APPENDIX ONE: MSc Tissue Engineering Student Feedback 2007 - 2008
	Positive aspects of the teaching
	Suggestions for improvements

	
Each lecturer was obviously well versed in their subject area, confident and clear in their presentation style


The visits to outpatient clinics were refreshing, however the majority had little application to tissue engineering. That being said the clinic with Prof. Harding was informative, interesting and applicable


The enthusiasm of some lecturers made learning more enjoyable


The lecture handouts (when usually provided after a class!)


Lectures were clear and understanding of concepts were focused


In detail aspects of the tissue engineering were covered


Very positive, interactive environment


Exciting subject


Wide range of areas covered


Some lecturers very good


Handouts good


Very impressed with staff.


Very professional and receptive


Cutting edge:  research/tools/ information


	
There appeared to be no progression during the course, other than the volume of information


The lectures were stand alone, so the overall understanding all developed at the end


The timing of module 2 (3hours of continual lecturing) did cause the mind to switch off


On the other hand module 3 had the same (if not slightly more) lecture time during the day yet was over an additional hour; the break was well received


The volume of information in module 2 far exceeded any of the other modules, creating imbalance. Equal weighting for equal worth would be appreciated


Need more feed back, sooner, for assignments accomplished


If basics like cell biology can be briefly covered before the main lectures


A few internal assessments (like multiple choice questions) would help us to know how much of the course we are retaining/understanding


Give feedback earlier so we can improve on subsequent essays/presentations


Give us more feedback


Why not put all material on blackboard - only module 4 was there




	
World class


Was happy about the improvement of staff at all levels (e.g. from post doc –MB/research board members)


Excellent mix, very happy


	
Really ought to let us give individual feedback on each lecture – impossible to make general comments about all lectures


Greater variety of teaching methods –most of course was didactic lectures with just one having some element of problem solving based learning


Lecture by Dr Stephens – we might learn more if different teaching methods were used in addition to lectures


More feedback and bench marking exercises so students know how to evaluate/improve performance


Earlier intro to lab techniques. Whilst some were useful post-lecture, most was ‘nuts + bolts’ and could have been demonstrated earlier in the term/avoid bottled necking later on.


More research topics – list was too small causing infighting and students seeking out own projects/gazumping others etc


Study time taken away by admin teething problems!


More info for students (overseas especially) about settling in, counselling services, British culture, laws, norms


More measurement exercises in module 4 was hard to gauge progress


A more formal rep/feedback process maybe an official CTIER PhD or MSc rep linked to MB



APPENDIX TWO: Grants Awarded 2008
Biosciences

	Investigators
	Sponsor
	Amount

£
	Title

	Dr A L Jones (ADMIN), Dr DA Carter (BIOSI), Prof PJ Kemp (BIOSI), Dr E Mahenthiralingam (BIOSI), Dr DN George (PSYCH), Dr CL Harris (MEDIC), Prof SB Dunnett (BIOSI), Prof D J Blake (MEDIC)
	The Wellcome Trust
	4,320
	Vacation Scholarships

	Dr ND Allen (BIOSI), Prof A Rosser (BIOSI), Prof SB Dunnett (BIOSI)
	Medical Research Council
	705,528
	Development of a platform to generate clinical grade neural progenitors for transplantation in Huntingtons disease

	Prof B Caterson (BIOSI), Dr AJ Hayes (BIOSI), Dr CE Hughes (BIOSI)
	Arthritis Research Campaign
	161,966
	Chondroitin sulphate glycosaminoglycan sulphation motifs as biomarkers for stem/progenitor cell niches in musculoskeletal tissues

	Prof CW Archer (BIOSI), Dr H Toumi (BIOSI)
	The British Orthopaedic Association
	139,725
	Evaluation of potential for spontaneous repair of degenerative articular cartilage re-growth in OA knee by cartilage stem cells

	Prof SB Dunnett (BIOSI), Prof A Rosser (BIOSI)
	Medical Research Council
	686,594
	Viability, specificity and yields of clinical grade primary and expanded fetal cells for neural transplantation

	Prof SB Dunnett (BIOSI), Prof PG Edwards (CHEMY), Dr S Paisey (BIOSI), Prof KD Fox (BIOSI)
	Royal Society
	11,250
	Additional coils to enable detection of 19F fluoro-dopa by MRI

	Dr E M Tippmann (CHEMY), Dr DD Jones (BIOSI)
	The Wellcome Trust
	19,197
	Incorporation of unnatural amino acids into proteins by directed evolution

	Prof B Caterson (BIOSI), Dr CE Hughes (BIOSI)
	Eli Lilly and Company
	15,500
	BC3 hybridoma

	Prof SB Dunnett (BIOSI)
	The Wellcome Trust
	41,622
	Research into Parkinson's disease

	Dr D Riccardi (BIOSI), Prof PJ Kemp (BIOSI)
	Amgen Inc
	11,700
	An investigation of the ability of calcimimetics to inhibit vascular calcification in vitro and invivo

	Prof B Caterson (BIOSI), Prof CM Dent (MEDIC), Dr CE Hughes (BIOSI)
	Medical Research Council
	200,000
	Biomarkers of musculoskeletal diseases: Diagnosis and treatment of arthritis

	Prof SB Dunnett (BIOSI)
	Commission of European Communities
	280,582
	Restorative plasticity at corticostriatal excitatory synapses

	Prof SB Dunnett (BIOSI)
	Commission of European Communities
	452,249
	European consortium for stem cell for neurodegenerative diseases (NeuroStemCell)

	
	Grants Awarded
	2,730,233
	


Chemistry

	Investigators
	Sponsor
	Amount
	Title

	Dr MB Hallett (MEDIC), Dr D J Miller (CHEMY), Prof RK Allemann (CHEMY)
	Medical Research Council
	200,724
	Pharmacological targeting of cytosolic calpain-1: The development of novel inhibitors

	Prof RK Allemann (CHEMY), Dr AT Jones (PHRMY), Dr HD Summers (PHYSX), Prof PJ Smith (MEDIC), Dr R Errington (MEDIC)
	Engineering and Physical Sciences Research Council
	725,891
	Intracellular biophotonic nanoswitches

	Prof RK Allemann (CHEMY), Dr D J Miller (CHEMY), Dr E M Tippmann (CHEMY)
	Biotechnology and Biological Sciences Research Council
	607,992
	Probing sesquitperpene synthase chemistry with non-canonical amino acids

	Dr MC Bagley (CHEMY)
	Aventis Pharma Ltd
	31,000
	New methods for rapid garnett H/D exchange and related processes using microwave irradiation

	
	Grants Awarded
	1,565,607
	


Dental

	Investigators
	Sponsor
	Amount
	Title

	Dr P Stephens (DENTL), Dr L Davies (DENTL)
	The Wellcome Trust
	40,230
	Cell culture reagents

	Dr X-Q Wei (DENTL)
	Royal Society
	3,982
	China Uk science networks

	Dr R Moseley (DENTL), Prof D Thomas (DENTL)
	Peplin Ltd
	24,000
	An investigation correlating the mechanisms by which PEP005 and related compounds stimulate wound healing in vitro to improved dermal comesis in vivo

	
	Grants Awarded
	68,212
	


Engineering
	Investigators
	Sponsor
	Amount
	Title

	Dr CA Holt (ENGIN)
	Royal Society
	1,600
	Digital image correlation as a technique to validate finite element models

	
	Grants Awarded
	1,600
	


Medic

	Investigators
	Sponsor
	Amount
	Title

	Dr S A Jones (MEDIC), Dr AM Gallimore (MEDIC), Dr AS Williams (MEDIC)
	Arthritis Research Campaign
	172,197
	Regulation of inflammatory arthritis by gp130-mediated T-cell responses

	Prof C Butler (MEDIC), Dr C V E Powell (MEDIC), Prof N Topley (MEDIC), Dr VB O'Donnell (MEDIC), Dr K O'Brien (MEDIC), Dr A Edwards (MEDIC)
	National Assembly for Wales (WORDHSC)
	139,897
	EURICA: The epidimiology of urinary tract infection (UTI) in children with acute illness in primary care

	Prof C Butler (MEDIC), Dr K O'Brien (MEDIC), Prof N Topley (MEDIC), Dr A Edwards (MEDIC), Dr VB O'Donnell (MEDIC), Dr C V E Powell (MEDIC)
	National Assembly for Wales (WORDHSC)
	72,058
	Service Support costs for EURICA project

	Prof K Harding (MEDIC)
	B Braun Medical Ltd
	60,000
	Silver Card Agreement

	Prof K Harding (MEDIC)
	ConvaTec Limited
	20,000
	Overarching agreement

	Prof K Harding (MEDIC)
	KCI Europe Holding BV
	88,267
	Evaluation of the clinical efficacy of products, systems and information in accordance with a trials protocol

	Prof K Harding (MEDIC)
	Nitric Bio Therapeutics Inc
	300,000
	A phase II clinical trial on the reduction of meticillin resistant Staphylococcus Aureus in MRSA positive ulcers

	Dr DM Baird (MEDIC)
	The Wellcome Trust
	37,400
	Dynamics of human telomeres

	Dr M Gumbleton (PHRMY), Dr DF Griffiths (MEDIC)
	Wyeth Europa Ltd
	25,000
	Caveolin-1 tumour status as a biomarker to predict responsiveness to mTOR inhibitors in RCC

	Prof B Caterson (BIOSI), Prof CM Dent (MEDIC), Dr CE Hughes (BIOSI)
	Medical Research Council
	200,000
	Biomarkers of musculoskeletal diseases: Diagnosis and treatment of arthritis

	Prof K Harding (MEDIC)
	Zoobiotic Ltd
	104,000
	Gold card agreement

	Prof K Harding (MEDIC), Prof PE Price (MEDIC)
	Photopharmica Ltd
	125,000
	Monitoring

	Prof N Topley (MEDIC)
	Baxter
	22,966
	Japan Fluid study

	Prof N Topley (MEDIC)
	Baxter Renal Division
	30,406
	Global fluid study

	Prof N Topley (MEDIC)
	Medical Research Council
	429,787
	DPFS Resource request (Cardiff University/Bristol University SARTRE): A Core Protein Production Facility

	Prof PE Price (MEDIC)
	University of Bristol
	6,655
	Development of a cognitive-behaviour intervention to reduce the risk of re-ulceration in patients with diabetes

	
	Grants Awarded
	1,449,481
	


Optom

	Investigators
	Sponsor
	Amount
	Title

	Dr AJ Quantock (OPTOM), Dr R Young (OPTOM), Dr CE Tucker (PHYSX), Prof KMA Meek (OPTOM)
	Engineering and Physical Sciences Research Council
	632,369
	A physical characterisation of assembly mechanisms and light transmission in cornea

	Dr C Knupp (OPTOM), Dr AJ Quantock (OPTOM)
	Biotechnology and Biological Sciences Research Council
	311,738
	Towards a functional understanding of proteoglycan-collagen associations in the cornea by 3-dimensional electron microscopy of gene-targeted mutants

	Dr M Votruba (OPTOM)
	Medical Research Council
	407,108
	Mitochondrial shaping proteins in models of optic neuropathy

	Dr J Morgan (OPTOM), Prof W Drexler (OPTOM), Dr F Sengpiel (BIOSI)
	Medical Research Council
	281,975
	Optophysiological characterisation of retinal ganglion cell function by ultrahigh-resolution optical coherence tomograph

	Dr AJ Quantock (OPTOM)
	Sasakawa Foundation of Great Britain
	2,500
	Scientific research exchange between Cardiff and Japan

	
	Grants Awarded
	1,635,690
	


Pharmacy

	Investigators
	Sponsor
	Amount
	Title

	Dr CM Heard (PHRMY)
	Malaysian Government
	47,624
	Formulation effects in anti-microbial activity - Nor Hayati Binti Abu Samah

	Dr M Gumbleton (PHRMY), Dr C Morris (PHRMY)
	Defence Science and Technology Laboratory
	39,930
	Evaluation of the stability and bioavailability of anti-microbial peptides

	Dr M Gumbleton (PHRMY), Dr DF Griffiths (MEDIC)
	Wyeth Europa Ltd
	25,000
	Caveolin-1 tumour status as a biomarker to predict responsiveness to mTOR inhibitors in RCC

	Dr M Gumbleton (PHRMY), Dr D Schmaljohann (PHRMY), Dr JC Birchall (PHRMY), Dr AT Jones (PHRMY), Dr CJ Allender (PHRMY)
	Royal Society
	4,644
	China - Uk network

	
	Grants Awarded
	117,198
	


Social Healthcare Studies

	Investigators
	Sponsor
	Amount
	Title

	Dr M Busse (SOHCS)
	National Assembly for Wales (WAG)
	9,938
	Development and evaluation of a falls management DVD resource for people with a neurodegenerative disease

	Mr MJ Smith (SOHCS), Dr V Sparkes (SOHCS)
	Research Capacity Building Collaboration Wales
	9,000
	Scapulohumeral assessment in the clinical setting: the development of a robust measurement tool

	
	Grants Awarded
	18,938
	


APPENDIX THREE: Publications from CITER Members in 2008
Abdelouahab, N. and C. Heard (2008). "Effect of the major glycosides of Harpagophytum procumbens (Devil's Claw) on epidermal cyclooxygenase-2 (COX-2) in vitro." J Nat Prod 71(5): 746-9.


Harpagophytum procumbens, commonly known as Devil's Claw, is indigenous to southern Africa, and extracts of the tubers have been used for centuries in the treatment of a variety of inflammatory disorders. Its major active components, harpagoside (1), harpagide (2), 8-coumaroylharpagide (3), and verbascoside (4), are believed to interact either synergistically or antagonistically in modulating the enzymes responsible for inducing inflammation, although this has not been probed hitherto. In the current work, the ability of these compounds to inhibit the expression of COX-2 following administration to freshly excised porcine skin has been investigated. An ethanol-soluble extract of H. procumbens tubers and two of the pure compounds tested showed promising activity in Western blotting and immunocytochemical assays, with harpagoside (1) and 8-coumaroylharpagide (3) exhibiting greater reductions in COX-2 expression than verbascoside (4). Harpagide (2) caused a significant increase in the levels of COX-2 expression after 6 h of topical application. The data suggest that the efficacy of H. procumbens is dependent upon the ratios of compounds 1-4 present, which is inconsistent with some current official monograph specifications based solely on harpagoside (1) content.

Abdelouahab, N. and C. M. Heard (2008). "Dermal and transcutaneous delivery of the major glycoside constituents of Harpagophytum procumbens (Devil's Claw) in vitro." Planta Med 74(5): 527-31.


The potential of the administration of Harpagophytum procumbens extract via the topical route has not been studied previously. In the current work, the dermal and transcutaneous delivery of the major pharmacologically active constituents present in H. procumbens tuber extract were determined across porcine ear skin from four vehicles: de-ionised water, 30 % ethanol in water (v/v), PEG 400, 50 : 50 PEG 400 in 30 % EtOH (v/v). Permeation profiles were obtained under infinite conditions and tape stripping was performed at 24 h. The permeation of the compounds varied according to their physicochemical properties as well as the nature of the vehicle. The highest permeation was found from the ethanol/water saturated solutions and the lowest MW harpagide was obtained at significantly higher concentrations in the receptor phase compared to the rest of the compounds, with the permeability coefficient being inversely dependent on dielectric constant of the vehicle. Depth profiling revealed higher penetration of all compounds from ethanol/water; in addition, significantly higher amounts of the pro-inflammatory harpagide were present in the strips and the remaining epidermis compared to other compounds. This suggests that ethanol is not a suitable vehicle as it leads to more harpagide penetration, potentially counteracting the anti-inflammatory activity of the other compounds. The development of new systems for local cutaneous inflammation (e. g., psoriasis, eczema) and subcutaneous inflammation (e. g., arthritis) is supported.

Abdulmajed, K. and C. M. Heard (2008). "Topical delivery of retinyl ascorbate. 3. Influence of follicle sealing and skin stretching." Skin Pharmacol Physiol 21(1): 46-9.


This influence of skin stretching and hair follicle sealing on the delivery of retinyl ascorbate (RA-AsA) to the epidermis was probed in vitro. Porcine ear skin was subjected to stretching by 2 and 4 mm (3.3 and 6.7%, respectively); the hair follicles of other skin sections were located and painstakingly sealed using adhesive. After mounting in Franz cells the skin was dosed with 100 microl of 2.5 mM RA-AsA in methanol/PBS with water as receptor phase. After 24 h the diffused areas were subjected to tape stripping, and the amount of RA-AsA was determined in 5 groups of 9 strips. Statistical analysis of the resulting depth profiles showed that there was no statistical difference between unstretched skin and the skin that had the follicles sealed across the 5 depth bands. Between 0 and 2 mm stretch there were generally significant differences; between 0 and 4 mm p < 0.001 was obtained at each depth. The data from this limited exercise suggest that in native skin the follicular route does not contribute to dermal absorption, but when disturbed (as when stretched) follicular delivery can substantially increase drug delivery into the skin by up to approximately 20-40%. Skin stretching becomes difficult beyond about 7%.

Abraham, R., V. Moskvina, et al. (2008). "A genome-wide association study for late-onset Alzheimer's disease using DNA pooling." BMC Med Genomics 1: 44.


ABSTRACT: BACKGROUND: Late-onset Alzheimer's disease (LOAD) is an age related neurodegenerative disease with a high prevalence that places major demands on healthcare resources in societies with increasingly aged populations. The only extensively replicable genetic risk factor for LOAD is the apolipoprotein E gene. In order to identify additional genetic risk loci we have conducted a genome-wide association (GWA) study in a large LOAD case - control sample, reducing costs through the use of DNA pooling. 
METHODS: DNA samples were collected from 1,082 individuals with LOAD and 1,239 control subjects. Age at onset ranged from 60 to 95 and Controls were matched for age (mean = 76.53 years, SD = 33), gender and ethnicity. Equimolar amounts of each DNA sample were added to either a case or control pool. The pools were genotyped using Illumina HumanHap300 and Illumina Sentrix HumanHap240S arrays testing 561,494 SNPs. 114 of our best hit SNPs from the pooling data were identified and then individually genotyped in the case - control sample used to construct the pools. 
RESULTS: Highly significant association with LOAD was observed at the APOE locus confirming the validity of the pooled genotyping approach.For 109 SNPs outside the APOE locus, we obtained uncorrected p-values </= 0.05 for 74 after individual genotyping. To further test these associations, we added control data from 1400 subjects from the 1958 Birth Cohort with the evidence for association increasing to 3.4 x 10-6 for our strongest finding, rs727153.rs727153 lies 13 kb from the start of transcription of lecithin retinol acyltransferase (phosphatidylcholine - retinol O-acyltransferase, LRAT). Five of seven tag SNPs chosen to cover LRAT showed significant association with LOAD with a SNP in intron 2 of LRAT, showing greatest evidence of association (rs201825, p-value = 6.1 x 10-7). 
CONCLUSION: We have validated the pooling method for GWA studies by both identifying the APOE locus and by observing a strong enrichment for significantly associated SNPs. We provide evidence for LRAT as a novel candidate gene for LOAD. LRAT plays a prominent role in the Vitamin A cascade, a system that has been previously implicated in LOAD.

Addy, L. D., C. D. Lynch, et al. (2008). "The teaching of implant dentistry in undergraduate dental schools in the United Kingdom and Ireland." Br Dent J 205(11): 609-14.


OBJECTIVES: The objective of this paper is to describe the contemporary teaching of dental implantology to dental undergraduates in the United Kingdom and Ireland. The paper also aims to assess the attitudes of dental school educators in relation to future trends in dental implant training for dental undergraduates. 
METHODS: An online questionnaire relating to current and future possible trends in dental implantology education was developed and distributed to Heads of Division/Departments of Restorative Dentistry, or equivalent, in each of the 15 dental schools with undergraduate dental programmes in the United Kingdom and Ireland. The questionnaire included both 'open' and 'closed' style questions. 
RESULTS: All 15 dental schools invited to participate in this survey responded. Of the 15 schools, two do not provide any training for their undergraduate dental students in relation to implant dentistry. The teaching is mainly delivered in lecture-based or phantom head room settings (eight of the 13 implant-teaching schools). Only four schools allow their students to interact clinically with implant patients. All schools anticipate an increase in dental implant teaching in the next five years, however, there is much variation in the scope and nature of this increase. 
CONCLUSIONS: The teaching of dental implants in the UK and Ireland has increased since the time of previous surveys. It would seem prudent for this theme of teaching to further increase in order to best prepare graduating students for independent clinical practice.

Akhtar, S., A. J. Bron, et al. (2008). "Ultrastructural analysis of collagen fibrils and proteoglycans in keratoconus." Acta Ophthalmol 86(7): 764-72.


PURPOSE: To investigate ultrastructural alterations in the distribution of collagen fibrils (CFs) and proteoglycans (PGs) in the keratoconus cornea. 
METHODS: Four normal corneas (donor age 24-75 years) and four severe and one mild keratoconus corneas (donor age 24-47 years) were fixed in 2.5% glutaraldehyde containing 0.05% cuprolinic blue dye for electron microscopy. Analyses were carried out on approximately 39 000 CF and 66 000 PG filaments in the anterior, middle and posterior stroma, using analySIS soft imaging software. 
RESULTS: In severe keratoconus, stromal lamellae were seen to undulate in most regions, whereas in mild keratoconus only the middle and posterior lamellae were affected. In keratoconus corneas the mean diameter and interfibrillar spacing of CFs was reduced in all zones (p < 0.0001) and the CF and PG number density and area fractions were significantly increased (p < 0.0001) compared with in normal corneas and were higher (p < 0.0001) in the corneas with severe keratoconus than in that with mild keratoconus. The lamellae contained microfibrils (8-9 nm wide) and, in addition, PGs embedded within CFs. Degenerate keratocytes containing PGs were found in all keratoconus corneas. 
CONCLUSIONS: These studies suggest that as keratoconus progresses, the PG content of the stroma increases, whereas fibril diameter is reduced. The altered stromal content of PGs may influence CF diameters and their organization in keratoconus, weakening lateral cohesion and resulting in significant disorder of CF packing.

Akhtar, S., B. C. Kerr, et al. (2008). "Immunochemical localization of keratan sulfate proteoglycans in cornea, sclera, and limbus using a keratanase-generated neoepitope monoclonal antibody." Invest Ophthalmol Vis Sci 49(6): 2424-31.


PURPOSE: To evaluate the use of neoepitope monoclonal antibody BKS-1, which recognizes keratanase-generated keratan sulfate (KS) stubs on keratan sulfate proteoglycans in human cornea, limbus, and sclera. 
METHODS: BKS-1 specifically recognizes a keratanase-generated neoepitope [N-acetyl-glucosamine-6-sulfate (GlcNAc-6-S)] at the nonreducing terminal of corneal and skeletal KS glycosaminoglycan chains. It was produced by using keratanase-digested KS peptides from bovine cartilage aggrecan as the immunizing antigen. BKS-1 was used in conjunction with 5D4 to analyze the KS distribution in human cornea, limbus, and sclera using Western blotting, immunohistochemistry, and electron microscopy. 
RESULTS: 5D4 Western blot analysis displayed a diffuse staining pattern, and it was difficult to distinguish differences among cornea, sclera, and limbus. However, BKS-1 showed differences in KS levels, with higher levels in the cornea and lower levels in the limbus and sclera. Ultrastructural studies showed that the monoclonal antibody (mAb) BKS-1 neoepitope was not observed in the epithelium or basement membrane; however, 5D4 was present in these layers. Large quantities of both antibodies were present in Bowman's layer, stroma, and Descemet's membrane, but the quantity of 5D4 was significantly higher (P < 0.001) than the quantity of BKS-1 in all these layers of the cornea. 
CONCLUSIONS: mAb 5D4 recognizes oversulfated structures within KS chains, whereas BKS-1 recognizes a single neoepitope on KS after keratanase digestion of monosulfated KS disaccharides. With the use of BKS-1, the authors identified a more clearly defined pattern for KS distribution in the cornea than was seen with 5D4. The presence of a large quantity of BKS-1 immunostaining in the cornea suggests that KS-substituted proteoglycans are more prevalent in the cornea than in the limbus or sclera.

Al-Ahmar, A. O., C. D. Lynch, et al. (2008). "Quality of master impressions and related materials for fabrication of complete dentures in the UK." J Oral Rehabil 35(2): 111-5.


