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Ischemic stroke is a major cause of world-wide death and long-term and costly sensory, motor 
and cognitive disabilities. The only intervention for ischemic stroke is tissue plasminogen 
activator (tPA) thrombolysis (i.e., use approved only up to 4.5 hr post-onset). tPA-thrombolysis 
promotes hemorrhage which limits tPA utility and only reaches a fraction (<5%) of patients, 
creating an enormous gap in stroke intervention. Vascular cognitive impairment (VCI) is defined 
as cognitive deficits due to cerebrovascular disease (including strokes). VCI exacerbates 
neurodegeneration as in Alzheimers disease and contributes to most dementia. In addition to 
strokes, hypertension and/or forebrain hypoperfusion are major cerebrovascular disease risk 
factors contributing to non-stroke VCI. This presentation will describe our use of translational 
stroke and VCI models that mimic the pathogenesis of clinical stroke-VCI in order to better 
understand disease biology and intervention.  
 
One important focus of our research has been to evaluate the utility of thrombopoietin (TPO; 
hematopoietic growth factor that regulates platelets) in models of cerebrovascular disease. In 
rodent stroke, post-stroke TPO administration can protect the brain from injury and restore its 
lost functioning even if administered long after injury has occurred. This presentation also will 
describe the therapeutic value and novel mechanism(s) involved in TPO’s brain protection-
restoration. TPO decreases many stroke pathological processes, including stroke-induced 
inflammatory cytokine expression, microvascular and brain inflammation, matrix 
metalloproteinase 9 (MMP-9), brain leukocyte infiltration and microgliosis, and decreases post-
stroke blood-brain barrier and brain injury (i.e., infarction and edema) and neurological and 
cognitive deficits. Thus, TPO preserves sensory, motor and especially cognitive functioning. In 
addition, TPO provides a significant restoration of lost functions when administered after stroke 
injury has occurred. Improved functional recovery under these conditions is related to an 
increase in microvessels/angiogenesis and neurogenesis in the peri-infarct areas. Work in the 
TPO receptor knock-out mouse demonstrates that the protective effects are mediated via its 
TPO receptor. 
 
Complex cognition and gait abnormalities as seen in human VCI are also exhibited in our non-
stroke rodent VCI models. VCI under these conditions is induced by hypertension and/or carotid 
stenosis without producing brain infarctions. Reduced fiber-tract myelin staining with increased 
microvascular inflammation and microgliosis is observed in this non-stroke VCI, thus representing 

Thrombopoietin Intervention in Preclinical Models 

of Cerebrovascular Disease: Remarkable Brain 

and Behavioral Protection and Restoration 
 



a fiber track “disconnect condition” as observed in younger clinical VCI patients. Post-carotid 
stenosis administration of only one or two TPO injections provides a remarkable reduced 
progression of cognitive loss and gait deficits that persists for months. Therefore, TPO has 
significant potential to treat a variety of cerebrovascular conditions and dramatically improve 
outcome functioning. 
 
Our preliminary data indicates that TPO does not significantly penetrate into the brain. 

Therefore, our current hypothesis is that TPO efficacy in these models is mediated by the 

vascular endothelium and also by changes in circulating endothelial progenitor and/or immune 

cells (e.g., leukocytes and T-cells). Although TPO at brain/behavioral efficacious doses does not 

alter platelets or hematocrit, TPO does stimulate an increase in other growth factors (e.g., 

PDGF-BB and TGF . We hope to establish collaborations with others on TPO brain protective-

restorative biology and discover novel mechanisms between TPO and the endothelium, 

circulating progenitor/immune cells and other factors, while continuing to generate data 

supporting the potential clinical use of TPO in the future. 
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