APPENDIX ONE: MSc Tissue Engineering Student Feedback 2006 - 2007

	Positive aspects of the teaching
	Suggestions for improvements

	· The subjects covered were always interesting and related well to the current literature.  Nearly all aspects of tissue engineering were covered.  Excellent handouts were given for most lectures which made revision easier.  The lecturers were very supportive and were available if we were having problems.

· The clinical visits and industrial visits were particularly useful – especially when coming from a non medical background.  I also valued the journal presentations in module 4 since critical appraisal is an important skill to learn.  Module 4 as a whole was well organised as a services of lectures and definitely the most interesting.  I also thought inclusion of lectures on innovation and intellectual property were beneficial.

· All lecturers were approachable and the lectures were given at a good pace.  Clearly a lot of good research at Cardiff Uni!

· Interesting course with reference to current events/technologies/discoveries.

· Multidisciplinary aspect useful.

· 
	· Personal tutors should be assigned.  More information on the research/dissertation half of the course should be provided.  Practical manuals for the BIT001 module practicals would be useful and perhaps one large practical instead of the 2 smaller practicals.  Coursework tasks should be given earlier to allow the individual to decide their own timetable for work completion.

· Start the course earlier and space the coursework out more.

· Stick to the timetable better, especially wrt labs; brief lecturers more thoroughly on the expected content of their lectures; access to Tissue Engineering Journal; bring out the relevance of Tissue Engineering more in lectures in mods 2 and 3; too many similar lectures in mod 3 often repeating themselves especially with intellectual property – perhaps use time more constructively for discussion; less labs they were not well organised, ran on to revision period., difficult to do when only 4 on the course.  Perhaps demonstrations would be more useful – particularly since we gain lab experience during our dissertation projects; more organised process for choosing dissertation projects – would have been useful to read a synopsis of those available and then choose.

· Some modules are scatterbrain – Lectures do not flow into each other.

· Module 2 (BIT001) was too large: cuts into the revision period and is too much to revise.

· Module 2 essay questions for exam were too specific.

· Abolish examinations, have coursework assessment


APPENDIX TWO:  BI3319 Student Feedback

Are there GOOD POINTS that should be sustained and encouraged?

· The involvement of outside speakers was greatly appreciated.  I felt privileged to have been a part of this module.

· Good module.

· Very interesting and up-to-date subject area.  A good variety of different tissues.

· All the lecturers were enthusiastic and interesting, making the lectures more interesting.  Wide range of tissues covered, with real application to current and future research.  Revision session with many experts in one room was useful and interesting.

· Very interesting course, content was varied and good to have speakers from different schools/areas of research and outside speakers good for up-to-date knowledge.  Good as all recent work.

· Enjoyed all the outside speakers – interesting range of subjects.  Liked the lectures on basics (structure and function) before TE, good background, makes it easier to understand.  Handouts were brilliant – keep them up!  Definitely one of my favourite modules at uni!

· This was the most interesting and well thought out module I have studied in the three years of my degree.  Thanks Bruce!  Use of speakers, etc., very informative.  ICAs – good way of summarising taught/lecture material.

· It was good having various people come and talk in their field of expertise.  I enjoyed the side of clinical applications as it showed the real benefits of tissue engineering.

· Very interesting topics.  Outside speakers is a great idea for knowledge of what’s going on outside Cardiff University.

· Brilliant module.  Very enthusiastic module leader whose enthusiasm is transferred to the class.  Extremely glad I chose the module.  Enjoyed the people who came in to do talk seminars from outside – this should be encouraged.

· Good lectures – good feedback from ICAs.

· Lectures – good and very informative.  Lots of feedback given.  Questions answered quickly.  Good guest speakers.

· It was useful having ICAs and the quick feedback.  The external speakers were useful and made the module more interesting.

· The outside speaker coming in was very good.  The general layout of the module was good, e.g. lecture on the basic anatomy/physiology of a tissue followed by the TER applications.

· Using a range of lecturers who were specialists in their field.  Use of outside speakers.

· Bringing in guest speaker was very useful to find out about current research and procedures that I may not have found out about otherwise, but could use in my dissertation.

· The introductory lecture introduced all the material to be covered, concisely.  Well structured module: 3 lecs/topic (tissue).  One anatomy lecture, two research lectures.  Outside speakers gave newer/alternative perspectives – should be more.  Assessment methods were made clear from the start.  Choice of tissues was varied – speakers from different fields gave all perspectives.

· Content extremely interesting.  External speaker helpful for module understanding.  ICA halfway through = good idea.  Paper comprehension very good coursework idea.

· Interesting topics, new material not studied before, range of ICA, testing wide range of skills.

· Broad variety of topics.  Taught by people who specialise in that area.  Two ICAs with different set out.  Therefore assess more of the understanding rather than just memorising.

· Experts brought in particularly clinical specialists, very interesting because TE made more sense.

· Lecture handouts.  Enjoying interest of speakers/talkers/lecturers, in lectures.

· Handouts.  Very interesting.

Are there any areas that should be MODIFIED AND IMPROVED?

· No.

· Perhaps more outside speakers, particularly clinical related speakers to further explain the subject area.

· Eye work – lady who spoke about the retina – her slides were confusing and she was difficult to understand (sorry!).  More recommended articles to read – just putting cartilage into PubMed comes up with loads – unsure what to read.

· Another speaker or two.  Sample exam questions.

· I found the course structure a little confusing at times but think this is just due to it being a new course.

· This would be better if it started in the Autumn Term.  It’s a very interesting module which provides good support for other modules and the dissertation, this may provide even more help if it were slightly earlier.

· More additional reading guidelines.

· Having 4 hours of the same module in one day was a lot to cope with; it would have been better if lectures were more spread out over the week.

· The talks given by clinical staff were particularly good so maybe a few more of them would be helpful.

· More even spread of lectures.  All lectures for a double module in Spring Semester.  All lectures were on one day of the week, giving 4 hours timetabled for one module on one day.

· Maybe module could be in Autumn Semester because content covered is helpful in other modules and dissertation, so covering it sooner.

· Faster putting lecture material on Blackboard.  Registering system should have been maintained.

· Ummmm …. No.  Oh, more external speakers?

· Communication about content of ICA, some lectures were a bit too in-depth.  If you have never done them previously, i.e. brain.  But very interesting.

· Brain lectures.  Taught above third year university level.  I’ve put many hours of reading in and still don’t feel that I actually understand it.

· Timetabling, all lectures on one day.

· Make lectures a bit more linked between different lecturers.

Where you have had practical and/or project work, comment on its quality and relevance to the subject matter being covered.

· The in-course assessment was relevant to the basic, fundamental knowledge of the course, making sure we understood the basic things, before we related them to the more complex strategies.

· Found the ICAs very good and were both beneficial.  Was good having one testing didactic knowledge and one interpretation of a paper.

· ICA and journal review were good for early review and learning and were relevant to the subject.

· ICAs very useful.  Well formulated.

· ICA on journal assessment was useful to see if the right aspects/points of journal were being covered.

· ICAs – very relevant, literature review should be done in first and second years as well.  Feedback was constructive and immediate.

· ICAs – relevant.  Encourage critical analysis of papers in TE/TR.

· Very relevant and helpful.

Have you any advice of suggestions?  Please use this space (or overleaf) to expand upon any issues or to comment on the mix of lectures/tutorials/laboratory work or, particularly where there is more than one teacher involved, on how well the course fitted together.

· More of the same!

· Course fitted together well.

· Some practical work might be good, even if just microscope work for different cell/tissue types.

· Course was overseen well, fitted together well.

· Maybe slightly more information on basic tissue remodelling, i.e. grafts and mending bones.

· Good flow through each subject area from basic to more complex issues.  Module well organised.  Move to a room where the toilet next door does not disturb lectures.

· The enthusiasm each speaker had about their topic was contagious and made me want to learn and work harder.

· The module was very interesting and enjoyable – by far my favourite in my entire three years at uni!

· Question sheets along with lectures.  Therefore if you can answer the questions you know you understand.

APPENDIX THREE: GRANTS AWARDED

Biosciences

	Investigators
	Sponsor
	Amount
	Title

	Prof SB Dunnett (with SOCSI & JOMEC)
	University of York
	750
	Comparative analyses of public discourse and discourses about the public in relation to stem cell research

	Dr M Dobrossy, Prof SB Dunnett, Prof A Rosser
	Hereditary Disease Foundation
	23,678
	Characterizing BAC transgenic lines expressing GFP under the control of D2 and M4 promoters corresponding to the striatal indirect and direct pathways, respectively

	Dr D Riccardi (with MEDIC & University of Leeds)
	Department  of Trade & Industry
	80,239
	Bridging biomarkers of nephrotoxicity

	Prof B Caterson, Dr CE Hughes
	Arthritis Research Campaign
	167,483
	The expression and metabolism of keratocan and lumican in degenerative joint and disc disease

	Prof SB Dunnett
	Commission of European Communities
	262,342
	Towards a stem cell therapy for stroke

	Atkinson PA (SOCSI), Coyle F J (SOCSI), Glasner P (SOCSI), Dunnett SB (BIOSI), Kitzinger J (JOMEC)
	University of York
	750
	Comparative analyses of public discourse and discourses about the public in relation to stem cell research

	Harwood JL (BIOSI), Topley N (MEDIC)
	Britannia Pharmaceuticals Ltd
	6,465
	Adhesion research

	Jones L (MEDIC), Dunnett SB (BIOSI)
	Hereditary Disease Foundation
	19,132


	Phenotypic characterization

	Kemp PJ (BIOSI), Riccardi D (BIOSI)
	Medical Research Council
	530,765
	Defining the role of cyclic nucleotide-gated cation channels in adult lung fluid homeostasis

	Stephens P (DENTL), Archer CW (BIOSI), Davies L (DENTL)
	Osteology Foundation
	3,750
	Isolation and characterisation of multipotent cells from the oral mucosa for tissue engineering and repair

	Prof SB Dunnett (BIOSI), Prof AE Rosser (MEDIC)
	Parkinson's Disease Society UK
	121,442
	Validation of a consensus protocol for preparing human nigral tissue in vitro and in vivo according to donor age, GMP preparation and hibernation

	Prof VC Duance (BIOSI), Dr EJ Blain (BIOSI)
	Arthritis Research Campaign
	166,823
	Understanding the role of vimentin in cartilage homeostasis and disease

	
	Total Granted
	1,383,619
	


Chemistry

	Investigators
	Sponsor
	Amount
	Title

	Prof RK Allemann
	Biotechnology and Biological Sciences Research Council 
	368,832
	High pressure and low temperature study of the mechanism of enzymatic hydrogen tunnelling:  promoting motions vs multiple kinetically distinct substrates

	Prof RK Allemann (CHEMY)
	Royal Society
	600
	Chemical diversity: The question of structural diversity in terpene biosynthesis

	Prof RK Allemann (CHEMY)
	Royal Society
	27,300
	Phototunable artificial transcriptional regulators

	
	Total Granted
	396,732
	


Dentistry

	Investigators
	Sponsor
	Amount
	Title

	Dr KM Beck
	Help the Aged 
	49,349
	In vitro modulation of Alzheimer's amyloid fibril formation by small organic cofactors

	Dr A Sloan, Dr R Waddington, Dr X-Q Wei
	NC3Rs 
	193,675
	An ex vivo mandible culture model to study inflammatory bone disease.

	Hill K (DENTL), Thomas D (DENTL)
	Algipharma Biopolymer Therapies
	24,977
	Antimicrobial testing of Pseudomonas biofilms

	Stephens P (DENTL), Archer CW (BIOSI), Davies L (DENTL)
	Osteology Foundation
	21,250
	Isolation and characterisation of multipotent cells from the oral mucosa for tissue engineering and repair

	Wei X-Q (DENTL)
	British Society for Dental Research
	3,000
	Research prize

	Dr A Sloan (DENTL), Prof JS Rees (DENTL), Dr R Waddington (DENTL)
	National Assembly for Wales (WORDHSC)
	70,000
	Commitment and potential of dental pulp stem cells: their role in directing dental tissue regeneration

	Dr BA Evans (MEDIC), Dr A Sloan (DENTL), Dr JW Gregory (MEDIC)
	Child Cancer Foundation
	19,244
	How does childhood acute lymphoblastic leukaemia (ALL) and its treatment contribute to an increased risk of osteonecrosis

	Prof N Topley (MEDIC), Prof PE Price (MEDIC), Prof SP Denyer (PHRMY), Prof D Thomas (DENTL)
	The Healing Foundation
	1,563,140
	The Healing Foundation Centre for Burn Injury

	
	Grants Awarded
	1,944,635
	


Medicine

	Investigators
	Sponsor
	Amount
	Title

	Prof K Harding
	Smith & Nephew Medical Ltd 
	3,500
	An open labelled, multicentre study to test the barrier properties of ACTICOAT on MRSA colonised external acute and chronic wounds

	Harding K (MEDIC)
	National Assembly for Wales
	100,000
	Centres of excellence for technology and industrial collaboration

	Harding K (MEDIC), Clark M (MEDIC)
	Med-I-Pant
	8,500
	Comparison of contact pressures measured upon pressure-redistributing support surfaces with and without sheets

	Dr D Fraser, Prof A Phillips
	Kidney Research UK 
	90,632
	The mechanism of translational control of TGF beta synthesis in proximal tubular cells

	Dr R Errington, Prof PJ Smith
	Biotechnology and Biological Sciences Research Council 
	239,468
	Time based high content screening

	Dr AM Gallimore, Dr SA Jones
	The Wellcome Trust 
	247,075
	The role of IL-6 in generation and maintenance of influenza-specific CD4+T cell memory

	Jones L (MEDIC), Dunnett SB (BIOSI)
	Hereditary Disease Foundation
	19,133
	Phenotypic characterization

	Price PE (MEDIC), Harding K (MEDIC)
	Molnlycke Health Care
	36,000
	International patient survey

	Riccardi D (BIOSI), Griffiths DF (MEDIC), Jasani B (MEDIC)
	Department  of Trade & Industry
	26,746
	Bridging biomarkers of nephrotoxicity

	Dr BA Evans (MEDIC), Dr A Sloan (DENTL), Dr JW Gregory (MEDIC)
	Child Cancer Foundation
	57,733
	How does childhood acute lymphoblastic leukaemia (ALL) and its treatment contribute to an increased risk of osteonecrosis

	Prof K Harding (MEDIC)
	3M Deutschland GmbH
	38,000
	Randomized controlled clinical study to assess the clinical efficacy of the 3M coban 2 layer compression system vompared to a short-stretch compression bandage in the treatment of venous leg ulcers

	Prof K Harding (MEDIC)
	Advanced Protein System
	19,800
	A pilot open-label study to assess the safety and tolerability of Albigel-P in adult patients with venous or mixed aetiology leg ulcers

	Prof K Harding (MEDIC)
	Coloplast
	6,300
	Test of new Britain ag non-adhesive in the treatment of 6 diabetic foot ulcers

	Prof K Harding (MEDIC)
	Schulke & Mayr GmbH
	21,600
	Effect of an octenidine based topical antimicriobial agent octenisept (R) on wound healing of chronic venous leg ulcers

	Prof K Harding (MEDIC), Dr M Clark (MEDIC)
	National Assembly for Wales (KEF)
	25,577
	Welsh wounds special interest group

	Prof N Topley (MEDIC), Prof PE Price (MEDIC), Prof SP Denyer (PHRMY), Prof D Thomas (DENTL)
	The Healing Foundation
	2,084,185
	The Healing Foundation Centre for Burn Injury

	Prof SB Dunnett (BIOSI), Prof AE Rosser (MEDIC)
	Parkinson's Disease Society UK
	40,481
	Validation of a consensus protocol for preparing human nigral tissue in vitro and in vivo according to donor age, GMP preparation and hibernation

	
	Grants Awarded
	3,064,730
	


Optometry

	Investigators
	Sponsor
	Amount
	Title

	Dr MA Wride
	Royal Society 
	14,998
	The role of inhibitors of apoptosis (IAPs) during chick retinal ganglion cell (RCG) development

	Prof KMA Meek
	Royal Society 
	57,500
	Corneal transparency, refractive status and their loss in pathological conditions

	Dr J Morgan, Prof W Drexler, Dr M Votruba, Dr MA Wride
	Biotechnology and Biological Sciences Research Council 
	204,764
	In vitro detection of neuronal programmed cell death by ultra high resolution optical coherence tomology

	Prof KMA Meek, Dr AJ Quantock
	Medical Research Council 
	1,351,744
	The collagen in corneal pathology, and the effects of new therapies for loss of transparency and refractive status

	Purslow C (OPTOM), Murphy P (OPTOM)
	Menicon Co Ltd
	122,400
	The analysis of ocular surface topography and development of novel contact lens design

	Dr J Morgan (OPTOM), Prof AM Davies (BIOSI)
	Pfizer Ltd
	20,000
	Investigating the study factors that influence the growth and degeneration of dendritic structures in retinal ganglion cells

	Prof TJ Wess (OPTOM)
	Science and Technology Facilities Council
	47,003
	Chair of PALS

	
	Grants Awarded
	1,818,409
	


Pharmacy

	Investigators
	Sponsor
	Amount
	Title

	Burnett A (MEDIC), McGuigan C (PHRMY), Jasani B (MEDIC), Routledge P (MEDIC), Jiang WG (MEDIC)
	Cancer Research UK
	43,095
	Cardiff Experimental Cancer Medicine Centre

	Dr JC Birchall, Dr AG Cosslett, Prof SP Denyer
	Britannia Pharmaceuticals Ltd 
	27,599
	Characterisation of lipid compositions

	Jones AT (PHRMY)
	Embassy of the State of Kuwait
	12,000
	Cell penetrating peptides

	Prof SP Denyer (PHRMY)
	Robert Paton
	9,300
	MRSA bacteriophage therapy

	Dr CM Heard (PHRMY), Prof SP Denyer (PHRMY)
	Wales Office of Research & Development for Health & Social Care
	60,000
	Towards a nanomedicine-based broad-spectrum topical virucidal therapeutic system

	Prof SP Denyer (PHRMY), Dr M Gumbleton (PHRMY), Dr JY Maillard (PHRMY), Dr CJ Allender (PHRMY)
	Royal Pharmaceutical Society of Great Britain
	47,520
	Detection of lipopolysaccharide pyrogens by molecularly-imprined polymers

	
	Grants Awarded
	199,514
	


Social Sciences

	Investigators
	Sponsor
	Amount
	Title

	Atkinson PA (SOCSI), Coyle F J (SOCSI), Glasner P (SOCSI), Dunnett SB (BIOSI), Kitzinger J (JOMEC)
	University of York
	1,500
	Comparative analyses of public discourse and discourses about the public in relation to stem cell research

	Busse M (SOHCS)
	Physiotherapy Research Society
	500
	Mobility and falls in Huntington's Disease

	
	Grants Awarded
	2,000
	


APPENDIX FOUR: Publications from CITER Members in 2007

Albers, T. and P. G. Edwards (2007) “Template synthesis of benzannulated triphosphacyclononanes--a new class of phosphacrowns via template assisted nucleophilic P-C bond formation”  . Chem Commun (Camb)(8): 858-60.

A 9-membered triphosphorus macrocycle with o-phenylene backbone functions has been stereoselectively prepared on a CpFe(+) template by two successive nucleophilic attacks of coordinated phosphide on a coordinated o-fluorophenylbiphosphine.

Albon, J. S. Farrant, et al. (2007) “Connective tissue structure of the tree shrew optic nerve and associated ageing changes”  Invest Ophthalmol Vis Sci 48(5): 2134-44

PURPOSE: To identify the structure and composition of the tree shrew optic nerve to determine its potential as a model for glaucoma. 

METHODS: Tree shrew optic nerves, aged 4 weeks to 5 years, were wax or cryoembedded for analysis of overall morphology and cellular (glial fibrillary acidic protein [GFAP]) and extracellular matrix (collagen types I, III, IV, V, VI; fibronectin; and elastin) immunolocalization studies. In addition, transmission and scanning electron microscopy were performed. In vivo optic disc imaging was performed by HRT2 and fundus camera photography. 

RESULTS: The optic nerve of the tree shrew comprised regions comparable to the human prelaminar and lamina cribrosa (LC) in the optic nerve head and the retrolaminar region, immediately posterior. The multilayered connective tissue plates of tree shrew LC stretched across the optic nerve canal at the level of the sclera and consisted of collagen types I, III, IV, V, and VI; elastin; and fibronectin. Significant age-related alterations in connective tissue components were indicated. Connective tissue was present in the central retinal vessel sheaths and was identified as longitudinally oriented collagen fibrils in the retrolaminar optic nerve. GFAP immunofluorescence indicated a high concentration of astrocytic processes in the LC. Myelination of axons was evident in the retrolaminar optic nerve. Ultrastructural studies supported the structural organization and spatial distribution of connective tissue. 

CONCLUSIONS: In contrast to many rodent models of glaucoma, since the tree shrew optic nerve resembles that in humans, especially at the LC, the tree shrew offers an ideal opportunity to investigate glaucoma pathophysiology in a subprimate model.

Allemann, R. K., N. J. Young, et al. (2007) "Synthetic efficiency in enzyme mechanisms involving carbocations: aristolochene synthase"  J Am Chem Soc 129(43): 13008-13

An intramolecular proton-transfer mechanism has been proposed for the carbocationic cyclization of farnesyl pyrophosphate (FPP) to (+)-aristolochene catalyzed by aristolochene synthase. This novel mechanism, which is based on results obtained by high-level ab initio molecular orbital and density functional theory calculations, differs from the previous proposal in the key step of carbocation propagation prior to the formation of the bicyclic carbon skeleton. Previously, germacrene A was proposed to be generated as an intermediate by deprotonation of germacryl cation followed by reprotonation of the C6-C7 double bond to yield eudesmane cation. In the mechanism proposed here the direct intramolecular proton transfer has a computed barrier of about 22 kcal/mol, which is further lowered to 16-20 kcal/mol by aristolochene synthase. An alternative pathway is also possible through a proton shuttle via a pyrophosphate-bound water molecule. The mechanism proposed here is consistent with the observation that germacrene A is not a substrate of aristolochene synthase. Furthermore, the modeled substrate-enzyme complex suggests that Trp 334 and Phe 178 play key roles in positioning the substrate in the reactive orientation in the binding pocket. This is consistent with experimental findings that mutations of either residue lead to pronounced generation of aborted cyclization products.

Allen, D. (2007) "What do you do at work? Profession building and doing nursing”  Int Nurs Rev 54(1): 41-8

BACKGROUND: The dominant image of nursing promotes individualized care based on emotional intimacy as the basis of its distinctive service contribution. However, the empirical basis for nursing's claims about its function is weak. AIM: The aim of this paper is to review a decade of observational studies as a starting point for understanding the actual content of nursing work. 

METHODS: The paper draws on a previously published interpretative review of field studies of nursing work published in the English language between 1993 and 2003. 

RESULTS: Eight bundles of activity are identified and described. These indicate that contrary to the profession's claims, nursing work is not centred exclusively on individuals but is orientated to the effective functioning of healthcare systems. 

CONCLUSIONS: The bundles of activity identified by the review provide the starting point for a research-based understanding of nursing work. This might enable a closer coupling of professional identities with service realities.

Amoroso, A. J., M. P. Coogan, et al. (2007)  "Rhenium fac tricarbonyl bisimine complexes: biologically useful fluorochromes for cell imaging applications”   Chem Commun (Camb)(29): 3066-8

A series of lipophilic and hydrophilic fac tricarbonyl rhenium bisimine complexes have been prepared, their membrane-permeabilities explored in liposomes and their potential for application in fluorescence microscopy cell imaging demonstrated in the first application of MLCT-fluorescent rhenium complexes in cell imaging.

Bagley, M. C., T. Davis, et al. (2007) "Rapid synthesis of VX-745: p38 MAP kinase inhibition in Werner syndrome cells”  Bioorg Med Chem Lett 17(18): 5107-10

The p38 mitogen-activated protein kinase inhibitor VX-745 is prepared rapidly and efficiently in a four-step sequence using a combination of conductive heating and microwave-mediated steps. Its inhibitory activity was confirmed in hTERT immortalized HCA2 and WS dermal fibroblasts at 0.5-1.0 microM concentration by ELISA and immunoblot assay, and displays excellent kinase selectivity over the related stress-activated kinase JNK.

Barar, J., L. Campbell, et al. (2007) “Cell selective glucocorticoid induction of caveolin-1 and caveolae in differentiating pulmonary alveolar epithelial cell cultures” Biochem Biophys Res Commun 359(2): 360-6.

