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Postprandial triacylglycerolaemia and coagulation factor VII activity following meals containing 
varying proportions of olive oil. By H.M. ROCHE and M.J. GlBNEY, Department of Clinical 
Medicine, Trinity College Medical School, St. James’s Hospital, Dublin 8, Republic of Ireland 

The Mediterranean-type diet, which is rich in olive oil, has been proposed to account in part for the 
lower incidence of coronary heart disease (CHD) in southern Europe. However, the biochemical basis 
of this association remains elusive. The magnitude and duration of postprandial triacylglycerolaemia 
has been related to the pathogenesis and progression of atherosclerosis (Karpe et aL 1994). 
Coagulation factor MI i s  activated during postprandial triacylglycerolaemia and it has been proposed 
that meals containing less saturated fat cause least activation of factor W during postprandial 
triacylglycerolaemia (Mitropolous et aL 1995). The present experiment investigated the effect of 
meals providing various levels of monounsaturated fatty acids (MUFA), derived from olive oil. on the 
postprandial lipaemic and thrombotic response. 

The postprandial response to two meals providing an equal amount of fat (40 g) but of different 
MUFA levels (12 and 24% energy) was investigated in fiiteen healthy, normolipaemic males. 
Subjects received the test meals randomly following an overnight fast and blood samples were dmwn 
every hour for 9 h. 

Postprandial plasma triacylglycerol (TAG) concentrations were significantly (Pi 0.OOOl) elevated 
but there was no significant difference between meals. The area under the curve (AUC) of the 
postprandial TAG-rich lipoprotein (TRL) fraction was significantly (P = 0.048) lower following the 
high-MUFA meal, a s  illustrated in  the histogram below. Coagulation factor VII activity was 
significantly increased ( P  = 0.01 1) following all meals, but rapidly returned to fasting levels following 
the high-MUFA meal compared with the low-MUFA meal, as  illustrated below. 

TRL. TAG 
AUC 

(mmol/l.9 h) 

Factor VII 
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(% reference 
plasma) 

L 

High-MUFA 

- 4 1 . 1  * I .  1 . 1  - 1 . 1 . 1  - 1 . 1  

Low-MUFA High-MUFA 0 1 2 3 4 5 6 7 8 9  * P=O.W Time (h) * Low-MUFA significantly different from fasting value Pd.05. 
t High-MUFA significantly different from fasting value P=0.05. 

In conclusion, these results suggest that the postprandial factor VII activity response is shortened 
following a MUFA-rich test meal. This may be due to reduced TRL TAG concentration or to the 
different composition of the TRL formed following the ingestion of greater amounts of olive oil. 

Karpe, F, Steintr, G..  Uffelman, K., Olivercmna T. & Hamsten, A.. (1994). Atherosckrosir 106.83-97. 

Miaopodos K.A., Miller, G.J., Martin. J.C., Reeves, 8.EA. & Cooper, J.  (1995). Arferioscierosis Tilrornbosis 14, 

214-222. 
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The effects of fish-oil supplementation on lipoprotein composition and structure. By J.D. BELL', 
M.L. BARNARD',', P.D. DAGNELIE', E.L. THOMAS' and S. CLJNNANE' . ' 7he Robert Steiner MR 
Unit and 2Division of Endorrrnology & Metabolism. Hammersmith Hospital, Du Cane R d ,  London W12 

In recent years there has been increasing interest in the effects of dietaty fish oil on plasma lipid metabolism. 
The main effect of dietary fish oil appears to be a lowering of total plasma triacylglycerol and VLDL 
concentrations. Several reports have shown a significant rise in the cholesterol: triacylglycerol ratio in 
VLDL and LDL, suggesting smaller lipoprotein particles (Nestel, 1990). Furthermore, dietary fish oil 
appears to induce changes in the thermal transition of LDL particles, suggesting alteration in the physical 
state oflipoprotein particles (Nenster et ul, 1991). To date however, the effects of fish oil on the physical 
characteristics of plasma lipoproteins have not been l l l y  investigated. 

High-resolution nuclear magnetic resonance (NMR) spectroscopy is a non-destructive technique 
which is finding increasing favour in metabolic studies. The purpose of the present study was to examine 
the effects of dietaty fish oil on the physico-chemical status of plasma lipoproteins using NMR 
spectroscopy. 

Nine healthy volunteers consumed fish oil containing 14.5g 0 - 3  fatty aciddd. Plasma lipoprotein 
W o n s  were isolated by sequential flotation ultracentrifugation. Total plasma triacylglycerol, cholesterol, 
LDL- and HDL-cholesterol concentrations were determined enzymically. Total fasting plasma and LDL 
eicosapentaenoic acid (EpA;C20:5n-3) and docosahexaenoic acid @HA;C22:6n-3) concentrations were 
determined by GLC. I3C and 'H NMR was carried out on a JEOL GSXSOO spectrometer. 

Total Total LDL:HDL 
triacvlnlvcerol*rJlolesterol* cholesterol &PA RUA 

Subjects Mean SEM Mean SEM Mean SEM Mean SEM Mean SEM 

Control 0.77 0.22 4.55 0.49 2.22 0.87 1.06 0.15 2.64 0.39 

7dfishoil 0.54 0.17 4.14 0.22 1.98 0.95 14.23 2.49 5.57 0.48 

Significance P < 0.03 NS NS P < 0.001 P < 0.001 
* measured in [mmoVI] 

Resonances not previously observed in "C and 'H spectra of plasma and isolated lipoproteins were 
detected following fish-oil ingestion. The '% resonances, centred at 14.3, 127.1 and 13 1.6 ppm, have been 
assigned to specific groups (m3-CH2-CH=CH-, CH,-CH ,-CH=m-CH ,-, CH,-CH,-m=CH-CH,- 
respectively) in EPA and DHA The new lipid resonance observed in the 'H spectra of plasma (0.941 ppm) 
is consistent with the incorporation of these 0-3 fatty acids into lipoprotein particles. The presence of 
increased EPA and DHA in lipoprotein fractions was confirmed by GLC. A marked reduction in the 
methylene signal intensity from VLDL was also observed with fish oil. This reduction arises from a decrease 
in plasma triacylglycerol concentration (about 30%) and a possible reduction in the number of VLDL 
particles. Transverse relaxation (T3 studies of isolated lipoprotein (VLDL and LDL) showed significant 
elevation in the T, ofthe -(CHJn- and CH,-signal from non 0-3 fatty acids. The relaxation characteristics 
and signal intensity ofthe novel 'H peak point to the existence of o-3-enriched microenvironments within 
lipoprotein particles. These findings suggest that incorporation of EPA and DHA into VLDL and LDL, 
after fish-oil ingestion, leads to significant alteration in the molecular architecture of lipoprotein particles. 

Nenseter, M.S., Rustan, A.C., Lund-Katz, S., Soyland, E., Maelandsmo, G., Phillips, M.C. & Drevon, C.A. (1991). 

Nestel, P.J. (1990). AnnualReviewofNutrition 10, 149-147. 
Atherosclerosis Thrombosis 12,369-319. 
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Lipid and  carbohydrate  utilization in a diet-induced model of obesity. By BEATRIZ 
BERRAONDO. F.I. MILAGRO. RAQUEL PEREL. MARIA A. ZULET and J.A. MARTINEZ, Department 
of Physiology a n d  Nutrition, University of Nuvrirrti, 31 008 Pumplonu, SPAIN. 

Substrate utilization is intluenced by food intake and diet cornposition (Schutz, 1993). Thus, much 
research has heen performed in different models of diet-induced obesity involving metabolic fuel 
selection; however, many aspects of substrate interaction remain unclear. The aim of the present 
experimental trial was to study the carbohydrate and fat balance in cafeteria-fed animals by measuring 
several metabolic pathways through different stationary and dynamic indices. A group of Wistar female 
rats weighing about 160 g (4 weeks-old), after a acclimatation period, were divided in two groups: one 
(control) was fed on ;I standard laboratory diet and the other (obesity model) was fed additionally with 
palatable foods as described elsewhere (Rozen et al. 1994) for 4 weeks. The measurements that were 
carried out in all the experimental animals included body and liver weights, body composition (EM- 
SCAN Model SA-2), fat 0 2  consumption (YSI Model 5300 biological oxygen monitor), CO2 
production (Torgan et ul. 1990). enzyme activities (glucokinase: EC 2.7.1.2) and basal lipolysis through 
glycerol release (Martinez et al. 1995) hy conventional validated methods. 

Me'W 

Final body weight (BW; g) 252.0 
Liver weight (g) 6.6 
Liver glycogen (mg/g) 3.2 
Liver glucokinase (nmol/g per min) 4.3 
Fat content (9bBW) 5.5 
Fat 0 2  consumption* (plO2/g per min) 0.47 
B a d  Lipolysis ( p o l  glycerol/lOO mg) 0.13 
CO2 production (mllg BW per h) 1.56 

3.40 
0.20 
0.05 
2.24 
0.67 
0.02 
0.01 
0.02 

Mean 

275.0 
8.1 

10.4 
9.5 

10.0 
0.40 
0.09 
1.43 

SE 

5.30 
0.50 
0.23 
4.30 
0.72 
0.03 
0.01 
0.02 

- P 

0.0014 
0.0079 
0.0105 
0.0041 
O.OOO4 
0.0470 
0.0501 
O.ooo8 - - 4 

*n 5 P inriictltes signijiccince of difference groups, t test 

As expected, hody and liver weights were increased in the cafeteria-fed animals compared with 
controls, although the relative liver weight (g/  g BW) remained unaltered. Fuel reserves such as liver 
glycogen and body-fat content were higher in the dietary model of obesity. Liver glucokinase, an 
enzyme involved in glycolysis but also in the synthesis of glycogen, was markedly increased in the 
obese rats and was accompanied by a lower adipose tissue 02 consumption and whole body C02 
production per g body weight. Moreover, basal lipolysis as measured through the glycerol release by 
adipocytes was reduced in the animals fed on the cafeteria diet. Also, a positive association (PcO.05) 
was found between glucokinase activity and glycogen and fat stores in the dietary groups. A reduced 
energy expenditure would explain the outcome of this experimental diet-induced model of obesity, but 
the possibility that nutritional interactions could act through other mechanisms at the level of the liver are 
not discounted. Also, factors such as timing, period of feeding, strain, age, etc must be considered 
when interpreting the development and onset of obesity. 

This experiment supports the idea that several cycles involved in energy supply and 
thennogenesis may play a role in the metabolic integration of fuel utilization and weight control (Schutz, 
1993). 

Martinez, J.A., Garcia-Calonge, M.A.. Simon, E.. Del B'mio, A S .  & Portillo, M.P. (1995). Proceedings ofrhe Nutrition 
Society 54. 8A. 
Rozen, R., Brigant, R. & Aptelhaum, M. (1994). Americcm Journal of Clinical Nutrition 59, 560-565. 
Schutz. Y.  (1993). Inirmlitional Journal of Obesity a d  Rdurrd Metabolic Disorders 17, 523-527. 
Torgan. C.E., Brozinich, J.T, Willems, M E .  & Ivy, J.I..  (1990). Journal of Applied Physiology 69, 1987-1991. 
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Differences between men and women after cardiac rehabilitation: an assessment of 
dietary compliance, nutritional knowledge and dietary perceptions. By J.M. 
JULIANl , M.A.T. FLY"' ,  F.RAFFERTY2 and J.H. HORGANZ, 1 Department of 
Biological Sciences, Dublin Institute of Technology, Kevin Street, Dublin 8 and 2 

Depamnent of Cardiology, Beaumont Hospital, Dublin 9, Republic of Ireland. 

Women need greater encouragement than men to attend cardiac rehabilitation programmes 
(McGee & Horgan, 1992). The present study was undertaken to test the hypothesis that, women 
are less likely to achieve the dietary goals of cardiac rehabilitation. 

A total of forty three subjects (a response rate of 60%) were recruited from patients who had 
completed a cardiac rehabilitation programme in Dublin within the last 18 months. The subjects 
were interviewed once at which time usual dietary intakes were measured using the 7 day diet 
history method (Lee & Cunningham, 1990); body weight and height were measured and 
nutritional knowledge and dietary perceptions were assessed by interview assisted questionnaire. 
Under-reporters (n 4 women, n 4 men), defined as subjects reporting energy intakes less than 1.3 
their BMR and who were not actively losing weight (Goldberg et al, 1991). were excluded. The 
groups were found to be comparable for age (mean 63.4 ranging from 45 - 76 years) and BMI 
(women 26.4, men 27.3). The majority of the group were manied (n 15 women, n 16 men) and 
of socio-economic group 2 A comparison of the mean daily 
macronutrient intakes of the female and male subjects is shown in the Table. 

(n 12 women, n 11 men). 

Macronutrients Men Women 
(n 18) (n 17) 
Mean SD Mean SD 

Energy (MJ) 9.5* 3.4 7.3 1.6 
Energy Profile: 
Protein (%) IS** 3.9 18 3.5 
Total Fat (% 1 40** 9.7 30 9.7 
Saturated (% T. Fat) 8* 4.1 13 5.6 
Monosaturated (% T. Fat) 19** 4.9 11 3.9 
Polyunsaturated (%T. Fat) 13 7.4 7 3.2 
Alcohol (%) 3 4.9 3 4.5 
Carbohydrate (%) 43 9.3 48 8.8 

(Mean values were significant& diflerentjmm those for women: *p < 0.05. **p < 0.01) 

In this particular study women were found to be more likely to achieve the dietary goal of less 
than 30% energy from total fat. However, men were significantly better at achieving the goal of 
less than 10% total energy from saturated fat. Nonetheless, when the nutritional knowledge 
questionnaire was examined, men and women were comparable in perceiving their dietary 
regimens to be mostly healthy. Given the significant differences in energy intakes micronutrient 
intakes were compared per 4.2 MJ. This showed the diets of women compared with men to be 
significantly more nutrient dense for Ca, Fe. nicotinic acid, vitamin C. vitamin B6, retinol and 
carotene. 

Women and men were comparable with respect to nutritional knowledge and dietary 
perceptions except for the perception about diet and appearance where significantly more women 
perceived diet to have a good effect on appearance (LJ = 0.05). This  study highlights that men 
may need greater encouragement to comply with the dietary goals of cardiac rehabilitation. 

GoIdberg. G.R. et a1 (1991). Ewopeun J o m I  of C l k b l  Nutrition 45, 569-581 
Lee. P. k Cunningham. K (1990). Irkh Na'arioMI Nrtoition Surwy. Dubh: I.N.D.I. 
McCee. H, t Horgur. J.H. (1992). Bririrh Medical Jowrnl 3 0 5,283-284 
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An in wiuo study of the relationship between diet and adipose-tissue composition By E L 
THOMAS', G FROST', M L BARNARD',', D J BRYANT', S D TAYLOR-ROBWSON' and 
J D BELL' "fie Robert Sterner M N  Unit, 'Department of Dietetics and -'Divi.sion of Endocrinology 
and Me fcrboltc Medicine, Hcrmmersmrfh Hospi[al. Du Cane Road, London WIZ OHS 

Coronary heart disease (CHD) is a leading cause of death in the UK. Adipose-tissue fatty acids 
independently alter plasma lipid profiles and potential risk of CHD (Wood er 01. 1987). Screening subjects 
at risk of CHD is routinely performed by analysing serum cholesterol. Less attention has been directed to 
the contribution from adipose-tissue composition, partly due to a lack of suitable non-invasive methods. 
The fatty acid profile of adipose-tissue reflects long-term dietary intake and could be an alternative index 
of the habitual dietary fatty acid intake over the previous 2-3 years. Magnetic resonance spectroscopy 
(MRS) allows human biochemistry to be studied non-invasively and has been successfully applied to the 
study of lipids in humans (Moonen et ul. 1988). Individual fatty acids cannot be resolved but levels of poly- 
and monounsaturated fatty acids may be determined. We used in vivo I3C M R S  to investigate the long-term 
effects of different diets on adipose-tissue composition in healthy volunteers. Three age- and sex-matched 
groups: vegans, omnivores, ovo-lacto vegetarians were studied. Each volunteer provided: blood samples 
for serum lipid analysis; 7 d dietary diary (Bingham e l  ul. 1994); anthropometncs for BMI and percentage 
body fat; in vivo I3C MR spectra of thigh subcutaneous fat were acquired at a magnetic field strength of 
1.5 Tesla. 

LDL-c (IIXIIO~~) % Dietam Pol? % P i n A T  BMI fkdm2) 

Diet Tbpe Mean SE Mean SE Mean SE Mean SE 

Vegan ( n  38) 246** 020 3 1  9** 1 6  3 5** 0 I 218** 0 5  

Vegetarian (n 1 I )  2.65* 0.16 20.2" 3.3 2.6:' 0 I 22.6 1.4 

Omxuvore ( n  39) 3 41 0.23 20.5 I 2  2.3 0.01 23.6 0 5 
LDL-c, low-density-lipoprotein cholesterol; P, polyunsaturated fat (refers to carbons In the -CH=CH-CH,-CH=CH- 
positions) 
Significantly different from omnivores:, * P  < 0.05, * * P i  0 01 

Significantly different from vegetarians: ttP < 0.01 

No significant differences in total energy intake or the percentage total dietary fat intake were found 
between the three groups. Vegans had a significantly lower intake of saturated fatty acids in their diet than 
the omnivores or vegetarians ( P  < 0.01) assessed from their dietary records. By "C MRS we showed the 
adipose-tissue of vegans to have significantly more unsaturated and polyunsaturated fatty acid carbons than 
either omnivores or vegetarians. No significant differences in adipose-tissue composition were found 
between the vegetarians and omnivores. Significant correlations were found between dietary saturated fat 
intake and MRS measurement ofboth saturated (r 0.55, P < 0.01) and polyunsaturated (r -0.64, P < 0.01) 
fatty acid content of adipose-tissue. 

In vzvo assessment of adipose-tissue composition showed marked elevation in the levels of 
polyunsaturated fatty acids in vegans compared with omnivores and vegetarians. This is an important 
finding, as there is an inverse relationship between the polyunsaturated fatty acid content of adipose-tissue 
and risk of CHD (Kinsella e t  al. 1990). I3C MRS offers a unique opportunity to study dietary influences on 
adipose-tissue lipid composition non-invasively, which may be useful for serial epidemiological studies in 
determining the interactions between diet, adipose-tissue and serum lipids. 

Bingham, S.A.,GiU, C., Welch, A,, Day, K., Cassidy, A,, Khaw, K.T., Sneyd, M.J., Key, T.J.A., Roe, L. & Day, N.E. (1994). 

Kinsella, J.E., Lokesh, B. & Stone, R.A. (1990). American Journal oJCIinical Nutrition 52, 1-2 1 
Moonen, C.T W., Dimand, R.J. & Cox, K L. (1988). Magnetic Resonance inhfedicine 6 ,  140-157 
Wood,D.A ,R~emersma,R.A.,Butler, S.,Thompson,M., Macinwe, C., Elton, R. &Oliver, M.F. (1987). Lancet i,177-182 

British Journal oJNufrifion 72.6 19-643 
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Analysis of body-fat distribution by magnetic resonance imaging and impact on the metabolic risk 
factor profde. By M L BARNARD',*, E L THOMAS', J E SCHWIESO', J V HAJNAL', G FROST3, 
N SEED' ,  S R BLOOM' and J D BELL', 'The Robert Steiner M R  Unit, 'Division of Endocrinology and 
MetaboliAm and -'Depariment of Dietetics, Hammersmith Hospitai, Du Cane Road, London W12 OHS 

Abdominal obesity appears to be a major risk factor for coronary heart disease (CHD) and non-insulin 
dependent diabetes mellitus (NIDDM). This has been linked to the rapid turnover of internal visceral fat, 
producing non-esterified fatty acids (NEFA) which directly drive hepatic lipoprotein synthesis and 
gluconeogenesis. Previous studies have used the waist:hip ratio as an index of abdominal obesity. Magnetic 
resonance imaging (MRI) techniques have recently been developed to quantify adipose tissue (Seidell et al. 
1990; Ross ef a]. 1992) and provide a unique opportunity to determine the effect of visceral fat on the 
metabolic profile. 

Nine women were studied and subdivided by BMI: A > 28 k g h *  (n 6); B < 28 kg/m2 (n 3). MR images 
were acquired at 1 OT using a rapid TI weighted spin echo sequence. Volunteers were scanned from head 
to toe in under 25 min, acquiring transverse images as the subject was moved through the magnet. Images 
were analysed quantitatively using a threshold and contour following programme. I3C MR spectra (MRS) 
were acquired from the thigh. Anthropometric measurements were made and fasting serum was analysed. 

MRI measurement of percentage total body fat (mean 35.7 (SEM 3.0) %) showed excellent agreement 
with anthropometric estimation from skinfold thickness (mean 34.6 (SEM 2.9) %) ( r  0.96, P<O.OOI).  MRI 
also allowed the separate quantification of fat compartments. There was a strong correlation between 
visceral fat and both serum triacylglycerols (r 0.87, P<0.002) and NEFA (r 0.67, B0.02) .  The subjects with 
high BMI had significantly higher serum cholesterol, triacylglycerols, NEFA and glucose concentrations. 
No differences were detected between saturated (mean 20.3 (SEM 1.4) %) and unsaturated (mean 79.7 
(SEM 1.5) %) fatty acid content of adipose tissue between subject groups, indicating no difference in type 
of dietary fat. 

