
Dr.	  Alfred	  Stracher	  	  
was	  a	  dedicated	  biochemist	  and	  inventor.	  

	  Through	  his	  knowledge,	  innova8on,	  and	  scien8fic	  rigor,	  
a	  series	  of	  novel	  calpain	  inhibitors	  u8lizing	  carriers	  to	  
localize	  calpain	  inhibi8on	  at	  specific	  8ssue	  sites	  were	  

developed	  in	  collabora8on	  with	  
	  Drs.	  Abraham	  Shulman	  and	  Leo	  Kesner	  	  
at	  SUNY	  Downstate	  Medical	  Center.	  	  

These	  therapeu8cs	  have	  the	  poten8al	  to	  change	  the	  
way	  we	  treat	  various	  neurodegenera8ve	  disorders.	  
The	  following	  is	  a	  revised	  talk	  on	  Gabadur,	  one	  of	  the	  calpain	  inhibitors	  

developed	  by	  Drs.	  Stracher,	  Kesner,	  and	  Shulma,n	  presented	  at	  
	  the	  Society	  for	  Neuroscience	  Annual	  Mee8ng,	  2015	  

	  by	  MD/PhD	  student,	  Rachelle	  Dugue	  
	  Ling	  Laboratory,	  SUNY	  Downstate	  Medical	  Center	  



The	  Effect	  of	  the	  Novel	  	  
Calpain-‐Inhibitor	  Gabadur	  on	  

Trauma8c	  Brain	  Injury	  

Rachelle	  Dugue,	  Getaw	  Hassen,	  Peter	  Serrano,	  Hillary	  
Michelson,	  Abraham	  Shulman,	  Jeffrey	  Goodman,	  Douglas	  Ling	  

	  
Ling	  Laboratory,	  SUNY	  Downstate	  Medical	  Center	  
Goodman	  Laboratory,	  Ins8tute	  for	  Basic	  Research	  



What	  is	  Calpain?	  

•  calcium-‐ac8vated	  cysteine	  protease	  
•  Ubiquitously	  expressed	  in	  2	  isoforms	  (μ-‐calpain	  and	  
m-‐calpain)	  that	  target	  subsets	  of	  cytoskeletal,	  
cytosolic	  and	  nuclear	  proteins	  for	  proteolysis	  

•  Normal	  func8on:	  to	  regulate	  cell	  migra8on,	  
cytoskeletal	  and	  cell	  complex	  rearrangement,	  
implica8ons	  in	  synap8c	  reorganiza8on	  

Over-‐ac2vate	  calpain	  is	  implicated	  in	  the	  
pathophysiology	  of	  many	  neurodegenera2ve	  
diseases	  including	  Hun2ngton’s	  disease(HD),	  

trauma2c	  brain	  injury	  (TBI),	  stroke,	  Parkinson’s	  
disease(PD),	  2nnitus	  and	  mul2ple	  sclerosis.	  	  



The	  Pathophysiology	  of	  TBI	  
A	  complex	  cascade	  of	  events	  

!
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Calpain	  is	  major	  player	  
In	  TBI	  pathophysiology.	  	  
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e.g.	  Gabadur	  

Overac2ve	  Calpain	  	  
detrimentally	  cleaves	  
	  many	  substrates	  
to	  contribute	  to	  
TBI	  progression.	  
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Gabadur-‐	  a	  novel	  calpain	  inhibitor	  
•  leucyl-‐argininal	  calpain	  inhibitor	  (Leupep8n)	  bound	  to	  the	  
FDA-‐approved	  pregabalin	  (Lyrica)	  as	  a	  carrier	  for	  transport	  
across	  the	  blood	  brain	  barrier	  

	  

Stracher	  A,	  Inventor.	  	  
Kesner	  L,	  Shulman	  A,	  
collaborators	  	  

	  A	  new	  form	  	  
of	  

	  “combina2on	  therapy”	  



The	  Need	  for	  Effec8ve	  Therapeu8cs	  

•  The	  characteris8cs	  of	  an	  ideal	  treatment	  
– Neuroprotec8ve	  	  
– Easily	  Administered	  with	  limited	  toxicity	  and	  side	  
effects	  

– Crosses	  the	  blood	  brain	  barrier	  to	  achieve	  
effec8ve	  concentra8ons	  at	  the	  site	  of	  injury	  

– Large	  8me	  window	  for	  administra8on	  

•  Current	  clinical	  TBI	  therapy	  is	  limited	  to	  skull	  
fracture	  repair,	  hematoma	  evacua8on	  and	  
suppor8ve	  treatment	  

Gabadur	  fulfills	  many	  of	  these	  criteria!	  