Increased caveolin-1 expression is a marker of the differentiation of lung alveolar epithelial type II cells into a type I phenotype. Here, we show in both a primary differentiating rat alveolar culture, and a human alveolar cell line (A549) that caveolae formation and caveolin-1 expression are dependent upon dexamethasone Dex, and is inhibited by the glucocorticoid receptor (GR) antagonist, mifepristone. Study of a panel of 20 different cell types showed the effect of (Dex) upon caveolin-1 expression to be highly cell selective for lung alveolar epithelial cells. The actions of glucocorticoid upon caveolin-1 appear indirect acting via intermediary genes as evidenced by cycloheximide (CHX) abolition of Dex-induced increases in caveolin-1 mRNA and by recombinant transfection studies using the caveolin-1 promoter cloned upstream of a reporter gene. Treatment with actinomycin D (ACD) revealed that the effects of Dex are also, at least in part, mediated by stabilisation of caveolin-1 mRNA. Collectively, these results indicate that glucocorticoids modulate the expression of caveolin-1 and caveolae biogenesis within alveolar epithelial cells via both transcriptional and translational modifications. The cell-selective effects of glucocorticoid upon caveolin may represent a previously unrecognised mechanism by which glucocorticoids affect lung development.

Blain, E. J. (2007) “Mechanical regulation of matrix metalloproteinases”  Front Biosci 12: 507-27

Matrix metalloproteinases can degrade and modify almost all components of the extracellular matrix hence their enzymatic activity is tightly regulated under physiological conditions. Primary modes of enzyme regulation include transcriptional control, zymogen activation and dynamic inhibition by tissue inhibitors of matrix metalloproteinases. Recent studies have demonstrated that mechanical regulation of matrix metalloproteinases largely operate through these regulatory pathways. Over the last decade a large cohort of studies have been conducted on many tissue/cell types using diverse loading parameters in vivo and in vitro suggesting that mechanical load is essential in maintaining normal tissue function via the matrix metalloproteinases. However there may be a mechanically-regulated homeostasis, with cells responding to and interpreting growth factors and other biochemical signals within the context of mechanical forces to provide a suitable cellular matrix metalloproteinase response. On the contrary, mechanical overload can result in unrestrained matrix metalloproteinase activities eventually leading to matrix degradation, mechanical dysfunction and failure of the tissue. In this chapter, the effect of mechanical load on matrix metalloproteinase expression will be reviewed, and the signal transduction pathways involved in modulating the metabolic homeostasis of various tissues including blood vessels, intervertebral disc and components of the synovial joint with emphasis on articular cartilage discussed. Both mechanically-induced stimulation and inhibition of matrix metalloproteinases will be discussed and placed into context with their potential relevance to disease.

Bond, J. A., A. J. Gescher, et al. (2007) “Cytotoxic action of phorbol esters on human pancreatic cancer cells”  Int J Cancer 121(7): 1445-54

We previously showed that phorbol esters are cytotoxic to human thyroid epithelial cells expressing a mutant RAS oncogene. Here we explore the generality of this finding using cells derived from pancreatic cancer, which, like thyroid, shows a high frequency of RAS mutation, but is a much greater cause of cancer mortality. The response to phorbol myristate acetate (PMA) and related agents was assessed on a panel of 9 pancreatic cancer cell lines, using a range of assays for cell growth and death in vitro and in vivo. In most lines, PMA induced non-apoptotic cell death which was, surprisingly, independent of its "classic" target, protein kinase C. With 24 hr exposure, the IC(50) in the most sensitive line (Aspc-1) was <1 ng/ml (1.6 nM), with survival undetectable at concentrations >/=>/=16 nM, and after only 1 hr exposure the IC(50) was still </=</=16 nM. Interestingly, the efficacy of a second phorbol ester, phorbol dibutyrate, was much lower, and the PMA analogue bryostatin-1, which is in clinical trials against other tumour types, was totally inactive. Pre-treatment of Aspc-1 cells with PMA before subcutaneous inoculation into nude mice prevented, or greatly retarded, subsequent xenograft tumour growth. Furthermore, treatment of established tumours with a single peri-tumoral injection of PMA induced extensive cell death and arrested tumour development. Taken together with recent Phase 1 clinical studies, these data suggest that activity against pancreatic cancer will be attainable by systemic administration of PMA, and point to potential novel therapeutic targets for this highly aggressive cancer.

Bondeson, J., S. Lauder, et al. (2007) “Adenoviral gene transfer of the endogenous inhibitor IkappaBalpha into human osteoarthritis synovial fibroblasts demonstrates that several matrix metalloproteinases and aggrecanases are nuclear factor-kappaB-dependent”  J Rheumatol 34(3): 523-33

OBJECTIVE: To investigate the role of the transcription factor nuclear factor-kB (NF-kappaB) in promoting inflammatory and destructive responses in human osteoarthritis (OA) synovial fibroblasts, by assessing the effect of NF-kappaB blockade on the production of cytokines and destructive enzymes. 

METHODS: Infection with adenoviruses transferring the beta-galactosidase gene was used to ascertain that the OA fibroblasts could be infected (> 95%). Using an adenovirus transferring the inhibitory subunit IkappaBa, effective inhibition of NF-kappaB was achieved. The expression and production of several pro- and antiinflammatory cytokines and mediators, the major matrix metalloproteinases (MMP 1, 3, and 13), their main inhibitor tissue inhibitor of metalloproteinase-1 (TIMP-1), and the aggrecanases (ADAMTS4 and ADAMTS5) were measured by ELISA and/or reverse transcription-polymerase chain reaction, and their dependence on NF-kappaB evaluated. 

RESULTS: The production of interleukin 6 (IL-6), monocyte chemoattractant protein-1, and RANTES was potently inhibited by IkBa overexpression, irrespective of stimulus, but IL-8 was unaffected. The p55 soluble tumor necrosis factor (TNF) receptor was unaffected, but the p75 soluble TNF receptor was potently inhibited by IkBa overexpression. MMP-1, MMP-3, and MMP-13 were inhibited by IkappaBa overexpression, at both the mRNA and protein levels, whereas TIMP-1 was unaffected. The mRNA gene expression of ADAMTS4 was also inhibited by IkappaBa overexpression, particularly in IL-1-stimulated cells, but ADAMTS5 was unaffected. 

CONCLUSION: In OA synovial fibroblasts, inhibition of NF-kappaB has a beneficial effect on the balance between the expression of proinflammatory cytokines and antiinflammatory mediators. Inhibition of this transcription factor also results in the decreased expression of several destructive metalloproteinases and also the ADAMTS4 aggrecanase.

Brooks, S. P., R. C. Trueman, et al. (2007)  “Striatal lesions in the mouse disrupt acquisition and retention, but not implicit learning, in the SILT procedural motor learning task”  Brain Res 1185: 179-88

People with Huntington's disease (HD) have been found to have an implicit learning deficit whereby they are typically unable to detect repeated sequences embedded within randomly presented stimuli. The operant serial implicit learning task (SILT) was designed to probe animal models of HD for implicit learning deficits using the 9-hole box apparatus. The present study used mice to determine whether "early" striatal lesions would prevent SILT acquisition and to confirm previous findings that post-training "late lesions" would impair the retention of task performance. The SILT is a two-phase task whereby an initial stimulus light (S1) presentation was presented in one of five possible locations. A correct nose-poke response to the S1 resulted in this light being extinguished and a second, apparently random light presentation (S2). A correct nose-poke to S2 resulted in a reward. Within the apparently random stimulus light presentations, a predictable S1/S2 combination was embedded. Both lesion groups ("early" pre-acquisition and "late" post-acquisition lesions) demonstrated increased reaction times to S1, with the late-lesion group also recording reduced task accuracy when compared with the sham control group. The early-lesion group also demonstrated increased response latencies for the S2 stimuli during task acquisition, this was also true for task retention in the late-lesion group. No difference between the control group and early-lesion group was found for the S2 response accuracy during the acquisition period. After the lesioning of the late-lesion group, both lesion groups demonstrated reduced accuracy to the S2 stimuli as the control group improved their performance throughout the test period, while the accuracy of both lesion groups remained stable at a lower performance level. All three experimental groups were able to utilize the embedded predictable information. The present data suggest that the striatum is important for the acquisition and retention of motor learning tasks, but does not play a role in the learning of implicit information.

Busse, M. E. and A. E. Rosser (2007)  “Can directed activity improve mobility in Huntington's disease?”  Brain Res Bull 72(2-3): 172-4

Huntington's disease is an inherited disorder of the CNS that results in progressive deterioration of mobility and cognition and also affects behaviour. There are no disease-modifying interventions available to date, although there has been considerable progress in research directed at understanding the pathological basis of the disease with a view to identifying potential treatments. It is however important not to overlook currently available treatment strategies, including rehabilitation approaches. There has been little work to date to explore the potential of such approaches and here we highlight the need for more systematic studies in this area as well as the need for good objective assessment tools and the potential role that rehabilitation and training may have in the application of novel treatment options.

Busse, M. E. and S. F. Tyson (2007) “Functional balance and mobility tests in healthy participants: reliability, error and influencing factors”  Physiother Res Int 12(4): 242-50

BACKGROUND AND PURPOSE: Knowledge of the measurement error and reliability of measurement tools is required to judge whether true changes in performance have occurred. How a patient's performance relates to that of a healthy individual, and which factors would influence performance, also need to be considered to assess whether a patient's performance is 'normal'. The aim of the present study was to assess within-session and test-retest reliability, and measurement error, of a hierarchical series of functional tests of balance and walking in healthy participants. Obtaining indicative data in a group of healthy participants was an additional aim. 

METHOD: Forty healthy participants aged 20-60 years were recruited from staff and students of Cardiff University. The participants completed eight functional balance and mobility tests on two occasions on the same day. Intra-class correlation co-efficients (ICCs), assessed within-session, and test-retest reliability and measurement error were calculated from the mean squares error term of a repeated measures analysis of variance (ANOVA). The relationship to the overall mean score was calculated and linear regression investigated the factors influencing performance. 

RESULTS: Within-session and test-retest reliability for each of the tests was moderate to high (ICCs = 0.88-0.98 and 0.77-0.94, respectively). The overall measurement error was 3% to 11% of the mean scores. Age was the most frequent factor influencing performance; level of activity and body mass index (BMI) did not influence performance on any of the tests. 

CONCLUSIONS: Functional balance and mobility tests are reliable but are subject to random error up to 11% of the mean. The present study provides initial reference data for physiotherapists in clinical practice. It is important to begin to develop a database of a standard range of scores to give a context with which to judge more accurately the importance and relevance of clinical measurements from patients.

Cammerer, S. B., C. Jimenez, et al. (2007)  “Quinuclidine derivatives as potential antiparasitics”  Antimicrob Agents Chemother 51(11): 4049-61

There is an urgent need for the development of new drugs for the treatment of tropical parasitic diseases such as Chagas' disease and leishmaniasis. One potential drug target in the organisms that cause these diseases is sterol biosynthesis. This paper describes the design and synthesis of quinuclidine derivatives as potential inhibitors of a key enzyme in sterol biosynthesis, squalene synthase (SQS). A number of compounds that were inhibitors of the recombinant Leishmania major SQS at submicromolar concentrations were discovered. Some of these compounds were also selective for the parasite enzyme rather than the homologous human enzyme. The compounds inhibited the growth of and sterol biosynthesis in Leishmania parasites. In addition, we identified other quinuclidine derivatives that inhibit the growth of Trypanosoma brucei (the causative organism of human African trypanosomiasis) and Plasmodium falciparum (a causative agent of malaria), but through an unknown mode(s) of action.

Capper, R., B. Britt-Compton, et al. (2007)  “The nature of telomere fusion and a definition of the critical telomere length in human cells”  Genes Dev 21(19): 2495-508

The loss of telomere function can result in telomeric fusion events that lead to the types of genomic rearrangements, such as nonreciprocal translocations, that typify early-stage carcinogenesis. By using single-molecule approaches to characterize fusion events, we provide a functional definition of fusogenic telomeres in human cells. We show that approximately half of the fusion events contained no canonical telomere repeats at the fusion point; of those that did, the longest was 12.8 repeats. Furthermore, in addition to end-replication losses, human telomeres are subjected to large-scale deletion events that occur in the presence or absence of telomerase. Here we show that these telomeres are fusogenic, and thus despite the majority of telomeres being maintained at a stable length in normal human cells, a subset of stochastically shortened telomeres can potentially cause chromosomal instability. Telomere fusion was accompanied by the deletion of one or both telomeres extending several kilobases into the telomere-adjacent DNA, and microhomology was observed at the fusion points. This contrasted with telomere fusion that was observed following the experimental disruption of TRF2. The distinct error-prone mutational profile of fusion between critically shortened telomeres in human cells was reminiscent of Ku-independent microhomology-mediated end-joining.

Chhabra, A., H. Fernando, et al. (2007)  “Expression of transcription factor CREB1 in human breast cancer and its correlation with prognosis”  Oncol Rep 18(4): 953-8

It has been suggested that the cAMP responsive element-binding protein (CREB) may act as a transcription regulator of aromatase in breast cancer cells. However, there is little knowledge on the expression of CREB1 in human breast cancer and its clinical significance. The current study investigated the expression pattern of CREB1 in human breast cancer at the mRNA and protein level and correlated it with the clinical outcome. CREB1 staining was primarily seen in the nucleus of both normal and tumour cells. At the mRNA level, we found a significantly higher level of CREB1 in breast tumour tissues (n=120) as compared to non-neoplastic mammary tissues (n=33, p=0.0092). When compared between different histological types CREB1 expression was significantly higher in ductal carcinoma as compared to lobular and other breast carcinoma. Patients with a poor prognosis and with metastasis had a markedly raised level of CREB1 compared to patients who were disease free. In addition, node-positive tumours had higher levels of CREB1 than node-negative tumours (p=0.0018). Finally, patients with high levels of CREB1 had a significantly shorter disease-free survival [95.3 (68.4-122.3, 95% CI) months] compared with those with lower levels [133.9 (123.5-144.2) months, p=0.0193]. This study demonstrates that the level of CREB1 in breast cancer patients is elevated and is significantly raised in patients with a poor prognosis, metastatic disease and nodal involvement. We conclude that the level of CREB1 expression is aberrant in human breast cancer and is associated with disease progression in breast cancer patients.

Clark, M. (2007)  “The cost of reducing pain associated with chronic wound management”  Br J Community Nurs 12(12 Suppl): 12-4

The significant financial costs associated with care of chronic wounds are commonly cited, but health economic analyses are often undermined by incomplete data and poor evidence of the effectiveness of interventions. This article highlights additional elements of cost associated with wounds that are rarely if ever measured: the human costs. In discussing recent studies into this area, it concludes that patient priorities may differ from those of health professionals and budget holders, but must be considered an essential component of future cost studies.

Cole, L. and C. Heard (2007)  “Skin permeation enhancement potential of Aloe Vera and a proposed mechanism of action based upon size exclusion and pull effect”  Int J Pharm 333(1-2): 10-6

The aim of this study was to determine in vitro the potential of Aloe Vera juice as a skin permeation enhancer; a secondary aim was to probe the extent to which Aloe Vera itself permeates the skin. Saturated solutions of caffeine, colchicine, mefenamic acid, oxybutynin, and quinine were prepared at 32 degrees C in Aloe Vera juice and water (control) and used to dose porcine ear skin mounted in Franz diffusion cells with water as receptor phase. Receptor phase samples were taken over a 48 h period and permeants determined by reverse-phase HPLC. For caffeine and mefenamic acid no significant enhancements occurred between Aloe Vera and water as vehicles (p>0.05). However, for colchicine, oxybutynin and quinine the presence of Aloe Vera within the formulation provided enhancements (p < or = 0.05). Enhancement potential was dependent upon the molecular weight of the drug in formulation, with the enhancement effect attributable to as yet unidentified components within the Aloe Vera. Colchicine, with a molecular weight of 399.44, achieved the best enhancement with an enhancement ratio of 10.97. No correlation with lipophilicity was apparent. In a further experiment, where freeze-dried Aloe Vera was reconstituted at 200% residue level, permeation of quinine was 2.8 x that from normal Aloe Vera, providing further evidence for the presence of an enhancing factor within Aloe Vera. Certain, although unidentified, components of Aloe Vera readily permeated skin and the relative amount by which they permeated skin was inversely related to the molecular weight of the drug in solution, thus enhancement ratio. A new mechanistic rationale is proposed whereby larger drug solutes inhibit the permeation of Aloe Vera components, but also are then able to interact more effectively with the enhancing factor and be subject to the pull effect.

Collins, E., J. C. Birchall, et al. (2007)  “Nuclear localisation and pDNA condensation in non-viral gene delivery”  J Gene Med 9(4): 265-74

BACKGROUND: Non-viral gene delivery vectors are multi-component systems reflecting various functionalities required for effective cell transfection, including DNA condensation, promotion of cell membrane interactions and provision for subcellular targeting through endosomal escape and/or nuclear delivery. Elements mediating these functions will clearly display inter-dependency. In this study we sought to explore the relationship within non-viral vectors of condensation and nuclear localisation. 

METHODS: Binary, tertiary and quaternary vectors were prepared with combinations of pDNA, DOTAP lipid, the polycation peptide protamine and either SV40 nuclear localisation sequence peptide ('SV40 NLS') or a one amino acid substituted mutant of SV40 NLS ('mutant sequence'). The efficiency of pDNA condensation was determined by gel electrophoresis and quantitative fluorescence spectroscopy. Transfection efficiency was examined in mammalian cells in vitro using standard methods, by electroporation to bypass the plasma membrane barrier and in cells arrested in G0/G1 cell cycle phase to examine the effect of cell division and nuclear membrane disruption. 

RESULTS: Small NLS peptide sequences, despite possessing a significant proportion of basic amino acids, display minimal pDNA-condensing ability when compared to larger polycations such as protamine. In standard in vitro cell adherent transfection studies the predominant elements affording enhanced gene expression were effective pDNA condensation and lipid enhancement of cell membrane interactions. These features conversely hinder efficient gene expression in cells that have undergone electroporation. The benefit of SV40 NLS was only apparent when used in non-dividing cell populations. 

CONCLUSIONS: Whilst effective levels of non-viral-mediated gene expression generally rely on efficient condensation of pDNA and enhanced interactions with cellular membranes, non-covalently associated NLS within a multi-component non-viral gene vector appears to contribute benefit in sustaining gene expression in non-dividing cells.

Conway, K., F. Ruge, et al. (2007)  “Hepatocyte growth factor regulation: an integral part of why wounds become chronic”  Wound Repair Regen 15(5): 683-92

Hepatocyte growth factor (HGF) is a cytokine known to play multiple roles during the various stages of wound healing. This study addresses the ongoing key questions regarding the role of HGF in wound healing, namely: are HGF and its regulators expressed differently in chronic and acute wounds? Biopsies from normal skin (n=10), acute (n=10), and chronic wounds (n=17) were analyzed by immunohistochemistry, reverse transcriptase polymerase chain reaction (RT-PCR), and quantitative real-time RT-PCR for the presence of HGF, its receptor cMet, its activators and its inhibitors. Immunohistochemical staining for HGF, HGF activators, and HGF inhibitors was similar, with expression being greater in chronic wound dermis compared with acute wound dermis. While expression of cMet in chronic wound dermis was less than in the acute wound dermis. PCR quantification of these proteins showed similar trends although the differences did not reach statistical significance. The results of this study provide important data confirming the role of HGF in wound healing. In addition, we have demonstrated the aberrant expression of the HGF receptor cMet and activation inhibitors (HAI-1 and HAI-2) in chronic wounds. This aberrant expression may have a value in predicting the process of healing and nonhealing wounds and constitute important targets of future therapies.

Conway, K. P., P. Price, et al. (2007)  “The role of vascular endothelial growth inhibitor in wound healing”  Int Wound J 4(1): 55-64

Vascular endothelial growth inhibitor (VEGI) is an endothelial cell-specific cytokine and a potent inhibitor of endothelial cell proliferation and angiogenesis. The role of VEGI in angiogenesis related to tissue repair has previously not been investigated. Biopsies from different wound types were analysed by immunohistochemistry and quantitative polymerase chain reaction for the presence of VEGI protein and transcript, respectively. Human vascular endothelial cell line was transfected with VEGI expression plasmid and tested for their in vitro angiogenesis properties. Immunohistochemical staining for VEGI showed reduced expression in the dermal layer of the acute wounds compared with the chronic wound or normal skin. The ability of VEGI to prevent angiogenesis by in vitro assays showed that VEGI acts as a suppressor to the proliferation and microtubule formation of endothelial cells, and the addition of Hepatocyte Growth Factor had little effect on the ability of cell lines expressing the VEGI gene to increase microtubule formation. The aberrant expression of VEGI in different wound types appears to be linked to the outcome of the healing in these wounds. The altered expression of VEGI in chronic wounds constitutes an important target of future therapies.

Davies, G., R. J. Ablin, et al. (2007)  “Expression of the prostate transglutaminase (TGase-4) in prostate cancer cells and its impact on the invasiveness of prostate cancer”   J Exp Ther Oncol 6(3): 257-64

BACKGROUND: Prostate transglutaminase (TGase-4), has been identified as a TGase that has a pattern of prostate specific expression. This study sought to determine (i) the level of TGase-4 in human cancer cell lines including prostate cancer cells; (ii) to investigate the effect after knocking down the expression of TGase-4 transcript using a ribozyme transgene; (iii) to establish the effect of HGF/SF, a pro-invasion/metastasis cytokine, on the invasive capacity of TGase-4 knockdown cells. 

METHODS: RT-PCR and quantitative RT-PCR were used to assess the presence of TGase-4 transcript at the mRNA level in a panel of 26 cell lines including 6 prostate cancer cell lines (PC-3, DU-145, CA-HPV-10, PZ-HPV-7, PNT2C2 and PNT1A). A ribozyme transgene consisting of hammerhead ribozyme and antisense specific to TGase-4 was constructed using a pEF6 expression vector and transfected into CA-HPV-10 cell, a cell line highly expressed TGase-4. An in vitro invasion assay assessed the effects of HGF/SF on cell invasiveness. 

RESULTS: TGase-4 transcript was detected in a number of cell lines, including prostate, colorectal, lung and breast tumour cells. At the mRNA level, TGase-4 was strongly expressed in CA-HPV-10 cells with lower levels of expression seen in PC-3, DU-145, PZ-HPV-7 and PNT1A cells. TGase-4 knock-down in CA-HPV-10 cells was established at the mRNA level. HGF/SF significantly increased the invasion of wild type (21.67 +/- 0.88; P < 0.001 vs. control 8.67 +/- 0.67) and control plasmid transfected cells (16.33 +/- 0.88; P < 0.001 vs. control 7.67 +/- 0.88) compared with untreated cells. However, cells transfected with the TGase-4 ribozyme transgene had a reduced invasive capacity (9.33 +/- 0.88 P < 0.01 vs. control 4.33 +/- 0.88) through Matrigel. 

CONCLUSION: TGase-4 has a relatively wide profile of expression in human cancer cell lines and is strongly expressed in the low invasive CA-HPV-10 prostate cancer cell line. The molecule is associated with the invasive potential of prostate cancer cells.

Davies, J. S., E. F. Gevers, et al. (2007)   “Adiposity profile in the dwarf rat: an unusually lean model of profound growth hormone deficiency”  Am J Physiol Endocrinol Metab 292(5): E1483-94

This study describes the previously uncharacterized ontogeny and regulation of truncal adipose reserves in the profoundly GH-deficient dwarf (dw/dw) rat. We show that, despite normal proportionate food intake, dw/dw rats develop abdominal leanness and hypoleptinemia (circulating leptin halved in dw/dw males, P < 0.05) during puberty. This contrasts with the hyperleptinemia seen in moderately GH-deficient Tgr rats (circulating leptin doubled at 6 wk of age, P < 0.05) and in GH receptor-binding protein (GHR/BP)-null mice (circulating leptin doubled; P < 0.05). This lean/hypoleptinemic phenotype was not completely normalized by GH treatment, but dw/dw rats developed abdominal obesity in response to neonatal MSG treatment or maintenance on a high-fat diet. Unlike Tgr rats, dw/dw rats did not become obese with age; plasma leptin levels and fat pad weights became similar to those in wild-type rats. In contrast with truncal leanness, tibial marrow adiposity was normal in male and doubled in female dwarves (P < 0.01), this increase being attributable to increased adipocyte number (P < 0.01). Neonatal MSG treatment and high-fat feeding elevated marrow adiposity in dw/dw rats by inducing adipocyte enlargement (P < 0.05). These results demonstrate that, despite lipolytic influence of GH, severe GH deficiency in dw/dw rats is accompanied by a paradoxical leanness. This lean/hypoleptinemic phenotype is not solely attributable to reduced GH signaling and does not appear to result from a reduction in nutrient intake or the ability of dw/dw adipocytes to accumulate lipid. Disruption of preadipocyte differentiation or adipocyte proliferation in the dw/dw rat may lead to the development of this unusually lean/hypoleptinemic phenotype.