The aim of this study was to examine the quality of master impressions and related materials for fabricating complete dentures in the UK. One hundred and fifty pre-piloted questionnaires were distributed to a number of dental laboratories in the UK with large catchment areas. Information requested related to the quality and choice of techniques for the master impression stage of fabricating complete dentures, as well as prescription of materials for occlusal registration, amongst others. All information was recorded anonymously. One hundred and forty-four completed questionnaires were returned. All items were provided on a private basis. Eighty-three per cent (n=119) of master impressions were made using a custom tray, the remainder were made using a plastic stock tray. The most commonly used impression material was zinc oxide-eugenol (42%, n=60), followed by polyvinylsiloxane (39%, n=56) and irreversible hydrocolloid (19%, n=28). Master casts were poured after a minimum of 4 days. Eleven per cent of impressions examined (n=16) were judged to have errors. It was reported that 64% of master impressions (n=92) examined had been disinfected adequately. While this study revealed evidence of good clinical practice, particularly in relation to the selection of impression trays and quality of master impressions for complete dentures, there were some areas of concern, particularly in relation to the disinfection of the impressions examined. Dental practitioners should aim to provide their patients with high-quality prostheses by observing best clinical practice at all times.

Allen, N. D. (2008). "Temporal and epigenetic regulation of neurodevelopmental plasticity." Philos Trans R Soc Lond B Biol Sci 363(1489): 23-38.


The anticipated therapeutic uses of neural stem cells depend on their ability to retain a certain level of developmental plasticity. In particular, cells must respond to developmental manipulations designed to specify precise neural fates. Studies in vivo and in vitro have shown that the developmental potential of neural progenitor cells changes and becomes progressively restricted with time. For in vitro cultured neural progenitors, it is those derived from embryonic stem cells that exhibit the greatest developmental potential. It is clear that both extrinsic and intrinsic mechanisms determine the developmental potential of neural progenitors and that epigenetic, or chromatin structural, changes regulate and coordinate hierarchical changes in fate-determining gene expression. Here, we review the temporal changes in developmental plasticity of neural progenitor cells and discuss the epigenetic mechanisms that underpin these changes. We propose that understanding the processes of epigenetic programming within the neural lineage is likely to lead to the development of more rationale strategies for cell reprogramming that may be used to expand the developmental potential of otherwise restricted progenitor populations.
Bagga, V., S. B. Dunnett, et al. (2008). "Ascorbic acid increases the number of dopamine neurons in vitro and in transplants to the 6-OHDA-lesioned rat brain." Cell Transplant 17(7): 763-73.


The inadequate survival of dopamine neurons following intracerebral transplantation is in part attributed to the generation of reactive oxygen species and subsequent oxidative stress. To address this, we investigated whether the antioxidant ascorbic acid (vitamin C) had any effect on the yields of dopamine neurons derived from E14 rat ventral mesencephalic cells in vitro and in grafts. Following in vitro differentiation in medium containing ascorbic acid at concentrations ranging from 20 to 100 microM, significantly more neurons were immunopositive for the marker of mesencephalic dopamine neurons, tyrosine hydroxylase (TH), when compared to standard differentiation conditions containing no ascorbic acid. Mesencephalic cell suspensions supplemented with 100 microM ascorbic acid were also transplanted into unilateral 6-OHDA-lesioned rats and behavioral rotation was assessed at 2, 4, and 6 weeks post transplantation. Grafts pretreated with ascorbic acid contained significantly more surviving dopamine neurons compared to nontreated grafts. However, no significant difference in rotation score was observed, with both groups showing a reversal and overcompensation of rotational bias. In addition, no evidence of neurogenesis of nigral dopamine neurons was observed in transplant groups. While the increased number of dopamine neurons observed in our study following ascorbic acid treatment may reflect a selective survival effect, our in vitro results suggest that ascorbic acid may act to increase the number dopamine neurons, both in culture and following transplantation, by stimulating dopaminergic differentiation of neural precursors from the fetal ventral mesencephalon.

Bagley, M. C., T. Davis, et al. (2008). "Microwave-assisted synthesis of 5-aminopyrazol-4-yl ketones and the p38(MAPK) inhibitor RO3201195 for study in Werner syndrome cells." Bioorg Med Chem Lett 18(13): 3745-8.


5-Aminopyrazol-4-yl ketones are prepared rapidly and efficiently using microwave dielectric heating from beta-ketonitriles by treatment with N,N'-diphenylformamidine followed by heterocyclocondensation by irradiation with a hydrazine. The inhibitory activity of RO3201195 prepared by this methodology was confirmed in hTERT-immortalized HCA2 and WS dermal fibroblasts at 200nM concentration, both by ELISA and immunoblot assay, and displays excellent kinase selectivity for p38alpha MAPK over the related stress-activated kinase JNK.

Baird, D. M. (2008). "Telomeres II." Exp Gerontol 43(1): 15-9.


The extent and potential significance of telomere erosion, as a function of age in human tissues, is becoming increasingly apparent. In this, the second yearly review on telomeres and ageing, I review a small selection of papers published between July 2006 and June 2007. This includes experimental evidence from mouse models concerning the mechanism by which telomere dysfunction could compromise tissue homeostasis, more evidence for telomere loss as a function of age, associations of telomere length with age-related disease and some new information concerning the inheritance of telomere length.

Baird, D. M. (2008). "Telomere dynamics in human cells." Biochimie 90(1): 116-21.


Human telomeres are intrinsically dynamic structures, with multiple biological processes operating to generate substantial length heterogeneity. Processes that operate specifically at the terminus, that include the end-replication problem coupled with C-strand resection, result in gradual telomere erosion with ongoing cell division. Rates of telomere erosion can be modulated by cell culture conditions and pleiotropic effects. Other processes, that are not consistent with the end replication problem, generate sporadic large-scale changes in telomere length. These events are detected in normal human cells and tissues; the severely truncated telomeres that result are potentially fusogenic and may lead to the types of genetic rearrangements that typify early-stage neoplasia. The processes that underlie sporadic telomeric deletion are unclear, but may include intra-allelic recombination within the T-loop structure, unequal sister chromatid exchange and replication fork stalling. The relative contributions of these processes in the generation of the heterogeneous telomere length profiles observed in human cells are discussed.

Baldwin, A. J., K. Busse, et al. (2008). "Expanded molecular diversity generation during directed evolution by trinucleotide exchange (TriNEx)." Nucleic Acids Res 36(13): e77.


Trinucleotide exchange (TriNEx) is a method for generating novel molecular diversity during directed evolution by random substitution of one contiguous trinucleotide sequence for another. Single trinucleotide sequences were deleted at random positions in a target gene using the engineered transposon MuDel that were subsequently replaced with a randomized trinucleotide sequence donated by the DNA cassette termed SubSeq(NNN). The bla gene encoding TEM-1 beta-lactamase was used as a model to demonstrate the effectiveness of TriNEx. Sequence analysis revealed that the mutations were distributed throughout bla, with variants containing single, double and triple nucleotide changes. Many of the resulting amino acid substitutions had significant effects on the in vivo activity of TEM-1, including up to a 64-fold increased activity toward ceftazidime and up to an 8-fold increased resistance to the inhibitor clavulanate. Many of the observed amino acid substitutions were only accessible by exchanging at least two nucleotides per codon, including charge-switch (R164D) and aromatic substitution (W165Y) mutations. TriNEx can therefore generate a diverse range of protein variants with altered properties by combining the power of site-directed saturation mutagenesis with the capacity of whole-gene mutagenesis to randomly introduce mutations throughout a gene.

Bazou, D., E. J. Blain, et al. (2008). "NCAM and PSA-NCAM dependent membrane spreading and F-actin reorganization in suspended adhering neural cells." Mol Membr Biol 25(2): 102-14.


Mediation of synchronous cell-cell interactions by NCAM and PSA-NCAM is examined here in aggregates (monolayers) of C6 polysialylated embryonic neural cells, formed rapidly (within 30 s) in suspension in an ultrasound trap. These cells express all three main isoforms of neural cell adhesion molecule (NCAM). The rate of extension of perimeter contact (i.e., membrane spreading) between closely adjacent cells and the temporal reinforcement of the Filamentous (F)-actin cytoskeleton at those regions were measured. Enzymatic removal of the cell-cell repelling polysialic acid (PSA) increases the rate of NCAM-induced membrane spreading, while removal of NCAM-120 had no detectable effect. Competitive peptide inhibition of the third immunoglobulin domain of NCAM significantly reduced the rate of membrane spreading, while NCAM siRNA transfected cells lost their ability to spread. It is argued that NCAM induced contact is the initial requirement for membrane spreading and facilitates conditions for subsequent cytoskeletal reorganization in these neural cells.

Bazou, D., W. T. Coakley, et al. (2008). "Long-term viability and proliferation of alginate-encapsulated 3-D HepG2 aggregates formed in an ultrasound trap." Toxicol In Vitro 22(5): 1321-31.


We report proof of principle here of a gel encapsulation technique that departs from the minimum surface area to volume restriction of spherical microcapsules and allows gelation of preformed high-density (>or=2x10(4) cells/aggregate) 3-D HepG2 cell aggregates. The process involves forming a discoid 3-D cell aggregate in an ultrasound standing wave trap (USWT), which is subsequently recovered and encapsulated in alginate/CaCl2 hydrogel. The size of the ultrasound-formed aggregates was dependent upon the initial cell concentration, and was in the range of 0.4-2.6 mm in diameter (for cell concentrations ranging between 10(4) and 5x10(6)/ml). At low cell concentrations (<or=5x10(5)/ml), aggregates were 2-D, while at concentrations of >or=10(6)/ml, 3-D aggregates were generated. Cells in non- and encapsulated 3-D HepG2 aggregates remained 70-80% viable over 10 days in culture. The proliferative activity of the aggregates resulted in the doubling of the aggregate cell number and a subsequent increase in the aggregate thickness, while albumin secretion levels in encapsulated aggregates was 4.5 times higher compared to non-encapsulated, control aggregates. The results reported here suggest that the ultrasound trap can provide an alternative, novel approach of hydrogel cell encapsulation and thus rapidly (within 5 min) produce in vitro models for hepatocyte functional studies (for example, toxicity studies particularly if primary hepatocytes are used) in a tissue-mimetic manner.

Bondeson, J., S. Wainwright, et al. (2008). "The regulation of the ADAMTS4 and ADAMTS5 aggrecanases in osteoarthritis: a review." Clin Exp Rheumatol 26(1): 139-45.


Destruction of articular cartilage is a key feature of a number of arthritides, osteoarthritis prominent among them. Aggrecan degradation, caused by increased activity of proteolytic enzymes that degrade macromolecules in the cartilage extracellular matrix, is followed by irreversible collagen degradation. The degradation of aggrecan is mediated by various matrix proteinases, mainly the aggrecanases, multidomain metalloproteinases belonging to the ADAMTS (a disintegrin and metalloproteinase with thrombospondin motifs) family. There has been much interest in the possible role of these aggrecanases, mainly ADAMTS4 and ADAMTS5, as therapeutic targets in osteoarthritis. There is still debate which of them is the major aggrecanase in osteoarthritis, however, as well as major issues concerning how they are regulated, with possible discrepancies between murine models and results obtained using human osteoarthritis tissue. This review discusses some recent data regarding the regulation of ADAMTS4 and ADAMTS5 gene expression in osteoarthritis, with emphasis on the role of proinflammatory cytokines in driving these enzymes, and of the transcription factor NFkappaB in mediating their expression.

Boote, C., S. Hayes, et al. (2008). "Collagen organization in the chicken cornea and structural alterations in the retinopathy, globe enlarged (rge) phenotype--an X-ray diffraction study." J Struct Biol 161(1): 1-8.


An investigation into the collagenous structure of the mature avian cornea is presented. Wide-angle X-ray diffraction is employed to assess collagen organization in 9-month-old chicken corneas. The central 2-4mm corneal region features a preponderance of fibrils directed along the superior-inferior and nasal-temporal orthogonal meridians. More peripherally the orientation of fibrils alters in favor of a predominantly tangential arrangement. The chicken cornea appears to be circumscribed by an annulus of fibrils that extends into the limbus. The natural arrangement of collagen in the chicken cornea is discussed in relation to corneal shape and the mechanical requirements of avian corneal accommodation. Equivalent data are also presented from age-matched blind chickens affected with the retinopathy, globe enlarged (rge) mutation, characterized by an abnormally thick and flat cornea. The data indicate considerable realignment and redistribution of collagen lamellae in the peripheral rge cornea. In contrast to normal chickens, no obvious tangential collagen alignment was evident in the periphery of rge corneas. In mammals, the presence of a limbal fibril annulus is believed to be important in corneal shape preservation. We postulate that corneal flattening in rge chickens may be related to biomechanical changes brought about by an alteration in collagen arrangement at the corneal periphery.

Busse, M. E., G. Hughes, et al. (2008). "Use of hand-held dynamometry in the evaluation of lower limb muscle strength in people with Huntington's disease." J Neurol 255(10): 1534-40.


PURPOSE: Sub-clinical muscle involvement, including myopathic changes and mitochondrial dysfunction of skeletal muscle, has been reported in people with Huntington's disease (HD). Muscle strength was evaluated using a hand-held dynamometer. Reliability and validity in people with HD were determined. 
METHOD: Isometric muscle strength of 6 lower limb muscle groups was measured in 20 people with HD and matched healthy controls. People with HD were evaluated with the Unified Huntington's Disease Rating Scales (UHDRS). Within session reliability using intra-class correlation coefficients (ICC) was calculated. Discriminant and convergent validity was also evaluated. 
RESULTS: UHDRS motor scores of people with HD ranged from 28 to 80. Reliability of strength testing was excellent (ICC 0.86 to 0.98). People with HD had on average about half the strength of healthy matched controls. UHDRS motor scores and strength scores were significantly correlated (convergent) providing a further indication of validity of strength testing. 
CONCLUSIONS: The hand-held dynamometer is a reliable and valid measurement tool to detect strength differences between people with HD and a matched control group. There is significant reduction in lower limb muscle strength in HD which does not appear to have been described previously.

Busse, M. E., H. Khalil, et al. (2008). "Physical therapy intervention for people with Huntington disease." Phys Ther 88(7): 820-31.


BACKGROUND AND PURPOSE: The clinical symptoms of Huntington disease (HD) include progressive movement disorders, cognitive deficits, and behavioral changes, all of which affect an individual's ability to participate in activities of daily living. To date, very few quantitative or qualitative studies have been conducted to guide physical therapists working with people with HD. The objective of this study was to characterize current physical therapist practice for people with HD, thus informing the development of standardized clinical care and future research studies. 
SUBJECTS AND METHODS: Consultation with physical therapists working with people with HD was undertaken in the form of mailed questionnaires (n=49) and semistructured interviews (n=8). The development of the interview schedule was aided by consideration of the data obtained from the questionnaires. Themes identified from the interviews were considered in light of published literature and questionnaire responses. RESULTS: The main issues that emerged from the interviews were classified into 3 subthemes: (1) there is insufficient use of routine physical therapy-related outcome measures at different stages of HD, (2) there is underutilization of physical therapy services in managing HD (particularly in the early stages), and (3) the management of falls and mobility deficit progression is a key treatment aim for people with HD. 
DISCUSSION AND CONCLUSION: A conceptual framework for physical therapy intervention in HD was developed on the basis of the themes that emerged from the data in this study. Such a framework has utility for complex, progressive conditions such as HD and may facilitate clinical decision making and standardization of practice and affect the development of future physical therapy trials.

Button, K., R. van Deursen, et al. (2008). "Recovery in functional non-copers following anterior cruciate ligament rupture as detected by gait kinematics." Phys Ther Sport 9(2): 97-104.


OBJECTIVES: To evaluate if gait compensation strategies for selected kinematic variables can be identified in anterior cruciate ligament (ACL) deficient non-copers using two-dimensional (2D) clinical gait analysis. DESIGN: Prospective observational design, repeated measures. 
SETTING: University hospital, out-patients department. 
PATIENTS: Sixty-three patients that attended the acute knee screening service were diagnosed with an acute ACL rupture and consented to participate. A sub-set of 15 copers/adapters and 13 non-copers were eligible for final analysis because they were contactable for sub-classification and had gait analysis at 1 and 4 months post-injury. 
MAIN OUTCOME MEASURES: 2D video gait analysis for sagittal plane hip, knee and ankle kinematics and time-distance variables. 
RESULTS: At 4 months post-injury non-copers demonstrated significantly less recovery of knee angle (F((1,1))=5.79, p<0.024), hip displacement angle (F((1,1))=4.89, p<0.036), step length (F((1,1)) =6.80, p=0.015), cadence (F((1,1))=5.85, p=0.023) and velocity (F((1,1))=10.89, p=0.003), compared to copers/adapters. Also non-copers demonstrated altered correlations between gait parameters. 
CONCLUSION: At 4 months post-injury non-copers had an inferior gait performance compared to copers/adapters for kinematics and time-distance variables. 2D clinical kinematic gait analysis, particularly of the hip and knee can inform early rehabilitation techniques and monitor recovery.

Campbell, L., B. Jasani, et al. (2008). "Combined expression of caveolin-1 and an activated AKT/mTOR pathway predicts reduced disease-free survival in clinically confined renal cell carcinoma." Br J Cancer 98(5): 931-40.


We previously reported that tumour-associated caveolin-1 is a potential biomarker in renal cell carcinoma (RCC), whose overexpression predicts metastasis following surgical resection for clinically confined disease. Much attention has recently focused on the AKT/mTOR pathway in a number of malignancies, including RCC. Since caveolin-1 and the AKT/mTOR signalling cascade are independently shown to be important regulators of tumour angiogenesis, we hypothesised that caveolin-1 interacts with the AKT/mTOR pathway to drive disease progression and metastasis in RCC. The aims of this study were to determine (i) the expression status of the activated AKT/mTOR pathway components (phosphorylated forms) in RCC and (ii) their prognostic value when combined with caveolin-1. Immunohistochemistry for caveolin-1, pAKT, pmTOR, pS6 and p4E-BP1 was performed on tissue microarrays from 174 clinically confined RCCs. Significantly decreased mean disease-free survival was observed when caveolin-1 was coexpressed with either pAKT (2.95 vs 6.14 years), pmTOR (3.17 vs 6.28 years), pS6 (1.45 vs 6.62 years) or p4E-BP1 (2.07 vs 6.09 years) than when neither or any one single biomarker was expressed alone. On multivariate analysis, the covariate of 'caveolin-1/AKT' (neither alone were influential covariates) was a significant influential indicator of poor disease-free survival with a hazard ratio of 2.13 (95% CI: 1.15-3.92), higher than that for vascular invasion. Tumours that coexpressed caveolin-1 and activated mTOR components were more likely to be larger, higher grade and to show vascular invasion. Our results provide the first clinical evidence that caveolin-1 cooperates with an activated AKT/mTOR pathway in cancer and may play an important role in disease progression. We conclude that evaluation of the 'caveolin-1/AKT/mTOR axis' in primary kidney tumours will identify subsets of RCC patients who require greater postoperative surveillance and more intensive treatment.

Chen, L., X. Q. Wei, et al. (2008). "IL-23 promotes osteoclast formation by up-regulation of receptor activator of NF-kappaB (RANK) expression in myeloid precursor cells." Eur J Immunol 38(10): 2845-54.


Inflammation-mediated bone loss is a major feature of various bone diseases including rheumatoid arthritis, osteoarthritis and advanced periodontitis. Enhanced osteoclast development or activity at the inflammation site results in bone resorption. IL-23 is a heterodimeric cytokine belonging to the IL-6/IL-12 family that has been implicated in the pathogenesis of rheumatoid arthritis and demonstrated to play a role in osteoclastogenesis via stimulation of IL-17 production. In this study we investigated whether IL-23 contributes to the regulation of osteoclast differentiation independent of the IL-17 pathway. We show that IL-23 dose-dependently up-regulates receptor activator of NF-kappaB expression in primary murine bone marrow macrophages and RAW264.7 cells and thereby promotes commitment of myeloid precursor cells to receptor activator of NF-kappaB ligand-mediated osteoclastic differentiation. However, IL-23 by itself is insufficient to induce osteoclastogenesis. Increased osteoclastic differentiation of cells was associated with enhanced cathepsin K expression and dentine resorption indicating enhanced formation of functional osteoclasts. IL-17 was not detectable in culture supernatants and when added to cultures, did not promote differentiation of RAW264.7 cells. These results demonstrate that IL-23 can act directly on myeloid precursor cells in addition to indirectly stimulating receptor activator of NF-kappaB ligand production in osteoblasts and explains its potency in driving osteoclast development in inflammation-mediated bone pathology.

Clark, M. (2008). "Retrospective versus prospective cohort study designs for evaluating treatment of pressure ulcers: a comparison of 2 studies." J Wound Ostomy Continence Nurs 35(4): 391-4; quiz 395-6.


The effect of interventions designed to help prevent or treat pressure ulcers can be assessed through a number of study designs including retrospective and prospective cohort studies. This article highlights the strengths and weaknesses of these 2 approaches to data collection and analysis. Retrospective studies provide for analysis of large amounts of data with less investment, while prospective cohorts may capture clinically relevant variables missing from retrospective data sets. Prospective studies may also gather data in a more consistent and accurate manner. However, ensuring comparability between the various study groups (patient groups managed with different products or interventions) remains a challenge for both prospective and retrospective cohort studies. In retrospective cohort studies, allocation may be based on arbitrary reimbursement decisions, while prospective cohort designs may mask unequal distribution of key risk factors.

Coulman, S. A., A. Anstey, et al. (2008). "Microneedle mediated delivery of nanoparticles into human skin." Int J Pharm.


The development of novel cutaneous delivery technologies that can produce micron-sized channels within the outermost skin layers has stimulated interest in the skin as an interface for localised and systemic delivery of macromolecular and nanoparticulate therapeutics. This investigation assesses the contribution of physicochemical factors to the rate and extent of nanoparticle delivery through microchannels created in a biological tissue, the skin, by novel delivery technologies such as the microneedle array. The hydrodynamic diameter, zeta potential and surface morphology of a representative fluorescent nanoparticle formulation were characterised. Permeation studies using static Franz-type diffusion cells assessed (i) the diffusion of nanoparticle formulations through a model membrane containing uniform cylindrical microchannels of variable diameter and (ii) nanoparticle penetration across microneedle treated human skin. Wet-etch microneedle array devices can be used to significantly enhance the intra/transdermal delivery of nanoparticle formulations. However the physicochemical factors, microchannel size and particle surface charge, have a significant influence on the permeation and subsequent distribution of a nanoparticle formulation within the skin. Further work is required to understand the behaviour of nanoparticle formulations within the biological environment and their interaction with the skin layers following disruption of the skin barrier with novel delivery devices such as the microneedle array.

Cunnick, G. H., W. G. Jiang, et al. (2008). "Lymphangiogenesis and lymph node metastasis in breast cancer." Mol Cancer 7: 23.


INTRODUCTION: There have been few studies on lymphangiogenesis in the past due to the lack of specific lymphatic endothelial markers, and lymphatic-specific growth factors. Recently, these limitations have been relieved by the discovery of a small number of potential lymphatic-specific markers. The relationship between lymphangiogenesis and regional or distant metastasis has not previously been investigated in humans. Using these lymphatic markers, it is possible to explore the relationship between lymphangiogenesis and tumour metastasis. This study indirectly quantified lymphangiogenesis by measuring mRNA expression of all seven lymphatic markers described above in breast cancers and correlated these markers with lymphatic involvement and survival.  The cDNA from 153 frozen archived breast samples were analysed with Q-PCR for all seven lymphangiogenic markers. This was correlated with various prognostic factors as well as patient survival. 
RESULTS: There was significantly greater expression of all 7 markers in malignant compared to benign breast tissue. In addition, there was greater expression in lymph node positive/grade 3 tumours when compared to lymph node negative/grade 1 tumours. In 5 of the markers, there was a greater expression in poor NPI prognostic tumours when compared to favourable prognostic tumours which was not statistically significant. There was no association between recurrence risk and lymphangiogenic marker expression. 
CONCLUSION: In summary, the findings from this study show that lymphangiogenesis, measured by specific lymphatic marker expression, is higher in breast cancers than in normal breast tissue. Secondly, breast cancers which have metastasised to the regional lymphatics show higher expression compared to those which have not, although the individual differences for all five markers were not statistically significant.

Davies, G., T. A. Martin, et al. (2008). "Phospholipase-C gamma-1 (PLCgamma-1) is critical in hepatocyte growth factor induced in vitro invasion and migration without affecting the growth of prostate cancer cells." Urol Oncol 26(4): 386-91.


