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Emerging risk factors for cardiovascular disease

Gordon A A Ferns

Postgraduate Medical School, University of Surrey, Daphne Jackson Rd, Guildford, Surrey GU2 7WG,
UK

e-mail: g.ferns@surrey.ac.uk; Tel: +1483 688606; Fax: +1483 464072

Abstract

Immunocytochemical and morphological studies have revealed the complex processes involved in
atherogenesis. Plaque instability has emerged as a new concept from this work and emphasised the
importance of inflammation in determining clinical complications associated with atherosclerosis; such as
acute coronary syndrome. Cells of the immune system have been detected within atherosclerotic lesions,
and auto-antibodies directed against modified low density lipoprotein and heat shock proteins, have been
identified in the blood of individuals with atherosclerosis. The use of risk ‘engines’ e.g. the Framingham
coronary risk score, has facilitated the identification of individuals at high risk, but the constituent
classical risk factors used in these algorithms do not adequately differentiate individuals at moderate risk.
Because age is a major component of the equations used in these algorithms, they are not particularly
useful in young people, and their applicability to non Caucasian populations has been questioned.
Biomarkers of plaque instability and early disease have therefore both been sought. Although some of
these markers have been shown individually to be associated with a significant hazard ratio, no substantial
improvement in discrimination has been demonstrated when they are incorporated into a risk engine. The
latter has been assessed by receiver operator curve analysis, though this approach has been criticised.
Other modalities, including imaging and functional assessments of vascular function are now being
developed for clinical use. The outline of a new hypothesis of atherogenesis, ‘The multiple step, variable
pathway hypothesis’ will be discussed.
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Fibroblasts cell lines are frequently used to diagnose genetic mitochondrial defects. The design of
treatment for patients with these defects would benefit from a better understanding of the genotype-to-
phenotype relationship. In this study, we have transposed an experimental paradigm previously developed
for isolated perfused organs, based on the use of *C-labeled substrates to probe pyruvate mitochondrial
metabolism in cultured human fibroblast cell lines with normal or genetically altered pyruvate
decarboxylation (PDC) or carboxylation (PC) activity. Cells were incubated at 37 °C for 30 minutes with
1 mM [U-"Clpyruvate, and the >C-molar percent enrichment (MPE) of intracellular pyruvate, citrate,
malate (surrogate of oxaloacetate) and aspartate were assessed by mass spectrometry. From these values,
we estimated various flux ratios relevant to metabolic pathways involved in energy production, namely
pyruvate formation, PDC, PC, as well as citrate recycling in the citric acid cycle (CAC). In all cell lines,
exogenous pyruvate was predominately decarboxylated (PC/PDC ratios from 0.01 to 0.3). Compared to
controls, PC-deficient cell lines displayed an expected negligible contribution of PC to oxaloacetate
formation for citrate synthesis (PC/CS), which was associated with a greater: (i) contribution of PDC to
acetyl-CoA formation (PDC/CS) and (ii) percent recycling of *C-labeled citrate into the CAC cycle. As
for PDC-deficient cell lines, metabolic flux alterations were most apparent in cells with 40% residual
enzyme activity and included an unexpected lower PC/CS flux ratio. These data illustrate the usefulness
of this approach in identifying unexpected metabolic consequences of genetic defects related to pyuruvate
metabolism. Supported by the CIHR.



The interaction between diet and HFE genotype in determining iron status
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Nutrition and genetic interaction (Nutrigenomic) is the new area of interest in many research centres. The
aim of the present study was to assess the effect of HFE mutation and dietary factors on variations in iron
status.

Demographic and dietary data and blood samples were collected from 398 subjects. Haematological
indices and iron biomarkers were measured and body iron (mg/kg) calculated. Genomic DNA was
isolated from whole blood samples and genotyped for C282Y and H63D mutations. Dietary data was
collected by food frequency questionnaire. The ratio of iron biomarkers to energy-adjusted (EA) iron
intakes was assessed in relation to genetic status.

Ferritin: iron intake ratio and body iron: iron intake ratio (Figure 1) were significantly increased in men
(p=0.01 and p=0.005) and women (p=0.005 and p=0.008) with HFE mutations. Compared with wild type,
HFE heterozygote carriers had lower rates of iron deficiency (ID) and iron deficient anaemia (IDA).
Multiple regression analysis showed that HFE genotype, EA vitamin C intake and age were the main
predictors of iron status.

The findings suggest that for a given level of iron intake, HFE heterozygote carriers take up and
metabolise dietary iron more efficiently than wild type. In conclusion, HFE heterozygote mutations
appear to play a beneficial role to improve iron status and may protect against iron deficiency and iron
deficient anaemia.

Keywords: HFE mutations, Nutrigenomic, body iron, iron overload, iron intake, diet.
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Evaluation of Public Health Nutrition Projects: Theories and models- lessons learned from other
countries

Fatemeh Rabiee
Faculty of Heath, Birmingham City University, Birmingham, UK
Fatemeh.Rabiee@bcu.ac.uk

This presentation begins by examining the concepts and types of Public Health Nutrition intervention
programme, and theories and frameworks for different types of evaluation. It draws attention to both
traditional and contemporary methods of evaluating public heath nutrition programme; such as the
randomised control trails and community based intervention linked with empowerment, capacity building,
community participation and sustainability.