Davies, M., P. E. Machin, et al. (2007)  “Neurotoxic lesions of the rat perirhinal and postrhinal cortices and their impact on biconditional visual discrimination tasks”  Behav Brain Res 176(2): 274-83

It has been argued that damage to the perirhinal cortex should impair visual discriminations when the stimuli have overlapping features. In Experiment 1, rats with perirhinal cortex lesions were trained on a series of visual discriminations in a water tank, culminating in a biconditional discrimination. No evidence was found of a perirhinal lesion deficit, although the same rats showed an object recognition deficit. In Experiment 2 the lesions were extended to involve both the perirhinal and postrhinal cortices in a new group of rats. An impairment was now found on acquisition of the biconditional task, but this was not specific as impairments were also found on two elemental visual discriminations. Taken together, the study failed to find evidence that the rat perirhinal cortex is necessary for configural visual discriminations and so revealed that some ambiguous visual discriminations can be learnt when this area is removed. Furthermore, there was no evidence that the parahippocampal region is selectively dedicated to configural learning, even though the loss of this area can impair the acquisition of some configural tasks.

Davies, V. J., A. J. Hollins, et al. (2007)  “Opa1 deficiency in a mouse model of autosomal dominant optic atrophy impairs mitochondrial morphology, optic nerve structure and visual function”  Hum Mol Genet 16(11): 1307-18

OPA1 is a ubiquitously expressed, nuclear dynamin-related GTPase, targeted to the inner mitochondrial membrane, which plays a role in mitochondrial fusion. Mutations in the OPA1 gene on chromosome 3q28-qter are associated with autosomal dominant optic atrophy (ADOA), the most common inherited optic neuropathy, in which retinal ganglion cells (RGCs) are lost and visual acuity is impaired from an early age. We have generated a novel ENU-induced mutant mouse carrying a protein-truncating nonsense mutation in opa1 in order to explore the pathophysiology of ADOA. The heterozygous mutation, B6; C3-Opa1(Q285STOP), located in exon 8 immediately before the central dynamin-GTPase, leads to approximately 50% reduction in opa1 protein in retina and all tissues on western analysis. The homozygous mutation is embryonic lethal by 13.5 days post coitum, demonstrating the importance of Opa1 during early development. Fibroblasts taken from adult heterozygous mutant mice show an apparent alteration in morphology, with an increase in mitochondrial fission and fragmentation. Heterozygous mutants show a slow onset of degeneration in the optic nerve electron microscopy. Furthermore, they demonstrate a functional reduction in visual function on testing with the optokinetic drum and the circadian running wheel. These findings indicate that the opa1 GTPase contains crucial information required for the survival of RGCs and that Opa1 is essential for early embryonic survival. The Opa1 +/- mice described here provide a means to directly investigate the cellular pathophysiology of OPA1 ADOA.

Davis, T., M. C. Bagley, et al. (2007)  “Synthesis and in vivo activity of MK2 and MK2 substrate-selective p38alpha(MAPK) inhibitors in Werner syndrome cells”  Bioorg Med Chem Lett 17(24): 6832-5

A benzopyranopyridine inhibitor of mitogen-activated protein kinase-activated protein kinase 2 (MK2) is prepared rapidly and efficiently in one step using microwave dielectric heating, whereas a substrate-selective p38 MAPK inhibitor was prepared using conventional heating techniques. The former had MK2 inhibitory activity above 2.5 microM concentration, whereas the latter showed no MK2 inhibition at 10 microM. However, rather than rescuing the reduced cellular growth rate and aged morphology of hTERT-immortalised WS dermal fibroblasts, both induce a state resembling stress-induced cellular senescence, suggesting that these inhibitors may have limited therapeutic use.

Davis, T., F. S. Wyllie, et al. (2007)  “The role of cellular senescence in Werner syndrome: toward therapeutic intervention in human premature aging”  Ann N Y Acad Sci 1100: 455-69

Werner syndrome (WS) is a premature aging disorder used as a model of normal human aging. WS individuals have several characteristics of normal aging, such as cataracts, hair graying, and skin aging, but manifest these at an early age. Additionally, WS individuals have high levels of inflammatory diseases, such as atherosclerosis and type 2 diabetes. The in vivo aging in WS is associated with accelerated aging of fibroblasts in culture. The cause of the accelerated senescence is not understood, but may be due to the genomic instability that is a hallmark of WS. Genome instability results in activation of stress kinases, such as p38, and the p38-specific inhibitor SB203580, prevents the accelerated senescence seen in WS fibroblasts. However, oxidative damage plays a role, as low oxygen conditions and antioxidant treatment revert some of the accelerated senescence phenotype. The effects of oxidative stress appear to be suppressible by SB203580; however, it does not appear to be transduced by p38. As SB203580 is known to inhibit other kinases in addition to p38, this suggests that more than one kinase pathway is involved. The recent development of p38 inhibitors with different binding properties, specificities, and oral bioavailability, and of new potent and selective inhibitors of JNK and MK2, will make it possible to dissect the roles of various kinase pathways in the accelerated senescence of WS cells. If this accelerated senescence is reflective of WS aging in vivo, these kinase inhibitors may well form the basis of antiaging therapies for individuals with WS.

Dewitt, S. and M. Hallett (2007)  “Leukocyte membrane "expansion": a central mechanism for leukocyte extravasation”  J Leukoc Biol 81(5): 1160-4

The infiltration of inflamed tissues by leukocytes is a key event in the development and progression of inflammation. Although individual cytokines, which coordinate extravasation, have become the targets for therapy, a mechanism that is common to white cell extravasation, regardless of the specific molecular mechanism involved, would represent a more attractive therapeutic target. Such a target may be represented by the events underlying the spreading of leukocytes on the endothelium, which is a necessary prelude to extravasation. This leukocyte "spreading" involves an apparent increase in the cell surface area. The aim of this review is to examine whether the mechanism underlying the apparent expansion of plasma membrane surface area during leukocyte extravasation could be an "Achilles' heel," which is amenable to therapeutic intervention. In this short review, we evaluate the models proposed for the mechanism of membrane "expansion" and discuss recent data, which point to a mechanism of membrane "unwrinkling." The molecular pathway for the unwrinkling of the leukocyte plasma membrane may involve Ca2+ activation of mu-calpain and cleavage of cytoskeletal linkage molecules such as talin and ezrin. This route could be common to all extravasation signals and thus, represents a potential target for anti-inflammatory therapy.

Dobrossy, M. D. and S. B. Dunnett (2007)  “The corridor task: striatal lesion effects and graft-mediated recovery in a model of Huntington's disease”  Behav Brain Res 179(2): 326-30

Experimental validation of cell replacement therapy as a treatment of neurodegenerative diseases requires the demonstration of graft-mediated behavioural recovery. The Corridor task proved to be simple and efficient to conduct with a robust ipsilateral retrieval bias in our rodent Huntington's disease model. The Corridor task is a viable behavioural option, particularly to non-specialised laboratories, for the evaluation of lateralised striatal damage and the probing of alternative therapeutic strategies, including transplantation.

Duncan, R. (2007)  “Designing polymer conjugates as lysosomotropic nanomedicines”  Biochem Soc Trans 35(Pt 1): 56-60

Marriage of cell biology (the concept of 'lysosomotropic drug delivery') and the realization that water-soluble synthetic polymers might provide an ideal platform for targeted drug delivery led to the first synthetic polymer-drug conjugates that entered clinical trials as anticancer agents. Conceptually, polymer conjugates share many features with other macromolecular drugs, but they have the added advantage of the versatility of synthetic chemistry that allows tailoring of molecular mass and addition of biomimetic features. Conjugate characteristics must be optimized carefully to ensure that the polymeric carrier is biocompatible and that the polymer molecular mass enables tumour-selective targeting followed by endocytic internalization. The polymer-drug linker must be stable in transit, but be degraded at an optimal rate intracellularly to liberate active drug. Our early studies designed two HPMA [N-(2-hydroxypropyl)methacrylamide] copolymer conjugates containing doxorubicin that became the first synthetic polymer-drug conjugates to be tested in phase I/II clinical trials. Since, a further four HPMA copolymer-anticancer drug conjugates (most recently polymer platinates) and the first polymer-based gamma-camera imaging agents followed. Polymer-drug linkers cleaved by lysosomal thiol-dependent proteases and the reduced pH of endosomes and lysosomes have been used widely to facilitate drug liberation. It is becoming clear that inappropriate trafficking and/or malfunction of enzymatic activation can lead to new mechanisms of clinical resistance. Recent studies have described HPMA copolymer conjugates carrying a combination of both endocrine and chemotherapy that are markedly more active than individual conjugates carrying a single drug. Moreover, current research is investigating novel dendritic polymer architectures and novel biodegradable polymers as drug carriers that will provide improved drug delivery and imaging probes in the future. The present paper reviews the clinical status of polymeric anticancer agents, the rationale for the design of polymer therapeutics and discusses the benefits and challenges of lysosomotropic delivery.

Dunnett, S. B. and A. E. Rosser (2007)  “Cell transplantation for Huntington's disease Should we continue?”  Brain Res Bull 72(2-3): 132-47

Cell transplantation for Huntington's disease has developed over the last decade to clinical application in pilot trials in the USA, France and the UK. Although the procedures are feasible, and under appropriate conditions safe, evidence for efficacy is still limited, which has led to some calls that further development should be discontinued. We review the background of striatal cell transplantation in experimental animal models of Huntington's disease and the rationale for applying similar strategies in the human disease, and we survey the present status of the preliminary studies that have so far been undertaken in patients. When we consider the variety of parameters and principles that remain poorly defined -- such as the optimal source, age, dissection, preparation, implantation, immunoprotection and assessment protocols -- it is not surprising that clinical efficacy is still unreliable. However, since these protocols are all tractable to experimental refinement, we consider that the potential for cell transplantation in Huntington's disease is greater than has yet been realised, and remains a therapeutic strategy worthy of investigation and pursuit.

Dunnett, S. B. and A. E. Rosser (2007)  “Stem cell transplantation for Huntington's disease”  Exp Neurol 203(2): 279-92

By way of commentary on a recent report that transplanted adult neural progenitor cells can alleviate functional deficits in a rat lesion model of Huntington's disease [Vazey, E.M., Chen, K., Hughes, S.M., Connor, B., 2006. Transplanted adult neural progenitor cells survive, differentiate and reduce motor function impairment in a rodent model of Huntington's disease. Exp. Neurol. 199, 384-396], we review the current status of the field exploring the use of stem cells, progenitor cells and immortalised cell lines to repair the lesioned striatum in animal models of the human disease. A remarkably rich range of alternative cell types have been used in various animal models, several of which exhibit cell survival and incorporation in the host brain, leading to subsequent functional recovery. In comparing the alternatives with the 'gold standard' currently offered by primary tissue grafts, key issues turn out to be: cell survival, differentiation prior to and following implantation into striatal-like phenotypes, integration and connectivity with the host brain, the nature of the electrophysiological, motor and cognitive tests used to assess functional repair, and the mechanisms by which the grafts exert their function. Although none of the alternatives yet has the capacity to match primary fetal tissues for functional repair, that standard is itself limited, and the long term goal must be not just to match but to surpass present capabilities in order to achieve fully functional reconstruction reliably, flexibly, and on demand.

Dvorak, M. M., C. De Joussineau, et al. (2007)  “Thiazide diuretics directly induce osteoblast differentiation and mineralized nodule formation by interacting with a sodium chloride co-transporter in bone”  J Am Soc Nephrol 18(9): 2509-16

Thiazide diuretics are used worldwide as a first-choice drug for patients with uncomplicated hypertension. In addition to their antihypertensive effect, thiazides increase bone mineral density and reduce the prevalence of fractures. Traditionally, these effects have been attributed to increased renal calcium reabsorption that occurs secondary to the inhibition of the thiazide-sensitive sodium chloride cotransporter (NCC) in the distal tubule. The aim of the current study was to determine whether thiazides exert a direct bone-forming effect independent of their renal action. We found that the osteoblasts of human and rat bone also express NCC, suggesting that these bone-forming cells may be an additional target for thiazides. In vitro, NCC protein was virtually absent in proliferating human and fetal rat osteoblasts, whereas its expression dramatically increased during differentiation. Thiazides did not affect osteoblast proliferation, but directly stimulated the production of the osteoblast differentiation markers runt-related transcription factor 2 (runx2) and osteopontin. Using overexpression/knockdown studies in fetal rat calvarial cells, we show that thiazides increase the formation of mineralized nodules, but loop diuretics do not. Overall, our study demonstrates that thiazides directly stimulate osteoblast differentiation and bone mineral formation independent of their effects in the kidney. Therefore, in addition to their use as antihypertensive drugs, our results suggest that thiazides may find a role in the prevention and treatment of osteoporosis.

Edwards, D. H., A. T. Chaytor, et al. (2007)   “Modulation of gap-junction-dependent arterial relaxation by ascorbic acid”  J Vasc Res 44(5): 410-22

AIMS: To investigate whether ascorbic acid (AA) can influence endothelium-dependent relaxation by modulating the spread of endothelial hyperpolarization through the arterial wall via gap junctions. 

METHODS: Force development and membrane potential were monitored by myography and sharp electrode techniques in isolated rabbit iliac arteries. 

RESULTS: AA prevented the ability of the gap junction blocker 2-aminoethoxydiphenyl borate to inhibit endothelium-dependent relaxations and subintimal smooth muscle hyperpolarizations evoked by cyclopiazonic acid in the presence of nitric oxide (NO) synthase and cyclooxygenase blockade. AA also prevented the ability of a connexin-mimetic peptide targeted against Cx37 and Cx40 (37,40Gap 26) to attenuate the transmission of endothelial hyperpolarization to subintimal smooth muscle, and a peptide targeted against Cx43 (43Gap 26) to attenuate the spread of subintimal hyperpolarization to subadventitial smooth muscle and the associated mechanical relaxation. Parallel studies with endothelium-denuded preparations demonstrated that AA and cyclopiazonic acid both depressed relaxation evoked by the NO donor MAHMA NONOate. 

CONCLUSIONS: The data suggest that AA can modulate arterial function through a previously unrecognized ability to preserve electrotonic signalling via myoendothelial and homocellular smooth muscle gap junctions under conditions where cell coupling is depressed. Underlying mechanisms do not involve amplification of 'residual' NO activity by AA.

Edwards, G. O., D. Bazou, et al. (2007)  “Cell adhesion dynamics and actin cytoskeleton reorganization in HepG2 cell aggregates”   Cell Commun Adhes 14(1): 9-20

The temporal dependence of cytoskeletal remodelling on cell-cell contact in HepG2 cells has been established here. Cell-cell contact occurred in an ultrasound standing wave trap designed to form and levitate a 2-D cell aggregate, allowing intercellular adhesive interactions to proceed, free from the influences of solid substrata. Membrane spreading at the point of contact and change in cell circularity reached 50% of their final values within 2.2 min of contact. Junctional F-actin increased at the interface but lagged behind membrane spreading, reaching 50% of its final value in 4.4 min. Aggregates had good mechanical stability after 15 min in the trap. The implication of this temporal dependence on the sequential progress of adhesion processes is discussed. These results provide insight into how biomimetic cell aggregates with some liver cell functions might be assembled in a systematic, controlled manner in a 3-D ultrasound trap.

Evans, S. L. (2007)  “Fatigue crack propagation under variable amplitude loading in PMMA and bone cement”  J Mater Sci Mater Med 18(9): 1711-7

Fatigue failure of PMMA bone cement is an important factor in the failure of cemented joint replacements. Although these devices experience widely varying loads within the body, there has been little or no study of the effects of variable amplitude loading (VAL) on fatigue damage development.Fatigue crack propagation tests were undertaken using CT specimens made from pure PMMA and Palacos R bone cement. In PMMA, constant amplitude loading tests were carried out at R- ratios ranging from 0.1 to 0.9, and VAL tests at R = 0.1 with 30% overloads every 100 cycles. Palacos R specimens were tested with and without overloads every 100 cycles and with a simplified load spectrum representing daily activities.The R- ratio had a pronounced effect on crack propagation in PMMA consistent with the effects of slow crack growth under constant load. Single overloads caused pronounced crack retardation, especially at low da/dN. In Palacos R, similar overloads had little effect, whilst individual overloads at low da/dN caused pronounced acceleration and spectrum loading retarded crack growth relative to Paris Law predictions.These results demonstrate that VAL can have dramatic effects on crack growth, which should be considered when testing bone cements.

Fernando, H. S., S. R. Davies, et al. (2007)  “Expression of the WASP verprolin-homologues (WAVE members) in human breast cancer”  Oncology 73(5-6): 376-83

BACKGROUND: The WASP family proteins have been indicated to play a vital role in the formation of membrane protrusions required for cell locomotion. WAVE proteins are an important subfamily that also plays a crucial role in actin polymerisation, which is vital to cell migration. However, not much is known about the clinical significance of this subfamily in cancers. We report, for the first time, the expression of the WAVE molecules, at protein and mRNA levels, in human breast cancer. 

MATERIALS AND METHODS: The expression of the 3 WAVE molecules at the mRNA and protein levels in a cohort of 122 human breast cancers and 32 normal breast tissues were analysed and correlated with the patients' pathological and clinical information as well as outcome (120 months follow-up). 

RESULTS: All 3 WAVE molecules were detected in mammary tissues. WAVE2 transcripts were expressed in high levels in all breast tumours. Over-expression of WAVE2 was seen in node-positive cases as well as in moderately and poorly differentiated tumours. Also, high levels of WAVE2 expression were associated with death due to disease (p = 0.02) at follow-up. No distinct associations were found between the WAVE1 and WAVE3 transcripts and the breast cancer cells.

Flood, S., R. Parri, et al. (2007)  “Modulation of interleukin-6 and matrix metalloproteinase 2 expression in human fibroblast-like synoviocytes by functional ionotropic glutamate receptors”  Arthritis Rheum 56(8): 2523-34

OBJECTIVE: Patients with rheumatoid arthritis (RA) have increased concentrations of the amino acid glutamate in synovial fluid. This study was undertaken to determine whether glutamate receptors are expressed in the synovial joint, and to determine whether activation of glutamate receptors on human synoviocytes contributes to RA disease pathology. 

METHODS: Glutamate receptor expression was examined in tissue samples from rat knee joints and in human fibroblast-like synoviocytes (FLS). FLS from 5 RA patients and 1 normal control were used to determine whether a range of glutamate receptor antagonists influenced expression of the proinflammatory cytokine interleukin-6 (IL-6), enzymes involved in matrix degradation and cytokine processing (matrix metalloproteinase 2 [MMP-2] and MMP-9), and the inhibitors of these enzymes (tissue inhibitor of metalloproteinases 1 [TIMP-1] and TIMP-2). IL-6 concentrations were determined by enzyme-linked immunosorbent assay, MMP activity was measured by gelatin zymography, and TIMP activity was determined by reverse zymography. Fluorescence imaging of intracellular calcium concentrations in live RA FLS stimulated with specific antagonists was used to reveal functional activation of glutamate receptors that modulated IL-6 or MMP-2. 

RESULTS: Ionotropic and metabotropic glutamate receptor subunit mRNA were expressed in the patella, fat pad, and meniscus of the rat knee and in human articular cartilage. Inhibition of N-methyl-D-aspartate (NMDA) receptors in RA FLS increased proMMP-2 release, whereas non-NMDA ionotropic glutamate receptor antagonists reduced IL-6 production by these cells. Stimulation with glutamate, NMDA, or kainate (KA) increased intracellular calcium concentrations in RA FLS, demonstrating functional activation of specific ionotropic glutamate receptors. 

CONCLUSION: Our findings indicate that activation of NMDA and KA glutamate receptors on human synoviocytes may contribute to joint destruction by increasing IL-6 expression.

Fraser, D. (2007)  “SMAD7: at the interface of TGF-beta and proinflammatory signalling”   Perit Dial Int 27(5): 523-5

Fretz, M. M., N. A. Penning, et al. (2007)  “Temperature-, concentration- and cholesterol-dependent translocation of L- and D-octa-arginine across the plasma and nuclear membrane of CD34+ leukaemia cells”   Biochem J 403(2): 335-42

Delineating the mechanisms by which cell-penetrating peptides, such as HIV-Tat peptide, oligoarginines and penetratin, gain access to cells has recently received intense scrutiny. Heightened interest in these entities stems from their ability to enhance cellular delivery of associated macromolecules, such as genes and proteins, suggesting that they may have widespread applications as drug-delivery vectors. Proposed uptake mechanisms include energy-independent plasma membrane translocation and energy-dependent vesicular uptake and internalization through endocytic pathways. In the present study, we investigated the effects of temperature, peptide concentration and plasma membrane cholesterol levels on the uptake of a model cell-penetrating peptide, L-octa-arginine (L-R8) and its D-enantiomer (D-R8) in CD34+ leukaemia cells. We found that, at 4-12 degrees C, L-R8 uniformly labels the cytoplasm and nucleus, but in cells incubated with D-R8 there is additional labelling of the nucleolus which is still prominent at 30 degrees C incubations. At temperatures between 12 and 30 degrees C, the peptides are also localized to endocytic vesicles which consequently appear as the only labelled structures in cells incubated at 37 degrees C. Small increases in the extracellular peptide concentration in 37 degrees C incubations result in a dramatic increase in the fraction of the peptide that is localized to the cytosol and promoted the binding of D-R8 to the nucleolus. Enhanced labelling of the cytosol, nucleus and nucleolus was also achieved by extraction of plasma membrane cholesterol with methyl-beta-cyclodextrin. The data argue for two, temperature-dependent, uptake mechanism for these peptides and for the existence of a threshold concentration for endocytic uptake that when exceeded promotes direct translocation across the plasma membrane.

Gealy, E. C., B. C. Kerr, et al. (2007)  “Differential expression of the keratan sulphate proteoglycan, keratocan, during chick corneal embryogenesis”  Histochem Cell Biol 128(6): 551-5

Keratan sulphate (KS) proteoglycans (PGs) are key molecules in the connective tissue matrix of the cornea of the eye, where they are believed to have functional roles in tissue organisation and transparency. Keratocan, is one of the three KS PGs expressed in cornea, and is the only one that is primarily cornea-specific. Work with the developing chick has shown that mRNA for keratocan is present in early corneal embryogenesis, but there is no evidence of protein synthesis and matrix deposition. Here, we investigate the tissue distribution of keratocan in the developing chick cornea as it becomes compacted and transparent in the later stages of development. Indirect immunofluorescence using a new monoclonal antibody (KER-1) which recognises a protein epitope on the keratocan core protein demonstrated that keratocan was present at all stages investigated (E10-E18), with distinct differences in localisation and organisation observed between early and later stages. Until E13, keratocan appeared both cell-associated and in the stromal extracellular matrix, and was particularly concentrated in superficial tissue regions. By E14 when the cornea begins to become transparent, keratocan was located in elongate arrays, presumably associated along collagen fibrils in the stroma. This fibrillar label was still concentrated in the anterior stroma, and persisted through E15-E18. Presumptive Bowman's layer was evident as an unlabelled subepithelial zone at all stages. Thus, in embryonic chick cornea, keratocan, in common with sulphated KS chains in the E12-E14 developmental period, exhibits a preferential distribution in the anterior stroma. It undergoes a striking reorganisation of structure and distribution consistent with a role in relation to stromal compaction and corneal transparency.

Greco, F., M. J. Vicent, et al. (2007)  “Investigating the mechanism of enhanced cytotoxicity of HPMA copolymer-Dox-AGM in breast cancer cells”   J Control Release 117(1): 28-39

Recently we have described an HPMA copolymer conjugate carrying both the aromatase inhibitor aminoglutethimide (AGM) and doxorubicin (Dox) as combination therapy. This showed markedly enhanced in vitro cytotoxicity compared to the HPMA copolymer-Dox (FCE28068), a conjugate that demonstrated activity in chemotherapy refractory breast cancer patients during early clinical trials. To better understand the superior activity of HPMA copolymer-Dox-AGM, here experiments were undertaken using MCF-7 and MCF-7ca (aromatase-transfected) breast cancer cell lines to: further probe the synergistic cytotoxic effects of AGM and Dox in free and conjugated form; to compare the endocytic properties of HPMA copolymer-Dox-AGM and HPMA copolymer-Dox (binding, rate and mechanism of cellular uptake); the rate of drug liberation by lysosomal thiol-dependant proteases (i.e. conjugate activation), and also, using immunocytochemistry, to compare their molecular mechanism of action. It was clearly shown that attachment of both drugs to the same polymer backbone was a requirement for enhanced cytotoxicity. FACS studies indicated both conjugates have a similar pattern of cell binding and endocytic uptake (at least partially via a cholesterol-dependent pathway), however, the pattern of enzyme-mediated drug liberation was distinctly different. Dox release from PK1 was linear with time, whereas the release of both Dox and AGM from HPMA copolymer-Dox-AGM was not, and the initial rate of AGM release was much faster than that seen for the anthracycline. Immunocytochemistry showed that both conjugates decreased the expression of ki67. However, this effect was more marked for HPMA copolymer-Dox-AGM and, moreover, only this conjugate decreased the expression of the anti-apoptotic protein bcl-2. In conclusion, the superior in vitro activity of HPMA copolymer-Dox-AGM cannot be attributed to differences in endocytic uptake, and it seems likely that the synergistic effect of Dox and AGM is due to the kinetics of intracellular drug liberation which leads to enhanced activity.