Group A (BMJ > 28 kg/ml) Group B @MI < 28 kglm') 

Mean SEM Mean SEM 
~~~ ~ ~~~ 

Total fat (litres) 50.4 4.9 19.9* 2.3 

Subcutaneous fat (litres) 42.6 4.1 17.2' 2.3 

Visceral fat (litres) 4.7 0.5 1.4* 0.2 

Serum glucose (mmov1) 5.20 0.19 4.60* 0.1 1 

Serum NEFA (mmov1) 0.74 0.08 0.35* 0.09 

Serum cholesterol (mmobl) 5.40 0.34 4.42* 0.21 

Serum triacylglycerols (mmobl) 2.33 0.47 0.82* 0.1 

*Mean values were sigrufcantly different !?om those for group A, P4.05 (analysed by t-test). 

This study shows that body-fat distribution analysis by MRI is a rapid technique which compares 
extremely well with conventional anthropometric methods. Furthermore this technique allows the absolute 
quantification of visceral fat volumes, which in this study showed a direct correlation with serum lipids. The 
hture combination of MRI and MRS will enable an integrated approach for assessing the health implications 
of both the distribution and composition of body fat. The application of these techniques will provide key 
information on the aetiology of CHD and NJDDM and will determine the protective effect of diet or 
exercise against visceral fat deposition. 

Ross, R., Leger, L., Moms, D., de Guise, J. & Guardo, R. (1992). JournalofAppliedPhysiology 72,787-795 
Seidell, J.C , Bakker, C.J G. &van der Kooy, K. (1990). American Journal ofClinicaf Nutrition 51,953-957 
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Control CHOred FATred 
Mean SD Mean SD Mean SD 

Intake 
Energy 10.0 0.9 8.5*** 0.7 8.5*** 0.7 

Fat 3.9 0.4 4.0 0.4 2.5*** 0.2 

Expenditure 
Energy 10.2 0.8 9.9' 0.8 9.9* 0.6 
CHO 4.3 0.8 3.2** 0.5 4.3 0.6 

CHO 4.8 0.4 3.3*** 0.3 4.8 0.4 

Underfeeding by reduction in fat or carbohydrate intake: effects on energy expenditure, 
macronutrient oxidation and subsequent food intake in lean men. By P.M. HEAVEYI.2, A.P.M. 
McKENNA1s2, G.R. GOLDBERGI. P.R. MURGATROYDI and A.M. PRENTICEI, 1 Dunn Clinical 
Nutrition Centre, Hills Road, Cambridge CB2 2DH and School of Biomedical Sciences, University 
of Ulster, Coleraine BTS2 1 SA 

Control CHOred FATred 
Mean SD Mean SD Mean SD 

10.7 1.3 11.9* 1.6 11.5 1.5 

4.2 0.5 4.6* 0.6 4.5 0.6 
5.1 0.6 5.7. 0.7 5.5 0.7 

10.4 0.7 10.4 0.8 10.3 0.6 
4.8 0.5 4.3 0.7 4.7 0.5 

This study investigated the effect of mild underfeeding on macronutrient oxidation and subsequent 
voluntary energy intake (EI). Nine men (mean weight 70.3 (SD 9.5) kg; BMI 22.8 (SD 2.9) kg/m2) 
were each studied three times. On each occasion a stabilization day during which EI (1.35 x 

measured BMR) and physical activity were controlled was immediately followed by 2 d in a whole- 
body indirect calorimeter. On day 1 subjects received a fixed EI comprising a control diet (40:48:12 
% energy from fat: carbohydrate (CH0):protein) or underfeeding diets which were manipulated to 
have 15% less energy than control, removed as CHO (CHOred: 47:39:14 % energy from 
fat:CHO:protein) or as fat (FATred: 2957: 14 % energy from fatCH0:protein). Control EI was 
calculated to match an anticipated energy expenditure (EE) of 1.46 x BMR. On day 2 ad lib. access 
to foods of the same composition as the control was allowed. A fixed activity protocol was followed 
on both days. The study was approved by the Dunn Nutrition Unit Ethical Committee. The data 
(MJ/d) presented in the Table were analysed by paired f -test. 

.~ 

Fat 4.9 1.0 5.5* 0.9 4.4* 0.6 I 4.4 0.9 4.8 1.2 4.4 0.8 
Significantly different from control: *P<0.05, **P<O.OI ***Pc0.001. 

On Day 1 on the control treatment mean EE was 1.52 (SD 0.08) x BMR. The dietary manipulations 
caused autoregulatory changes in fat and CHO oxidation. There was a significant effect of CHO 
underfeeding on subsequent ad lib. intake and a trend towards increased EI after fat underfeeding. In 
our opinion one subject's EI after the control treatment was atypically high (12 MJ, 1.9 x BMR). 
With his data excluded, mean ad lib. EI (MJ) were: control 10.52 (SD 1.32), CHOred 12.10 (SD 
1.47) (P  = 0.001 v. control) and FATred 11.74 (SD 1.40) ( P  = 0.044 Y. control). Mean overall energy 
balance values in eight subjects (48 h intake minus expenditure) were -0.14, 0.34, 0.04 MJ on 
control, CHOred and FATred respectively. In this study voluntary EI compensated for the energy 
imbalance imposed by removing energy as fat or CHO. In an earlier study (Shetty et al. 1994) we 
observed no differences in ad-lib. EI after manipulations of CHO or fat at a constant energy intake. 

Sheuy, P. S., Prentice, A. M., Goldberg, G. R., Murgatroyd, P. R., McKenna, A. P. M., Stubbs, R. J. & Volschenk, P. A, 

(1994). American Journol of Clinical Nufririon 60,534-543. 
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Glycation of insulin and proinsulin occurs in the pancreatic islets of lean and 
spontaneously obese-diabetic mice. B y F.P.M. O’HARTE, Y.H.A. ABDEL-WAHAB. C.R. 
BARNETT and P.R. FLATT, School of Biomedicul Sciences. University of’ Ulster, Colercline BT52 ISA 

It has been demonstrated that the non-enzymic glycosylation (glycation) of insulin occurs under 
hyperglycaemic conditions in vitro (O’Harte et nl. 1994). The present study was undertaken to monitor 
glycation of insulin and proinsulin in the isolated islets and pancreas of 12-18-week old lean and obese 
hyperglycaemic (oblob) mice. Isolated islets or pancreatic tissue were extracted following 
homogenization in a Waring blender with ice-cold acid-ethanol (0.7M HCI in 750 ml/L ethanol, 5.0 ml/g 
wet weight). The acidified ethanol was removed by dialysis (2000 Da cut-off) against saline (9g NaCI/L) 
at 4” for 18 h. Glycated and non-glycated immunoreactive insulin (IRI) fractions were separated by 
Glyco-Gel B (Pierce) affinity chromatography and quantified using an insulin radioimmunoassay (RIA) 
which cross-reacts 100% with proinsulin. Increases in percentage glycated IRI were observed in 
collagenase-isolated islets from oblob mice (10.4 (SE 0.4)%, n 5 )  v. lean controls (4.0 (SE OX)%, n 7; 
P<O.OOI). The plasma glucose concentrations in these groups were 22.4 (SE 2.9) mmol/l, and 8.6 (SE 
0.7) mmoM respectively (P<O.OOI). Moreover islets from lean mice which were cultured in RPMI-1640 
medium containing 33.3 mmol glucosell for 24 h had a significantly (P<O.OOl) higher percentage 
glycated IRI (18.3 (SE 1.4)%, n 5 )  compared to islets in 5.6 mmol glucose/l (3.7 (SE 0.4)%, n 5) .  

The contribution of proinsulin to the IRI pool was determined in a subsequent experiment. 
Whole pancreas from lean ( n  8) or hyperglycaemic ob/ob mice (n 5 )  was snap-frozen in liquid N2, 
pooled, and extracted in acid-ethanol. Briefly, IRI from each extract was concentrated on a C-18 Sep- 
Pak cartridge (Waters) and glycated and non-glycated material was separated on Glyco-Gel B and 
applied to a 250~4.6  mm Vydac 218TP54 (C-18) column. The mobile phase consisted of solvent A: 50 
mmol/l phosphoric acid, 20 mmol/l triethylamine, 50 mmol/l sodium perchlorate, adjusted to pH 3.0 
with NaOH, and solvent B: acetonitrile-water (90: 10 v/v). The concentration of solvent B was raised 
from 29% (v/v) to 3 1 % over 30 min, held at 3 1 % for 20 min, raised to 34% over 5 min, held at 34% for 
a further 25 min and finally raised to 36% over 70 min, using linear gradients. Fractions ( 1  50 x 1 .O ml) 
were collected at a flow rate of 1.0 ml/min. Samples were lyophilized to approximately 50 pl and 
reconstituted to I .O ml with RIA buffer containing I g bovine serum albumink. Fractions (22-52) 
corresponding to insulin and (55-85) corresponding to proinsulin were pooled and the IRI content 
determined by RIA. 

Total pancreatic IRI Total pancreatic proinsulin Total glycated Glycated Glycated 
(glycated + non-glycated) (glycated + non-glycated) IRI insulin proinsulin 
(np/ml*) (ng/ml*) (ng/ml*) (ng/ml*) (ng/ml*) 

Lean 135.3 15.9 9.5 6.9 2.6 

*Results are expressed i n  ng per rnl of pooled eluent from C-18 RP-HPLC column. 
As shown in the Table, total pancreatic IRI content (insulin plus proinsulin) of obese mouse 

pancreatic extracts was 4.2-fold higher than that of lean controls. The contribution of proinsulin to the 
total IRI was approximately 10-12%, corresponding closely to findings in acid-ethanol extracts of rat 
pancreatic tissue (Leahy, 1993). The contribution of proinsulin to total glycated IRI was approximately 
27-28%. These data indicate that glycation of insulin and proinsulin occurs within the pancreatic islets 
of Langerhans in this insulin-resistant animal model of diabetes. The observed glycation of insulin and 
proinsulin in diabetes may be of relevance to the insulin resistance and increased levels of proinsulin and 
split products reported in NIDDM (Kahn et al. 1994). 

Kahn, S.E., Prigeon. R.L. & Porte. D.Jr. (1994). In Frontiers of Insulin Secretion and Pancreatic B-cell Research, 

Leahy, J.L. (1993). Diabetes 42, 22-27. 
O’Harte. F.P.M.. Boyd, A.C., Abdel-Wahab, Y.H.A., Barnett, C.R. & Flatt. P.R. (1994). Biuchemical Society 

pp.391-402 (P.R. Flatt and S .  Lenzen, editors), London: Smith-Gordon & Co. Ltd. 

Transuctions 22, 2398. 
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Energy expenditure and carbohydrate flux in type 1 (insulin-dependent) di;ibetics. By 

M TOTTON1.2. P R MURGATROYD'. G R GOLDBERG' and A M PRENTICEI, ' D r m  
(?itiicol Ntitritioii reitire, Hill.$ Road, Cambridge CBZ 2DH aid School of Biomedical Sciriices, 

UitrverJity of lJlJter, ('olemiire 3752 ISA 

2 

There is very little information about energy and macronutrient metabolism in type I diabetics. The aim 
of insulin administration is to normalize blood glucose, however the extent to which carbohydrate 
(CHO) utilization is normalized has not been extensively studied. We have used whole-body indirect 
calorimetry to measure energy expenditure and storage and oxidation of CHO over the range of 
physical activities which constitute a typical sedentary day. The subjects were six well-controlled male 
diabetic patients (weight 69.5 (SD 10.6) kg; BMl 21.9 (SD 2.6) kg/m2; age 34 (SD 10) years) and 
normoglycaemic controls individually pair-matched for weight, BMI and age. The study was approved 
by the Dunn Nutrition Unit and Cambridge Health Authority Ethical Committees. 

Throughout the study. diabetics kept to their usual insulin regimen and pattern of meals and snacks. 
The composition, amount and timing of foods was of their own choosing. Each control was fed 
according to the regimen selected by his diabetic pair. On the first day of the study subjects reported 
for breakfast and thep remained in the metabolic suite of the Dunn Clinical Nutrition Centre. All meals 
were taken in the Centre and no vigorous physical activity was allowed. Subjects entered a whole-body 
calorimeter at 20.00 hours where they remained for the following 37 h, and all followed the same 
protocol which included a period of cycling and one of stepping exercise. Blood glucose was 
monitored regularly. The period in the calorimeter from 09.00 hours on the first morning was used to 
calculate the 24 h values (MJ) shown in the Table. Protein oxidation was calculated from urinary 
nitrogen excretion. Rates of CHO and fat oxidation were calculated from non-protein oxygen 
consumption and carbon dioxide production. 

Diabetic Group Control Group 
Mean SD Mean SD 

Energy expenditure 9 8  1 3  9 9  1 4  

Energy intake 7 7  1 8  7 7  1 8  

BMR 7 8  I I  7 4  1 3  
CHO oxidation 3 9  0 8  4 1  0 7  
Fat oxidation 4 6  1 1  4 3  1 6  
Protein oxidation 1 3  0 2  1 5  0 5  

There were no significant differences in 24 h energy expenditure or balance. BMR measurements 
in diabetics were, in all but one case, higher than in their matched controls although the difference was 
not significant. Physical activity levels (24h energy expenditure expressed as a multiple of BMR), 
were significantly lower in the diabetics: 1.25 (SD 0.06) v .  1.34 (SD 0.075), P<0.05. 

Although all subjects were close to CHO balance, post-meal CHO oxidation was significantly 
suppressed in the diabetics relative to the controls after both breakfast (08.30 to 10.30 hours): 237 v. 
337 kJ, B0.035 and the evening meal (19.00 to 20.00 hours): 134 v. 205 kJ W0.05.  

oxidation was displaced, overall they achieved the same CHO balance as their controls. 
The diabetics had rio physiological control over their insulin levels. Although their pattern of CHO 
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The effect of intensive dietary counselling on the nutritional status of patients with 
head and neck cancer undergoin radiotherapy. By F. NI CHOlLEAIN1.2M. MORIARTY*, 

Sciences, S t  Jiiines's Hospital, Junes's Streer, Dublin 8, 2S t  Luke's and St  Anne's Hospitol, 
Rat1;otherap.v ant1 Clinical Oncology Centre, Highjicld Road, Rurhgar, Dublin 6 anti 3Department of 
Bidogicul Scirncrs. Dirblin Instinrrr of Trchnology, Kevin Street, Dublin 8. 

M.J. GIBNEY land M. MOLONEY ci -3, IDepnrtnrrnt ofClinicn1 Medicine, Trinity Centre for Health 

Patients with head and neck cancer art: pairicularly prone to malnutrition; it has been estimated that more 
than 80% of these patients have a significant weight loss during treatment (Chencharick & Mossman, 
1983). A comparative prospective study was designed to assess thc value of intensive dietary 
counselling and oral supplementation in the management of patients with head and neck cancei. receiving 
radiotherapy. The results are presented. 

A total of seventy-nine patients were recruited consecutively from St Luke's and St Anne's Hospital. 
Ethical approval was given by St Luke's Hospital Ethics Committee. Forty-one of these patients entered 
the intervention group ( IG ) who received intensive dietary counselling and advice regarding 
supplementation before commencing radiotherapy and at regular intervals during and after treatment. 
Thirty-eight patients entered the standard management group ( SMG ) and did not receive specitic dietary 
advice from a dietitian. Serial 7d diet history, anthropometric and biochemical measurements were 
conducted at regular intervals throughout the 2-month trial period. The data were analysed using 
repeated measures ANOVA. The results for weight, energy and protein intake are shown in the table, 
and for each of these variables there was a significant time-by-watment interaction ( P  <O.oOol). 

E&&g Ifj_rek2 Mxk! bwi 441reks P 
Mean SD Mean SD Meaii SD Mean SD Mean SD 

IG 64.9 13.3 65.1 13.4 61.3 13.3 64.8 12.9 65.9 9.9 

SMG 74.2 17.3 72.5 17.7 72.1 17.3 68.8 15.7 69.3 15.8 

Weight ( kg ): 

o.ooo1 

Energy ( kl / kg): 
IG 118 32 139 37 133 48 140 49 152 48 

SMG 124 36 112 32 102 36 108 36 118 33 
0.0001 

Protein ( g/kg ): 
1G 0.90 0.26 1.11 0.41 1.12 0.41 1.16 0.36 1.12 0.29 

SMG 0.91 0.29 0.92 0.34 0.82 0.36 0.91 0.35 1.0 0.35 

P indicates sigificmce of difference between IG and SMG.over h e .  

0.ooo 1 

Energy and protein intakes were significantly greater in patients receiving intensive dietary 
counselling when compared with the SMG. The counselled group had experienced significantly less 
(P < 0.0001) weight loss than the standard management group. This was also clinically significant as 
the former group experienced a weight gain of 1.5% compared with a weight loss of 6.6% in the SMG 
despite their higher initial body weight. 

The results of this study suggcst that intensive dietary counselling may allow patients with head and 
neck cancer to maintain their weightmd energy and protein intakes thus preventing further nutritional 
depletion during radiotherapy treatment. In order to achieve net weight gain during radiotherapy more 
aggressive methods of nutritional support such a.s gastrostomy or nasoenteral feeding may be required. 
We thank E. Merck Pharmaceuticals Ltd for supporting this research. 
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Development of a food protein atlas as an educational tool in dietary counselling of renal 
patients. By S M DOYLE and M MOLONEY, Drpcrrtmrnt (f Biological Scirticr.\. Diihlrtr itistitiite 

of rrchtrolo~.  K r w i  St . Dirhliii 8. Irelutd 

Nutrition education is essential for renal patients (Caggiula & Milas, 1993). tMonitoring dietary intake 
of protein forms an integral part of the overall management of patients with renal disease. A food atlas 
can be used to depict average portion sizes or exchanges of food. It can be used to educate people and 
also to quantify foods in dietary histories (Howat et crl. 1994). The primary aim of the present study was 
to design and develop a food atlas in terms of single protein-foods (as protein exchanges) which could 
be used by a professional in the dietary education and counselling of renal patients. A second aim was to 
evaluate the potential benefits of such an atlas. 

By means of a questionnaire, dietitians involved in the dietary management of renal patients were 
requested to state the key protein foods they wished to be included in the food atlas. The food atlas was 
divided into nine different sections namely: meat and poultry; fish; beans, peas and lentils; cheese and 
dairy products; nuts; breakfast cereals; pasta, rice and potatoes; bread and biscuits, and finally, 
photographs of the tableware used in order to aid interpretation of scale and measure. Each food item 
was labelled with a corresponding weight and protein exchange value (e.g 2g or 7g). 

In an attempt to evaluate the potential use of the atlas, a small pilot study was undertaken. Twenty- 
five randomly chosen males and females took part in the study. The aim was to compare the potential 
advantages of the food atlas against household measures which is currently the most common method 
of teaching protein exchanges to renal patients in Ireland. The participants also had to judge portion 
sizes without receiving instruction. 

MEAN % CORRECT ANSWERS 
Macaroni Sweetcorn Chicken Bread Rice krkpies 

NO INSTRUCTION 52 52 28 48 56 28 

HOUSEHOLD 80 56 76 64 76 64 

FOOD A TLAS 80 88 88 92 100 92 

Advantages of using such an atlas are that it is easy to transport and is user friendly, it can be used to 
instruct patients on 'amorphous' foods and to instruct illiterate patients. It needs little explanation, slides 
can be easily developed for group discussions, and extra-large prints can be developed for the visually 
impaired. It avoids the use of scales which can become tedious and it is a relatively cheap tool. 

There is a need for educational training in estimating food portion size (Howat et al. 1994). 
Therefore the use of a food protein atlas in dietary education and counselling of renal patients could 
lead to the patient regarding eating behaviour as a habitual process, requiring as little intervention as 
possible. 

Caggiula. A.W. & Milas, N.C. (1993). Nufrition and fhe Kidney, 2nd ed., pp365-388. editors W.W. Mitch and S. Klahr. 
New York: Little Brown and Company. 

Howat, P.M., Mohan. R., Champagne, C., Monlaun, C., Wozniak. P.& Bray, G.A (1994). Journal offhe Amencan 

Dietetic Association 94. 169-173. 
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Cytotoxic effects of cholesterol oxides and the potentially protective properties of a- 
tocopherol and p-carotene in rat kidney cells in culture. By A.M. WILSON, R.M. SISK 
and N.M.0BRIEN. Department of Nutrition. University College Cork, Republic of Irehnd 

Autoxidation of cholesterol in biological systems and the cytotoxicity of a number of cholesterol 
oxidation products (COP) have received considerable attention (Sevanian & M c k o d ,  1987). COP have 
been described as being cytotoxic, atherogenic, mutagenic and carcinogenic (Bosinger et al. 1993). In 
the present study, we have utilized an in vitro model to demonstrate the cytotoxicity of various 
cholesterol oxides. The ability of a-tocopherol and p-carotene to protect against COP-induced toxicity in 
our cell-culture model was assessed. 

Rat kidney cells were cultured in Dulbecco's modified Eagle's medium and maintained in a 
humidified atmosphere at 37% and enriched with CO;! (50 ml I L). The growth medium was 
supplemented with cholesterol, 7-ketocholesterol, cholestan-3~-5a-6p-triol or 25-hydroxycholestero1 in 
the presence or absence of a-tocopherol or p-carotene, both at the concentrations shown in the table. 
The cells were exposed to the cholesterol oxides and the antioxidants for 24 h. The cytotoxicity was 
determined by the neutral-red-uptake assay (modified by Hunter et al. 1987). The results are expressed 
as percentage cell viability compared with an appropriate control, with values greater than 100% 
corresponding to a stimulation of cell growth and values less than 100% corresponding to an inhibition. 

Supplementation 
7-keto- Cholestan 25-hydroxy 

Cholesterol cholesterol 3~-5a-6p-t1iol cholesterol 
Control (40 &l) (30 ph4) (15 W) (40 M) 

a-Tocopherol Mean Mean Mean Medn Mean 
mncn tnM) (bviabilily SE (b viability S E  (b wabdtlv SE 0 viability SE (b viability SE 

0 100.0 3 .1  104.0 3.7 61.7 4 . 0  43 .8  6.0  42.3 2 . 2  
100 9 0 . 9  2 . 1  102.9 5 .3  72 .2  4 . 1  29 .7  1 .9  56 .7  3 .8  
250 111.0 3 . 8  96.3 4 . 3  72.5 5 . 8  30 .4  4 . 6  53 .7  5 . 0  
500 102.9 7 . 8  9 8  1 5 . 4  78 .1  5.3 40.0 3 . 7  59 .9  8 .2  
750 98 .6  8 . 2  86 .6  3 . 2  87 .2  4 . 2  3 0 . 0  1.4 60.7 3 3  
1000 90.7  3 . 9  93 .8  4 .5  76.0 5 . 2  47 .7  6 . 9  68.9 5 .9  

LSD(P405) NS NS 6 4  2.2 6 3  

Staustical analysis LSD. least significant difference, was by one-way ANOVA, 
NS: not significant, n 4 for all treatments 

The addition of cholesterol to the growth medium did not influence the viability of the cells. 
However, when the growth medium was supplemented with 7-ketocholesterol, 25-hydroxycholestero1 
or cholestan-3p-5a-6p-triol, cytotoxicity was observed. When the cells were cultured in the presence of 
