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Neurotrauma Research Centers in KentuckyNeurotraumaNeurotrauma Research Centers in KentuckyResearch Centers in Kentucky

••
 

University of Kentucky Spinal Cord & Brain Injury University of Kentucky Spinal Cord & Brain Injury 
Research Center (Research Center (SCoBIRCSCoBIRC) ) 

••
 

University of LouisvilleUniversity of Louisville--Kentucky Spinal Cord Injury Kentucky Spinal Cord Injury 
Research Center (KSCIRC)Research Center (KSCIRC)

••
 

Both inspired by the creation of the Kentucky Spinal Both inspired by the creation of the Kentucky Spinal 
Cord & Head Injury Research Trust Cord & Head Injury Research Trust 
◦◦

 

Brainchild of State Senator Tim Brainchild of State Senator Tim ShaughnessyShaughnessy



KY State Senator Tim Shaughnessy
 Father of the Kentucky Spinal Cord & Head Injury Research Trust Fund

 

KY State Senator Tim KY State Senator Tim ShaughnessyShaughnessy
 Father of the Kentucky Spinal Cord & Head Injury Research Trust Father of the Kentucky Spinal Cord & Head Injury Research Trust FundFund

••

 

DD--Louisville (part of Jefferson County)Louisville (part of Jefferson County)
••

 

Member of Senate since 1989Member of Senate since 1989
••

 

Served as Chairman of the Education Committee Served as Chairman of the Education Committee 
and several other committeesand several other committees

••

 

One of SenateOne of Senate’’s greatest champions of education s greatest champions of education 
and has played a leadership role in elevating The and has played a leadership role in elevating The 
University of Kentucky and University of Louisville to University of Kentucky and University of Louisville to 
national prominence as research institutionsnational prominence as research institutions

••

 

Up for reUp for re--election in 2008election in 2008
••

 

Day job: Corporate VP, Jewish Hospital, LouisvilleDay job: Corporate VP, Jewish Hospital, Louisville

••

 

Motivating Interest in Motivating Interest in NeurotraumaNeurotrauma Research:Research: 
niece Maggie, while in high school in early 90s,  niece Maggie, while in high school in early 90s,  
became a quadriplegic following a car accidentbecame a quadriplegic following a car accident



KSCHIRTKSCHIRTKSCHIRT
••

 
SSpinal pinal CCord and ord and HHead ead IInjury njury RResearch esearch TTrust fund rust fund 
established by KRS 211.504established by KRS 211.504
◦◦

 
Revenues received from the additional penalties imposed Revenues received from the additional penalties imposed 
on on speeding violations ($12.50) speeding violations ($12.50) [KRS 189.394(5)][KRS 189.394(5)], violations of , violations of 
the mandatory seat belt law ($10.00) the mandatory seat belt law ($10.00) [KRS 189.125][KRS 189.125], and , and driving driving 
under the influence ($15.00) under the influence ($15.00) shall be credited to KSCHIRTshall be credited to KSCHIRT

••
 

Federal funds or other funds may supplement or Federal funds or other funds may supplement or 
match state fundsmatch state funds

••
 

Funds shall be used to finance the spinal cord and Funds shall be used to finance the spinal cord and 
head injury research programs at the University of head injury research programs at the University of 
Kentucky or University of LouisvilleKentucky or University of Louisville

••
 

Effective: July 15, 1994Effective: July 15, 1994
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SCoBIRC Leadership (continued)
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Professor and Vice Chair for Research, Department of 
Physical Medicine & Rehabilitation



SCoBIRC Mission Statement
The Spinal Cord and Brain Injury Research Center (SCoBIRC) at the University 
of Kentucky College of Medicine was established in 1999 to promote both 
individual and collaborative studies on injuries to the spinal cord and brain that 
result in paralysis or other loss of neurologic

 

function.

The mission of the Center is to:

•Enhance the understanding of the acute pathophysiology

 

of CNS injury and 
mechanisms that regulate neuronal plasticity, axonal guidance and myelination. 