Griffiths, P. C., Z. Khayat, et al. (2007)   “Studies on the mechanism of interaction of a bioresponsive endosomolytic polyamidoamine with interfaces. 1. Micelles as model surfaces” Biomacromolecules 8(3): 1004-12

Polymers are appealing as pH-responsive elements of multicomponent systems designed to promote cytosolic delivery of macromolecular drugs (including proteins and genes), but so far the delivery efficiency achieved has been relatively modest. Therefore, the aim of this study was to apply several physicochemical techniques that are well established in the colloid field (surface tension measurements, small-angle neutron scattering (SANS), and electron paramagnetic resonance (EPR)) to probe the mechanism of endosomolytic polymer-surface interaction over the pH range 7.4 to 5.5 using the poly(amidoamine) (PAA) ISA23 x HCl and a series of "model" micelle surfaces. These micellar models were chosen to represent increasing complexity from simple, single surfactant sodium dodecylsulfate (SDS) micelles, surfactant mixtures containing bulky malono-bis-N-methylglucamide headgroups, or highly extended ethylene oxide headgroups. Spherical micelles composed of 1-palmitoyl-2-hydroxy-sn-glycero-3-phosphocholine (lyso-PC) were also used. Changes in the onset of micellization, micelle surface fluidity, and in selected cases, the overall micelle shape and size were all quantified as a function of pH in the presence and absence of ISA23 x HCl. This amphoteric PAA is negatively charged at pH 7.4 and becomes gradually more protonated on exposure to lower pH values representative of the endosomal-lysosomal pathway. As expected, the strength of polymer interaction with anionic micelles increased with a decrease in pH, while for cationic micelles the opposite was observed. Addition of bulky, nonionic surfactant headgroups led to weaker interactions. The observations from surface tension and SANS studies showed a complex pattern of interaction with both an electrostatic and hydrophobic component. Using EPR it was confirmed that ISA23 x HCl perturbed the micelle palisade layer leading to a decrease in fluidity of the interface with a lower degree of headgroup hydration, and a significant change in micelle morphology. Surprisingly, there was no interaction between ISA23 x HCl and globular micelles formed from lyso-PC (a more biologically relevant model), and this suggests that the PAA structure could be better optimized to promote rapid interaction with endosomal membranes at the physiologically relevant pH 6.5.

Hallett, M. B. and S. Dewitt (2007)  “Ironing out the wrinkles of neutrophil phagocytosis”  Trends Cell Biol 17(5): 209-14

Though phagocytosis of microbes by professional phagocytes such as neutrophils is crucial for the survival of the host, it is still unclear how the apparent 'stretching' of the plasma membrane is achieved. Microscopically, pseudopod extension, particulate engulfment and phagosome closure all require seemingly large expansions of the cell surface area. Although actual membrane stretching can be ruled out on the basis of physical properties of lipid bilayers, the addition of new membrane from within the cell, either by exocytosis or phagosomal fusion with endoplasmic reticulum membrane, might provide an explanation. However, these events do not seem to have major roles during phagocytosis by neutrophils. Instead, neutrophils might use a more primitive mechanism, that is, the unfolding of surface membrane wrinkles, to provide the additional membrane for phagocytosis. Here, we briefly discuss why membrane unwrinkling provides a feasible hypothesis for membrane expansion during neutrophil phagocytosis, and suggest a potential molecular mechanism for neutrophil control over membrane surface wrinkles, and the potential signalling route.

Hamshere, M. L., P. A. Holmans, et al. (2007)   “Genome-wide linkage analysis of 723 affected relative pairs with late-onset Alzheimer's disease”   Hum Mol Genet 16(22): 2703-12

Previous attempts to identify genetic loci conferring risk for late-onset Alzheimer's disease (LOAD) through linkage analysis have observed some regions of linkage in common. However, due to the sometimes-considerable overlap between the samples, some of these reports cannot be considered to be independent replications. In order to assess the strength of the evidence for linkage and to obtain the best indication of the location of susceptibility genes, we have amalgamated three large samples to give a total of 723 affected relative pairs (ARPs). Multipoint, model-free ARP linkage analysis was performed. Genome-wide significant evidence for linkage was observed on 10q21.2 (LOD=3.3) and genome-wide suggestive evidence was observed on 9q22.33 (LOD=2.5) and 19q13.32 (LOD=2.0). One further region on 9p21.3 was identified with an LOD score>1. We observe no evidence to suggest that more than one locus is responsible for the linkage to 10q21.2, although this linked region may harbour more than one susceptibility gene. Evidence of allele-sharing heterogeneity between the original collection sites was observed on chromosome 9 but not on chromosome 10 or 19. Evidence for an interaction was observed between loci on chromosomes 10 and 19. Where samples overlapped, the genotyping consistency was high, estimated to average at 97.3%. Our large-scale linkage analysis consolidates clear evidence for a susceptibility locus for LOAD on 10q21.2.

Hanavadi, S., T. A. Martin, et al. (2007)   “The role of growth differentiation factor-9 (GDF-9) and its analog, GDF-9b/BMP-15, in human breast cancer”  Ann Surg Oncol 14(7): 2159-66

BACKGROUND: There has been a recent surge of interest in the role of growth differentiation factors and other bone morphogenic proteins in the development and spread of cancer. In this study we have provided evidence that highlights the significance of growth and differentiation factor-9a (GDF-9a) and GDF-9b (bone morphogenic protein-15, BMP-15) in breast cancer development and progression. 

METHODS: Primary breast cancer samples (n = 109) and matched background tissues from same patients (n = 33) were processed for frozen section and RNA extraction. Frozen sections from matched tissues were immunostained with GDF-9a and GDF-9b antibodies. Staining intensity was analyzed by computer image analysis. RNA was reverse transcribed and quantified before analysis by quantitative polymerase chain reaction (Q-PCR). Results were expressed as number of transcripts (standardized by beta-actin). The data were compared with the clinical outcome of the disease. The biological effects of the molecule were studied using in vitro assays after forced expression in breast cancer cells. 

RESULTS: Highly aggressive breast cancer cells did not express GDF-9a. On forced expression of GDF-9a, breast cancer cells became less invasive. These laboratory findings were analyzed against the clinical information. Primary breast cancer samples with good predicted prognosis had a significantly higher level of GDF-9a than in samples with poor predicted prognosis (P = .004). Patients who remained disease-free at the end of a 10-year follow-up had significantly higher levels of both GDF-9a and GDF-9b in their tissue than those with poor clinical outcome (P = .001 and .014, respectively). 

CONCLUSION: Growth differentiation factor-9 family expressed in breast cancer has an inhibitory effect on the progression of human breast cancer.

Harding, K. (2007)  “The state of wound care in the United Kingdom”  Adv Skin Wound Care 20(6): 322-4

Harold, D., L. Jehu, et al. (2007)  “Interaction between the ADAM12 and SH3MD1 genes may confer susceptibility to late-onset Alzheimer's disease”  Am J Med Genet B Neuropsychiatr Genet 144B(4): 448-52

The neuropathology of Alzheimer's disease (AD) is characterized by intracellular neurofibrillary tangles and the extracellular deposition of beta-amyloid (Abeta) in senile plaques. Abeta has been shown to mediate neurodegenerative and inflammatory changes associated with amyloid plaques, although the pathological mechanism of Abeta remains largely unknown. Recent evidence suggests that the FISH adapter protein binds to, and potentially regulates, ADAM12 (a disintegrin and metalloprotease 12) to mediate a neurotoxic effect of Abeta. The ADAM12 gene lies on chromosome 10q26.3, and the gene encoding FISH, SH3MD1, lies within a region of linkage to late-onset AD (LOAD) on 10q25.1. This study investigates whether there is a relationship between variation in ADAM12 and SH3MD1 and susceptibility to LOAD in a sample of 1,051 AD cases and 1,269 matched controls. We observe significant interactions between variants in the two genes that may influence susceptibility to LOAD. The most significant statistical interaction is between rs3740473, a synonymous single nucleotide polymorphism (SNP) in SH3MD1 and rs11244787, an intronic SNP in ADAM12 (effect size = 2.1 for interaction term, P = 0.006).

Hayes, A. J., A. Hall, et al. (2007)  “Macromolecular organization and in vitro growth characteristics of scaffold-free neocartilage grafts”   J Histochem Cytochem 55(8): 853-66

Recent advances in tissue engineering offer considerable promise for the repair of focal lesions in articular cartilage. Here we describe (1) the macromolecular organization of tissue-engineered neocartilage grafts at light and electron microscopic levels, (2) their in vitro development, and (3) the effect of chondrocyte dedifferentiation, induced by monolayer expansion, on their resultant structure. We show that grafts produced from primary cultures of chondrocytes are hyaline in appearance with identifiable zonal strata as evidenced by cell morphology, matrix organization, and immunohistochemical composition. Like native articular cartilage, their surface zone contains type I collagen, surface zone proteoglycan, biglycan and decorin with type II collagen, aggrecan, chondroitin sulfate, chondroitin-4-sulfate, and keratan sulfate, becoming more prominent with depth. Assessment of cell viability by Live/Dead staining and cell-cycle analysis with BrDU suggest that the in vitro tissue has a high cellular turnover and develops through both appositional and interstitial growth mechanisms. Meanwhile, cell-tracker studies with CMFDA (5-chloromethyl-fluorescein diacetate) demonstrate that cell sorting in vitro is not involved in their zonal organization. Finally, passage expansion of chondrocytes in monolayer culture causes progressive reductions in graft thickness, loss of zonal architecture, and a more fibrocartilaginous tissue histology, consistent with a dedifferentiating chondrocyte phenotype.

Hayes, S., C. Boote, et al. (2007)  “Comparative study of fibrillar collagen arrangement in the corneas of primates and other mammals”  Anat Rec (Hoboken) 290(12): 1542-50

This study is a comparative study of the relationship between corneal structure, morphology, and function in a range of mammalian species. X-ray scattering patterns were gathered at regular spatial intervals over the excised cornea (and in most cases also the scleral rim) of humans, marmosets, horses, cows, pigs, rabbits, and mice. All patterns were analyzed to produce quantitative information regarding the predominant orientation of fibrillar collagen throughout the tissue. The predominant direction of corneal collagen varies between mammals. This variation is not related to the size, shape, or thickness of the cornea or the frequency with which the animal blinks. A relationship does, however, appear to exist between corneal collagen arrangement and visual acuity. An excess of collagen directed toward one or both sets of opposing rectus muscles is a feature of animals that have an intermediate to high level of visual acuity. There is a significant variation in the arrangement of corneal collagen between different mammalian species. This finding may be related to differences in the frequency of action and the forces generated by the various extraocular muscles during eye movement and image fixation.

Hayes, S., C. Boote, et al. (2007)  “A study of corneal thickness, shape and collagen organisation in keratoconus using videokeratography and X-ray scattering techniques”  Exp Eye Res 84(3): 423-34

In keratoconus, the cornea becomes progressively ectactic resulting in severe visual impairment. Here, we use a combination of videokeratography and synchrotron X-ray diffraction to investigate the relationship between corneal shape and thickness, and the distribution and predominant orientation of stromal fibrillar collagen in five keratoconus corneas. In all but the least advanced case, the thinning and ectasia measured in vivo using corneal videokeratography was accompanied by corresponding changes in the relative distribution and orientation of stromal collagen in the excised corneal buttons. Although the most severe case of keratoconus possessed the most pronounced stromal collagen alterations, and only a minor disruption to stromal collagen arrangement was seen in the least advanced case, a variability in the extent of stromal collagen alteration was seen between these clinical extremes. The observed abnormalities in collagen distribution and orientation are consistent with a mechanism of keratoconus progression that involves inter-fibrillar or inter-lamellar slippage causing a redistribution of tissue within the cornea.

Hepburn, N. J., A. S. Williams, et al. (2007)  “In vivo characterization and therapeutic efficacy of a C5-specific inhibitor from the soft tick Ornithodoros moubata”   J Biol Chem 282(11): 8292-9

The involvement of complement (C) in inflammatory diseases has driven the search for agents capable of inhibiting dysregulated complement activation. Many of these reagents inhibit the C3 convertases during the early stages of the cascade. However, a drawback of total systemic C inhibition, particularly in longterm treatment of chronic disease, is potentiation of infection and immune complex disease due to an inability to opsonize complexes and foreign cells and to lyse pathogens. Recent identification of a C5-binding protein in the salivary gland of the soft tick Ornithodoros moubata has enabled development of a terminal pathway-specific reagent, OmCI, with potential to ameliorate disease while leaving key physiological processes unaffected. Here we demonstrated that OmCI has broad cross-species activity. When given intravenously to rodents, OmCI totally ablated complement hemolytic activity, which gradually restored as C5 was resynthesized. The circulating half-life of OmCI was 30 h, demonstrating a much slower clearance than other small, biological agents. Using C5-sufficient and C5-deficient mice we showed that prolonged half-life was due to binding to plasma C5. Surface plasmon resonance analysis of C5 binding to OmCI confirmed a high binding affinity with a slow dissociation rate. OmCI was effective in preventing experimental autoimmune myasthenia gravis induced by passive transfer in normal Lewis rats. OmCI ablated clinical disease, reduced C3 and C9 deposition at the neuro-muscular junction, and effected a marked reduction in cellular infiltration at this site. These data offer exciting prospects for targeted treatment of complement-mediated diseases without the detrimental inhibition of the opsonic roles of complement.

Hillson, E. J., S. Dewitt, et al. (2007)   “Optical methods for the measurement and manipulation of cytosolic free calcium in neutrophils”   Methods Mol Biol 412: 125-37

The measurement and manipulation of cytosolic free Ca2+ permits the investigation of the mechanisms of generation of the Ca2+ signal and cellular responses to these Ca2+ signals within living neutrophils. The optical methods most applicable to neutrophils, which will be discussed here, are (1) the use of fluorescent indicators of Ca2+ and (2) photoactivation of reagents involved in Ca2+ signaling. Both of these synthetic agents can be loaded into neutrophils as lipid-soluble esters or can be microinjected into the cell. In this chapter, we will outline some of the techniques that have been used to monitor, visualize, and manipulate Ca2+ in neutrophils.

Hillson, E. J. and M. B. Hallett (2007)  “Localised and rapid Ca2+ micro-events in human neutrophils: conventional Ca2+ puffs and global waves without peripheral-restriction or wave cycling”   Cell Calcium 41(6): 525-36

Ultra-localised and peripherally restricted zones of elevated Ca2+ (z-waves) have been reported to cycle around the periphery of neutrophils at low frequency (1/20s) in the absence of conventional localised Ca2+ (puffs) and global Ca2+ (waves) signals. However, we report here that fast confocal laser scanning of human neutrophils loaded with either cytosolic fluo4 or its membrane associated analogue, MOMO reports both "conventional" stationary Ca2+ "puffs" (diameter c.3 microm) and global Ca2+ waves that sweep across the cell. The Ca2+ puff size and frequency of detection suggests that each neutrophil contained only a single release site and that its detection was limited by the location of the confocal plane relative to the event. Both formylated peptide receptor stimulation and cytosolic IP3 uncaging generated Ca2+ puffs (c.6% of cells) and global Ca2+ signals (c.75% of cells). The Ca2+ puffs peaked at approx. 250 nM and had a duration of approx. 235 msec and remained at a single locus. This was similar to other Ca2+ events in other cell types but in direct contrast to the reported z-waves. It was concluded that the micro-events which underlie Ca2+ signalling in neutrophils are conventional and that the existence of novel Ca2+z-waves is doubtful.

Hollingworth, P., M. L. Hamshere, et al. (2007)   “Increased familial risk and genomewide significant linkage for Alzheimer's disease with psychosis”   Am J Med Genet B Neuropsychiatr Genet 144B(7): 841-8

Psychotic symptoms are common in Alzheimer's disease (AD) and are associated with increased cognitive impairment and earlier institutionalization. One study has suggested that they are genetically modified and two genome screens have been performed to search for susceptibility loci for AD with psychosis (AD + P). The aim of this study was to further investigate the familial aggregation of AD + P and perform a genome screen for AD, conditioning on the presence or absence of psychotic symptoms. Samples from the UK and US were combined, providing data from 374 families in which at least two members met criteria for AD and had complete data regarding psychotic symptoms. Generalized estimating equations (GEE) were used to assess the relationship of psychotic symptoms between siblings. A total of 321 affected relative pairs (ARPs) were genotyped for linkage. There was a significant association between proband psychosis status and the occurrence of AD + P in siblings in the UK (OR = 4.17, P = 0.002) and US (OR = 3.2, P < 0.001) samples. Chromosomewide and genomewide significant linkage peaks were observed on chromosomes 7 (LOD = 2.84) and 15 (LOD = 3.16), respectively, with the strongest evidence coming from pairs concordant for AD without psychosis. A LOD score of 2.98 was observed close to a previously reported AD + P linkage region on chromosome 6, however the increase in LOD attributable to psychosis was not significant. These findings support the hypothesis that psychotic symptoms in AD are genetically modified and that a gene/s implicated in their aetiology may be located on chromosome 7 and 15.

Hollins, A. J., Y. Omidi, et al. (2007)   “Toxicogenomics of drug delivery systems: Exploiting delivery system-induced changes in target gene expression to enhance siRNA activity”   J Drug Target 15(1): 83-8

Synthetic siRNAs are typically formulated with drug delivery systems (DDS) that improve cellular uptake for optimal gene silencing activity. Here, we show that two PAMAM dendrimer DDS, differing only in their structural architecture, elicit many different gene expression changes in human cells including opposing effects on the expression of epidermal growth factor receptor (EGFR), a gene targeted for silencing by siRNA. Despite providing similar improvements in siRNA uptake, these two formulations led to a approximately 10-fold variation in anti-EGFR siRNA activity. These data show that gene expression changes induced by DDS, separate from their ability to enhance cell uptake, determine 'apparent' siRNA potency and thus offer the possibility of tailoring delivery system-siRNA combinations for additive or synergistic effects on gene silencing.

Jarrett, S. G. and M. E. Boulton (2007)  “Poly(ADP-ribose) polymerase offers protection against oxidative and alkylation damage to the nuclear and mitochondrial genomes of the retinal pigment epithelium”  Ophthalmic Res 39(4): 213-23

PURPOSE: To investigate the role of poly(ADP-ribose)-polymerase (PARP) in protecting against oxidative (H(2)O(2)) and alkylation (MMS) damage to the nDNA and mtDNA genomes of the retinal pigment epithelium (RPE). We further hypothesized that PARP ribosylation enzymatic activity is required to facilitate efficient nDNA and mtDNA repair to enable the RPE to survive chronic oxidative stress exposure. 

METHODS: Cellular sensitivity to H(2)O(2) and MMS was determined by the MTT and LDH assays. PARP ribosyl(ation) activity was inhibited by supplementation of 3-aminobenzamide (competitive PARP inhibitor). The susceptibility and repair capacities of nuclear and mitochondrial genomes were assessed by quantitative PCR and PARP activity assessed using an enzyme assay. 

RESULTS: This study demonstrated that cells lacking ribosyl(ation) activity had a significantly lower lesion repair capacity in both nDNA and mtDNA (p < 0.05), which culminated in reduced cell viability after H(2)O(2) exposure only (p < 0.05). Furthermore, the mtDNA demonstrated a significantly greater sensitivity compared to nDNA to both oxidative and alkylation damage (p < 0.05). 

CONCLUSION: PARP activity has an important role in providing the RPE with the high oxidative tolerance required for this cell type to survive the constant reactive oxygen species attack in vivo for several decades.

Jay, J. R. and S. B. Dunnett (2007)   “An operant serial implicit learning task (SILT) in rats: task acquisition, performance and the effects of striatal lesions”   J Neurosci Methods 163(2): 235-44

We describe the serial implicit learning task (SILT), a novel test for assessing implicit and procedural learning in rodents, and have used the task to test whether striatal lesions disrupt the speed and accuracy of responding to stimulus-response (S-R) sequences that may be either predictable or unpredictable. In this task, the rats must learn to respond to two consecutive stimulus lights, S1 and S2, which may occur on each trial in any of five alternative response locations, for food reward. For two of the S1 locations, the location of the subsequent S2 is predictable, whereas for the other three S1 locations, the location of S2 is unpredictable and can appear with equal probability in any of the other four locations (i.e. any open hole other than S1 itself). All rats learned to make the serial responses rapidly and accurately. Effective implicit learning was demonstrated by there being a significant advantage in both speed and accuracy in responding to predictable than to unpredictable S2 stimuli. Following quinolinic acid lesions of the medial or lateral striatum, the lesioned rats showed significantly reduced accuracy and increased latencies in responding to both S1 and S2, although (contrary to initial hypothesis) the benefits of predictability of S2 were retained. These data establish a novel and efficient operant test for implicit learning in the rat.

John, O. R., N. M. Killeen, et al. (2007)   “Direct alpha-oxytosylation of carbonyl compounds: one-pot synthesis of heterocycles”  Org Lett 9(20): 4009-12

N-Methyl-O-tosylhydroxylamine is an effective reagent for the direct alpha-oxytosylation of carbonyl compounds. The reactions proceed smoothly at room temperature in the presence of both moisture and air and functional group tolerance in the substrate is good. With nonsymmetrical substrates regioselectivity for primary over secondary centers is observed and complete regiospecificity for primary over tertiary centers is obtained. Addition of a bis-heteronucleophile directly to the crude reaction mixture in a one-pot process leads to the corresponding heterocyclic product.

Jones, A. T. (2007)  “Macropinocytosis: searching for an endocytic identity and role in the uptake of cell penetrating peptides”  J Cell Mol Med 11(4): 670-84

Macropinocytosis defines a series of events initiated by extensive plasma membrane reorganization or ruffling to form an external macropinocytic structure that is then enclosed and internalized. The process is constitutive in some organisms and cell types but in others it is only pronounced after growth factor stimulation. Internalized macropinosomes share many features with phagosomes and both are distinguished from other forms of pinocytic vesicles by their large size, morphological heterogeneity and lack of coat structures. A paucity of information is available on other distinguishing features for macropinocytosis such as specific marker proteins and drugs that interfere with its mechanism over other endocytic processes. This has hampered efforts to characterize the dynamics of this pathway and to identify regulatory proteins that are expressed in order to allow it to proceed. Upon internalization, macropinosomes acquire regulatory proteins common to other endocytic pathways, suggesting that their identities as unique structures are short-lived. There is however less consensus regarding the overall fate of the macropinosome cargo or its limiting membrane and processes such as fusion, tubulation, recycling and regulated exocytosis have all been implicated in shaping the macropinosome and directing cargo traffic. Macropinocytosis has also been implicated in the internalization of cell penetrating peptides that are of significant interest to researchers aiming to utilize their translocation abilities to deliver therapeutic entities such as genes and proteins into cells. This review focuses on recent findings on the regulation of macropinocytosis, the intracellular fate of the macropinosome and discusses evidence for the role of this pathway as a mechanism of entry for cell penetrating peptides.

Kanade, R., R. van Deursen, et al. (2007)  “Re-amputation occurrence in the diabetic population in South Wales, UK”   Int Wound J 4(4): 344-52

The incidence of re-amputation following lower extremity amputations (LEA) among the diabetic patients referred to the Artificial Limb and Appliance Centers (ALAC) in South Wales, UK, was investigated. Manual and electronic data-gathering systems were used to extract the medical records of 473 people with various causes of LEA referred to the ALAC in South Wales during 2001-2003. The data included demographic information, causes of amputation and occurrence of various levels of re-amputation. Two hundred and five subjects with diabetes underwent 316 amputations, 44 were foot amputations and 272 major amputations on the ipsilateral and contra-lateral sides. Of the diabetic patients, 45.9% with single LEA underwent re-amputations with 22% incidence of contra-lateral LEA within 2 years. In comparison, 15% underwent re-amputations in the non diabetic dysvascular patients. Ipsilateral re-amputations occurred much earlier (average 21 weeks) compared with the contra-lateral amputations which took an average of 82 weeks following the first amputation. Nearly half of the diabetic patients with single LEA referred for rehabilitation underwent re-amputations within 2 years; out of which 22% of the patients underwent contra-lateral LEA. Although the progression of level of amputations does not follow a particular pattern, re-amputation on the contra-lateral side occurred almost four times later than that on the ipsilateral side.

Kastner, S., G. J. Thomas, et al. (2007)   “Hyaluronan induces the selective accumulation of matrix- and cell-associated proteoglycans by mesangial cells”   Am J Pathol 171(6): 1811-21

Mesangial cells (MCs) are essential for normal renal function through the synthesis of their own extracellular matrix, which forms the structural support of the renal glomerulus. In many renal diseases this matrix is reorganized in response to a variety of cytokines and growth factors. This study examines proteoglycan and hyaluronan (HA) synthesis by MCs triggered by proinflammatory agents and investigates the effect of an exogenous HA matrix on matrix synthesis by MCs. Metabolic labeling, ion exchange and size exclusion chromatography, Western blotting, and immunocytochemistry were used to identify changes in matrix accumulation. When incubated with interleukin-1, platelet-derived growth factor, or fetal calf serum, MCs initiated rapid HA synthesis associated with the up-regulation of HA synthase-2 and increased the synthesis of versican, perlecan, and decorin/biglycan. HA was both released into the medium and incorporated into extensive pericellular coats. Adding exogenous HA to unstimulated cells that had undetectable pericellular coats of HA selectively reduced perlecan and versican turnover, whereas other proteoglycans were unaffected. These results suggest that high levels of HA in the mesangium in disease is a mechanism controlling the accumulation of specific mesangial matrix components. HA may thus be an attractive target for therapeutic intervention.