a-tocopherol, there were significant reductions (p<O.O5) in the cytotoxicity induced by 25- 

hydroxycholesterol or 7-ketocholesterol. a-Tocopherol (at concentrations less than 1000 nM) did not 
have a protective effect when the cells were incubated with cholestan-3p-Sa-6p triol. The addition of p- 
carotene to the growth medium in the presence of the COP failed to reduce significantly the level of 
cytotoxicity (results not shown). These results demonstrate that COP are cytotoxic in this in vitro model 
and a-tocopherol may modulate their toxicity in certain cases. 

This work was supported by the Department of Agriculture, Food and Forestry, Dublin. 

Bosinger. S.. Luf, W. & Brandl. E. (1993). fnternafional. Dairy Journal 3. I - 33. 
Hunter. S.M.. Chrzanowski. C . .  Bamett. C.R.. Brand, H.N.  & Sawell, J.K. (1987). 

Sevanian, A. & McLeod, L.L. (1987). Lipids 22. 627 - 636. 
Alternative techniques 10 laboratory animals 15. 20 - 29. 
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Protective effect of carotenoids against UVA-light-induced oxidative stress in rat 
kidney cells in culture. By I. O'CONNOR, J. YOUNG and N.M. O'BRIEN, Depurtment of 
Nutrition. University College Cork, Republic of Ireland 

Considerable research interest exists in the potential antioxidant activity of dietary carotenoids. We 
assessed the ability of the carotenoids 0-carotene, lutein and astaxanthin to protect against oxidative 
stress in our cell culture model. 

Rat kidney cells were cultured in Dulbecco's modified Eagle's medium and maintained in a 
humidified atmosphere at 370 and CO2 (50 mY1). The growth medium was supplemented with p- 
carotene (0-1000 nmol/l), lutein (0-1000 nmoyl) or astaxanthin (0-10 nmoUl). Oxidative stress was 
induced by exposing the cells to UVA light at a dose intensity of 5.6 mW/cm2 for a 4 h period. Lipid 
peroxidation, as indicated by thiobarbituric acid reactive substances (TBARS), and the activities of the 
antioxidant enzymes catalase (CAT, EC 1.11.1.6) and superoxide dismutase (SOD, EC 1.15.1.1), were 
measured as indices of oxidative stress. 

Mean SE SE Mean SE 

b-Carotene 
(MlOvI) 

Conuol t 8.59 0.37 10.28 0.64 3.68 0.23 
0 4.76* 0.02 3.39* 1.23 7.041 0.15 
10 5.43' 0.56 4.02* 0.73 6.64* 0.45 
100 6.32* 0.09 6.89* 1.09 4.39 0.2s 
500 7.11' 0.64 9.30 1.48 4.49 0.05 
loo0 7.85 0.21 9.80 1.52 4.22 0.46 
LSD ( k 0 . 0 5 )  1.12 3.22 0.87 

Asmanthin 
( n m O u I )  

Control t 7.58 0.25 9.78 0.04 4.88 0.49 
0 3.84* 0.56 3.81* 1.15 9.30* 0.81 
0.1 5.82' 0.53 5.90* 0.79 8.97* 1.23 
1 6.08* 0.73 7.16, 0.07 5.43 0.51 
5 7.06 0.49 7.06* 1.03 5.32 0.29 
10 7.67 0.08 9.73 0.04 3.56 0.17 
LSD (P<0.05) 1.42 2.04 1.94 

MDA. malondialdehyde: LSD. least significant difference 
* Significantly different from control cells (R0.05 ) one-way ANOVA. n 6 for all groups 

t Control cells not exposed to W A  light and not supplemented with carotenoids. 

Rat kidney cells grown in unsupplemented medium and exposed to UVA light exhibited a decrease 
in antioxidant enzyme activity and an increase in lipid peroxidation. No cytotoxicity, as indicated by 
lactate dehydrogenase (EC 1.1.1.27) release, was observed. Incorporation of p-carotene (1000 nmoyl) 
and astaxanthin (10 nmol/l) into the media of UVA-exposed cells returned CAT and SOD activities and 
lipid peroxidation to control levels. With increasing concentrations of the carotenoids in the 
supplemented media, the level in the cells increased, as determined by HPLC, indicating that carotenoids 
were incorporated into the cells. Results similar to those for 0-carotene were observed for lutein with 
antioxidant enzyme activity returning to control level at lo00 nmoyl (results not shown). These results 
suggest that carotenoids may play a role in the protection of cells against UVA-light-induced oxidative 
stress, with astaxanthin offering protection at lower concentrations than 0-carotene or lutein. 

This work was supported by the Department of Agriculture, Food and Forestry, Dublin. 
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The location of a carotenoid in a Lipoprotein is a function of its polarity. By L. M. EDMOND, 
U. J .  McLOONE, D.  i. THURNHAM and M. CHOPRA, Human Nutrition Research Group, Universiry 
of Ulster. Cderaine BT52 ISA 

The carotenoids are a class of fat-soluble pigments of varying polarity. They are associated with the 
lipoproteins which are important in the aetiology of coronary heart disease. Lipoproteins consist of 
protein, triacylglycerol, cholesterol and phospholipids in various proportions as well as vitamin E and 
trace amounts of carotenoids. Each class of lipoprotein plays a role in the transport of lipids determined 
by the protein they contain (Goldstein et al. 1983). The conversion of VLDL to LDL has the effect 
of reducing the macylglycerol content from 50 to lo%, increasing the cholesterol content 
(free+esterified) from 22 to 48%, increasing the protein content from 7 to 22% and increasing slightly 
the phospholipid content from 20 to 22% (Gurr & Harwood, 1991). VLDL is the precursor of LDL 
so by comparing the carotenoid compositions of each it should be possible to determine with which 
fraction of the lipoprotein the carotenoids are associated. 

Fasting plasma samples were obtained from thirty healthy, male and female volunteers. The 
lipoprotein fractions were separated by ultracentrifugation on a KBr gradient (Puhl et al. 1994) and 
analysed for the carotenoids and vitamin E by reverse phase HPLC (Thurnham et al. 1488). Mean 
lutein, Bcryptoxanthin, lycopene and B-carotene concentrations were calculated for the fractions VLDL 
and LDL. These four mean concentrations were then summed and each expressed as a percentage of 
the total. The ratio of this percentage in LDL to the percentage in VLDL was plotted against the 
carotenoids' hydrophobicity (fig.). The hydrophobicity value assigned to each carotenoid is its retention 
time (RT) on the HPLC system used. 

&carotene 

0 4  1 

0 2 4 6 0 10 

RT (hydrophobicity) 

These data show that the lipophilic carotenoid D-carotene makes up a greater proportion of the 
carotenoid pool in LDL as compared to VLDL suggesting that it associates more readily with 
cholesterol than fatty acids, whereas for lutein, a hydrophilic carotenoid, the opposite is observed. 
Also, on conversion from one class of lipoprotein to another, the carotenoids will remain associated 
with the same lipids. This does not apply for vitamin E. These observations show that polarity is an 
important predictor of location in the lipoprotein. Each carotenoid would therefore be expected to 
reflect the body's regulation of fatty acid and cholesterol metabolism as a function of its polarity. 

Goldstein, J.L., Kim, T. & Brown, M.S. (1983). New England Journal Medicine 309, 288-296. 
Gurr, M.I. & Hanvood, J.L. (1991). Lipid Biochemistry, An Intr&tion, 4th ed., London: Chapman & Hall. 
Puhl, H., Waeg, G. & Ekterbauer, H. (1994). Methuh in Enzymology 233,425-441. 
"humham, D.I., Smith, E. & Flora, P.S. (1988). Cfinicul Chemistry 34, 377-381. 
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The effect of in virro and in vivo supplementation with lutein on LDL oxidation in virro. By 
U. MLOONE', M. CHOPRA', N.R.  WILLIAMS* and D.I. THURNHAM', ' Humn Nutrition 
Reseurch Group, University of Ulster, Coleruine BTS2 I S A  und 'COAG Luborarory. Pupwonh 
Hospitul. Pupwonh Everurd. Cambridge CB3 8RE. 

It is now widely accepted that one of the mechanisms predisposing to the development of 
atherosclerosis (a hallmark of cardiovascular disease), is the oxidation of cholesterol-rich LDL. The 
role of the lipophilic antioxidants, carotenoids and vitamin E in preventing LDL oxidation is of 
interest, since their levels can be manipulated without clinical side-effects. Most research has focused 
on 8-carotene and vitamin E, but there are other important carotenoids such as lutein, lycopene and 
8-cryptoxanthin, which are easily identifiable in blood and have antioxidant potential. Plasma lutein 
concentration is similar to or greater than that of plasma 8-carotene (Thurnham, 1988), but has received 
relatively little attention. 

In the present study we have investigated the effect of in vitro and in vivo incorporation of lutein 
on LDL oxidation in humans. 

For in vitro supplementation, plasma was incubated with lutein at 37 O C  before LDL isolation. 
Isolation of LDL was carried out as described previously (Puhl et al. 1994). Suscepility of LDL to 
oxidation was monitored by measuring diene conjugate fonntion (expressed as lag phase). Lutein 
inhibited the Cu-initiated oxidation of LDL. The effect was concentration dependent within 
individuals, but the extent of inhibition between individuals was variable. 

For in vivo supplementation, twelve healthy volunteers were given orally, with a meal either 30 
mg/d lutein in sunflower oil or sunflower oil only for 2 weeks. Although there was a 4-fold increase 
in plasma lutein after 1 week, and a 6-fold increase after 2 weeks supplementation, there was no 
significant effect on in virro LDL oxidation. The Table compares the effect of in vitro and in vivo 
lutein supplementation on LDL oxidation. 

Table: Change in LDL lutein concentration and its effect on lag phase 
_p 

Difference before and after supplementation 

Lutein (mollmol LDL) Lag phase (min) 

Supplementation Mean SD (n) Mean SD (n) 

In virro 7.61 4.1 (10) 17.3 7.7( 10) 

In vivo, 2 weeks Placebo 0.004 0.001 (5) -2.0 4.0 ( 5 )  

Treatment 0.262 0.133 (6) 2.0 2.0 (6) 
Group 

The results of our study show that although lutein has the potential to inhibit LDL oxidation in 
vitro, supplementation in vivo with a high dose over a longer period of time may be required before 
any significant effect on LDL oxidation can be observed. 

Thurnham, D.I. (1988). Proceedings of The Nutrition Society 47, 181A. 
Puhl, H., Waeg. G .  & Esterhauer, H. (1994). Merhodr in Enzymology 233, 425-441 
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Plasma tocopherols, carotenoids and antioxidant activity of neonates. By M.E. KIELY and 
P.A. MORRISSEY. Department of Nutrition. Uniwrsitv C a l k .  Co rk. &&&c o f  I reland. . .  

Reactive 0 species have been implicated in the aetiology of several diseases (Gey et al. 1993). It has been 
demonstrated that preterm and low-birth-weight infants are particularly vulnerable to damage mediated by 
free 0 radicals (Pitkanen el  al. 1990). Investigators have suggested, therefore, that serum antioxidant 
activity is low in preterm infants and that it increases with gestational age (Sullivan & Newton, 1988). The 
present study was initiated to examine plasma antioxidant potential of term neonates and to explore the 
interaction between maternal and neonatal antioxidant potential. 

Heparinized blood was taken from forty women at less than 20 weeks gestation. After delivery, 
umbilical cord blood was sampled and the plasma stored at - 7 P  until analysis. Plasma tocopherols (a-toc, 
6toc and ytoc), retinol and carotenoids (lutein, lycopene, zeaxanthin, pcryptoxanthin. a and Warotene) 
were analysed by HPLC. Plasma cholesterol levels were determined photometrically. Plasma antioxidant 
activity (Dmax) was assessed using a modification of the method of Sullivan & Newton (1988). A high 
Dmax implies poor antioxidant activity and relates essentially to the iron sequestering activity of plasma, i.e. 
caeruloplasmin and transferrin concentrations. The most important results of the tocopherol and carotenoid 
analyses are shown in the Table below. 

mean SD mean SD mean SD mean SD mean SD mean SD 

Neonates 4 0  7.27 1.9 3.50 0.8 0.43 0.2 2.07 1.2 0.04 0.04 3 4  0.02 0.01 

Mothers 4 0  19.57 3.3 4.17 0.8 2.16 1.0 4.54 2.1 0.16 0.13 3 4  0.05 0.04 

Mean concentrations of vitamins are expressed in p o v 1 .  u-toc:chol and y-tx:chol molar ratios are multiplied by lo3 and 16 
respectively 

Molar concentrations of maternal y-tocopherol were significantly associated with neonatal levels ( r  
0.45, P<O.Ol). This correlation was strengthened when lipid ratios were considered ( r  0.53, P<O.OOl). 6- 

Tocopherol was not detectable in cord blood. Maternal zeaxanthin was significantly associated with 
neonatal levels ( r  0.54, P<O.OOI). Similar1y.a statisically significantly correlation was found between 
maternal and neonatal plasma P-Cryptoxanthin levels ( r  0.48, P<0.02). A large difference was found 
between maternal and neonatal plasma antioxidant activity. Mean maternal Dmax was 27.1 SD 5 . 4 ~ 1  
compared with 81.1 SD 3 7 . 2 ~ 1  for cord samples. Dmax in the cord samples was unrelated to birth weight 
or maternal values. 

This study shows that some of the essential antioxidants, tocopherols and carotenoids are present in 
reduced concentrations in neonatal plasma and suggests that the primary antioxidants (caeruloplasmin and 
apotransferrin) have reduced activity relative to maternal values. 

Gey, KF., Moser, UK.. Jordan, P.. Stahelin, HB., Eichhilzer, M. & Ludin, E. (1993). American Journal of Clinical 

Nutrition 57, Suppl.. 787s-797s. 

Pitkanen, OM., Hallman. M., Andersson, SM. (1990). Journal of Paediatrics 116, 760-763. 

Sullivan, JJ. & Newton, RB. (1988). Archives of Disease in Childhood 63, 748-757. 
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Plasma lutein, lycopene and R-carotene levels in smokers and non-smokers following vegetable 
supplements. By M. E. 0' NEILL', U.J. McLOONE', M. CHOPRA', D. I. THURNHAM'. I .  
HININGER' and A. M. ROUSSEL'. 'Human Nutrition Reseurch group, University of Ulster, 
Coleruine, BTS-7 1SA and 'Universiri J. Fortrier, F3xooC, Grenohle, France. 

Much evidence to date suggests an inverse correlation between the consumption of fruit and 
vegetables and the risk of diseases such as heart disease and cancer (Gey,1993) . Smokers (S) 
have a higher risk of coronary heart disease and normally consume less fruit and vegetables than 
non-smokers (NS) (Gregory et ~1.1990). 

Eleven normal healthy volunteers (six males, five females) including five Smokers (two females, 
three males) increased h i t  and vegetable intakes to obtain 18-36 mgid of the specific carotenes 
B-carotene@-car), lutein(1ut) and lycopene(lycop), in 3 day cycles, that is, lut administered on day 
one, B-car on day two and lycop on day three and continuing on this cycle over a 2 week period. 
Mean carotene intakes were calculated using Comp-Eat (Royal Society of Chemistry, 1993) to 
which data on fut and lycop were added from Hart and Scott (1995). Data on plasma carotenes 
and fat-soluble vitamins were obtained at the end of each week according to the methods of 
Thurnham et a1 (1988). 

Mean increases for dietary carotenes (weeks 1 and 2) were 18. 28 and 36 mg/d for lut, B-car 
and lycop respectively during supplementation. Significant increases of >3-fold were observed 
in plasma for the more lipophilic carotenes, B-car and lycop between weeks 0 and 1 but no 
further changes occurred between weeks 1 and 2. No change however was observed in plasma 
lut after approximately a 10-fold increase in dietary lut over the supplemented period. 

Change in dietary carotenes (mg/wk) 
The Fig. shows the separate changes in plasma lut, lycop and B-car in response to the changes 
in carotene intake in (a) NS and (b) S . Only changes in plasma 0-car from S and NS combined 
were significantly correlated with the changes in B-car intake ( P ~ 0 . 0 5 ,  r 0.69, n 11). The lack of 
significance in the individual groups is probably due to the small numbers. The regression data 
suggest that the absorption of lycop may be similar in S and NS but absorption of lut and &car 
appears to be depressed in S. These observations support results reported by ourselves and others, 
that plasma lycop does not differ between S and NS, whereas all other plasma carotenes appear 
to be lower in S (Thompson et ul. 1985). 

MO, UM, MC and IH are supported by AAIR2-CT93-0888. 

Gregory, J., Foster, K., Tyler, If. & Wiseman, M. (1990). The Dietary and Nutritional Survey of British Adults. 
London: H.M.Stationary Office. 

Gey, K.F. (1993). Entislr Medical Bulletiir 49,679-699. 
Ilarl, D.J. & Scotl, K.J. (1995). Food Ciremirtrv (In the Press). 
Koyal society of Chemistry, (1993). Comp-Eat food dalahase. 
Thonipson, J.N., Ihval, S. & Verdier, P. (1985). Joumol of Mlcmirurrknt Anah.sis 1, 81-91. 
'l'hurnhani, D.1.. Smith, E. & Flora, P.S. (1988). CIinkol Chemi.s?N 34; 377-381. 
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It is increasingly recognized that a substantial proportion of hospital inpatients are malnourished or 
are at risk of developing nutrient deficiencies during their hospital stay (Bernstein et id. 1993; Mc 
Whirter and Pennington, 1994). A number of screening tools exist to  identify such patients on 
admission to hospital, one of which was developed in Birmingham (Reilly el al. 1995). The 
purpose of the present study was to evaluate the Birmingham nutrition risk score (NRS, based on a 
questionnaire) in a sample of patients admitted to  St. James's Hospital, Dublin. 

All patients admitted to  one surgical ward (ti 24) and to one medical ward (n 37) over a period 
of 1 month were studied. Those unable to communicate verbally were excluded. Patients were 
classified as being at low risk, moderate risk or high risk of malnutrition. The classification of 
patients into these categories with the NRS was compared with the classification achieved using 
the usual method of assessing nutritional status in this hospital, comprising anthropometric 
assessment (actual and usual body weight, height, mid-arm circumference, skinfold thikness at four 
sites and grip strength) and biochemical indicators of nutritional status (albumin, total protein, 
transfenin and haemoglobin). 

Risk by standard nutritional assessment 
Risk by NRS Low Moderate High Total 

Low 19 18 2 39 
Moderate 0 6 0 6 

High 0 0 16 16 
Total 19 24 18 61 

67.2% agreement between methods, with kappa (K) statistic of 0.52, p<O.OOI 

The Birmingham NRS method yielded results which compared well with standard nutritional 
assessment in identifying well nourished (all ninteen correctly classified) and severly malnourished 
(sixteen out of eighteen correctly classified, 89%) patients. However, most of the mildly and 
moderately malnourished patients were incorrectly classified as low risk using the NRS method, in 
which the subjective questions relating to  loss of appetite or of  body weight are directed towards 
recent events rather than a gradual change over a long period. The two misclassified "high risk" 
patients had poor awareness of weight loss, which explained their lower scores using the NRS 
method. Better performance of the NRS might be achievable by minor adaptation of the NRS 
classification criteria, perhaps by the addition of a hrther objective variable such as mid-upper arm 
circumference, or mid-arm muscle circumference. An additional benefit likely to  accrue from the 
routine use of this type of admission screening is the promotion of awareness, among healthcare 
personnel, of the need to assess nutritional risk of hospital inpatients. 

Rmstein,  1. H., Shaw-Steiikl, l , A . ,  Schorow, M L Rrouillette, R. (1995) CIinicul Lahora/ory;:Medicine 13,4Y I - 507. 

Mc Whirter, .I P. L Pennington, C.R. (1994). Bnrish fl\fedlcul Joumul308, 945-948. 

h i l l y ,  I I , Martineau, J K , Moran, A L Keimedy, f 1 (  1995) t'roceediiig.T o j r k  .Vuwitioti Socigy ( In the Press) 
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Waist circumference identifies cardiovascular risk factors. By THANG S. HA”, EDITH M. VAN 
LEER’, JACOB C. SEIDELL’ and MICHAEL E. J. LEAN’, ‘University Department of Human 
Nutrition, Glasgow Royal Infirmary, Clasgow G31 2 ER, and ’Department of Chronic Disease and 
Environmental Epidemiology, Postbus I ,  3720 BA Bilthoven, The Netherlands 

The relative risks of cardiovascular risk factors were determined in random sample of 2183 men and 
2698 women aged 20-59 years living in The Netherlands. Subjects were divided into three groups on 
the basis of their waist circumference (Lean et al. 1995): 194 cm in men, 180 cm in women (below 
‘action level I.), 94-1102 cm in men, 80-188 cm in women (between ‘action levels’ 1 and 2), and 2102 
cm in men, 288 cm in women (above ‘action level 2’). 

Measurements of height, weight, waist and hip circumferences (World Health Organization 
(WHO), 1989), total plasma cholesterol, HDL-cholesterol, blood pressure and lifestyle (alcohol 
consumption, cigarette smoking, physical activity and education levels) were made. 
Hypercholesterolaemia was defined as 26.5 mmol/l (WHO, 1988), low HDL-cholesterol as 10.9 mmol/l 
(European Atherosclerosis Society, 1987). and hypertension as treated and/or 2160 mmHg systolic 
and/or 295 mmHg diastolic blood pressure (WHO, 1988). 

Prevalence (%). and age and lifestyle adjusted odds ntios (OR) of cardiovascular risk factors 
Waist Hypercholesterolaemia Low HDL-cholesterol Hypcrtension One or more risk factors 
(em) h e v  OR 95%C1 Prev OR 95%CCI Prev OR 95%CI Prev OR 95ZCI 

Men 
4 4  10.3 1.00 __ 19.0 1.00 - 4.2 1.00 ___ 29.4 1.00 __ 

94-<lo2 17.7 1.38 1.02. 1.87 32.8 2.37 1.85. 3.04 11.5 1.98 1.33.2.95 51.1 2.23 1.78.2.78 
2102 21.2 2.29 1.67.3.14 44.4 3.64 2.75.4.80 21.6 4.03 2.72.5.96 69.9 4.57 3.48.5.99 

4 0  9.4 1.00 - 4.4 1.00 - 2.7 1.00 - 15.5 1.00 ~ 

288 22.8 1.42 1.06, 1.89 14.0 3.80 2.59. 5.59 18.4 4.23 2.83, 6.33 44.3 2.55 2.02.3.23 

Women 

80-48 20.2 1.51 1.14, 2.00 6.1 1.54 1.00. 2.38 7.6 1.84 1.17.2.88 30.4 1.64 1.30.2.08 

The Table shows that compared with subjects with waist circumference below ’action level l’, 
those with waist between ‘action levels’ I and 2 had age and lifestyle adjusted odds ratios (logistic 