BACKGROUND: Phospholipase C gamma-1 (PLCgamma-1) is an intracellular signalling molecule regulating a number of biological processes including transporter mechanisms, transcription factors, and scaffolding proteins mediating cytoskeleton and membrane trafficking. Hepatocyte growth factor (HGF) is a pleiotrophic factor and a mediator of metastatic spread. This study sought to determine the effect of HGF on the invasive and migratory potential of prostate cancer cells targeted by a ribozyme transgene to PLCgamma-1. 
METHODS: A ribozyme transgene consisting of hammerhead ribozyme and antisense specific to PLCgamma-1 was cloned into a PEF6 expression vector and transfected into PC-3 cells. RT-PCR and Western blotting confirmed knock down of PLCgamma-1. In vitro invasion and a cytodex-2 bead motility assays with in vitro and in vivo growth models were used to assess the impact of PLCgamma-1 manipulation. 
RESULTS: PC-3 cells stably transfected with PLCgamma-1 ribozyme transgene (PC-3(DeltaPLC)gamma) manifested a reduction of PLCgamma-1 expression at mRNA/protein levels. HGF/SF increased invasiveness (P < 0.01) and motility (P < 0.0001) of PC-3(WT) and PC-3(PEF6) cells. In contrast, PLCgamma-1 knock down PC-3(DeltaPLC)gamma cells had reduced invasiveness (P < 0.05) and motility (P < 0.01) compared with PC-3(WT) and PC-3(PEF6) cells. Although there was a marginal change of cell growth in vitro, there was no difference in the rate of growth between PC-3(DeltaPLC)gamma, PC-3(WT), and PC-3(PEF6) cells. 
CONCLUSION: Targeting PLCgamma-1 by way of a hammerhead ribozyme to PLCgamma-1 is an effective method in reducing invasive phenotype of prostate cancer. PLCgamma-1 is a signalling intermediate that has prime influence on HGF induced cellular invasion and migration without affecting the growth of the cells.

Davies, L., D. R. Thomas, et al. (2008). "Factors influencing the career aspirations and preferred modes of working in recent dental graduates in wales." Prim Dent Care 15(4): 157-63.


INTRODUCTION: In England and Wales, National Health Service (NHS) primary dental care services are now commissioned on a local basis. In planning for the future, it is important that commissioning authorities have a clear understanding of the perspectives of recent dental graduates: vocational dental practitioners (VDPs). 
OBJECTIVES: This study investigated the career aspirations and preferred modes of working of VDPs in Wales. 
METHODOLOGY: Data were collected via a postal questionnaire, comprising 37 closed and open questions, mailed to all 59 VDPs in Wales. 
RESULTS: A total of 53 (90%) VDPs participated, of whom 47 saw their future in general dental practice: 5, 35, and 7 indicating a preference to work in the NHS, mixed (NHS and private), and private sector, respectively. None selected the Community Dental Service as their preferred vocation. More than half of all respondents intended to undertake a postgraduate qualification within the next five years and 22 wished to specialise. Of the 53 VDPs, 44 were concerned that lack of NHS contracts would limit where they could practise, and agreed that family and other social commitments were a significant influence on choice of practice location. Access to high-quality premises and continuing professional development were agreed as important by 41 VDPs. A majority (37) agreed that private dentistry was an attractive alternative to NHS dentistry. Of the respondents, 38 (22 females, 16 males) expected to work part-time at some point in the future and 14 said they would consider a career outside dentistry. Only nine VDPs agreed that they would be happy working in a single-handed practice and even fewer (six) indicated they would be happy working for a corporate body. 
CONCLUSIONS: Numerous factors impact on the career aspirations of VDPs. These factors have been quantified in this study, and healthcare-commissioning bodies need to be aware of them when planning future dental care provision in Wales.

Davies, L. C., E. J. Blain, et al. (2008). "Chondroitin sulphate impedes the migration of a sub-population of articular cartilage chondrocytes." Osteoarthritis Cartilage 16(8): 855-64.


OBJECTIVE: To determine whether chondroitin sulphate (CS) impedes the migration of primary articular chondrocytes. 
DESIGN: Articular chondrocytes were isolated from young and skeletally mature bovine animals. Boyden chambers were used to quantify chondrocyte migration on aggrecan in the presence and absence of CS chains. A novel in vitro model of cell migration into articular cartilage explants was designed to visualise and quantify the migration of labelled chondrocytes into cartilage matrix which had been treated with chondroitinase ABC to remove CS chains present. 
RESULTS: A consistent trend of increased migration with both age groups of a sub-population of chondrocytes was demonstrated on aggrecan in the absence of CS. These data were supported by results from the in vitro model of chondrocyte migration which demonstrated increasing numbers of a chondrocyte sub-population from both age groups of cartilage migrating into the chondroitinase ABC digested cartilage explants with time in culture. Minimal migration of these chondrocytes was demonstrated into phosphate buffered saline (PBS) treated control explants. 
CONCLUSIONS: We confirm that a sub-population of chondrocytes isolated from both young and skeletally mature articular cartilages have the ability to migrate. We also demonstrate that CS chains inhibit the migration of these articular chondrocytes and that their removal by chondroitinase ABC digestion enhances the migration of these chondrocytes. Such findings may provide a clinical application for improving cell-based cartilage repair strategies by enhancing integration between endogenous and repair tissue.

Davies, L. C., E. J. Blain, et al. (2008). "The potential of IGF-1 and TGFbeta1 for promoting "adult" articular cartilage repair: an in vitro study." Tissue Eng Part A 14(7): 1251-61.


Research into articular cartilage repair, a tissue unable to spontaneously regenerate once injured, has focused on the generation of a biomechanically functional repair tissue with the characteristics of hyaline cartilage. This study was undertaken to provide insight into how to improve ex vivo chondrocyte amplification, without cellular dedifferentiation for cell-based methods of cartilage repair. We investigated the effects of insulin-like growth factor 1 (IGF-1) and transforming growth factor beta 1 (TGFbeta1) on cell proliferation and the de novo synthesis of sulfated glycosaminoglycans and collagen in chondrocytes isolated from skeletally mature bovine articular cartilage, whilst maintaining their chondrocytic phenotype. Here we demonstrate that mature differentiated chondrocytes respond to growth factor stimulation to promote de novo synthesis of matrix macromolecules. Additionally, chondrocytes stimulated with IGF-1 or TGFbeta1 induced receptor expression. We conclude that IGF-1 and TGFbeta1 in addition to autoregulatory effects have differential effects on each other when used in combination. This may be mediated by regulation of receptor expression or endogenous factors; these findings offer further options for improving strategies for repair of cartilage defects.

Davies, M. and G. Elwyn (2008). "Advocating mandatory patient 'autonomy' in healthcare: adverse reactions and side effects." Health Care Anal 16(4): 315-28.


Promoting patient autonomy has become a key imperative in health service encounters. We will examine the potential negative effects of over-promoting patient autonomy and consider the impact on patient access, their experience and the provision of equitable services by focusing on an extreme manifestation of this trend, i.e. calls for patient involvement in health care decision making to be mandatory. Advocates of mandatory autonomy hold that patients have a duty to themselves, to society and to the medical system to make decisions on their health care independently. Models of mandatory autonomy may be contrasted to those of optional autonomy that seek to ascertain patients' decisional preferences and to understand wider limitations on their freedom to choose. Where choice as decisional responsibility becomes mandatory it ceases to promote agency and where autonomous choice is understood as an individualistic practice it will contribute to the cultural dominance of Western values. Moreover, taking a view that principlist ethics needs to take account of the social and cultural contexts of individual lives, we argue that if mandatory autonomy were to be over-emphasised as part of an ongoing move towards patient choice in UK National Health Service (NHS), educated and affluent people would be more able to exercise choices at the expense of people who are experienced in asserting preferences and who have the resources to make use of choices. We will argue that the promotion of autonomy needs to be tempered by steps to enable less powerful social, cultural and economic groups to contribute to decision making and to support individuals who may feel abandoned by having decisional responsibility transferred to them. Until constraints on individual choice can be understood and addressed, we advocate the model of optional autonomy used in shared decision making and make recommendations for practice, policy, education and research.

Davies, V. J., K. A. Powell, et al. (2008). "A missense mutation in the murine Opa3 gene models human Costeff syndrome." Brain 131(Pt 2): 368-80.


Opa3 mRNA is expressed in all tissues examined to date, but currently the function of the OPA3 protein is unknown. Intriguingly, various mutations in the OPA3 gene lead to two similar diseases in humans: autosomal dominant inherited optic atrophy and cataract (ADOAC) and a metabolic condition; type 3-methylglutaconic aciduria (MGA). Early onset bilateral optic atrophy is a common characteristic of both disorders; retinal ganglion cells are lost and visual acuity is impaired from an early age. In order to investigate the function of the OPA3 protein, we have generated a novel ENU-induced mutant mouse carrying a missense mutation in the OPA3 gene. The heterozygous mutation in exon 2, causes an amino acid change p.L122P (c.365T>C), which is predicted to alter tertiary protein structure. In the heterozygous state, the mice appear uncompromised however; in the homozygous state mice display some of the features of MGA. Visual function is severely reduced, consistent with significant loss of retinal ganglion cells and degeneration of axons in the optic nerve. In the homozygous optic nerve, there was evidence of increased mitochondrial activity, as demonstrated by the increased presence of mitochondrial marker Cytochrome C Oxidase (COX) histochemistry. Mice homozygous for the opa3(L122P) mutation also display a severe multi-systemic disease characterized by reduced lifespan (majority dying before 4 months), decreased weight, dilated cardiomyopathy, extrapyramidal dysfunction and gross neuro-muscular defects. All of these defects are synonymous with the phenotypic characteristics of Type III MGA found in humans. This model will be of major importance for future studies of the specific function of the OPA3 gene.

Davis, T. and D. Kipling (2008). "Assessing the role of stress signalling via p38 MAP kinase in the premature senescence of Ataxia Telangiectasia and Werner syndrome fibroblasts." Biogerontology.


The premature ageing Ataxia Telangiectasia (AT) and Werner syndromes (WS) are associated with accelerated cellular ageing. Young WS fibroblasts have an aged appearance and activated p38 MAP kinase, and treatment with the p38 inhibitor SB230580 extends their lifespan to within the normal range. SB203580 also extends the replicative lifespan of normal adult dermal fibroblasts, however, the effect is much reduced when compared to WS cells, suggesting that WS fibroblasts undergo a form of stress-induced premature senescence (SIPS). A small lifespan extension is seen in AT cells, which is not significant compared to normal fibroblasts, and the majority of young AT cells do not have an aged appearance and lack p38 activation, suggesting that the premature ageing does not result from SIPS. The lack of p38 activation is supported by the clinical manifestation, since AT is not associated with inflammatory disease, whereas WS individuals are predisposed to atherosclerosis, type II diabetes and osteoporosis, conditions known to be associated with p38 activation.

Davison, Z., C. Dutkowski, et al. (2008). "In vitro effects on MCF-7 breast cancer cells of signal transduction inhibitor/tamoxifen/eicosapentaenoic acid combinations and their simultaneous delivery across skin." Pharm Res 25(11): 2516-25.


PURPOSE: To determine the in vitro effects of simultaneously administered LY29400, PD98059, tamoxifen and eicosapentaenoic acid (EPA) on breast cancer cells, and determine their transcutaneous delivery. 
METHODS: Growth assays were performed on MCF-7 cells challenged with IC(50) and permeated concentrations of PD98059, LY294002 and tamoxifen firstly in isolation then combined. Permeation studies were performed using PD98059 and LY294002 (singly or simultaneously) in DMSO then fish oil, with enhancers. Immunocytochemical detection of phospho-MAPK, phospho-Akt, total COX-2 and Ki-67 was performed. RESULTS: When applied singly, fluxes of PD98059 and LY294002 were 0.09 +/- 0.008 and 0.14 +/- 0.045 microg cm(-2) h(-1), respectively; applied simultaneously, 0.18 +/- 0.045 and 0.49 +/- 0.051 microg cm(-2) h(-1). Permeated concentrations of PD98059 and LY294002 reduced growth to 13.78 +/- 0.63%. Fish oil plus 2.5% DMSO/ethanol allowed 5.96 +/- 0.9 and 7.7 +/- 1.2 microg cm(-2) of PD98059 and LY294002 to permeate after 48 h. 
CONCLUSIONS: PD98059 and LY294002 permeate excised skin at therapeutically useful rates, and also demonstrate growth inhibitory effects on MCF-7 cancer cells. Synergism was noted in co-transport across skin and activity against cancer cells. A formulation based on fish oil is potentially skin friendly; simultaneous permeation of EPA provides further anti-cancer action.

De Proost, I., I. Pintelon, et al. (2008). "Purinergic signaling in the pulmonary neuroepithelial body microenvironment unraveled by live cell imaging." Faseb J.


Pulmonary neuroepithelial bodies (NEBs) are densely innervated groups of complex sensory airway receptors involved in the regulation of breathing. Together with their surrounding Clara-like cells, they exhibit stem cell potential through their capacity to regenerate depopulated areas of the epithelium following lung injury. We have employed confocal live cell imaging microscopy and novel electrophysiological techniques in a new ex vivo lung slice model to unravel potential purinergic signaling pathways within the NEB microenvironment. Quinacrine histochemistry indicated high amounts of vesicular ATP in NEB cells. Using a "reporter-patching" method adapted to create a uniquely sensitive and selective biosensor for the direct detection of ATP release from NEBs ex vivo, we demonstrated quantal ATP release from NEBs following their depolarization. Enhancing enzymatic extracellular ATP hydrolysis or inhibiting P2 receptors confirmed the central role of ATP in paracrine interactions between NEB cells and Clara-like cells. Combined calcium imaging, pharmacology, and immunohistochemistry showed that ligand-binding to functional P2Y2 receptors underpins the activation of Clara-like cells. Hence, NEB cells communicate with their cellular neighbors in the NEB microenvironment by releasing ATP, which rapidly evokes purinergic activation of surrounding Clara-like cells. Besides ATP acting on the P2X3 receptor expressing vagal sensory nerve terminals between NEB cells, local paracrine purinergic signaling within this potential stem cell niche may be important to both normal airway function, airway epithelial regeneration after injury, and/or the pathogenesis of small cell lung carcinomas.-De Proost, I., Pintelon, I., Wilkinson, W. J., Goethals, S., Brouns, I., Van Nassauw, L., Riccardi, D., Timmermans, J.-P., Kemp, P. J., Adriaensen, D. Purinergic signaling in the pulmonary neuroepithelial body microenvironment unraveled by live cell imaging.

Dioszeghy, V., M. Rosas, et al. (2008). "12/15-Lipoxygenase regulates the inflammatory response to bacterial products in vivo." J Immunol 181(9): 6514-24.


The peritoneal macrophage (Mphi) is the site of greatest 12/15-lipoxygenase (12/15-LOX) expression in the mouse; however, its immunoregulatory role in this tissue has not been explored. Herein, we show that 12/15-LOX is expressed by 95% of resident peritoneal CD11b(high) cells, with the remaining 5% being 12/15-LOX(-). 12/15-LOX(+) cells are phenotypically defined by high F4/80, SR-A, and Siglec1 expression, and enhanced IL-10 and G-CSF generation. In contrast, 12/15-LOX(-) cells are a dendritic cell population. Resident peritoneal Mphi numbers were significantly increased in 12/15-LOX(-/-) mice, suggesting alterations in migratory trafficking or cell differentiation in vivo. In vitro, Mphi from 12/15-LOX(-/-) mice exhibit multiple abnormalities in the regulation of cytokine/growth factor production both basally and after stimulation with Staphylococcus epidermidis cell-free supernatant. Resident adherent cells from 12/15-LOX(-/-) mice generate more IL-1, IL-3, GM-CSF, and IL-17, but less CCL5/RANTES than do cells from wild-type mice, while Staphylococcus epidermidis cell-free supernatant-elicited 12/15-LOX(-/-) adherent cells release less IL-12p40, IL-12p70, and RANTES, but more GM-CSF. This indicates a selective effect of 12/15-LOX on peritoneal cell cytokine production. In acute sterile peritonitis, 12/15-LOX(+) cells and LOX products were cleared, then reappeared during the resolution phase. The peritoneal lavage of 12/15-LOX(-/-) mice showed elevated TGF-beta1, along with increased immigration of monocytes/Mphi, but decreases in several cytokines including RANTES/CCL5, MCP-1/CCL2, G-CSF, IL-12-p40, IL-17, and TNF-alpha. No changes in neutrophil or lymphocyte numbers were seen. In summary, endogenous 12/15-LOX defines the resident MPhi population and regulates both the recruitment of monocytes/Mphi and cytokine response to bacterial products in vivo.

Doutch, J., A. J. Quantock, et al. (2008). "Light transmission in the human cornea as a function of position across the ocular surface: theoretical and experimental aspects." Biophys J 95(11): 5092-9.


This article investigates the theoretical basis for differences in visible light transmission through the human cornea as a function of distance from the center. Experimentally, transmission decreases approximately linearly up to 3 mm from the central axis, then quadratically beyond this. It is known that collagen fibril number density and collagen fibril radii change from the central region to the corneal periphery. We modeled, using the direct-summation-of-scattered-fields method, the effects these ultrastructural changes would be expected to have on light transmission, accounting for the increase in corneal thickness from center to edge. Fibril positions for the modeling were obtained from electron micrographs of human cornea. Theoretically, transmission remains fairly constant across the central cornea; then, as the fibril diameter increases, the predicted scattering increases. Interfibrillar spacing changes alter the refractive index ratio between matrix and fibril; this was modeled in our theoretical deductions. Fibril number density had a minimal effect on light propagation. Our theoretical deductions were in broad agreement with our experimental data. It is concluded that the reduced transparency in the peripheral stroma is primarily caused by changes in fibril radius and an increase in refractive index ratio between the fibril and the interfibrillar substance.

Edwards, M., M. Davies, et al. (2008). "What are the external influences on information exchange and shared decision-making in healthcare consultations: A meta-synthesis of the literature." Patient Educ Couns.


OBJECTIVE: To review the literature to identify external influences on information exchange and shared decision-making in healthcare consultations and conceptualise how information is used both outside and within a consultation. 
METHODS: A 'meta-study' approach (meta-data-analysis, meta-theory, meta-method, and meta-synthesis) was used to locate, review, synthesise and summarise the findings, methodology, theoretical orientation and interpretation of qualitative research papers. 
RESULTS: In a model of external influences on information exchange within healthcare consultations, practitioner influences were: receptiveness to informed patients and patient choice, lack of knowledge of cultural difference, patient centredness vs. stereotyping. Patient influences were: motivation to seek and engage with information; the appraisal of information before a consultation, expression of cultural identity, and ways of managing the risk of poor information. Shared influences were: differing illness notions, role expectations and language. Empowerment, disempowerment and non-empowerment were outcomes of information exchange and health literacy was a mediator of external influences and empowerment. 
CONCLUSION: This meta-study provides a conceptualisation of external influences on information exchange in shared decision-making where health literacy mediates patient related influences and is also an influence on empowerment. 
PRACTICE IMPLICATIONS: Our model can inform the development of interventions aimed at improving information exchange and shared decision-making, potentially contributing to more equitable healthcare encounters.

Edwards, W. R., K. Busse, et al. (2008). "Linking the functions of unrelated proteins using a novel directed evolution domain insertion method." Nucleic Acids Res 36(13): e78.


We have successfully developed a new directed evolution method for generating integral protein fusions comprising of one domain inserted within another. Creating two connections between the insert and accepting parent domain can result in the inter-dependence of the separate protein activities, thus providing a general strategy for constructing molecular switches. Using an engineered transposon termed MuDel, contiguous trinucleotide sequences were removed at random positions from the bla gene encoding TEM-1 beta-lactamase. The deleted trinucleotide sequence was then replaced by a DNA cassette encoding cytochrome b(562) with differing linking sequences at each terminus and sampling all three reading frames. The result was a variety of chimeric genes encoding novel integral fusion proteins that retained TEM-1 activity. While most of the tolerated insertions were observed in loops, several also occurred close to the termini of alpha-helices and beta-strands. Several variants conferred a switching phenotype on Escherichia coli, with bacterial tolerance to ampicillin being dependent on the presence of haem in the growth medium. The magnitude of the switching phenotype ranged from 4- to 128-fold depending on the insertion position within TEM-1 and the linker sequences that join the two domains.

Elgorashi, A. S., C. M. Heard, et al. (2008). "Transdermal delivery enhancement of haloperidol from gel formulations by 1,8-cineole." J Pharm Pharmacol 60(6): 689-92.


The feasibility of using 10% 1,8-cineole as an enhancer for transdermal delivery of haloperidol has been examined. In-vitro transdermal delivery across full-thickness human, rabbit and hairless mouse skins was measured from three polymer gel systems, hypromellose (hydroxypropylmethylcellulose), Carbomer (Carbopol) 940 and macrogol (polyethylene glycol) using Franz cells. Values for the permeability coefficient kp, calculated as the product (Kh)x(D/h2) where these two factors were obtained from curve fitting of the non-steady-state equation over 24 h, were similar from the three formulations. The value of kp from hypromellose was significantly enhanced by cineole by factors of 6.2 (4.6-8.1), 5.6 (5.0-6.2) and 3.0 (2.6-3.4) for human, rabbit and mouse, respectively (mean and 95% confidence intervals). Enhancement ratios for K: 13.3 (8.3-20), 3.1 (2.5-3.9) and 2.0 (1.5-2.6), were higher than those for D: 0.47 (0.41-0.55), 1.8 (1.6-2.1) and 1.5 (1.3-1.8). This suggested that the barrier function of the skin lipids was marginally affected and the main effect was to increase the thermodynamic activity of the drug in the barrier. The enhancement achieved in human skin suggested that delivery could be safely enhanced by terpenoids.

Fernando, H. S., A. J. Sanders, et al. (2008). "WAVE1 is associated with invasiveness and growth of prostate cancer cells." J Urol 180(4): 1515-21.


PURPOSE: WAVE1 belongs to the Wiskott-Aldrich syndrome family of proteins, which have an integral part in cell motility, a crucial step in cancer metastasis. We investigated the expression pattern and the effects of manipulating endogenous WAVE1 expression in prostate cancer cells. 
MATERIALS AND METHODS: WAVE1 protein expression in normal and cancer specimens, and in prostate cell lines was assessed using immunohistochemistry and reverse transcriptase-polymerase chain reaction, respectively. Hammerhead ribozyme transgenes were synthesized and cloned into the mammalian expression vector pEF6/V5-His TOPO TA, and transfected by electroporation into PC-3(DeltaW1R1/2) and DU-145(DeltaW1R1/2) cell lines. In vitro invasion, adhesion and growth assays were used to assess the impact of WAVE1 knockdown. 
RESULTS: Immunohistochemistry of prostate tissue specimens showed that the cytoplasm of cancer cells had stronger staining than normal epithelium. Reverse transcriptase-polymerase chain reaction for WAVE1 showed strong expression in the PC-3 (European Collection of Cell Cultures, Salisbury, United Kingdom) and DU-145 (ATCC(R)) cell lines. WAVE1 knockdown was associated with a significant decrease in invasion but not in adhesion. The mean +/- SEM number of invading PC-3(DeltaW1R1) and PC-3(DeltaW1R2) cells was 7.27 +/- 0.38 and 6 +/- 0.29, respectively, compared to 12.27 +/- 0.42 PC-3(WT) cells (p <0.001). Similarly the mean number of invading DU-145(DeltaW1R1) and DU-145(DeltaW1R2) cells was 9.20 +/- 0.70 and 11.60 +/- 0.84 compared to 14.80 +/- 0.24 DU-145(WT) cells (p <0.001). 
CONCLUSIONS: To our knowledge this is the first report of the expression pattern of WAVE1 in prostate cancer cell lines and tissues, and the functional impact of WAVE1 knockdown. Further investigations to assess WAVE1 as a potential target for anti-metastasis therapy must be explored.

Fiedler, L. R., E. Schonherr, et al. (2008). "Decorin regulates endothelial cell motility on collagen I through activation of insulin-like growth factor I receptor and modulation of alpha2beta1 integrin activity." J Biol Chem 283(25): 17406-15.


The proteoglycan decorin is expressed by sprouting but not quiescent endothelial cells, and angiogenesis is dysregulated in its absence. Previously, we have shown that decorin core protein can bind to and activate insulin-like growth factor-I receptor (IGF-IR) in endothelial cells. In this study, we show that decorin promotes alpha2beta1 integrin-dependent endothelial cell adhesion and migration on fibrillar collagen type I. We provide evidence that decorin modulates cell-matrix interaction in this context by stimulating cytoskeletal and focal adhesion reorganization through activation of the IGF-IR and the small GTPase Rac. Further, the glycosaminoglycan moiety of decorin interacts with alpha2beta1, but not alpha1beta1 integrin, at a site distinct from the collagen I-binding A-domain, to allosterically modulate collagen I-binding activity of the integrin. We propose that induction of decorin expression in angiogenic, as opposed to quiescent, endothelial cells promotes a motile phenotype in an interstitial collagen I-rich environment by both signaling through IGF-IR and influencing alpha2beta1 integrin activity.

