Vascular degradation of A 
Two enzymes, neprilysin [37-45] and insulin degrading enzyme (IDE) [46-51], are thought to be responsible for most of the A-degrading capacity of the brain.  While many other enzymes, including lysosomal enzymes [52], have also been shown to be capable of degrading A, the available evidence suggests that these play a lesser role [49;53-56].  Deficiency of both neprilysin and IDE in AD brain [57-59] and AD brain vasculature [60;61] has been suggested to be a cause of both AD and cerebral amyloid angiopathy. We have demonstrated that pharmacologic inhibition of neprilysin raises rabbit CSF and brain A concentrations [62] and the presence of both neprilysin and IDE has been demonstrated in rabbit and human brain microvessels [61;63], with reduced activity of IDE in AD brain microvessels [61].

Quantification of Brain-to-Blood Transport of A
Quantification of brain-to-blood transport of Acan be done using the immunoblot methods above, but in order to analyze larger numbers of samples, we developed an ELISA method.  Wells are coated with monoclonal anti-fluorescein antibody, the sample is incubated in the well overnight, and then incubated successively with a polyclonal antibody specific for the C-terminus of A40 (AN489, custom antibody; Anaspec, CA) and horseradish peroxidase-conjugated anti-rabbit immunoglobulin antibody.  The signal is developed with tetramethylbenzidine peroxidase substrate.  The assay was linear between 15 pg/ml and 1000 pg/ml and can detect and measure FA extracted from the blood, CSF, kidney and liver of injected rabbits. 
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FADegradation Assay for Use with Brain Microvessel Isolates
[image: ][image: ]As discussed in the introductory section, brain microvessels contain both neprilysin and insulin degrading enzyme, which are thought to be the major enzymes responsible for degrading A.  It is likely, therefore, that brain microvessels are capable of not only clearing Ato the blood but also of eliminating it by enzymatic degradation.  It is possible that AVD may impair this normal ability of microvessels to degrade AWe therefore developed an assay to measure the A-degrading capacity of brain microvessels.  This will be used to measure changes in such capacity under experimental conditions designed to mimic those associated with AVD.  The optimal assay conditions were determined by varying reactant concentrations and reaction times. 
The detailed protocol is described in the Procedures and Methods section.  Briefly, rabbit brain microvessel isolates were prepared as described previously in this section.  After sonication and centrifugation, the supernatant was retained and protein assays performed.  Aliquots of supernatant containing equivalent protein concentrations were pipetted into microcentrifuge tubes along with aliquots of 100 nM FA.  The tubes were incubated at 37 C for 1-6 hours, following which the reaction was stopped.  Immunoblots were probed with anti-fluorescein and anti-A. The results showed a progressive loss of the 4 kD band over time (see figure above, probed with anti-fluorescein; results with anti-A were similar).  Quantiification of the bands shows a linear decay after an initial lag phase (see graph above). For more precise quantification or for large sample numbers, the microvessel preparations will be assessed with our FAELISA described above (see Procedures and Methods section).   

Brain-to-blood transport of FA (Specific Aims 1-4)  Brain-to-blood transport of FA will be assessed using the method outlined in the Preliminary Studies.  Fluorescein-labeled A40 and 42 (FA40, FA42), as well as amino acid-sequence-scrambled FA, will be purchased or made as a custom preparation (rPeptide, Inc.).  The peptides will be initially dissolved in endotoxin-free 1% ammonium hydroxide, followed by neutralization by dilution with artificial CSF (Alzet, Inc).  Stock FA will be stored in liquid nitrogen.  The peptides will be mixed at a 4:1 (40:42) ratio to approximate the ratio we have reported for rabbit CSF [202].  The total volume of injection will be 1.5 ml, delivered over 150 minutes (10 l/min) to the lateral ventricle, using a stereotaxic apparatus with the animals under general anesthesia (ketamine iv).  Blood will be collected from an ear vein at 5 minute time intervals during the first hour of icv infusion with FA, and every 10 minutes for the remaining infusion time.  The concentration of FAin each sample will be determined by ELISA and transport compared between animals in terms of greatest concentration attained, time of first appearance in the blood and rate of concentration increase.  Concentrations in liver and kidney will also be compared.
Although previous investigators have presented evidence, using inert tracers injected into mice, rats, guinea pigs and monkeys, that more than 80% of  A injected into the cerebral cortex or lateral ventricle [25-27;29;246;247] is transported rapidly to the blood by an active transendothelial method and that passive or bulk flow (via the perivascular CSF to  head and neck lymphatics or via the arachnoid granulations to the dural venous sinuses) is a much slower process, we will conduct separate control experiments to confirm that this is true for our method as well.  Horseradish peroxidase (HRP) will be used as an inert tracer that does not cross the blood-brain-barrier by simple diffusion, is not actively transported transendothelially, and is concentrated in the liver after exiting the brain [248;249].  The appropriate dosage will be determined in a pilot study.  Blood will be collected from an ear vein at 5 minute time intervals during the first hour of icv infusion with FA, or, for control animals, HRP.  The concentrations of each will be determined in each timed blood sample using ELISA methods.  Comparison of the time course of increasing concentrations of FA and HRP in the blood will show whether FA is being transported by an active method (first appearance of FA and curve of concentration increase in blood would be distinctly prior to that of HRP) or by a passive method (first appearance and curve for concentration increase similar to that of HRP).  Other control experiments will assess whether the passage of FA into the blood is dependent on its specific amino acid sequence.  We will inject scrambled-sequence FA (custom preparation) and again compare the time course of the blood concentrations of the control tracer with that of FA.  
Functional interference experiments will be carried out using specific reagents that are mixed with the A to be injected; alternatively, they will be injected prior to the A.  To block LRP-1 transport of A, RAP-1 and/or antibodies to LRP-1 will be co-injected with A [25].  To block ApoE, a specific antibody will be used.  To block RAGE, recombinant soluble RAGE will be used (provided by Dr. Lue). For interference with p-glycoprotein activity, the specific inhibitor XR9576 will be used [246].  
At the termination of injection of A, a sample of un-injected material will be analyzed by immunoblot and atomic force microscopy (AFM) to ascertain its physical conformation state.  Drs. Walker and Lue will perform these analyses; they have set up a collaboration with Dr. Michael Sierks (Arizona State University) for carrying out these AFM analyses.  
These animals will be contaminated with the tracers and therefore will not be used for other studies.  

Blood-to-brain transport of FA(Specific Aims 1-4) These experiments will be performed as outlined in the Preliminary Studies, and analogously to the brain-to-blood experiments described above.  Peptides will be prepared as described above for brain-to-blood transport, except that the peptides will be dissolved in endotoxin-free 1% ammonium hydroxide, followed by neutralization by dilution with Ringer’s solution, rather than artificial CSF.  The FA and control tracers will be injected into the common carotid artery, rather than intravenously, to avoid removal of significant A by passage through the liver.  Serial CSF samples, taken using a cannula inserted into the fourth ventricle through the foramen magnum, will be taken every 5 minutes to monitor the appearance of FA and control tracers (HRP, scrambled FA).  Two hours after the injection, the animals will be euthanized and the brains dissected out for immunohistochemical, immunoblot and ELISA detection as discussed above.  Interference experiments and controls for these will be done as outlined for brain-to-blood transport above, with specific interference agents injected intravenously and/or intra-arterially prior to tracer injection.
These animals will be contaminated with the tracers and therefore will not be used for other studies.  
Tissue processing, assays, histologic and biochemical methods 

Preparation of rabbit brain microvessel isolates   
The isolation method was developed with the assistance of Drs. Walker and Lue, and is based on the procedures they have developed for human postmortem tissue.  Frozen or fresh brain tissue is homogenized in ice-cold Hanks Balanced Salt Solution (HBSS) using a loose fitting Dounce homogenizer. Material is spun at 1000 rpm to sediment the brain tissue. This is resuspended in Dextran (Dextran 70,000, Sigma) solution to a final concentration of 15% Dextran. This mixture is centrifuged at 5,800 g for 15 minutes. The myelin-rich top fraction is discarded, and the vessel-enriched pellet fraction is resuspended in HBSS and washed by centrifugation. The vessel fraction is then filtered through a 70 m mesh filter, and the material trapped on the filter (consisting of arterioles and venules) is saved.  The filtrate is further filtered through 20 m mesh filters, saving the capillary fraction.  The trapped material is eluted from the filters, recovered by centrifugation and frozen.  To confirm identity and purity of the vessel fraction, a sample of each preparation is mixed with 0.04% Trypan blue and dried onto a slide for microscopic examination.  The vessel isolates are suitable for protein investigations using immunohistochemistry and immunoblot and are also suitable for quantification of mRNA expression.  We have stained these preparations successfully with antibodies to markers of interest including HSPG, apE, RAGE, LRP1, ICAM-1 and collagen type IV. Colocalization studies are also possible, as shown below, with colocalization of RAGE colocalizes with the glucose transporter (glut)-1, an endothelial marker (figure below).  


FA  ELISA  Plate wells are coated with  100 l/well of anti-fluorescein monoclonal antibody (Roche) diluted in sodium bicarbonate/carbonate buffer (pH 9.6) to 2 g/ml. Wells are blocked with 1% bovine serum albumin and the sample is then added and incubated overnight at 4 C.  After washing in PBS with Tween-20, 1 ml of anti-A 40 (AN489, custom preparation to A 34-40; Anaspec, CA) or 42-specific antibody (custom preparation) is added at 1:10,000 for AN-489 and the sample incubated at 4 C overnight.  After washing, HRP congugated anti-rabbit IgG is added at 1:20,000 dilution and incubated for 30 minutes.  After washing, bound HRP-labeled antibody complexes are detected by the addition of ELISA substrate (tetramethylbenzidine-TMB) to each well. After 30 minutes incubation, the reaction is stopped with 1 M sulfuric acid, and the absorbance in each well read at 450 nm.  To prepare tissue samples for measurement of FA, a similar sample preparation method is followed as we have used for regular A ELISA’s. In brief, tissue is weighed, then sonicated in 4 volumes solution of 5.5 M guanidine HCL (Pierce Chemical Company, Rockland, IL).  After incubation at room temperature for 1 hr, the sample is centrifuged to remove any insoluble material and diluted 1:10 in blocking buffer.  This diluted material is added to the wells, as described above, and detected in the same manner as the standard samples.  We have determined that the presence of 0.5 M guanidine HCL does not interfere with the activity of the anti-fluorescein antibody on the plate. 

 FA degrading assay Microvessel pellets are resuspended in 200 l 0.05 M TRIS buffer, pH 7.4 and sonicated for 15 seconds in short pulses.  Tubes are spun in the cold on a microcentrifuge at 15K RPM for 15 minutes.  Thirty l of supernatant is placed in each of 6 microcentrifuge tubes. FA 40 and 42, or, as a control, amino acid-scrambled FA, will be initially dissolved in DMSO and then diluted with artificial CSF to 1 mg/ml (Alzet, Inc).  They will be mixed at a 4:1 (40:42) ratio to approximate the ratio we have reported for rabbit CSF [202].  The final dilutions will be 1:1000 and 1:4000 for FA 40 and 42, respectively. Two l of diluted FA is placed into each of the microcentrifuge tubes with the supernatant from the microvessel homogenate.  The tubes are then incubated at 37 C for 1, 2, 3, 4, 5 or 6 hours.  Following this, the sample is processed for immunoblot using anti-A (6E10) and anti-fluorescein antibodies, or, when large numbers of samples are to be analyzed, with FA40 and 42  ELISA.  For inhibition experiments, samples are incubated with specific inhibitors, ie. Thiorphan at 1 mg/ml concentration to inhibit neprilysin and bacitracin at 1 mg/ml concentration to inhibit insulin degrading enzyme. For p-glycoprotein, a specific inhibitor, XR9576 (Xenova QLT, Inc), will be used [246] at a concentration of 0.1 mg/ml.