regression analysis) significantly higher for cardiovascular risk factors. Those with waist above ‘action 
level 2’ had further increases in all relative risks, except for plasma cholesterol in women which 
covaried with age and waist circumference. 

These results support the proposed ‘action levels’ of waist circumference for health promotion, 
to identify those at greatest risk of cardiovascular disease and in need of weight management 

European Alherosderosis Society (1987). European Heart Journal 8.77-88. 
Lean, ME.J., Hun, T.S. & Morrison, C.E. (1995). British Medical Journal 311. 158-161. 
World Health Organization (1989). Measitring Obesity: Classificafion and Descriprion of Anrhropomerric Data. 

World Health Orgnnization MONICA Project (1988). World Ileolrh Sluristics Quarterly 41, 115-137. 
Copenhagen: WHO (Nutr UD. EUR./ICP/ NUT 125). 
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An investigation of the oils used in fast-food outlets in Galway city. By B. KELLY, S. FRIEL, G. 
NOLAN and C .  KELLEHER, National Nirtririoti Sirrvrillrrtrcc. C‘nrtre, Department of Health 
Promotion, University College Gahvay, Repirblic of lreltind 

Accurate estimations of fat intake depend on knowledge of the type and source of fats in commercially 
available foods. Increasingly, meals are purchased outside the home and this needs to be considered in 
population-based surveys of diet, particularly where the food-frequency method is used. One meal type 
is so-called fast food. While there is increased interest in the relationship between diet and health there 
has also been an an increased consumption of fast foods, popularly believed to be high in fat, 
particularly saturated fat. There is evidence that vendors of such fast foods now include healthier 
foodstuffs in their menu choices. The present study was undertaken to investigate the degree to which 
this new consumer interest in healthier choices was reflected in the food preparation techniques used in 
fast-food outlets in Galway city. 

A census survey of thirty-two Galway city fast-food outlets was conducted by a sole investigator. 
The criteria for inclusion in the study were threefold : chipdfrench fries had to be sold, the chipdfrench 
fries had to be cooked on the premises and the chipdfrench fries had to be sold for take-away purposes. 
Proprietors were asked which oils were used for chip making, how often the oil was changed and 
nutrition information of the oil. 

There was a 100% response rate. Of the thirty-two establishments, thirty used vegetable oil and the 
other two used beef fat. Thirteen different brands of vegetable oil and one type of beef fat were used. 
Prices vaned between the four most commonly used vegetable oils but were not a deciding factor in 
choice. The frequency of oil change vaned from once per day to once per week but on average the oils 
were changed once in every 4 d. 

Frequency of Chip-Pan oil change Number of Outlets 
Everyday 3 
2 days 2 
3 days 4 
3.5 days 4 
4 days 1 

516 days 2 
Every 7 days 5 

“depends” 11  

Only three of the fourteen oil containers had a nutritional analysis of the contents on the label though a 
more detailed analysis was elicited subsequently from the manufacturers. Content of saturated and 
unsaturated fats varied but the majority were predominantly unsaturated. The re-use of vegetable oil, 
involving repeated subjection to high cooking temperatures, may change the chemical structure from 
unsaturated into saturated fatty acids, so that recommendations on re-use should be included in product 
information. 
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Evaluation of the Nutrition Education at Primary School (NEAPS) programme developed by the 
Departments of Health and Education, the Health Promotion Unit and the North West Health 
Board By S FRIEL, G NOLAN and C KELLEHER, Natiotitrl Nitrrition Surveillance Centre, 
Deparlment of Hecrlth Promotion. Universrry College Gnhvay, Republic of Ireland 

The Hearty Heart Nutrition Education programme, under the auspices of the Departments of Health 
and Education was implemented over a 2-year period of 1993-4 with the objective of designing suitable 
educational materials for Irish schoolchildren aged 8-10 years old. Development of this pilot nutrition 
education programme was undertaken in order to build awareness of the benefits of healthy eating, 
induce positive behaviour change towards them and to increase the children's knowledge about healthy 
eating. 

A total of eight schools (453 children) was chosen for participation in the 10-week programme of 
lessons. Four were in the North Western Health Board area and classified as rural; the remaining four 
belonged to the urban part of Eastern Health Board catchment area. Certain schools were categorized 
as disadvantaged due to a shortage of available funds, priority of subjects and varying levels of literacy. 
Three reference schools (368 children) were also selected where no intervention took place. 

A food-pairing questionnaire, validated from the Minnesota Health Project, was used to measure the 
effectiveness of the programme in three areas; behaviour, preference and knowledge in relation to 
healthy food The children were asked to identify, for each of eighteen food pairs, which food they ate 
most often, which they preferred and which food they thought was the healthier choice The 
questionnaire was given to the children both before the programme and upon its completion. 

Students t test and ANOVA statistical methods were used to analyse for differences between the 
groupings; intervention, control, urban, rural, disadvantaged and advantaged schools. 

Of the intervention children 78% responded to the pre-test questionnaire and 74% post-test. 
Significant differences were found in the intervention children's behaviour and preference levels after the 
NEWS programme ( P  < 0.01 in both sections). Knowledge levels of these children also improved, 
although not significantly. 

Pre-Test Score Post-Test Score P value 
Behaviour 25.36 24.20 < 0.01 
Preference 27.42 26.25 < 0.01 
Knowledge 20.50 19.68 ns - 
Rurally located children appeared to benefit more from the programme regarding their behaviour and 
preferences ( P  < 0 01). Although the urban children showed a positive change in their behaviour and 
preference it was not statistically significant. Locality did not significantly affect the influence of the 
programme on the children's knowledge levels The NEAPS programme appeared to be more effective 
in the advantaged schools than the disadvantaged ( P  < 0.01 for each section behaviour, preference and 
knowledge). 
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Process evaluation of a community nutrition post in order to examine the implementation of the 
Nutrition Health Promotion Framework for Action. By M. O’DONNELL’ and M. LYONS* 
Western Health Board and 2External Evaluator. Dublin. Republic qf Ireland. 

As part of the Nutrition Health Promotion Framework for Action (Department of Health, 1991), a pilot 
Community Nutrition project was established in the Western Health Board in February 1992 and ran 
until July 1994. 

A process evaluation was carried out by the Community Nutrition Service in order to re- 
examine the implementation of the Framework for Action. General aims of the pilot project were to 
develop, implement and evaluate a community based healthy food choice programme, and to promote 
healthy eating and lifestyle guidelines as stated in the Framework for Action policy document. Specific 
objectives were to provide training and educational programmes for health professionals; to provide 
information for existing groups and to network with these groups. A strategic plan was completed on 
an annual basis with quarterly reviews. Nutrition education needs assessments were completed for 
health professional groups. 

During the project, process evaluation of educational methods used in sessions such as talks, 
workshops, exhibitions and the type of promotional activities used in national campaigns were carried 
out. Evaluation forms were completed by participants after sessions In addition, sessions and activities 
were rated by the nutritionist on an observational scale of 1 - 5, poor to excellent. 

Results of the evaluation revealed that the project has run well, building up a comprehensive 
community profile, liasing with health professionals to further increase their nutrition knowledge and 
networking with other organizations, food retailers and interest groups. 

Sessions* 
Target Groups 1992 1993 1994*** 

Health Professionals 23 28 12 
Voluntary Groups 19 17 2 
Community Groups 12 17 5 
Mentally Handicapped Services 15 1 5 
General Public 10 3 1 
Private Sector 9 14 1 
Schools and Colleges 10 4 2 

Media 1992 1993 1994 

Articles published 33 11 17 
Photographs published 9 1 6 
Radio ** 90 200 85 

* 
** Recorded in minutes 
*** 

A session represents less than a three hour presentation 

Represents summary of activities January to July inclusive 1994 

Some projects have been more successful than others, due to excellent organization and co- 
operatiodsupport of the health board, the many community groups, local businesses, food agencies, 
food retailers and the media. Other findings were the need for a nutrition and food policy i-;ithin the 
Western Health Board to  support the implementation process, and computerization and secretarial 
support to assist the running of the project. 

Department of Health (1991). Nutrition Health Promotion Framework for Action. Dublin: Health 
Promotion Unit. 
Lyons, M. & O’Donnell, M. (1994). Gelling a ComrnuniQ Nutrition Project offthe Ground: Process 
Evaluation and Implications for  Future Projects. Galway: Western Health Board. 
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Evaluation of a pilot community nutrition programme in the Western Health Board. By G. 
NOLAN’, S .  FRIEL’, C. KELLEHER’ and M ODONNELL’, ‘Ntrtiotml Nutrition Surveillance 
Centre. Department of Health Promotion, University College Galway arid ‘Community Nutritionist, 
Western Health Board, Merlin Park Hospital, Gatway, Republic of lrelatid 

The post of community nutritionist was established in the Western Health Board in 1991. This initiative 
was part of the Framework for Action, a 5-year plan by the Health Promotion Unit, Department of 
Health, to improve the nutritional status of the Irish population. 

The general objective of the present study was to evaluate the effectiveness of the role of the 
community nutritionist in the Western Health Board. More specific objectives were to quantify the level 
of knowledge of nutrition, to assess the attitudes to nutrition of target groups and to evaluate nutrition 
education strategies or approaches used by the community nutritionist. A comprehensive process 
evaluation was also conducted by the community nutritionist herself 

A baseline survey was conducted on a representative sample (10 YO, I! 168) of health professionals 
and organizations targeted by the community nutritionist across the three counties covered by the 
Western Health Board. A postal questionnaire was devised and piloted. The final response rate was 
63% and comprised general practitioners (1 1.5%), public health nurses (1  1 5%), teachers (34%) and 
others (43%). 

The results showed that overall awareness of the community nutritionist was high, though only 19% 
had, to date, had contact with the service. The remainder have been targeted by the community 
nutritionist for intervention, the effectiveness of which will form the second stage of this evaluation 
project. On the whole, nutrition knowledge of the respondents was good, particularly among the 
pharmacist group. 

Profession YO correct answers 
Public health nurse 78 
General practitioner 67 
Teacher 56 
Pharmacist 89 
Other 78 

The majority of respondents were most interested in having more information on two subjects: healthy 
eating and nutrition and weight control. On average 80% of respondents felt that nutrition education 
was part of their professional role. Individual professions differed in their opinions as to what the role 
of the community nutritionist should include and what nutritional targets should be covered; however 
most were in favour of her involvement in clinical work in GP clinics. Respondents tended to  favour 
workshops rather than lectures . On the whole, those who had a course with the community nutritionist 
felt more able to provide nutrition education to the public. Results of this stage of the evaluation imply 
that the Community nutrition service merits continuation and hrther expansion. 
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Validation of methodology employed in the diet and lifestyle survey of Irish and West Virginian 
women. By B. KELLY, S. FRIEL, G. NOLAN and C. KELLEHER, National Nutrition Surveillance 
Centre, Departmen1 of Heal~h Promotion, University Cbllege Galways Repiihlic of Ireland 

Ireland and West Virginia in the United States of America have very similar demographic 
characteristics. We wished to compare diet and lifestyle behaviours in the two areas. Members of two 
women’s organisations, Irish Countrywoman’s Association and the Extension Homemakers Association 
of West Virginia were recruited to participate in a comparative study. A food-frequency questionnaire 
was the investigation instrument used. A random sample of 400 people in each country were sent the 
food-frequency questionnaire. The method chosen for validation of the food-frequency questionnaire 
was a 7 d food diary which included colour photographs of foods commonly eaten. A 10% sub-sample 
(forty women) were asked to fill in the food diary 

The present paper deals with the validation of the use of photographs in the food diary. A food 
diary is a method of measuring the subjects’ food intake over a specified period of time. Coloured 
photographs, showing pictures of small, medium and large servings of some common breakfast, lunch 
and dinner foodstuffs were included in these particular diaries. Each serving size was of a pre-defined 
weight though the weight was not shown on the photograph. In order to determine if the photographs 
correctly represented the amount of food for each portion size, a sample of ten people were asked to 
participate in a 3 d weighed intake study. Each participant was provided with a 3 d food diary, a set of 
food pictures and a weighing scale. They were asked to record every food item they ate over 3 d and to 
quantify it using two methods: to  weigh it using the scales provided, and to choose a photograph best 
representing the food item. Upon return of the diaries, two were discarded due to non-compliance. 

Non-parametric statistical techniques were employed to determine whether differences existed 
between the size of food portions suggested by the photographs and the actual weighed records. 
Initially comparisons were made, for each respondent, between their set of recorded weights and 
corresponding photographs. Seven of the eight respondents correctly completed the experiment and 
demonstrated no significant difference in the photograph portion size selected and the actual food 
weight. Each individual’s mean weights were compared using the sign test. No significant difference 
was found between the mean weighed intake and that suggested by the photographs. 

Respondent Mean weight by photographs (g) Mean weight by weighing (g) 

1 110.83 88.33 

2 57.50 245.00 

3 101.25 136.50 

4 107.27 95.45 

5 110.42 108.33 

6 80.00 175.00 

7 122.35 143.00 

8 130.00 100.00 

P value 0.72367 

The results indicate that the food photographs adequately represent small, medium and large portion 
sizes as actually eaten and can be confidently included in the food diaries to be used in the diet and 
lifestyle survey. 
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The use of food photographs as a tool For quantifying food and nutrient intake by 24 h 
recall. By P.J. ROBSON and M.B.E. LIVINGSTONE. Ilirrnun Nitrririon Rrtrurch Group. 
Univcrsitv o j  Ulsrrr. Colrruinr BTS? ISA 

Food photographs are useful for helping subjects to describe food quantity under controlled conditions. 
where recall of amounts actually consumed is not required (Lucas rtul. 1995). However studies which 
rely on subjects estimating food quantity are usually based on recall procedures. The aim of the present 
study was to evaluate the errors made by subjects when using photographs to quantify amounts of food 
known to have been eaten 24 h earlier and the subsequent impact on assessment of nutrient intake. 

Thirty adults (fifteen male. fifteen female) aged between 18 and 36 years volunteered to eat breakfast, 
lunch and dinner in the metabolic suite on two non-consecutive days. Different menus were served on 
the 2 d. At each meal the subjects served themselves as much food as they wanted from pre-weighed 
individual serving dishes and were permitted to return for more helpings if they wished. When they had 
finished eating, the remaining foods and leftovers were weighed. On the day following each observation. 
subjects quantified all foods which they had eaten in terms of fractions or multiples of the amounts 
shown in single-portion-size colour photographs. The table-ware previously used by the subjects in  the 
metabolic suite was the same as that shown in the photographs. Nutrient contents of weighed and 
estimated food portions were calculated using computerised food tables. Erron in estimation of food and 
nutrient intakes were expressed as percentages of weighed intakes. 

All subjects completed the procedure for day I and twenty-seven (90%) completed day 2. On day I .  
ten foods were overestimated at group level and six were underestimated. Cheddar cheese was the yost 
difficult food to estimate accurately with individual errors ranging from -39% to +285%. At least one 
fifth of the subjects made errors in excess of +50% for ten foods. Only orange juice was estimated 
within ilO% of the amounts consumed by more than half of the subjects. On day 2, seven foods were 
overestimated and ten were underestimated. At group level. mean percentage errors ranged from +25% 
for muesli to -26% for coleslaw. Breakfast cereals tended towards overestimation but there was no 
evidence to suggest that any other visual characteristic could be used to predict error patterns. The 
calculated nutrient contents of the weighed and estimated quantities were then divided into thirds and the 
percentages of subjects whose estimated and weighed food intakes fell into the same, adjacent and 
opposite tertiles were determined. 

Percentage nl subjccis 
Dq I (if 30) Da) 2 ( N  27) 

Nuiricnt S m c  Adjacent Opp>silc Same Adjiccnl Oppsilc 

Energ! (.W) 6h7 33.3 0 77 n 18.6 3 6  

Protein (g) 60.0 40.0 0 n.x 22.2 0 

Fat (g) 70.0 30 0 0 70 4 25.9 3 7  

Gubohydratc (g) 80.0 20.0 0 n.u 1-2.3 0 

Calcium (mg) 66.7 33.3 0 66.7 21.2 1 1 . 1  

Iron (me) 63.3 36.7 0 77 x 22.2 0 

Ascorbicxid ( m e )  80.0 20.0 0 70.1 29.6 0 

Thiamin (me) 63.3 36.7 0 63.0 37.0 0 

Rltnfla\in (me)  70.0 30.0 0 63.11 29.6 7.4 

Tohi lolaie (mg) Mi. 7 33.3 0 70.1 29.6 0 
~ ~~ ~ 

These results suggest that despite large errors in  quantifying specific foods, food photographs may be 
useful for ranking subjects according to nutrient intake in recall situations. 
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Trans fatty acid status of Irish food products. By D.A. CRONIN and J. O’NEILL, Department of 

Food Science, Agriculture Faculty, University College Dublin, Republic of Ireland 

The impact of dietary trans fatty acids derived from partially hydrogenated fats on the aetiology of 

coronary heart disease is controversial with recent large scale studies coming to apparently conflicting 

conclusions ( Willett et al, 1993; Aro et al, 1995). In order to assess the intake of these components in 

the Irish diet detailed analytical studies are being undertaken on the fat component of a wide range of 

food products. Fat samples extracted using petroleum ether, chloroform and chloroform-methanol 

( 2 :  I ) ,  depending on the product, were converted to their fatty acid methyl esters (FAME) by heating 

with HZSO, in methanol (20 mlA). Gas chromatographic analysis on a Silar IOC glass SCOT capillary 

column (30m x 0.6 mm i.d.) was used to determine the fatty acid composition of the FAME while 

trans fatty acid contents of the latter were measured in chlorobromomethane solutions (10, 20 and 50 

mlA) at 10.3 pm using a double-beam infrared spectrophotometer against methyl oleate in the 

reference cell. 

Dairy spreads 
Non-dairy spreads 
Hard margarines 
Cooking fats and shortenings 
Potato chip fat 
Biscuits 
Cakes 
Fruit-filled pies 

14 19.2 
19 11.2 
8 31.0 

I 1  19.9 
25 6.8 
36 15.4 
22 16.2 

7 12.4 

1 1.8-31.2 
1-22.3 

20.5-42.1 
<1-42.0 
<I-27.6 
<1-49.2 
<1-38.6 
<I-33.6 

--______-_-________I____~ __I____ - 

The tabulated data clearly highlight the ubiquitous occurrence of trans fatty acids as significant 

components of the fats in the product range examined with some such as hard margarines showing 

very high levels, and others, including cooking fats, shortenings, confectionery products and potato 

chip fats from a range of outlets around the country, showing highly variable levels. In general, high 

trans content (>30%) was strongly associated with the presence of hydrogenated marine oil in fat 

formulations. 

The authors are grateful to the National Dairy Council for financial support. 

Aro, A., Kardinaal, A.F.M., Salminen, I., Kark, J.D., Riemersma, R.A., Delgrado-Rodriguez, M., Gomez- 