Fielding, C. A., R. M. McLoughlin, et al. (2008). "IL-6 regulates neutrophil trafficking during acute inflammation via STAT3." J Immunol 181(3): 2189-95.


The successful resolution of inflammation is dependent upon the coordinated transition from the initial recruitment of neutrophils to a more sustained population of mononuclear cells. IL-6, which signals via the common receptor subunit gp130, represents a crucial checkpoint regulator of neutrophil trafficking during the inflammatory response by orchestrating chemokine production and leukocyte apoptosis. However, the relative contribution of specific IL-6-dependent signaling pathways to these processes remains unresolved. To define the receptor-mediated signaling events responsible for IL-6-driven neutrophil trafficking, we used a series of gp130 knockin mutant mice displaying altered IL-6-signaling capacities in an experimental model of acute peritoneal inflammation. Hyperactivation of STAT1 and STAT3 in gp130(Y757F/Y757F) mice led to a more rapid clearance of neutrophils, and this coincided with a pronounced down-modulation in production of the neutrophil-attracting chemokine CXCL1/KC. By contrast, the proportion of apoptotic neutrophils in the inflammatory infiltrate remained unaffected. In gp130(Y757F/Y757F) mice lacking IL-6, neutrophil trafficking and CXCL1/KC levels were normal, and this corresponded with a reduction in the level of STAT1/3 activity. Furthermore, monoallelic ablation of Stat3 in gp130(Y757F/Y757F) mice specifically reduced STAT3 activity and corrected both the rapid clearance of neutrophils and impaired CXCL1/KC production. Conversely, genetic deletion of Stat1 in gp130(Y757F/Y757F) mice failed to rescue the altered responses observed in gp130(Y757F/Y757F) mice. Collectively, these data genetically define that IL-6-driven signaling via STAT3, but not STAT1, limits the inflammatory recruitment of neutrophils, and therefore represents a critical event for the termination of the innate immune response.

Fielding, C. A. and N. Topley (2008). "Piece by piece: solving the puzzle of peritoneal fibrosis." Perit Dial Int 28(5): 477-9.

Fraser, D. J., A. O. Phillips, et al. (2008). "Y-box protein-1 controls transforming growth factor-beta1 translation in proximal tubular cells." Kidney Int 73(6): 724-32.


Transforming growth factor-beta1 (TGF-beta1) mRNA has low basal translational efficiency in proximal tubule cells; however, its translation is stimulated by profibrotic cytokines. We studied the role of the multifunctional Y-box protein-1 (YB-1) in regulating proximal tubule cell TGF-beta1 translation. Using RNA-electrophoretic mobility shift assays and ultraviolet crosslinking, we found two protein complexes of 50 and 100 kDa, which bound to the TGF-beta1 mRNA 5'-untranslated region. Supershift studies using antibodies to YB-1 showed that both sites contained YB-1 as did studies with recombinant YB-1, which demonstrated that it was sufficient to form both complexes. RNA competition experiments confirmed YB-1 binding to the two predicted binding sites; one with high affinity and the other with lower affinity. Strong basal YB-1 association with TGF-beta1 mRNA was found in proximal tubule cells, which decreased when platelet-derived growth factor was used to activate TGF-beta1 translation. In contrast, knockdown of proximal tubule cell YB-1 expression abrogated TGF-beta1 synthesis. Our results suggest that TGF-beta1 translation in proximal tubule cells requires YB-1 binding to a high-affinity site in the 5'-untranslated region of its mRNA; however, binding to a low-affinity site inhibits basal translation.

Gealy, C. C., A. J. Hayes, et al. (2008). "Actin and type I Collagen Propeptide Distribution in the Developing Chick Cornea." Invest Ophthalmol Vis Sci.


ABSTRACT PURPOSE. To determine the organisation of actin filaments and distribution of type I procollagen during development of the chick corneal stroma. 
METHODS: Embryonic chicken corneas of ages 6-18 days, and 18 days post hatch, were cryosectioned and fluorescently labelled for filamentous actin using phalloidin, and for the N-and C-terminal propeptides of type I procollagen using specific monoclonal antibodies. Tissue sections were examined by fluorescence and confocal microscopy. 
RESULTS: Prominent actin filament bundles were present at all embryonic stages, arranged in orthogonal arrays. Type I collagen propeptides were also present, with the C-propeptide visible as small foci, often associated with the actin label. The N-propeptide was also detected in the stromal matrix, especially in Bowmans layer. Actin filaments were also prominent in the corneal epithelium, along with collagen propeptide labelling up to E14. 
CONCLUSIONS: Actin filament bundles are present abundantly in the stroma, presumably in the keratocytes of the developing chick cornea and are arranged in an orthogonal manner suggesting a possible role in cell and matrix organisation in this tissue. Filament bundles appear to be closely associated with foci of type I procollagen label, suggesting a possible association between the actin cytoskeleton and trafficking of collagen. The presence of the N-propeptide of type I collagen in the extracellular matrix, and the restricted distribution of the C-propeptide suggests differential processing of these molecules after secretion. The persistence of the N-propeptide implies a role in development, possibly in association with control of collagen fibril diameter and spacing.

Gilbert, S. J., E. J. Blain, et al. (2008). "Sphingomyelinase decreases type II collagen expression in bovine articular cartilage chondrocytes via the ERK signaling pathway." Arthritis Rheum 58(1): 209-20.


OBJECTIVE: Ceramide, a mediator of proinflammatory cytokine signaling, induces cartilage degradation and reduces type II collagen synthesis in articular cartilage. The accumulation of ceramide is associated with arthritis in Farber's disease. The aim of this study was to investigate the mechanism of ceramide-induced down-regulation of type II collagen. 
METHODS: Bovine articular chondrocytes were stimulated with sphingomyelinase (SMase) to increase levels of endogenous ceramide. Components of the ERK pathway were inhibited by Raf-1 kinase inhibitor and the MEK inhibitor, PD98059. Cell extracts were analyzed by Western blotting for ERK-1/2, SOX9, c-Fos, and type II collagen, and the level of c-fos messenger RNA (mRNA) was analyzed by quantitative polymerase chain reaction. Localization of ERK-1/2, SOX9, and c-Fos was assessed by immunocytochemistry and confocal microscopy. 
RESULTS: SMase treatment of chondrocytes caused sustained phosphorylation of ERK-1/2 throughout the cytoplasm and nucleus that was reduced by inhibitors of Raf-1 kinase and MEK-1/2. SMase treatment of chondrocytes also induced translocation of c-Fos to the nucleus and phospho-SOX9 to the cytoplasm and increased expression of c-fos mRNA. Type II collagen expression, which was down-regulated by SMase treatment, was restored by the MEK-1/2 inhibitor, PD98059. 
CONCLUSION: SMase down-regulates type II collagen in articular chondrocytes via activation of the ERK signaling cascade, redistribution of SOX9, and recruitment of c-Fos. This new mechanism for cartilage degradation provides potential targets for future treatment of arthritic disease.

Glab, J. and T. Wess (2008). "Changes in the molecular packing of fibrillin microfibrils during extension indicate intrafibrillar and interfibrillar reorganization in elastic response." J Mol Biol 383(5): 1171-80.


Fibrillin-rich microfibrils are the major structural components of the extracellular matrix that provide elasticity in a majority of connective tissues. The basis of elastic properties lies in the organization of fibrillin molecules, which, unfortunately, is still poorly understood. An X-ray diffraction study of hydrated fibrillin-rich microfibrils from zonular filaments has been conducted to give an insight into the molecular structure of microfibrils in intact tissue. A series of measurements was taken during controlled tissue extension to observe alterations in the lateral packing of microfibrils. Computer-generated simulated patterns were used to fit the experimental X-ray scattering data and to obtain the fibril diameter and lateral distance between the fibrils. The results suggest a nonlinear correlation between external strain and decrease in fibril diameter and lateral spacing. This was accompanied by a nonlinear increase in axial periodicity and a structure with a 160-nm periodicity, which is reported here for the first time using X-ray diffraction. These changes may reflect the unraveling of fibrillin from the complex folded arrangement into a linear structure. This finding supports a pleating model where fibrillin molecules are highly folded within the microfibrils; more importantly, the connection is made between the interaction of individual microfibrils and the change in their suprafibrillar coherent organization during extension. We suggest that the intermediate states observed in our study reflect sequential unfolding of fibrillin and can explain the process of its reversible unraveling.

Gonzalez, L. and T. Wess (2008). "Use of attenuated total reflection-Fourier transform infrared spectroscopy to measure collagen degradation in historical parchments." Appl Spectrosc 62(10): 1108-14.


Developing a noninvasive method to assess the degraded state of historical parchments is essential to providing the best possible care for these documents. The conformational changes observed when collagen molecules, the primary constituent of parchment, unfold have been analyzed using attenuated total reflection-Fourier transform infrared (ATR-FT-IR) spectroscopy and the nanoscopic structural changes have been analyzed using X-ray diffraction (XRD). The relationship between the results obtained from these techniques was studied using principal component analysis, where correlation was found. The extent of gelatinization of historical parchments has been assessed using ATR-FT-IR and XRD and the frequency shifts observed as collagen degrades into gelatin have been reported. These results indicate that collagen degradation can be measured noninvasively in parchment and demonstrate the utility of ATR-FT-IR spectroscopy as a method to investigate historical documents.

Goyal, A., T. A. Martin, et al. (2008). "Real time PCR analyses of expression of E-cadherin, alpha-, beta- and gamma-catenin in human breast cancer for predicting clinical outcome." World J Surg Oncol 6: 56.


BACKGROUND: The E-cadherin catenin system acts as an invasion suppressor of epithelial malignancies. However, it is debatable whether expression of E-cadherin or catenins is a useful prognostic marker in invasive breast cancer. 
METHODS: We measured the expression of E-cadherin and catenins (alpha-, beta-, gamma-catenin) in human breast carcinomas using real time quantitative polymerase chain reaction (Q-PCR) and investigated whether the expression levels were associated with known tumour variables or patient survival (median follow-up 72.2 months). RNA from frozen sections of breast tissue (tumour n = 124, background normal tissue n = 33) was reverse transcribed, quantified and analysed by Q-PCR with results expressed as number of copies of transcript/50 ng RNA. 
RESULTS: There was no statistically significant difference in the expression of E-cadherin and catenins (alpha-, beta-, gamma-catenin)in the 33 paired normal background and tumour tissues. The expression of E-cadherin, alpha-, beta-, and gamma-catenin in node positive tumours was similar to node-negative tumours. E-cadherin, alpha-, beta-, and gamma-catenin expression in breast tumours was not related to Nottingham Prognostic Index (NPI). There was no significant difference in the expression of E-cadherin, alpha-, beta-, gamma-catenin between the various TNM stages. None of the molecular markers significantly influenced survival. Lymph node status was the only significant predictor of survival. 
CONCLUSION: Using real time quantitative PCR there was no difference in the expression of E-cadherin, alpha-, beta-, gamma-catenin between tumour and normal breast tissue. Furthermore, measurement of expression of these molecules was not of prognostic value in predicting long term outcome of women with breast cancer.

Guggenheim, J. A., T. Zayats, et al. (2008). "Axes of astigmatism in fellow eyes show mirror rather than direct symmetry." Ophthalmic Physiol Opt 28(4): 327-33.


PURPOSE: Most astigmats have a similar level of astigmatism in each eye. However, there is controversy over whether the astigmatic axes in fellow eyes typically show direct or mirror symmetry. We carried out a statistical analysis designed to address this issue. 
METHODS: The median absolute difference in the astigmatic axes of fellow eyes was calculated for a sample of 50 995 astigmats (subjects with at least 0.25 D of astigmatism in each eye). This was done, firstly, for a 'direct symmetry model' in which the difference in axis was calculated as |AxisR - AxisL and secondly, for a 'mirror symmetry model' in which the difference in axis was calculated as |AxisR - (180 - AxisL)|. 
RESULTS: Under the direct symmetry model, the median absolute difference in the axis of astigmatism between fellow eyes was 20 degrees. Under the mirror symmetry model, the median absolute difference in the axis of astigmatism between fellow eyes was significantly lower, at 10 degrees (p < 10e-100). Comparable results were found when the analysis was restricted to subjects with: lower levels of astigmatism (< or =1.00 D), higher levels of astigmatism (>1.00 D), against-the-rule astigmatism, with-the-rule astigmatism or oblique astigmatism (all p < 10e-100). 
CONCLUSION: Our results show that mirror, rather than direct, symmetry is the norm.

Gumbleton, M. (2008). "2008 Editors' Collection." Adv Drug Deliv Rev 60(15): 1569.

Hallett, M. B. and A. S. Williams (2008). "Stopping the traffic: a route to arthritis therapy." Eur J Immunol 38(10): 2650-3.


The trafficking of immune cells to inflamed joints is the hallmark of rheumatoid arthritis. It has been known for years that neutrophils are abundant in the rheumatoid joints and have the potential to inflict tissue damage by the secretion of oxidants and proteases; however, the crucial role of neutrophil trafficking to the joints has only been demonstrated in recent years using transgenic mice and animal models of the disease. This finding opens the door to potential therapies based on inhibition of neutrophil trafficking. In this issue of the European Journal of Immunology, a study reports the use of antisense RNA to knock down the expression of cytosolic phospholipase A2alpha in mice. This has a major effect on neutrophil trafficking into inflamed joints and reverses the inflammatory swelling and tissue damage in the animal model used. This puts cytosolic phospholipase A2alpha, alongside its product leukotriene B4, on the list of potential targets for reducing cell trafficking to the joint in chronic inflammatory diseases like rheumatoid arthritis.

Hams, E., C. S. Colmont, et al. (2008). "Oncostatin M receptor-beta signaling limits monocytic cell recruitment in acute inflammation." J Immunol 181(3): 2174-80.


Although the IL-6-related cytokine oncostatin M (OSM) affects processes associated with disease progression, the specific function of OSM in the face of an inflammatory challenge remains unclear. In this report, a peritoneal model of acute inflammation was used to define the influence of OSM on chemokine-mediated leukocyte recruitment. When compared with wild-type and IL-6-deficient mice, peritoneal inflammation in oncostatin M receptor-beta-deficient (OSMR-KO) mice resulted in enhanced monocytic cell trafficking. In contrast to IL-6-deficient mice, OSMR-KO mice displayed no difference in neutrophil and lymphocyte migration. Subsequent in vitro studies using human peritoneal mesothelial cells and an in vivo appraisal of inflammatory chemokine expression after peritoneal inflammation identified OSM as a prominent regulator of CCL5 expression. Specifically, OSM inhibited IL-1beta-mediated NF-kappaB activity and CCL5 expression in human mesothelial cells. This was substantiated in vivo where peritoneal inflammation in OSMR-KO mice resulted in a temporal increase in both CCL5 secretion and NF-kappaB activation. These findings suggest that IL-6 and OSM individually affect the profile of leukocyte trafficking, and they point to a hitherto unidentified interplay between OSM signaling and the inflammatory activation of NF-kappaB.

Hardwicke, J., E. L. Ferguson, et al. (2008). "Dextrin-rhEGF conjugates as bioresponsive nanomedicines for wound repair." J Control Release 130(3): 275-83.


Growth factors are known to act in concert to promote wound repair, but their topical application rarely leads to a significant clinical improvement of chronic wounds due to premature inactivation in wound environment. The aim of this study was to synthesise a polymer-growth factor conjugate and investigate whether the novel concept called Polymer-masking-UnMasking-Protein Therapy (PUMPT) might be used to generate bioresponsive polymer therapeutics as nanomedicines able to promote tissue repair. Succinoylated dextrin (approximately 85,000 g/mol; approximately 19 mol% succinoylation), and rhEGF were chosen as a first model combination. The conjugate synthesised contained approximately 16%wt rhEGF and <1% free protein. It exhibited increased stability towards proteolytic degradation by trypsin and the clinically relevant enzyme neutrophil elastase. The dextrin component was degraded on addition of alpha-amylase leading to sustained release of free rhEGF over time (52.7% release after 168 h). When biological activity was assessed (+/-alpha-amylase) in proliferation assays using epidermoid carcinoma (HEp2) cells and HaCaT keratinocytes, as anticipated, polymer conjugation reduced rhEGF bioactivity (p=0.0035). However, exposure to physiological concentrations of alpha-amylase triggered dextrin degradation and this led to protein unmasking with restoration of bioactivity to the level seen for unmodified rhEGF. Indeed, prolongation of HEp2 proliferation was observed over 8 days. The inability of dextrin, succinoylated dextrin or alpha-amylase alone to induce proliferative effects, and the ability of alpha-amylase-exposed dextrin-rhEGF to induce phosphorylation of the epidermal growth factor receptor (EGFR) in HEp2 cells confirmed a mechanism of action by stimulation of classical signal transduction pathways. These observations suggest that this dextrin-rhEGF, and other dextrin-growth factor conjugates have potential for further development as bioresponsive nanomedicines for tissue repair.

Hardwicke, J., D. Schmaljohann, et al. (2008). "Epidermal growth factor therapy and wound healing--past, present and future perspectives." Surgeon 6(3): 172-7.


The role of epidermal growth factor (EGF) has been extensively investigated in normal and pathological wound healing. It is implicated in keratinocyte migration, fibroblast function and the formation of granulation tissue. Since the discovery of EGF, the first growth factor to be isolated, over 45 years ago, growth factor therapy has progressed into clinical practice in the treatment of wounds. The investigation EGF in wound healing has progressed from the treatment of acute wounds, to its limited effect in chronic wounds. EGF is readily degraded in the chronic wound environment, but with the recent focus of research in new drug delivery systems that are able to protect and stabilise the protein, the potential healing effects of EGF are at the forefront of research. In this review, the history of EGF and wound healing research is considered, as are current and future therapeutic options.

Hayes, A. J., C. E. Hughes, et al. (2008). "Antibodies and immunohistochemistry in extracellular matrix research." Methods 45(1): 10-21.


Immunohistochemistry is a powerful investigative tool that can provide researchers with important supplemental information to the routine morphological assessment of musculo-skeletal connective tissues in health and disease and also during tissue repair and regeneration. A wide variety of antibodies (both monoclonal and polyclonal) are now available from commercial and non-commercial sources that recognise the major structural and soluble components of cellular and extracellular matrix compartments. These include antibodies towards the major collagen and proteoglycan species and their metabolites, glycosaminoglycans, glycoproteins, enzymes, enzyme generated neo-epitopes, growth factors, cytokines and related signalling molecules. In addition, cell surface markers, cytoskeletal components and many other cytoplasmic and nuclear proteins, too numerous to mention, can also be detected. When allied with high resolution imaging modalities (e.g. confocal laser scanning microscopy) immunohistochemistry thus has the potential to reveal a wealth of macromolecular information about the complex three-dimensional composition and organisation of cellular and extracellular matrix compartments in many different connective tissue types. These technologies can also be used to quantify signal intensities and thereby facilitate numerical computation of image data.

Hayes, A. J., D. Tudor, et al. (2008). "Chondroitin sulfate sulfation motifs as putative biomarkers for isolation of articular cartilage progenitor cells." J Histochem Cytochem 56(2): 125-38.


Osteoarthritis is a chronic, debilitating joint disease characterized by progressive destruction of articular cartilage. Recently, a number of studies have identified a chondroprogenitor cell population within articular cartilage with significant potential for repair/regeneration. As yet, there are few robust biomarkers of these cells. In this study, we show that monoclonal antibodies recognizing novel chondroitin sulfate sulfation motif epitopes in glycosaminoglycans on proteoglycans can be used to identify metabolically distinct subpopulations of cells specifically within the superficial zone of the tissue and that flow cytometric analysis can recognize these cell subpopulations. Fluorochrome co-localization analysis suggests that the chondroitin sulfate sulphation motifs are associated with a range of cell and extracellular matrix proteoglycans within the stem cell niche that include perlecan and aggrecan but not versican. The unique distributions of these sulphation motifs within the microenvironment of superficial zone chondrocytes, seems to designate early stages of stem/progenitor cell differentiation and is consistent with these molecules playing a functional role in regulating aspects of chondrogenesis. The isolation and further characterization of these cells will lead to an improved understanding of the role novel chondroitin sulfate sulfation plays in articular cartilage development and may contribute significantly to the field of articular cartilage repair.

Hayes, S., D. P. O'Brart, et al. (2008). "Effect of complete epithelial debridement before riboflavin-ultraviolet-A corneal collagen crosslinking therapy." J Cataract Refract Surg 34(4): 657-61.


PURPOSE: To evaluate the importance of complete epithelial removal before riboflavin-ultraviolet-A (UVA) corneal collagen crosslinking therapy. SETTING: School of Optometry and Vision Sciences, Cardiff University, Wales, United Kingdom. 
METHODS: Riboflavin eyedrops were applied at 5-minute intervals for 35 minutes to the anterior corneal surface of 36 porcine eyes (12 with no epithelial trauma but treated with tetracaine eyedrops, 12 with superficial epithelial trauma but with an intact basal epithelium, and 12 with a fully removed epithelium). The corneal surface of 6 tetracaine-treated eyes, 6 eyes with superficial epithelial trauma, and 6 eyes with a fully removed epithelium was exposed to UVA light for 30 minutes during riboflavin administration. The light transmission spectra of the enucleated corneas were analyzed with a spectrophotometer and compared with those of 9 untreated porcine corneas. 
RESULTS: Corneas with a fully removed epithelium treated with riboflavin showed an abnormal dip in the transmission spectrum between 400 nm and 510 nm (P<.01). This was attributed to the presence of riboflavin in the corneal stroma. The spectra of riboflavin-treated corneas with no epithelial trauma but tetracaine administration and those with superficial epithelial trauma did not differ from those of the non-riboflavin-treated controls. Exposure to UVA following riboflavin administration did not alter corneal light transmission. 
CONCLUSIONS: Complete removal of the corneal epithelium is an essential component of riboflavin-UVA crosslinking therapy as superficial epithelial trauma and tetracaine administration alone are not sufficient to permit the penetration of riboflavin into the corneal stroma. Failure to achieve adequate stromal absorption of riboflavin may impair the efficacy of the crosslinking process.

Heard, C. M. and C. Screen (2008). "Probing the permeation enhancement of mefenamic acid by ethanol across full-thickness skin, heat-separated epidermal membrane and heat-separated dermal membrane." Int J Pharm 349(1-2): 323-5.


The permeation enhancement of mefenamic acid by ethanol across full-thickness porcine skin, heat-separated epidermal membrane and heat-separated dermal membrane has been probed. Three donor phases saturated with mefenamic acid were used: (1) PEG400; (2) PEG400 with 10% ethanol; (3) mefenamic acid in PEG 400 with 30 mg ml(-1) cetrimide; these were applied to membranes mounted in Franz diffusion-type cells with 30 mg ml(-1) cetrimide as receptor phase (n > or =5). Across full-thickness skin, the flux was below the limit of detection from PEG400, but with the inclusion of 10% ethanol was 0.83 microg cm(-2)h(-1). When cetrimide was present in the donor (and receptor) phase the flux was very low 0.1 microg cm(-2)h(-1). Across heat-separated epidermal membrane the flux from PEG was 11.9+/-2.4 microg cm(-2)h(-1) with a 2.42 x increase in flux observed when 10% ethanol was present (p=0.0095). Across heat-separated dermal membrane the flux from PEG400 was 0.62+/-0.13 microg cm(-2)h(-1), with a 2.34 x increase in flux observed when 10% ethanol was present (p=0.0027). To conclude, complexation and co-permeation with ethanol via a pull effect was confirmed as the mechanism of enhanced skin permeation of mefenamic acid. Full thickness skin provides a more effective barrier than either isolated dermis or epidermis, casting doubt over the use of heat-separated epidermal membranes to model skin permeation and penetration. There was evidence that cetrimide does not cause skin barrier modulation, supporting its use as an effective receptor phase.

Hepburn, N. J., J. L. Chamberlain-Banoub, et al. (2008). "Prevention of experimental autoimmune myasthenia gravis by rat Crry-Ig: A model agent for long-term complement inhibition in vivo." Mol Immunol 45(2): 395-405.