Khan, I. A., P. Husemann, et al. (2007)  “ProgeniDB: a novel cell lineage database for generation associated phenotypic behavior in cell-based assays”   Cell Cycle 6(7): 868-74

ProgeniDB is a web-accessible cell lineage database, which comprises data derived from time-lapse microscopy image sequences, using our novel encoding software tool called ProgeniTRAK. This database provides information on qualitative and quantitative changes in cellular dynamics in response to anti-cancer drugs variation, which is critical for pharmacodynamic modeling and validation. The lineage data for each progenitor cell centers around the construction of a bifurcation map, locating in both space and time critical cellular events such as cell division and cell death. This database provides the opportunity to select a set of lineages based on different experimental constraints and observe the associated phenotypic behavior of progenitor cells. The output generated from this database depicts the cellular dynamic of selected population which can be downloaded to explore and exploit in relation to hypothesis-driven drug discovery. A case study is presented where we interrogate drug-induced perturbations on ensuing cell lineages. The database is available at http://biodiversity.cs.cf.ac.uk/cymart/progenidb.html.

Khan, I. M., S. N. Redman, et al. (2007)  “The development of synovial joints”   Curr Top Dev Biol 79: 1-36

During vertebrate evolution, successful adaptation of animal limbs to a variety of ecological niches depended largely on the formation and positioning of synovial joints. The function of a joint is to allow smooth articulation between opposing skeletal elements and to transmit biomechanical loads through the structure, and this is achieved through covering the ends of bones with articular cartilage, lubricating the joint with synovial fluid, using ligaments to bind the skeletal elements together, and encapsulating the joint in a protective fibrous layer of tissue. The diversity of limb generation has been proposed to occur through sequential branching and segmentation of precartilaginous skeletal elements along the proximodistal axis of the limb. The position of future joints is first delimited by areas of higher cell density called interzones initially through an as yet unidentified inductive signal, subsequently specification of these regions is controlled hierarchically by wnt14 and gdf5, respectively. Joint-forming cell fate although specified is not fixed, and joints will fuse if growth factor signaling is perturbed. Cavitation, the separation of the two opposing skeletal elements, and joint morphogenesis, the process whereby the joint cells organize and mature to establish a functional interlocking and reciprocally shaped joint, are slowly being unraveled through studying the plethora of molecules that make up the unique extracellular matrix of the forming structure. The joint lining tissue, articular cartilage, is avascular, and this limits its reparative capacity such that arthritis and associated joint pathologies are the single largest cause of disability in the adult population. Recent discoveries of adult stem cells and more specifically the isolation of chondroprogenitor cells from articular cartilage are extending available therapeutic options, though only with a more complete understanding of synovial joint development can such options have greater chances of success.

Khera, T. K., J. Martin, et al. (2007)   “Glucose modulates handling of apoptotic cells by mesangial cells: involvement of TGF-beta1”   Lab Invest 87(7): 690-701

Glucose stimulates proapoptotic signalling pathways in mesangial cells. Studies focused on inflammatory glomerular injury have demonstrated that removal of apoptotic mesangial cells occurs by neighbouring non-apoptotic mesangial cells. The aim of this study was to define the effect of ambient glucose concentration on mesangial handling of apoptotic cells, and in addition to examine the response made by the mesangial cell. We used a co-culture model in which neutrophils aged overnight to induce apoptosis, or apoptotic mesangial cells, labelled with a fluorescent dye, were added to mesangial cells to study phagocytosis. Exposure of mesangial cells to an ambient glucose concentration of 25 mM D-glucose before addition of apoptotic cells led in an increase in mesangial cell phagocytosis. Ingestion of apoptotic cells was inhibited by blocking alpha v beta 3 integrin-vitronectin receptor or thrombospondin-1. Furthermore, glucose-dependent stimulation of phagocytosis was inhibited by a blocking antibody to TGF-beta1. Co-culture of apoptotic cells with mesangial cells stimulated synthesis of TGF-beta1 as compared to freshly isolated neutrophils. Increased TGF-beta1 synthesis was dependent on direct contact between the two cell types but was not dependent on phagocytosis of apoptotic cells, as TGF-beta1 generation was not affected by inhibition of the thrombospondin-1 pathway. We propose a model in which apoptotic cell binding but not phagocytosis stimulates enhanced mesangial cell TGF-beta1 synthesis. Furthermore phagocytosis, which involves the thrombospondin-1 pathway, is uncoupled from binding of apoptotic cells, which stimulated TGF-beta1 synthesis.

Kuznetsova, L. A., D. Bazou, et al. (2007)  “Stability of 2-D colloidal particle aggregates held against flow stress in an ultrasound trap”  Langmuir 23(6): 3009-16

The formation of a two-dimensional aggregate of 25 microm latex particles in a 1.5 MHz ultrasound standing wave (USW) field and its disintegration in a flow were studied. The aggregate was held in the pressure node plane, which allowed continuous microscope observation and video recording of the processes. The trajectories and velocities of the particles approaching the formation site were analyzed by particle image velocimetry (PIV). Since the direct radiation force on the particles dominated the drag due to acoustic streaming, the acoustic pressure profile in the vicinity of the aggregate was quantifiable. The drag coefficients D(coef) for 2- to 485-particle aggregates were estimated from the balance of the drag force FD and the buoyancy-corrected gravitational force during sedimentation on termination of the ultrasound when the long axis of the aggregate was in the vertical plane. D(coef) were calculated from FD as proportional to the aggregate velocity. Experiments on particle detachment by flow (in-plane velocity measured by PIV) from horizontal aggregates suspended in deionized water and CaCl2 solution of different concentrations showed that the mechanical strength of the aggregates depended on the acoustic pressure amplitude P0 and ionic strength of the solution. In deionized water the flow velocity required to detach the first single particle from an aggregate increased from 1 mm s-1 at P0 = 0.6 MPa to 4.2 mm s-1 at P0 = 1.4 MPa. The balance of forces acting on particles in a USW trap is discussed. The magnitude of the shear stress employed ( approximately 0.05 Pa) and separation forces suggests that this technique can be applied to studying the mechanical responses of cell aggregates to hydrodynamic flow, where cell-cell interaction can be separated from the effects of solid substrata.

Kuznetsova, L. A. and W. T. Coakley (2007)  “Applications of ultrasound streaming and radiation force in biosensors”  Biosens Bioelectron 22(8): 1567-77

Direct radiation force (DRF) and acoustic streaming provide the main influences on the behaviour of particles in aqueous suspension in an ultrasound standing wave (USW). The direct radiation force, which drives suspended particles towards and concentrates them in acoustic pressure node planes, has been applied to rapidly transfer cells in small scale analytical separators. The DRF also significantly increased the sensitivity of latex agglutination test (LAT) by concentrating the particles of an analytical sample in the pressure node positions and hence greatly increasing the antibody-antigen encounter rate. Capture of biotinylated particles and spores on a coated acoustic reflector in a quarter wavelength USW resonator was DRF-enhanced by 70- and 100-fold, respectively compared to the situation in the absence of ultrasound. Acoustic streaming has been successfully employed for mixing small analytical samples. Cavitation micro-streaming substantially enhanced, through mixing, DNA hybridization and the capture efficiency of Escherichia coli K12 on the surface of immunomagnetic beads. Acoustic streaming induced in longitudinal standing wave and flexural plate wave immuno-sensors increased the detection of antigens by a factor of five and three times, respectively. Combined DRF and acoustic streaming effects enhanced the rate of the reaction between suspended mixture of cells and retroviruses. The examples of a biochip and an ultrasonic immuno-sensor implementing the DRF and acoustic streaming effects are also described in the review.

Laffafian, I. and M. B. Hallett (2007)  “Lipid-protein cargo transfer: a mode of direct cell-to-cell communication for lipids and their associated proteins”   J Cell Physiol 210(2): 336-42

Cells in tissues or in experimental cell colonies respond to stimuli in a co-ordinated manner when they are electrically and chemically coupled by gap junctions. These junctions permit the cell-to-cell passage of small molecules, such as inositol tris phosphate (IP(3)) within the colony and are important in co-ordinating tissue activity. This is the only recognised mechanism of direct chemical signalling that does not involve the release of an extracellular messenger between cells. However, the data in this article demonstrates a new mode of intercellular communication. Two potentially important signalling lipids, PIP(2) and ganglioside G-M1 were shown to move between cells in colonies by tracking (i) fluorescent lipids loaded into the plasma membranes of individual cells in a cell colony using a novel micropipette technique and (ii) movement of fluorescent lipids after localised photobleaching. Furthermore, a large protein molecule, cholera toxin B subunit bound to extracellularly facing ganglioside G-M1 was also shown to transfer between cells. The transfer was inhibited by pre-treatment with poly-L-lysine and polyethylenimine, suggesting a role for tight junctions, perhaps by permitting diffusion of lipids and their protein "cargo" across these cell-to-cell contact points. This is a hitherto unsuspected form of molecular signalling within cell colonies and tissues which may have implications for understanding co-ordinated cell colony behaviour.

Lammie, D., J. Osborne, et al. (2007)  “Rapid shape determination of tissue transglutaminase using high-throughput computing”  Acta Crystallogr D Biol Crystallogr 63(Pt 9): 1022-4

Small-angle X-ray scattering can be used to determine the molecular shape of macromolecules in solution which are otherwise refractory to conventional high-resolution studies. DAMMIN and GASBOR are applications that utilize ab initio methods to build models of proteins using simulated annealing; both DAMMIN and GASBOR have to be run numerous times on the same input data to generate the most likely protein shape. Condor is a specialized workload-management system for PC computation-intensive tasks. Using Condor, DAMMIN and GASBOR can be run a number of times simultaneously on the same input data, allowing the shape of proteins to be determined in a fraction of the time it would have taken to have run DAMMIN and GASBOR sequentially. The main advantage of this approach is that it allows quicker data processing; therefore, results are obtained promptly and without undue delay. Tissue transglutaminase is a multidomain enzyme that catalyses the formation of isopeptide bonds between polypeptide chains. This reaction requires the enzyme to undergo a series of conformational changes that are not well understood in order to allow the sequential interaction with the two substrate proteins and their subsequent release when cross-linked. Condor was applied to determine the solution shape of tissue transglutaminase in a rapid fashion. Eventually, the next step will be to move towards online analysis at synchrotron sources by developing a graphical user interface that will enable remote access, allowing users to submit jobs to Condor whilst at synchrotrons.

Lane, E. and S. Dunnett (2007)  “Animal models of Parkinson's disease and L-dopa induced dyskinesia: How close are we to the clinic?”  Psychopharmacology (Berl)

BACKGROUND: Several different animal models are currently used to research the neurodegenerative movement disorder Parkinson's disease (PD). 

RESULTS: Models based on the genetic deficits associated with a small percentage of sufferers demonstrate the pathological accumulation of alpha-synuclein characteristic of the disease but have few motor deficits and little neurodegeneration. Conversely, toxin-based models recreate the selective nigrostriatal cell death and show extensive motor dysfunction. However, these toxin models do not reproduce the extra-nigral degeneration that also occurs as part of the disease and lack the pathological hallmark of Lewy body inclusions. 

DISCUSSION: Recently, several therapies that appeared promising in the MPTP-treated non-human primate and 6-OHDA-lesioned rat models have entered clinical trials, with disappointing results. We review the animal models in question and highlight the features that are discordant with PD, discussing if our search for pharmacological treatments beyond the dopamine system has surpassed the capacity of these models to adequately represent the disease.

Lauder, S. N., S. M. Carty, et al. (2007)   “Interleukin-1beta induced activation of nuclear factor-kappab can be inhibited by novel pharmacological agents in osteoarthritis”  Rheumatology (Oxford) 46(5): 752-8

OBJECTIVES: To investigate the importance of activation of the transcription factor, nuclear factor-kappaB (NF-kappaB) by interleukin-1beta (IL-1beta) and tumour necrosis factor-alpha (TNF-alpha) in the pathogenesis of osteoarthritis (OA) and assess its suitability as a target for therapy by determining its role in the induction of the cytokine IL-6 and the degenerative enzymes, matrix metalloproteinase (MMP)-1 and MMP-3 in vitro. 

METHODS: Three distinct cellular models, derived from primary OA tissue, were employed, namely, fibroblast-like synoviocytes (OA-SF); co-cultures containing phenotypic macrophage-like and fibroblast-like cells (OA-COCUL); and primary OA synovial tissue explants (OA-EXP). These were treated with specific inhibitors of IL-1beta, TNF-alpha and NF-kappaB to assess their differential role in the production of pathologically relevant mediators, specifically IL-6, MMP-1, MMP-3 and the tissue inhibitor of metalloproteinases-1 (TIMP-1), which were quantified by enzyme-linked immunosorbent assay. 

RESULTS: Inhibition of NF-kappaB by a novel agent, RO100 at a dose of 0.1 microM, exerted significant (P < 0.05) repression of IL-6, MMP-1 and MMP-3 production in OA-SF. Notably, neither TIMP-1 production nor cell viability was significantly affected at the dose tested. These data were reproduced in OA-EXP, which might be considered as having greater physiological relevance. Interestingly, comparable efficacy was noted using IL-1beta and TNF-alpha neutralizing antibodies in OA-COCUL. 

CONCLUSIONS: We have demonstrated that a novel pharmacological inhibitor of NF-kappaB, RO100 inhibits pathological mediators of OA progression with equivalent efficacy as established IL-1beta and TNF-alpha neutralizing strategies. Our findings highlight a potential for developing NF-kappaB targeted therapeutics for positively regulating disease activity and improving clinical outcome in OA.

Leaper, D. (2007)  “Perfusion, oxygenation and warming”  Int Wound J 4 Suppl 3: 4-8

Perfusion, oxygenation and warming are three elements which have a significant effect on wound healing both with respect to speed and quality of healing. The effects include infection control, increased blood flow and improved quality of granulation tissue. The importance of these elements are outlined and discussed to provide and introduce the importance of oxygen in the healing process.

Li, S., V. C. Duance, et al. (2007)  “F-actin cytoskeletal organization in intervertebral disc health and disease”  Biochem Soc Trans 35(Pt 4): 683-5

The cytoskeleton, which in most cell types, including the intervertebral disc described here, comprises microfilaments, microtubules and intermediate filaments, plays important functions in many fundamental cellular events, including cell division, motility, protein trafficking and secretion. The cytoskeleton is also critical for communication; for example, alterations to the architecture of the F-actin (filamentous actin) cytoskeletal networks can affect communication between the cells and the extracellular matrix, potentially compromising tissue homoeostasis. Although there are limited studies to date, this paper aims to review current knowledge on F-actin cytoskeletal element organization in intervertebral disc cells, how F-actin differs with pathology and its implications for mechanotransduction.

Liu, H., C. Holt, et al. (2007)  “Accuracy and repeatability of an optical motion analysis system for measuring small deformations of biological tissues”  J Biomech 40(1): 210-4

Optical motion analysis techniques have been widely used in biomechanics for measuring large-scale motions such as gait, but have not yet been significantly explored for measuring smaller movements such as the tooth displacements under load. In principle, very accurate measurements could be possible and this could provide a valuable tool in many engineering applications. The aim of this study was to evaluate accuracy and repeatability of the Qualisys ProReflex-MCU120 system when measuring small displacements, as a step towards measuring tooth displacements to characterise the properties of the periodontal ligament. Accuracy and repeatability of the system was evaluated using a wedge comparator with a resolution of 0.25 microm to provide measured marker displacements in three orthogonal directions. The marker was moved in ten steps in each direction, for each of seven step sizes (0.5, 1, 2, 3, 5, 10, and 20 microm), repeated five times. Spherical and diamond markers were tested. The system accuracy (i.e. percentage of maximum absolute error in range/measurement range), in the 20-200 microm ranges, was +/-1.17%, +/-1.67% and +/-1.31% for the diamond marker in x, y and z directions, while the system accuracy for the spherical marker was +/-1.81%, +/-2.37% and +/-1.39%. The system repeatability (i.e. maximum standard deviation in the measurement range) measured under the different days, light intensity and temperatures for five times, carried out step up and then step down measurements for the same step size, was +/-1.7, +/-2.3 and +/-1.9 microm for the diamond marker, and +/-2.6, +/-3.9 and +/-1.9 microm for the spherical marker in x, y and z directions, respectively. These results demonstrate that the system suffices accuracy for measuring tooth displacements and could potentially be useful in many other applications.

Longhi, M. P., A. Williams, et al. (2007)  “CD59a deficiency exacerbates influenza-induced lung inflammation through complement-dependent and -independent mechanisms”  Eur J Immunol 37(5): 1266-74

Influenza-specific immune activity not only promotes virus clearance but also causes immunopathology, thereby underlining the importance of mounting a measured anti-viral immune response. Since complement bridges both the innate and adaptive immune systems and has been implicated in defence against influenza, the role of the complement regulator CD59a in modulating the response to influenza was explored. For this purpose, immune responses to influenza virus, strain E61-13-H17, in mice deficient in the complement regulator protein CD59a (Cd59a(-/-) mice) were compared to those in wild-type mice. The severity of lung inflammation was significantly enhanced in the lungs of Cd59a(-/-) mice with increased numbers of infiltrating neutrophils and CD4(+) T cells. When complement was inhibited using soluble complement receptor 1, the frequency of lung-infiltrating neutrophils in influenza-infected Cd59a(-/-) mice was much reduced whilst numbers of CD4(+) T cells remained unchanged. These results demonstrate that CD59a, previously defined as a complement regulator, modulates both the innate and adaptive immune response to influenza virus by both complement-dependent and -independent mechanisms.

Ma, A., M. Boulton, et al. (2007)   “A role for notch signaling in human corneal epithelial cell differentiation and proliferation”   Invest Ophthalmol Vis Sci 48(8): 3576-85

PURPOSE: To identify the role of Notch signaling in the human corneal epithelium. 

METHODS: Localization of Notch1, Notch2, Delta1, and Jagged1 in the human corneal epithelium was observed with the use of indirect immunofluorescence microscopy. Gene and protein expression of Notch receptors and ligands in human corneal epithelial cells was determined by RT-PCR and Western blot analysis, respectively. The effects of Notch inhibition (by gamma-secretase inhibition) and activation (by recombinant Jagged1) on epithelial cell proliferation (Ki67) and differentiation (CK3) were analyzed after Western blotting and immunocytochemistry. 

RESULTS: Immunofluorescent labeling localized Notch1 and Notch2 to suprabasal epithelial cell layers, whereas Delta1 and Jagged1 were observed throughout the corneal epithelium. Notch1, Notch2, Delta1, and Jagged1 genes and proteins were expressed in human corneal epithelial cells. gamma-Secretase inhibition resulted in decreased Notch1 and Notch2 expression, with an accompanying decrease in Ki67 and increased CK3 expression. The activation of Notch by Jagged1 resulted in the upregulation of active forms of Notch1 and 2 proteins (P < 0.05), with a concurrent increase in Ki67 (P < 0.05) and a decrease in CK3 (P < 0.05) expression. Interestingly, gamma-secretase inhibition in a three-dimensional, stratified corneal epithelium equivalent had no effect on Ki67 or CK3 expression. In contrast, Jagged1 activation resulted in decreased CK3 expression (P < 0.05), though neither Notch activation nor inhibition affected cell proliferation in the 3D tissue equivalent. 

CONCLUSIONS: Notch family members and ligands are expressed in the human corneal epithelium and appear to play pivotal roles in corneal epithelial cell differentiation.

Mansergh, F. C., T. Wells, et al. (2007)  “Osteopenia in Sparc (osteonectin)-deficient mice: characterization of phenotypic determinants of femoral strength and changes in gene expression”  Physiol Genomics 32(1): 64-73

Sparc null mutants have been generated independently via targeted mutations in exons 4 and 6. Previous studies have identified low-turnover osteopenia in the 129Sv/C57BL/6 exon 4 knockout. Since both Sparc null mutations result in complete absence of Sparc protein, similar phenotypic outcomes are likely. However, genetic background (strain) and/or linkage disequilibrium effects can influence phenotype. Different inactivating mutations should be tested in various mouse strains; similar phenotypic outcomes can then confidently be assigned to the mutated gene. We have evaluated the bone phenotype in the 129Sv/EvSparc(tm1cam) exon 6 knockout at 4 and 9 mo, using physical measurement, mechanical strength tests, and DXA scanning. We have also quantified bone marrow adiposity and circulating leptin levels to assess adipose tissue metabolism. 129Sv/EvSparc(tm1cam) null mice show decreased bone mineral density and bone mineral content and increased mechanical fragility of bone, in line with previous studies. Differences were also noted. Increased body weight and levels of bone marrow adiposity but decreased circulating leptin concentrations were identified at 4, but not 9 mo, and 129Sv/EvSparc(tm1cam) null mice also had shorter femurs. Molecular phenotyping was carried out using mouse HGMP NIA microarrays with cortical femur samples at various ages, using semiquantitative RT-PCR validation. We identified 429 genes highly expressed in normal bone. Six genes (Sparc, Zfp162, Bysl, E2F4, two ESTs) are differentially regulated in 129Sv/EvSparc(tm1cam) cortical femur vs. 129Sv/Ev controls. We confirm low-turnover osteopenia as a feature of the Sparc null phenotype, identifying the usefulness of this mouse as a model for human osteoporosis.

Manunta, M., L. Izzo, et al. (2007)  “Establishment of subcellular fractionation techniques to monitor the intracellular fate of polymer therapeutics II. Identification of endosomal and lysosomal compartments in HepG2 cells combining single-step subcellular fractionation with fluorescent imaging”   J Drug Target 15(1): 37-50

As they are often designed for lysosomotropic, endosomotropic and/or transcellular delivery, an understanding of intracellular trafficking pathways is essential to enable optimised design of novel polymer therapeutics. Here, we describe a single-step density gradient subcellular fractionation method combined with fluorescent detection analysis that provides a new tool for characterisation of endocytic traffic of polymer therapeutics. Hepatoma (HepG2) cells were used as a model and cell breakage was optimised using a cell cracker to ensure assay of the whole cell population. After removal of unbroken cells and nuclei, the cell lysate as a post-nuclear supernatant (PNS) was layered onto an iodixanol (OptiPrep) density gradient optimised to 5-20%. Early endosomes, late endosomes and lysosomes were identified from gradient fractions by immunoblotting for marker proteins early endosome antigen 1 (EEA 1) and lysosomal associated membrane protein 1 (LAMP 1) using horseradish peroxidase or fluorescently-labelled secondary antibodies. Lysosomes were also detected using N-acetyl-beta-glucosamindase (Hex A) activity. In addition, cells were incubated with Texas-red labelled transferrin (TxR-Tf) for 5 min to specifically label early endosomes and this was directly detected from SDS-PAGE gels. Internalised macromolecules and colloidal particles can potentially alter vesicle buoyant density. To see if typical macromolecules of interest would alter vesicle density or perturb vesicle traffic, HepG2 cells were incubated with dextran or a polyethyleneglycol (PEG)-polyester dendron G4 (1 mg/ml for 24 h). The PEG-polyester dendron G4 caused a slight redistribution of endocytic structures to lower density fractions but immunofluorescence microscopy showed no obvious dendron effects. In conclusion, the combined subcellular fractionation with fluorescent imaging approach described here can be used as a tool for both fundamental cell biology research and/or the quantitative localisation of polymer therapeutics in the endocytic pathway.

Martin, J. A., S. Laube, et al. (2007)  “Rate of acute adverse events for narrow-band UVB and Psoralen-UVA phototherapy”   Photodermatol Photoimmunol Photomed 23(2-3): 68-72

BACKGROUND: Ultraviolet (UV) radiation therapies are commonly used to treat a wide range of dermatological conditions. However, no published data exist regarding the rate of acute adverse events occurring within the different UV therapy modalities. AIM: The aim of this study was to determine the rate of acute adverse events experienced by patients receiving narrow-band UVB or photochemotherapy in 3 neighboring dermatology units. 

METHOD: Standardized adverse event forms from all 3 units were retrospectively analysed over a 12-month period between October 2003 and September 2004. The treatments included were narrow-band UVB and systemic, bath and hand/foot PUVA. 

RESULTS: A total of 8784 treatments were given over the study period. The total number of acute adverse events recorded for all phototherapy treatments was 70 (0.8%). The rates of acute adverse events for each treatment modality were 0.6% for narrow-band UVB, 1.3% for systemic PUVA, 1.3% for bath PUVA and 0.8% for hand/foot PUVA. Adverse events were due to patient non-compliance with standard operating procedures in 15 cases (21%) and operator error in 2 (3%). Only 4 of the acute adverse events were considered to be severe, accounting for 0.05% of all treatments. 