Aracena, J., Huttunen, J.K., Kohlmeier, L., Martin, B.C., Martin-Moreno, J.M., Mazaev, V.P. Ringstad, J., 

Thamm, M., van’t Veer. P., Kok, F.J. (1995). The Lancer, 345,273-277. 

Willett, W.C., Stampter, M.J., Mason, 1.E.. Colditz, G.A., Speizer, F.E., Rosner, B.A., Sampson, L.A., and 

Henneken, C.H. (1993). The Lancet, 341, 58 1-585 
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Waist circumference indicates the need for weight management. By THANG S. HAN’, 
CAROLINE E. MORRISON’ and MICHAEL E. J. LEAN’, ‘University Departments of Human 
Nutrition and ’Public Health, Glasgow Royal Infirmary, Glasgow G312ER 

The risk of metabolic abnormalities and related diseases including cardiovascular disease and type 2 
diabetes has been associated with increases in body fatness (indicated by BMI). and central fat 
distribution (reflected by waist:hip ratio) (Lapidus et al. 1988; Larsson et al. 1988). The present study 
aimed to test the hypothesis that a single measurement, waist Circumference, might be used to identify 
people at health risk both from being overweight and from having a central fat distribution. 

Height, weight, waist and hip circumferences (World Health Organization, 1989) were 
measured in a community-derived random sample of 904 men and 1014 women, and a second 
validation sample of eighty-six men and 202 women. 

Waist circumference Sensitivity Specificity 
(cm) (in) False Positive False Negative (%) (9%) 

Determination sample 
Men 

‘Action Level 1’ 94 37.0 8/340 101288 96.8 98.2 
‘Action Level 2’ 102 40.0 12/54 1 41105 97.9 97.8 

‘Aclion Level 1’ 80 31.5 71328 14l337 96.5 98.3 
‘Action Level 2’ 88 34.5 2/47 I 21151 99.2 99.6 

Women 

Validation sample 
Men 

‘Action Level 1’ 94 37.0 0138 2/32 94.1 100 
‘Action Level 2’ 102 40.0 0149 0115 100 100 

‘Action Level 1’ 80 31.5 3A8 0163 100 97.1 
‘Action Level 2’ 88 34.5 11120 on8 100 99.2 

Women 

The Table shows that waist circumference 294 cm (37 in) for men or 280 cm (31.5 in) for 
women identifed individuals with high BMI 225 kg/mz and those with lower BMI but high waisthip 
ratio (20.95 for men, 20.80 women) with a sensitivity of >96%, and specificity >97.5% as defined by 
Sturmans (1984). Waist circumference 2102 cm (40 in) for men or 288 cm (34.5 in) for women 
categorized individuals with BMI 230 kdm2 and those with lower BMI but high waist:hip ratio with a 
sensitivity of >96% and specificity >98%, misclassifying only about 2% of the entire sample. 

Waist circumference could be employed in health promotion programmes to identify individuals 
who should seek, and be offered, weight management: the present study suggests ‘action level 1’ 294 cm 
for men and 280 cm for women for no further weight gain, and ’action level 2.’ 2102 cm for men and 2 

88 cm for women for weight reduction. 

This abstract was accepted for publication in the Proceedings of the Nutrition Sociery before being 
accepted for publication in the British Medical Journal. 

Lapidus, L., Bengtsson, C., Lnrsson, B., Penncrt, K.. Rybo, E. & Sjbstrbrn. L. (1981). British Medical Journal 

Lrrrsson, B., Svadsudd, K., Welin, L., Withemsen, L., Bjbmtorp, P. & Tibbin, G. (f984). British Medical 

Sturmans, F. Epidemiology: Therie. Methoden en Toepassing. Nijmegen: Dekker & van de Vegt, 1984. 
World Health Organization (1989). Measiiring Obesity: Classification and Description of Anthropometric Data. 

289.1 26 1- 1263. 

Journal 228,140 1 - 1404. 

Copenhagen: WHO (Nutr UD. EUR./ICPI NUT 125). 
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Body-fat distribution and interaction with coronary heart disease risk. By M L BARNARD' ', G 
FROST', E L  THOMAS'. J E SCHWIESO', J D BELL', J V HAJNAL', N SAEED', 0 M ABU- 
MUHANA12 and S R BLOOM ', 'The Robert Sterner MR Unit, 'Division ofEndocrinology and 
Metabolism and 'Department of Dietetics, Hammersmith Hospital, Dir Cane Road9 London W12 OHS 

Coronary heart disease (CHD) is linked to insulin resistance and the high insulin levels may directly affect 
cell proliferation in atherosclerotic plaque formation. Abdominal obesity is a major risk factor for CHD, 
associated with insulin resistance and dyslipidaemia. This has been linked to the release of free fatty acids 
(FFA) from the internal visceral fat directly into the portal vein. These FFA may drive hepatic lipoprotein 
synthesis and gluconeogenesis, diminish hepatic insulin clearance and induce resistance to insulin-controlled 
glucose uptake in muscle (Vague & Raccah, 1992). The waist:hip ratio (WHR) has been used as a surrogate 
measure of  visceral fat. Magnetic resonance imaging (MRI) has been applied to analyse body fat and 
measure separate fat depots (Ross et a/. 1992; Barnard et a/. 1994). The present study directly quantified 
abdominal fat by MRI, to determine the relationship between visceral fat and cellular insulin resistance. 

Male volunteers (two Caucasian, two Asian) were examined before coronary artery bypass grafting. 
Transverse h4R images of the whole abdomen were acquired using a rapid TI weighted spin-echo sequence 
at 1 .OT. Visceral adipose-tissue volume was normalized to body size (height and obesity) by dividing by the 
BMI (visceral fat index). At operation, a pre-sternal fat biopsy was taken for analysis of cellular insulin- 
stimulated glucose uptake. Isolated adipocytes were incubated in 10 9/1 albumin buffer with or without 
insulin. 2-Deoxy-[U-"C]-D-glucose was added and radioactivity associated with the adipocytes was 
determined by liquid scintillation counting. Results are expressed as percentage increase in glucose uptake 
(attmol/cell per min) with insulin stimulation, so that insulin resistance results in a reduced glucose uptake. 

Stimulated insulin Visceral fat index BMI Waist:hip ratio 
Subject sensitivity* (litrekg per m')t (kdm') 
1 Caucasian 133 % 0 17 28 3 1.04 

2 Asian 44 % 0.17 23.4 0.91 

3 Asian 36 % 0.22 24 0 0 87 

4 Caucasian 26 % 0.26 28.9 1 0 2  
*Percentage increase in glucose uptake after insulin added to isolated adipocytes (attmol/cell per min). 
tViscmal fat index. absolute visceral fat volumes normalized to BMI. 
A direct relationship was found between increasing insulin resistance and increasing visceral fat 

(Kendall's coefficient 0.92, P<O.OS). This was not found on examining overall obesity (BMI). A difference 
in body-fat distribution between Asian and Caucasian subjects was suggested by a significant difference in 
the WHR (mean 0.89 (SEM 0.01) v. mean 1.03 (SEM 0.01), K0.02) .  However, the WHR did not reflect 
either the visceral fat index or the absolute measurement of visceral fat volumes across the whole abdomen 
or in a central abdominal slice. 

This study suggests a direct relationship between visceral fat quantification and cellular insulin 
resistance. These findings support current hypotheses which link risk of CHD to body-fat distribution. The 
poor association between the WHR and visceral fat quantification may reflect the mixed ethnic group of 
volunteers, with differences in body-fat distribution. However, the MRI measurement of visceral fat proved 
rapid and reliable. This safe, non-invasive MRI method of visceral fat analysis may therefore become the 
"gold standard" research tool for future studies aimed at reducing the risk of CHD. 

Barnard. M.L , Thomas, E.L., Schweso, J E., Hajnal, J.V., Frost, G., Brynrs, A,, Saeed, N , Puni, R., Baruya, P.S., Bloom, 
S.R. & Bell, J D ( I  994). Proceedings of the SecondMeefrng of the Sociery ofMagnefic Resonance 3, 1567 

Ross, R , Leger, L., Morris, D., de Guise, J. & Guardo, R. (1992). Joirmal ofApplied Phy,.riology 72, 787-795. 
Vague, P. & Raccah, D. ( I  992). Hormone Research 38, 28-32. 
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The relationship between women's birth weight and their current intra-abdominal fat-mass. By 
THANG S. HA"*, GERALDINE McNEILL' and DORIS M. CAMPBELL', Departments of 
'Medicine & Therapeutics and 'Obstetrics & Gynaecology, Aberdeen University, Aberdeen AB9 220.  
*Present address: University Department of Human Nutrition, Glasgow Royal Infirmary, Glargow 
G312ER 

Reduced growth early in life has been found to be associated with increased risk of developing type 2 
diabetes and cardiovascular disease later in life (Barker, 1992). A relation between birth weight and 
intra-abdominal fat mass deposition has been suggested by studies of waist:hip ratio and birth weight in 
men (Law et al. 1992). However, waist:hip ratio is an indicator of the trunk:limb fat-mass ratio rather 
than of intra-abdominal fat-mass per se. 

We have recently found that waist circumference was more closeIy related to intra-abdominal 
fat-mass (3 79.2%; P <0.001) than waist:hip ratio (3 35.5%; P <0.05) measured by magnetic 
resonance imaging (Han et al. 1995); we therefore investigated the relationship between intra- 
abdominal fat-mass and birth weight in women by comparing waist circumference in forty-six women, 
mean age 32 (SD 8) years, weight 66 (SD 13) kg and waist circumference 80 (SD 14) cm, with birth 
weight 3.1 (SD 0.4) kg obtained from obstetric records. 

As there was a significant relationship between current body weight and birth weight ( r  0.39; P 
= 0.008), body weight and birth weight were used as independent variables in multiple regression 
analysis to predict waist circumference (dependent variable). A significant inverse relationship between 
birth weight and waist circumference was observed (remssion coefficient of birth weight: -6.2; 95% 
CI: -11.0, -1.4; P = 0.01). The same variables used in a previous study of men (Law et al. 1992) were 
analysed in the present study of women showed no significant relationship between waist:hip ratio and 
birth weight, adjusted for BMI (regression coefficient of birth weight: -1.2; 95% CI: -5.7, 3.3; P = 
0.60). 

The results of the present study suggest that early nutrition may influence the risk of metabolic 
abnomalities and related diseases through increased intra-abdominal fat-mass deposition in women. 

TSH was supported by the Agricultural and Food Research Council. 

Barker, D.J.P. (1992). Feral and Infanr Origiirs of Adult Disease. London: British Medical Journal Books. 
Han, T. S., Baras, P., McNeill, G. & Foster, M.A. (1995). Proceedings ofihe Nurririon Society (In the Press). 
Law, C.M., de Sweit. M., Osmond, D., Fayers, P.M., Barker, D.P.J., Cnrddas, A.M. & Fall, C.H.D. (1992). 

Journal of Epidemiology and Commiiniiy Healrh 46. 184-186. 
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Non-invasive characterization of neonatal adipose-tissue by "C magnetic resonance spectroscopy 
By E L THOMAS', D HANRAHAN ', D AZZOPARDI ', M L BARNARD ', D J BRYANT I, G 
FROST' and J D BELL', The Robert Steiner 'MR Unit, Departments oJ2Paedtatricss 3Endocrmoloby 
and 'Dtetettc~, Hammersmith Hospital. Du Cane Road, London, Wf 2 OHS 

Examination of the fatty acid composition of subcutaneous adipose-tissue of infants has so far required 
tissue samples obtained by biopsy or at post-mortem for analysis by GLC. It has therefore not been possible 
to perform serial, longitudinal studies of adipose-tissue composition of healthy infants. It is important to 
study neonatal adipose-tissue fatty acids, as they provide a source of lipid precursors, destined for 
membrane development for various organs, such as the liver or brain (Farquharson et al. 1992). The 
quantity and composition of neonatal adipose-tissue may, therefore, have implications for normal 
development. The aims of the present study were to use I3C magnetic resonance spectroscopy (MRS) to 
study adipose-tissue composition of healthy infants and their mothers. 

Term (gestational age of 38 - 41 weeks) and preterm (30 - 34 weeks) infants were studied on day 
1 after birth. Six term infants (fblly breast-fed) were studied again after 6 weeks. In vivo I3C M R  spectra 
were collected from the adipose-tissue of the left thigh from the mother and from the upper thigh and 
buttocks of the neonates. 

% Saturated % IJnsaturated u/o Mono' 

Sub& Mean SE Mean SE Mean SE Mean SE 

Mother (ti 6) 896** 0 3  104** 0 3  2 8 * *  0 2  77+* 0.2 

Full-tern (n  12) 92.1 0.3 7.3 0.3 1 9 0.1 5.4 0.3 

6-weeks old (TI 6) 90 7* 0.4 9 3 *  0 3  2.9** 0.2 6.3 0.4 

Preterm (n  6) 93 9 0.6 6 1  0 6  2.4 0 3 3 75* 0.6 

'Poly refers to carbons in -CH=CH-CH,-CH=CH- positions. 
'Mono refers to carbon in -CH=CH and -CH=CH-CH,-CH=CH- positions. 
Significantly different from full-tern infants: *P < 0.05, **P < 0.01 

Using 13C MRS, we showed differences between newborn infants and mothers and showed the 
influence of maturity on adipose-tissue composition of newborn infants. Newborn infants had significantly 
more saturated fatty acids than their mothers. Infants adipose-tissue at 6 weeks showed an increase in 
unsaturated fatty acids; these changes predominantly reflect the effects of diet. Differences between the 
spectra of preterm and fbll-term newborn infants arise from gestational age rather than diet. Accretion of 
unsaturated fatty acids during the third trimester of pregnancy is particularly rapid (Clandinin et of. 198 1). 
Only a few additional weeks of intrauterine development will result in the different fatty acid composition 
of adipose-tissue. These differences can be clearly observed by in vivo MRS. 

Our results suggest that ''C M R S  offers a unique opportunity to study non-invasively neonatal lipid 
metabolism during development and disease. It should also enable the in vivo study of long-term dietary 
influences on lipid composition and aid in determining the effect of maternal diet on neonatal and infant 
adipose-tissue composition. 

Clandim, M.T., Chappell, J.E .Heirn, T., Swyer, P.R. &Chance, G.W. (1981). Eark Human Development 5,355-366. 
Farquharson, J ,  Cockbum, F., Patrick, W.A., Jarnicson, E.C. & Logan, R.W. (1992). Lancet 340,810-813 
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The effect of dietary a-tocopherol, curcumin and eugenol on lipid peroxidation in rat 

tissues. By I. O'CONNOR, A. O'SULLIVAN and N.M. O'BRIEN, Department of Nutrition, 
University College Cork, Republic of Ireland 

Concern over synthetic antioxidants has led to increased interest in evaluating the antioxidant potential of 
natural plant phenolic compounds. Some spice components commonly used in Asian diets, have been 
shown to possess antioxidant properties (Pulla Reddy & Lokesh, 1994& h). In the present study we 
have compared the antioxidant activities of a-tocopherol, curcumin (a component of the spice turmeric) 
and eugenol (an essential oil from cloves). 

Sixty male Wistar rats, average weight 119 g, were randomized by weight into six groups CII 10). 
The rats were fed ad libitum on a control purified diet (AIN-76) or the control diet supplemented with a- 
tocopherol (0.2 g / k g ) ,  curcumin (5 and 10 @g) or eugenol(O.25 and 0.5 @g). At the end of the 
8-week feeding period, the animals were sacrificed and the liver, lung, heart and spleen excised. Basal 
and Fe-ascorbate-induced levels of lipid peroxidation, as indicated by thiobarbituric acid reactive 
substances (TBARS) were measured. Activities of the antioxidant enzymes, catalase (CAT, EC 
1.11.1.6) and superoxide dismutase (SOD, EC 1.15.1.1), were also determined. Basal TBARS levels, 
which are an indication of in vivo lipid peroxidation, are shown in the Table. 

TBARS (nmol malonaldehvde/me protein) 

a-Tocopherol curcumin 
( g k g  diet) (gkg diet) 

Control 0.2 5 10 

Mean SEM Mean SEM Mean SEM Mean SEM 

Liver 0.63 0.01 0.53' 0.02 0.54' 0.05 0.53' 0.02 

Lung 0.35 0.01 0.30' 0.01 0.36 0.01 0.36 0.01 

Heart 0.57 0.01 0.36' 0.04 0.58 0.01 0.45' 0.04 

Spleen 0.69 0.02 0.71 0.01 0.63 0.04 0.64 0.02 

Eugenol 
(f ig diet) 

0.25 0.5 

Mean SEM Mean SEM LSD 
0.62 0.02 0.19* 0.02 0.08 

0.35 0.02 0.35 0.04 0.05 

0.61 0.01 0.58 0.02 0.08 

0.74 0.03 0.72 0.03 0.08 

LSD, least significant difference. * Signlficantly different from conuol: (one-way ANOVA): P<0.05. 

Food intake and growth rate were not affected by dietary a-tocopherol, curcumin or eugenol 
supplementation. Dietary a-tocopherol and curcumin (10 gflrg diet) significanfly reduced basal levels of 
TBARS in the liver and heart and also decreased susceptibility of tissues to Fe-ascorbate-induced lipid 
peroxidation (results not shown). Eugenol (0.5 @g diet) exerted a protective effect only in the liver. 
The activities of CAT and SOD were higher in organs of rats fed a curcumin-(10 g/kg diet) 
supplemented diet in comparison with control or eugenol-supplemented diets (results not shown). 
These results suggest that certain natural phenolic compounds, such as curcumin, may play a role in 
decreasing lipid peroxidation in vivo. However, in this study lower levels of a-tocopherol inhibited 
lipid peroxidation in the tissues, indicating that it is a more efficient antioxidant. 

Ths work was supported by the Department of Agriculture, Food and Forestry, Dublin. 

Puila Rcddy. .A.Ch. & Lokesh, B.R. (1YYJa). rVurrztion Refearch 14, 1423-1437. 

Pulla Rrddy. .A.Ch. Sr Lokesh. B.R. (199Jh). Foad and Chemical Toricologv 32. 279-283 
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An investigation of the intracellular location of cholesterol oxidation products in Swiss albino 
3T3 cells in culture. By R.M. SISK, A.M. WILSON and N.M.OBRIEN, Department of Nutrition, 
University College Cork, Republic of Ireland. 

Cholesterol is involved in many essential physiological functions including the maintenance of 
cellular membranes. However, cholesterol is subject to oxidation under conditions such as exposure 
of foods to elevated temperatures, yielding cholesterol oxidized products (COP). These COP 
influence sterol biosynthesis, cell growth and proliferation, and have been implicated in the 
development of atherosclerotic lesions (Peng et al. 199 1). 

In the present study, differential centrifugation techniques were used to determine the 
intracellular location of cholesterol and COP in the Swiss albino embryo murine cell-line (3T3). 3T3 
cells were cultured in Dulbecco's modified Eagle's medium and maintained in a humidifed atmosphere 
at 37% and C02 (5Oml I L). The growth medium was supplemented with 20 pmol I L of cholesterol, 
7-ketocholesterol (7-keto) or 25-hydroxycholestero1 (25-OH) for a 24 h period. Pellets enriched in 
nuclear (Pl), mitochondrial (P2) and microsomal (P3) fractions were obtained by centrifugation at 
600 g, 1500 g and 100, OOO g respectively. The cytosolic fraction present in the supernatant fraction 
(S3) was also retained for analysis following centrifugation at 100, OOO g. The purity of the fractions 
was verified using particular marker enzymes.(Hubbard & Ma, 1983). The samples were analysed for 
cholesterol and COP by GC and were compared with a standard. 

1 1 ' n *  

Cholesterol Epoxide 25-OH 7-keto 
Mean SE Mean SE Mean SE Mean SE 

C0"trolt 
P l  0 139fo.12 
P2 
P3 
s3 

PI 
P2 
P3 
s3 

P1 
P2 
P3 
s3 

P1 
P2 

Cholesterol (20 pM) 

7-Keto (20 pM) 

25-OH (20 pM) 

0.218M.11 
0.454M.08 
0.178M.01 

0.03 liO.00 
0.07M.01 

1.091M.01 0.054M.04 
1.621fo.78 0 075fo.02 
1.126M.48 
0.542M.05 

0.039H.01 
0 163M.05 
0.324M.08 
0.17oM.04 

0.578fo.03 0.043M.00 0.451M.07 
0.176M.00 0.208M.03 0.036M.01 

0.094k0.02 
0.047M.02 
0.026M.00 
0.081M.02 

P3 0.22oM.06 0.166M.01 0.094M.01 
s3 0.154M.01 0.016M.02 O.oo11fo.00 

*Compound measured by g-phy and expressed as pg I mg protein. 
tControl cells cultured with growth medium alone. n 8 for all treatments. 

Levels of cholesterol appeared in all fractions of the control cells, while pepoxide was present 
in P3 and 53 fractions. When cells were cultured with cholesterol, the concentration in all fractions 
increased. Cells supplemented with 7-keto were found to incorporate the oxide in all fractions. Both 
25-OH and P-epoxide were observed in all fractions of those cells treated with 25-OH. The results 
suggest that 7-keto and 25-OH were taken up by the cells and that 25-OH was incorporated 
predominantly in the nuclear fraction. 

This work was supported by the Department of Agriculture, Food and Forestry, Dublin. 
Hubbard, A.L. & Ma, A (1983). Jffloumnl of Cefl Biology, 96,230. 
Peng, S.K.. Hu, B. &Mom, R.J. (1991). JffUrMlfffCrinicalLabffrarffry Analysis. 5,144 - 152. 
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The effect of oxalate and citrate on calcium absorption in the rat. By T. BENNETT, K. 
CASHMAN and A. FLYNN, Department of Nutrition, University College, Cork, Republic of Ireland 

The aim of the present study was to investigate the effect of oxalate and citrate on Ca absorption using a 
rat model which has been shown to be useful for studies on Ca bioavailability (Cashman & Flynn, 1994; 
Hamngton et al.. 1994). 

Forty 7-week-old male rats, Wistar strain, average weight 201 g, were randomized into five groups 
of eight rats each and fed on a purified diet (AIN-76) for 2 weeks. Each group was then given a meal 
(10 g of same diet) containing (per kg) oxalic acid or citric acid at 0 (control), 129 or 258 mmol acid and 
5 g Ca as 47CaCO3. 47Ca was determined in quantitative daily faecal collections over 7 d, and fractional 
absorption of 47Ca was estimated by extrapolation of the linear portion of the plot of log 47Ca retention 
v. time back to the time of isotope administration (Cashman & Flynn, 1994). The effect of both acids 
on Ca absorption was also investigated in 4-week-old rats. Oxalic acid or cimc acid (0, 5, 10 and 20 
mM) were added to a 10 mM-CaC12 solution which was then labelled with 47Ca (17.5 kBq/rnl) and 0.5 
ml administered orally to the 4-week-old rats, previously fasted overnight. Animals were killed 14 h 
later and 47Ca absorption determined (Cashman & Rynn, 1993). 

