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Symposium 2: Nutrition and Chronic Disease — Part A

Diet and development of the insulin resistance syndrome
DS Ludwig
Department of Medicine, Children’s Hospital Boston, MA, USA
Background - Insulin influences a large number of physiological functions in a variety of organs
and tissues. From a broad perspective, insulin resistance provides the body with the ability to
regulate the actions of this potent anabolic hormone in a highly discrete fashion. Many patho-
physiological factors can alter the functions of insulin at one or more sites, potentially conferring
biological benefit. However, insulin resistance and compensatory hyperinsulinemia in the setting of
central adiposity adversely affects important diabetes and cardiovascular disease risk factors —
namely glucose tolerance, blood pressure, serum lipids, coagulation tendency, chronic inflammation
and perhaps oxidative stress — that together comprise the insulin resistance syndrome (IRS).
Review - Dietary factors have increasingly been recognized as important determinants of insulin
resistance and, by implication, development of the IRS. Though low fat/high carbohydrate diets
have been traditionally recommended to reduce risk for diabetes and cardiovascular disease, recent
research has suggested that such diets may actually increase risk for IRS among susceptible
individuals. On balance, macronutrient quantity may be less important in this regard than nutrient
quality. Whereas saturated and trans-fatty acids increase insulin resistance, mono and poly-
unsaturated fats decrease resistance and offer protection against disease. Similarly, some types of
carbohydrate (refined starch, concentrated sugar) promote, and other types (high fiber, low glycemic
index) protect against IRS. Beyond macronutrients, specific food groups have become the subject of
increasing interest. Observational and interventional studies suggest that dairy products, including
full fat versions, lower risk for IRS, an effect that might be mediated by intrinsic compounds in dairy
(e.g calcium) or by displacement of less healthful foods (e.g soft drinks) from the diet. Preliminary
studies suggest that certain micronutrients might also influence risk.
Conclusions - Among modifiable factors including weight loss and exercise, dietary composition
appears to have an important effect on development of IRS. The available evidence suggests that
IRS, and therefore diabetes and cardiovascular disease, can be prevented by a high fiber/low
glycemic index diet containing dairy products and a higher amount of unsaturated fats than currently
recommended.

References

1. Ludwig DS, Pereira MA, Kroenke CH, Hilner JE, Van Horn L, Slattery ML, Jacobs DR Jr. Dietary fiber, weight
gain and cardiovascular disease risk factors in young adults: the CARDIA study. JAMA 1999, 282: 1539-1546.

2. Pereira MA, Jacobs DR Jr, Van Horn L, Slattery M, Kartashov A, Ludwig DS. Dairy consumption, obesity, and the
insulin resistance syndrome in young adults: The CARDIA Study. JAMA 2002, 287:2081-2089.

3. Rivellese AA, De Natale C, Lilli S. Type of dietary fat and insulin resistance. Annals of the New York Academy of
Sciences 2002, 967:329-35.

4. Jenkins DJ, Axelsen M, Kendall CW, Augustin LS, Vuksan V, Smith U. Dietary fibre, lente carbohydrates and the
insulin-resistant diseases. British Journal of Nutrition 2002, 83 Suppl 1:S157-63, 2000.