CONCLUSIONS: The rates of acute adverse events with phototherapy in this analysis were low, in particular the rate of severe adverse events. The highest rate was seen with both systemic and bath PUVA. The number of adverse events resulting from operator error was low. These published rates for adverse events associated with narrow-band UVB and PUVA may help other units when analyzing their own rate of adverse events.

Martin, T. A., T. Das, et al. (2007)  “Enhanced tight junction function in human breast cancer cells by antioxidant, selenium and polyunsaturated lipid”  J Cell Biochem 101(1): 155-66

Paracellular permeability (PCP) is governed by tight junctions (TJs) in epithelial cells, acting as cell-cell adhesion structures, the aberration of which is known to be linked to the dissociation and metastasis of breast cancer cells. This study hypothesized that the function of TJs in human breast cancer cells can be augmented by gamma linolenic acid (GLA), selenium (Se), and iodine (I) in the presence of 17-beta-estradiol, as these molecules are known to increase TJ functions in endothelial cells, using assays of trans-epithelial resistance (TER), PCP, immunofluorescence, and in vitro invasion and motility models. GLA, I, and Se individually increased TER of MDA-MB-231 and MCF-7 human breast cancer cells. The combination of all three agents also had a significant increase in TER. Addition of GLA/Se/I reduced PCP of both breast cancer cell lines. GLA/Se/I reversed the effect of 17-beta-estradiol (reduced TER, increased PCP). Immunofluorescence revealed that after treatment with Se/I/GLA over 24 h, there was increasing relocation to breast cancer cell-cell junctions of occludin and ZO-1 in MCF-7 cells. Moreover, treatment with GLA/Se/I, alone or in combination, significantly reduced in vitro invasion of MDA-MB-231 cells through an endothelial cell barrier (P < 0.0001) and reduced 17-beta-estradiol induced breast cancer cell motility (P < 0.0001). Our previous work has demonstrated that GLA, I, and Se alone, or in combination are able to strengthen the function of TJs in human endothelial cells; this has now proved to be true of human breast cancer cells. This combination also completely reversed the effect of 17-beta-estradiol in these cells.

McGuigan, C., R. N. Pathirana, et al. (2007)  “Preclinical development of bicyclic nucleoside analogues as potent and selective inhibitors of varicella zoster virus”  J Antimicrob Chemother 60(6): 1316-30

OBJECTIVES: To progress the anti-varicella-zoster-virus (VZV) aryl bicyclic nucleoside analogues (BCNAs) to the point of Phase 1 clinical trial for herpes zoster. 

METHODS: A new chromatography-free synthetic access to the lead anti-VZV aryl BCNAs is reported. The anti-VZV activity of lead Cf1743 was evaluated in monolayer cell cultures and organotypic epithelial raft cultures of primary human keratinocytes. Oral dosing in rodents and preliminary pharmacokinetics assessment was made, followed by an exploration of alternative formulations and the preparation of pro-drugs. We also studied uptake into cells of both parent drug and pro-drug using fluorescent microscopy and biological assays. 

RESULTS: Cf1743 proved to be significantly more potent than all reference anti-VZV compounds as measured either by inhibition of infectious virus particles and/or by viral DNA load. However, the very low water solubility of this compound gave poor oral bioavailability (approximately 14%). A Captisol admixture and the 5'-monophosphate pro-drug of Cf1743 greatly boosted water solubility but did not significantly improve oral bioavailability. The most promising pro-drug to emerge was the HCl salt of the 5'-valyl ester, designated as FV-100. Its uptake into cells studied using fluorescent microscopy and biological assays indicated that the compound is taken up by the cells after a short period of incubation and limited exposure to drug in vivo may have beneficial effects. 

CONCLUSIONS: On the basis of its favourable antiviral and pharmacokinetic properties, FV-100 is now being pursued as the clinical BCNA candidate for the treatment of VZV shingles.

Meran, S., D. Thomas, et al. (2007)  “Involvement of hyaluronan in regulation of fibroblast phenotype”   J Biol Chem 282(35): 25687-97

This study aimed to understand the role of the matrix polysaccharide, hyaluronan (HA), in influencing the scarring process by assessing its impact on regulating fibroblast behavior. Donor-matched human oral and dermal fibroblasts were used as models of nonscarring and scarring fibroblast phenotypes, respectively. Phenotypic differences in these two fibroblast populations were assessed and related to differences in HA synthesis and assembly. The two fibroblast populations showed intrinsic differences in their response to the profibrotic cytokine, transforming growth factor-beta1 (TGFbeta1), in that oral fibroblasts were resistant to TGFbeta1-driven myofibroblastic differentiation. In dermal fibroblasts, differentiation was associated with an induction of HA synthase (HAS1 and HAS2) transcription and assembly of pericellular HA coats. In comparison, resistance to differentiation in oral fibroblasts was associated with failure of induction of HAS1 and HAS2 transcription and failure of pericellular coat assembly. Furthermore, inhibition of HA synthesis in dermal fibroblasts significantly attenuated TGFbeta1-mediated differentiation. Interleukin-1beta stimulation resulted in induction of HAS1 and HAS2 transcription but did not induce phenotypic differentiation or induce HA coat assembly. In addition, neither overexpression nor down-regulation of HAS1 (the isoform uniquely deficient in nonscarring oral fibroblasts) influenced phenotypic differentiation. In conclusion, inhibiting HA synthesis modulates TGFbeta1-dependent responses in these cells preventing fibroblast to myofibroblast differentiation. Moreover, HA pericellular coat assembly, rather than HAS isoform expression, appears to be associated with phenotypic differentiation.

Miller, D. J. and R. K. Allemann (2007)   “myo-Inositol monophosphatase: a challenging target for mood stabilising drugs”  Mini Rev Med Chem 7(2): 107-13

myo-Inositol monophosphatase has long been a target for drug discovery. Recent work has given detailed insight into its mechanism and dynamics plus new activities and some novel series of inhibitors. The goal of a bio-available inhibitor for this enzyme, however, remains a major challenge for medicinal chemistry.

Miller, D. J., F. Yu, et al. (2007)   “Aristolochene synthase-catalyzed cyclization of 2-fluorofarnesyl-diphosphate to 2-fluorogermacrene A”  Chembiochem 8(15): 1819-25

The mechanism of the conversion of (E,E)-farnesyl diphosphate (FPP, 1a) to aristolochene (6) catalyzed by aristolochene synthase from Penicillium roqueforti has been proposed to proceed through the neutral intermediate germacrene A (4a). However, much of the experimental evidence is also in agreement with a mechanism in which germacrene A is not an intermediate in the predominant mechanism that leads to the formation of aristolochene, but rather an off-pathway product that is formed in a side reaction. Hence, to elucidate the mechanism of FPP cyclisation the substrate analogue 2-fluoroFPP (1b) was synthesized, and upon incubation with aristolochene synthase was converted to a single pentane extractable product according to GC-MS analysis. On the basis of NMR analyses this product was identified as 2-fluorogermacrene A (4b). Variable temperature (1)H NMR spectroscopy indicated the existence of two conformers of 4b that were in slow exchange at -60 degrees C, while at 90 degrees C the two isomers gave rise to averaged NMR signals. In the major isomer (approximately 75%) the methyl groups on C3 and C7 were most likely in the down-down orientation as had been observed for other (E,E)-germacranes. This work suggests that after an initial concerted cyclisation of FPP to germacryl cation deprotonation leads to the formation of germacrene A, and provides compelling evidence that germacrene A is indeed an on-pathway product of catalysis by aristolochene synthase.

Miller, D. J., F. Yu, et al. (2007)  “Competitive inhibition of aristolochene synthase by phenyl-substituted farnesyl diphosphates: evidence of active site plasticity”   Org Biomol Chem 5(20): 3287-98

Analogues of farnesyl diphosphate (FPP, ) containing phenyl substituents in place of methyl groups have been prepared in syntheses that feature use of a Suzuki-Miyaura reaction as a key step. These analogues were found not to act as substrates of the sesquiterpene cyclase aristolochene synthase from Penicillium roqueforti (AS). However, they were potent competitive inhibitors of AS with K(I)-values ranging from 0.8 to 1.2 microM. These results indicate that the diphosphate group contributes the largest part to the binding of the substrate to AS and that the active sites of terpene synthases are sufficiently flexible to accommodate even substrate analogues with large substituents suggesting a potential way for the generation of non-natural terpenoids. Molecular mechanics simulations of the enzyme bound inhibitors suggested that small changes in orientations of active site residues and subtle alterations of the conformation of the backbones of the inhibitors are sufficient to accommodate the phenyl-farnesyl-diphosphates.

Morgan, A. R., G. Hamilton, et al. (2007)  “Association analysis of 528 intra-genic SNPs in a region of chromosome 10 linked to late onset Alzheimer's disease”  Am J Med Genet B Neuropsychiatr Genet

Late-onset Alzheimer's disease (LOAD) is a genetically complex neurodegenerative disorder. Currently, only the epsilon4 allele of the Apolipoprotein E gene has been identified unequivocally as a genetic susceptibility factor for LOAD. Others remain to be found. In 2002 we observed genome-wide significant evidence of linkage to a region on chromosome 10q11.23-q21.3 [Myers et al. (2002) Am J Med Genet 114:235-244]. Our objective in this study was to test every gene within the maximum LOD-1 linkage region, for association with LOAD. We obtained results for 528 SNPs from 67 genes, with an average density of 1 SNP every 10 kb within the genes. We demonstrated nominally significant association with LOAD for 4 SNPs: rs1881747 near DKK1 (P = 0.011, OR = 1.24), rs2279420 in ANK3 (P = 0.022, OR = 0.79), rs2306402 in CTNNA3 (P = 0.024, OR = 1.18), and rs5030882 in CXXC6 (P = 0.046, OR = 1.29) in 1,160 cases and 1,389 controls. These results would not survive correction for multiple testing but warrant attempts at confirmation in independent samples. (c) 2007 Wiley-Liss, Inc.

Morgan, A. R., D. Turic, et al. (2007)  “Association studies of 23 positional/functional candidate genes on chromosome 10 in late-onset Alzheimer's disease”   Am J Med Genet B Neuropsychiatr Genet 144B(6): 762-70

Late-onset Alzheimer's disease (LOAD) is a common neurodegenerative disorder, with a complex etiology. APOE is the only confirmed susceptibility gene for LOAD. Others remain yet to be found. Evidence from linkage studies suggests that a gene (or genes) conferring susceptibility for LOAD resides on chromosome 10. We studied 23 positional/functional candidate genes from our linkage region on chromosome 10 (APBB1IP, ALOX5, AD037, SLC18A3, DKK1, ZWINT, ANK3, UBE2D1, CDC2, SIRT1, JDP1, NET7, SUPV3L1, NEN3, SAR1, SGPL1, SEC24C, CAMK2G, PP3CB, SNCG, CH25H, PLCE1, ANXV111) in the MRC genetic resource for LOAD. These candidates were screened for sequence polymorphisms in a sample of 14 LOAD subjects and detected polymorphisms tested for association with LOAD in a three-stage design involving two stages of genotyping pooled DNA samples followed by a third stage in which markers showing evidence for association in the first stages were subjected to individual genotyping. One hundred and twenty polymorphisms were identified and tested in stage 1 (4 case + 4 control pools totaling 366 case and 366 control individuals). Single nucleotide polymorphisms (SNPs) showing evidence of association with LOAD were then studied in stage 2 (8 case + 4 control pools totaling 1,001 case and 1,001 control individuals). Five SNPs, in four genes, showed evidence for association (P < 0.1) at stage 2 and were individually genotyped in the complete dataset, comprising 1,160 LOAD cases and 1,389 normal controls. Two SNPs in SGPL1 demonstrated marginal evidence of association, with uncorrected P values of 0.042 and 0.056, suggesting that variation in SGPL1 may confer susceptibility to LOAD.

Mudge, E., N. Ivins, et al. (2007)  “Adherence to a 2-layer compression system for chronic venous ulceration”  Br J Nurs 16(20): S4, S6, S8 passim

Adherence to compression therapy is fundamental for healing venous leg ulcers (Moffatt, 2004). The aim of this study was to investigate adherence and comfort associated with using a 2-layer compression system over a 6-week period for the management of chronic venous leg ulceration in patients with a history of non-adherence to other compression systems. Self-report rating scales were completed each week by the patients to record adherence and comfort of the compression system, while condition and ease of use of the system were recorded each week by the nurses involved in their care. The majority of the patients reported wearing the compression system for 75% of the time and were considered by the nurses to be 'fully adherent' for 80% of the time. Comfort and ease of use were rated highly by the majority of patients and nurses respectively.

Nekoofar, M. H., G. Adusei, et al. (2007)  “The effect of condensation pressure on selected physical properties of mineral trioxide aggregate”  Int Endod J 40(6): 453-61

AIM: To examine the effect of condensation pressure on surface hardness, microstructure and compressive strength of mineral trioxide aggregate (MTA). 

METHODOLOGY: White ProRoot MTA (Dentsply Tulsa Dental, Johnson City, TN, USA) was mixed and packed into cylindrical polycarbonate tubes. Six groups each of 10 specimens were subjected to pressures of 0.06, 0.44, 1.68, 3.22, 4.46 and 8.88 MPa respectively. The surface hardness of each specimen was measured using Vickers microhardness. Cylindrical specimens of 4 mm in diameter and 6 mm in height were prepared in polycarbonate cylindrical moulds for testing the compressive strength. Five groups of 10 specimens were prepared using pressures of 0.06, 0.44, 1.68, 3.22 or 4.46 MPa. Data were subjected to one-way anova. The microstructure was analysed using a scanning electron microscope (SEM) after sectioning specimens with a scalpel. 

RESULT: A trend was observed for higher condensation pressures to produce lower surface hardness values. A condensation pressure of 8.88 MPa produced specimens with significantly lower values in terms of surface hardness than other groups (P<0.001). A condensation pressure of 1.68 MPa conferred the maximum compressive strength; however, it was not statistically different. Higher condensation pressures resulted in fewer voids and microchannels when analysed with SEM. In specimens prepared with lower condensation pressures distinctive crystalline structures were observed. They tended to appear around microchannels. 

CONCLUSION: Condensation pressure may affect the strength and hardness of MTA. Use of controlled condensation pressure in sample preparation for future studies is suggested.

Nicholas, M. K., M. G. Waters, et al. (2007)  “Analysis of rheological properties of bone cements”  J Mater Sci Mater Med 18(7): 1407-12

The rheological properties of three commercially available bone cements, CMW 1, Palacos R and Cemex ISOPLASTIC, were investigated. Testing was undertaken at both 25 and 37 degrees C using an oscillating parallel plate rheometer. Results showed that the three high viscosity cements exhibited distinct differences in curing rate, with CMW 1 curing in 8.7 min, Palacos R and Cemex ISOPLASTIC in 13 min at 25 degrees C. Furthermore it was found that these curing rates were strongly temperature dependent, with curing rates being halved at 37 degrees C. By monitoring the change of viscosity with time over the entire curing process, the results showed that these cements had differing viscosity profiles and hence exhibit very different handling characteristics. However, all the cements reached the same maximum viscosity of 75 x 10(3) Pa s. Also, the change in elastic/viscous moduli and tan delta with time, show the cements changing from a viscous material to an elastic solid with a clear peak in the viscous modulus during the latter stages of curing. These results give valuable information about the changes in rheological properties for each commercial bone cement, especially during the final curing process.

Pang, J. and R. K. Allemann (2007)  “Molecular dynamics simulation of thermal unfolding of Thermatoga maritima DHFR”  Phys Chem Chem Phys 9(6): 711-8

Molecular dynamics simulations of the temperature-induced unfolding reaction of native dimeric dihydrofolate reductase from the hyperthermophile Thermatoga maritima (TmDHFR) and the experimentally inaccessible TmDHFR monomer were carried out at 400 K, 450 K and 500 K. The results revealed that the unfolding of TmDHFR subunits followed a similar path to that of the monomeric DHFR from the mesophile E. coli (EcDHFR). An initial collapse of the adenosine-binding domain (ABD) was followed by the loss of the N-terminal and loop domains (NDLD). Interestingly, the elements of the secondary structure of the isolated TmDHFR monomer were maintained for significantly longer periods of time for the hyperthermophilic enzyme, suggesting that subunit stability contributes to the enhanced resistance of TmDHFR to temperature-induced unfolding. The interactions between the subunits of the TmDHFR dimer led to a stabilisation of the NDLD. The hydrogen bonds between residues 140-143 in betaG of one subunit and residues 125-127 in betaF of the other subunit were retained for significant parts of the simulations at all temperatures. These intermolecular hydrogen bonds were lost after the unfolding of the individual subunits. The high stability of the dimer mediated by strong intersubunit contacts together with an intrinsically enhanced stability of the subunits compared to EcDHFR provides a molecular rational for the higher stability of the thermophilic enzyme. The computed unfolding pathways suggest that the partly folded dimer may be a genuine folding intermediate.

Parr, C., A. J. Sanders, et al. (2007)  “Matriptase-2 inhibits breast tumor growth and invasion and correlates with favorable prognosis for breast cancer patients”  Clin Cancer Res 13(12): 3568-76

PURPOSE: The type II transmembrane serine proteases are cell surface proteolytic enzymes that mediate a diverse range of cellular functions, including tumor invasion and metastasis. Matriptase (matriptase-1) and matriptase-2 belong to the type II transmembrane serine protease family. Matriptase-1 is known to play a role in breast cancer progression, and elevated levels of matriptase-1 correlate with poor patient outcome. The role of matriptase-2 and its cellular function in cancer is unknown. This study aimed to provide new insights into the significance of matriptase-2 in cancer. 

EXPERIMENTAL DESIGN: Matriptase-2 expression levels were assessed in a cohort of human breast cancer specimens (normal, n = 34; cancer, n = 95), in association with patient clinical variables, using both quantitative and qualitative analysis of the matriptase-2 transcript along with immunohistochemical techniques. Matriptase-2 was also experimentally overexpressed in the MDA-MB-231 human breast cancer cell line. The effects of matriptase-2 overexpression were examined through a series of in vitro and in vivo studies. 

RESULTS: Here, we show that reduced matriptase-2 levels in breast cancer tissues correlate with an overall poor prognosis for the breast cancer patient. This study also reveals that matriptase-2 overexpression in breast cancer cells significantly suppressed tumorigenesis in CD1 athymic mice (P = 0.000003). Furthermore, we report that matriptase-2 overexpression dramatically reduced the invasive (P = 0.0001) and migratory properties (P = 0.01) of the breast cancer cells. 

CONCLUSIONS: Matriptase-2 suppresses breast tumor development in vivo, displays prognostic value for breast cancer patients, inhibits both breast cancer cell invasion and motility in vitro, and may play a contrasting role to matriptase-1 in breast cancer.

Paul, A., M. J. Vicent, et al. (2007)  “Using small-angle neutron scattering to study the solution conformation of N-(2-hydroxypropyl)methacrylamide copolymer-doxorubicin conjugates” Biomacromolecules 8(5): 1573-9

Our past research developed two N-(2-hydroxypropyl)methacrylamide (HPMA) copolymer-doxorubicin (Dox) conjugates that became the first synthetic polymer-anticancer conjugates to be evaluated clinically. The first, FCE28068, contained Dox bound to the polymeric carrier via a tetrapeptidic linker (glycine-phenylalanine-leucine-glycine (GFLG)) (Mw approximately 30,000 g/mol; approximately 8 wt % drug), and the second, FCE28069, contained additionally galactosamine (Gal) (Mw approximately 30,000 g/mol; approximately 7.5 wt % Dox) again bound by a GFLG linker. Galactosamine was included to promote hepatocyte/hepatoma targeting via the asialoglycoprotein receptor. Both conjugates showed antitumor activity and were clinically less toxic than free Dox (2-5 fold). However, despite their similar chemical characteristics, the conjugates displayed a significantly different maximum-tolerated dose (MTD) in patients. The aim of this study, therefore, was to use small-angle neutron scattering (SANS) to explore the solution behavior of a small library of HPMA polymer conjugates including FCE28068, FCE28069, and their pharmaceutical formulations, plus as reference compounds HPMA copolymer-GFLG conjugates containing aminopropanol (Ap) or galactosamine (Gal) alone (i.e., without Dox). The SANS data obtained showed that HPMA copolymer-GFLG-Ap conjugates (containing 5 and 10 mol % side chains) showed evidence of polymer aggregation, however, no indication of aggregation was observed for FCE28068 and FCE28069 over the concentration range studied (2.5-50 mg/mL). Clear differences in the scattering behavior for the two conjugates were observed at equivalent concentration. Data were best fitted by a model for polydisperse Gaussian coils, and the HPMA copolymer-Dox conjugate with Gal (FCE28069) exhibited a larger radius of gyration (Rg) (by approximately 2.5 nm) compared to FCE28068. In conclusion, we have shown that SANS will be a valuable tool to elucidate conformation-performance relationships for polymer-drug conjugates.

Phillips, A. (2007)  “The role of proximal tubular cells in interstitial fibrosis: understanding TGF-beta1”  Chang Gung Med J 30(1): 2-6

In PTC, it is clear that TGF-beta1 synthesis may be controlled independently at the levels of transcription and translation. In the context of diabetic nephropathy glucose is a potent stimulus of TGF-beta1 promoter activity. The resultant transcript is however poorly translated such that stimulation of PTC with glucose does not increase de novo TGF-beta1 protein synthesis. Although diabetes is a "metabolic" disease, in the kidney, nephropathy is associated with an inflammatory cell infiltrate. For example using the GK rat model of type II diabetes, we have demonstrated that progressive renal disease is associated with a prominent macrophage influx. This led us to examine TGF-beta1 regulation when the effects of macrophage derived cytokines such as platelet derived growth factor and interleukin-1 are combined with exposure to elevated glucose concentrations. These studies have demonstrated that such cytokines specifically facilitate translation of glucose induced TGF-beta1 transcripts. In addition, direct interaction between monocyte-macrophage CD18 and PTC cell surface ICAM-1 stimulates TGF-beta1 synthesis. Recent data from numerous experimental systems have suggested that the extracellular matrix component hyaluronan (HA) may be involved in the regulation of the inflammatory process. We have now identified HA based structures synthesised on the surface of PTC, which act to prevent PTC-macrophage interaction through ICAM-1 thus preventing macrophage driven TGF-beta1 synthesis. Disease promoting cytokines such as IL-1beta down-regulate these structures whilst potential therapeutic agents such as BMP-7 increase their assembly, that HA may possess disease limiting activity.

Price, P., K. Fogh, et al. (2007)  “Managing painful chronic wounds: the Wound Pain Management Model”  Int Wound J 4 Suppl 1: 4-15

Chronic wound pain is not well understood and the literature is limited. Six of 10 patients venous leg ulcer experience pain with their ulcer, and similar trends are observed for other chronic wounds. Chronic wound pain can lead to depression and the feeling of constant tiredness. Pain related to the wound should be handled as one of the main priorities in chronic wound management together with addressing the cause. Management of pain in chronic wounds depends on proper assessment, reporting and documenting patient experiences of pain. Assessment should be based on six critical dimensions of the pain experience: location, duration, intensity, quality, onset and impact on activities of daily living. Holistic management must be based on a safe and effective mix of psychosocial approaches together with local and systemic pain management. It is no longer acceptable to ignore or inadequately document persistent wound pain and not to develop a treatment and monitoring strategy to improve the lives of persons with chronic wounds. Unless wound pain is optimally managed, patient suffering and costs to health care systems will increase.

Regini, J. W., J. G. Grossmann, et al. (2007)  “X-ray- and neutron-scattering studies of alpha-crystallin and evidence that the target protein sits in the fenestrations of the alpha-crystallin shell”  Invest Ophthalmol Vis Sci 48(6): 2695-700

PURPOSE: Alpha-crystallin, a ubiquitous molecular chaperone, is found in high concentrations in the lens. Its structure and precise mechanism of action, however, are unknown. The purpose of these experiments was to further the understanding of the chaperone function of alpha-crystallin. 

METHODS: X-ray- and neutron-solution-scattering studies were used to measure the radius of gyration of bovine lens alpha-crystallin when complexed with its target protein beta-crystallin in both normal and heavy-water-based solutions. Spectrophotometry was used as a chaperone assay. 

RESULTS: The radius of gyration of alpha-crystallin on its own and when mixed with beta-crystallin was 69 +/- 1 A at 35 degrees C and increased with the temperature. In contrast to H2O-buffered solutions, the radius of gyration did not increase significantly in D2O-buffered solutions up to 55 degrees C, and at 70 degrees C was, on average, some 15 to 20 A smaller. CONCLUSIONS: Bovine lens alpha-crystallin in solution can be modeled as a fenestrated spherical shell of diameter 169 A. At physiological temperatures, a weak interaction between alpha- and beta-crystallin occurs, and beta-crystallin is located in the fenestrations. Deuterium substitution indicates that the superaggregation process is controlled by hydrogen bonding. However, the chaperone process and superaggregation appear not to be linked.