~~~ ~~ ~~ 

9-Week-old rats 
Control 

Acid (mmoVkg) ... 0 129 258 129 258 Pooled SEM LSD(P<O.OS) 

Ca absorption(%) 34.4 21.3* 20.5* 35.4 31.0 1.7 4.9 

4-Week-old rats 

Acid (mM) ... 0 (control) 5 10 20 Pooled SEM LSD(P<O.O5) 

Ca absorption (%): 

Oxalic acid 92.6 85.5 82.9* 81.3* 2.7 7.9 
Citric acid 89.6 84.2 85.1 88.8 2.1 5.6 

LSD, least significant difference 
Sigruficantly different from control (one-way ANOVA): *Pc0.05. 

Increasing the meal oxalate concentration from 0 to both 129 and 258 rnmoYkg (representing an 
increase in the oxalate:Ca molar ratio from 0:l to 1:1 and 2 1  respectively) significantly reduced Ca 
absorption in 9-week-old rats. Similarly, oxalate concentrations of 10 and 20 mM significantly reduced 
Ca absorption in 4-week-old rats. Increasing citrate concentration had no effect on Ca absorption in 
either 9-week-old or 4-week-old rats. 

These findings suggest that citrate has little effect on Ca absorption whereas oxalate, at oxalate:Ca 
molar ratios found in some human foods, is inhibitory to Ca absorption. 

This work was supported by the Department of Agriculture, Food and Forestry, Dublin. 

Cashman, K. & Rynn, A. (1993). Proceedings of the Nutrition Society 52, 273A. 
Cashman, K. & Flynn. A. (1994). Proceedings of the Nutrition Sociev 53, 23A. 
Hamngton. M.. Flynn, A. & Momssey. P.A. (1994). Proceedings ofthe Nutrition Sociee 53. 126A. 
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The stability of plasma vitamin C during storage in cryo-bio straws in Liquid nitrogen and in 
metaphosphoric acid at -70' over a 16-month period. By L.M.EDMOND', DLTHURNHAM' and 
S.A.BINGHAMZ. 'Human Nutrition Research Group, University c f l  Ulster, Coleraine BT52 1SA and 
'Dunn Clinical Num'tion Centre, Hills Road Cambridge CB2 2DH 

Blood is being collected and stored in liquid N, for many years as part of the European Prospective 
Investigation into Cancer (EPIC). The containers being used are soft plastic straws (BICF, Paris) which 
have not previously been used to store blood products. These data were acquired as part of a larger 
project to monitor a range of oxidation-sensitive biomarkers during storage. 

A bank of six citrated plasma samples apportioned into 0.5 ml straws was set up in August 1993 
and stored in liquid N,. In addition portions of metaphosphoric acid (MPA)-stabilized serum (one part 
serum to two parts 100gll MPA) were prepared and stored at -70'. One of the samples was taken from 
a smoker, two from females (one on vitamin supplements) and two were spiked with vitamin C. 

On removal from N,,D the plasma was stabilized with MPA as above. Ascorbate was measured using 
electrochemical detection following reverse-phase chromatography through a 100 mm, 3 pm, 
Spherisorb ODs2 column (modification of that of Heiliger, 1980). The mobile phase contained 0.1 M 
sodium acetate, 1 M octylamine, 200 mg/l Na,EDTA and 100 mg/l DL-homocysteine. The pH was 
adjusted to 5.5 using 2 M NaOH. Run time was 3 min. 

Over 16 months, 8 measurements for each of the six samples under both conditions were performed 
in duplicate with the system calibrated on the day of each run. The inter- and intra-batch precision of 
the assay were 5 and 1% respectively. The mean rate of deterioration of ascorbate over the 16 month- 
period was less for plasma stored in liquid N, (10 (SD 3)%/year), shown in the figure than for MPA 

9 0 0  
0 - %A50 
0 
.; 100 

3 5 50 

o i  I I I I I 1 

19-Aug-93 27-Nov-93 7-Mar-94 15-Jun-94 23-Sep-94 1-Jan-95 11Apr-95 

In addition, we analysed plasma ascorbate in an age- and sex-stratified subsample (I! 199) from the 
fist ZOO0 volunteers in the Norfolk sample of the EPIC study. The mean concentration was 41.7 (SD 
17) pmol/l which compares with 55.1 (SD 20) pmol/l for ascorbate measured within 2 weeks of 
collection on MPA-stabilized plasma. The 20% difference in these measurements, 12 months apart, 
can be accounted for by a 10% deterioration and a possible 10% methodological variation as the 
method used on the fresh samples measures both ascorbate and dehydroascorbate (Vuilleumier & 
Keck,1989). However the two sets of measurements were highly correlated @=O.OOOl, L 0.874) 
indicating that useful results for ascorbate can still be produced after this period of N,, storage. 

This work was supported by MAFF grant AN0407. 
Heiliger, F. (1980). Current Separations 2, 4-5. 
Vuilieumier, J.P. & Keck, E. (1989). Journaf of Micronutn'ent Anolysis 525-34. 
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Evaluation of the biological activity of monoglycated human insulin using the 
euglycaemic hyperinsulinaemic clamp technique in man. By A.C. BOYDl, S.J. HUNTER2, 
F.P.M. O'HARTEI, I. WIGGAM2, C.N. ENNIS2, R. GAMBLE;?, B. SHERIDAN;?, C.R. 
BARNETTI, H. McNULTYI, P.M. BELL2 and P.R. FLATTI, 'School of Biomedical Sciences, 

University of Ulster, Coleraine BT52 ISA and 2Sir George E. Clark Metabolic Unit, Royal Victoria 
Hospital, Belfast BTI 2 6BA 

Non-enzymic glycosylation (glycation) is a common post-translational modification of both structural 
and functional proteins, the extent of which increases as a consequence of long-term hyperglycaemia 
encountered in diabetes mellitus. Glycation of insulin has been shown to occur in pancreatic B-cells 
isolated from animal models of diabetes. It has been postulated that glycation of proteins may alter their 
biological potency. Thus, the aim of the present study was to examine the biological activity of glycated 
(GI) and non-glycated (NGI) human insulin in man. 

Monoglycated insulin was prepared in vitro under hyperglycaemic conditions. Briefly, Humulin 
S (Eli Lilly; 2.4 U/ml), glucose (220 mM) and 1000 molar excess of NaBH3CN were incubated for 24 h 
at 37", purified by reverse-phase HPLC (O'Harte et al. 1994) and subjected to sterility and pyrogen 
testing. GI (glucitol adduct on B-chain Phel) and NGI action was assessed in eight healthy male 
volunteers aged 20 - 22 years (BMI 22.18 (SE 0.83) kg/m2), using the euglycaemic hyperinsulinaemic 
clamp and [3 3HIglucose isotope dilution technique. Subjects were admitted at 08.00 hours on two 
separate occasions following an overnight fast (12 h), and consecutive 2 h low and high insulin doses 
were infused (NGI 0.4 and 2.0 mUkg per min; GI 0.47 and 2.35 m U k g  per min). 

GI infusion rate NGI infusion rate 
Low High Low High 

Mean SE Mean SE Mean SE Mean SE 
Insulin-mediated glucose uptake 22.8 2.3 63.7 2.0 26.6 2.3 59.3 2.2 

(pmolkg per min) 
Endogenous glucose production 5.1 1.0 4.9 0.6 4.1 0.7 4.5 0.8 

(pmoUkg per min) 
Metabolic clearance rate 19.8 1.4 15.8 1.1 22.3 2.0 16.3 1.8 

(ml/min per kg) 
Plasma glucagon (ngil) 90.9 8.2 15.9 1.3 84.5 7.4 81.9 6.6 
No significant differences between GI and NGI insulin values (n 8) were observed (Student's paired t test). 

The Table illustrates that both insulin-mediated glucose uptake and metabolic clearance rate of GI 
and NGI displayed no significant difference during the insulin infusions, despite the use of 20% more 
GI. Endogenous glucose production and circulating glucagon levels were suppressed to a similar degree 
during GI and NGI infusions. 

This study suggests that glycation of human insulin at the Phel position of the B-chain impairs 

peripheral and/or hepatic insulin action in man. 

OHarte. F.P.M.. Boyd, A.C., Abdel Wahab, Y.H.A., Barnett, C.R. & Flatt, P.R. (1994). Biochemical Sociew 
Transactions 22, 2398. 
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Evaluation of Nutrifil. a nutritionally complete supplementary food, with respect to 
acceptability and weight gain in malnourished children in Katale Refugee Camp, Zaire. By 
P.M.MATHIAS and D.G.BYRNE. Depurlrnenl of Hiologicul Sciences. Duhlrn lnsliiiile .f 
Tcchnchgy. Kevin Street, Dublin 8, Republic of ‘lrelund. 

Supplementary feeding programmes play an important role in maintaining the health and nutritional 
status of displaced persons in humanitarian emergencies. Nutritionally complete supplementary foods 
are frequently used to avoid the logistical problems involved in providing a wide variety of foodstuffs. 
Nutrifil (Danecreek Ltd., Dublin, Ireland) is a newly developed supplementary food, consisting of‘a 
blend of pre-gelatinized wheat flour, fat-tilled milk, sugar, and a vitamidmineral premix. The 
nutritional composition per kg of Nutrifil is shown in the Table below. 

Energ 179 MJ V i m i n  A (retinal) 5500 pg Niacin 70mg Powsum 8600mg 
4 I70 Kcal Vitamin C 560 mg Vitamin 86 60mg Magnesium l20Omg 

Protein I49 g Vitamin D3 800 pg Folic Acid I440 pg Zinc 4.5 mg 

Fat 107 g VltamlO E 470 mg Vitamin 13 pg Copper 5 0 mg 

Carboh!drate 6503 Thiamrn (8 , )  5 0 mg Iron 50mg Iodine 8.50 ~ 1 9  

sodium I 700 mg hbotlavin (B,) 0 0  mg Calcium 4700 mg Selenium 250 pg 

The formulation, which complies with the Food and Agncultural Organisation Codex Alimentarius 
standards, was designed to ensure that as little as a 2.10 MJ (500 Kcal) ration provides up to 100% of 
reference nutrient intakes (RNI) for vitamins and minerals for children under 5 years of age 
(Department of Health, 1991). It also corresponds to a recommended nutrient profile for use in  
supplementary feeding programmes (Golden et al 1995). Nutrifil was incorporated into the feeding 
regime at a therapeutic feeding centre in Katale, Zaire, during the recent Rwandan refugee crisis. A 
limited field trial was undertaken to assess the acceptability of Nutrifil and its effect on weight gain in 
children treated at the centre. Nutrifil was prepared by mixing with water to a caloric density of 4.18 
KJ/ml. Intakes and weight gain were recorded over 7 days in 20 malnourished children aged 12-60 
months (mean 38 months), with an average weight of 1 1.7 (SD, 3.1 ) kg and a mean weight for age of 
79 (SD,15)%. The mean total daily energy intake was 6.1 (SD, 0.37) MJ. Nutrifil provided 78% of 
total intake with other supplementary foods, BP5 (a high energy biscuit) and Nutriset Weaning Food 
(a soya flour-containing dry cereal blend), contributing 16% and 6%, respectively. Children showed a 
strong taste preference for Nutrifil. Mean body weight after 7 days was 12.6 (SD, 3.3) kg, significantly 
higher than the mean body weight at day 1 (P<0.005). The mean rate of weight gain was I 1 .O (SD, 4.9) 
glkg body weightlday, which indicated children were achieving rapid “catch-up’’ growth (Ashworth, 
1967). Weight gain was significantly correlated with Nutrifil intake ( r  0.94, P<O.OOI). The results of 
this study suggest that Nutrifil has a good potential as an acceptable and effective nutritional product 
for nutrition rehabilitation. 

Ashworth. A (1967) British Journal of Nunifion 23. 835-845 
Department of Health (1991) Dietary Reference Values for Food Energy and Nutrients for the United l n g d o m  R e p r f  

Golden. M N H , Bned, A and Grel1ety.Y (1995) European Journal of Clinical Nuiriiron 49, 137-145 
on Health and Social subjecls 41 London H M Stationary Office 
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The effect of oral and intramuscular iodine supplementation on goitre and thyroid 
hormone status of Tanzanian schoolchildren. By F.J. MALONE', J.J .  STRAIN', A.M. 
GRAY', N.C. ROLLINS', J.A. DODGE', K. MTEBE' and N. BANGU3, 'Human Nutrition 
Research Group, University o f  Ulster, Coleraine BT 52 lSA, 'Queen's University of Iklfast, 
BT12 6BA and 'Sokoine University of Agriculture. PO Box 3006, Morogoro, Tanzania 

Although the iodization of edible salt can be an effective and low cost method of preventing 
I deficiency, it is often unsuccessful because of unfavourable climatic, economical or 
geographical factors. Single intramuscular injections of iodized oil may provide enough I for 
2 or 3 years but have serious advantages compared with the less frequently used oral method 
of administration. The aim of the present study was to determine which method of I 
supplementation, oral or intramuscular, is most effective at reducing goitre and improving 
thyroid function over a 3-month period. 

A total of 270 schoolchildren, aged 7-17 years, from the village of Maskat in the Morogoro 
region of Tanzania were randomly allocated by age and sex into three groups: a control group 
(A), given an oral placebo capsule, a group given an oral supplement of iodized oil 
(480 mg I)(B) and a group given an intramuscular injection of iodized oil (480 mg I) (C). The 
supplements were kindly supplied by Laboratoire Guerbet, France. Personal details, 
anthropometric measurements and clinical data were collected at baseline. A 2 ml blood sample 
was taken pre-supplementation (May) and 3-months post-supplementation (August). A total of 
69% of children had goitre at baseline which indicated that there was I deficiency in this area. 

Serum Serum Serum 
T3 (nmol/l) T4 fnmolllj TSH (umolfl) 

G;our, - n - Mean - SD - Mean - SD - Mean SD 
A: May 63 2.55 0.66 111.40 35.32 2.13 1.12 

August 63 2.63 0.53 107.15 23.83 2.50" 1.69 
B: May 73 2.51 0.63 107.43 30.36 2.28 1.08 

August 73 2.68" 0.59 107.52 22.72 2.08 1.1 i 
C: May 73 2.43 0.49 106.61 23.42 2.06 1.04 

August 73 2.45 0.48 110.48 33.16 1.74"* 1.01 

Significantly different from baseline measurement (paired f test): *P<0.05, **P<O.OI 

In the placebo group serum thyroid stimulating hormone (TSH) concentration increased during the 3- 
month period. This suggests the presence of a dietary goitrogen. Oral supplementation resulted in 
reduction of goitre size. There was no significant change, however, in either thyroxine (T4) or TSH 
concentrations whereas tri-iodothyronine (T3) was significantly increased with oral supplementation. 
Intramuscular supplementation improved thyroid function, indicated by a significant decrease in mean 
serum TSH concentration. A significant increase in goitre size, however, was also recorded in this group. 

Oral I supplementation appeared to give a more rapid beneficial effect during the 3-month period than 
intramuscular injection. This method has other advantages owing to cheap and easy administration, 
absence of necessity for trained personnel and elimination of disease transmission. 
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Copper supplementation and bonemineral density in middle-aged women. By J. EATON-EVANS’, 
E.M. McILRATH’, W.E. JACKSON’, H. McCARTNEY’ and J.J. STRAIN’, ‘Human Nutrition Research 
Group, University c$ Ulster. Coleraine BT52 ISA, The Royal Hospitals Trust, Belfast BT12 6BA and 
’Skegoneill Health Centre, Belfast BT15 3LL 

Cu deficiency in animals and pre-tern infants has been shown to result in thin, light bones with increased 
fragility. The mechanism involved is thought to be a deficiency of the Cu-containing enzyme lysyl oxidase 
(EC 1.4.3.13) which in turn causes a defect in the cross-linking of bone collagen (Darks, 1988; Strain, 
1988). Osteoporosis is a defect in both the quality and quantity of bone. 

In the present study, seventy-three women, aged 45 - 56 years, were recruited from a health centre 
in north Belfast and were given either a supplement of 3 mg Cu as an amino acid chelate or a placebo to 
take daily for 2 years. At the beginning and end of the study, bone mineral density (BMD) of the lumbar 
vertebrae (L2-4) was measured by computed tomography (CT)-scan and random blood samples were taken 
for putative measurements of Cu status including erythrocyte superoxide dismutase (SOD; EC 1.15.1.1) 
using Ransod kits (Randox, Crumlin, Co. Antritn) and haemolysed erythrocyte Cu using atomic absorption 
spectrophotomeuy. The women were seen every 3 months to monitor compliance with supplementation. 

The initial and final BMD of the seventy-three women was 121.0 (SD 30.5) mg/cm3 and 116.5 
(SD 30.8) mg/cm3 respectidy (paired t test, P=0.02). Twenty-four women took the Cu supplement, 
thirty-two women the placebo and seventeen women were non-compliers taking neither the Cu 
supplement nor the placebo for the total period of the study. There were no differences between the 
3 groups of women with respect to age, body mass index, dietary intake and smoking and drinking 
habits although the non-compliers were more likely to have husbands in non-manual work and have 
fewer children. 