Despite its vital role in innate immunity, complement is involved in a number of inflammatory pathologies and has therefore become a therapeutic target. Most agents generated for anti-complement therapy have short half-lives in plasma, or have been of mouse or human origin, thereby limiting their use either to murine models of disease or to short-term therapy. Here we describe the generation of a long-acting rat therapeutic agent based on the rat complement inhibitor, Crry. Characterisation of various soluble forms of Crry demonstrated that the amino-terminal four short-consensus repeat domains were required for full regulatory and C3b-binding activities. Fusion of these domains to rat IgG2a Fc generated an effective complement inhibitor (rCrry-Ig) with a circulating half-life prolonged from 7 min for Crry alone to 53 h for rCrry-Ig. Systemic administration of rCrry-Ig over 5 weeks generated a weak immune response to the recombinant agent, however this was predominantly IgM in nature and did not neutralise Crry function or cause clearance of the agent from plasma. Administration of rCrry-Ig completely abrogated clinical disease in a rat model of myasthenia gravis whereas soluble Crry lacking the immunoglobulin Fc domain caused a partial response. rCrry-Ig not only ablated clinical disease, but also prevented C3 and C9 deposition at the neuromuscular junction and inhibited cellular infiltration at this site. The long half-life and low immunogenicity of this agent will be useful for therapy in chronic models of inflammatory disease in the rat.

Hodges, A., G. Hughes, et al. (2008). "Brain gene expression correlates with changes in behavior in the R6/1 mouse model of Huntington's disease." Genes Brain Behav 7(3): 288-99.


Huntington's disease (HD) is an inherited neurodegeneration that causes a severe progressive illness and early death. Several animal models of the disease have been generated carrying the causative mutation and these have shown that one of the earliest molecular signs of the disease process is a substantial transcriptional deficit. We examined the alterations in brain gene expression in the R6/1 mouse line over the course of the development of phenotypic signs from 18 to 27 weeks. Changes in R6/1 mice were similar to those previously reported in R6/2 mice, and gene ontology analysis shows that pathways related to intracellular and electrical signaling are altered among downregulated genes and lipid biosynthesis and RNA processes among upregulated genes. The R6/1 mice showed deficits in rotarod performance, locomotor activity and exploratory behavior over the time-course. We have correlated the alterations in gene expression with changes in behavior seen in the mice and find that few alterations in gene expression correlate with all behavioral changes but rather that different subsets of the changes are uniquely correlated with one behavior only. This indicates that multiple behavioral tasks assessing different behavioral domains are likely to be necessary in therapeutic trials in mouse models of HD.

Holt, C. and G. Johnson (2008). "CMBBE special issue on motion analysis and musculoskeletal modelling." Comput Methods Biomech Biomed Engin 11(1): 1-2.

Jenkins, S. J., C. D. Lynch, et al. (2008). "Quality of prescription and fabrication of single-unit crowns by general dental practitioners in Wales." J Oral Rehabil.


Summary The aim of this investigation was to describe the quality of prescription and fabrication of single-unit crowns by general dental practitioners in Wales. One hundred pre-piloted questionnaires were distributed to commercial laboratories in Wales with large catchment areas, and 20 pre-piloted questionnaires were distributed to the production laboratory at the Cardiff Dental Hospital. Information was collected relating to the quality of prescription and master impressions for single-unit crowns. One hundred and seven completed questionnaires were returned (response rate = 89%). Sixty per cent (n = 64) of questionnaires related to single-unit crowns being made in general practice under private funding arrangements, 30% (n = 32) were being made in general dental practice under National Health Service (public) funding arrangements and 10% (n = 11) were collected from the Dental Hospital. Polyvinylsiloxane impression material was used to record the master impression in all cases (n = 107). Plastic stock trays were used to make the master impression in 79% of cases (n = 85), metal stock trays were used in 19% of cases (n = 20) and special trays were used in 2% of cases (n = 2). Eighty-five per cent (n = 91) of master casts were considered to be adequate for crown fabrication. Less than 50% of written instructions (n = 52) were considered 'clear' and of sufficient detail to adequately specify the planned crown. In 21% of cases (n = 22), the technician had to contact the dentist for clarification of the design prior to making the crown. While the quality of impression making for single-unit crowns was of a reasonable standard, the quality of the accompanying written communication was poor and more than one-half of written instructions examined failed to meet the requirements of the European Union Medical Devices Directive.

Jiang, W. G., R. J. Ablin, et al. (2008). "The prostate transglutaminase (TGase-4, TGaseP) regulates the interaction of prostate cancer and vascular endothelial cells, a potential role for the ROCK pathway." Microvasc Res.


Prostate transglutaminase (TGase-4 or TGaseP) is an enzyme that is uniquely expressed in prostate tissues. The function of the TGase, implicated in the cell-matrix, is yet to be fully established. In the present study, we investigated the role of TGase-4 in tumor-endothelial cell interactions, by creating a panel of prostate cancer cell lines that have different expression profiles of human TGase-4. Here, we report that prostate cancer cells PC-3, when over-expressing TGase-4 (PC-3(TGase4exp)) increased their ability to adhere to quiescent and activated (by hepatocyte growth factor) endothelial cells. In contrast, the prostate cancer cell CAHPV-10, which expressed high levels of TGase-4, reduced the adhesiveness to the endothelial cells after TGase-4 expression was knocked down. By using frequency based electric cell impedance sensing, we found that TGase-4 mediated adhesion resulted in a change in impedance at low frequency (400 Hz), indicating a paracellular pathway disruption. The study further showed that expression of TGase-4 rendered the cells to exert regulation of endothelial interaction by bypassing the ROCK pathway. It is therefore concluded, that TGase-4 plays a pivotal role in the interaction between endothelial cells and prostate cancer cells, an action which is independent of the ROCK pathway.

Jiang, W. G., T. A. Martin, et al. (2008). "Eplin-alpha expression in human breast cancer, the impact on cellular migration and clinical outcome." Mol Cancer 7: 71.


INTRODUCTION: To investigate the expression of EPLIN-alpha, epithelial protein lost in neoplasm, in human breast cancer tissues/cells and investigate the cellular impact of EPLIN-alpha on breast cancer cells. 
EXPERIMENTAL DESIGN: EPLIN-alpha was determined in tumour (n = 120) and normal mammary tissues (n = 32), and cancer cell lines (n = 16). Cell invasion, in vitro and in vivo growth of cells transfected with EPLIN-alpha were evaluated using in vitro invasion assay, in vitro and in vivo tumour model. Cellular migration was analysed using Electric Cell Impedance Sensing assays. 
RESULTS: Low level of EPLIN-alpha was seen in tumour tissues. Grade-2/3 tumours had significantly lower levels of EPLIN-alpha compared with grade-1 (p = 0.047 and p = 0.046 vs grade-1, respectively). Patients with poor prognosis had a significantly lower levels of EPLIN-alpha compared with those with good prognosis (p = 0.0081). Patients who developed recurrence and died of breast cancer had significantly lower levels of EPLIN-alpha compared with those who remained disease free (p = 0.0003 and p = 0.0008, respectively) (median follow-up 10 years). Patients with high levels of EPLIN-alpha transcript had a longer survival than those with low levels. Over-expression of EPLIN-alpha in breast cancer cells by way of transfection rendered cells less invasive, less motile and growing at a slower pace in vitro and in vivo. An ERK inhibitor was shown to be able to abolish the effect of EPLIN expression. 
CONCLUSION: It is concluded that expression of EPLIN-alpha in breast cancer is down-regulated in breast cancer cells and tissues, a change linked to the prognosis. EPLIN-alpha acts as a potential tumour suppressor by inhibition of growth and migration of cancer cells.

Jin, J., D. Pastrello, et al. (2008). "Clustering of endocytic organelles in parental and drug-resistant myeloid leukaemia cell lines lacking centrosomally organised microtubule arrays." Int J Biochem Cell Biol 40(10): 2240-52.


Spatial organisation and trafficking of endocytic organelles in mammalian cells is tightly regulated and dependent on cytoskeletal networks. The dynamics of endocytic pathways is modified in a number of diseases, including cancer, and notably in multidrug resistant (MDR) cells that are refractory to the effects of several anti-cancer agents. These cells often upregulate expression of drug-efflux pumps but this may be synergistic with alternative resistance mechanisms including increased acidification of endocytic organelles that enhances vesicular sequestration of weak-base anti-cancer drugs such as daunorubicin away from their nuclear target. Here, we characterised the distribution of sequestered daunorubicin in commonly used leukaemia cell lines, HL-60, K562, KG1a and the multidrug resistant HL-60/ADR line, and related this to the spatial distribution of their endocytic organelles and microtubule networks. HL-60 and KG1a cells contained microtubule arrays emanating from organising centres, and their endocytic organelles and daunorubicin labelled vesicles were scattered throughout the cytoplasm. HL-60/ADR and K562 cells showed extensive clustering of early and recycling endosomes, late endosomes, lysosomes and daunorubicin to a juxtanuclear region but these cells lacked microtubule arrays. Microtubular organisation within these clustered regions was however, required for spatial tethering of endocytic organelles and the Golgi, as treatment with nocodazole and paclitaxel had major effects on their distribution. HL-60 and HL-60/ADR cells had similar lysosomal pH of <5.0 and overall these findings suggests a general relationship between the absence of microtubule arrays and the propensity of leukaemia cell lines to cluster endocytic organelles and daunorubicin into the juxtanuclear region.

Jones, A. T. (2008). "Gateways and tools for drug delivery: endocytic pathways and the cellular dynamics of cell penetrating peptides." Int J Pharm 354(1-2): 34-8.


A major goal in drug delivery is to be able to design a macromolecular entity that utilises an endocytic pathway to deliver a bioactive payload into a malfunctioning cell. However, the effectiveness of this approach may be constrained by insufficient information regarding the fate of the delivery vector within the confines of the endo-lysosomal network. Successful drug delivery through this mechanism is therefore dependent on an equal high level of understanding of the specific endocytic pathways that are inherent in the target cell and the traffic and fate of the macromolecule within endocytic organelles. Cell penetrating peptides (CPPs) are promising candidate vectors for delivering macromolecules, however, there is little consensus regarding their exact mechanism of uptake. This review highlights the numerous endocytic pathways and sorting mechanisms that may deliver CPPs to a number of cellular destinations. Our use of non-adherent leukaemia cell lines to study the cellular dynamics of CPPs HIV-TAT and octaarginine is also discussed.

Jones, L. and C. A. Holt (2008). "An objective tool for assessing the outcome of total knee replacement surgery." Proc Inst Mech Eng [H] 222(5): 647-55.


The need for an objective tool to assess the outcome of total knee replacement (TKR) surgery is widely recognized. This study investigates the potential of an objective diagnostic tool for assessing the outcome of TKR surgery based on motion analysis techniques. The diagnostic tool has two main elements: collection of data using motion analysis, and the assessment of knee function using a classifier that is based around the Dempster-Shafer theory of evidence. The tool was used to analyse the knee function of nine TKR subjects preoperatively and at three stages post-operatively. Using important measurable characteristics of the knee, the tool was able to establish the level of benefit achieved by surgery and to enable a comparison of subjects. No subject recovered normal knee function following TKR surgery. This has important implications for knee implant designs.

Jones, L., C. A. Holt, et al. (2008). "Reduction, classification and ranking of motion analysis data: an application to osteoarthritic and normal knee function data." Comput Methods Biomech Biomed Engin 11(1): 31-40.


There are certain major obstacles to using motion analysis as an aid to clinical decision making. These include: the difficulty in comprehending large amounts of both corroborating and conflicting information; the subjectivity of data interpretation; the need for visualization; and the quantitative comparison of temporal waveform data. This paper seeks to overcome these obstacles by applying a hybrid approach to the analysis of motion analysis data using principal component analysis (PCA), the Dempster-Shafer (DS) theory of evidence and simplex plots. Specifically, the approach is used to characterise the differences between osteoarthritic (OA) and normal (NL) knee function data and to produce a hierarchy of those variables that are most discriminatory in the classification process. Comparisons of the results obtained with the hybrid approach are made with results from artificial neural network analyses.

Kaufhold, O., A. Stasch, et al. (2008). "Metal Template Controlled Formation of [11]ane-P(2)C(NHC) Macrocycles." J Am Chem Soc.


The synthesis of N-heterocyclic carbene-diphosphine macrocycles by metal template assisted cyclization reactions has been explored. Attempts to prepare the facial tungsten tricarbonyl precursor complex containing an NH,NH-functionalized carbene and a suitable diphosphine resulted in displacement of the coordinated carbene and the isolation of the corresponding diphosphine tungsten tetracarbonyl [3]. The Re(I) chloro tetracarbonyl complex bearing an NH,NH-functionalized carbene ligand [5] can be prepared and is a suitable precursor for the subsequent formation of the carbene-diphosphine tricarbonyl intermediate [H(2)-6]Cl bearing reactive 2-fluoro substituents at the phosphine-phenyl groups. Two of these fluoro substituents are displaced by a nucleophilic attack upon deprotonation of the coordinated NH,NH-functionalized carbene resulting in new C-N bonds resulting in the partially coupled intermediate, [10], followed by the desired complex with the macrocyclic ligand [8]Cl. Compounds [H-7]Cl and [8]Cl are also formed during the synthesis of [H(2)-6]Cl as a result of spontaneous HF elimination. Complex [8](+) may be converted to the neutral dicarbonyl chloro analog [11] by action of Me(3)NO. Related chemistry with analogous manganese complexes is observed. Thus, from the NH,NH-functionalized carbene manganese bromo tetracarbonyl [12], the diphosphine manganese carbene tricarbonyl cation [H(2)-13] may be readily prepared which provides the macrocyclic carbene-diphosphine tricarbonyl cation [14](+) following base promoted nucleophilic intramolecular displacement of fluoride. Again, [14](+) is converted to the neutral bromo dicarbonyl upon reaction with Me(3)NO. All complexes with the exception of the reaction intermediate [10] have been characterized by spectroscopic and analytical methods in addition to X-ray crystallographic structure determinations for complexes [3], [5], [H(2)-6]Cl, [H(2)-6][9], [8]Cl, [10], [11], [12], and [14]Br.

Kereshanan, S., P. Stephenson, et al. (2008). "Identification of dentine sialoprotein in gingival crevicular fluid during physiological root resorption and orthodontic tooth movement." Eur J Orthod 30(3): 307-14.


Root resorption is an unwanted effect of orthodontic tooth movement. Analysis of dentine proteins in gingival crevicular fluid (GCF) is a potentially safer method of quantifying root resorption compared with conventional radiographic methods. This study aimed to identify and quantify the dentine-specific matrix protein, dentine sialoprotein (DSP), released into GCF during physiological root resorption and orthodontic tooth movement. GCF was collected using micropipettes from 50 second primary molar sites undergoing physiological root resorption in 9- to 14-year olds [coronal group (Rc) with advanced resorption (n = 33) and apical group (Ra) with minimal resorption (n = 17)] and 20 subjects aged 8-14 years with erupted mandibular second premolars (control group). In addition, GCF was collected from 20 patients undergoing treatment with fixed appliances at two time points, immediately prior to orthodontic intervention (T0) and 12 weeks following commencement of fixed appliance therapy (T1). GCF samples were analysed for DSP using an immunoassay and levels semi-quantified using image analysis. To determine differences between the means of the various experimental and control groups, data based on the relative optical density volumes, were statistically analysed using a parametric t-test. DSP was raised in sites that were undergoing physiological resorption compared with the non-resorbing controls (P < 0.05). Notably, DSP was detected in some control samples. There was no difference in DSP levels for the Rc or Ra groups. DSP was also raised in GCF samples of teeth at 12 weeks following commencement of fixed appliance therapy (P < 0.001). The results highlight the potential for measuring DSP in GCF as a biomarker to monitor root resorption. Dentine is likely to be the major source for DSP in GCF, although alternative origins of bone and cementum are possible.

Khan, I. M., J. C. Bishop, et al. (2008). "Clonal chondroprogenitors maintain telomerase activity and Sox9 expression during extended monolayer culture and retain chondrogenic potential." Osteoarthritis Cartilage.


OBJECTIVE: Articular cartilage contains mesenchymally derived chondroprogenitor cells that have the potential to be used for stem cell therapy. The aim of this study was to characterise the growth kinetics and properties of in vitro expanded cloned chondroprogenitors and determine if critical determinants of the progenitor phenotype were maintained or lost in culture. 
METHODS: Chondroprogenitors were isolated from immature bovine metacarpalphalangeal joints by differential adhesion to fibronectin. Cloned colonies were expanded in vitro up to 50 population doublings (PD). Growth characteristics were assessed by cell counts, analysis of telomere length, telomerase activity, expression of senescence-associated beta-galactosidase activity and real-time quantitative polymerase chain reaction to analyse the gene expression patterns of sox9 and Notch-1 in chondroprogenitors. 
RESULTS: Cloned chondroprogenitors exhibited exponential growth for the first 20PD, then slower linear growth with evidence of replicative senescence at later passages. Mean telomere lengths of exponentially growing chondroprogenitors were significantly longer than dedifferentiated chondrocytes that had undergone a similar number of PD (P<0.05). Chondroprogenitors also had 2.6-fold greater telomerase activity. Chondroprogenitors maintained similar sox9 and lower Notch-1 mRNA levels compared to non-clonal dedifferentiated chondrocytes. Chondroprogenitors were induced to differentiate into cartilage in 3D pellet cultures, immunological investigation of sox9, Notch-1, aggrecan and proliferating cell nuclear antigen (PCNA) expression showed evidence of co-ordinated growth and differentiation within the cartilage pellet. 
CONCLUSION: Clonal chondroprogenitors from immature articular cartilage provide a useful tool to understand progenitor cell biology from the perspective of cartilage repair. Comparisons with more mature progenitor populations may lead to greater understanding in optimising repair strategies.

Khan, I. M., S. J. Gilbert, et al. (2008). "Oxidative stress induces expression of osteoarthritis markers procollagen IIA and 3B3(-) in adult bovine articular cartilage." Osteoarthritis Cartilage 16(6): 698-707.


OBJECTIVE: Oxidative stress occurs when the metabolic balance of a cell is disrupted through exposure to excess pro-oxidant. Whilst it is known that unregulated production or exposure to exogenous sources of pro-oxidants induces chondrocyte cell death and degrades matrix components in vitro, relatively little is known of the effects of pro-oxidants on articular cartilage in situ. The objective of this study was to determine if a single exposure to the pro-oxidant hydrogen peroxide (H(2)O(2)) induces a degenerative phenotype. 
METHODS: Articular cartilage explants were obtained from skeletally mature bovine steers and exposed to a single dose of hydrogen peroxide (0.1-1.0 mM) and cultured for up to 21 days. Cell death, and sulfated glycosaminoglycan loss into the medium and gene expression were quantitatively determined. Adoption of an abnormal chondrocyte phenotype was analyzed through the expression of 3B3(-), nitrotyrosine and procollagen type IIA epitopes in cartilage explants. 
RESULTS: Cell death occurred primarily at the surface zone of cartilage in a dose-dependent manner in H(2)O(2) treated explants, and supplementation of standard serum-free medium with insulin-selenium-transferrin significantly reduced cell death (>fourfold). Nitric oxide synthase-2 gene expression and proteoglycan loss increased in oxidant treated explants in a concentration-dependent manner. Antibody labeling to 3B3(-), procollagen type IIA and nitrotyrosine was present in all treated explants but absent in untreated explants. 
CONCLUSIONS: This study demonstrates that a single exposure to high levels of pro-oxidant causes the expression of genes and antibody epitopes that are associated with early degenerative changes observed in experimental osteoarthritis.

Khan, I. M., S. J. Gilbert, et al. (2008). "Cartilage integration: evaluation of the reasons for failure of integration during cartilage repair. A review." Eur Cell Mater 16: 26-39.


Articular cartilage is a challenging tissue to reconstruct or replace principally because of its avascular nature; large chondral lesions in the tissue do not spontaneously heal. Where lesions do penetrate the bony subchondral plate, formation of hematomas and the migration of mesenchymal stem cells provide an inferior and transient fibrocartilagenous replacement for hyaline cartilage. To circumvent the poor intrinsic reparative response of articular cartilage several surgical techniques based on tissue transplantation have emerged. One characteristic shared by intrinsic reparative processes and the new surgical therapies is an apparent lack of lateral integration of repair or graft tissue with the host cartilage that can lead to poor prognosis. Many factors have been cited as impeding cartilage:cartilage integration including; chondrocyte cell death, chondrocyte dedifferentiation, the nature of the collagenous and proteoglycan networks that constitute the extracellular matrix, the type of biomaterial scaffold employed in repair and the origin of the cells used to repopulate the defect or lesion. This review addresses the principal intrinsic and extrinsic factors that impede integration and describe how manipulation of these factors using a host of strategies can positively influence cartilage integration.

Kipling, D., D. L. Jones, et al. (2008). "A transcriptomic analysis of the EK1.Br strain of human fibroblastoid keratocytes: The effects of growth, quiescence and senescence." Exp Eye Res.


There is a growing need within ocular research for well-defined cellular models of normal corneal biology. To meet this need we created and partially characterised a standard strain of human fibroblastoid keratocytes (EK1.Br) and demonstrated that phenotypic changes occur within these cells with replicative senescence in vitro. Using Affymetrix HG-U133A oligonucleotide arrays, this paper reports both a comprehensive analysis of the transcriptome of EK1.Br in the growing, quiescent and senescent states and a comparison of that transcriptome with those of primary corneal endothelium, lung fibroblasts and dermal fibroblasts grown under identical conditions. Data mining shows (i) that EK1.Br retain the characteristic transcriptional fingerprint of keratocytes in vitro (ii) that this phenotype can be distinguished from those of other 'fibroblasts' by groups of highly differentially expressed genes and (iii) that senescence induces a distinct dedifferentiation phenomenon in EK1.Br. These findings are contextualised into the broader literature on replicative senescence and are supported with a web-accessible and fully searchable public-access database (www.madras.cf.ac.uk/cornea).

Kneissl, S., E. J. Loveridge, et al. (2008). "Photocontrollable Peptide-Based Switches Target the Anti-Apoptotic Protein Bcl-x(L)." Chembiochem 9(18): 3046-3054.


Photocontrol of Bcl-x(L) binding affinity has been achieved by using short BH3 domain peptides for Bak(72-87) and Bid(91-111) alkylated with an azobenzene crosslinker through two cysteine residues with different sequence spacings. The power to control the conformation of the crosslinker and hence peptide structure was demonstrated by CD and UV/Vis spectroscopy. The binding affinity of the alkylated peptides with Bcl-x(L) was determined in their dark-adapted and irradiated states by fluorescence anisotropy measurements, and use of different cysteine spacings allowed either activation or deactivation of the binding activities of these peptide-based switches by application of light pulses. Helix-stabilized peptides exhibited high Bcl-x(L) binding affinity with dissociation constants of 42+/-9, 21+/-1, and 55+/-4 nM for Bak${{{i+ 7\atop 72-87}}}$, Bak${{{i+ 11\atop 72-87}}}$, and Bid${{{i+ 4\atop 91-111}}}$, respectively (superscript numbers refer to the spacing between cysteine residues), and up to 20-fold enhancements in affinity in relation to their helix-destabilized forms. Bak${{{i+ 7\atop 72-87}}}$, Bak${{{i+ 11\atop 72-87}}}$, and Bid${{{i+ 4\atop 91-111}}}$ each displayed more than 200-fold selectivity for binding to Bcl-x(L) over Hdm2, which is targeted by the N-terminal helix of the tumor suppressor p53. Structural studies by NMR spectroscopy demonstrated that the peptides bind to the same cleft in Bcl-x(L) as the wild-type peptide regardless of their structure. This work opens the possibility of using such photocontrollable peptide-based switches to interfere reversibly and specifically with biomacromolecular interactions to study and modulate cellular function.

Lane, E. and S. Dunnett (2008). "Animal models of Parkinson's disease and L-dopa induced dyskinesia: how close are we to the clinic?" Psychopharmacology (Berl) 199(3): 303-12.


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.

Lane, J., T. A. Martin, et al. (2008). "The expression and prognostic value of the guanine nucleotide exchange factors (GEFs) Trio, Vav1 and TIAM-1 in human breast cancer." Int Semin Surg Oncol 5: 23.