•Identify biomarkers that can be used to track post-traumatic pathophysiology

 
and the effects of neuroprotective

 

and neurorestorative

 

treatments

•Help identify innovative clinical trial methodologies and therapeutic endpoints

•Improve the use of rehabilitation strategies to maximize treatment effects

•Discover, translate and develop pharmacological, gene therapy or

 

cellular 
treatments to minimize damage, promote repair mechanisms and enhance 
regeneration and remyelination

 

following spinal cord or brain injury.



Annual New Cases of SCI*Annual New Cases of SCIAnnual New Cases of SCI**

••
 

U.S.A.U.S.A.
 

11,00011,000
••

 
CanadaCanada

 
1,5001,500

••
 

Western EuropeWestern Europe
 

15,20015,200
••

 
JapanJapan

 
5,5005,500

••
 

Australia & New ZealandAustralia & New Zealand
 
1,2501,250

* * ““Facts and Figures at a GlanceFacts and Figures at a Glance””
National Spinal Cord Statistical CenterNational Spinal Cord Statistical Center
Birmingham, AlabamaBirmingham, Alabama
May, 2001May, 2001



Most SCIs do 
not involve 
transection 
of the spinal 
cord

SCI – spinal cord injury



Pathophysiology
 

of Acute Spinal Cord InjuryPathophysiology
 

of Acute Spinal Cord Injury

••
 

Primary Injury Primary Injury --
 

Mechanical shearing of axons and Mechanical shearing of axons and 
blood vesselsblood vessels

••
 

Secondary Injury Secondary Injury --
 

MicrovascularMicrovascular
 

and neuronal injury and neuronal injury 
due to a cascade of due to a cascade of pathophysiologicalpathophysiological

 
events that events that 

exacerbate primary injury. exacerbate primary injury. 
(Potential target of pharmacological treatment)(Potential target of pharmacological treatment)



cross section of the normal spinal cord 3 to 5 minutes after SCI

15 to 30 minutes after SCI several weeks after SCI

Time Course of Post-traumatic Spinal Cord Degeneration



Methylprednisolone
 

Sodium Succinate



The New England Journal of Medicine
Copyright, 1990, by the Massachusetts Medical Society

Volume 322 May 17, 1990 Number 20

A Randomized, Controlled Trial of Methylprednisolone or
Naloxone in the Treatment of Acute Spinal-Cord Injury

Results of the Second National Acute Spinal Cord Injury Study

Michael B. Bracken, Ph.D., Mary Jo Shepard, M.P.H., William F. Collins, M.D., 
Theodore R. Holford, Ph.D., Wise Young, M.D., David S. Baskin, M.D., Howard 

M. Eisenberg, M.D., Eugene Flamm, M.D., Linda Leo-Summers, M.P.H., 
Joseph Maroon, M.D., Lawrence F. Marshall, M.D., Phanor L. Perot, Jr., M.D., 
Joseph Piepmeier, M.D., Volker K.H. Sonntag, M.D., Franklin C. Wagner, M.D., 

Jack E. Wilberger, M.D., and H. Richard Winn, M.D.



Reproduced with permission from Paraplegia. 1992;30:102-107.

NASCIS 2 
Effect of Methylprednisolone on Motor Function
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Annual U.S. Epidemiology of Traumatic Brain 
Injury (TBI)

 

Annual U.S. Epidemiology of Traumatic Brain Annual U.S. Epidemiology of Traumatic Brain 
Injury (TBI)Injury (TBI)

••
 

Total Total TBIsTBIs
 

= 1,578,000= 1,578,000
••

 
Number seeking medical care = Number seeking medical care = 
1,200,0001,200,000

••
 

Patients admitted to hospital with:Patients admitted to hospital with:
◦◦

 
Severe TBI = 58,000Severe TBI = 58,000

◦◦
 

Moderate TBI = 64,000Moderate TBI = 64,000
◦◦

 
Mild TBI = 155,000Mild TBI = 155,000

••
 

Numbers for Europe are similarNumbers for Europe are similar



Brain Injury is a
 Mechanical Event

 

Brain Injury is aBrain Injury is a
 Mechanical EventMechanical Event



From Chapter 14, Greenfield’s Neuropathology, 7th Ed.

