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Alzheimer’s Imaging Consortium IC-P: Poster Presentations and there were only rare diffuse plaques. The neostriatum, which typically has frequent diffuse plaques, had only rare and scattered Ab deposits. Conclusions: The neuropathological findings were unusual for typical severe AD cases, and show a mis-match between pre-treatment PiB PET and post-treatment pathology, especially in the neostriatum. This suggests that Bapineuzumab treatment may have cleared small non-neuritic Ab plaques in areas previously identified with high PiB retention. Furthermore, because the neuropathological data were collected almost a year after treatment ended, these findings also suggest that Ab clearance could persist for prolonged periods of time. IC-P-164



CONSISTENCY OF BEHAVIORAL AND NEURAL CHANGES AFTER FOCUSED COGNITIVE REHABILITATION IN PATIENTS WITH MILD COGNITIVE IMPAIRMENT



Benjamin M. Hampstead1,2, Anthony Y. Stringer1, Randall F. Stilla1, K. Sathian1,2, 1Emory University, Atlanta, GA, USA; 2Atlanta VAMC RR&D, Decatur, GA, USA. Contact e-mail: [email protected] Background: Memory deficits are characteristic of mild cognitive impairment (MCI), which is often a precursor to Alzheimer’s disease (AD), and are a major cause of functional decline and disability. Relatively little work has investigated the efficacy of cognitive rehabilitation (CR) in this population. Moreover, while a number of structural and functional neuroimaging studies have provided substantial insight into the nature of brain changes in MCI and AD, there has been no systematic study of the neural underpinnings of CR in patients with MCI or AD. Objectives: We have undertaken a program of research with the intention of developing empirically validated and neuroscientifically driven CR strategies. We have developed CR paradigms targeting the explicit memory system because it is affected early in the course of MCI. Methods: Two distinct training paradigms (face-name and object-location associations), requiring patients to associate various aspects of information, were used. These paradigms were modified from the EON-MEM training program (Stringer, 2007). In both paradigms, patients underwent pre- and post-training functional magnetic resonance imaging (fMRI) scans as they encoded the associations, with subsequent tests of memory. Between these scanning sessions, patients received three 1-hour training sessions during which they were taught CR strategies to facilitate learning and memory. Long-term retention was assessed 1 month later. Results: To date, these focused interventions have significantly improved the accuracy of memory and reaction time for the trained associations, with the benefits persisting for at least 1 month. Analysis of the fMRI data has consistently revealed increased encoding-related activation within a widespread cerebral cortical network primarily involving medial frontoparietal and lateral tempoparietal areas (i.e. portions of the default network). Additionally, training has resulted in increased effective connectivity between many of these regions. Conclusions: Our findings suggest that focused CR can be effective in patients with MCI. These benefits seem to be driven through recruitment of default network areas that are critical for internally driven processes, including episodic memory. Future work will seek to further capitalize on these changes in order to develop the most effective CR strategies for this growing population. IC-P-165