Immunoblot methods   Cortical tissue or microvessel isolates are sonicated in 5 volumes of lysis buffer (10 mM Tris-HCl, pH 7.5, 1 mM EDTA , 1% SDS and protease inhibitors (Complete Mini, Roche Biochemicals, IN)).  Protein concentration in each sample is measured using the Micro BCA kit (Pierce, Rockford, IL).  For cortical tissue or microvessel isolates, samples are diluted into DTT-containing sample buffer to a final protein concentration of 2 g/l.  For quantitative western blots, when large numbers of samples are to be analyzed at the same time, grouped samples from each experiment are analyzed in duplicate across multiple gels.  Included on each gel is a standard concentration of each protein of interest, which is included for normalization purposes.  Purified proteins for most proteins of interest are commercially available.  Samples are separated on 4-12% NuPage Bis-Tris gels (Invitrogen) using either MOPS or MES running buffer if detecting monomeric A (Invitrogen) and then transferred to nitrocellulose membranes (Invitrogen) and dried.  For A immunoblots, the membranes are boiled in PBS for 10 minutes to enhance antibody binding.  Membranes are blocked for 1 h with 5% skimmed milk dissolved in Tris-buffered saline with 0.05% Tween 20 (TBST).  Primary antibodies are used at predetermined optimal concentration. 

Table 7.  Antibodies to be used for immunohistochemical and immunoblot studies

	Protein
	Antibody/Supplier
	References

	Anti-fluorescein
	Roche
	

	APP (human)
	22C11/Boehringer-Mannheim
	[254]

	A(1-16) (human)
	6E10/Chemicon
	[255]

	A (1-5) (human)
	3D6/Elan Pharmaceuticals
	

	ICAM-1 (human)
	My13/Zymed
	[256]

	RAGE (168-180) (human)
	Custom/Douglas Walker
	

	Activated microglia (rabbit)
	RAM11/Dako
	[257]

	LRP1 (human)
	Clone 1, RA22/Oxford
	[258]

	p-glycoprotein
	Clone MDR3/Sigma-Aldrich
	

	Neprilysin (human)
	Sc9149/Santa Cruz
	[259]

	Insulin degrading enzyme (human)
	MMS-282R/Convance
	[260]

	Heparan sulfate proteoglycan
	10C9/Biogenesis
	[261]

	Apolipoprotein E (human)
	Courtesy Dr. Peter Dolphin
	[262;263]

	Phosphorylated tau (human)
	AT8, AT100, AT180/Innogenetics
	[264]



[bookmark: _GoBack]Antibodies are incubated with membranes in 2% milk dissolved in TBST at room temperature for 18 hrs.  Bound antibody is detected with peroxidase-labeled anti-mouse IgG followed by incubation with chemiluminescent substrate (Western Enlightening substrate; Perkin Elmer, MA).  The location and intensity of bands are detected using a Fluorochem 8900 blot imaging system (Alpha Innotech, San Leandro, CA).  This sensitive system provides a more reliable method for band intensity measurements than x-ray film due to having a 5-log dynamic range.  Membranes are exposed also to x-ray film to obtain a high-resolution image for publication.  The intensities of each target band are measured using the AlphaEase software provided with the Fluorochem 8900 system.  The intensities of duplicate samples between gels are compared and results normalized depending on the intensities of the standard protein samples.  Membranes are then treated with Restore stripping buffer to remove bound antibody, then incubated and detected under the same conditions with an antibody to -actin.  The intensities obtained for the protein of interest are divided by the intensities of the corresponding -actin band for each sample.  The mean value for each sample is then calculated.  It has been found that -actin expression by vessel isolates can alter due to pathological stimuli while CD31 (PECAM-1), an endothelial cell marker, does not.  Normalization of western blots of microvessels will use this marker.  This normalization will also adjust for any variability in endothelial content in each vessel preparation.  After immunoblot detections, to ensure consistency across multiple western blot membranes, each membrane is stained for total protein (1% Ponceau S) and the images captured digitally.  Total protein in each sample can be determined using the same intensity measurement procedure.  Drs Walker and Drs Lue are using these procedures extensively in their projects, and will supervise and verify results for each experiment carried out in this project.