Gabadur	  as	  a	  treatment	  for	  Neurodegenera8ve	  
Diseases	  

Kesner	  et.	  al.	  New	  Calpain	  inhibitor	  preserves	  brain	  architecture	  in	  3-‐NP	  Model	  of	  Hun>ngton’s	  
Disease	  

Gabadur	  in	  a	  	  
3-‐nitropropionic	  Model	  	  

of	  Hun2ngton’s	  Disease	  decreased	  striatal	  lesion	  
volume	  by	  50%	  :	  

Gabadur	  in	  a	  transgenic	  
mouse	  model	  of	  Parkinson’s	  
disease	  decreased	  harmful	  

deposits	  by	  60%:	  
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Methods	  
•  Controlled	  cor8cal	  impact	  model	  of	  TBI-‐targets	  the	  cortex,	  the	  primary	  

loca8on	  of	  TBI-‐induced	  damage	  and	  neurological	  dysfunc8on.	  
•  	  A	  “moderate”	  CCI	  injury	  was	  produced-‐5.0	  mm	  diameter	  electromagne8c	  	  

impactor/depth	  of	  2.0	  mm	  at	  4m/s.	  	  
•  Rats	  were	  given	  a	  single	  dose	  of	  1X	  PBS	  or	  80mg/kg	  of	  Gabadur	  

intraperitoneally	  within	  5	  mins	  post-‐impact	  
•  Rats	  were	  sacrificed	  at	  48	  hours	  post-‐TBI	  

–  Western	  blot	  analysis	  
–  Fluoro-‐Jade	  B	  stain	  
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Cytoskeletal	  proteins	  indicate	  Gabadur’s	  ability	  to	  cross	  
the	  BBB	  &	  inhibit	  calpain	  

N=3/group	  
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	  Gabadur	  crosses	  the	  BBB	  and	  is	  neuroprotec2ve	  
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FJB-‐posi8ve	  cells	  in	  PBS-‐	  versus	  Gabadur-‐treated	  rats	  

	  	  	  	  	  	  	  TBI-‐PBS	  	  	  	  	  	  	  TBI-‐Gabadur	  



Conclusions	  

•  A	  single	  80mg/kg	  intraperitoneal	  dose	  of	  Gabadur	  	  
– Crosses	  the	  blood-‐brain	  barrier	  to	  inhibit	  calpain.	  
– Protects	  cytoskeletal	  membrane	  proteins	  αII	  spectrin	  
and	  microtubule-‐associated	  protein	  2	  

– Decreases	  neurodegenera8on	  in	  the	  cor8cal	  region	  of	  
injury	  by	  40%.	  	  	  



In	  summary..	  
•  Calpain	  plays	  a	  major	  role	  in	  TBI	  and	  neurodegenera8ve	  

disease	  pathology.	  
•  Gabadur	  crosses	  the	  blood	  brain	  barrier	  to	  target	  the	  site	  of	  

neuronal	  injury.	  	  
•  Gabadur	  inhibits	  calpain.	  
•  Gabadur	  is	  neuroprotec8ve.	  

All	  with	  a	  single	  80mg/kg	  i.p	  injec8on	  within	  5	  mins	  post-‐TBI	  

Next	  steps...	  
Evaluate	  the	  ability	  of	  Gabadur	  to	  improve	  neurological	  

func8on	  when	  administered	  5	  mins	  post-‐TBI	  and	  at	  later,	  more	  
clinically	  relevant	  8me-‐points	  through	  the	  evalua8on	  of	  

histological,	  biochemical,	  and	  behavioral	  outcome	  measures.	  	  



Acknowledgements	  
	  

Dr.	  Douglas	  Ling	  
Dr.	  Jeffrey	  Goodman	  
Dr.	  Hillary	  Michelson	  
Dr.	  Getaw	  Hassen	  
Dr.	  Peter	  Serrano	  

Dr.	  Abraham	  Shulman	  
Stephen	  Braren,	  Serrano	  Lab,	  Goodman	  Lab	  

Biochemists	  Dr.	  Alfred	  Stracher,	  Dr.	  Leo	  Kesner	  	  
	  

&	  YOU	  for	  your	  anen8on!	  	  
There	  is	  more	  to	  come!	  	  

Research	  sponsored	  by:	  
Martha	  Entemann	  Tinnitus	  Research	  Founda8on	  
SigmaXi	  Grants	  in	  Aid	  of	  Research	  
	  