Severe TBI: Hematomas Ischemic Edema and Herniation



Sham 28d FPI

6d TBI

Sham

7d CCI
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TBI/SCITBI/SCI

Which components are 
damaged?

 

Which components are 
damaged?

How does injury   
cause damage ?

 

How does injury   
cause damage ?



SCoBIRC
 

Core FacultySCoBIRCSCoBIRC
 

Core FacultyCore Faculty
••

 

Pharmacological treatments for acute brain and spinal cord injurPharmacological treatments for acute brain and spinal cord injuryy
••

 

Secondary Secondary neurodegenerationneurodegeneration

 

after spinal cord and brain injury, after spinal cord and brain injury, 
focusing on the protease focusing on the protease calpaincalpain

••

 

Role of mitochondrial dysfunction in the neuropathology of brainRole of mitochondrial dysfunction in the neuropathology of brain

 
and spinal cord injuryand spinal cord injury

••

 

Mechanisms by which axons fail to regenerate after injury to theMechanisms by which axons fail to regenerate after injury to the

 
brain or spinal cordbrain or spinal cord

••

 

Promoting regeneration by inhibition of Promoting regeneration by inhibition of glialglial

 

scar formation after scar formation after 
brain or spinal injury brain or spinal injury 

••

 

Role of specific Role of specific cytoskeletalcytoskeletal

 

proteins in damage and recovery proteins in damage and recovery 
from traumatic brain injuryfrom traumatic brain injury

••

 

Gene therapy and molecular biological approaches for treatment Gene therapy and molecular biological approaches for treatment 
of spinal cord injuryof spinal cord injury

••

 

SomatosensorySomatosensory

 

circuit disruption and rehabilitation after mild to circuit disruption and rehabilitation after mild to 
moderate diffuse traumatic brain injurymoderate diffuse traumatic brain injury

Ed Hall

Jim Geddes

Pat Sullivan

Diane SnowGeorge Smith Kathy Saatman Sasha Rabchevsky Jonny Lifshitz



SCoBIRC Faculty AssociatesSCoBIRC Faculty Associates
•

 

Anatomy & Neurobiology 
◦

 

Stephen M. Onifer, Ph.D.
◦

 

Stephen W. Scheff, Ph.D.
◦

 

Indrapal

 

N. Singh, Ph.D.
◦

 

Diane M. Snow, Ph.D. 

•

 

Physiology 
◦

 

Rodney P. Guttmann, Ph.D.

•

 

Neurosurgery 
◦

 

Karin R. Swartz, M.D.
◦

 

Byron Young, M.D. 

•

 

Neurology 
◦

 

Franca Cambi, M.D., Ph.D. 

•

 

Biological Sciences 
◦

 

Randal S. Voss, Ph.D. 

•

 

Kinesiology and Health Promotion 
◦

 

Jody Clasey, Ph.D. 

•

 

Pharmaceutical Sciences 
◦

 

Jimmi

 

Hatton-Kolpek, Pharm.D.
◦

 

Kimberly Nixon, Ph.D.
◦

 

James R. Pauly, Ph.D. 

•

 

Physical Medicine & Rehabilitation 
◦

 

Walter M. High, Ph.D.
◦

 

Gerald Klim, D.O.
◦

 

Susan McDowell, M.D.
◦

 

Melanie L. McEwen, Ph.D.
◦

 

Joe E. Springer, Ph.D. 

•

 

Rehabilitation Sciences 
◦

 

Richard D. Andreatta, Ph.D.
◦

 

Patrick H. Kitzman, Ph.D.
◦

 

Terry Malone, Ed.D., P.T. 

•

 

Psychology 
◦

 

Mark A. Prendergast, Ph.D.
◦

 

Michael T. Bardo, Ph.D. 