	1. 	R.L. Neve and N.K.Robakis, Alzheimer's disease: a re-examination of the amyloid hypothesis, Trends Neurosci. 21 (1998) 15-19.
	2. 	J. Hardy and D.J.Selkoe, The amyloid hypothesis of Alzheimer's disease: progress and problems on the road to therapeutics, Science 297 (2002) 353-356.
	3. 	B. Sommer, Alzheimer's disease and the amyloid cascade hypothesis: ten years on, Curr. Opin. Pharmacol. 2 (2002) 87-92.
	4. 	E. Matsubara, M.Shoji, K.Abe, B.Frangione, and J.Ghiso, Vascular Amyloidosis in Neurodegenerative Conditions, Drug News Perspect. 15 (2002) 439-444.
	5. 	T. Revesz, J.L.Holton, T.Lashley, G.Plant, A.Rostagno, J.Ghiso, and B.Frangione, Sporadic and familial cerebral amyloid angiopathies, Brain Pathol. 12 (2002) 343-357.
	6. 	A. Ott, A.J.Slooter, A.Hofman, F.van Harskamp, J.C.Witteman, C.Van Broeckhoven, C.M.van Duijn, and M.M.Breteler, Smoking and risk of dementia and Alzheimer's disease in a population-based cohort study: the Rotterdam Study, Lancet 351 (1998) 1840-1843.
	7. 	I. Skoog, R.N.Kalaria, and M.M.Breteler, Vascular factors and Alzheimer disease, Alzheimer Dis. Assoc. Disord. 13 Suppl 3 (1999) S106-S114.
	8. 	M. Fujishima and T.Tsuchihashi, Hypertension and dementia, Clin. Exp. Hypertens. 21 (1999) 927-935.
	9. 	C. Merchant, M.X.Tang, S.Albert, J.Manly, Y.Stern, and R.Mayeux, The influence of smoking on the risk of Alzheimer's disease, Neurology 52 (1999) 1408-1412.
	10. 	V. Hachinski and D.Munoz, Vascular factors in cognitive impairment--where are we now?, Ann. N. Y. Acad. Sci. 903 (2000) 1-5.
	11. 	D.L. Sparks, T.A.Martin, D.R.Gross, and J.C.Hunsaker, III, Link between heart disease, cholesterol, and Alzheimer's disease: a review, Microsc. Res. Tech. 50 (2000) 287-290.
	12. 	L.J. Launer, G.W.Ross, H.Petrovitch, K.Masaki, D.Foley, L.R.White, and R.J.Havlik, Midlife blood pressure and dementia: the Honolulu-Asia aging study, Neurobiol. Aging 21 (2000) 49-55.
	13. 	S.P. McIlroy, K.B.Dynan, J.T.Lawson, C.C.Patterson, and A.P.Passmore, Moderately elevated plasma homocysteine, methylenetetrahydrofolate reductase genotype, and risk for stroke, vascular dementia, and Alzheimer disease in Northern Ireland, Stroke 33 (2002) 2351-2356.
	14. 	A.D. Korczyn, Homocysteine, stroke, and dementia, Stroke 33 (2002) 2343-2344.
	15. 	W. Herrmann and J.P.Knapp, Hyperhomocysteinemia: a new risk factor for degenerative diseases, Clin. Lab 48 (2002) 471-481.
	16. 	D. Knopman, L.L.Boland, T.Mosley, G.Howard, D.Liao, M.Szklo, P.McGovern, and A.R.Folsom, Cardiovascular risk factors and cognitive decline in middle-aged adults, Neurology 56 (2001) 42-48.
	17. 	R. Peila, B.L.Rodriguez, and L.J.Launer, Type 2 diabetes, APOE gene, and the risk for dementia and related pathologies: The Honolulu-Asia Aging Study, Diabetes 51 (2002) 1256-1262.
	18. 	M. Kivipelto, E.L.Helkala, M.P.Laakso, T.HÃ¤nninen, M.Hallikainen, K.Alhainen, H.Soininen, J.Tuomilehto, and A.Nissinen, Midlife vascular risk factors and Alzheimer's disease in later life: longitudinal, population based study, BMJ 322 (2001) 1447-1451.
	19. 	D.L. Sparks, J.C.Hunsaker, III, S.W.Scheff, R.J.Kryscio, J.L.Henson, and W.R.Markesbery, Cortical senile plaques in coronary artery disease, aging and Alzheimer's disease, Neurobiol. Aging 11 (1990) 601-607.
	20. 	A. Hofman, A.Ott, M.M.Breteler, M.L.Bots, A.J.Slooter, F.van Harskamp, C.N.van Duijn, C.Van Broeckhoven, and D.E.Grobbee, Atherosclerosis, apolipoprotein E, and prevalence of dementia and Alzheimer's disease in the Rotterdam Study, Lancet 349 (1997) 151-154.
	21. 	A.E. Roher, Esh, C, Kokjohn, TA, Kalback, W, Luehrs, DC, Seward, JD, Sue, LI, and T.G.Beach, Circle of Willis Atherosclerosis Is a Risk Factor for Sporadic Alzheimer's Disease, Arterioscler. Thromb. Vasc. Biol. (2003).
	22. 	W. Kalback, C.Esh, E.M.Castano, A.Rahman, T.Kokjohn, D.C.Luehrs, L.Sue, R.Cisneros, F.Gerber, C.Richardson, B.Bohrmann, D.G.Walker, T.G.Beach, and A.E.Roher, Atherosclerosis, vascular amyloidosis and brain hypoperfusion in the pathogenesis of sporadic Alzheimer's disease, Neurol. Res. 26 (2004) 525-539.
	23. 	A.E. Roher, C.Esh, A.Rahman, T.A.Kokjohn, and T.G.Beach, Atherosclerosis of cerebral arteries in Alzheimer disease, Stroke 35 (2004) 2623-2627.
	24. 	J.F. Ghersi-Egea, P.D.Gorevic, J.Ghiso, B.Frangione, C.S.Patlak, and J.D.Fenstermacher, Fate of cerebrospinal fluid-borne amyloid beta-peptide: rapid clearance into blood and appreciable accumulation by cerebral arteries, J Neurochem 67 (1996) 880-883.
	25. 	R. Deane, Z.Wu, A.Sagare, J.Davis, Y.S.Du, K.Hamm, F.Xu, M.Parisi, B.LaRue, H.W.Hu, P.Spijkers, H.Guo, X.Song, P.J.Lenting, W.E.Van Nostrand, and B.V.Zlokovic, LRP/amyloid beta-peptide interaction mediates differential brain efflux of Abeta isoforms, Neuron 43 (2004) 333-344.
	26. 	J.R. Bading, S.Yamada, J.B.Mackic, L.Kirkman, C.Miller, M.Calero, J.Ghiso, B.Frangione, and B.V.Zlokovic, Brain clearance of Alzheimer's amyloid-beta40 in the squirrel monkey: a SPECT study in a primate model of cerebral amyloid angiopathy, J Drug Target 10 (2002) 359-368.
	27. 	O.R. Monro, J.B.Mackic, S.Yamada, M.B.Segal, J.Ghiso, C.Maurer, M.Calero, B.Frangione, and B.V.Zlokovic, Substitution at codon 22 reduces clearance of Alzheimer's amyloid-beta peptide from the cerebrospinal fluid and prevents its transport from the central nervous system into blood, Neurobiol. Aging 23 (2002) 405-412.
	28. 	B.V. Zlokovic, Clearing amyloid through the blood-brain barrier, J. Neurochem. 89 (2004) 807-811.
	29. 	M. Shibata, S.Yamada, S.R.Kumar, M.Calero, J.Bading, B.Frangione, D.M.Holtzman, C.A.Miller, D.K.Strickland, J.Ghiso, and B.V.Zlokovic, Clearance of Alzheimer's amyloid-ss(1-40) peptide from brain by LDL receptor-related protein-1 at the blood-brain barrier, J Clin. Invest 106 (2000) 1489-1499.
	30. 	J.R. Cirrito, P.C.May, M.A.O'Dell, J.W.Taylor, M.Parsadanian, J.W.Cramer, J.E.Audia, J.S.Nissen, K.R.Bales, S.M.Paul, R.B.DeMattos, and D.M.Holtzman, In vivo assessment of brain interstitial fluid with microdialysis reveals plaque-associated changes in amyloid-beta metabolism and half-life, J Neurosci. 23 (2003) 8844-8853.
	31. 	R.O. Weller, Pathology of cerebrospinal fluid and interstitial fluid of the CNS: significance for Alzheimer disease, prion disorders and multiple sclerosis, J. Neuropathol. Exp. Neurol. 57 (1998) 885-894.
	32. 	J.B. Mackic, J.Bading, J.Ghiso, L.Walker, T.Wisniewski, B.Frangione, and B.V.Zlokovic, Circulating amyloid-beta peptide crosses the blood-brain barrier in aged monkeys and contributes to Alzheimer's disease lesions, Vascul. Pharmacol. 38 (2002) 303-313.
	33. 	B. LaRue, E.Hogg, A.Sagare, S.Jovanovic, L.Maness, C.Maurer, R.Deane, and B.V.Zlokovic, Method for measurement of the blood-brain barrier permeability in the perfused mouse brain: application to amyloid-beta peptide in wild type and Alzheimer's Tg2576 mice, J Neurosci. Methods 138 (2004) 233-242.
	34. 	R. Deane, Z.Wu, and B.V.Zlokovic, RAGE (yin) versus LRP (yang) balance regulates alzheimer amyloid beta-peptide clearance through transport across the blood-brain barrier, Stroke 35 (2004) 2628-2631.
	35. 	R. Deane, Y.S.Du, R.K.Submamaryan, B.LaRue, S.Jovanovic, E.Hogg, D.Welch, L.Manness, C.Lin, J.Yu, H.Zhu, J.Ghiso, B.Frangione, A.Stern, A.M.Schmidt, D.L.Armstrong, B.Arnold, B.Liliensiek, P.Nawroth, F.Hofman, M.Kindy, D.Stern, and B.Zlokovic, RAGE mediates amyloid-beta peptide transport across the blood-brain barrier and accumulation in brain, Nat. Med. 9 (2003) 907-913.
	36. 	J.B. Mackic, M.H.Weiss, W.Miao, E.Kirkman, J.Ghiso, M.Calero, J.Bading, B.Frangione, and B.V.Zlokovic, Cerebrovascular accumulation and increased blood-brain barrier permeability to circulating Alzheimer's amyloid beta peptide in aged squirrel monkey with cerebral amyloid angiopathy, J. Neurochem. 70 (1998) 210-215.
	37. 	N. Iwata, S.Tsubuki, Y.Takaki, K.Shirotani, B.Lu, N.P.Gerard, C.Gerard, E.Hama, H.J.Lee, and T.C.Saido, Metabolic regulation of brain Abeta by neprilysin, Science 292 (2001) 1550-1552.
	38. 	N. Iwata, S.Tsubuki, Y.Takaki, K.Watanabe, M.Sekiguchi, E.Hosoki, M.Kawashima-Morishima, H.J.Lee, E.Hama, Y.Sekine-Aizawa, and T.C.Saido, Identification of the major Abeta1-42-degrading catabolic pathway in brain parenchyma: suppression leads to biochemical and pathological deposition, Nat. Med. 6 (2000) 143-150.
	39. 	T. Kawarabayashi, L.H.Younkin, T.C.Saido, M.Shoji, K.H.Ashe, and S.G.Younkin, Age-dependent changes in brain, CSF, and plasma amyloid (beta) protein in the Tg2576 transgenic mouse model of Alzheimer's disease, J. Neurosci. 21 (2001) 372-381.
	40. 	T.C. Saido, Alzheimer's disease as proteolytic disorders: anabolism and catabolism of beta-amyloid, Neurobiol. Aging 19 (1998) S69-S75.
	41. 	K. Shirotani, S.Tsubuki, N.Iwata, Y.Takaki, W.Harigaya, K.Maruyama, S.Kiryu-Seo, H.Kiyama, H.Iwata, T.Tomita, T.Iwatsubo, and T.C.Saido, Neprilysin degrades both amyloid beta peptides 1-40 and 1-42 most rapidly and efficiently among thiorphan- and phosphoramidon-sensitive endopeptidases, J. Biol. Chem. 276 (2001) 21895-21901.
	42. 	Y. Takaki, N.Iwata, S.Tsubuki, S.Taniguchi, S.Toyoshima, B.Lu, N.P.Gerard, C.Gerard, H.J.Lee, K.Shirotani, and T.C.Saido, Biochemical identification of the neutral endopeptidase family member responsible for the catabolism of amyloid beta peptide in the brain, J. Biochem. (Tokyo. ) 128 (2000) 897-902.
	43. 	I. Dolev and D.M.Michaelson, A nontransgenic mouse model shows inducible amyloid-beta (Abeta) peptide deposition and elucidates the role of apolipoprotein E in the amyloid cascade, Proc. Natl. Acad. Sci. U. S. A 101 (2004) 13909-13914.
	44. 	R.A. Marr, H.Guan, E.Rockenstein, M.Kindy, F.H.Gage, I.Verma, E.Masliah, and L.B.Hersh, Neprilysin regulates amyloid Beta peptide levels, J Mol. Neurosci. 22 (2004) 5-11.