It will then critically discuss the strengths and limitations of different models and approaches of
evaluation and the hierarchy of evidence from different settings and theoretical perspectives including the
evaluation of population based intervention programme, high risk group and targeted settings.

In addition it will examine the relevance, feasibility and appropriateness of different types of evaluations
from epidemiological and health promotion studies, as well as exploring the economic and ethical
perspectives in evaluating public health nutrition intervention programme.

While reflecting on a number of examples from countries, both developed and

in economic transition and sharing lessons learnt, it draws attention to the relevance of similar
programmes in Iran. Finally it will explore the opportunities and constraints of mixed and match models
of evaluation incorporating different study designs and discuss challenges currently facing the public
heath nutritionist.
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Obesity is associated with the development of various metabolic diseases. Adipose tissue-derived factors
may underlie this relationship. Two novel adipose signals associated with increased risk of coronary heart
disease are interleukin-6 (IL-6) and the endogenous nitric oxide inhibitor, asymmetric dimethyl arginine
(ADMA).

The effect of the cyclo-oxygenase (COX) pathway on basal adipose IL-6 production was examined. There
was a dose-dependent decrease in adipose IL-6 release by a non-selective COX inhibitor, aspirin. Cyclic
AMP was the intracellular mediator of IL-6 release.

The role of COX pathway is also important in adipogenesis. Aspirin and SC-560, a selective COX-1
inhibitor, inhibited adipocyte differentiation mainly by down-regulating adipogenic transcription factors.
However, NS-398, a COX-2 selective inhibitor, was found to have no such effect. Thus, adipogenesis was
found to be regulated by a COX-1 mediated mechanism.

ADMA is cleared mainly by catabolism by DDAH. Significant amounts of DDAH 1 and 2 mRNA and
protein were expressed in mouse and human adipose tissue and adipocytes. In human subjects, circulating
levels of ADMA were elevated in morbid obesity. Furthermore, weight loss increased adipose DDAH
expression and decreased systemic ADMA levels. In vitro studies also showed a direct correlation
between the amount of adipose tissue and its release of ADMA. Thus, genetic, dietary and
pharmacological disruption of DDAH altered adipose ADMA release.

In conclusion, this work showed that two important enzymes, COX and DDAH, in adipose tissue have the
capacity to modulate cardiovascular risk in obesity by their regulation of IL-6 synthesis, adipogenesis and
the release of ADMA.
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The Effect of GDP Fluctuation on Nutritional Status and Human Development

Milani Bonab Ali, Rezaei Ghaleh Hamid, Jabbari Mohhamad.

Iranian Center for Strategic Researches and Iranian Charity Foundation for Special Diseases, Deputy of
Research and Education

alimilanibonab@gmail.com

Human capital, understood as the nutrition, health and education of populations, is considered one of
important elements of sustained economic growth, contributing to the technological innovation and
assimilation of more productive activities that sustain higher levels of living standards. Insufficient
human capital investment is related to sluggish economic growth. Economic growth can be related to
improvements in the nutrition of population of countries.

As a second generation of human rights, proper nutrition and food security are covered by the Universal
Declaration of Human Rights within Health Care concept. Accordingly, third generation of human rights
would be materialized only when food security as a kingpin of human development achieved.

Gross domestic product (GDP), is the most common approach to measuring and understanding economic
development. Fluctuations in GDP can both influenced by and affect food security and human capital
productivity afterwards. In short term, proper nutritional status would refine economic indicators
including GDP but unlike the apt nutritional status, GDP decline burden on nutritional status will appear
over the extended period of time. Strong correlation between GDP and Purchasing Power Parity (PPP) is
for this conclusion that consumption lag and sticking effect of consumption would prolong the time is
needed for manifestation the effect of GDP decline. Prolonged Decline in GDP level could be recognized
as a portent of food vulnerability. Therefore, increased consumption level, gross investment, government
spending and positive trade balance will increase GDP and food security consequently. Human
development which can be obtained through increased GDP level would also intensify food security.