ABSTRACT: BACKGROUND: Development of metastasis in breast cancer is a multi-step process comprising changes in cytoskeletal structure and gene expression of tumour cells leading to changes in cell adhesion and motility. The Rho GTPase proteins, which function as guanine nucleotide regulated binary switches, govern a variety of cellular processes including cell motility and migration, changes in cell adhesion as well as actin cytoskeletal reorganisation and gene expression/transcription. One group of activators which regulate the Rho-GTPases is the guanine nucleotide exchange factors (GEFs), and this study looked at three such GEFs, Trio, Vav1 and TIAM-1. The purpose of this study was to investigate the expression of these GEFs, in human breast cancer and assess the affect on clinical outcome. 
METHODS: Specimens of fresh, frozen breast tumour tissue (n = 113) and normal background tissue (n = 30) were processed for quantitative PCR analysis. The expression and levels of expression of Trio, Vav1 and TIAM-1 were analysed using RT-PCR and real-time Q-PCR respectively. Sections were also immunostained with Trio and Tiam-1 antibodies. 
RESULTS: Tumour tissue exhibited high levels of all three Rho activators Trio, Vav1 and TIAM-1 compared with normal background breast tissue, reaching a level of significance for the GEF Trio (p = 0.013). Trio levels also increased significantly in patients with a poor prognostic index (p = 0.04).Levels of TIAM-1 were significantly higher in tumour tissue from patients who died from breast cancer compared with those who survived (p = 0.04). No significant correlation was found between tumour grade and histology types. 
CONCLUSION: High expression levels of Trio, Vav1 and TIAM-1 were seen in breast tumours, especially in those with poor prognosis. This suggests that aberrant regulation of Rho family activities by GEFs may have an important prognostic value in breast cancer.

Lau, W. M., A. W. White, et al. (2008). "Scope and limitations of the co-drug approach to topical drug delivery." Curr Pharm Des 14(8): 794-802.


Many currently available drugs show unfavourable physicochemical properties for delivery into or across the skin and temporary chemical modulation of the penetrant is one option to achieve improved delivery properties. Pro-drugs are chemical derivatives of an active drug which is covalently bonded to an inactive pro-moiety in order to overcome pharmaceutical and pharmacokinetic barriers. A pro-drug relies upon conversion within the body to release the parent active drug (and pro-moiety) to elicit its pharmacological effect. The main drawback of this approach is that the pro-moiety is essentially an unwanted ballast which, when released, can lead to adverse effects. The term 'co-drug' refers to two or more therapeutic compounds active against the same disease bonded via a covalent chemical linkage and it is this approach which is reviewed for the first time in the current article. For topically applied co-drugs, each moiety is liberated in situ, either chemically or enzymatically, once the stratum corneum barrier has been overcome by the co-drug. Advantages include synergistic modulation of the disease process, enhancement of drug delivery and pharmacokinetic properties and the potential to enhance stability by masking of labile functional groups. The amount of published work on co-drugs is limited but the available data suggest the co-drug concept could provide a significant therapeutic improvement in dermatological diseases. However, the applicability of the co-drug approach is subject to strict limitations pertaining mainly to the availability of compatible moieties and physicochemical properties of the overall molecule.

Le Noury, J., A. Khan, et al. (2008). "The incidence and prevalence of diabetes in patients with serious mental illness in North West Wales: two cohorts, 1875-1924 & 1994-2006 compared." BMC Psychiatry 8: 67.


BACKGROUND: Against a background of interest in rates of diabetes in schizophrenia and related psychoses and claims that data from historical periods demonstrate a link that antedates modern antipsychotics, we sought to establish the rate of diabetes in first onset psychosis and subsequent prevalence in historical and contemporary cohorts. 
METHODS: Analysis of two epidemiologically complete databases of individuals admitted for mental illness. 3170 individuals admitted to the North Wales Asylum between 1875-1924 and tracked over 18,486 patient years and 394 North West Wales first admissions for schizophrenia and related psychoses between 1994 and 2006 and tracked after treatment. 
RESULTS: The prevalence of Type 2 diabetes among patients with psychoses at time of first admission in both historical and contemporary samples was 0%. The incidence of diabetes remained 0% in the historical sample throughout 15 years of follow-up but rose in the contemporary sample after 3, 5 and 6 years of treatment with an incidence rate double the expected population rate so that the 15 year prevalence is likely to be over 8%. 
CONCLUSION: No association was found between diabetes and serious mental illness, but there may be an association between diabetes and treatment.

Leaper, D., S. Burman-Roy, et al. (2008). "Prevention and treatment of surgical site infection: summary of NICE guidance." Bmj 337: a1924.

Leaper, D. J. and P. Durani (2008). "Topical antimicrobial therapy of chronic wounds healing by secondary intention using iodine products." Int Wound J 5(2): 361-8.


All open wounds healing by secondary intention are contaminated by bacteria and in chronic wounds this can progress through colonisation to invasive infection. Iodine products reduce bacterial load and are active against most species of micro-organisms, and certainly those encountered in chronic wound care. This review evaluates the use of iodine products in chronic wound care including povidone-iodine solutions and cadexomer iodine. Antiseptics containing iodine are relatively cheap, resistance is unknown and concerns about systemic toxicity are probably overstated. More widespread use of these agents as topical anti-microbials in chronic wound care should be considered to reduce the need for systemic antibiotics when colonisation has progressed to invasive infection with systemic signs.

Lei, Y., N. Garrahan, et al. (2008). "Quantification of retinal transneuronal degeneration in human glaucoma: a novel multiphoton-DAPI approach." Invest Ophthalmol Vis Sci 49(5): 1940-5.


PURPOSE: Glaucoma is presumed to result in the selective loss of retinal ganglion cells. In many neural systems, this loss would initiate a cascade of transneuronal degeneration. The quantification of changes in neuronal populations in the middle layers of the retina can be difficult with conventional histologic techniques. A method was developed based on multiphoton imaging of 4',6'-diamino-2-phenylindole (DAPI)-stained tissue to quantify neuron loss in postmortem human glaucomatous retinas. 
METHODS: Retinas from normal and glaucomatous eyes fixed in 4% paraformaldehyde were incubated at 4 degrees C overnight in DAPI solution. DAPI-labeled neurons at different levels of the retina were imaged by multiphoton confocal microscopy. Algorithms were developed for the automated identification of neurons in the retinal ganglion cell layer (RGCL), inner nucleus layer (INL), and outer nuclear layer (ONL). 
RESULTS: In glaucomatous retinas, the mean density of RGCs within 4 mm eccentricity was reduced by approximately 45%, with the greatest RGC loss occurring in a region that corresponds to the central 6 degrees to 14 degrees of vision. Significant neuron loss in the INL and ONL was also seen at 2 to 4 mm and 2 to 3 mm eccentricities, respectively. The ratios of neuron densities in the INL and ONL relative to the RGCL (INL/RGC and ONL/RGC, respectively) were found to increase significantly at 3 to 4 mm eccentricity. 
CONCLUSIONS: The data confirm that the greatest neuronal loss occurs in the RGCL in human glaucoma. Neuronal loss was also observed in the outer retinal layers (INL and ONL) that correlated spatially with changes in the RGCL. Further work is necessary to confirm whether these changes arise from transneuronal degeneration.

Lin, T. T., S. Hewamana, et al. (2008). "Highly purified CD38 sub-populations show no evidence of preferential clonal evolution despite having increased proliferative activity when compared with CD38 sub-populations derived from the same chronic lymphocytic leukaemia patient." Br J Haematol 142(4): 595-605.


In agreement with a recently published manuscript, this present study demonstrated that CD38+ sub-populations had increased proliferative activity as evidenced by higher Ki-67 expression (P < 0.0001). This raised the possibility that the CD38+ fraction is exposed to an increased risk of clonal evolution. However, serial fluorescence in situ hybridisation analysis of highly purified CD38+ and CD38- sub-populations from individual patients revealed no distinct cytogenetic lesions or evidence of preferential clonal evolution in the CD38+ fractions when compared with their CD38- counter-parts (P = 0.13). Furthermore, telomere length analysis revealed that all of the sub-populations had similarly short telomeres (P = 0.31) and comparably low telomerase (TERT) expression (P = 0.75) and telomerase activity (P = 0.88). Subsequent examination of cell-sorted CD38+ and CD38- sub-populations from paired peripheral blood and bone marrow samples taken on the same day showed no significant difference in CD38, Ki-67, TERT expression or telomere lengths, indicating that these chronic lymphocytic leukaemia cells were derived from a single pool trafficking between these two compartments. Taken together, our data show that chronic lymphocytic leukaemia cells derived from bimodal patients all have extensive proliferative histories and have undergone a similar number of cell divisions that is mirrored by the episodic expression of CD38.

Locke, M., P. L. Hyland, et al. (2008). "Modulation of gingival epithelial phenotypes by interactions with regionally defined populations of fibroblasts." J Periodontal Res 43(3): 279-89.


BACKGROUND AND OBJECTIVE: The unusual structure and functions of junctional epithelium, together with its pattern of migration in periodontal disease, raise interesting questions about the factors associated with the maintenance of its unique phenotype. To explore the effects of regionally differing fibroblast populations on the growth and patterns of differentiation of oral epithelia, this study used an organotypical in vitro model in an attempt to detect interactions occurring between populations of human oral fibroblasts and keratinocytes. 
MATERIAL AND METHODS: Keratinocytes and fibroblasts, isolated from the gingival region and periodontal ligament, were characterized by their patterns of growth and by their expression of known differentiation markers. Changes in cell behaviour and phenotypic marker expression were examined during in vitro passage as an indication of the maintenance of in vivo phenotypic traits. Using early passage cells, organotypical cultures were generated and patterns of epithelial growth and expression of phenotypic markers were examined. 
RESULTS: Phenotypically different populations of junctional and oral-gingival keratinocytes, and of oral-gingival and periodontal ligament fibroblasts, were successfully isolated, cultured and characterized. In the organotypic culture system, oral-gingival fibroblasts were found to have a markedly greater ability than periodontal ligament fibroblasts to support and maintain the growth of either type of epithelium. Shifts of epithelial phenotype were induced by different fibroblasts. 
CONCLUSION: Periodontal and gingival fibroblast subpopulations have differential effects on the growth and patterns of differentiation of oral and junctional epithelia. By modulating the epithelial phenotype, regionally differing fibroblasts can influence the stability and behaviour of the gingival attachment apparatus in health and disease.

Longhi, M. P., K. Wright, et al. (2008). "Interleukin-6 is crucial for recall of influenza-specific memory CD4 T cells." PLoS Pathog 4(2): e1000006.


Currently, our understanding of mechanisms underlying cell-mediated immunity and particularly of mechanisms that promote robust T cell memory to respiratory viruses is incomplete. Interleukin (IL)-6 has recently re-emerged as an important regulator of T cell proliferation and survival. Since IL-6 is abundant following infection with influenza virus, we analyzed virus-specific T cell activity in both wild type and IL-6 deficient mice. Studies outlined herein highlight a novel role for IL-6 in the development of T cell memory to influenza virus. Specifically, we find that CD4+ but not CD8+ T cell memory is critically dependent upon IL-6. This effect of IL-6 includes its ability to suppress CD4+CD25+ regulatory T cells (Treg). We demonstrate that influenza-induced IL-6 limits the activity of virus-specific Tregs, thereby facilitating the activity of virus-specific memory CD4+ T cells. These experiments reveal a critical role for IL-6 in ensuring, within the timeframe of an acute infection with a cytopathic virus, that antigen-specific Tregs have no opportunity to down-modulate the immune response, thereby favoring pathogen clearance and survival of the host.

Loveridge, E. J., R. M. Evans, et al. (2008). "Solvent effects on environmentally coupled hydrogen tunnelling during catalysis by dihydrofolate reductase from Thermotoga maritima." Chemistry 14(34): 10782-8.


Protein motions may be perturbed by altering the properties of the reaction medium. Here we show that dielectric constant, but not viscosity, affects the rate of the hydride-transfer reaction catalysed by dihydrofolate reductase from Thermotoga maritima (TmDHFR), in which quantum-mechanical tunnelling has previously been shown to be driven by protein motions. Neither dielectric constant nor viscosity directly alters the kinetic isotope effect of the reaction or the mechanism of coupling of protein motions to tunnelling. Glycerol and sucrose cause a significant increase in the rate of hydride transfer, but lead to a reduction in the magnitude of the kinetic isotope effect as well as an extension of the temperature range over which "passive" protein dynamics (rather than "active" gating motions) dominate the reaction. Our results are in agreement with the proposal that non-equilibrium dynamical processes (promoting motions) drive the hydride-transfer reaction in TmDHFR.

Mantripragada, K. K., M. Caley, et al. (2008). "Telomerase activity is a biomarker for high grade malignant peripheral nerve sheath tumors in neurofibromatosis type 1 individuals." Genes Chromosomes Cancer 47(3): 238-46.


Telomerase activity (TA) and the expression of its enzymatic subunits, which have been demonstrated in many tumors, remain poorly investigated in tumors associated with neurofibromatosis type 1 (NF1). In this study, we analysed the association of TA and the expression of telomerase RNA (TR) and telomerase reverse transcriptase (TERT) in 23 malignant peripheral nerve sheath tumors (MPNST) (17 high grade and 6 low grade tumors), 11 plexiform neurofibromas (PNF) and 6 dermal neurofibromas (DNF). TA was studied using telomerase repeat amplification protocol (TRAP) assay and expression of TR and TERT was investigated using reverse transcription PCR (RT-PCR) and real-time PCR. TA was detected in 14 out of 17 (82%) high grade MPNST, whereas all 6 low grade MPNST and 17 benign tumors were telomerase negative. The TERT transcripts were detected in all high grade MPNST, 50% of the low grade MPNST, and 4 benign tumors. However, the expression level of the TERT strikingly correlated with TA and high grade MPNST. Thus, while TERT expression was similar in both low grade MPNST and PNF (P = 0.115), it was significantly higher in high grade MPNST when compared to either low grade MPNST (P = 0.042), PNF (P = 0.001) or DNF tumors (P = 0.010). These findings indicate that TA and expression level of TERT are potential markers for high grade malignancy in NF1 patients.

Martin, D. J., S. P. Denyer, et al. (2008). "Resistance and cross-resistance to oxidising agents of bacterial isolates from endoscope washer disinfectors." J Hosp Infect 69(4): 377-83.


Bacteria isolated from washer disinfectors using chlorine dioxide as a high-level disinfectant were exposed to peracetic acid, chlorine dioxide and hydrogen peroxide to investigate their susceptibility and possible bacterial cross-resistance to these highly reactive oxidising biocides. A standard suspension test was used to establish a rate of kill of these biocides against two stable isolates (Bacillus subtilis and Micrococcus luteus). Suspension tests demonstrated that 'in use' concentrations were not always effective to provide the required disinfection efficacy within recommended exposure times and in some instances a 60min exposure was necessary to achieve a reduction in number by a factor of 10(5). It appears that vegetative Gram-positive isolates can become resistant to oxidising agents in vitro, and that cross-resistance to related compounds can occur. Since these bacteria are deemed to be susceptible to highly reactive biocides, there should be further study of the resistance mechanisms in these isolates to explain their survival.

Martin, T. A., G. M. Harrison, et al. (2008). "Claudin-16 reduces the aggressive behavior of human breast cancer cells." J Cell Biochem 105(1): 41-52.


Claudin-16 (Paracellin-1) is a transmembrane tight junction (TJ) protein originally described as having a critical role in the re-absorption of magnesium and calcium in the kidney. This study examined expression of Claudin-16 in human breast cells and tissues to identify a possible link between expression and aggressiveness in cells and between Claudin-16 levels and patient prognosis. Insertion of the Claudin-16 gene into MDA-MB-231 human breast cancer cells resulted in cells that were significantly less motile and invasive in behavior, with increased adhesion to matrix. These cells also exhibited significantly increased TJ functionality and "tighter" colony morphology. Moreover, growth rates were reduced in both in vitro and in vivo assays (P < 0.002). Frozen sections from breast cancer primary tumors (matched tumor 124 and background 33) were immuno-stained. RNA was reverse transcribed and analyzed by Q-PCR (standardized using beta-actin, normalized with cytokeratin-19 levels). Levels of expression of Claudin-16 were significantly decreased in node positive tumors compared to negative (P = 0.016). Expression was significantly lower in patients with node positive tumors (P = 0.016) and in those who had died from breast cancer or had general poor prognosis (P < 0.015). Immunohistochemical staining showed decreased expression of Claudin-16 in tumor sections (P < 0.00001). In conclusion, forced expression of Claudin-16 in breast cancer cells resulted in a less aggressive phenotype and reduced in vivo tumor volume. Claudin-16 expression was reduced in human breast cancer, particularly in patients with aggressive tumors and high mortality. This suggests that Claudin-16 plays a role beyond that of an initial metastasis repressor in this cancer type.

Martin, T. A. and W. G. Jiang (2008). "Loss of tight junction barrier function and its role in cancer metastasis." Biochim Biophys Acta.


As the most apical structure between epithelial and endothelial cells, tight junctions (TJ) are well known as functioning as a control for the paracellular diffusion of ions and certain molecules. It has however, become increasingly apparent that the TJ has a vital role in maintaining cell to cell integrity and that the loss of cohesion of the structure can lead to invasion and thus metastasis of cancer cells. This article will present data showing how modulation of expression of TJ molecules results in key changes in TJ barrier function leading to the successful metastasis of a number of different cancer types.

Martin, T. A., G. Pereira, et al. (2008). "N-WASP is a putative tumour suppressor in breast cancer cells, in vitro and in vivo, and is associated with clinical outcome in patients with breast cancer." Clin Exp Metastasis 25(2): 97-108.


N-WASP is a key regulator of cell migration and actin polymerisation. We examined the correlation of N-WASP, with human breast cancer, in vitro, in vivo and in clinical breast cancer tissue. Immunohistochemical study of frozen sectioned human breast mammary tissues (n=124) revealed that mammary epithelial cells stained positively for N-WASP and that cancer cells in tumour tissues stained very weakly. Quantitative RT-PCR revealed that breast cancer tissues had significantly lower levels of N-WASP compared with normal background mammary tissues (0.83+/-0.3 vs 13.6+/-13, P=0.03). Although no significantly correlation was found with tumour grade and TNM staging, lower levels of transcript were seen to correlate with clinical outcome following a ten year follow up. Thus tumours from patients with predicted poor prognosis had significantly lower levels than from those with good prognosis (0.098+/-0.14 vs 1.14+/-0.56, P=0.05). Patients with metastatic disease/died of breast cancer had significantly lower levels of N-WASP compared to those remaining disease free (0.04+/-0.02 and 0.47+/-0.3, vs 0.79+/-0.44, P=0.01 and P<0.05 respectively). During in vitro experiments, MDA-MB-231 cells stably transfected with N-WASP (MDA-MB-231(WASP+)) exhibited a significantly reduced in vitro invasiveness and motility compared with control and wild type cells (P<0.0001), had increased adhesiveness (P=0.05) and moreover MDA-MB-231(WASP+ )exhibited reduced in vivo growth (P=0.002). The motogen HGF (50 ng/ml) caused a relocation of N-WASP to the cell periphery in a temporal and spatial response. It is concluded that N-WASP, a member of the N-WASP family may act as a tumour progression suppressor in human breast cancer and may therefore have significant clinical value in this condition.

McGuigan, C., M. Derudas, et al. (2008). "Successful kinase bypass with new acyclovir phosphoramidate prodrugs." Bioorg Med Chem Lett 18(15): 4364-7.


Novel phosphoramidates of acyclovir have been prepared and evaluated in vitro against acyclovir-sensitive and -resistant herpes simplex virus (HSV) types 1 and 2 and varicella-zoster virus (VZV). Unlike the parent nucleoside these novel phosphate prodrugs retain antiviral potency versus the ACV-resistant virus strain, suggesting an efficient bypass of the viral thymidine kinase.

McGuigan, C., M. Serpi, et al. (2008). "Phosphate prodrugs derived from N-acetylglucosamine have enhanced chondroprotective activity in explant cultures and represent a new lead in antiosteoarthritis drug discovery." J Med Chem 51(18): 5807-12.


We report the application of the phosphoramidate ProTide approach, developed by us for antiviral nucleosides, to sugar derivatives with potential chondroprotection against osteoarthritis. In particular, N-acetylglucosamine was converted to a series of 06 arylaminoacyl phosphoramidates with ester and amino acid variation. Compounds were prepared by two routes, with or without sugar protection, and were isolated as phosphate diastereoisomers. The compounds were assayed for cellular toxicity and for inhibition of IL-1 induced glycosaminoglycan (GAG) release (i.e., proteoglycan degradation) from bovine articular cartilage in vitro explant cultures. By comparison to the N-acetyl glucosamine parent, some of the analogues show a significant enhancement in efficacy in the inhibition of inflammatory cytokine-induced proteoglycan degradation.

Meran, S., D. W. Thomas, et al. (2008). "Hyaluronan facilitates transforming growth factor-beta1-mediated fibroblast proliferation." J Biol Chem 283(10): 6530-45.


This study aims to understand the role of the matrix polysaccharide hyaluronan (HA) in influencing fibroblast proliferation and thereby affecting wound healing outcomes. To determine mechanisms that underlie scarred versus scar-free healing, patient-matched dermal and oral mucosal fibroblasts were used as models of scarring and non-scarring fibroblast phenotypes. Specifically, differences in HA generation between these distinct fibroblast populations have been examined and related to differences in transforming growth factor-beta(1) (TGF-beta(1))-dependent proliferative responses and Smad signaling. There was a differential growth response to TGF-beta(1), with it inducing proliferation in dermal fibroblasts but an anti-proliferative response in oral fibroblasts. Both responses were Smad3-dependent. Furthermore, the two fibroblast populations also demonstrated differences in their HA regulation, with dermal fibroblasts generating increased levels of HA, compared with oral fibroblasts. Inhibition of HA synthesis in dermal fibroblasts was shown to abrogate the TGF-beta(1)-mediated induction of proliferation. Inhibition of HA synthesis also led to an attenuation of Smad3 signaling in dermal fibroblasts. Microarray analysis demonstrated no difference in the genes involved in TGF-beta(1) signaling between dermal and oral fibroblasts, whereas there was a distinct difference in the pattern of genes involved in HA regulation. In conclusion, these two distinct fibroblast populations demonstrate a differential proliferative response to TGF-beta(1), which is associated with differences in HA generation. TGF-beta(1) regulates proliferation through Smad3 signaling in both fibroblast populations; however, it is the levels of HA generated by the cells that influence the outcome of this response.

Miller, D. J., J. Gao, et al. (2008). "Stereochemistry of eudesmane cation formation during catalysis by aristolochene synthase from Penicillium roqueforti." Org Biomol Chem 6(13): 2346-54.


The aristolochene synthase catalysed cyclisation of farnesyl diphosphate (1) has been postulated to proceed through (S)-germacrene A (3). However, the active site acid that reprotonates this neutral intermediate has so far proved difficult to identify and, based on high level ab initio molecular orbital and density functional theory calculations, a proton transfer mechanism has recently been proposed, in which proton transfer from C12 of germacryl cation to the C6,C7-double bond of germacryl cation (2) proceeds either directly or via a tightly bound water molecule. In this work, the stereochemistry of the elimination and protonation reactions was investigated by the analysis of the reaction products from incubation of 1 and of [12,12,12,13,13,13-(2)H(6)]-farnesyl diphosphate (15) with aristolochene synthase from Penicillium roqueforti (PR-AS) in H(2)O and D(2)O. The results reveal proton loss from C12 during the reaction and incorporation of another proton from the solvent. Incubation of with PR-AS in D(2)O led to the production of (6R)-[6-(2)H] aristolochene, indicating that protonation occurs from the face of the 10-membered germacrene ring opposite the isopropylidene group. Hence these results firmly exclude proton transfer from C12 to C6 of germacryl cation. We propose here Lys 206 as the general acid/base during PR-AS catalysis. This residue is part of a conserved network of hydrogen bonds, along which protons could be delivered from the solvent to the active site.

Morgan, A. R., G. Hamilton, et al. (2008). "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 147B(6): 727-31.


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.

Morgan, A. R., P. Hollingworth, et al. (2008). "Association analysis of dynamin-binding protein (DNMBP) on chromosome 10q with late onset Alzheimer's disease in a large caucasian UK sample." Am J Med Genet B Neuropsychiatr Genet.


A recent scan of single nucleotide polymorphisms (SNPs) in the region 40-107 Mb on chromosome 10q in a large Japanese case-control cohort identified six SNPs in or near the dynamin-binding protein gene (DNMBP) that were associated with late onset Alzheimer's disease (LOAD) in individuals lacking the APOE epsilon4 allele [Kuwano et al. (2006); Hum Mol Genet 15:2170-2182]. We genotyped these six SNPs in 1,212 unrelated Caucasian patients of UK origin with LOAD and 1,389 ethnically, gender and age matched control subjects. We did not observe a statistically significant association with the risk of LOAD for any of the six SNPs in the sample as a whole. When stratifying the sample by APOE one SNP (intergenic SNP rs11190302) was associated with LOAD in individuals lacking the epsilon4 allele (genotypic P = 0.027, allelic P = 0.066). However this association was in the opposite direction to that detected in the Japanese population. It remains to be determined whether DNMBP is associated with LOAD. (c) 2008 Wiley-Liss, Inc.