	45. 	R.A. Marr, E.Rockenstein, A.Mukherjee, M.S.Kindy, L.B.Hersh, F.H.Gage, I.M.Verma, and E.Masliah, Neprilysin gene transfer reduces human amyloid pathology in transgenic mice, J Neurosci. 23 (2003) 1992-1996.
	46. 	W.Q. Qiu, D.M.Walsh, Z.Ye, K.Vekrellis, J.Zhang, M.B.Podlisny, M.R.Rosner, A.Safavi, L.B.Hersh, and D.J.Selkoe, Insulin-degrading enzyme regulates extracellular levels of amyloid beta-protein by degradation, J. Biol. Chem. 273 (1998) 32730-32738.
	47. 	D.J. Selkoe, Clearing the brain's amyloid cobwebs, Neuron 32 (2001) 177-180.
	48. 	K. Vekrellis, Z.Ye, W.Q.Qiu, D.Walsh, D.Hartley, V.Chesneau, M.R.Rosner, and D.J.Selkoe, Neurons regulate extracellular levels of amyloid beta-protein via proteolysis by insulin-degrading enzyme, J. Neurosci. 20 (2000) 1657-1665.
	49. 	H.M. Tucker, M.Kihiko, J.N.Caldwell, S.Wright, T.Kawarabayashi, D.Price, D.Walker, S.Scheff, J.P.McGillis, R.E.Rydel, and S.Estus, The plasmin system is induced by and degrades amyloid-beta aggregates, J. Neurosci. 20 (2000) 3937-3946.
	50. 	W. Farris, S.Mansourian, Y.Chang, L.Lindsley, E.A.Eckman, M.P.Frosch, C.B.Eckman, R.E.Tanzi, D.J.Selkoe, and S.Guenette, Insulin-degrading enzyme regulates the levels of insulin, amyloid beta-protein, and the beta-amyloid precursor protein intracellular domain in vivo, Proc. Natl. Acad. Sci. U. S. A 100 (2003) 4162-4167.
	51. 	M.A. Leissring, W.Farris, A.Y.Chang, D.M.Walsh, X.Wu, X.Sun, M.P.Frosch, and D.J.Selkoe, Enhanced proteolysis of beta-amyloid in APP transgenic mice prevents plaque formation, secondary pathology, and premature death, Neuron 40 (2003) 1087-1093.
	52. 	H. Hamazaki, Cathepsin D is involved in the clearance of Alzheimer's beta-amyloid protein, FEBS Lett. 396 (1996) 139-142.
	53. 	R.E. Tanzi, R.D.Moir, and S.L.Wagner, Clearance of Alzheimer's Abeta peptide: the many roads to perdition, Neuron 43 (2004) 605-608.
	54. 	H.M. Tucker, J.Simpson, M.Kihiko-Ehmann, L.H.Younkin, J.P.McGillis, S.G.Younkin, J.L.Degen, and S.Estus, Plasmin deficiency does not alter endogenous murine amyloid beta levels in mice, Neurosci. Lett. 368 (2004) 285-289.
	55. 	A.M. Cataldo, D.J.Hamilton, and R.A.Nixon, Lysosomal abnormalities in degenerating neurons link neuronal compromise to senile plaque development in Alzheimer disease, Brain Res. 640 (1994) 68-80.
	56. 	R.A. Nixon, A "protease activation cascade" in the pathogenesis of Alzheimer's disease, Ann. N. Y. Acad. Sci. 924 (2000) 117-131.
	57. 	H. Akiyama, H.Kondo, K.Ikeda, M.Kato, and P.L.McGeer, Immunohistochemical localization of neprilysin in the human cerebral cortex: inverse association with vulnerability to amyloid beta-protein (Abeta) deposition, Brain Res. 902 (2001) 277-281.
	58. 	K. Yasojima, E.G.McGeer, and P.L.McGeer, Relationship between beta amyloid peptide generating molecules and neprilysin in Alzheimer disease and normal brain, Brain Res. 919 (2001) 115-121.
	59. 	D.G. Cook, P.J.McMillan, J.J.Kulstad, S.Ericksen, R.A.Roth, G.D.Schellenberg, L.W.Jin, K.S.Kovacina, and S.Craft, Reduced hippocampal insulin-degrading enzyme in late-onset Alzheimer's disease is associated with the apolipoprotein E-epsilon4 allele, Am. J Pathol. 162 (2003) 313-319.
	60. 	M. Carpentier, Y.Robitaille, L.DesGroseillers, G.Boileau, and M.Marcinkiewicz, Declining expression of neprilysin in Alzheimer disease vasculature: possible involvement in cerebral amyloid angiopathy, J Neuropathol. Exp. Neurol. 61 (2002) 849-856.
	61. 	L. Morelli, R.E.Llovera, I.Mathov, L.F.Lue, B.Frangione, J.Ghiso, and E.M.Castano, Insulin degrading enzyme in brain microvessels: proteolysis of amyloid beta vasculotropic variants and reduced activity in cerebral amyloid angiopathy, J Biol. Chem (2004).
	62. 	A.J. Newell, L.I.Sue, S.Scott, P.K.Rauschkolb, D.G.Walker, P.E.Potter, and T.G.Beach, Thiorphan-induced neprilysin inhibition raises amyloid beta levels in rabbit cortex and cerebrospinal fluid, Neurosci. Lett. 350 (2003) 178-180.
	63. 	W. Gao, P.B.Eisenhauer, K.Conn, J.A.Lynch, J.M.Wells, M.D.Ullman, A.McKee, H.S.Thatte, and R.E.Fine, Insulin degrading enzyme is expressed in the human cerebrovascular endothelium and in cultured human cerebrovascular endothelial cells, Neurosci. Lett. 371 (2004) 6-11.
	64. 	R.O. Weller, A.Massey, T.A.Newman, M.Hutchings, Y.M.Kuo, and A.E.Roher, Cerebral amyloid angiopathy: amyloid beta accumulates in putative interstitial fluid drainage pathways in Alzheimer's disease, Am. J. Pathol. 153 (1998) 725-733.
	65. 	R.O. Weller, A.Massey, Y.M.Kuo, and A.E.Roher, Cerebral amyloid angiopathy: accumulation of A beta in interstitial fluid drainage pathways in Alzheimer's disease, Ann. N. Y. Acad. Sci. 903 (2000) 110-117.
	66. 	J. van Horssen, P.Wesseling, L.P.van den Heuvel, R.M.de Waal, and M.M.Verbeek, Heparan sulphate proteoglycans in Alzheimer's disease and amyloid-related disorders, Lancet Neurol. 2 (2003) 482-492.
	67. 	S. Inoue, Basement membrane and beta amyloid fibrillogenesis in Alzheimer's disease, Int. Rev. Cytol. 210 (2001) 121-161.
	68. 	R.O. Weller, A.Massey, T.A.Newman, M.Hutchings, Y.M.Kuo, and A.E.Roher, Cerebral amyloid angiopathy: amyloid beta accumulates in putative interstitial fluid drainage pathways in Alzheimer's disease, Am. J. Pathol. 153 (1998) 725-733.
	69. 	H. Yamaguchi, T.Yamazaki, C.A.Lemere, M.P.Frosch, and D.J.Selkoe, Beta amyloid is focally deposited within the outer basement membrane in the amyloid angiopathy of Alzheimer's disease. An immunoelectron microscopic study, Am. J. Pathol. 141 (1992) 249-259.
	70. 	M.I. Okoye and I.Watanabe, Ultrastructural features of cerebral amyloid angiopathy, Hum. Pathol. 13 (1982) 1127-1132.
	71. 	M.Jucker, M.Stalder, M.Tolnay, K.H.Wiederhold, D.Abramowski, B.Sommer, M.Staufenbiel, and M.E.Calhoun, Cerebral amyloid angiopathy in APP transgenic mice with amyloid plaque formation. In: 1998, pp. 1502.
	72. 	H. Zoellner, C.C.Chapple, and N.Hunter, Microvasculature in gingivitis and chronic periodontitis: disruption of vascular networks with protracted inflammation, Microsc. Res. Tech. 56 (2002) 15-31.
	73. 	D.K. Dastur and U.P.Dave, Ultrastructural basis of the vasculopathy in and around brain tuberculomas. Possible significance of altered basement membrane, Am. J Pathol. 89 (1977) 35-50.
	74. 	M. Akhtar and E.Al Sabban, Alport-like glomerular changes in a patient with nephrotic syndrome: report of a case, Pediatr. Nephrol. 14 (2000) 973-975.
	75. 	R.A. Sobel, The extracellular matrix in multiple sclerosis: an update, Braz. J Med. Biol. Res. 34 (2001) 603-609.
	76. 	J.H. Garcia, E.Ben David, K.A.Conger, J.C.Geer, and W.Hollander, Arterial hypertension injures brain capillaries. Definition of the lesions. Possible pathogenesis, Stroke 12 (1981) 410-413.
	77. 	O. Uspenskaia, M.Liebetrau, J.Herms, A.Danek, and G.F.Hamann, Aging is associated with increased collagen type IV accumulation in the basal lamina of human cerebral microvessels, BMC. Neurosci. 5 (2004) 37.
	78. 	W. Roggendorf, H.Opitz, and D.Schuppan, Altered expression of collagen type VI in brain vessels of patients with chronic hypertension. A comparison with the distribution of collagen IV and procollagen III, Acta Neuropathol. (Berl) 77 (1988) 55-60.
	79. 	E.C. Tsilibary, Microvascular basement membranes in diabetes mellitus, J Pathol. 200 (2003) 537-546.
	80. 	K. Dahl-Jorgensen, O.Brinchmann-Hansen, H.J.Bangstad, and K.F.Hanssen, Blood glucose control and microvascular complications--what do we do now?, Diabetologia 37 (1994) 1172-1177.
	81. 	W.W. Zhang, T.Badonic, A.Hoog, M.H.Jiang, K.C.Ma, J.X.Nie, Y.Olsson, and P.Sourander, Structural and vasoactive factors influencing intracerebral arterioles in cases of vascular dementia and other cerebrovascular disease: a review. Immunohistochemical studies on expression of collagens, basal lamina components and endothelin-1, Dementia 5 (1994) 153-162.
	82. 	R. Kittelberger, P.F.Davis, and W.E.Stehbens, Type VI collagen in experimental atherosclerosis, Experientia 46 (1990) 264-267.
	83. 	A.C. Vyas-Somani, S.M.Aziz, S.A.Arcot, M.N.Gillespie, J.W.Olson, and D.W.Lipke, Temporal alterations in basement membrane components in the pulmonary vasculature of the chronically hypoxic rat: impact of hypoxia and recovery, Am. J Med. Sci. 312 (1996) 54-67.
	84. 	B.N. Premachandra, R.G.Naidu, I.K.Williams, and H.T.Blumenthal, Cerebral vascular amyloid deposition in rabbits with induced thyroglobulin immunity, Neurosci. Lett. 188 (1995) 65-69.
	85. 	E. Gruys and F.W.Snel, Animal models for reactive amyloidosis, Baillieres Clin. Rheumatol. 8 (1994) 599-611.
	86. 	S.I. Woodrow, R.J.Stewart, R.Kisilevsky, J.Gore, and I.D.Young, Experimental AA amyloidogenesis is associated with differential expression of extracellular matrix genes, Amyloid. 6 (1999) 22-30.
	87. 	M. Garcia-Garcia, G.Mourad, M.Durfort, J.Garcia-Valero, and A.Argiles, Vascular involvement and cell damage in experimental AA and clinical beta(2)-microglobulin amyloidosis, Nephrol. Dial. Transplant. 17 (2002) 1450-1456.
	88. 	S. Kumar-Singh, D.Pirici, E.McGowan, S.Serneels, C.Ceuterick, J.Hardy, K.Duff, D.Dickson, and B.C.Van, Dense-core plaques in Tg2576 and PSAPP mouse models of Alzheimer's disease are centered on vessel walls, Am. J. Pathol. 167 (2005) 527-543.
	89. 	T. Wyss-Coray, C.Lin, D.A.Sanan, L.Mucke, and E.Masliah, Chronic overproduction of transforming growth factor-beta1 by astrocytes promotes Alzheimer's disease-like microvascular degeneration in transgenic mice, Am. J. Pathol. 156 (2000) 139-150.
	90. 	R.A. Kreisberg and S.Kasim, Cholesterol metabolism and aging, Am. J. Med. 82 (1987) 54-60.