Key words: GDP, food security, nutritional status, human development, economic growth
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Increased nerve growth factor by zinc supplementation with concurrent
vitamin A deficiency does not improve memory performance in mice

Srrs by @3l3ds dams
WAL g oo 09,5 — (Sl 3 BISWID - duagl
md _alizadeh@yahoo.com
We investigated the effects of dietary supplementation of zinc (Zn) with or without vitamin A (Vit. A), to
elucidate any cross activity between the two micronutrients, on memory and nerve growth factor (NGF)
production in ddY male mice depleted for the two elements. After 3 mo-feeding with a Zn and Vit. A
deficient (VAD) diet, mice were divided into three groups and replenished with normal Zn with VAD diet
(NZ-VAD), high Zn with VAD diet (HZ-VAD) or normal Zn + normal Vit. A (NZ-NVA) for additional 2
mo. One more group was made and given the normal diet for the same period (Control group). Levels of
NGF were measured from extracts of hippocampus, cerebellum and cortex at the end of the 3rd and 5th
month. In addition, a radial arm maze task was performed at the end of the 5th month. The two Zn
supplemented groups (NZ-VAD and HZ-VAD) tended to show high NGF concentration but memory was
not improved. However, improved memory was observed in the NZ-NVA group. From these results we
concluded that Zn may increase NGF; however, memory was improved only when Vit. A was sufficient.
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Selective cytotoxicity and anticancer properties of sour tea (Makke tea or Hibiscus gossypifolius
Mill) extract on human breast denocarcinoma cell line

Mohsen Mohammadian Yajloo, Parvin Pasalar, Shahnaz Khaghani, Malihe Paknejad, Massoud Amanlou,

Mehdi Forouzandeh Moghadam
Department of Clinical Biochemistry, Faculty of Medicine, Medical Sciences/ University of Tehran, Department of Medicinal Chemistry, School of Pharmacy,

Medical Sciences/ University of Tehran, Department of Medical Biotechnology, Tarbiat Modarres University, Tehran, Iran.

Introduction: Majority of the currently available anticancer drugs are designed to have selective toxicity
towards tumor cells. Among these the focus of many studies are natural compounds which inhibit the
growth of cancer cells more selectively than normal cells and have high therapeutic index. In present
study the cytotoxic effect of sour tea (Makke tea or Hibiscus gossypifolius Mill) aqueous extract on
human breast adenocarcinoma cell line (MCF-7) and normal fetal foreskin fibroblast (HFFF) was
investigated.

Materials and Methods: The plant calyces were extracted by maceration method with distilled water
then evaporated to dryness using rotary evaporator. The extract was prepared as a stock solution,
sterilized and further diluted to final concentrations. The cells were grown in completed RPMI-1640 and
seeded in 96-well micro plates at concentration of 2.5x10* cells/well. After 12 hours incubation, different
concentrations of the extract were added and cells further incubated for 24, 48 and 72 hours. Cell survival
percent was determined at 540 nm using MTT assay.

Results: At concentration of 0.5 mg/ml of the extract, following 72 hours incubation, the number of
viable MCF-7 cells was less than 50%. Cytotoxicity was considered whenever cell survival percent was
less than 50. The extract was not cytotoxic towards normal HFFF cell line in all tested concentrations.
Discussion: These results suggest that the aqueous extract, in a concentration and time dependent manner,
inhibits the growth of MCF-7 more selectively than HFFF cells.

Key Words: Sour tea, Hibiscus gossypifolius Mill, Natural anticancer compound, MTT assay, MCF-7,
HFFF.
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Relationship between plasma cholesterol, von Willebrand factor concentrations, extent of
atherosclerosis and antibody titres to heat shock proteins-60, -65 and -70 in cholesterol-fed rabbits

Shirin Bidmeshgi, Majid Ghayour-Mobarhan, Shima Tavallaie, Gordon A.A Ferns, David.,j Lamb
Buali.Research and Department of Clinical Biochemistry, The Royal Surrey County Hospital, Guildford
Surrey UK

shirin.bidmeshgi@yahoo.com

Aim. We aim to investigate the time course of appearance of Hsp-60, -65 and -70 antibodies in the
cholesterol-fed rabbit and to relate antibody titres to serum concentrations of von Willebrand factor
(vWF), a marker of endothelial injury.

Methods: Rabbits were fed with 0.25-1.0% cholesterol diet for 13 weeks. Plasma levels of anti Hsp-60, -
65 and -70 IgG titres, were measured using in-house enzyme-linked immunosorbent assays (ELISAs)
together with plasma vWF concentrations.

Results: Plasma titres of anti-Hsp-60, -65 and -70 antibodies were all significantly increased by weeks 5,
7 and 9 following commencement of the experimental diet compared with baseline (P < 0.05 for all). In
non-cholesterol-fed rabbits, plasma levels of anti-Hsp titres were unchanged over this period. Increased
plasma VWF concentrations were also found in the cholesterol-fed rabbits, reaching a maximum at
approximately week 8, and falling thereafter. Furthermore plasma vWF concentrations at 13 weeks
correlated strongly with antibody titres to all three Hsps (r = 0.90, P = 0.002; r = 0.80, P = 0.017; r = 0.86,
P = 0.006 for Hsp 60, -65 and -70 respectively) and titres were also strongly correlated with final plasma
cholesterol concentrations in cholesterolfed animals (r = 0.95, P =0.002; r=0.8, P=0.001; r=0.84, P =
0.01 respectively).

Conclusion :In cholesterol-fed rabbits, antibody titres to Hsp-60, -65 and -70 appear to rise in association
with a marker of endothelial injury, peaking at approximately the same time (8 weeks) after starting a
high cholesterol diet
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