Morgan, M., R. Fairchild, et al. (2008). "A content analysis of children's television advertising: focus on food and oral health." Public Health Nutr: 1-8.


OBJECTIVES: To analyse the nature and content of advertising during children's popular television viewing times with the specific aims of (i) identifying the proportion of advertising time devoted to confectionery and potentially cariogenic products (those which readily give rise to dental caries, more commonly known as tooth decay); and (ii) determining whether there is a variation in the advertisement of confectionery and other high-sugar products within children's school holiday time v. outside holiday time.
METHOD:  In five separate one-week periods, the output of the four most popular British children's commercial television channels was video-recorded during the most popular viewing times for children. In total, 503 h of television were recorded and analysed. 
RESULTS: Analysis of the recordings revealed that 16.4 % of advertising time was devoted to food products; 6.3 % of all advertising time was devoted to potentially cariogenic products. Sugared cereals were the most commonly advertised high-sugar product, followed by sweetened dairy products and confectionery (chi2 = 6524.8, df = 4, P < 0.001). The advertisement of confectionery and high-sugar foods appeared to be influenced by school holidays. 
CONCLUSIONS: Health-care professionals should be aware of the shift away from the advertisement of confectionery towards the promotion of foods that might be considered healthier but contain large amounts of hidden sugar.

Morris, A. P., K. R. Brain, et al. (2008). "Skin permeation and ex vivo skin metabolism of O-acyl haloperidol ester prodrugs." Int J Pharm.


Ethyl (HE), propyl (HP), butyl (HB), octyl (HO) and decyl (HD) O-acyl esters of haloperidol (HA) were evaluated for permeation across full-thickness human and guinea pig skin. The inclusion of 0.5mgmL(-1) cetrimide as a receptor phase solubilising agent did not significantly alter the barrier properties of the membranes. The permeation of the parent drug, HA, across guinea pig skin was found to be greater than that of its derivatives. Prodrug hydrolysis by cutaneous esterases was minimal. The permeation of HE, HP and HB across freshly excised guinea pig skin was subsequently investigated, however, prodrug hydrolysis remained low. Hydrolysis studies using a skin extract revealed only limited prodrug metabolism. However, in the presence of a liver extract, hydrolysis of all prodrugs was rapid. It was proposed that GGGX esterases, required for the hydrolysis of tertiary esters, were not present at a sufficiently high concentration within the skin for substantial prodrug hydrolysis to occur. This does not necessarily detract from the system as post-transdermal delivery liberation of HA in vivo is an equally useful mode for delivering this drug to the systemic circulation.

Morton, J., B. Coles, et al. (2008). "Circulating neutrophils maintain physiological blood pressure by suppressing bacteria and IFNgamma-dependent iNOS expression in the vasculature of healthy mice." Blood 111(10): 5187-94.


Whether leukocytes exert an influence on vascular function in vivo is not known. Here, genetic and pharmacologic approaches show that the absence of neutrophils leads to acute blood pressure dysregulation. Following neutrophil depletion, systolic blood pressure falls significantly over 3 days (88.0 +/- 3.5 vs 104.0 +/- 2.8 mm Hg, day 3 vs day 0, mean +/- SEM, P < .001), and aortic rings from neutropenic mice do not constrict properly. The constriction defect is corrected using l-nitroarginine-methyl ester (L-NAME) or the specific inducible nitric oxide synthase (iNOS) inhibitor 1400W, while acetylcholine relaxation is normal. iNOS- or IFNgamma-deficient mice are protected from neutropenia-induced hypotension, indicating that iNOS-derived nitric oxide (NO) is responsible and that its induction involves IFNgamma. Oral enrofloxacin partially inhibited hypotension, implicating bacterial products. Roles for cyclooxygenase, complement C5, or endotoxin were excluded, although urinary prostacyclin metabolites were elevated. Neutrophil depletion required complement opsinization, with no evidence for intravascular degranulation. In summary, circulating neutrophils contribute to maintaining physiological tone in the vasculature, at least in part through suppressing early proinflammatory effects of infection. The speed with which hypotension developed provides insight into early changes that occur in the absence of neutrophils and illustrates the importance of constant surveillance of mucosal sites by granulocytes in healthy mice.

Nagassa, M. E., A. E. Daw, et al. (2008). "Optimisation of the hydrogen peroxide pre-treatment of titanium: surface characterisation and protein adsorption." Clin Oral Implants Res 19(12): 1317-26.


BACKGROUND: Researchers have attempted to enhance titanium osseointegration by modifying its surface properties, including via H(2)O(2) pre-treatment, with reported treatment regimes varying from minutes/hours, to weeks. 
OBJECTIVE: This study examined the effects of various H(2)O(2) treatments on titanium surface topography/roughness, chemical composition/oxide thickness, hydrophilicity and plasma protein adsorption. 
MATERIALS AND METHODS: Titanium discs were treated with 30% H(2)O(2) for 0-24 h or 1-4 weeks and subjected to atomic force microscopy (AFM), scanning electron microscopy (SEM), profilometry, X-ray photon spectroscopy and contact angle analysis. For protein adsorption, whole plasma and FITC-conjugated serum albumin were added to 0-24 h and 1-4 week H(2)O(2)-treated discs and examined by SEM and fluorescence microscopy, respectively. 
RESULTS: AFM, SEM and profilometry demonstrated that 1-6 h H(2)O(2)-treated discs exhibited subtle alterations in surface topography/roughness at the nanometre scale, although 24 h and 1-4 week H(2)O(2)-treated discs exhibited much greater increases in surface roughness, in the micrometre range. Maximal increases in surface oxide thickness and chemical modification were identified between 1 h-4 weeks and 3 h-4 weeks, respectively, although no increases in oxygen/titanium (O1s : Ti2p) molar ratio or in hydrophilicity were evident. Plasma and serum albumin adsorption increased on 1-24 h H(2)O(2)-treated discs, with further increases on 1-4 week H(2)O(2)-treated discs. 
CONCLUSIONS: Based upon the present data and previous findings, this study supports the concept that surface topography/roughness and oxide composition/thickness, are more significantly modified by H(2)O(2) treatment and more influential to protein adsorption than hydrophilicity. Additionally, it can be hypothesized that the 24 h H(2)O(2) treatment of titanium surfaces, which induced micrometre scale changes in roughness and protein adsorption, to those associated with enhanced osteoblast attachment/behaviour, mineralisation and subsequent implant osseointegration, would be most beneficial.

Nair, S., A. O. Phillips, et al. (2008). "Further evidence for the association of MMP9 with nephropathy in type 2 diabetes and application of DNA pooling technology to candidate gene screening." J Nephrol 21(3): 400-5.


BACKGROUND: Diabetic nephropathy is characterised by extracellular matrix (ECM) expansion, a key modulator of which is TGF-b1. Glucose-stimulated transcriptional activation of the TGF-b1 gene is an important component of the pathogenesis of nephropathy, following which latent TGF-b1 protein is synthesised. Matrix metalloproteinase 9 (MMP9) remodels the ECM and has been implicated in TGF-b1 activation. The ECM glycosaminoglycan hyaluronan (HA) influences TGF-b1 generation and can modulate its signal transduction activity; renal HA is synthesised by HA synthases HAS2 and HAS3. 
METHODS: We report the first screening of the genes encoding HAS2 and HAS3 for sequence variants predisposing to nephropathy in UK type 2 diabetes patients, together with the MMP9 and TGF-b1 genes. Also for the first time, we used validated DNA pools to carry out association analyses of single nucleotide polymorphisms on nephropathic and non-nephropathic cohorts from a total of 199 type 2 diabetes patients, to increase the throughput and decrease the cost of genotype analysis. 
RESULTS: None of the 23 single nucleotide polymorphisms analysed in DNA pools were found to be associated with diabetic nephropathy. However, genotyping of alleles at the MMP9 promoter microsatellite locus D20S838 in individual genomic DNA samples supported previous evidence of association between this locus and diabetic nephropathy. 
CONCLUSIONS: The use of DNA pooling technology increased the throughput and decreased the cost of our association analysis of nephropathy in our type 2 diabetes sample, which demonstrated sufficient sensitivity to support previous positive findings of association with a microsatellite in the MMP9 promoter region.

Nguyen, D. Q., T. Potokar, et al. (2008). "A review of current objective and subjective scar assessment tools." J Wound Care 17(3): 101-2, 104-6.


An ideal scar assessment tool should include both objective and subjective methods aspects of a scar. This review examines the evidence on existing tools, and emphasises the importance of taking the patient's perspective into account.

Omidi, Y., J. Barar, et al. (2008). "Characterization and astrocytic modulation of system L transporters in brain microvasculature endothelial cells." Cell Biochem Funct 26(3): 381-91.


Brain trafficking of amino acids is mainly mediated by amino acids transport machineries of the blood-brain barrier (BBB), where astrocytes play a key maintenance role. However, little is known about astrocytes impacts on such transport systems, in particular system L that consists of large and small neutral amino acids (NAAs) transporters, that is, LAT1/4F2hc and LAT2/4F2hc, respectively. In the current investigation, functionality and expression of system L were studied in the immortalized mouse brain microvascular endothelial b.End3 cells cocultured with astrocytes or treated with astrocyte-conditioned media (ACM). LAT2/4F2hc mediated luminal uptake of L-phenylalanine and L-leucine resulted in significantly decreased affinity of system L in b.End3 cells treated with ACM, while LAT2/4F2hc mediated luminal uptake of L-alanine remained unchanged. Gene expression analysis revealed marked upregulation of LAT1 and 4F2hc, but downregulation of LAT2 in b.End3 cells cultured with ACM. The basal to apical transport of L-phenylalanine and L-alanine appeared to be significantly greater than that of the apical to basal direction in b.End3 cells indicating an efflux functionality of system L. No marked influence was observed for transport of L-phenylalanine in b.End3 cells cocultured with astrocytes, while a slight decrease was seen for L-alanine in the basal to apical direction. Based on our findings, we propose that system L functions as influx and/or efflux transport machinery displaying a greater propensity for the outward transport of large and small NAAs. Astrocytes appeared to modulate the transcriptic expression and uptake functionalities of system L, but not the transport activities.

Ong, C. M. and C. M. Heard (2008). "Permeation of quinine across sublingual mucosa, in vitro." Int J Pharm.


Quinine is the first line treatment in severe P. falciparum malaria and nocturnal leg cramps and a fast, convenient delivery method of this drug quinine is needed. The purpose of this study was to investigate in vitro the sublingual route for the delivery of quinine. Permeation studies were carried out with Franz diffusion cells containing sublingual mucosa membranes with PBS receptor phase and dosed with solutions of quinine hydrochloride or quinine/2-hydroxypropyl-beta-cyclodextrin complexes. Receptor phase samples were taken 2 hourly over a 12h period and quinine was determined by reverse-phase HPLC analysis. The ventral surface of the tongue was significantly more permeable than porcine floor of the mouth (p<0.05) and there was no significant effect of freezing on the ventral surface of the tongue (p 0.2444). The presence of saliva caused a decrease in the permeation of quinine across the ventral surface of the tongue by up to 68%. Inclusion complexation between quinine and 2-HP-beta-CD was supported by (1)H NMR spectral data, and an ethanol vehicle provided the highest quinine flux from the inclusion complex solutions compared to deionised water and PEG. Overall, the data support further investigations into the clinical use of sublingual quinine, particularly for children with falciparum malaria or patients with nocturnal leg cramps. Use of quinine/cyclodextrin inclusion complexes may circumvent compliance issues due to bitter taste.

Pearce, A. I., S. G. Pearce, et al. (2008). "Effect of surface topography on removal of cortical bone screws in a novel sheep model." J Orthop Res 26(10): 1377-83.


Difficulty in removing implants used in trauma patients can be a complication, and increased bone-implant adhesion likely is a major contributing factor. In vitro studies have shown that surface morphology of implant materials has the ability to influence cellular responses, with polished surfaces decreasing the potential for mineralization. This study examined the effect of polishing commercially pure titanium (cpTi) and the titanium alloy TAN on the removal torque and percentage bone-implant contact in cortical and cancellous bone of sheep. Polishing had a significant effect on both removal torque and percentage bone-implant contact, with the polished implants demonstrating a lower removal torque in both cortical and cancellous bone. Polished cpTi and stainless steel were similar in terms of surface roughness and removal torque. However, polished TAN, which was not as smooth as polished cpTi, did not show the same low level for reducing removal torque. Improved polishing of TAN should reduce the removal torque further. The results of the study show that polishing is promising in improving the ease of implant removal after fracture fixation and repair.

Phillips, N. and R. W. van Deursen (2008). "Landing stability in anterior cruciate ligament deficient versus healthy individuals: a motor control approach." Phys Ther Sport 9(4): 193-201.


OBJECTIVES: To compare the temporal effectiveness of landing strategies in anterior cruciate ligament deficient (ACLD) versus non-injured participants, when they landed on one leg after running or after a single leg hop. 
DESIGN: Case control study. 
SETTING: Laboratory setting. 
PARTICIPANTS: Participants were 30 ACLD patients and 30 control subjects. 
MAIN OUTCOME MEASURES: Time to stabilise (TTS) was measured using centre of pressure (COP), horizontal (Fy) and vertical (Fz) force velocity on a Kistler forceplate. Kinematic data were collected using a Vicon 512 system with 8 IR cameras. Between group differences were analysed using a two-way ANOVA with post hoc t-tests. 
RESULTS: Significant group differences were found in running speed, hop distance, failed attempts, deceleration, and TTS using COP velocity in both activities. 
CONCLUSIONS: When required to stop and balance on their injured leg, ACLD participants selected slower running speeds and less hop distance to succeed from than did controls, and they used different strategies to stabilise upon landing. They also showed a significantly poorer ability to maintain stable stance following deceleration. ACLD individuals who were able to adapt with some success did so by increasing the time available to them and limiting function to within the boundaries they can control effectively.

Price, P. E. (2008). "Education, psychology and 'compliance'." Diabetes Metab Res Rev 24 Suppl 1: S101-5.


Those working with patients with diabetic foot wounds are well aware that individuals who take a considerable time to heal pose ongoing challenges for health care professionals and informal carers; cycles of breakdown, recurrent infections, pain management, and adherence to treatment all require regular reassessment, renegotiation of care goals, and review of care plans. Those patients with ulcers for many years are clearly hard-to-heal and often reach a state where the wound is 'static'-not always with any apparent reason. Whilst such scenarios lead professionals to feel exasperated by the lack of progress-how often do we fully consider what this must be like from the patient's point of view? This article will focus on aspects of educational research and health psychology that can lead to a clearer understanding of ways in which professionals can negotiate with patients and empower them to take more responsibility for their own health, within a framework that clearly distinguishes between 'compliance', 'adherence', and 'concordance'. Motivation is fundamental to adherence; the key to developing individual motivation is personal self-awareness and knowledge. However, education on its own will not lead to behaviour change. Readiness to change, confidence in having the necessary skills and family support are key factors when structuring behavioural change programmes.

Price, P. E., H. Fagervik-Morton, et al. (2008). "Dressing-related pain in patients with chronic wounds: an international patient perspective." Int Wound J 5(2): 159-71.


This cross-sectional international survey assessed patients' perceptions of their wound pain. A total of 2018 patients (57% female) from 15 different countries with a mean age of 68.6 years (SD = 15.4) participated. The wounds were categorised into ten different types with a mean wound duration of 19.6 months (SD = 51.8). For 2018 patients, 3361 dressings/compression systems were being used, with antimicrobials being reported most frequently (n= 605). Frequency of wound-related pain was reported as 32.2%, 'never' or 'rarely', 31.1%, 'quite often' and 36.6%, 'most' or 'all of the time', with venous and arterial ulcers associated with more frequent pain (P= 0.002). All patients reported that 'the wound itself' was the most painful location (n= 1840). When asked if they experienced dressing-related pain, 286 (14.7%) replied 'most of the time' and 334 (17.2%) reported pain 'all of the time'; venous, mixed and arterial ulcers were associated with more frequent pain at dressing change (P < 0.001). Eight hundred and twelve (40.2%) patients reported that it took <1 hour for the pain to subside after a dressing change, for 449 (22.2%) it took 1-2 hours, for 192 (9.5%) it took 3-5 hours and for 154 (7.6%) patients it took more than 5 hours. Pain intensity was measured using a visual analogue scale (VAS) (0-100) giving a mean score of 44.5 (SD = 30.5, n= 1981). Of the 1141 who reported that they generally took pain relief, 21% indicated that they did not feel it was effective. Patients were asked to rate six symptoms associated with living with a chronic wound; 'pain' was given the highest mean score of 3.1 (n= 1898). In terms of different types of daily activities, 'overdoing things' was associated with the highest mean score (mean = 2.6, n= 1916). During the stages of the dressing change procedure; 'touching/handling the wound' was given the highest mean score of 2.9, followed by cleansing and dressing removal (n= 1944). One thousand four hundred and eighty-five (80.15%) patients responded that they liked to be actively involved in their dressing changes, 1141 (58.15%) responded that they were concerned about the long-term side-effects of medication, 790 (40.3%) of patient indicated that the pain at dressing change was the worst part of living with a wound. This study adds substantially to our knowledge of how patients experience wound pain and gives us the opportunity to explore cultural differences in more detail.

Quantock, A. J. and R. D. Young (2008). "Development of the corneal stroma, and the collagen-proteoglycan associations that help define its structure and function." Dev Dyn 237(10): 2607-21.


The cornea of the eye is a unique, transparent connective tissue. It is comprised predominantly of collagen fibrils, remarkably uniform in diameter and regularly spaced, organized into an intricate lamellar array. Its establishment involves a precisely controlled sequence of developmental events in which the embryonic cornea undergoes major structural transformations that ultimately determine tissue form and function. In this article, we will review corneal developmental dynamics from a structural perspective, consider the roles and interrelationships of collagens and proteoglycans, and comment on contemporary concepts and current challenges pertinent to developmental processes that result in an optically clear, mature cornea.

Richardson, S. C., K. L. Wallom, et al. (2008). "The use of fluorescence microscopy to define polymer localisation to the late endocytic compartments in cells that are targets for drug delivery." J Control Release 127(1): 1-11.


Macromolecular therapeutics and nano-sized drug delivery systems often require localisation to specific intracellular compartments. In particular, efficient endosomal escape, retrograde trafficking, or late endocytic/lysosomal activation are often prerequisites for pharmacological activity. The aim of this study was to define a fluorescence microscopy technique able to confirm the localisation of water-soluble polymeric carriers to late endocytic intracellular compartments. Three polymeric carriers of different molecular weight and character were studied: dextrin (Mw~50,000 g/mol), a N-(2-hydroxypropyl)methacrylamide (HPMA) copolymer (Mw approximately 35,000 g/mol) and polyethylene glycol (PEG) (Mw 5000 g/mol). They were labelled with Oregon Green (OG) (0.3-3 wt.%; <3% free OG in respect of total). A panel of relevant target cells were used: THP-1, ARPE-19, and MCF-7 cells, and primary bovine chondrocytes (currently being used to evaluate novel polymer therapeutics) as well as NRK and Vero cells as reference controls. Specific intracellular compartments were marked using either endocytosed physiological standards, Marine Blue (MB) or Texas-red (TxR)-Wheat germ agglutinin (WGA), TxR-Bovine Serum Albumin (BSA), TxR-dextran, ricin holotoxin, C6-7-nitro-2,1,3-benzoxadiazol-4-yl (NBD)-labelled ceramide and TxR-shiga toxin B chain, or post-fixation immuno-staining for early endosomal antigen 1 (EEA1), lysosomal-associated membrane proteins (LAMP-1, Lgp-120 or CD63) or the Golgi marker GM130. Co-localisation with polymer-OG conjugates confirmed transfer to discreet, late endocytic (including lysosomal) compartments in all cells types. The technique described here is a particularly powerful tool as it circumvents fixation artefacts ensuring the retention of water-soluble polymers within the vesicles they occupy.

Roberts, H. C., R. Moseley, et al. (2008). "Lipopolysaccharide alters decorin and biglycan synthesis in rat alveolar bone osteoblasts: consequences for bone repair during periodontal disease." Eur J Oral Sci 116(3): 207-16.


A prime pathogenic agent associated with periodontitis is lipopolysaccharide (LPS) derived from Porphyromonas gingivalis. This study investigated the effects of P. gingivalis LPS on osteoblasts, which are responsible for alveolar bone repair. Bone cells were obtained from explants of rat alveolar bone chips and cultured with 0-200 ng ml(-1) of P. gingivalis LPS. Porphyromonas gingivalis LPS significantly increased cell proliferation and inhibited osteoblast differentiation, as judged by reduced alkaline phosphatase activity. Analysis of biglycan mRNA and protein levels indicated that P. gingivalis LPS significantly delayed the normally high expression of biglycan during the early stages of culture, which are associated with cell proliferation and early differentiation of progenitor cells. In the presence of P. gingivalis LPS, decorin expression by the alveolar bone cells was reduced during periods of culture relating to collagen fibrillogenesis and mineral deposition. Analysis of glycosaminoglycan chains conjugated to these proteoglycans suggested that in the presence of P. gingivalis LPS, dermatan sulfate persisted within the matrix. This study suggests that P. gingivalis LPS influences the expression and processing of decorin and biglycan in the matrix, altering alveolar bone cell activity and osteoblast phenotype development. The consequences of this altered expression in relation to hindering bone repair as part of the cycle of events during periodontal disease are discussed.

Rozanowski, B., J. Cuenco, et al. (2008). "The phototoxicity of aged human retinal melanosomes." Photochem Photobiol 84(3): 650-7.


The purpose of this study was to determine whether an age-related increase in photoreactivity of human retinal melanosomes (MS) can cause phototoxicity to retinal pigment epithelium (RPE) cells. MS were isolated post mortem from young (20-30 years, young human melanosomes [YHMs]) and old (60-90 years, old human melanosomes [OHMs]) human eyes and from young bovine eyes (bovine melanosomes [BMs]). Confluent cultured ARPE-19 cells were fed equivalent numbers of OHMs or BMs and accumulated similar amounts of melanin as determined by electron paramagnetic resonance assay. Cells with and without MS were either maintained in the dark or exposed to blue light for up to 96 h and assessed for alterations in cell morphology, cell viability and lysosomal integrity. Incubation of cells in dark in the presence of internalized MS or irradiation of cells with blue light in the absence or presence of BMs did not significantly affect cell viability. However, exposures to blue light in the presence of OHMs resulted in abnormal cell morphology, up to approximately 75% decrease in mitochondrial activity, loss of lysosomal pH and cell death. OHMs contained significantly less melanin than YHMs, supporting the hypothesis that melanin undergoes degradation during RPE aging. Our results demonstrate that aged MS can be phototoxic to human RPE cells and support a contributing role of MS in RPE aging and in the pathogenesis of age-related macular degeneration.

Sanders, A. J., C. Parr, et al. (2008). "Genetic upregulation of matriptase-2 reduces the aggressiveness of prostate cancer cells in vitro and in vivo and affects FAK and paxillin localisation." J Cell Physiol 216(3): 780-9.


The cellular function and the role of matriptase-2 in cancer progression are poorly understood. This study assesses the importance of this protease in prostate cancer cell lines. Two prostate cancer cell lines, PC-3 and DU-145, previously displaying minimal expression of matriptase-2, were forced to over-express matriptase-2 using a human mammalian expression construct. Over-expression of matriptase-2 significantly reduced the invasive capacity and significantly slowed the migration rates of PC-3 and DU-145 cells in vitro. Similarly, PC-3 cells containing the matriptase-2 expression plasmid were dramatically less able to survive, grow and develop into noticeable tumours, compared to control PC-3 cells containing an empty plasmid alone, following subcutaneous inoculation into CD1 nude mice. This trend was observed throughout the experiment, becoming apparent after the initial reading on day 7 (P = 0.0002) and continuing to the experimental end point at day 27 (P = 0.0002). Enhanced matriptase-2 levels were also seen to correlate with increased fluorescent staining of the paxillin and FAK adhesion molecules, where a greater extent of these molecules were localised to the focal adhesion complexes. This data suggests a suppressive role for matriptase-2 in the invasion and migration of prostate cancer cells in vitro and also in their development and growth in vivo, highlighting the potential of this molecule to interfere with key stages of metastasis. Furthermore, the data presented implies a possible connection between matriptase-2 and the paxillin and FAK adhesion molecules which may ultimately contribute to the reduced migration rates seen in this study.