	91. 	M. Matsumoto, H.Tatsumi, and A.Murai, [Lipid metabolism and aging], Rinsho Byori 38 (1990) 530-533.
	92. 	D.L. Sparks, H.Liu, S.W.Scheff, C.M.Coyne, and J.C.Hunsaker, III, Temporal sequence of plaque formation in the cerebral cortex of non-demented individuals, J. Neuropathol. Exp. Neurol. 52 (1993) 135-142.
	93. 	E.H. Corder, A.M.Saunders, W.J.Strittmatter, D.E.Schmechel, P.C.Gaskell, G.W.Small, A.D.Roses, J.L.Haines, and M.A.Pericak-Vance, Gene dose of apolipoprotein E type 4 allele and the risk of Alzheimer's disease in late onset families, Science 261 (1993) 921-923.
	94. 	J.L. Breslow, Genetics of lipoprotein abnormalities associated with coronary artery disease susceptibility, Annu. Rev. Genet. 34 (2000) 233-254.
	95. 	G.P. Jarvik, E.M.Wijsman, G.D.Schellenberg, and C.Yu, Interactions of apolipoprotein E genotype, total cholesterol level, age, and sex in prediction of Alzheimer's disease: a case-control study, Neurology 45 (1995) 1092-1096.
	96. 	I.L. Notkola, R.Sulkava, J.Pekkanen, T.Erkinjuntti, C.Ehnholm, P.Kivinen, J.Tuomilehto, and A.Nissinen, Serum total cholesterol, apolipoprotein E epsilon 4 allele, and Alzheimer's disease, Neuroepidemiology 17 (1998) 14-20.
	97. 	J.D. Buxbaum, E.I.Cullen, and L.T.Friedhoff, Pharmacological concentrations of the HMG-CoA reductase inhibitor lovastatin decrease the formation of the Alzheimer beta-amyloid peptide in vitro and in patients, Front Biosci. 7 (2002) a50-a59.
	98. 	E. Kojro, G.Gimpl, S.Lammich, W.Marz, and F.Fahrenholz, Low cholesterol stimulates the nonamyloidogenic pathway by its effect on the alpha -secretase ADAM 10, Proc. Natl. Acad. Sci. U. S. A 98 (2001) 5815-5820.
	99. 	M. Simons, P.Keller, B.De Strooper, K.Beyreuther, C.G.Dotti, and K.Simons, Cholesterol depletion inhibits the generation of beta-amyloid in hippocampal neurons, Proc. Natl. Acad. Sci. U. S. A 95 (1998) 6460-6464.
	100. 	D.L. Sparks, S.W.Scheff, J.C.Hunsaker, H.Liu, T.Landers, and D.R.Gross, Induction of Alzheimer-like beta-amyloid immunoreactivity in the brains of rabbits with dietary cholesterol, Exp. Neurol. 126 (1994) 88-94.
	101. 	D.L. Sparks, Intraneuronal beta-amyloid immunoreactivity in the CNS, Neurobiol. Aging 17 (1996) 291-299.
	102. 	D.L. Sparks, Y.M.Kuo, A.Roher, T.Martin, and R.J.Lukas, Alterations of Alzheimer's disease in the cholesterol-fed rabbit, including vascular inflammation. Preliminary observations, Ann. N. Y. Acad. Sci. 903 (2000) 335-344.
	103. 	L.M. Refolo, B.Malester, J.Lafrancois, T.Bryant-Thomas, R.Wang, G.S.Tint, K.Sambamurti, K.Duff, and M.A.Pappolla, Hypercholesterolemia accelerates the Alzheimer's amyloid pathology in a transgenic mouse model, Neurobiol. Dis. 7 (2000) 321-331.
	104. 	F.S. Shie, L.W.Jin, D.G.Cook, and R.C.LeBoeuf, Diet-induced hypercholesterolemia enhances brain A beta accumulation in transgenic mice, Neuroreport 13 (2002) 455-459.
	105. 	K. Fassbender, M.Simons, C.Bergmann, M.Stroick, D.Lutjohann, P.Keller, H.Runz, S.Kuhl, T.Bertsch, K.von Bergmann, M.Hennerici, K.Beyreuther, and T.Hartmann, Simvastatin strongly reduces levels of Alzheimer's disease beta -amyloid peptides Abeta 42 and Abeta 40 in vitro and in vivo, Proc. Natl. Acad. Sci. U. S. A 98 (2001) 5856-5861.
	106. 	L.M. Refolo, M.A.Pappolla, J.Lafrancois, B.Malester, S.D.Schmidt, T.Thomas-Bryant, G.S.Tint, R.Wang, M.Mercken, S.S.Petanceska, and K.E.Duff, A cholesterol-lowering drug reduces beta-amyloid pathology in a transgenic mouse model of Alzheimer's disease, Neurobiol. Dis. 8 (2001) 890-899.
	107. 	H. Jick, G.L.Zornberg, S.S.Jick, S.Seshadri, and D.A.Drachman, Statins and the risk of dementia, Lancet 356 (2000) 1627-1631.
	108. 	B. Wolozin, W.Kellman, P.Ruosseau, G.G.Celesia, and G.Siegel, Decreased prevalence of Alzheimer disease associated with 3-hydroxy-3-methyglutaryl coenzyme A reductase inhibitors, Arch. Neurol. 57 (2000) 1439-1443.
	109. 	K. Yaffe, E.Barrett-Connor, F.Lin, and D.Grady, Serum lipoprotein levels, statin use, and cognitive function in older women, Arch. Neurol. 59 (2002) 378-384.
	110. 	S. Bodovitz and W.L.Klein, Cholesterol modulates alpha-secretase cleavage of amyloid precursor protein, J. Biol. Chem. 271 (1996) 4436-4440.
	111. 	E.R. Frears, D.J.Stephens, C.E.Walters, H.Davies, and B.M.Austen, The role of cholesterol in the biosynthesis of beta-amyloid, Neuroreport 10 (1999) 1699-1705.
	112. 	M. Racchi, R.Baetta, N.Salvietti, P.Ianna, G.Franceschini, R.Paoletti, R.Fumagalli, S.Govoni, M.Trabucchi, and M.Soma, Secretory processing of amyloid precursor protein is inhibited by increase in cellular cholesterol content, Biochem. J. 322 ( Pt 3) (1997) 893-898.
	113. 	N.A. Avdulov, S.V.Chochina, U.Igbavboa, C.S.Warden, A.V.Vassiliev, and W.G.Wood, Lipid binding to amyloid beta-peptide aggregates: preferential binding of cholesterol as compared with phosphatidylcholine and fatty acids, J. Neurochem. 69 (1997) 1746-1752.
	114. 	A. Kakio, S.I.Nishimoto, K.Yanagisawa, Y.Kozutsumi, and K.Matsuzaki, Cholesterol-dependent formation of GM1 ganglioside-bound amyloid beta-protein, an endogenous seed for Alzheimer amyloid, J. Biol. Chem. 276 (2001) 24985-24990.
	115. 	A. Kakio, S.Nishimoto, K.Yanagisawa, Y.Kozutsumi, and K.Matsuzaki, Interactions of amyloid beta-protein with various gangliosides in raft-like membranes: importance of GM1 ganglioside-bound form as an endogenous seed for Alzheimer amyloid, Biochemistry 41 (2002) 7385-7390.
	116. 	T. Mori, D.Paris, T.Town, A.M.Rojiani, D.L.Sparks, A.Delledonne, F.Crawford, L.I.Abdullah, J.A.Humphrey, D.W.Dickson, and M.J.Mullan, Cholesterol accumulates in senile plaques of Alzheimer disease patients and in transgenic APP(SW) mice, J. Neuropathol. Exp. Neurol. 60 (2001) 778-785.
	117. 	C.M. Yip, E.A.Elton, A.A.Darabie, M.R.Morrison, and J.McLaurin, Cholesterol, a modulator of membrane-associated Abeta-fibrillogenesis and neurotoxicity, J. Mol. Biol. 311 (2001) 723-734.
	118. 	D.T. Giacobbe and M.J.Murray, Vascular disease and inflammation, Anesthesiol. Clin. North America. 22 (2004) 183-97, v.
	119. 	M. Rattazzi, M.Puato, E.Faggin, B.Bertipaglia, A.Zambon, and P.Pauletto, C-reactive protein and interleukin-6 in vascular disease: culprits or passive bystanders?, J Hypertens. 21 (2003) 1787-1803.
	120. 	P. Ferroni, S.Basili, and G.Davi, Platelet activation, inflammatory mediators and hypercholesterolemia, Curr. Vasc. Pharmacol. 1 (2003) 157-169.
	121. 	M. Rentzos, M.Michalopoulou, C.Nikolaou, C.Cambouri, A.Rombos, A.Dimitrakopoulos, E.Kapaki, and D.Vassilopoulos, Serum levels of soluble intercellular adhesion molecule-1 and soluble endothelial leukocyte adhesion molecule-1 in Alzheimer's disease, J Geriatr. Psychiatry Neurol. 17 (2004) 225-231.
	122. 	E. van Exel, J.Gussekloo, A.J.de Craen, A.Bootsma-van der Wiel, M.Frolich, and R.G.Westendorp, Inflammation and stroke: the Leiden 85-Plus Study, Stroke 33 (2002) 1135-1138.
	123. 	P.M. Ridker, Fibrinolytic and inflammatory markers for arterial occlusion: the evolving epidemiology of thrombosis and hemostasis, Thromb. Haemost. 78 (1997) 53-59.
	124. 	P. Libby, P.M.Ridker, and A.Maseri, Inflammation and atherosclerosis, Circulation 105 (2002) 1135-1143.
	125. 	U. Ikeda, Inflammation and coronary artery disease, Curr. Vasc. Pharmacol. 1 (2003) 65-70.
	126. 	I.F. Charo and M.B.Taubman, Chemokines in the pathogenesis of vascular disease, Circ. Res. 95 (2004) 858-866.
	127. 	F. Licastro, S.Pedrini, L.Caputo, G.Annoni, L.J.Davis, C.Ferri, V.Casadei, and L.M.Grimaldi, Increased plasma levels of interleukin-1, interleukin-6 and alpha-1-antichymotrypsin in patients with Alzheimer's disease: peripheral inflammation or signals from the brain?, J Neuroimmunol. 103 (2000) 97-102.
	128. 	V.K. Singh and P.Guthikonda, Circulating cytokines in Alzheimer's disease, J Psychiatr. Res. 31 (1997) 657-660.
	129. 	R. Schmidt, H.Schmidt, J.D.Curb, K.Masaki, L.R.White, and L.J.Launer, Early inflammation and dementia: a 25-year follow-up of the Honolulu-Asia Aging Study, Ann. Neurol. 52 (2002) 168-174.
	130. 	A. De Luigi, S.Pizzimenti, P.Quadri, U.Lucca, M.Tettamanti, C.Fragiacomo, and M.G.De Simoni, Peripheral inflammatory response in Alzheimer's disease and multiinfarct dementia, Neurobiol. Dis 11 (2002) 308-314.
	131. 	K.Y. Stokes, D.Cooper, A.Tailor, and D.N.Granger, Hypercholesterolemia promotes inflammation and microvascular dysfunction: role of nitric oxide and superoxide, Free Radic. Biol. Med. 33 (2002) 1026-1036.
	132. 	R.A. Vogel, Cholesterol lowering and endothelial function, Am. J Med. 107 (1999) 479-487.
	133. 	S. Fichtlscherer, S.Breuer, C.Heeschen, S.Dimmeler, and A.M.Zeiher, Interleukin-10 serum levels and systemic endothelial vasoreactivity in patients with coronary artery disease, J Am. Coll. Cardiol. 44 (2004) 44-49.
	134. 	S. Fichtlscherer, G.Rosenberger, D.H.Walter, S.Breuer, S.Dimmeler, and A.M.Zeiher, Elevated C-reactive protein levels and impaired endothelial vasoreactivity in patients with coronary artery disease, Circulation 102 (2000) 1000-1006.
	135. 	S. John, J.Jacobi, C.Delles, M.P.Schlaich, O.Alter, and R.E.Schmieder, Plasma soluble adhesion molecules and endothelium-dependent vasodilation in early human atherosclerosis, Clin. Sci. (Lond) 98 (2000) 521-529.
	136. 	H. Uchikado, H.Akiyama, H.Kondo, K.Ikeda, K.Tsuchiya, M.Kato, T.Oda, T.Togo, E.Iseki, and K.Kosaka, Activation of vascular endothelial cells and perivascular cells by systemic inflammation-an immunohistochemical study of postmortem human brain tissues, Acta Neuropathol. (Berl) 107 (2004) 341-351.
	137. 	S.D. Yan, X.Chen, J.Fu, M.Chen, H.Zhu, A.Roher, T.Slattery, L.Zhao, M.Nagashima, J.Morser, A.Migheli, P.Nawroth, D.Stern, and A.M.Schmidt, RAGE and amyloid-beta peptide neurotoxicity in Alzheimer's disease, Nature 382 (1996) 685-691.