Over the study women who took the copper supplement did not lose BMD (initial 124.6 (SD 
32.1) mg/cm3 and final 123.8 (SD 36.3) mg/cm3) while the women who took the placebo lost BMD 
(initial 120.7 (SD 29.2) mg/cm’ and final 113.2 (SD 26.6) mg/cm3, P=O.Ol). The regression equations 
for final BMD from initial BMD were: 

Cu- supplemented: 
placebo: 

final BMD =1.035 (SD 0.097) x initial BMD -5.22 (SD 12.43). r 0.92, 
final BMD=0.769 (SD 0.089) x initial BMD + 20.42 (SD 11.04), r 0.84. 

The slopes of the regression lines were significantly different ( P 3 . 0 5 ) .  There was no significant 
difference in the initial and final BMD of the seventeen non-compliers (initial 116.4 (SD 31.6) mg/cm’ 
and final 112.6 (SD 29.6) mg/cm3) and these women were not included in the analyses for the 
regression lines. 

Although there was no effect on biochemical measurements (including erythrocyte SOD and 
erythrocyte Cu), Cu supplementation appeared to reduce the rate of loss of BMD in these women over 
the study period. 

We gratefully acknowledge support from the Howard Foundation for this study. 

Danks, D.M. (1988). Annual RCVWWS in Nutrition 8,235-257. 
Suain J.J.. (1988). Medical ilypoiheses 27,333-338. 
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Excretion of urinary pyridinium crosslinks in healthy young adults: inter- and intra- 
individual variations and effects of sodium. By F. GINTY. K. CASHMAN and A. FLYNN. 
Depclrtnirnt of Nutrition. Uniwrvir?, Colle,qr Cork. lrelund 

Recent advances have resulted in the development of assays for circulating and urinary markers that 
reflect specifically either bone formation or bone resorption. Urinary pyridinium crosslinks of collagen. 
pyridinoline (Pyr) and deoxypyridinoline (Dpyr). show promise as specific and sensitive biochemical 
indices of bone resorption (Eyre. 1992). The objectives of the present study were to examine the inter- 
and intraindividual variations in the excretion of the crosslinks in healthy young adults. A correlation 
study was also carried out between urinary crosslinks and urinary Na to establish a dietary effect on the 
excretion of crosslinks. 

Eighteen adults (eleven female. seven male) with a mean age of 24 years, with no history of bone 
disease and no intake of medication that could affect bone and cartilage metabolism. were recruited. 
Fasting morning void urine samples were collected for five consecutive days and samples stored at -20 'I 

until required for analysis. Urinary Na was determined by flame photometry and urinary creatinine was 
measured using a colorimetric kit method. The measurement of the urinary pyridinium crosslinks was 
camed out by a three-step procedure: each urine sample (0.25 ml) was hydrolysed with an equal volume 
of 12 M-HCI at 1 10"for 18 h. the crosslinks were then extracted by CFI cellulose chromatography and 
finally were measured by fluorometry after reversed-phase HPLC (Eyre et (11. 1%). The values of 
urinary Pyr and Dpyr were expressed relative to urinary creatinine. 

Female Male - P value* 
Meall SD Meall SD 

Creatinine (mmol/l) 12.8 0.5 17.0 2.4 <o.o I 
Pyr(nmol/mmol creatinine) 51.5 7.3 54.3 18.9 NS 
Dpyr(nmollmmol creatinine) 1 1 . 1  I .3 12.5 4.3 NS 
Na(mmol/mmol creatinine) 4.61 1.05 5.62 1.52 NS 

* Compilnwn of mcms between mdcs and tcmdes b) unpured Student's t test. 

lntraindividual coefficients of variation for Pyr ranged from 14 to 66 % and for Dpyr ranged from 3 

to 67 9%. Mean daily excretion of Pyr and Dpyr for individuals ranged from 35 to 73 and from 6 to 15 
mmol/mmol creatinine respectively. No sex-related differences in crosslink excretion were found in the 
group. Urinary Pyr and Dpyr correlated strongly with each other ( r  0.85, &O.OOI). Both crosslinks 
were significantly correlated with urinary Na with r values of 0.219 (&O.OS) for Pyr and 0.249 
(fcO.OI) for Dpyr. These correlations suggest a direct relationship between Na intake and urinary 
crosslink excretion and consequently, bone resorption. 

This work was supported by the Department of Agriculture, Food and Forestry, Dublin. 

Eyrc. D.R. (1%). hitiuul Rrvirw of Bicdwmisirv 5 3. 7 17-748. 

Eyrc. D.R. ( IW-). Joiinml of Clutiral Etidm.ritiolugv mid Mrtuboli.stn 'I 4. 470A-C. 
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The effect of dietary casein on calcium absorption from a purified diet in the rat. By T. 
BENNETT, M. HARRINGTON, K. CASHMAN and A. FLY", Department of Nutrition, 
University College. Cork, Republic of Ireland 

The purpose of the present study was to investigate the effect of dietary casein content and meal casein 
content on Ca absorption using a rat model which has been shown to be useful for studies on Ca 
bioavailability (Cashman & Flynn, 1994; Harrington et al. 1994). 

Two studies were carried out using 7-week-old male rats, Wistar strain, average weight 201 g. In 
study A, thirty-two rats were randomized into four groups of eight rats each and fed on a purified diet 
("-76) containing casein at a level of 200 g/kg diet for 2 weeks. Each group was then given a meal 
(10 g) containing (per kg) 0, 100, 200 or 300 g casein, 5 g Ca as 47CaC03 and 0.2 g Fast Green FCF 
as a faecal marker. In study B, seventy-two rats were randomized into three groups of twenty-four rats 
each and fed on a purified diet (AtN-76) containing casein at levels of 200, 350, or 500 g/kg diet for 2 
weeks. Each group was further randomized into three groups of eight rats each and given a 47Ca- 
labelled meal (10 g), as above, containing (per kg) 200,350 or 500 g casein. Fractional absorption of 
47Ca in both studies was d e t e r x n x n  the 47S~:47Ca ratio method of Brornmage & Binacua (1991). 

( n k g )  (%) (fig) Wkg) (%6) 
0 44.2 200 200 39.0 

100 42.3 350 44.4 
200 43.5 500 59.6 
300 47.8 

350 200 36.6 
350 35.8 
500 41.8 

500 200 29.5 
350 29.8 
500 39.5 

Pooled SEM 2.6 2.3 
Least significant difference (P<0.05) 7 .O 6.6 
Significance (P) of: 

- - Studv B 
Meal casein Ca absorption Dietary casein Meal casein Ca absorption 

Meal casein <0.001 
Dietary casein <0.001 

In study A, increasing meal casein concentration from 0 to 300 g/kg had no significant effect on Ca 
absorption (one-way ANOVA). In study B, Ca absorption was significantly affected by the casein 
content of the meal and of the diet with a significant interaction between these two variables (two-way 
ANOVA). Increasing dietary casein intake reduced the efficiency of Ca absorption and this reduction 
was greater for high-casein meals. Increasing meal casein content increased the efficiency of Ca 
absorption overall but this increase was more marked in animals fed on diets containing casein at 200 
gkg. These results indicate that Ca absorption is enhanced by high-casein meals, especially when the 
absorptive capacity of the adaptive vitamin-D-dependent route is high. At high dietary casein intakes 
adaptation results in a reduction in the efficiency of Ca absorption by the vitamin-D-dependent route. 

This work was supported by the Department of Agriculture, Food and Forestry, Dublin. 

Brommage, R. & Binacua C. (1991). In Nufritionol Aspects of Osfeoporosis. pp. 147-155 [P. Burckhardt and R.P. 

Cashman, K. & Flynn. A. (1994). Proceedings of the Nurrifion Sociefy 53, 23A. 
Harrington, M., Rynn, A. & Morrissey, P.A. (1994). Proceedings of the Nutrition Society 53. 126A. 

Heaney, editors]. New York: Raven Press. 
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Influence of sulphydryl content of meats on the in v i m  dialysability of iron. By B. 
MULVIHILL and P.A. MORRISSEY, Department of Nutrition, University College, Cork, Republic of 
Ireland 

Meat is a known enhancer of non-haem Fe bioavailability from foods. The exact mechanism by which the 
enhancement occurs is unclear. It has been proposed that the component in meat (meat factor) promoting 
the absorption of non-haem Fe is a polypeptide chain, rich in cysteine residues (Kirwan et al. 1993). The 
present study was designed to compare the sulphydryl-group effect of tissues from different species, on in 

vitro dialysability of Fe. 
Samples (containing 4 g protein) from a number of species were homogenized in water and 0.05 

mmol FeC13 was added to the homogenate. The volume was adjusted to 100 ml with water. The pH was 
reduced to 2.0 with HCI. Distilled water was used as a control. Egg albumin was used as the control 
protein. The sulphydryl (SH) content was determined by the method of Ellman (1959). A 10 ml sample 
of homogenate was used for the in vitro dialysability of ferrous and total Fe, which was determined by the 
method of Kapsokefalou & Miller (1991). This method involves a two-stage simulated gastrointestinal 

p o l  SH / 10 ml hOmOgenate Mean SE Mean SE 

Conuol 1.23 0.08 1.89 0.27 

Egg albumin 16.21 2.83' 0.15 6.05 0.13 

Lambs heart 20.25 7.83 0.69 12.86 0.41 

Pork 23.74 11.19 0.12 13.09 0.95 

Lambs kidney 26.15 11.24 0.19 

Beef 29.53 12.31 0.87 14.32 0.19 

Chicken leg 30.90 5.17 0.21 18.88 1.22 

Chicken breast 31.52 21.30 0.06 27.31 0.27 

Lamb 32.07 22.27 0.30 24.22 0.48 

Lambs liver 34.41 21.67 0.11 24.84 0.14 

* not significantly different from control. P<0.05 (students t-test) 

When compared with egg albumin, all tissues significantly enhanced ferrous Fe dialysability. Chicken 
breast, lamb and lamb's liver dialysed the highest percentage of ferrous and total Fe and these tissues 
contained the highest levels of SH groups ( r  0.461). In the case of lamb's kidney, only femc Fe was 
dialysed. 

The presence of the SH blocking agent, N-ethylmaleimide (NEM) (0-20 pmol), significantly reduced 
ferrous Fe dialysability from lamb's liver. Complete inhibition of ferrous Fe dialysability occurred with 
30-40 pmol NEM addition. These present results further suggest that the free S H  content of meat plays 
an important role in enhancing Fe bioavailability in foods. 

Ellman, G. L. (1959). Archives of Biochemistry and Biophysics 82, 70-77. 

Kapsokefalou, M. & Miller, D. D. (1991). Journal of Food Science 56, 352-355. 

Kinvan, F., O'Connor. I., Morrissey, P. A. & Flynn. A. (1993). Proceedings ofthe Nutrition Society 52, 21A. 
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Bioavailability of pteroylglutamic acid in bread in human subjects. By M. CANTWELL', 

J. McPARTLI". M.A.T. F L Y N ,  M. GOGGINS', D. WEIR' and J. M. SCO?Tr, Departments 
of 1 Clinical Medicine and2Biochernistry, Trinity College, Dublin and 3Department of Biological 
Sciences, Dublin Institute of Technology, Republic of Ireland 

In response to the findings of a number of studies establishing the relationship between folate intake and 
the incidence of neural tube defects there is broad international agreement on the need to increase the 
amount of folate in the diet of women of child-bearing age. The most effective means of supplying 
additional folate is by fomfication of staple foods such as bread. 

In the present study the comparative bioavailability of folic acid in bread and isotonic saline was 
assessed by the appearance of folate in serum following an oral dose. A cross-over study was designed 
in which ten healthy subjects (eight females, two males, aged 21-43) were pre-supplemented with folic 
acid tablets (800 pg/d for 5 days) before the test. A baseline blood sample was taken before the 
consumption of folic acid (1 mg) either dissolved in isotonic saline (Dioralyte, Rorer, 200 ml) or 
impregnated and dried into commercially-available white bread (60 g). Blood samples were taken at 
regular intervals over a 5h period postconsumption. Subjects were maintained on the supplementation 
regime for an additional 5d before consumption of the alternate test meal and blood-sampling. Total 
serum folate was assayed by microplate microbiological (Lactobacillus care) assay. The Fig. shows the 
mean and standard deviations of the serum folate response to both isotonic saline (a) and bread (b) in the 
ten volunteers, the values being adjusted to a predose baseline of zero. 

- -  
30 - (a) 

0 1 0 0  z o o  300 
Time (min) 

0 4  . I i I 

0 1 0 0  2 0 0  300 
Time (min) 

Repeated measures analysis demonstrated that there was significant variation between individuals 
following the ingestion of folic acid in either bread or isotonic saline (P <o.OOOl). Meal-by-repeat 
interaction demonstrated significantly different responses of serum folate with time between both test 
meals (P <o.OOOl). Areas under the curve (AUC) were determined by the trapezium rule for each 
subject response to both oral regimes. Paired t test analysis for the ten subjects showed the 
bioavailability of bread as determined by AUC was signficantly less than that for isotonic saline (bread 
5043.44 (SD 1430), saline 6298.74 (SD 2093). P =0.0019, CI 95%: -1909. -602.0). 

The bioavailability of folic acid in bread (80.0% compared with saline) reported here is much greater 
than that reported by Colman et al. (1975). Nevertheless, this experimental design did not account for 
probable losses due to processing as folic acid was added after baking. Therefore, reduced 
bioavailability as well as losses due to baking should be accounted for in planning fomfcation of flour 
with folic acid. 

Colman, N., Green. R. & Metz. J. (1975). American Journal of Clinical Nutrition 28.459464. 
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Changes in folate status in response to pteroylglutamic (folic) acid supplements, folic 
acid-fortified foods, food folate and dietary advice. By GERALDINE J. CUSKELLY 1,  

HELENE McNULTY 1 and JOHN M. SCOTT2, ‘University of Ulster, Coleraine BT52 ISA and 
2Department of Biochemistry, Trinity College Dublin, Ireland 

Following the results of a major study confirming the protective effect of folic acid (the synthetic form of 
the vitamin folate) in preventing neural tube defects (NTD; MRC Vitamin Study Group, 1991), the 
Department of Health ( 1992) has published new recommendations. Women of child-bearing age with 
no previous history of NTD are advised to take an extra 400 pg folic acidd which it is claimed may be 
achieved by taking a folk acid supplement andor increasing consumption of either folic acid-fortified 
foods or natural food folate sources. It is unknown, however, whether these routes of intervention are 
equally effective in optimizing folate status. The objective of the present study was to compare the 
response of folate status to each of these approaches. 

Following recruitment, non-pregnant female subjects (n 62) were instructed to exclude folic acid- 
fortified foods from their diets for an equilibration period of 3 months, after which time they were 
randomized into groups as follows: I, supplements (400 pg folic acidd); 11, fortified foods (an 
additional 400 pg folic acidd); 111, dietary folate (an additional 400 pg food folateld); IV, dietary advice 
(advice from a dietitian to consume folate-rich foods) and V, control (no supplements or fortified foods). 
Red cell folate was measured pre- and post-intervention by microbiological assay. Dietary intakes were 
estimated using the diet history method supplemented with a food-frequency questionnaire. Responses 
were assessed in those who completed the study (n 46), following transformation of data. 

I I1 I11 w V 
Mean SD Mean SD Mean SD Mean SD Mean SD 

Red cell folate (pg) 
n 8 6 9 9 8 
Pre-intervention 349 64 326 46 378 88 319 65 325 77 
Post-intervention 495** 126 498** 135 394 107 375 102 326 58 
% change(pre vpost) 41.7 30.8 51.9 26.4 6.1 24.0 18.0 25.8 3.3 15.8 

Folate/folic acid intake (pg/d) 
n 8 6 10 7 9 
Pre-intervention 204 36 186 35 216 66 175 40 183 53 
Post-intervention 593*** 38 407** 76 426*** 124 268* 67 209 63 
(of which folic acid) 400 269 93 0 51 53 0 
%change(prevpost) 190.7 16.9 127.2 65.1 108.6 76.3 58.9 48.3 20.9 39.0 

Differences between pre- and post-intervention: * P< 0.05, ** P < 0.01, *** P < 0.001 (Student’s paired r test). 

As expected, there was no change either in intake or folate status (red cell folate) in the control 
group V. By contrast, an additional intake of 400 pg folk acidd increased intake and status whether 
taken as supplements (I) or in fortified foods (a). While the dietary folate p u p  (for which food was 
purchased to increase folate intake by 400 pg/d) showed a significant increase in intake, it was not 
accompanied by an increase in status. Likewise, those given dietary advice showed an increase in intake 
but not in status. The contrast between groups I and I1 compared with groups III and IV is almost 
certainly due to the well known increased bioavailability of synthetic folk acid over food folates. 
Consequently, increased intakes of folic acid either as supplements (I) or as fortified foods (II) seem to 
be very effective in changing folate status. It is unlikely that all women will take a folic acid supplement 
throughout their reproductive years, and therefore unless a wider range of fortified foods is made 
available, public health measures to reduce the incidence of NTD are likely to be ineffective. 

Depamnent of Health ( I  992). Folk Acid and the Prevenrion of Neural Tube Lkf2ct.s. Landon: Deprbms dHnlh 
MRC Vitaminstudy Group(1WI).LancelWS, 131-137. 
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Analysis of the readership, belief and usage of food label information amongst Irish 
shoppers. By JOAN K. MAHON'** and MICHAEL J. GIBNEY*, 'Deparfment of Nutrition 
and Dietetics, St Luke's General Hospiral, Kilkenny and 'Unit of Nutrition and Dietetic 
Studies, Department of Clinical Medicine, Trinity Cenrre for Health Sciences, St James's 
Hospital, James's Street. Dublin 8, Reppublic of Irdand. 

Current European Union food legislation regulates ingredient lists and nutritional labelling 
while legislation on nutrition claims is pending. Such legislation is intended to help 
consumers choose a healthier diet. The purpose of the present study was to examine the 
relevance of food labelling to Irish shoppers. The results of interviews with 1045 Irish - _ _  
shoppers randomly recruited from supermarkets in three or more towns per county in 
south east of Ireland are given below. 

Food ingredient Nutrition claims Nutrition labels 

% who read: 
Oftedvery often 29 
Seldomlnever 43 

% who use to choose food: 
Oftedvery often 26 
Seldomlnever 52 

'36 who believe: 
Yes 
No 

58 
21 

65 
21 

48 
33 

52 
22 

19 
64 

15 
70 

60 
25 

the 

Just over half the shoppers believed the information shown on food labels while their use 
of labels in choosing food items was in the order of nutrition claims, food ingredients and 
nutrition labels. 

The subjects were given three comparative tests using food labels to make choices. In the 
first test, subjects were asked to choose which of two spreadable fats, one a full-fat spread 
high in saturates, the other a low-fat spread high in monounsaturates, was in their opinion 
the healthier option. Fifty percent chose the healthier option. In the second and third tests, 
subjects were asked to choose between two food labels taken from breakfast cereals, which 
of the two products was higher in Fe and which of the two was higher in fibre. In the case 
of Fe, 29% chose the correct product, while in the case of fibre, 24% were correct in their 
choice. 

In choosing the food higher in Fe and higher i n  fibre, the subjects could make their 
selection using numeric values per 100 g, numeric values per serving, or two graphic formats 
(high/medium/low or percentage RDA per serving), Only 11% said they used graphic 
formats, while 52% used numeric values per 100 g and 18% used numeric values per 
serving: 19% were unable to use any label format. 

These findings suggest that the use of food labels to communicate nutrition messages to 
Irish shoppers is of limited value, and indicate that nutrition claims may be a preferred 
strategy for consumers. 

This work was funded by Nutriscan Ltd. and the Irish American Partnership. 
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How do caterers decide on portion sizes? By Y. KINGHORN, A. WISE and G. BLWYDDIN. The 
Robert Gordon Universiv, Queen’s R o d o  Aberdeen AB9 2PG 

Many people derive a significant proportion of their diet from outside the home so it is important to 
study the attitudes of caterers to nutrition. It is not known how caterers determine the amount of each 
food they serve. The present study was designed to ask caterers what factors influence them. 
Establishments (n 50) in Aberdeen were selected for inclusion if they served traditional fare; fast-food 
outlets, ethnic restaurants and contract caterers were excluded. Most (n 45) agreed to participate and a 
personal interview was arranged with the head chef The caterers associate the University with a course 
in hospitality management, so that there was no likely bias towards nutrition in the interview. The first 
questions concerned the establishment size, type of meals served and chefs education. Chefs were then 
asked to score seven attitude statements related to factors that influence them in deciding on a portion 
size (l:low-7:high). One of the factors was the nutritional content of the food and this was scored 
highly by the chefs; the Table shows the number of chefs giving each score. 

P 

Attitude Score 1 2 3 4 5 6 7  
Cost of food 0 0 0 3 2 2 3 8  
Time of year 13 2 2 2 9 4 13 
Time of day 22 3 0 3 5 6 6 
Food is hot or cold 11 1 0  2 2 5 24 
Personal experience 1 1  0 4 1 8  30 
Text books 32 3 3 1 3  0 3 
Nutritional content 1 2  1 0  5 5 31 

P _1___ 

The chefs were then shown, in random order, five colour photographs (100 x 150 mm) of eight 
foods and asked what portion resembled the one they would serve. The distribution of the portion 
weights is shown by the length of horizontal lines in the figure. 