DEVELOPMENT OF EARLY DIAGNOSTICS AND THERAPIES FOR ALZHEIMER’S DISEASE



Ivan V. Fedoriv1,2, 1Applied Nanobiotechnologies Research Laboratory, Chernivtsi, Ukraine; 2Charity Science Foundation, Chernivtsi, Ukraine. Contact e-mail: [email protected] Background: Neurodegenerative diseases develop when genetic, environmental, and lifestyle factors work together to cause a disease process to start and then progress. We don’t have control and early diagnostics over some of the risk factors for Alzheimer’s disease (AD), which can occur in the people in the age of about 25 - 30 years. Methods: Proteolytic regulation and extracellular proteolysis stabilization are rapidly moving fields at the interface of basic research, clinical medicine and biotechnology. These fields are uniquely important for the development of new therapies and diagnostics for AD and many other neurodegenerative diseases. Many measures have been suggested for the prevention and diagnosis of Alzheimer’s disease, but a single molecular trait could not be sufficient for biochemical AD diagnosis which, in turn, could
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be more reliably accomplished by complementation of distinct cellular markers. Some of our capabilities include: - Measurement of dysfunction in mitochondrial energy metabolism (MEM Test); - Autoimmune processes detection systems at early stages of development; - Extracellular proteolysis Test; - Protein prenylation Test; - The functional activity of Isopentenyl tRNAs Test. Results: The stabilising of exocellular proteolysis plays a key role in the development of cellular immunity. Biological regulation is largely dependent on the interaction between transcriptional, post-transcriptional, and post-translational mechanisms, which are finely controlled by extracellular signals. We have focused our interest on the mechanisms of transcriptional and post-translational regulation of extracellular proteolysis regulated by the activation of cell surface receptors by extracellular matrix proteins, regulatory proteins cholesterol-esterase and isopentenyl-tRNAs. Our approach to the regulation of HMG-CoA-reductase has highlighted the functional role of human cholesterol-esterase in the mechanism of isoprene-dependent extracellular proteolysis. Regulation of these reactions could be focal points in influencing this key pathway in the biosynthesis of isoprenes and an attractive pharmacotherapeutic target in the management of isoprene biogenesis, isopentenyl-tRNAs biosynthesis, functional activity of the cells membranes receptor complexes and biological regulation of extracellular proteolysis and resistance to AD. Conclusions: In our view, the abnormal control of extracellular proteolysis and dysfunction in mitochondrial energy metabolism in AD cells at early stages of disease development might be the potentially unifying concept. IC-P-166



SILVER NANOPARTICLES AS ALTERNATE STRATEGIES FOR DRUG DELIVERY TO THE ALZHEIMER BRAIN



Gjumrakch Aliev1, Jesu´s Daza1, Amanda Lipsitt2, Marı´a Martı´nezAgu¨ero1, Hector H. Palacios2, Kathryn Fischbach3, Mark E. Obrenovich4, Joseph C. LaManna5, Valentin Bragin6, Ludis Morales1, 1Pontificia Universidad Javeriana, Bogota´, Colombia; 2Department of Infectious Diseases, Medicine University of Texas Health Science Center at San Antonio, San Antonio, TX, USA; 3The University of Texas at San Antonio, San Antonio, TX, USA; 4Department of Pathology, School of Medicine, Case Western Reserve University, Cleveland, OH, USA; 5Department of Physiology, School of Medicine, Case Western Reserve University, Cleveland, OH, USA; 6Stress Relief Center, Brooklyn, NY, USA. Contact e-mail: [email protected] Background: One of the biggest problems and challenges in the development of new drugs and/or treatment strategies for AD is the difficulty of passing the drugs across the blood brain barrier (BBB). The use of nanoparticles in drug delivery therapy holds much promise in targeting remote tissues. The object of the proposed study is to illuminate how injection of silver nanoparticles in the brain lead to leaking on the BBB, and therefore elucidate the possibility of penetrating into the areas of the brain which are most damaged by AD. Methods: We investigated the ultrastructural distribution of nanoparticles (silver ion, 5 nm) in the rat brain hippocampal tissue one and four days after the intra-peritoneal (i.p.) injection. At the end of the experiment perfusion fixation brain tissue was collected for the future electron microscopic analysis. Results: Control animals which received vehicle injection revealed typical ultrastructural morphology of brain microvessels and neurons as we described earlier. The animals that received nanoparticle injection showed different degrees of brain lesions after one and especially after four days. The vascular and neuronal damage correlates with the presence of nanoparticles in hippocampal tissue. After one and four days of silver injection, varying sizes of silver aggregates were seen throughout the neuronal cell bodies. The accumulation of the silver particles was also associated with the extracellular matrix, which was observed to coexist in the presence of a flake-like structure surrounding the neuronal tissue after four days of silver injection, and appeared to be a permanent feature of the hippocampal tissue. Conclusions: Our study indicates for the first time that i.p. injected silver nanoparticles are definitely able to cross the BBB and can penetrate into the cell cytoplasm and induce underlying cellular changes, which can be used for drug delivery. Further research in this area should include more specific cellular and subcellular mechanisms such as targeting mitochondria, which appears to be a main target for the cell viability, and therefore a prime target for selective treatment strategies.
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