Rmali, K. A., G. Watkins, et al. (2007)  “Angiopoietins lack of prognostic significance in ductal mammary carcinoma”  Int Semin Surg Oncol 4: 6

Angiopoietins (Ang) have been shown to regulate the process of vasculature and angiogenesis in tumour. Different angiopoietins have different roles during the angiogenic process. The current study sought to examine the levels of the expression of Ang-1, Ang-2, Ang-3 and their receptor Tie-2 in mammary ductal carcinoma and to assess their relevance to prognosis. Fresh frozen ductal carcinoma tissues (n = 90) and adjacent non-cancerous breast tissues (n = 32) were used. The expression of Ang-1, Ang-2 and Ang-3 transcripts in cancer and normal breast tissues were examined quantitatively using quantitative RT-PCR. The protein expression of Ang-1, Ang-2 and Tie-2 was assessed by immunohistochemistry on frozen sectioned tissues. Ang-1, Ang-2 and Ang-3 were detected in mammary tissues. Ang-1 was seen in both normal epithelial cells, breast cancer cells as well as in endothelial cells. Ang-2 was seen at a higher level than Ang-1 and it is expressed in epithelial, endothelial as well as stromal cells to certain degree. Ang-1 and Ang-2 transcripts were detected almost equally in cancer and normal breast tissue, and Ang-3 was high in cancer tissue compared to normal breast but not significant (155 +/- 123 & 24.1 +/- 22.6, P > 0.05). No significant differences were seen between patients with different predicted prognosis (using the Nottingham Prognostic Index as a guide) (Ang-1 p = 0.34, Ang-2 p = 0.26 and Ang-3 p = 0.32, respectively). No significant correlation was seen between Ang-1, Ang-2 and Ang-3 with tumour grade. When the levels of the transcripts were compared against clinical outcome (disease free, developed recurrence and patients who died of breast cancer), levels of Ang-3 transcript was found to be high in breast cancer patient who had bone metastasis 33.8 +/- 28.3, although the difference was not significant (p = 0.08). No significant difference was seen with levels of Ang-1 and Ang-2 transcripts and clinical outcomes. Furthermore, no significant trend was observed between Tie-2 receptor and clinical/pathological parameters in the cohort. These data suggest that angiopoietins (Ang-1, Ang-2 and Ang-3) are expressed in mammary tissues, both in normal and tumour. These molecules have limited value in predicting the prognosis and clinical outcome in patients with mammary ductal carcinoma.

Rosser, A. E., R. Zietlow, et al. (2007)  “Stem cell transplantation for neurodegenerative diseases”  Curr Opin Neurol 20(6): 688-92

PURPOSE OF REVIEW: To review recent developments in the application of stem cells for transplantation therapies in neurodegenerative diseases. 

RECENT FINDINGS: Stem cell transplantation has the potential to improve function by replacing cells lost to the disease and reconstructing elements of neural circuitry or by providing support for host cells (e.g. by secretion of trophic factors). Other mechanisms, such as modulation of the immune system by bone marrow stem cell transplantation, pertinent to conditions such as multiple sclerosis, are emerging as therapies but will not be discussed here. There have been substantial advances in our understanding of stem cell biology and some recent important advances in controlling their differentiated phenotype. Using stem cells to provide trophic support places less stringent requirements on the cells and this is the area in which many of the first clinical studies are taking place. 

SUMMARY: There are real prospects of stem cell technology having a place in clinical management of neurodegenerative conditions, but directing the differentiation of stem cells towards the appropriate neural phenotype remains a challenge. This is a relatively new and rapidly evolving area, and caution should be applied when advising patients.

Sanders, A. J., C. Parr, et al. (2007)   “Suppression of hepatocyte growth factor activator inhibitor-1 leads to a more aggressive phenotype of prostate cancer cells in vitro”  Int J Mol Med 20(4): 613-9

The hepatocyte growth factor (HGF) pathway has been well documented as playing a vital role in the progression and development of many different types of human cancers; as such this pathway is usually tightly regulated. In cancer cells, the regulation of this pathway has been shown to be disrupted, allowing an increase in activation of pro-HGF to active HGF. There are a number of molecules capable of activating pro-HGF, such as matriptase-1, a type II transmembrane serine protease, or hepatocyte growth factor activator, and in turn, these are also subject to regulation. In the current study we examined the importance of hepatocyte growth factor activator inhibitor-1 (HAI-1) which is known to inhibit a number of HGF-activating molecules. We reduced the expression of this molecule in both PC-3 and DU-145 cell lines using hammerhead ribozyme technology, and we examined various important characteristics associated with cancer progression and development in vitro. Prostate cancer cells, after loss of HAI-1, had a significantly increased in vitro invasiveness together with an increase in cellular motility. Notably, loss of HAI-1 resulted in a slower rate of cell growth over a prolonged period (5 days). This in vitro evidence collectively suggests that the suppression of HAI-1 expression gives rise to a more aggressive cancer cell phenotype. This implies that therapies inducing the overexpression of HAI-1 or delivering an exogenous source of HAI-1 protein may hold potential as a treatment to slow the progression of prostate cancer.

Seib, F. P., A. T. Jones, et al. (2007)  “Comparison of the endocytic properties of linear and branched PEIs, and cationic PAMAM dendrimers in B16f10 melanoma cells”  J Control Release 117(3): 291-300

Many different polymers and architectures are now being developed as polymer therapeutics and non-viral vectors for cytosolic delivery, and cationic dendrimers, and linear and branched poly(ethylenimine)s (PEIs) have been widely used. For rational design and safe transfer into the clinic, it is important to better understand the cellular pharmacokinetics of the carrier, even if this will likely change when it is conjugated to, or complexed with, a targeting residue or therapeutic payload. The aim of these studies was to compare binding, endocytic capture and intracellular trafficking of linear and branched PEIs (Mw 25,000 g/mol) and cationic PAMAM dendrimers (generations (gen) 2- 4) using B16F10 murine melanoma cells. FITC-dextran was used as a control for comparison. All polymers were first conjugated to Oregon Green (OG) and carefully characterised in respect of pH- and concentration-dependence of fluorescence. Throughout, non-toxic concentrations of polymer were used. Flow cytometry showed that all the cationic polymers were internalised by "adsorptive" endocytosis, with maximum uptake seen for PAMAM gen 4>>branched PEI>linear PEI>PAMAM gen 3>PAMAM gen 2. The PAMAM gen 4 uptake rate was 130 fold greater than seen for FITC-dextran. Branched PEI had the highest extracellular binding (accounting for >50% of total cell-associated fluorescence) whereas for the linear PEI, binding was only 13% of the cell-associated fluorescence. Unlike FITC-dextran, all cationic polymers lacked significant exocytosis over the time period studied. Whereas PAMAM gen 4 and the branched PEI were predominately internalised by cholesterol-dependent pathways, internalisation of linear PEI appeared to be independent of clathrin and cholesterol. A perception of the rate and mechanisms of cellular uptake of these vectors will be important in the context of their proposed use as drug delivery systems.

Simm, A. M., A. J. Baldwin, et al. (2007)  “Investigating protein structural plasticity by surveying the consequence of an amino acid deletion from TEM-1 beta-lactamase”  FEBS Lett 581(21): 3904-8

While the deletion of an amino acid is a common mutation observed in nature, it is generally thought to be disruptive to protein structure. Using a directed evolution approach, we find that the enzyme TEM-1 beta-lactamase was broadly tolerant to the deletion mutations sampled. Circa 73% of the variants analysed retained activity towards ampicillin, with deletion mutations observed in helices and strands as well as regions important for structure and function. Several deletion variants had enhanced activity towards ceftazidime compared to the wild-type TEM-1 demonstrating that removal of an amino acid can have a beneficial outcome.

Sloan, A. J. and A. J. Smith (2007)  “Stem cells and the dental pulp: potential roles in dentine regeneration and repair”  Oral Dis 13(2): 151-7

The dentine-pulp complex displays exquisite regenerative potential in response to injury. The postnatal dental pulp contains a variety of potential progenitor/stem cells, which may participate in dental regeneration. A population of multipotent mesenchymal progenitor cells known as dental pulp stem cells with high proliferative potential for self-renewal has been described and may be important to the regenerative capacity of the tissue. The nature of the progenitor/stem cell populations in the pulp is of importance in understanding their potentialities and development of isolation or recruitment strategies, and allowing exploitation of their use in regeneration and tissue engineering. Various strategies will be required to ensure not only effective isolation of these cells, but also controlled signalling of their differentiation and regulation of secretory behaviour. Characterization of these cells and determination of their potentialities in terms of specificity of regenerative response will form the foundation for development of new clinical treatment modalities, whether involving directed recruitment of the cells and seeding of stem cells at sites of injury for regeneration or use of the stem cells with appropriate scaffolds for tissue engineering solutions. Such approaches will provide an innovative and novel biologically based new generation of clinical treatments for dental disease.

Smith, M., Y. Omidi, et al. (2007)  “Primary porcine brain microvascular endothelial cells: biochemical and functional characterisation as a model for drug transport and targeting”  J Drug Target 15(4): 253-68

The blood-brain barrier (BBB) remains a significant obstacle to the delivery of therapeutic agents into the central nervous system (CNS). Primary cell cultures of brain capillary endothelial cells represent the closest possible phenotype to the in vivo BBB cell providing a convenient model for the study of transport systems and events that mediate solute delivery to the CNS. In this investigation we have characterized an in vitro primary BBB model from porcine brain microvascular endothelial capillary (PBMVEC) cells after recovery from cryopreservation of upto 12 months and studied their modulation by astrocytes. Co-cultures of PBMVECs with astrocytes (C6 astroglioma) resulted in trans-endothelial electrical resistance of up to approximately 900Omega cm2 and marked discrimination between the para- and trans- cellular markers sucrose and propranolol. Micrographs of confluent monolayers of PBMVECs showed the presence of tight junction complexes and vesicles with the morphological characteristics of either caveolae or clathrin coated pits. Extensive RT-PCR evaluation highlighted the expression of tight junction transcripts, ABC transporters, leptin receptor and select nutrient transporters. Functional studies examined the kinetics of transport of glucose, large neutral amino acids and p-glycoprotein (P-gp). Our findings indicate primary PBMVECs retain many barrier characteristics and transport pathways of the in vivo BBB. Further, primary cells can be stored as frozen stocks which can be thawed and cultured without phenotypic drift many months after isolation. Frozen PBMVECs therefore serve as a robust and convenient in vitro cell culture tool for research programs involving CNS drug delivery and targeting and in studies addressing blood-brain barrier transport mechanisms.

Smith, M. W., J. W. Smith, et al. (2007)  “Phage display identification of functional binding peptides against 4-acetamidophenol (Paracetamol): an exemplified approach to target low molecular weight organic molecules”   Biochem Biophys Res Commun 358(1): 285-91

Peptide-phage display has been widely used to explore protein-protein interactions, however, despite the potential range of applications the use of this technology to identify peptides that bind low molecular weight organic molecules has not been explored. In this current study, we identified a phage clone (PARA-061) displaying the cyclic 7-mer peptide sequence N' AC-NPNNLSH-CGGGS C' that binds the low molecular weight organic molecule 4-acetamidophenol (4-AAP; paracetamol). To avoid occupancy of key functional groups on the target 4-AAP molecule our panning strategy was directed against insoluble complexes of 4-AAP rather than against the target linked to a stationary support or bearing an affinity tag. To augment the panning procedure we deleted phage that also bound the 4-AAP isomers, 2-AAP and 3-AAP. The identified PARA-061 peptide-phage clone displayed functional binding properties against 4-AAP in solution, able in a peptide sequence-dependant manner to prevent the in vitro hepatotoxicity of 4-AAP and reduce ( approximately 20%) the permeability of 4-AAP across a semi-permeable membrane. Molecular dynamic simulations generated a stable binding conformation between the PARA-061 peptide sequence and 4-AAP. In conclusion, we show that a phage display library can be used to identify peptide sequence-specific clones able to modulate the functional binding of a low molecular weight organic molecule. Such peptides may be expected to find utility in the next generation of hybrid polymer-based biosensing devices.

Smith, P. J., I. A. Khan, et al. (2007)  “Cytomics and drug development”  Cytometry A 71(6): 349-51

Stephens, P. and P. Genever (2007)  “Non-epithelial oral mucosal progenitor cell populations”  Oral Dis 13(1): 1-10

This review considers the potential existence and role of stem or progenitor cell populations within the non-epithelial tissues of the oral mucosa. Currently, there is little published evidence supporting this hypothesis; however, because of the similarities in structure and function of the oral mucosa and skin, findings within the dermis of the skin may potentially reflect the situation within the oral mucosa. Over recent years, the identification of the skin as a local reservoir of adult stem cell populations and the idea that multipotent cell populations exist within the dermal tissues of skin has gained increasing credibility. Indeed, numerous multipotent progenitor cells have been identified within the dermis and resident appendages, all capable of differentiating into multiple cell lineages. Furthermore, a number of these cell populations have been implicated in the repair of these tissues following injury. There is increasing evidence suggesting that such populations of progenitor cells may also reside within the lamina propria. In this respect, the ability to isolate large numbers of multipotent progenitor cells from a tissue which when biopsied heals without a scar would be of great interest scientifically and commercially, particularly with respect to future therapeutic applications and the developing discipline of tissue engineering.

Stringer, B., R. Waddington, et al. (2007)  “Serum from postmenopausal women directs differentiation of human clonal osteoprogenitor cells from an osteoblastic toward an adipocytic phenotype”  Calcif Tissue Int 80(4): 233-43

A consistent observation in osteoporosis is bone volume reduction accompanied by increased marrow adipose tissue. No single cause linking the two phenomena has yet been identified. In a human progenitor cell clone (hOP 7) derived from bone marrow, however, we have demonstrated that rabbit serum can direct differentiation away from an osteoblast lineage to one of adipocytes. We now report on whether human serum has a similar effect. Serum was collected from 10 pre- and 10 postmenopausal women and from the 10 postmenopausal women before and following 6-week hormone replacement therapy (HRT). hOP 7 cells were cultured with the various sera, and after 7-14 days adipocytogenesis was determined by oil red O staining and lipoprotein lipase (LPL) and glycerol 3-phosphate dehydrogenase (G3PDH) expression. Incubation with 10% premenopausal serum led to labeling of 10.9% of cells (P < 0.05) with oil red O, whereas application of 10% postmenopausal serum led to a much larger effect, 43.5% labeling (P < 0.001 with respect to premenopausal serum). Oil red O positivity was accompanied by loss of type I collagen expression and increased LPL and G3PDH expression. HRT did not reverse the adipocytogenic effect of postmenopausal serum. In conclusion, serum from postmenopausal women contains factors that steer hOP 7 bone progenitor cells toward an adipocytic phenotype, irrespective of HRT. The study suggests a role for serum factors in the development of fatty marrow in postmenopausal osteoporosis.

Stringer, B., R. Waddington, et al. (2007)  “Bespoke human hypertrophic chondrocytic cell lines provide the osteoinductive signals required for vascularized bone formation”  Tissue Eng 13(1): 133-45

Hypertrophic cartilage provides the morphological and biochemical template for orchestrating bone growth. To produce a bone-inductive material such as hypertrophic cartilage for clinical use, we have conditionally immortalized hypertrophic chondrocytic cells from human femur and expanded them in vitro through more than 145 divisions. The clonal cell lines generated by this process consistently express signals that induce both rat and human marrow cells to differentiate in vitro into osteoblastic cells. Further, implantation of the cell-free extracellular matrix from the immortalized chondrocytic cells causes vascularized bone to form in vivo in bony defects, but not in ectopic sites such as skeletal muscle. This study shows that molecular techniques can be used to generate bespoke human cell lines for bone tissue engineering. It also demonstrates that matrix material generated from human immortalized hypertrophic chondrocytic cells may provide an abundant, efficacious, and safer alternative to bone autograft--the currently preferred material for fracture repair.

Tasker, L. H., G. J. Sparey-Taylor, et al. (2007)  “Applications of nanotechnology in orthopaedics”  Clin Orthop Relat Res 456: 243-9

Nanotechnology is the application of science and engineering at the nanoscale. A diverse range of applications are beginning to emerge in all areas of medicine. We performed a survey from November 2005 to March 2006 using the Internet search engines PubMed, ScienceDirect, ISI Web of Knowledge, and Google Scholar. We report on the role of nanotechnology in orthopaedics, exploring current and potential applications. Nanostructured materials have been proposed as the next generation of orthopaedic implant properties by creating a surface environment more conducive for osteoblast function. Bone substitute materials, whose nanoscale composition emulates the hierarchic organization of natural bone, shows initiation of the desirable formation of an apatite layer. Nanotechnology also has been harnessed to improve the cutting performance and quality of surgical blades. Postoperative infection rates may be reduced by using nanofibrous membrane wound dressings containing antibacterial properties. The most notable application of nanotechnology in orthopaedics may be drug delivery, including nanotherapeutics for treating bone cancer and arthritis. Nanotechnology is being used in orthopaedics, and likely will play a valuable role in future developments.

Theobald, P., C. Byrne, et al. (2007)  “Lubrication regime of the contact between fat and bone in bovine tissue”  Proc Inst Mech Eng [H] 221(4): 351-6

Fat pads are masses of encapsulated adipose tissue located throughout the human body. Whilst a number of studies describe these soft tissues anatomically little is known about their biomechanics, and surgeons may excise them arthroscopically if they hinder visual inspection of the joint or bursa. By measuring the coefficient of friction between, and performing Sommerfeld analysis of, the surfaces approximating the in vivo conjuncture, this contact has been shown to have a coefficient of friction of the order of 0.01. The system appears to be lubricated hydrodynamically, thus possibly promoting low levels of wear. It is suggested that one of the functions of fat pads associated with subtendinous bursae and synovial joints is to generate a hydrodynamic lubricating layer between the opposing surfaces.

Thomas, C. P., Z. Davison, et al. (2007)   “Probing the skin permeation of fish oil/EPA and ketoprofen-3. Effects on epidermal COX-2 and LOX”  Prostaglandins Leukot Essent Fatty Acids 76(6): 357-62

This work employed immunocytochemistry (ICC) techniques to study the effect of topically applied fish oil and ketoprofen on cyclooxygenase (COX-2) and lipoxygenase (LOX) within freshly excised porcine ear skin. Maintained in Hanks buffer immediately post excision, full thickness membranes were mounted in Franz diffusion cells and dosed with 1 ml of individual formulations containing ketoprofen, fish oil or both. At different timepoints, the diffused areas were recovered and relative activities of COX-2 and LOX determined. It was found that the fish oil formulation qualitatively inhibited the expression of both COX-2 and LOX enzymes. As expected, ketoprofen had no effect upon LOX expression but a significant decrease on COX-2 expression was observed. The formulation containing both fish oil and ketoprofen proved to be the most effective at inhibiting the expression of both COX-2 and LOX. Considered together with data from earlier papers, a mechanism of EPA permeation enhancement by ketoprofen may be elucidated and also show the ability of such a formulation to inhibit these enzymes and thus indicate the efficacy of such a formulation.

Thomas, C. P. and C. M. Heard (2007)   “Probing the skin permeation of eicosapentaenoic acid and ketoprofen 2. Comparative depth profiling and metabolism of eicosapentaenoic acid” Eur J Pharm Biopharm 67(1): 156-65

Unexpected enhancement of the topical delivery of eicosapentaenoic acid (EPA) across porcine skin was observed previously when fish oil was co-formulated with ketoprofen. In the current work depth profile analysis was used to probe the epidermal conversion of EPA to its 15-hydroxy metabolite in the presence and absence of ketoprofen. Freshly excised full-thickness porcine skin in Franz diffusion cells was dosed (both infinite and finite) with simple formulations based on fish oil as source of EPA. After 24h the skin was subjected to tape stripping and depth profiles were constructed. Typical depth profiles were obtained, with an inverse relationship between depth and permeant concentration. 15-HEPE was generated in the skin when Hepes-modified Hanks' balanced salt solution was used, but none was detected when a cetrimide receptor phase was used, highlighting the importance of maintaining skin viability in such exercises. Ketoprofen had a direct influence on the metabolism of EPA and resulting in conversion to its 15-LOX metabolite 15-HEPE. However, this link appears to be only part of the solution of EPA enhancement however, as even in non-viable skin ketoprofen had an enhancing affect.

Thomas, C. P., J. Platts, et al. (2007)   “Probing the skin permeation of fish oil/EPA and ketoprofen 1. NMR spectroscopy and molecular modelling”  Int J Pharm 338(1-2): 207-12

The complexation of EPA with ketoprofen was probed in order to rationalise co-operative skin permeation enhancement behaviour observed previously. The modulation of aromatic protons of ketoprofen was determined using (1)H NMR spectra from different formulations containing varying concentrations of fish oil and a control saturated triglyceride. Molecular modelling of possible complexes of ketoprofen with constituents of fish oil was performed. NMR data revealed a dose-dependent change in chemical shift in the aromatic protons of ketoprofen on addition of fish oil and/or EPA. Similar patterns were observed in both cases, although the free fatty acid induced changes in more protons. Molecular modelling results indicate quite large binding energies of all complexes considered, varying between ca. 90 and 160 kJ mol(-1). The geometries of these complexes shows strong O-H...O hydrogen bonds in all cases, and in the case of the complex of ketoprofen with free EPA there is also some evidence of C-H... pi and/or pi-pi interactions, giving rise to regiospecifically solvated complexes. If strongly bound ketoprofen:EPA complexes can form, then the permeation enhancement of EPA by ketoprofen could be attributed to such a complex. Once the complex is formed, the triglyceride/free fatty acid could aid permeation of associated ketoprofen into the lipophilic stratum corneum via the pull effect. Once permeated, the more hydrophilic ketoprofen could aid the permeation of the triglyceride/free fatty acid through the epidermis, again via the pull effect. This could explain the synergistic permeation enhancement seen with these compounds.

Thomas, N. L., C. H. George, et al. (2007)  “Ryanodine receptor mutations in arrhythmias: advances in understanding the mechanisms of channel dysfunction”  Biochem Soc Trans 35(Pt 5): 946-51

The cardiac ryanodine receptor (RyR2) mediates rapid Ca(2+) efflux from intracellular stores to effect myocyte contraction during the process of EC (excitation-contraction) coupling. It is now known that mutations in this channel perturb Ca(2+) release function, leading to triggered arrhythmias that may cause SCD (sudden cardiac death). Resolving the precise molecular mechanisms by which SCD-linked RyR2 dysfunction occurs currently constitutes a burgeoning area of cardiac research. So far, defective channel phosphorylation, accessory protein binding, luminal/cytosolic Ca(2+) sensing, and the disruption of interdomain interactions represent the main candidate mechanisms for explaining aberrant SR (sarcoplasmic reticulum) Ca(2+) release via mutants of RyR2. It appears increasingly unlikely that a single exclusive common mechanism underlies every case of mutant channel dysfunction, and that each of these potential mechanisms may contribute to the resultant phenotype. The present review will consider very recent mechanistic developments in this field, including new observations from mutant RyR2 transgenic mouse models, peptide-probe studies, and the implications of functional and phenotypic heterogeneity of RyR2 mutations and polymorphisms.

Torres, E. M. and S. B. Dunnett (2007)   “Amphetamine induced rotation in the assessment of lesions and grafts in the unilateral rat model of Parkinson's disease”  Eur Neuropsychopharmacol 17(3): 206-14

In the unilateral rat model of Parkinson's disease (PD), amphetamine induced rotation is widely used as an index of both lesion deficits and of graft-derived recovery. We have analysed the time course of the rotational response in lesioned rats, and in rats with lesions and dopamine grafts. In lesioned rats, the rotation exhibited a typical dose-dependent response, with low rates of rotation in the first 10 min after injection, rising gradually to a maximum after 20-30 min. Grafted rats exhibited a peak of rotation in the first 10 min after injection, which then fell to a minimum after 30 min. We demonstrate that the response seen in grafted rats is both drug and dose-dependent and show that the rotational profile results from interaction of the grafted and intact striata which exhibit differential temporal responses to the amphetamine.

Torres, E. M., C. Monville, et al. (2007)   “Improved survival of young donor age dopamine grafts in a rat model of Parkinson's disease”  Neuroscience 146(4): 1606-17

In an attempt to improve the survival of implanted dopamine cells, we have readdressed the optimal embryonic donor age for dopamine grafts. In a rat model of Parkinson's disease, animals with unilateral 6-hydroxydopamine lesions of the median forebrain bundle received dopamine-rich ventral mesencephalic grafts derived from embryos of crown to rump length 4, 6, 9, or 10.5 mm (estimated embryonic age (E) 11, E12, E13 and E14 days post-coitus, respectively). Grafts derived from 4 mm embryos survived poorly, with less than 1% of the implanted dopamine cells surviving. Grafts derived from 9 mm and 10.5 mm embryos were similar to those seen in previous experiments with survival rates of 8% and 7% respectively. The best survival was seen in the group that received 6 mm grafts, which were significantly larger than all other graft groups. Mean dopamine cell survival in the 6 mm group (E12) was 36%, an extremely high survival rate for primary, untreated ventral mesencephalic grafts applied as a single placement, and more than fivefold larger than the survival rate observed in the 10.5 mm (E14) group. As E12 ventral mesencephalic tissues contain few, if any, differentiated dopamine cells we conclude that the large numbers of dopamine cells seen in the 6 mm grafts must have differentiated post-implantation. We consider the in vivo conditions which allow this differentiation to occur, and the implications for the future of clinical trials based on dopamine cell replacement therapy.