	138. 	P. Grammas and R.Ovase, Inflammatory factors are elevated in brain microvessels in Alzheimer's disease, Neurobiol. Aging 22 (2001) 837-842.
	139. 	R.J. Di Rocco, G.H.Kageyama, and M.T.Wong-Riley, The relationship between CNS metabolism and cytoarchitecture: a review of 14C-deoxyglucose studies with correlation to cytochrome oxidase histochemistry, Comput. Med. Imaging Graph. 13 (1989) 81-92.
	140. 	I. Dewachter, J.Van Dorpe, K.Spittaels, I.Tesseur, H.C.Van Den, D.Moechars, and F.Van Leuven, Modeling Alzheimer's disease in transgenic mice: effect of age and of presenilin1 on amyloid biochemistry and pathology in APP/London mice, Exp. Gerontol. 35 (2000) 831-841.
	141. 	G. Xu, V.Gonzales, and D.R.Borchelt, Abeta deposition does not cause the aggregation of endogenous tau in transgenic mice, Alzheimer Dis. Assoc. Disord. 16 (2002) 196-201.
	142. 	J.A. Richardson and D.K.Burns, Mouse models of Alzheimer's disease: a quest for plaques and tangles, ILAR. J. 43 (2002) 89-99.
	143. 	S.S. Kety, Cerebral circulation and its measurement by inert diffusible tracers. In: G.Adelman (Ed.), Encyclopedia of Neuroscience, Birkhauser, Boston, 1987, pp. 206-208.
	144. 	A.E. Roher, C.Esh, T.A.Kokjohn, W.Kalback, D.C.Luehrs, J.D.Seward, L.I.Sue, and T.G.Beach, Circle of willis atherosclerosis is a risk factor for sporadic Alzheimer's disease, Arterioscler. Thromb. Vasc. Biol. 23 (2003) 2055-2062.
	145. 	L.S. Honig, W.Kukull, and R.Mayeux, Atherosclerosis and AD: analysis of data from the US National Alzheimer's Coordinating Center, Neurology 64 (2005) 494-500.
	146. 	S.A. Bennett, B.A.Pappas, W.D.Stevens, C.M.Davidson, T.Fortin, and J.Chen, Cleavage of amyloid precursor protein elicited by chronic cerebral hypoperfusion, Neurobiol. Aging 21 (2000) 207-214.
	147. 	H. Ishimaru, K.UÃ©da, A.Takahashi, and Y.Maruyama, Changes in presynaptic protein NACP/alpha-synuclein in an ischemic gerbil hippocampus, Brain Res. 788 (1998) 311-314.
	148. 	N.J. Webster, K.N.Green, C.Peers, and P.F.Vaughan, Altered processing of amyloid precursor protein in the human neuroblastoma SH-SY5Y by chronic hypoxia, J. Neurochem. 83 (2002) 1262-1271.
	149. 	C. Ayala-Grosso, G.Ng, S.Roy, and G.S.Robertson, Caspase-cleaved amyloid precursor protein in Alzheimer's disease, Brain Pathol. 12 (2002) 430-441.
	150. 	N.N. Dewji and C.Do, Heat shock factor-1 mediates the transcriptional activation of Alzheimer's beta-amyloid precursor protein gene in response to stress, Brain Res. Mol. Brain Res. 35 (1996) 325-328.
	151. 	N.N. Dewji, C.Do, and R.M.Bayney, Transcriptional activation of Alzheimer's beta-amyloid precursor protein gene by stress, Brain Res. Mol. Brain Res. 33 (1995) 245-253.
	152. 	F. Lopez-Neblina, A.H.Toledo, and L.H.Toledo-Pereyra, Molecular biology of apoptosis in ischemia and reperfusion, J. Invest Surg. 18 (2005) 335-350.
	153. 	H. Kato, R.Okada, T.Takashima, K.Ohmori, and T.Sunaga, Granule-laden perivascular cells observed in rabbits with experimental cerebral atherosclerosis, Angiology 47 (1996) 343-347.
	154. 	G.J. del Zoppo, Microvascular responses to cerebral ischemia/inflammation, Ann. N. Y. Acad. Sci. 823 (1997) 132-147.
	155. 	T.G. Beach, P.E.Potter, Y.M.Kuo, M.R.Emmerling, R.A.Durham, S.D.Webster, D.G.Walker, L.I.Sue, S.Scott, K.J.Layne, and A.E.Roher, Cholinergic deafferentation of the rabbit cortex: a new animal model of Abeta deposition, Neurosci. Lett. 283 (2000) 9-12.
	156. 	A.E. Roher, Y.M.Kuo, P.E.Potter, M.R.Emmerling, R.A.Durham, D.G.Walker, L.I.Sue, W.G.Honer, and T.G.Beach, Cortical cholinergic denervation elicits vascular A beta deposition, Ann. N. Y. Acad. Sci. 903 (2000) 366-373.
	157. 	T.G.Beach, D.Walker, L.Sue, S.Scott, K.Layne, A.Newell, P.Potter, R.A.Durham, M.Emmerling, S.D.Webster, W.Honer, A.Fisher, and A.Roher, Immunotoxin lesion of the cholinergic nucleus basalis causes Ab deposition: towards a physiologic animal model of Alzheimer's disease. In: 2003, pp. 57-75.
	158. 	J.D. Buxbaum, M.Oishi, H.I.Chen, R.Pinkas-Kramarski, E.A.Jaffe, S.E.Gandy, and P.Greengard, Cholinergic agonists and interleukin 1 regulate processing and secretion of the Alzheimer beta/A4 amyloid protein precursor, Proc. Natl. Acad. Sci. U. S. A. 89 (1992) 10075-10078.
	159. 	R.M. Nitsch, B.E.Slack, R.J.Wurtman, and J.H.Growdon, Release of Alzheimer amyloid precursor derivatives stimulated by activation of muscarinic acetylcholine receptors, Science 258 (1992) 304-307.
	160. 	F.P. Bymaster, D.T.Wong, C.H.Mitch, J.S.Ward, D.O.Calligaro, D.D.Schoepp, H.E.Shannon, M.J.Sheardown, P.H.Olesen, and P.D.Suzdak, Neurochemical effects of the M1 muscarinic agonist xanomeline (LY246708/NNC11-0232), J. Pharmacol. Exp. Ther. 269 (1994) 282-289.
	161. 	F.P. Bymaster, P.A.Carter, S.C.Peters, W.Zhang, J.S.Ward, C.H.Mitch, D.O.Calligaro, C.A.Whitesitt, N.DeLapp, H.E.Shannon, K.Rimvall, L.Jeppesen, M.J.Sheardown, A.Fink-Jensen, and P.Sauerberg, Xanomeline compared to other muscarinic agents on stimulation of phosphoinositide hydrolysis in vivo and other cholinomimetic effects, Brain Res. 795 (1998) 179-190.
	162. 	R.M. Nitsch and J.H.Growdon, Role of neurotransmission in the regulation of amyloid beta-protein precursor processing, Biochem. Pharmacol. 47 (1994) 1275-1284.
	163. 	R.M. Nitsch, From acetylcholine to amyloid: neurotransmitters and the pathology of Alzheimer's disease, Neurodegeneration. 5 (1996) 477-482.
	164. 	R.M. Nitsch, R.J.Wurtman, and J.H.Growdon, Regulation of APP processing. Potential for the therapeutical reduction of brain amyloid burden, Ann. N. Y. Acad. Sci. 777 (1996) 175-182.
	165. 	R. Haring, D.Gurwitz, J.Barg, R.Pinkas-Kramarski, E.Heldman, Z.Pittel, A.Wengier, H.Meshulam, D.Marciano, and Y.Karton, Amyloid precursor protein secretion via muscarinic receptors: reduced desensitization using the M1-selective agonist AF102B, Biochem. Biophys. Res. Commun. 203 (1994) 652-658.
	166. 	R. Haring, D.Gurwitz, J.Barg, R.Pinkas-Kramarski, E.Heldman, Z.Pittel, H.D.Danenberg, A.Wengier, H.Meshulam, and D.Marciano, NGF promotes amyloid precursor protein secretion via muscarinic receptor activation, Biochem. Biophys. Res. Commun. 213 (1995) 15-23.
	167. 	K. Eckols, F.P.Bymaster, C.H.Mitch, H.E.Shannon, J.S.Ward, and N.W.DeLapp, The muscarinic M1 agonist xanomeline increases soluble amyloid precursor protein release from Chinese hamster ovary-m1 cells, Life Sci. 57 (1995) 1183-1190.
	168. 	B.A. Wolf, A.M.Wertkin, Y.C.Jolly, R.P.Yasuda, B.B.Wolfe, R.J.Konrad, D.Manning, S.Ravi, J.R.Williamson, and V.M.Lee, Muscarinic regulation of Alzheimer's disease amyloid precursor protein secretion and amyloid beta-protein production in human neuronal NT2N cells, J. Biol. Chem. 270 (1995) 4916-4922.
	169. 	A.Y. Hung, C.Haass, R.M.Nitsch, W.Q.Qiu, M.Citron, R.J.Wurtman, J.H.Growdon, and D.J.Selkoe, Activation of protein kinase C inhibits cellular production of the amyloid beta-protein, J. Biol. Chem. 268 (1993) 22959-22962.
	170. 	Z. Pittel, E.Heldman, J.Barg, R.Haring, and A.Fisher, Muscarinic control of amyloid precursor protein secretion in rat cerebral cortex and cerebellum, Brain Res. 742 (1996) 299-304.
	171. 	D. Muller, H.Wiegmann, U.Langer, S.Moltzen-Lenz, and R.M.Nitsch, Lu 25-109, a combined m1 agonist and m2 antagonist, modulates regulated processing of the amyloid precursor protein of Alzheimer's disease, J. Neural Transm. 105 (1998) 1029-1043.
	172. 	D.M. Muller, K.Mendla, S.A.Farber, and R.M.Nitsch, Muscarinic M1 receptor agonists increase the secretion of the amyloid precursor protein ectodomain, Life Sci. 60 (1997) 985-991.
	173. 	S.A. Farber, R.M.Nitsch, J.G.Schulz, and R.J.Wurtman, Regulated secretion of beta-amyloid precursor protein in rat brain, J. Neurosci. 15 (1995) 7442-7451.
	174. 	R.O. Weller, A.Massey, T.A.Newman, M.Hutchings, Y.M.Kuo, and A.E.Roher, Cerebral amyloid angiopathy: amyloid beta accumulates in putative interstitial fluid drainage pathways in Alzheimer's disease, Am. J. Pathol. 153 (1998) 725-733.
	175. 	J. Van Dorpe, L.Smeijers, I.Dewachter, D.Nuyens, K.Spittaels, H.C.Van Den, M.Mercken, D.Moechars, I.Laenen, C.Kuiperi, K.Bruynseels, I.Tesseur, R.Loos, H.Vanderstichele, F.Checler, R.Sciot, and F.Van Leuven, Prominent cerebral amyloid angiopathy in transgenic mice overexpressing the london mutant of human APP in neurons, Am. J. Pathol. 157 (2000) 1283-1298.
	176. 	P. Burgermeister, M.E.Calhoun, D.T.Winkler, and M.Jucker, Mechanisms of cerebrovascular amyloid deposition. Lessons from mouse models, Ann. N. Y. Acad. Sci. 903 (2000) 307-316.
	177. 	M.C. Herzig, D.T.Winkler, L.C.Walker, and M.Jucker, Transgenic mouse models of cerebral amyloid angiopathy, Adv. Exp. Med. Biol. 487 (2001) 123-128.
	178. 	H.M. Wisniewski, J.Wegiel, A.W.Vorbrodt, B.Mazur-Kolecka, and J.Frackowiak, Role of perivascular cells and myocytes in vascular amyloidosis, Ann. N. Y. Acad. Sci. 903 (2000) 6-18.
	179. 	C.W. Wu, P.C.Liao, C.Lin, C.J.Kuo, S.T.Chen, H.I.Chen, and Y.M.Kuo, Brain region-dependent increases in beta-amyloid and apolipoprotein E levels in hypercholesterolemic rabbits, J. Neural Transm. 110 (2003) 641-649.
	180. 	T. Els, M.Daffertshofer, H.Schroeck, W.Kuschinsky, and M.Hennerici, Comparison of transcranial Doppler flow velocity and cerebral blood flow during focal ischemia in rabbits, Ultrasound Med. Biol. 25 (1999) 933-938.
	181. 	S. Roatta, D.Canova, D.Bosone, G.Micieli, and M.Passatore, Noradrenergic constriction of cerebral arteries as detected by transcranial Doppler (TCD) in the rabbit, Ultrasound Med. Biol. 29 (2003) 1397-1404.
	182. 	S. Roatta, S.Roncari, G.Micieli, D.Bosone, and M.Passatore, Doppler sonography to monitor flow in different cerebral arteries in the rabbit, Exp. Physiol 85 (2000) 431-438.