P 

O 7 carrots 

200 300 i 
sprouts 

ihit salad fish 

L 
L cheesecake 

stew 

chlps 

rice 

The chefs were then shown a list of foods and asked which they would serve in a ‘healthy’ menu. 
Answers considered more correct according to current thinking were scored 1 and a maximum score of 
15 was possible. Their knowledge appeared relatively good with 79% scoring 13 or above. However, 
when asked to list Government dietary guidelines unprompted, 65% could give no answer. Responses 
were accepted if they were as simply stated as to reduce saturated fat and increase dietary fibre, but 
here the knowledge was poor. It was concluded that chefs included the ‘nutritional content’ in deciding 
portion weights, that the weights chosen differed among the chefs, who apparently knew which foods 
are considered ‘healthier’. It is important to study in more depth what caterers mean by the ‘nutritional 
content’ of food and design education towards them, taking into account their knowledge and attitudes. 
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The criteria by which two groups of consumers classified high, medium and low fat-containing 
foods. By FIONA O'BROIN and ANNE E. de LOOY, Department of Dietetics and Nutrition, Queen 
Mmgarer College. C l e n v d  Terrace, Edinburgh, EH12 8TS 

A potential barrier to reducing fat intake is an inability to identify and select foods with different fat 
contents (Mela, 1994). The present study aimed to assess consumers' ability to categorize foods fiom 
photographs according to their percentage fat content and to describe the criteria they used to make 
their assumption. 

Thirty female college students (aged 20-40 years) were recruited. Fifteen were attending a 
nutrition course (NC) and fifteen were attending non nutrition-related courses (NNC). Nutrition 
education has been previously demonstrated to affect the ability of groups to classify foods (Towler & 
Shepherd, 1990). Subjects were asked to assign twenty-five common foods into three groups 
representing high-fat foods (>53% fat energy), medium-fat foods (17.6-52.9% fat energy) and low-fat 
foods (47.5% fat energy) (Coronary Prevention Group, 1988). The criteria by which they categorized 
a subset of twelve foods were determined by a semi-structured interview. 

The mean scores, out of a total of 25, of correct classification were 16.6 (NC) and 13.0 (NNC) 
(P<O.Ool). Thirteen criteria were identified and the Table shows the frequency of citing the most 
popular criteria within each group (figures in brackets indicate the percentage of the group using that 

NC "C 
Low fat Nutritional knowledge (25%) Nutrition label (24%) 

Nutrition label (22Y0) 
Considered nutrients (20%) 

Media influence (21%) 
Considered nutrients (19%) 

Medium fat Ingredient knowledge (25%) Media influence (1 8%) 
Considered nutrients (1 9%) 
Comparison with another food (12%) 

Comparison with another food (17%) 
Ingredient knowledge (15%) 

High fat Cooking method (29%) Cooking method (32%) 
Ingredients (22%) 
Nutritional knowledge (1 7%) 

Appearance (2 1 %) 
Taste (1 3%) 

Different criteria were cited by each group within each fat banding. This was unexpected and 
may be a reflection of the foods displayed within each band. The criteria which differentiated between 
the more successful categorization of foods , as shown by the scores of the NC, were, in rank order: 
use of ingredient knowledge, considered nutrient composition, the nutrition label and nutritional 
knowledge. 

It is suggested that more work be undertaken to identify the criteria used by different groups of 
consumers to identify high-, medium- and low-fat foods so that health education can be more effectively 
targeted. However, it would appear that a knowledge of ingredients and the nutrient composition of 
foods may help the consumer to differentiate between foods of differing fat composition. 

Nutrition Advisory Committee of Coronary Prevention Group (1988). Nutrition Labelling of Foods: A Rational 
Approach. London: Coronary Prevention Group. 
Mela, D. (1994). Nutrition andFoodScience 3, 19-21. 
Towler, G. & Shepherd, R (1990). Journal ofHuman Nutrition andDietetics 3, 255-264. 
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Social status differences in biscuit, cake and confectionery consumption in north Glasgow. By 
W.L. W E D E N ' ,  M.K. McCLUSKEY2 and C. BOLTON-SMITH*, 'School of Food and 
Accommodation Management, University of Dundee, DDI 4HT and 2Cardiovascular Epidemiology 
Unit, Ninewells Hospital and Medical School, Dundee DDI 9SY 

As part of the 1992 World Health Organisation MONICA study (Wrieden et al. 1994) the dietary 
habits of over 2000 men and women aged 25-74 years in north Glasgow were studied using a food- 
frequency questionnaire (FFQ). The FFQ included questions on the weekly frequency of consumption 
of all major types of foods, including the confectionery items, plain biscuits (including digestives), 
sweet biscuits and cakes (including scones and buns), and chocolates and sweets (including chocolate 
bars). Preliminary investigations suggested that there were age, sex and social class differences in the 
frequency of consumption of these items but that these were complicated by the larger proportion of 
people of higher social status (as measured by employment, education or housing status) in the younger 
age groups. The following results relate to two distinct groups of the sample further divided by sex and 
age. Subjects who reported having or having had a non-manual job, an education beyond school and 
were living in owner-occupied accommodation were termed the higher social group (HSG) and those 
with manual jobs, no post-school education and who rented local authority housing were termed the 
lower social group (LSG). The percentages of people in the different consumption groups, less than 
once a week and rarely or never (<l), 1-3 times per week (1-3) and 4 or more per week (24) are given. 

Frequency Plain biscuits Sweet biscuitdcakes Chocolates and sweets 

Men(25-50 years) 
HSG(n 70) 40.0 37.1 22.9 38.0 36.6 25.4 19.7 54.9 25.4 
LSG(n 131) 41.2 36.8 22.1 42.0 38.2 19.8 45.3 33.6 212- 
Men(51-74 years) 
HSG(n 27) 33.3 51.9 14.8 25.9 48.1 25.9 32.1 50.0 17.9 
LSG(n 236) 35.5 31.4 33.1 50.2 28.7 21.1* 58.5 27.1 14.4* 
Women(25-50 years) 
HSGfn 81) 43.9 25.6 30.5 37.0 34.6 28.4 18.3 36.6 45.1 
LSG(n 109) 43.8 42.0 14.3'' 33.0 40.4 26.6 24.1 49.1 26.8* 
Women(5 1-74 years) 
HSG(n 22) 34.8 43.5 21.7 27.3 54.5 18.2 39.1 39.1 21.7 
LSG(n 174) 25.9 37.4 36.8 35.0 46.3 18.6 43.3 40.4 16.3 
Significantly different from HSG using chi-squared test,*P4.05 **P<O.Ol ***P<O.OOl. 

(timedweek) <1 1-3 24 < 1  1-3 24 <1 1-3 24 

The Table shows that young women in the HSG had double the percentage of frequent (24/w) plain 
biscuit eaters and chocolate and sweet eaters than those in the LSG. Similarly in men of both age 
groups there was a higher percentage of chocolate and sweet eaters (Il/w) amongst those in the HSG. 
In addition, in the older men there was a higher proportion of sweet biscuit and cake eaters in the 
HSG. These results, like those of the British Adult survey of 1986-1987 (Ministry of Agriculture, 
Fisheries and Food, 1994), suggest that confectionery consumption is more prevalent in the relatively 
affluent sectors of the community, that is, in the social groups who tend to have the 'healthier' diets 
(Wrieden et al. 1994). 
C.B-S acknowledges financial support from Mars Lnc. 

Ministry of Agriculture Fisheries and Food (1994). The Dierory and Nutritional Survey gllr i l ish Adults-Furrher Analysis. 
London: H.M. Stationery Office 
Wneden, W.L.. Bolton-Smith, C.. Brown, C.A. & Tunstall-Pedoe. H.(1994). 3ournui ufHumon Nufririon und Dietefics 7 199-207 
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The potential role of starch-rich foods in achieving national targets for dietary fat reduction. By 
S. L. BURKILL, J.P. LANDMAN, P. GRAY and T.R. KIRK. Depurment of Dietetics andNutrilion, 
Queen Margaret College, Edinburgh EHl2 8Ts 

The present study aims to investigate if simple advice to increase consumption of starch-rich foods and 
provision of one such food, without any other dietary intervention will result in a replacement of energy 
derived fiom fat with energy from starch. 

To test this hypothesis, subjects were provided with ready-to-eat breakfast cereal and asked to 
increaae their consumption by approximately 420 g per week for 12 weeks. The breakfist cereal was to 
be accompanied by semi-skimmed or skimmed milk. No other dietary advice was given. S c e g  with 
a food frequency questionnaire (Paisley, in the press) identified studdnts with dietary fat energy 1 35%, 
and who ate three portions or less of breakfast cereal per week at baseline. Students recruited to the 
study were matched for age, sex and smoking, and randomly assigned to an intervention group (n 24, 
one male and twenty-four females, mean age 19.8 (SEM 0.4) years) and a control group (n 25, one 
male and twenty-four females, mean age 19.8 (SEM 0.4) years). At baseline, 4 weeks and 12 weeks, 7 
d weighed records checked compliance, measured energy, fat, carbohydrate (CHO) and nutrient intake 
and distribution of eating occasions throughout the day. The following variables were assessed: weight, 
BMI, percentage body fat, and plasma total cholesterol, HDL- and LDL- cholesterol and triacylglycerol 
levels. Data were analysed using COW-EAT 4 and SPSS for Windows computer programs. 
Significant differences between the intervention and control group were determined by a paired t test. 
Results for energy and percentage energy from fat, CHO, protein and starch at 4 weeks are shown in 
the Table. 

Baseline Week 4 Changes in nutrient intake 
Intervention Control Intervention Control Intervention Control 
Mean SEM Mean SEM Mean SEM Mean SEM Mean SEM Mean SEM 

Energyfical) I784 57.3 1822 67.6 1790 68.7 1847 88.0 +6.0 60.0 +25.0 62.9 
E n e r g y o  7457 239.3 7615 282.6 7483 287.2 7721 367.7 +26 250.8 +lo6 262.8 
YO energy: 

Fat 34.01 1.1 36.6 0.9 28.9*** 1.1 36.7 0.7 -5.1' 1.1 M.1 1.0 
CHO 45.9 1.4 46.2 0.8 51.2*** 1.3 45.8 0.8 +5.3' 0.7 -0.4 1.1 
Protein 12.4* 0.4 13.3 0.3 13.1 0.4 13.6 0.4 +0.7 0.4 M.3 0.4 
Starch 26.1 1.0 26.1 0.9 31.7** 1.0 27.1 0.8 +5.6' 0.9 +1.0 0.8 

significantly different from baseline: * PG.05,  ** BO.01, *** P<O.OOI. 
Signifimntly different from control group: ' P< 0.001 

The Table shows that there was no significant difference in total energy, fat and CHO between the 
intervention and control groups at baseline. At week 4 of the intervention period a significant reduction 
in percentage energy from fat (-5.1%) was achieved in the experimental group. This corresponded to a 
significant increase in percentage energy from carbohydrate and starch and no significant differences in 
total energy, indicating replacement of fat energy by carbohydrate and starch energy. The nutrient 
intakes of the control group did not vary significantly. 

The findings at week 4 indicate that a significant reduction in the percentage energy derived from fat 
may be achieved by advice to encourage an increase in consumption of starch-rich foods, such as 
breakfast cereal, in the diet, rather than concentrating on advice to reduce fat. Results at 12 weeks will 
be presented in due course, and will indicate if these changes can be sustained. 

Supported by the Kellogg Company of Great Britain. 
Paisley, C. (in the press) Journal of Human Nutrition and Dietetics 
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Changes in pattern of nutrient intake with advancing age in a healthy Irish population 
By MOIRA HURSON and SHEILA SUGRUE. I k h  Nm‘rion Md h’efetic Im’tufe, 17 Rathfontham 
Road, h b l i n  bW,lreland 

Advancing age is generally associated with a decline in energy intake (Munro 1981). One of the main 
problems accurring as a consequence of reduced intake may be a failure to meet recommended intakes 
for certain macm and micronutrients This may place elderly individuals (>60 years) at risk of 
beaming deficient in one or more nutrients. In Ireland there have been relatively few direct dietary 
intake studies pmviding information on the nutrient intake of elderly people. The aim of the present 
study was to evaluate macro- and micronutrient intakes of elderly people (>60 years) participating in the 
1990 Irish National Nutritional Survey and compare findings with those of a younger age group (25-40 
years). A total of 657 adults were interviewed; in this sample there were 107 individuals between the 
ages of 25 and 40 years and 163 over 60 years of age. A 7d diet history using a photographic atlas as an 
aid was completed (Lee & Cunningham, 1990). nK results are summarized in the following Table. 

Mcsn SD Mean SD Mcsn SD Mean SD 

Enapv (UJld) 955** 3.09 12.7 3.3 7.07 2.39 7.7 2.9 
Body l l y ~ s ~  index 25.6 3.8 26 3.2 26.4 4.9 24.2 4.7 

Rut& $d) . 84.42 26.95 112 32 67.0 16.75 72 24 
86.12 34.79 123 39 64.08 26.39 73 31 
293.50 104.03 363 105 227.2 87.64 230 100 
9.82 14.93 16.7 16.8 1.59 3.41 5.9 12.6 

60.3** 34.7 78.1 38 55.09** 35.88 76.4 48.9 Vitamin C (mg/d) 
VitaminA(pg/d)R.E. 701.6** 1094 1381 1239 606.44** 945.62 1372 1491 
Vitamin B 1 2 0  4.65** 4.79 6.5 4.6 4.13 4.19 5.5 6.0 
Vitamin D @g/a 1.90 1.75 2.0 1.3 1.85 1.54 I .6 1.5 
Vitamin E (mgfd) 3.65** 1.59 5 .o 2.0 2.9 1 .Ol 3.6 1.6 

Fat Wd) 
carbohyctmteo 

Wd) 

(Wd) 11.38** 4.11 15.0 4.0 9.2 3.13 10.8 4.4 
zinc (mg/d) 1127** 4.31 14.4 4.2 8.43 2.04 9.4 3.3 
Total folate&g/d) 188.4** 78.2 244 87 1655 61.67 182 82 
Calcium (mg/d) 966.1** 444.3 1361 588 774 2%.59 891 412 
Vitamh B6 ( d d )  1.64 0.61 2.4 1 .o 1.24 0.41 1.5 1.5 

Significantly different from younger age group of the same sex; **p < 0.01 
For the elderly, macronutrient intakes were adequate and in keeping with the recommended 

guidelines (Department of Health, 1991). However, energy intakes of older individuals were lower than 
younger but only eldealy females had an eneagy intake below recommendations (Department of Health, 
1991). BMI for all age groups were high. The lower energy intakes recorded for older individuals may 
be responsible for their lower intake levels of micronutrients compared to the younger. Energy does not 
account for the difference obsemed in intakes of vitamin A and C between younger and older women. 
These low energy intakes for elderly women, paralleled with a high BMI raises the possibility of limited 
physical activity or underrepurting. Increases in micronutrient intake with emphasis on fruit and 
vegetables consumption may improve vitamin and mineral status. In order to allow for a higher energy 
intake in the females without increasing weight, an in- in physical activity would also be desirable. 

Department of Health (1991). Diehy Reference Values for Food Energy and Nutrients for the United Kingdom 
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Macronutrient intake in South Asian and Italian women in the West of Scotland. By ANNIE S. 
ANDERSON', M. E. J. LEAN', H. BUSH', H. BRADBY' and R. WILLiAMS2, 'University of 
Glasgow, Deparfment of Human Nutrition, Glasgow Royal Infirmary, Alexandra Parade, Glasgow 
G312ER, and 'MRC Medical Sociology Unit, 6 Lilybank Gardens, Glasgow, GI2 8RZ 

In cardio-protective terms the traditional diets of South Asians and Italians are considered healthy. 
However following migration to England and Wales, (McKeigue et al. 1989) rates of coronary heart 
disease (CHD) increase in first-generation South Asians. CHD rates also increase in Italian migrants 
but. in contrast to South Asians, they remain lower than the average for England and Wales (Marmot ef 
al. 1984). 

To explore differences in diet-related risk factors for CHD between South Asian and Italian 
women living in Scotland, 7 d weighed dietary records were completed by groups of women of 1st and 
2nd (or subsequent) generation South Asian origin (1 SA and 2 SA), 1st and 2nd (or subsequent) 
generation Italian origin (I IT and 2 IT) and the general population (GP). Nuhient intake was 
estimated using compositional data from McCance and Widdowson's The Composifion of Foodr 
(Holland et al. 1991), supplements (Wharton el al. 1983; Tan et al. 1985; Holland el al. 1992), and 
unpublished data (Kassam-Khamis personal communication 1995). Trained interviewers conducted a 
structured sociological interview which explored issues related to food choice, and they took 
anthropometric measurements. 

Statistical analysis using ANOVA and the Scheffk test showed that signifcantly higher intakes 
of energy, percentage food energy from fat, percentage food energy from saturated fat and lower 
intakes of percentage food energy from protein were found in 1st generation South Asians compared 
with 1st generation Italians. No significant differences were detected between the groups for 
percentage food energy from carbohydrate or BMI. 

Food energy % Food energy % Food energy % Food energy Q Food energy 
(MJ) (carbohydrate) (fat) (saturated fat) (protein) 

n Meen SD Mean SD Mean SD Mean SD Mean SD 
GP 35 6.97 2.1 45.6 4.8 39.1 5.3 13.5 2.7 15.1 2.9 
1SA 35 7.96 1.6 44.5 6.6 42.4 6.2 15.1 3.6 13.1 1.6 
2SA 37 7.78 2.5 46.3 5.5 39.8 6.0 13.1 3.3 13.7 1.9 
1IT 30 5.92 1.2 47.4 5.0 35.7 5.8 12.1 2.9 16.9 3.0 
21T 38 6.80 1.5 45.9 4.6 38.3 5.2 13.8 2.9 15.7 3.1 

NS P < 0.05 P < 0.05 P < 0.01 

The results demonstrate a clear convergence from 1st  to subsequent generation of both South 
Asians and Italians in fat intakes, towards those of the general population. Fat and saturated fat intakes 
of 1st generation Italian migrants are low, which would be in keeping with relative protection against 
CHD. 
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Blood cholesterol and health in persons aged 25-45 years. By U.J. McLOONE, M. CHOPRA, 
M.E. O'NEILL, B. McPEAKE, and D.I. THURNHAM, Hwnan Nutrition Research Group,Unive&y 
of Uhter, Coleraine. BTS2 ISA. 

An EC-supported study is currently investigating the hypothesis that carotenes play a role in reducing 
oxidation damage to human tissue components. As part of this study forty male and forty female 
volunteers who were healthy, non-smokers and aged 25-45 years, were recruited in five different 
European centres (Coleraine, Cork, Grenoble, Madrid and Zeist). In Coleraine, 102 persons (fifty- 
three men and forty-nine women), mainly from within the university, including academic staff and 
tradespeople, were screened for suitability. Exclusion criteria included; post-menopausal women, 
anyone on prescribed medication apart from oral contraceptives, serum retinoi < 1 .O pmolll, heavy 
drinkers and an abnormal lipid profile (cholesterol (chol) > 6.8 mmoYl or triacylglycerol (TGL) > 4.0 
mmolll or LDL:HDL-chol ratio > 5 in conjuction with TGL >2.3). Nine men and one woman were 
excluded on the basis of chol, one man (no women) on the basis of TGL and four men (no women) 
on the basis of LDL:HDL chol. 

Analysis of the screening data of those enrolled against those excluded found no significant 
differences in haematological profiles, liver function tests or plasma retinol between the two groups. 
If anything, plasma retinol was greater in those subjects who were excluded. For this abstract we 
examined the data more carefully to consider whether in selecting "healthy" people, it was justifable 
to excluded on the basis of elevated blood lipids. 
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The Fig. shows the distribution of chol values plotted against total leucocyte count (LC). In addition 
we examined LC against the other markers of lipid profile. TGL showed similar results to chol (men 
I 0.261, NS: women t 0.331, P<0.05) while the LDL:HDL-chol ratio was not related to LC. 

An increase in LC is an early marker of disease (Sipe,1985). Both chol and TGL were correlated 
with LC in women and the slopes of the regression lines in the Fig. are very similar suggesting that 
chol (and also TGL, not shown) would be significantly related to LC with larger numbers of men. The 
variance in the chol or TGL data explained by LC is approximately 10% in both sexes suggesting 
that LC has little influence on chol or TGL levels in this age group, however the positive correlation 
between the lipids and LC suggests that it is justifiable to exclude persons with a high chol (or TGL) 
in spite of the relatively young age range. High lipid values appear to be associated with increased risk 
of ill health. 

UML, MC and MON are supported by AAIR2-03-0888. BM is supported by DHSS CRAAC Awards. 
Sipe, J.D.( 1985). The Acute Phase Response to Injury pp3-21, London:Elsevier. 
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