Trueman, R. C., S. P. Brooks, et al. (2007)  “The operant serial implicit learning task reveals early onset motor learning deficits in the Hdh knock-in mouse model of Huntington's disease” Eur J Neurosci 25(2): 551-8

A range of genetic mouse models of Huntington's disease have been created. However, as knock-in models typically have milder phenotypes, they have frequently been overlooked as therapeutic tools in favour of the transgenic models that display severe behavioural symptoms. More sensitive tests are therefore required to reveal abnormalities and release the potential of knock-in lines. An implicit learning task for mice has been developed in the nine-hole operant box test apparatus, in which mice must respond to a sequence of lights in order to earn a reward. A light stimulus was presented randomly in one of five holes, to which a nose poke response resulted in the light being extinguished and a second light illuminated in a different hole. Response to the second light resulted in a liquid reward. To probe implicit learning, a predictable stimulus sequence was embedded among many unpredictable sequences. In the current study, the Hdh(Q92) mouse model of Huntington's disease was examined. At 4 months of age, Hdh(Q92/Q92) mice demonstrated clear and significant deficits in both accuracy and reaction time on all trials of the implicit learning task, with improved performance on predictable trials. We believe this to be the earliest reported behavioural deficit in the Hdh(Q92) knock-in mouse line. The results of this study validate the serial implicit learning task as a sensitive tool for the examination of implicit and motor learning deficits in mutant mice, and may provide a powerful test for probing potential treatments for Huntington's disease.

Williams, A. S., P. J. Richards, et al. (2007)  “Interferon-gamma protects against the development of structural damage in experimental arthritis by regulating polymorphonuclear neutrophil influx into diseased joints”  Arthritis Rheum 56(7): 2244-54

OBJECTIVE: Local interaction between soluble mediators within the inflamed synovium is a key factor that governs the pathologic outcome of inflammatory arthritides. Our aim was to investigate the interplay between the Th1 lymphokine interferon-gamma (IFNgamma) and pivotal cytokines that drive rheumatoid arthritis (RA) pathology (interleukin-1beta [IL-1beta] and tumor necrosis factor alpha [TNFalpha]) in modulating inflammation and arthritis in vitro and in vivo. 

METHODS: Monarticular antigen-induced arthritis (AIA) was initiated in IFNgamma-deficient (IFNgamma(-/-)) mice and age-matched wild-type (IFNgamma(+/+)) mice. Joint swelling was measured and histologic analysis was performed in order to assess changes in both inflammatory and degenerative parameters in vivo. In vitro, the influence of IFNgamma in regulating IL-1beta- and TNFalpha-driven CXCL8 and CCL2 production was quantified by enzyme-linked immunosorbent assay. 

RESULTS: In murine AIA, both inflammatory and degenerative arthritis parameters were significantly exacerbated in the absence of IFNgamma. IFNgamma appeared to be a crucial factor in regulating CXCR2+ neutrophil influx in the joint. In in vitro studies using RA fibroblast-like synoviocytes, IFNgamma modulated both IL-1beta- and TNFalpha-driven chemokine synthesis, resulting in the down-regulation of CXCL8 production. 

CONCLUSION: IFNgamma exerts antiinflammatory, chondroprotective, and antiosteoclastogenic effects in murine AIA through a mechanism that involves the regulation of chemokine synthesis and local neutrophil recruitment. These studies suggest a potential therapeutic role of modulating IFNgamma signaling in the treatment of inflammatory arthritides.

Williams, D. T., K. G. Harding, et al. (2007)  “The influence of exercise on foot perfusion in diabetes”  Diabet Med 24(10): 1105-11

AIMS: Diabetic foot disease is associated with both macro- and microvascular disease. Exercise has both positive and negative effects on the perfusion of lower limbs with peripheral arterial occlusive disease (PAOD). We aimed to measure changes in foot perfusion following a brief period of lower-limb exercise in individuals with and without Type 2 diabetes and non-critical PAOD. 

METHODS: Subjects were allocated to groups according to the presence or absence of diabetes, PAOD on colour duplex imaging and clinically detectable peripheral neuropaIthy. Transcutaneous oxygen tension (TcPO(2)), transcutaneous carbon dioxide tension (TcPCO(2)), ankle-brachial pressure indices, toe pressures and toe-brachial pressure indices (TBI) were measured. 

RESULTS: One hundred and sixteen limbs were studied in 61 subjects. Post-exercise, toe pressure and TBI increased in the non-diabetic group with arterial disease, but not in the groups with diabetes. Foot TcPO(2) values increased in groups with diabetes and TcPCO(2) decreased in all groups with arterial disease. Increased chest TcPO(2) and decreased TcPCO(2) were demonstrated in the groups with diabetes. 

CONCLUSIONS: Elevations in foot TcPO(2) and reductions in TcPCO(2) indicate improved cutaneous perfusion response to local heating post-exercise. Elevated toe pressures in the non-diabetes group suggest that improved perfusion may be associated with enhanced lower limb macrovascular haemodynamics. However, improvements in TcPO(2) and TcPCO(2) at foot and chest sites in diabetes imply a global change in cutaneous perfusion. The results suggest that brief exercise results in an improvement in cutaneous perfusion in non-critical PAOD, particularly in individuals with diabetes.

Williams, G. J., S. P. Denyer, et al. (2007)  “The development of a new three-step protocol to determine the efficacy of disinfectant wipes on surfaces contaminated with Staphylococcus aureus”   J Hosp Infect 67(4): 329-35

We developed a three-step protocol to quantify the efficacy of disinfectant wipes, their ability to remove and prevent microbial transfer from surfaces and their overall antimicrobial activity. Meticillin-resistant (MRSA) or -susceptible (MSSA) Staphylococcus aureus (6-7 log(10)cfu) were inoculated onto stainless steel discs with or without organic load and dried. Grapefruit extract-containing test wipes and unmedicated control wipes were used. In step 1, wipes were mechanically rotated against surfaces for 10s at 60rpm, exerting a weight of 100+/-5g. Bacterial removal was assessed by transferring the steel discs to neutraliser, resuspending and counting remaining bacteria. In step 2, bacterial transfer from wipes was assessed by eight consecutive mechanical adpression transfers to agar/neutraliser plates. Step 3 was the measurement of antimicrobial activity by direct inoculation of the wipes for 10s followed by neutralisation and enumeration. Test wipes achieved a significantly higher bacterial cell removal than control wipes on all surfaces (P<0.05). The low bactericidal activity of the wipes (<1 log(10) reduction when directly inoculated) and the subsequent survival of bacteria on the wipes, however, led to repeated microbial transfer when initially high contamination levels were present. There were no differences between MRSA and MSSA in removal, transfer or antimicrobial activity. The three-step method is a useful tool for developing future guidelines to assess the ability of wipes to disinfect surfaces.

Williams, G. J. and D. J. Stickler (2007)   “Some observations on the diffusion of antimicrobial agents through the retention balloons of foley catheters”  J Urol 178(2): 697-701

PURPOSE: We examined the ability of antimicrobial agents to diffuse through the retention balloons of urinary catheters and inhibit their encrustation by Proteus mirabilis. 

MATERIALS AND METHODS: An agar diffusion screening test was developed to detect agents capable of diffusing through catheter balloons and inhibiting the growth of P. mirabilis. The effect of inflating the balloons with antibacterials on the ability of P. mirabilis to encrust catheters was tested in laboratory models of the catheterized bladder. 

RESULTS: Of 18 antimicrobial agents active on P. mirabilis only mandelic acid, phenoxyethanol, nalidixic acid and triclosan diffused through all-silicone catheter balloons to produce zones of inhibition against P. mirabilis. Polyurethane balloons were permeable to gentamicin and fluoroquinolones. Experiments with silicone catheters showed that inflating balloons with mandelic acid (100 gm/l) or ciprofloxacin (10 gm/l) failed to extended the time at which catheters became blocked in models inoculated with P. mirabilis. However, nalidixic acid (50 gm/l) significantly extended the lifespan of catheters (p <0.05). Triclosan (10 gm/l) prevented the increase in urinary pH that induces crystal formation and inhibited the formation of crystalline biofilm, enabling the catheters to drain freely for the full 7-day experimental period. 

CONCLUSIONS: Inflation of silicone catheter retention balloons with solutions of nalidixic acid or triclosan rather than water should be considered as strategies to control catheter encrustation. Polyurethane balloons are more permeable than silicone balloons to gentamicin and the fluoroquinolones, and they should be investigated as an alternative to silicone or latex in catheter manufacture.

Ye, L., H. G. Kynaston, et al. (2007)  “Bone metastasis in prostate cancer: molecular and cellular mechanisms (Review)”   Int J Mol Med 20(1): 103-11

Prostate cancer is the most common cancer in men in Western countries, with a high incidence of bone metastasis. The bony metastasis is incurable and contributes significantly to disease-specific morbidity and mortality. The molecular and cellular mechanisms leading to the development of bone metastasis in prostate cancer remain unclear, but are currently under intensive investigation. In this review, we summarized the current understanding of bone metastasis in prostate cancer. The rapid progress in the genetic predisposition that makes prostate cancer cells more prone to spread to bone, bone-derived factors which are involved in the development of bone metastasis at the level of the local microenvironment, the interactions between metastatic prostate cancer cells and bone marrow endothelial cells, osteoblasts, and osteoclasts, are discussed in this article.

Ye, L., J. M. Lewis-Russell, et al. (2007)   “Endogenous bone morphogenetic protein-7 controls the motility of prostate cancer cells through regulation of bone morphogenetic protein antagonists”  J Urol 178(3 Pt 1): 1086-91

PURPOSE: We investigated the effect of manipulating endogenous BMP-7 expression on the invasion and motility of prostate cancer cells and the resulting effect on its antagonists using a ribozyme transgene. 

MATERIALS AND METHODS: A hammerhead ribozyme transgene was synthesized and cloned into a mammalian expression vector (pcDNA3.1/nt-GFP-TOPO). PC-3 cells (American Type Culture Collection, Manassas, Virginia) were transfected with the ribozyme transgene (PC-3(DeltaBMP7)) or with an empty plasmid (PC-3(pcDNA/GFP)) by electroporation. Invasion and motility were accessed by in vitro invasion and motility assays. 

RESULTS: The ribozyme decreased BMP-7 expression at the mRNA and protein levels in PC-3 cells. Invasive potential was significantly increased following the loss of BMP-7 expression. The mean +/- SD invading cell number for PC-3(DeltaBMP7) was 231.3 +/- 28.6 vs 7.1 +/- 4.4 for the WT cell line PC-3(WT) and 2.7 +/- 2 for PC-3(pcDNA/GFP) (each p <0.001). BMP-7 knockdown in PC-3 cells significantly increased motility with a migrating cell number for PC-3(DeltaBMP7) of 24 +/- 7.5 compared with 10.2 +/- 4.5 for PC-3(WT) and 11.3 +/- 7.5 for PC-3(pcDNA/GFP) (p <0.01 and 0.011, respectively). The change in motility was seen together with changes in the cellular location of paxillin and focal adhesion kinase (p125(FAK)). Interestingly the loss of BMP-7 resulted in decreased noggin and follistatin expression. 

CONCLUSIONS: The loss of endogenous BMP-7 from prostate cancer cells is associated with increased invasiveness and motility, which appears to be facilitated by changes in the level of the BMP antagonists noggin and follistatin. Endogenous BMP-7 has an important role in controlling noggin and follistatin expression.

Young, R. D., T. O. Akama, et al. (2007)  “Differential immunogold localisation of sulphated and unsulphated keratan sulphate proteoglycans in normal and macular dystrophy cornea using sulphation motif-specific antibodies”  Histochem Cell Biol 127(1): 115-20

Keratan sulphate (KS) proteoglycans (PGs) are key molecules in the corneal stroma for tissue organisation and transparency. Macular corneal dystrophy (MCD) is a rare, autosomal recessive disease characterised by disturbances in KS expression. MCD is caused by mutations in CHST6, a gene encoding the enzyme responsible for KS sulphation. Sulphated KS is absent in type I disease causing corneal opacity and loss of vision. Genetic studies have highlighted the mutational heterogeneity in MCD, but supportive immunohistochemical studies on corneal KS have previously been limited by the availability of antibodies mostly reactive only with highly sulphated KS epitopes. In this study, we employed four antibodies against specific KS sulphation patterns, including one against unsulphated KS, to investigate their reactivity in a case of MCD compared with normal cornea using high-resolution immunogold electron microscopy. Mutation analysis indicated type I MCD with deletion of the entire open reading frame of CHST6. Contrast enhanced fixation revealed larger PG structures in MCD than normal. Unlike normal cornea, MCD cornea showed positive labelling with antibody to unsulphated KSPG, but was negative with antibodies to sulphated KSPG. These antibodies will thus facilitate high-resolution investigations of phenotypic heterogeneity in support of genetic studies in this disease.

Young, R. D., E. C. Gealy, et al. (2007)   “Keratan sulfate glycosaminoglycan and the association with collagen fibrils in rudimentary lamellae in the developing avian cornea”  Invest Ophthalmol Vis Sci 48(7): 3083-8

PURPOSE: Keratan sulfate (KS), through its association with fibrillar collagen as KS-substituted proteoglycan (KS PG), is thought to be instrumental in the structural development of the corneal stroma. The authors used two different sulfate motif-specific antibodies to identify the sequence of appearance, and the association with collagen, of sulfated KS during avian corneal morphogenesis. 

METHODS: Corneas from chicken embryos throughout the developmental period, from day 8 through day 18 of incubation, were examined by immunofluorescence and immunoelectron microscopy using monoclonal antibodies 5D4 and 1B4, which react with high- and low-sulfated epitopes on KS, respectively. 

RESULTS: KS was identified as punctate labeling at incubation day 8, the earliest stage examined, suggesting a cell-associated distribution. By day 10, labeling was more homogeneous, indicating that KS sulfation motifs were present in the stromal extracellular matrix. At day 12 through day 14, immunopositive sites were concentrated primarily in the anterior stroma but became more uniform throughout the full stromal thickness by day 18. From day 10 on, electron microscopy revealed a high-sulfated KS epitope closely associated with bundles of regularly arranged collagen fibrils, initially near cell surfaces in rudimentary lamellae. Individual cells, associated with collagen bundles with different fibril orientations, imply the potential for simultaneous deposition of multiple lamellae. 

CONCLUSIONS: During chick corneal morphogenesis, significant matrix deposition of high-sulfated KS epitope occurs by day 10, with accumulation subsequently proceeding in an anterior-to-posterior manner. High-sulfated KS likely serves to help define the regular spatial organization of collagen fibrils in bundles newly extruded into the extracellular milieu.

Yu, F., D. J. Miller, et al. (2007) “Probing the reaction mechanism of aristolochene synthase with 12,13-difluorofarnesyl diphosphate”  Chem Commun (Camb)(40): 4155-7

12,13-Difluorofarnesyl diphosphate, prepared using Suzuki-Miyaura chemistry, is a potent inhibitor of aristolochene synthase (AS), indicating that the initial cyclisation during AS catalysis generates germacryl cation in a concerted reaction.

Zhang, M., C. H. Lee, et al. (2007)   “Polarity of response to transforming growth factor-beta1 in proximal tubular epithelial cells is regulated by beta-catenin”  J Biol Chem 282(39): 28639-47

Transforming growth factor-beta1 (TGF-beta1)-mediated loss of proximal tubular epithelial cell-cell interaction is regulated in a polarized fashion. The aim of this study was to further explore the polarity of the TGF-beta1 response and to determine the significance of R-Smad-beta-catenin association previously demonstrated to accompany adherens junction disassembly. Smad3 signaling response to TGF-beta1 was assessed by activity of the Smad3-responsive reporter gene construct (SBE)(4)-Lux and by immunoblotting for phospho-Smad proteins. Similar results were obtained with both methods. Apical application of TGF-beta1 led to increased Smad3 signaling compared with basolateral stimulation. Association of Smad proteins with beta-catenin was greater following basolateral TGFbeta-1 stimulation, as was the expression of cytoplasmic Triton-soluble beta-catenin. Inhibition of beta-catenin expression by small interfering RNA augmented Smad3 signaling. Lithium chloride, a GSK-3 inhibitor, increased expression of beta-catenin and attenuated TGF-beta1-dependent Smad3 signaling. Lithium chloride did not influence degradation of Smad3 but resulted in decreased nuclear translocation. Smad2 activation as assessed by Western blot analysis and activity of the Smad2-responsive reporter constructs ARE/MF1 was also greater following apical as compared with basolateral TGFbeta-1 stimulation, suggesting that this is a generally applicable mechanism for the regulation of TGF-beta1-dependent R-Smads. Caco-2 cells are a colonic carcinoma cell line, with known resistance to the anti-proliferative effects of TGF-beta1 and increased expression of beta-catenin. We used this cell line to address the general applicability of our observations. Inhibition of beta-catenin in this cell line by small interfering RNA resulted in increased TGF-beta1-dependent Smad3 phosphorylation and restoration of TGF-beta1 anti-proliferative effects.

Zhao, B., G. Smith, et al. (2007) “Vascular endothelial growth factor C promotes survival of retinal vascular endothelial cells via vascular endothelial growth factor receptor-2”  Br J Ophthalmol 91(4): 538-45

AIM: To determine vascular endothelial growth factor C (VEGF-C) expression in retinal endothelial cells, its antiapoptotic potential and its putative role in diabetic retinopathy. 

METHOD: Cultured retinal endothelial cells and pericytes were exposed to tumour necrosis factor (TNF)alpha and VEGF-C expression determined by reverse transcriptase-polymerase chain reaction. Secreted VEGF-C protein levels in conditioned media from endothelial cells were examined by western blotting analysis. The ability of VEGF-C to prevent apoptosis induced by TNFalpha or hyperglycaemia in endothelial cells was assessed by flow cytometry. The expression of VEGF-C in diabetic retinopathy was studied by immunohistochemistry of retinal tissue. 

RESULT: VEGF-C was expressed by both vascular endothelial cells and pericytes. TNFalpha up regulated both VEGF-C and vascular endothelial growth factor receptor-2 (VEGFR)-2 expression in endothelial cells in a dose-dependent manner, but had no effect on VEGFR-3. Flow cytometry results showed that VEGF-C prevented endothelial cell apoptosis induced by TNFalpha and hyperglycaemia and that the antiapoptotic effect was mainly via VEGFR-2. In pericytes, the expression of VEGF-C mRNA remained stable on exogenous TNFalpha treatment. VEGF-C immunostaining was increased in retinal vessels in specimens with diabetes compared with retinal specimens from controls without diabetes. 

CONCLUSION: In retinal endothelial cells, TNFalpha stimulates the expression of VEGF-C, which in turn protects endothelial cells from apoptosis induced by TNFalpha or hyperglycaemia via VEGFR-2 and thus helps sustain retinal neovascularisation.

Zhou, Z., V. Siegler, et al. (2007)  “Advantages of a redefinition of variable-space in direct-space structure solution from powder x-ray diffraction data”  Chemphyschem 8(5): 650-3

Zhurov, A. I., G. Limbert, et al. (2007)   “A constitutive model for the periodontal ligament as a compressible transversely isotropic visco-hyperelastic tissue” Comput Methods Biomech Biomed Engin 10(3): 223-35

This study is devoted to the development of a non-linear anisotropic model for the human periodontal ligament (PDL). A thorough knowledge of the behaviour of the PDL is vital in understanding the mechanics of orthodontic tooth mobility, soft tissue response and proposed treatment plans. There is considerable evidence that the deformation of the PDL is the key factor determining the orthodontic tooth movement. The paper focuses on the biomechanical aspect of the behaviour of the PDL. In terms of continuous mechanics, the PDL may be treated as an anisotropic poro-visco-hyperelastic fibre-reinforced compressible material which is subject to large deformations and has an essentially non-linear behaviour. Furthermore, there are issues related to the non-linear tooth and PDL geometry. A new constitutive model for the PDL is proposed. The macroscopic continuum approach is used. The model is based on the non-linear large deformation theory, involving the Lagrangian description. The material is assumed to be compressible, visco-hyperelastic and transversely isotropic. A free-energy function is suggested that incorporates the properties. It also takes into account that the PDL behaves differently in tension and compression. The free-energy function and the associated constitutive equations involve several material parameters, which are to be evaluated from experimental strain-stress data available from the literature and the tooth movement experiments conducted by our team using novel optical motion analysis techniques.

Zia, M. K., K. A. Rmali, et al. (2007) “The expression of the von Hippel-Lindau gene product and its impact on invasiveness of human breast cancer cells”   Int J Mol Med 20(4): 605-11

The von Hippel-Lindau (VHL) gene is located on the short arm of chromosome 3, the mutations of which lead to the development of von Hippel-Lindau disease. The VHL gene is a putative tumour suppressor gene in VHL and a few other conditions, possibly by negative regulation of hypoxia- inducible factor-1 (HIF-1) and the stromal-derived factor-1 (SDF-1) receptor, CXCR4, via which the VHL protein negates angiogenesis and tumour cell migration. The current study investigated the expression of VHL at the mRNA and protein levels in clinical breast tumours and evaluated the impact of VHL on the invasion of human breast cancer cells in vitro. Primary breast cancer samples (n=124), adjacent non-cancerous breast tissues obtained from patients in cohort (n=33) and a panel of human breast cancer cells (n=12) were used. Tissue distribution of VHL protein in human breast cancer tissues was assessed using immunohistochemical analysis, and VHL transcript was determined using quantitative reverse transcription PCR. Breast cancer cell line MDA-MB-231 was transfected with a human VHL expression construct (pCR3-GFP/VHL) to allow forced overexpression of VHL in the cells. Invasiveness and migration of cancer cells were assessed using the Matrigel invasion and Cytodex-2 migration assays. Statistical analysis was performed using the Student's t-test. Our results showed that breast cancer cell lines MCF-7 and ZR-75-1 expressed very high levels of VHL transcripts, but the highly aggressive MDA-MB-231, MDA-MB-435 and MDA-MB-453 expressed either no VHL or a low level. The levels of VHL transcripts were significantly lower in grade 2 and grade 3 tumours (mean +/- SD, 1.36+/-0.55 and 0.9+/-0.37), compared with grade 1 tumours (12.3+/-7.6, p<0.002). Node-positive tumours had lower levels of VHL than node-negative tumours. Although tumours from patients with metastasis and from those who died of breast cancer had low levels of VHL, the most significant reduction in VHL was seen in tumours which developed local recurrence (p=0.03). The staining of VHL protein was most abundant in mammary epithelial cells and moderate in endothelial cells. Tumour cells in breast tissues had low to moderate VHL staining. pCR3-GFP/VHL-transfected MDA-MB-231 (MDA-MB-231VHL+) exhibited a reduced spontaneous in vitro invasiveness (14.8+/-2.7) compared with the control cells (18.4+/-1.4). MDA-MB-231VHL+ cells also lost their invasion response to HGF/SF, an invasion-inducing cytokine. The MDA-MB-231VHL+ cells had substantially reduced motility compared with that of the controls (14.8+/-0.7 for MDA-MB-231VHL+ and 20.7+/-1.2 for the control; p<0.001). Thus, VHL exerts inhibitory effects on the invasive and migratory capacity of breast cancer cells in vitro. Low levels of VHL occur in most aggressive breast tumours. Taken together, VHL is a powerful putative tumour suppressor gene in human breast cancer.

Zulfakar, M. H., M. Edwards, et al. (2007)   “Is there a role for topically delivered eicosapentaenoic acid in the treatment of psoriasis?”  Eur J Dermatol 17(4): 284-91

The n-3 fatty acids have demonstrable biological activities and have been associated with many health improvements from child brain development to arthritis. In this review we sought to pull together the works that have examined the potential use of n-3 fatty acids in psoriasis. The rationale of using EPA and/or its metabolites is supported by findings which suggest that it has anti-inflammatory properties and plays an important role in the resolution phase of inflammation. EPA use in psoriasis has also been demonstrated in trials using oral, intravenous, and topical preparations, with generally positive outcomes. Depth profile analysis revealed that EPA and its metabolite, 15-HEPE are deposited in the epidermis, particularly in the metabolically active basal layer. This is considered advantageous in psoriasis therapy. Currently there are many unknowns about psoriasis aetiology and the effects of blocking different cytokines have on the disease progression. Furthermore not enough is known about EPA effects on cellular immunity other than via prostaglandin and leukotriene synthesis to fully understand the mode of action of EPA. However, evidence so far suggests EPA does have a potential role in the treatment of psoriasis, in particular for topical treatments either as an active anti-inflammatory agent by itself, or as a dual action permeation enhancer for other anti-psoriatic treatments. The challenges include optimising the delivery of EPA to the skin and determining the derivatives of EPA which would give maximal effects, and overcoming pharmacokinetic and formulation problems to optimally deliver EPA to its intended target cells.
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