and cleavage of Panx1 channels could be a potential mechanism of activation of
Panx1 channels in TBI. These findings are significant because they suggest that activation
of myeloid Panx1 channels mediates infiltration of leukocytes via activation of chemotaxis
signaling and deletion of myeloid panx1 channels in long-term has neuroprotective effects.
Overall, our study indicates that Panx1 channels could serve as a therapeutic target for
neuroinflammation and neuroprotection after mTBI.