	183. 	T. Takeuchi, J.Horiuchi, N.Terada, and M.Nagao, Compensatory adjustment in blood flow of the rabbit cerebral cortex during graded cerebral ischemia, Jpn. J. Physiol 40 (1990) 665-677.
	184. 	H. Iwama, Y.Akama, and C.Tase, Global brain ischemia produced by clamping left subclavian artery and bicarotid trunk in the rabbit, Am. J Emerg. Med. 18 (2000) 31-35.
	185. 	M. Visocchi, D.C.Cuevas, T.Tartaglione, G.Mastrojanni, and B.Cioni, Inconsistent MRI findings in acute pre-Willisian brain ischemia in rabbit: a useful model?, J. Neurosurg. Sci. 43 (1999) 93-98.
	186. 	T. Nakamori, A.Morimoto, K.Yamaguchi, T.Watanabe, and N.Murakami, Interleukin-1 beta production in the rabbit brain during endotoxin-induced fever, J Physiol 476 (1994) 177-186.
	187. 	C.U. Kloss, M.Bohatschek, G.W.Kreutzberg, and G.Raivich, Effect of lipopolysaccharide on the morphology and integrin immunoreactivity of ramified microglia in the mouse brain and in cell culture, Exp. Neurol. 168 (2001) 32-46.
	188. 	J.G. Sheng, S.H.Bora, G.Xu, D.R.Borchelt, D.L.Price, and V.E.Koliatsos, Lipopolysaccharide-induced-neuroinflammation increases intracellular accumulation of amyloid precursor protein and amyloid beta peptide in APPswe transgenic mice, Neurobiol. Dis 14 (2003) 133-145.
	189. 	M. Bohatschek, A.Werner, and G.Raivich, Systemic LPS injection leads to granulocyte influx into normal and injured brain: effects of ICAM-1 deficiency, Exp. Neurol. 172 (2001) 137-152.
	190. 	J.P. Konsman, S.Vigues, L.Mackerlova, A.Bristow, and A.Blomqvist, Rat brain vascular distribution of interleukin-1 type-1 receptor immunoreactivity: relationship to patterns of inducible cyclooxygenase expression by peripheral inflammatory stimuli, J Comp Neurol. 472 (2004) 113-129.
	191. 	L.H. Tonelli, S.Maeda, K.L.Rapp, and E.M.Sternberg, Differential induction of interleukin-I beta mRNA in the brain parenchyma of Lewis and Fischer rats after peripheral injection of lipopolysaccharides, J Neuroimmunol. 140 (2003) 126-136.
	192. 	J.A. Foster, N.Quan, E.L.Stern, K.Kristensson, and M.Herkenham, Induced neuronal expression of class I major histocompatibility complex mRNA in acute and chronic inflammation models, J Neuroimmunol. 131 (2002) 83-91.
	193. 	J. Ghiso, M.Shayo, M.Calero, D.Ng, Y.Tomidokoro, S.Gandy, A.Rostagno, and B.Frangione, Systemic catabolism of Alzheimer's Abeta40 and Abeta42, J. Biol. Chem. 279 (2004) 45897-45908.
	194. 	Y. Saito, J.Buciak, J.Yang, and W.M.Pardridge, Vector-mediated delivery of 125I-labeled beta-amyloid peptide A beta 1-40 through the blood-brain barrier and binding to Alzheimer disease amyloid of the A beta 1-40/vector complex, Proc. Natl. Acad. Sci. U. S. A 92 (1995) 10227-10231.
	195. 	L.F. Lue, D.G.Walker, L.Brachova, T.G.Beach, J.Rogers, A.M.Schmidt, D.M.Stern, and S.D.Yan, Involvement of microglial receptor for advanced glycation endproducts (rage) in alzheimer's disease: identification of a cellular activation mechanism, Exp. Neurol. 171 (2001) 29-45.
	196. 	S.D. Yan, D.Stern, M.D.Kane, Y.M.Kuo, H.C.Lampert, and A.E.Roher, RAGE-AB Interactions in the Pathophysiology of Alzheimer's Disease, Restor. Neurol. Neurosci. 12 (1998) 167-173.
	197. 	J.S. Davidson, R.L.West, P.Kotikalapudi, and L.E.Maroun, Sequence and methylation in the beta/A4 region of the rabbit amyloid precursor protein gene, Biochem. Biophys. Res. Commun. 188 (1992) 905-911.
	198. 	E.M. Johnstone, M.O.Chaney, F.H.Norris, R.Pascual, and S.P.Little, Conservation of the sequence of the Alzheimer's disease amyloid peptide in dog, polar bear and five other mammals by cross-species polymerase chain reaction analysis, Brain Res. Mol. Brain Res. 10 (1991) 299-305.
	199. 	B. DeStrooper, M.Simons, G.Multhaup, F.Van Leuven, K.Beyreuther, and C.G.Dotti, Production of intracellular amyloid-containing fragments in hippocampal neurons expressing human amyloid precursor protein and protection against amyloidogenesis by subtle amino acid substitutions in the rodent sequence, EMBO J. 14 (1995) 4932-4938.
	200. 	L. Otvos, Jr., G.I.Szendrei, V.M.Lee, and H.H.Mantsch, Human and rodent Alzheimer beta-amyloid peptides acquire distinct conformations in membrane-mimicking solvents, Eur. J. Biochem. 211 (1993) 249-257.
	201. 	A.G. Reaume, D.S.Howland, S.P.Trusko, M.J.Savage, D.M.Lang, B.D.Greenberg, R.Siman, and R.W.Scott, Enhanced amyloidogenic processing of the beta-amyloid precursor protein in gene-targeted mice bearing the Swedish familial Alzheimer's disease mutations and a "humanized" Abeta sequence, J. Biol. Chem. 271 (1996) 23380-23388.
	202. 	T.G. Beach, D.G.Walker, P.E.Potter, L.I.Sue, and A.Fisher, Reduction of cerebrospinal fluid amyloid beta after systemic administration of M1 muscarinic agonists, Brain Res. 905 (2001) 220-223.
	203. 	T.G. Beach, Y.Kuo, C.Schwab, D.G.Walker, and A.E.Roher, Reduction of cortical amyloid beta levels in guinea pig brain after systemic administration of physostigmine, Neurosci. Lett. 310 (2001) 21-24.
	204. 	J.E. Blumel, C.Castelo-Branco, A.Sanjuan, P.Gonzalez, C.Moyano, T.M.Iturriaga, R.Gonzalez, S.Romero, and A.Cano, A simplified method to quantitate atherosclerosis in the rabbit aorta, Maturitas 39 (2001) 265-271.
	205. 	E.P. Silva, F.A.Fonseca, S.S.Ihara, M.C.Izar, I.L.Lopes, L.E.Pinto, J.J.Badimon, S.Tuffik, T.B.Paiva, N.Kasinski, A.V.de Paola, and A.C.Carvalho, Early benefits of pravastatin to experimentally induced atherosclerosis, J. Cardiovasc. Pharmacol. 39 (2002) 389-395.
	206. 	G. Tepe, U.Brehme, H.Seeger, M.Raschack, C.D.Claussen, and S.H.Duda, Endothelin A receptor antagonist LU 135252 inhibits hypercholesterolemia-induced, but not deendothelialization-induced, atherosclerosis in rabbit arteries, Invest Radiol. 37 (2002) 349-355.
	207. 	R. Ylitalo, H.Syvala, P.Tuohimaa, and P.Ylitalo, Suppression of immunoreactive macrophages in atheromatous lesions of rabbits by clodronate, Pharmacol. Toxicol. 90 (2002) 139-143.
	208. 	M.P. Oubina, H.N.de las, E.Cediel, D.Sanz-Rosa, P.Aragoncillo, C.Diaz, G.Hernandez, V.Lahera, and V.Cachofeiro, Synergistic effect of angiotensin-converting enzyme (ACE) and 3-hydroxy-3-methylglutaryl-CoA (HMG-CoA) reductase inhibition on inflammatory markers in atherosclerotic rabbits, Clin. Sci. (Lond) 105 (2003) 655-662.
	209. 	J. Fan and T.Watanabe, Inflammatory reactions in the pathogenesis of atherosclerosis, J Atheroscler. Thromb. 10 (2003) 63-71.
	210. 	M. Bohatschek, A.Werner, and G.Raivich, Systemic LPS injection leads to granulocyte influx into normal and injured brain: effects of ICAM-1 deficiency, Exp. Neurol. 172 (2001) 137-152.
	211. 	T. Saitoh, E.Kokue, and M.Shimoda, The suppressive effects of lipopolysaccharide-induced acute phase response on hepatic cytochrome P450-dependent drug metabolism in rabbits, J Vet. Pharmacol. Ther. 22 (1999) 87-95.
	212. 	J. Lundkvist, A.K.Sundgren-Andersson, S.Tingsborg, P.Ostlund, C.Engfors, K.Alheim, T.Bartfai, K.Iverfeldt, and M.Schultzberg, Acute-phase responses in transgenic mice with CNS overexpression of IL-1 receptor antagonist, Am. J Physiol 276 (1999) R644-R651.
	213. 	G. DiCarlo, D.Wilcock, D.Henderson, M.Gordon, and D.Morgan, Intrahippocampal LPS injections reduce Abeta load in APP+PS1 transgenic mice, Neurobiol. Aging 22 (2001) 1007-1012.
	214. 	J. Quinn, T.Montine, J.Morrow, W.R.Woodward, D.Kulhanek, and F.Eckenstein, Inflammation and cerebral amyloidosis are disconnected in an animal model of Alzheimer's disease, J Neuroimmunol. 137 (2003) 32-41.
	215. 	G.P. Lim, F.Yang, T.Chu, E.Gahtan, O.Ubeda, W.Beech, J.B.Overmier, K.Hsiao-Ashec, S.A.Frautschy, and G.M.Cole, Ibuprofen effects on Alzheimer pathology and open field activity in APPsw transgenic mice, Neurobiol. Aging 22 (2001) 983-991.
	216. 	P.T. Jantzen, K.E.Connor, G.DiCarlo, G.L.Wenk, J.L.Wallace, A.M.Rojiani, D.Coppola, D.Morgan, and M.N.Gordon, Microglial activation and beta -amyloid deposit reduction caused by a nitric oxide-releasing nonsteroidal anti-inflammatory drug in amyloid precursor protein plus presenilin-1 transgenic mice, J Neurosci. 22 (2002) 2246-2254.
	217. 	Q. Yan, J.Zhang, H.Liu, S.Babu-Khan, R.Vassar, A.L.Biere, M.Citron, and G.Landreth, Anti-inflammatory drug therapy alters beta-amyloid processing and deposition in an animal model of Alzheimer's disease, J Neurosci. 23 (2003) 7504-7509.
	218. 	J.L. Eriksen, S.A.Sagi, T.E.Smith, S.Weggen, P.Das, D.C.McLendon, V.V.Ozols, K.W.Jessing, K.H.Zavitz, E.H.Koo, and T.E.Golde, NSAIDs and enantiomers of flurbiprofen target gamma-secretase and lower Abeta 42 in vivo, J Clin. Invest 112 (2003) 440-449.
	219. 	W.L. Smith, The eicosanoids and their biochemical mechanisms of action, Biochem. J 259 (1989) 315-324.
	220. 	R.J. Flower and J.R.Vane, Inhibition of prostaglandin biosynthesis, Biochem. Pharmacol. 23 (1974) 1439-1450.
	221. 	S. Weggen, J.L.Eriksen, P.Das, S.A.Sagi, R.Wang, C.U.Pietrzik, K.A.Findlay, T.E.Smith, M.P.Murphy, T.Bulter, D.E.Kang, N.Marquez-Sterling, T.E.Golde, and E.H.Koo, A subset of NSAIDs lower amyloidogenic Abeta42 independently of cyclooxygenase activity, Nature 414 (2001) 212-216.
	222. 	T.D. Warner, I.Vojnovic, F.Giuliano, R.Jimenez, D.Bishop-Bailey, and J.A.Mitchell, Cyclooxygenases 1, 2, and 3 and the production of prostaglandin I2: investigating the activities of acetaminophen and cyclooxygenase-2-selective inhibitors in rat tissues, J Pharmacol. Exp. Ther. 310 (2004) 642-647.
	223. 	M.S. Abdel-Halim, B.Sjoquist, and E.Anggard, Inhibition of prostaglandin synthesis in rat brain, Acta Pharmacol. Toxicol. (Copenh) 43 (1978) 266-272.
	224. 	P.L.M.R.A.B.G.R. Munson, Principles of Pharmacology, Chapman and Hall, New York, 1996.