•

 

Communication Disorders 
◦

 

Kathleen M. Youse, Ph.D. 



Current SCoBIRC Research StrengthsCurrent Current SCoBIRCSCoBIRC Research StrengthsResearch Strengths
••

 

Acute Acute NeuroprotectionNeuroprotection ––

 

pharmacological inhibition of secondary injury pharmacological inhibition of secondary injury 
after SCI and TBIafter SCI and TBI
◦◦

 

Oxidative damageOxidative damage
◦◦

 

CalciumCalcium--mediated damagemediated damage
◦◦

 

Mitochondrial damage and metabolic failureMitochondrial damage and metabolic failure

••

 

Promotion of Axonal Sprouting and Regeneration and Synapse Promotion of Axonal Sprouting and Regeneration and Synapse 
Formation Formation 
◦◦

 

Gene delivery of growth factors to promote growth and target guiGene delivery of growth factors to promote growth and target guidance dance 
◦◦

 

Counteraction of Counteraction of astrocyteastrocyte

 

and and oligodendrocyteoligodendrocyte--derived inhibitory factorsderived inhibitory factors

••

 

Reduction of postReduction of post--SCI SCI spasticityspasticity, , neuropathicneuropathic pain and autonomic pain and autonomic 
dysreflexiadysreflexia ––
◦◦

 

Inhibition of abnormal sensory axonal sproutingInhibition of abnormal sensory axonal sprouting
◦◦

 

Selective pharmacological inhibition of sensory neurotransmitterSelective pharmacological inhibition of sensory neurotransmitter

 
releaserelease

••

 

Define Define pathophysiologypathophysiology of mild of mild TBITBIidentifyidentify treatment strategiestreatment strategies



Current SCoBIRC Translational ProjectsCurrent Current SCoBIRCSCoBIRC Translational ProjectsTranslational Projects
••

 

Cyclosporine A (Cyclosporine A (CsACsA) for Severe TBI) for Severe TBI
◦◦

 

Basic research of Sullivan and Basic research of Sullivan and ScheffScheff

 

(1997(1997--2000) showing protective effects of 2000) showing protective effects of 
CsACsA

 

in rodent TBI models based upon mitochondrial functional preserin rodent TBI models based upon mitochondrial functional preservationvation

◦◦

 

Phase I/Phase I/IIaIIa

 

Evaluation of Evaluation of cyclosporincyclosporin

 

A in severe TBI A in severe TBI --Young/HattonYoung/Hatton--KolpekKolpek--

 
completedcompleted

◦◦

 

Planning grant for Phase III Planning grant for Phase III MulticenterMulticenter

 

Clinical TrialClinical Trial--

 

Young/HattonYoung/Hatton--KolpekKolpek

••

 

Biomarker studies in severe TBIBiomarker studies in severe TBI --Hall/HattonHall/Hatton--KolpekKolpek/Young/Young
◦◦

 

Oxidative damage Oxidative damage 
◦◦

 

CytoskeletalCytoskeletal

 

degradationdegradation

••

 

Novel Novel neuroprotectiveneuroprotective agents in preclinical testingagents in preclinical testing
◦◦

 

Mitochondrial protective agentsMitochondrial protective agents
◦◦

 

NonNon--immunosuppressive immunosuppressive CsACsA

 

analogsanalogs--NIM811NIM811
◦◦

 

CalpainCalpain

 

inhibitorsinhibitors
◦◦

 

Dual lipid Dual lipid peroxidationperoxidation

 

inhibitors/inhibitors/peroxynitriteperoxynitrite

 

scavengersscavengers
◦◦

 

Novel subtype selective NMDA receptor antagonistsNovel subtype selective NMDA receptor antagonists
◦◦

 

Combination strategiesCombination strategies

••

 

Evaluation of glutamate release inhibitor Evaluation of glutamate release inhibitor gabapentingabapentin in SCI in SCI spasticityspasticity and and 
autonomic autonomic dysreflexiadysreflexia
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