	EditorII.pdf
	€Baker Institute,
	Alfred Hospital,
	Commercial Rd,
	Prahran, VIC 3181
	Tel: +61-3-9522-4333
	Fax: +61-3-9521-1362
	Email: paul@baker.edu.au
	Physical Activity and Nutrition Research Unit, School of Health Sciences, Deakin University, 221 Burwood Highway, Burwood, �VIC 3125
	Tel: +61-3-9251-7096
	Fax: +61-3-9244-6017
	Email: swinburn@deakin.edu.au
	Human Nutrition Unit, Biochemistry Dept, �University of Sydney,
	Sydney, NSW 2006
	Tel: +61-2-9351-3726
	Fax: +61-2-9351-6022
	Professor of Nutrition, Institute of
	Hygiene and Environment Medicine, 1 Da Li Dao, Tianjin, 300050
	Tel: +86-3221-972-193
	Fax: +86-1-301-1875
	(c/o Chinese Nutrition Society)
	c/o Professor Subramaniam Sotheeswaran, Department of Chemistry, University of the South Pacific, Suva, Fiji
	Email: jvlak1@student.monash.edu.au
	Centre for Studies of Sensory
	Impairment, Aging and Metabolism,
	PO Box 02-5339
	Section 3162/Guatemala
	Miami, FL 33102-5339
	Tel: +502-473-3942
	Fax: +502-473-3942
	Email: cessiam@tikal.net.gt
	Assoc. Professor Widjaja Lukito SEAMEO-TROPMED* National
	Centre Indonesia, Regional Center of Community Nutrition, University of Indonesia, Jalan Salemba Raya 6, Jakarta 10430, Indonesia
	Tel: +62-21-330-205
	Fax: +62-21-390-7695
	Professor Soemilah Sastroamidjojo (for  SEAMEO-TROPMED Nutrition Centre)
	Faculty of Medicine,
	University of Indonesia,
	6 Salemba Raya, Jakarta 10430
	Professor Kazuo Kondo
	Institute of Environmental Science for Human Life, Ochanomizu University, 2-1-1 Ohtsuka, Bunkyo-ku, Tokyo 112-8610
	Tel: +81-3-5978-5812
	Fax: +81-3-5978-2694
	Email: kkondo@cc.ocha.ac.jp
	Department of Foods and Nutrition,
	Ewha Women’s University,
	Seo-dae moon Ku,
	Seoul 120-750
	Tel: +82-2-393-0051
	Fax: +82-2-393-5903
	Email: kim0051@unitel.co.kr
	Malaysia
	Professor of Medicine,
	Universiti Kebangsaan Malaysia,
	Jalan Raja Muda Abdul Aziz,
	50300 Kuala Lumpur
	Tel: +60-3-440-5000
	Fax: +60-3-291-2659
	Health Coordinator,
	South Pacific Commission,
	BP D5, Noumea Cedex
	Tel: +687-26-2000
	Fax: +687-26-3818
	Food & Nutrition Research Institute,
	Pedro Gil Street, PO Box EA-467,
	Emita, Manila 1000
	Tel: +63-2-823-8071
	Fax: +63-2-823-8934
	Block 135, Serangoon Avenue 3, #10–01, Singapore 556114
	Tel: +65-979-96456
	Fax: +65-858-5985
	Email: padeu@singnet.com.sg
	National Taiwan University
	No. 1, Jen Ai Road,
	1st Section, Taipei 10018
	Tel: +886-2-321-2258
	Fax: +886-2-322-4793
	Division of Nutrition, Dept of
	Paediatrics, Faculty of Medicine,
	Chiang Mai University,
	Chiang Mai 50002
	Tel: +66-53-221-122
	Fax: +66-52-217-144
	Email: prasong@changmai.ac.th
	National Institute of Nutrition,
	48 Tang Bat Ho, Hanoi
	Tel: +84-4971-7090
	Fax: +84-4971-7885
	* SEAMO-TROPMED = South East Asia Ministry of Education, Tropical Medicine

	programme.pdf
	THE NUTRITION SOCIETY
	AUSTRALIA
	Volume 27
	
	
	Twenty-seventh Annual Scientific Meeting

	Renate Zilkens
	National Program Committee





	program2.pdf
	PROGRAM
	SUNDAY 30 DECEMBER 2003
	MONDAY 1 DECEMBER 2003
	TUESDAY 2 DECEMBER 2003
	WEDNESDAY 3 DECEMBER 2003
	POSTER PRESENTATIONS