	225. 	M.A. Hermoso and J.A.Cidlowski, Putting the brake on inflammatory responses: the role of glucocorticoids, IUBMB. Life 55 (2003) 497-504.
	226. 	D.S. Younger, Vasculitis of the nervous system, Curr. Opin. Neurol. 17 (2004) 317-336.
	227. 	A.M. Szczepanik and G.E.Ringheim, IL-10 and glucocorticoids inhibit Abeta(1-42)- and lipopolysaccharide-induced pro-inflammatory cytokine and chemokine induction in the central nervous system, J Alzheimers. Dis 5 (2003) 105-117.
	228. 	R.M. Sapolsky, L.C.Krey, and B.S.McEwen, Prolonged glucocorticoid exposure reduces hippocampal neuron number: implications for aging, J Neurosci. 5 (1985) 1222-1227.
	229. 	G. Adler and A.Jajcevic, Post-dexamethasone cortisol level and memory performance in elderly depressed patients, Neurosci. Lett. 298 (2001) 142-144.
	230. 	C.W. Wilkinson, M.Wamble, S.Corbin, J.E.Grabber, M.A.Raskind, and E.R.Peskind, Effect of chronic high-dose exogenous cortisol on hippocampal neuronal number in aged nonhuman primates, J Neurosci. 19 (1999) 2356-2361.
	231. 	P.S. Aisen, Anti-inflammatory therapy for Alzheimer's disease: implications of the prednisone trial, Acta Neurol. Scand. Suppl 176 (2000) 85-89.
	232. 	P.S. Aisen, Anti-inflammatory agents in Alzheimer's disease, Curr. Neurol. Neurosci. Rep. 2 (2002) 405-409.
	233. 	P.S. Aisen, K.A.Schafer, M.Grundman, E.Pfeiffer, M.Sano, K.L.Davis, M.R.Farlow, S.Jin, R.G.Thomas, and L.J.Thal, Effects of rofecoxib or naproxen vs placebo on Alzheimer disease progression: a randomized controlled trial, JAMA 289 (2003) 2819-2826.
	234. 	P.S. Aisen, J.Schmeidler, and G.M.Pasinetti, Randomized pilot study of nimesulide treatment in Alzheimer's disease, Neurology 58 (2002) 1050-1054.
	235. 	P.S. Aisen, K.L.Davis, J.D.Berg, K.Schafer, K.Campbell, R.G.Thomas, M.F.Weiner, M.R.Farlow, M.Sano, M.Grundman, and L.J.Thal, A randomized controlled trial of prednisone in Alzheimer's disease. Alzheimer's Disease Cooperative Study, Neurology 54 (2000) 588-593.
	236. 	S.A. Reines, G.A.Block, J.C.Morris, G.Liu, M.L.Nessly, C.R.Lines, B.A.Norman, and C.C.Baranak, Rofecoxib: no effect on Alzheimer's disease in a 1-year, randomized, blinded, controlled study, Neurology 62 (2004) 66-71.
	237. 	M. Etminan, S.Gill, and A.Samii, Effect of non-steroidal anti-inflammatory drugs on risk of Alzheimer's disease: systematic review and meta-analysis of observational studies, BMJ 327 (2003) 128.
	238. 	A. Bierhaus, S.Schiekofer, M.Schwaninger, M.Andrassy, P.M.Humpert, J.Chen, M.Hong, T.Luther, T.Henle, I.Kloting, M.Morcos, M.Hofmann, H.Tritschler, B.Weigle, M.Kasper, M.Smith, G.Perry, A.M.Schmidt, D.M.Stern, H.U.Haring, E.Schleicher, and P.P.Nawroth, Diabetes-associated sustained activation of the transcription factor nuclear factor-kappaB, Diabetes 50 (2001) 2792-2808.
	239. 	H. Vlassara, H.Fuh, T.Donnelly, and M.Cybulsky, Advanced glycation endproducts promote adhesion molecule (VCAM-1, ICAM-1) expression and atheroma formation in normal rabbits, Mol. Med. 1 (1995) 447-456.
	240. 	Y. Nakamura, Y.Horii, T.Nishino, H.Shiiki, Y.Sakaguchi, T.Kagoshima, K.Dohi, Z.Makita, H.Vlassara, and R.Bucala, Immunohistochemical localization of advanced glycosylation end products in coronary atheroma and cardiac tissue in diabetes mellitus, Am. J Pathol. 143 (1993) 1649-1656.
	241. 	R. Scalia, J.Z.Appel, III, and A.M.Lefer, Leukocyte-endothelium interaction during the early stages of hypercholesterolemia in the rabbit: role of P-selectin, ICAM-1, and VCAM-1, Arterioscler. Thromb. Vasc. Biol. 18 (1998) 1093-1100.
	242. 	K. Iiyama, L.Hajra, M.Iiyama, H.Li, M.DiChiara, B.D.Medoff, and M.I.Cybulsky, Patterns of vascular cell adhesion molecule-1 and intercellular adhesion molecule-1 expression in rabbit and mouse atherosclerotic lesions and at sites predisposed to lesion formation, Circ. Res. 85 (1999) 199-207.
	243. 	S.C. Choe, H.S.Kim, T.S.Jeong, S.H.Bok, and Y.B.Park, Naringin has an antiatherogenic effect with the inhibition of intercellular adhesion molecule-1 in hypercholesterolemic rabbits, J Cardiovasc. Pharmacol. 38 (2001) 947-955.
	244. 	M. Bohatschek, A.Werner, and G.Raivich, Systemic LPS injection leads to granulocyte influx into normal and injured brain: effects of ICAM-1 deficiency, Exp. Neurol. 172 (2001) 137-152.
	245. 	 Physicians Desk Reference, Medical Economics Company, Montvale, New Jersey, 2004.
	246. 	J.R. Cirrito, R.Deane, A.M.Fagan, M.L.Spinner, M.Parsadanian, M.B.Finn, H.Jiang, J.L.Prior, A.Sagare, K.R.Bales, S.M.Paul, B.V.Zlokovic, D.Piwnica-Worms, and D.M.Holtzman, P-glycoprotein deficiency at the blood-brain barrier increases amyloid-beta deposition in an Alzheimer disease mouse model, J. Clin. Invest 115 (2005) 3285-3290.
	247. 	J.F. Ghersi-Egea, P.D.Gorevic, J.Ghiso, B.Frangione, C.S.Patlak, and J.D.Fenstermacher, Fate of Cerebrospinal Fluid-Borne Amyloid <img class="characterEntity" align="absbottom" border="0" alt="beta" src="/na102/home/ACS/blackwell/journals/entities/03B2.gif"/>-Peptide: Rapid Clearance into Blood and Appreciable Accumulation by Cerebral Arteries, Journal of Neurochemistry 67 (1996) 880-883.
	248. 	Y. Yamaguchi, E.le-Molle, and W.G.Hardison, Hepatocyte horseradish peroxidase uptake is saturable and inhibited by mannose-terminal glycoproteins, Am. J. Physiol 264 (1993) G880-G885.
	249. 	H.J. Wagner, C.Pilgrim, and J.Brandl, Penetration and removal of horseradish peroxidase injected into the cerebrospinal fluid: role of cerebral perivascular spaces, endothelium and microglia, Acta Neuropathol. (Berl) 27 (1974) 299-315.
	250. 	T.G. Beach, H.Tago, T.Nagai, H.Kimura, P.L.McGeer, and E.G.McGeer, Perfusion-fixation of the human brain for immunohistochemistry: comparison with immersion-fixation, J. Neurosci. Methods 19 (1987) 183-192.
	251. 	T.G. Beach and E.G.McGeer, Cholinergic fiber loss occurs in the absence of synaptophysin depletion in Alzheimer's disease primary visual cortex, Neurosci. Lett. 142 (1992) 253-256.
	252. 	T.G. Beach and E.G.McGeer, Senile plaques, amyloid beta-protein, and acetylcholinesterase fibres: laminar distributions in Alzheimer's disease striate cortex, Acta Neuropathol. (Berl. ) 83 (1992) 292-299.
	253. 	C. Geula and M.M.Mesulam, Cortical cholinergic fibers in aging and Alzheimer's disease: a morphometric study, Neuroscience 33 (1989) 469-481.
	254. 	W. Schubert, R.Prior, A.Weidemann, H.Dircksen, G.Multhaup, C.L.Masters, and K.Beyreuther, Localization of Alzheimer beta A4 amyloid precursor protein at central and peripheral synaptic sites, Brain Res. 563 (1991) 184-194.
	255. 	K.S. Kim, D.L.Miller, V.J.Sapienza, C.-M.Chen, C.Bai, I.Grundke-Iqbal, J.R.Currie, and H.M.Wisniewski, Production and characterization of monoclonal antibodies reactive to synthetic cerebrovascular amyloid peptide., Neurosci. Res. Comm. 2 (1988) 121-130.
	256. 	R.N. Poston, D.O.Haskard, J.R.Coucher, N.P.Gall, and R.R.Johnson-Tidey, Expression of intercellular adhesion molecule-1 in atherosclerotic plaques, Am. J Pathol. 140 (1992) 665-673.
	257. 	T. Tsukada, M.Rosenfeld, R.Ross, and A.M.Gown, Immunocytochemical analysis of cellular components in atherosclerotic lesions. Use of monoclonal antibodies with the Watanabe and fat-fed rabbit, Arteriosclerosis 6 (1986) 601-613.
	258. 	D.K. Strickland, J.D.Ashcom, S.Williams, W.H.Burgess, M.Migliorini, and W.S.Argraves, Sequence identity between the alpha 2-macroglobulin receptor and low density lipoprotein receptor-related protein suggests that this molecule is a multifunctional receptor, J Biol. Chem 265 (1990) 17401-17404.
	259. 	M.A. Leissring, W.Farris, A.Y.Chang, D.M.Walsh, X.Wu, X.Sun, M.P.Frosch, and D.J.Selkoe, Enhanced proteolysis of beta-amyloid in APP transgenic mice prevents plaque formation, secondary pathology, and premature death, Neuron 40 (2003) 1087-1093.
	260. 	L. Gasparini, G.K.Gouras, R.Wang, R.S.Gross, M.F.Beal, P.Greengard, and H.Xu, Stimulation of beta-amyloid precursor protein trafficking by insulin reduces intraneuronal beta-amyloid and requires mitogen-activated protein kinase signaling, J Neurosci. 21 (2001) 2561-2570.
	261. 	J.R. Couchman and A.V.Ljubimov, Mammalian tissue distribution of a large heparan sulfate proteoglycan detected by monoclonal antibodies, Matrix 9 (1989) 311-321.
	262. 	P.J. Dolphin, L.Wong, and D.Rubinstein, A comparison of some immunological characteristics of very low density lipoproteins of normal and hypercholesterolemic rat sera, Can. J Biochem. 56 (1978) 673-683.
	263. 	P.J. Dolphin, Organic extraction and preparative isoelectric focussing of rat serum apolipoproteins, FEBS Lett. 117 (1980) 252-258.
	264. 	M. Goedert, R.Jakes, R.A.Crowther, P.Cohen, E.Vanmechelen, M.Vandermeeren, and P.Cras, Epitope mapping of monoclonal antibodies to the paired helical filaments of Alzheimer's disease: identification of phosphorylation sites in tau protein, Biochem. J 301 ( Pt 3) (1994) 871-877.
	265. 	K. Johnson-Wood, M.Lee, R.Motter, K.Hu, G.Gordon, R.Barbour, K.Khan, M.Gordon, H.Tan, D.Games, I.Lieberburg, D.Schenk, P.Seubert, and L.McConlogue, Amyloid precursor protein processing and A beta42 deposition in a transgenic mouse model of Alzheimer disease, Proc. Natl. Acad. Sci. U. S. A. 94 (1997) 1550-1555.
	266. 	P. Ferroni, F.Martini, C.M.Cardarello, P.P.Gazzaniga, G.Davi, and S.Basili, Enhanced interleukin-1beta in hypercholesterolemia: effects of simvastatin and low-dose aspirin, Circulation 108 (2003) 1673-1675.



image1.emf
FA



 ELISA

0 250 500 750 1000 1250

0.0

0.1

0.2

0.3

0.4

0.5

0.6

R

2

 = 0.96

pg/ml


image2.wmf
 

Vessel A

b

 degrading activity

0

1

2

3

4

5

6

7

0

50

100

150

200

Time of incubation/hrs

Relative Intensityy


image3.emf