Smith, P. J., S. F. Chin, et al. (2008). "Cell cycle checkpoint-guarded routes to catenation-induced chromosomal instability." SEB Exp Biol Ser 59: 219-42.

Stevenson, A. E., B. A. Evans, et al. (2008). "Does adiposity status influence femoral cortical strength in rodent models of growth hormone-deficiency?" Am J Physiol Endocrinol Metab.


Growth hormone (GH)-deficiency is usually associated with elevated adiposity, hyperleptinemia and increased fracture risk. Since leptin is thought to enhance cortical bone formation, we have investigated the contribution of elevated adiposity and hyperleptinemia on femoral strength in rodent models of GH-deficiency. Quantification of the trans-pubertal development of femoral strength in the moderately GH-deficient/hyperleptinemic Tgr rat and the profoundly GH-deficient/hypoleptinemic dw/dw rat revealed that the mechanical properties of cortical bone in these two models were similarly compromised, a 25-30% reduction in failure load being entirely due to impairment of geometric variables. In contrast, murine models of partial (GH-antagonist transgenic) and complete (GH-receptor-null) loss of GH signalling and elevated adiposity showed an impairment of femoral cortical strength proportionate to the reduction of GH signalling.. In order to determine whether impaired femoral strength is exacerbated by obesity/hyperleptinemia, femoral strength was assessed in dw/dw rats following two developmental manipulations that elevate abdominal adiposity and circulating leptin, neonatal monosodium glutamate (MSG)-treatment and maintenance on an elevated fat diet. The additional impairment of femoral strength following MSG-treatment is likely to have resulted from a reduction in residual activity of the hypothalamo-pituitary-GH-IGF-1 axis, but consumption of elevated dietary fat, which did not reduce circulating IGF-1, failed to exacerbate the compromised femoral strength in the dw/dw rats. Taken together, our data indicate that the obesity and hyperleptinemia usually associated with GH-deficiency do not exert a significant influence over the strength of cortical bone. Key words: Bone strength, Femoral morphology, Growth hormone, Growth hormone deficiency.

Tallis, H. A., P. D. Newman, et al. (2008). "1-trimethylsilylphosphirane as a ligand and as a stable masked reagent for phosphirane." Dalton Trans(1): 47-53.


1-Trimethylsilylphosphirane, C2H4PSiMe3, has been prepared on a multi gram scale from P(SiMe3)3 via CICH2CH2P(SiMe3)2. C2H4PSiMe3 is readily susceptible to protonolysis forming the thermally unstable parent phosphirane, C2H4PH, in good yields. Reaction of C2H4PSiMe3 with fac-M(CO)3(CH3CN)3 (M = Cr, Mo) or [Fe(eta5-C5H5)(eta6-C6H6)](PF6) give rise tofac-M(CO)3(C2H4PSiMe3)3 and [Fe(eta5-C5H5)(C2H4PSiMe3)3](PF6) respectively. Protonolysis of the free or coordinated 1-trimethylsilylphosphirane readily causes P-Si cleavage to give rise to the parent C2H4PH or the respective complexes,fac-M(CO)3(C2H4PH)3 andfac-[Fe(eta5-C5H5)(C2H4PH)3](PF6) in situ. All new complexes are characterised by analytical and spectroscopic methods and the X-ray crystal structures of fac-Cr(CO)3(C2H4PSiMe3)3 and fac-Mo(CO)3(C2H4PH)3 have also been determined.

Torres, E. M., E. Dowd, et al. (2008). "Recovery of functional deficits following early donor age ventral mesencephalic grafts in a rat model of Parkinson's disease." Neuroscience 154(2): 631-40.


It has previously been reported that dopaminergic grafts derived from early donor age, embryonic age 12-day-old (E12) rat embryos produced a fivefold greater yield of dopamine neurons than those derived from conventional E14 donors. The present study addresses whether E12 grafts are able to ameliorate lesion-induced behavioral deficits to the same extent as E14 grafts. In a unilateral rat model of Parkinson's disease, animals received grafts derived from either E12 or E14 donor embryos, dispersed at four sites in the lesioned striatum. Both E12 and E14 grafts were able to induce recovery on both amphetamine and apomorphine rotation tests, and to ameliorate deficits in the cylinder, stepping test, and corridor tests, but were unable to restore function in the paw reaching task. E12 grafts were equivalent to E14 grafts in their effects on lesion-induced deficits. However, E12 grafts resulted in cell yields greater than previously reported for untreated primary tissue, with mean TH-positive cell counts in excess of 25,000 neurons, compared with E14 TH cell counts of 4000-5000 cells, representing survival rates of 75% and 12.5%, respectively, based on the expected adult complement. The equivalence of graft induced behavioral recovery between the two graft groups is attributed to a threshold number of cells, above which no further improvement is seen. Such high dopamine cell survival rates should mean that multiple, functioning grafts can be derived from a single embryonic donor, and if similar yields could be obtained from human tissues then the goal of one embryo per patient would be achieved.

Torres, E. M., U. M. Weyrauch, et al. (2008). "A rat embryo staging scale for the generation of donor tissue for neural transplantation." Cell Transplant 17(5): 535-42.


In rat models of Parkinson's and Huntington's diseases, embryonic neural cells obtained from embryos of specified ages can be implanted into the brain to partially restore both physiology and function. However, in litters produced using overnight mating protocols (often from commercial suppliers), the embryonic age can be difficult to determine precisely. As a result, embryonic size based on crown to rump length (CRL) is usually a more reliable method of embryo staging than the day of mating. This approach is not without difficulty. There are a number of rat staging scales in the literature, none of which deal with donor ages younger than E13, and there are discrepancies between scales at some donor ages. In the present article, we have devised a short mating-period protocol to produce precisely aged embryos. We show that CRL is a highly accurate, reproducible index of donor age and we present an updated embryonic staging scale for Sprague-Dawley (CD) rats that includes donor ages younger than those previously reported.

Trueman, R. C., S. P. Brooks, et al. (2008). "Time course of choice reaction time deficits in the Hdh(Q92) knock-in mouse model of Huntington's disease in the operant serial implicit learning task (SILT)." Behav Brain Res 189(2): 317-24.


A range of transgenic and knock-in mouse models of Huntington's disease have been created since identification in 1993 of the disease mutation in the HD gene. Knock-in models that express the full-length mutant protein tend to exhibit less severe behavioural deficits than transgenic models and so require more sensitive tasks in order to reveal impairments. To achieve this, we therefore used a Serial Implicit Learning Task (SILT), which measures serial reaction times to visual stimuli, requiring detection and responding in both predictable and unpredictable locations in the 9-hole operant chamber. We have previously reported that knock-in Hdh(Q92/Q92) mice exhibit a modest impairment in learning the SILT tasks at 4 months of age, prior to the formation of overt neuronal nuclear inclusions. In the present study we have explored the time course of the development of impairments from 5 to 14 months of age. The deficit previously found in accuracy and reaction time was present at all ages examined in these Hdh(Q92/Q92) mice; the deficit was not progressive, and did not correlate with the evolution of neuronal nuclear inclusions.

van Deursen, R. (2008). "Footwear for the neuropathic patient: offloading and stability." Diabetes Metab Res Rev 24 Suppl 1: S96-S100.


Diabetic neuropathy is related to plantar ulceration through a variety of factors of which increased plantar pressures and loss of protective sensation are the most important. Loss of sensation in the lower limbs is also related to postural instability and an increased risk of falling. Ankle and foot proprioception play an important role in postural control and this sensory function is also affected by neuropathy.It is conceivable that footwear, orthotics, casts and braces used for treatment or prevention of plantar ulceration through offloading of the injured or at-risk foot area can exacerbate the postural instability and risk of falling. This has, however, received very limited attention in the literature.  There are studies that have demonstrated that footwear adjustments can influence balance and stability in healthy, elderly subjects. The adjustments made to footwear for the diabetic foot are generally more dramatic and, therefore, are expected to have a greater influence on postural stability. Furthermore, casts and braces tend to deviate even more from normal footwear. This may seriously interfere with normal gait and posture and, therefore, stability. So far the evidence suggests that patients wearing such devices demonstrate markedly reduced activity levels. This reduced activity could add to the effect of offloading. This could also be interpreted to indicate problems with stability.  This presentation will review the different types of offloading interventions frequently used for ulcer treatment and prevention and will consider the mechanical effect of these interventions on stability.

Verma, V., M. B. Hallett, et al. (2008). "Perturbing plasma membrane hemichannels attenuates calcium signalling in cardiac cells and HeLa cells expressing connexins." Eur J Cell Biol.


Many cell signalling pathways are driven by changes in cytosolic calcium. We studied the effects of a range of inhibitors of connexin channels on calcium signalling in cardiac cells and HeLa cells expressing connexins. Gap 26 and 27, peptides that mimic short sequences in each of the extracellular loops of connexin 43, and anti-peptide antibodies generated to extracellular loop sequences of connexins, inhibited calcium oscillations in neonatal cardiac myocytes, as well as calcium transients induced by ATP in HL-1 cells originating from cardiac atrium and HeLa cells expressing connexin 43 or 26. Comparison of single with confluent cells showed that intracellular calcium responses were suppressed by interaction of connexin mimetic peptides and antibodies with hemichannels present on unapposed regions of the plasma membrane. To investigate how inhibition of hemichannels in the plasma membrane by the applied reagents was communicated to calcium store operation in the endoplasmic reticulum, we studied the effect of Gap 26 on calcium entry into cells and on intracellular IP3 release; both were inhibited by Gap 26. Calcium transients in both connexin 43- and connexin 26-expressing HeLa cells were inhibited by the peptides suggesting that the extended cytoplasmic carboxyl tail domain of larger connexins and their interactions with intracellular scaffolding/auxiliary proteins were unlikely to feature in transmitting peptide-induced perturbations at hemichannels in the plasma membrane to IP3 receptor channel central to calcium signalling. The results suggest that calcium levels in a microenvironment functionally connecting plasma membrane connexin hemichannels to downstream IP3-dependent calcium release channels in the endoplasmic reticulum were disrupted by the connexin mimetic peptide, although implication of other candidate hemichannels cannot be entirely discounted. Since calcium signalling is fundamental to the maintenance of cellular homeostasis, connexin hemichannels emerge as therapeutic targets open to manipulation by reagents interacting with external regions of these channels.

Waddington, R. J., S. J. Youde, et al. (2009). "Isolation of distinct progenitor stem cell populations from dental pulp." Cells Tissues Organs 189(1-4): 268-74.


The present study compared the cellular characteristics of progenitor stem cell populations present in adult dental pulp, isolated by different methods utilizing 2 different features of stem cell biology. One population expressing high levels of beta1 integrin was isolated by preferential selection of adherent cells to fibronectin over 20 min. In an alternative approach, cells expressing the embryonic neural crest cell marker, low-affinity nerve growth factor receptor (LANGFR), were selected by magnetic-activated cell sorting. For each method, clonal cell lines were established and expanded in culture. One clone derived via the respective methods was examined for embryonic/progenitor cell markers by immunocytochemistry and RT-PCR. Both clonal populations demonstrated the expression of stro-1 and stained positive for vimentin, demonstrating mesenchymal lineage. Of note, cells selected for LANGFR cells demonstrated the additional expression of CD105 and Notch 2. For both clonal populations, expanded cultures demonstrated the ability to differentiate into osteoblasts, adipocytes and chondrocytes. These results would suggest the potential isolation of 2 progenitor cell populations exhibiting different cellular characteristics in terms of their embryonic nature. The potential for both cell populations to derive from a common origin is discussed.

Wall, I. B., R. Moseley, et al. (2008). "Fibroblast dysfunction is a key factor in the non-healing of chronic venous leg ulcers." J Invest Dermatol 128(10): 2526-40.


Chronic age-related degenerative disorders, including the formation of chronic leg wounds, may occur due to aging of the stromal tissues and ensuing dysfunctional cellular responses. This study investigated the impact of environmental-driven cellular aging on wound healing by conducting a comprehensive analysis of chronic wound fibroblast (CWF) behavior in comparison with patient-matched healthy skin normal fibroblasts (NF). The dysfunctional wound healing abilities of CWF correlated with a significantly reduced proliferative life span and early onset of senescence compared with NF. However, pair-wise comparisons of telomere dynamics between NF and CWF indicated that the induction of senescence in CWF was telomere-independent. Microarray and functional analysis suggested that CWFs have a decreased ability to withstand oxidative stress, which may explain why these cells prematurely senescence. Microarray analysis revealed lower expression levels of several CXC chemokine genes (CXCL-1, -2, -3, -5, -6, -12) in CWF compared with NF (confirmed by ELISA). Functionally, this was related to impaired neutrophil chemotaxis in response to CWF-conditioned medium. Although the persistence of non-healing wounds is, in part, due to prolonged chronic inflammation and bacterial infection, our investigations show that premature fibroblast aging and an inability to correctly express a stromal address code are also implicated in the disease chronicity.

Wardle, M., E. Majounie, et al. (2008). "Dentatorubral pallidoluysian atrophy in South Wales." J Neurol Neurosurg Psychiatry 79(7): 804-7.


BACKGROUND: Dentatorubral pallidoluysian atrophy (DRPLA) is a rare, autosomal dominant, clinically heterogeneous neurodegenerative disorder characterised clinically by progressive dementia, ataxia, chorea, myoclonic epilepsy and psychiatric disturbance and pathologically by combined degeneration of the dentatorubral and pallidoluysian systems. DRPLA has a marked ethnic predilection, most commonly reported in Japan and thought to be rare in Caucasian populations. 
METHODS: We describe the clinical and genetic characteristics of 17 patients with DRPLA segregating in four families in South Wales. 
RESULTS: There was marked clinical heterogeneity with considerable overlap of symptoms and signs between and within families. The age of onset ranged from 34 to 60 years with an earlier onset associated with myoclonic epilepsy and a later onset associated with a Huntington disease-like presentation. We identified a distinct haplotype within one family not present within the other three families, suggesting that the expansion in at least one family did not arise from an immediate common ancestor. Analysis of repeat length polymorphisms in 306 Welsh control patients identified 14 (4.6%) with repeat lengths in the high-normal range, compared with 0% and 7.4% in previously reported north American Caucasian and Japanese control populations, respectively. 
CONCLUSIONS: DRPLA may not be as geographically or ethnically restricted as previously thought and the diagnosis should be considered in non-Asian patients presenting with a wide spectrum of neurological disease, especially if there is a dominant family history of dementia or movement disorder. The prevalence of high-normal length alleles may account for the relatively high prevalence of DRPLA in Wales.

Whatling, G. M., H. V. Dabke, et al. (2008). "Objective functional assessment of total hip arthroplasty following two common surgical approaches: the posterior and direct lateral approaches." Proc Inst Mech Eng [H] 222(6): 897-905.


Despite the high number of total hip arthroplasty (THA) procedures performed each year, there is no common consensus on the best surgical approach. Gait is known to improve following THA although it does not return to what is typically quantified as normal, and surgical approach is believed to be a contributing factor. The current study evaluates postoperative hip function and provides an objective assessment following two common surgical approaches: the McFarland-Osborne direct lateral and the southern posterior. Faced with the common problem of providing an objective comparison from the wealth of data collected using motion analysis techniques, the current study investigates the application of an objective classification tool to provide information on the effectiveness of each surgery and to differentiate between the characteristics of hip function following the two approaches. Seven inputs for the classifier were determined through statistical analysis of the biomechanical data. The posterior approach group exhibited greater characteristics of non-pathological gait and displayed a greater range of functional ability as compared with the lateral approach cohort. The classification tool has proved to be successful in characterizing non-pathological and THA function but was insufficient in distinguishing between the two surgical cohorts.

Williams, G. J. and D. J. Stickler (2008). "Effect of triclosan on the formation of crystalline biofilms by mixed communities of urinary tract pathogens on urinary catheters." J Med Microbiol 57(Pt 9): 1135-40.


The crystalline bacterial biofilms that encrust Foley catheters compromise the care of many elderly and disabled patients. The aim of this study was to examine whether the biocide triclosan can prevent encrustation by the mixed flora of uropathogens that commonly infect patients undergoing long-term catheterization. Models of the catheterized bladder were inoculated with communities of organisms isolated from patients who were experiencing catheter blockage. The catheter retention balloons were inflated with water or triclosan (3 g triclosan l(-1) in 0.1 M sodium carbonate) and urine was supplied to the models for up to 7 days. The effect of triclosan was recorded on the viable cell populations, the pH of the residual urine and the times that catheters took to block. The extent of encrustation of the catheters was visualized by scanning electron microscopy. In models inoculated with communities containing Proteus mirabilis, triclosan prevented the rise in urinary pH that drives crystalline biofilm formation and catheter blockage. The biocide had no effect on populations of Enterococcus faecalis and Pseudomonas aeruginosa, but Proteus mirabilis, Escherichia coli and Klebsiella pneumoniae were eliminated from the residual urine and the catheters drained freely for the 7-day experimental period. In models inoculated with a mixed community containing Providencia rettgeri, catheters inflated with triclosan continued to block rapidly. Although K. pneumoniae and Proteus vulgaris were eliminated from the residual urine, there was no effect on the viability of Providencia rettgeri. The results indicate that the triclosan strategy should be limited to the treatment of patients who are infected with Proteus mirabilis.

Williams, G. J. and D. J. Stickler (2008). "Some observations on the migration of Proteus mirabilis and other urinary tract pathogens over foley catheters." Infect Control Hosp Epidemiol 29(5): 443-5.


The ability of uropathogens to migrate along external surfaces of silicone Foley catheters was examined. Proteus mirabilis and Pseudomonas aeruginosa were the most motile organisms. P. aeruginosa migrated over both triclosan-impregnated and nitrofurazone-impregnated catheters, but these antibacterials inhibited the migration of P. mirabilis.
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BACKGROUND: Rapid Access Outpatient Units (RAOUs) have been suggested as an alternative to hospital inpatient units for the management of some acutely unwell children. These units can provide ambulatory care, delivered close to home, and may prevent unnecessary hospital admission. There are no qualitative data on the views of primary care practitioners regarding these types of facilities. The aim of the study was to explore the opinions of primary care practitioners regarding a newly established RAOU. 
METHODS: The RAOU was established locally at a district general hospital when inpatient beds were closed and moved to an inpatient centre, based six miles away at the tertiary teaching hospital.Qualitative, practice based group interviews with primary care practitioners (general practitioners (GPs), nurse practitioners and practice nurses) on their experiences of the RAOU. The data collection consisted of three practice based interviews with 14 participants. The interviews were recorded and transcribed verbatim. Thematic content analysis was used to evaluate the data. 
RESULTS: There was positive feedback regarding ease of telephone access for referral, location, and the value of a service staffed by senior doctors where children could be observed, investigated and discharged quickly. There was confusion regarding the referral criteria for the assessment unit and where to send certain children. A majority of the practitioners felt the utility of the RAOU was restricted by its opening hours. Most participants felt they lacked sufficient information regarding the remit and facilities of the unit and this led to some uneasiness regarding safety and long term sustainability. 
CONCLUSION: Practitioners considered that the RAOU offered a rapid senior opinion, flexible short term observation, quick access to investigations and was more convenient for patients. There were concerns regarding opening hours, safety of patients and lack of information about the unit's facilities. There was confusion about which children should be sent to the unit. This study raises questions regarding policy in regard to the organisation of paediatric services. It highlights that when establishing alternative services to local inpatient units, continual communication and engagement of primary care is essential if the units are to function effectively.
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OBJECTIVE: A systematic review to identify and appraise interactive decision aids that are designed for consumer use, in the field of hereditary breast cancer and genetic testing. 
METHODS: An Internet (Google, Alta Vista) and literature search (Medline) was conducted for suitable decision aids. The decision aid had to (inclusion criteria): be about genetic testing for familial breast cancer; fulfil the criteria of a decision aid; use multimedia IT; be interactive (user does something that influences the decision pathway); and be for patient/public use. Exclusion criteria were decision aids that: had no interactivity (e.g. leaflet, video); discussed management decisions after gene status confirmed; non-English; aids that required membership/subscription. Once aids had been selected for further appraisal they were assessed against a recognized framework for the evaluation of decision aids--the International Patient Decision Aid Standards (IPDAS) criteria. 
RESULTS: On Google 595 web pages were assessed, as were 382 Google directory entries. Alta Vista revealed fewer results and revealed no new sites. Twenty-four web sites and four CD-ROMs with the most potential as stand alone decision aids were then selected for further assessment. On Medline 776 citations were reviewed, of these only one CD-ROM and no web sites were found. After initial appraisal only two CD-ROMs and one web site met the criteria for further consideration. Assessed against the IPDAS criteria, the decision aids scored poorly with no aid scoring more than 50%. 
CONCLUSIONS: Although there is a significant amount of interest in genetic testing to determine whether a woman is at high risk of breast cancer, the current genetic services are having difficulty coping with the demand. Alternatives such as decision aids have been suggested. There are many sources of information available, but few are truly interactive or designed for patient use. Of the three evaluated, all were from the USA and are likely to require modification for patients elsewhere.
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Carbon monoxide (CO) is a potent activator of large conductance, calcium-dependent potassium (BK Ca) channels of vascular myocytes and carotid body glomus cells or when heterologously expressed. Using the human BK Ca channel alpha1-subunit (hSlo1; KCNMA1) stably and transiently expressed in human embryonic kidney 293 cells, the mechanism and structural basis of channel activation by CO was investigated in inside-out, excised membrane patches. Activation by CO was concentration dependent (EC50 approximately 20 microM), rapid, reversible, and evoked a shift in the V 0.5 of -20 mV. CO evoked no changes in either single channel conductance or in deactivation rate but augmented channel activation rate. Activation was independent of the redox state of the channel, or associated compounds/protein partners, and was partially dependent on [Ca2+]i in the physiological range (100-1,000 nM). Importantly, CO "super-stimulated" BK Ca activity even in saturating [Ca2+]i. Single or double mutation of two histidine residues previously implicated in CO sensing did not suppress CO activation but replacing the S9-S10 module of the C-terminal of Slo1 with that of Slo3 completely prevented the action of CO. These findings show that a motif in the S9-S10 part of the C-terminal is essential for CO activation and suggest that this gas transmitter activates the BK Ca channel by redox-independent changes in gating.
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Bone morphogenetic proteins (BMP) have been implicated in the development of bone metastases in prostate cancer. In this study, we investigated the role which BMP-9 played in prostate cancer and found that the expression of BMP-9 was decreased or absent in prostate cancer, particularly in the foci of higher grade disease. We further investigated the influence of BMP-9 on the biological behaviors of prostate cancer cells. The forced overexpression of BMP-9 prevented the in vitro growth, cell-matrix adhesion, invasion, and migration of prostate cancer cells. We also elucidated that BMP-9 induced apoptosis in PC-3 cells through the up-regulation of prostate apoptosis response-4. Among the receptors which have been implicated in the signaling of BMP-9, BMPR-IB and BMPR-II have also been implicated in the development and progression of prostate cancer. Knockdown of BMPR-IB or BMPR-II using respective hammerhead ribozyme transgenes could promote cell growth in vitro. We also found that BMPR-II is indispensable for the Smad-dependent signal transduction by BMP-9 in PC-3 cells, in which Smad-1 was phosphorylated and translocated from the cytoplasm into the nuclei. Taken together, BMP-9 inhibits the growth of prostate cancer cells due to the induced apoptosis, which is related to an up-regulation of prostate apoptosis response-4 through a Smad-dependent pathway. BMP-9 could also prevent the migration and invasiveness of prostate cancer. This suggests that BMP-9 may function as a tumor suppressor and apoptosis regulator in prostate cancer.
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Although most peripheral tissues have at least a limited ability for self-repair, the central nervous system (CNS) has long been known to be relatively resistant to regeneration. Small numbers of stem cells have been found in the adult brain but do not appear to be able to affect any significant recovery following disease or insult. In the last few decades, the idea of being able to repair the brain by introducing new cells to repair damaged areas has become an accepted potential treatment for neurodegenerative diseases. This review focuses on the suitability of various human stem cell sources for such treatments of both slowly progressing conditions, such as Parkinson's disease, Huntington's disease and multiple sclerosis, and acute insult, such as stroke and spinal cord injury. Despite stem cell transplantation having now moved a step closer to the clinic with the first trials of autologous mesenchymal stem cells, the effects shown are moderate and are not yet at the stage of development that can fulfil the hopes that have been placed on stem cells as a means to replace degenerating cells in the CNS. Success will depend on careful investigation in experimental models to enable us to understand not just the practicalities of stem cell use, but also the underlying biological principles.