	abstracts.pdf
	References
	CK Booth
	Nutritional factors in the development of age-related eye disease
	School of Health Sciences, Deakin University, Burwood, VIC 3215
	Conclusions - Adolescent dietary restraint behaviour is associated with weight status in young adults, but this is conditional on their adolescent BMI.
	Outcomes - Study 1: In contrast to observations in France1, preliminary analyses did not show significant associations between plasma Se and measures of thyroid status. Study2:  Se supplementation resulted in a trend towards lower T4 confirming an earlie
	Department of Human Nutrition, University of Otago, Dunedin, New Zealand
	PL McLennan1,2, LC Tapsell1, AJ Owen1, IF Gutteridge2
	Effects of vitamin C and grape-seed polyphenols on blood pressure in treated hypertensive individuals: results of a randomised double blind, placebo-controlled trial
	C Margerison, CA Nowson, T Worsley, MK Jorna, AG Frame
	School of Health Sciences, Deakin University, Burwood, VIC 3125
	Dietary fibre intake and prevalence of dyslipidemia in Type-2 diabetic subjects
	P Nichols, B Mooney, N Elliott
	CSIRO Marine Research, GPO Box 1538, Hobart, Tasmania 7000, Australia
	Nutritional evaluation of weevil-resistant transgenic peas with chickens
	LG Smithers1, AJ McPhee2, RA Gibson1, M Makrides1
	
	
	DHA



	RA Gibson
	Child Health Research Institute, North Adelaide SA 5006
	K Zhu, H Greenfield, X Du, Q Zhang, DR Fraser
	Faculty of Veterinary Science, University of Sydney, NSW 2006
	Dept of Agricultural Sciences, La Trobe University, VIC 3086
	Lipid composition of canine prostate tissue

	abstracts.pdf
	References
	CK Booth
	Nutritional factors in the development of age-related eye disease
	School of Health Sciences, Deakin University, Burwood, VIC 3215
	Conclusions - Adolescent dietary restraint behaviour is associated with weight status in young adults, but this is conditional on their adolescent BMI.
	Outcomes - Study 1: In contrast to observations in France1, preliminary analyses did not show significant associations between plasma Se and measures of thyroid status. Study2:  Se supplementation resulted in a trend towards lower T4 confirming an earlie
	Department of Human Nutrition, University of Otago, Dunedin, New Zealand
	PL McLennan1,2, LC Tapsell1, AJ Owen1, IF Gutteridge2
	Effects of vitamin C and grape-seed polyphenols on blood pressure in treated hypertensive individuals: results of a randomised double blind, placebo-controlled trial
	C Margerison, CA Nowson, T Worsley, MK Jorna, AG Frame
	School of Health Sciences, Deakin University, Burwood, VIC 3125
	Dietary fibre intake and prevalence of dyslipidemia in Type-2 diabetic subjects
	P Nichols, B Mooney, N Elliott
	CSIRO Marine Research, GPO Box 1538, Hobart, Tasmania 7000, Australia
	Nutritional evaluation of weevil-resistant transgenic peas with chickens
	LG Smithers1, AJ McPhee2, RA Gibson1, M Makrides1
	
	
	DHA



	RA Gibson
	Child Health Research Institute, North Adelaide SA 5006
	K Zhu, H Greenfield, X Du, Q Zhang, DR Fraser
	Faculty of Veterinary Science, University of Sydney, NSW 2006
	Dept of Agricultural Sciences, La Trobe University, VIC 3086
	Lipid composition of canine prostate tissue

	program2.pdf
	PROGRAM
	SUNDAY 30 DECEMBER 2003
	MONDAY 1 DECEMBER 2003
	TUESDAY 2 DECEMBER 2003
	WEDNESDAY 3 DECEMBER 2003
	POSTER PRESENTATIONS

	abstracts.pdf
	References
	CK Booth
	Nutritional factors in the development of age-related eye disease
	School of Health Sciences, Deakin University, Burwood, VIC 3215
	Conclusions - Adolescent dietary restraint behaviour is associated with weight status in young adults, but this is conditional on their adolescent BMI.
	Outcomes - Study 1: In contrast to observations in France1, preliminary analyses did not show significant associations between plasma Se and measures of thyroid status. Study2:  Se supplementation resulted in a trend towards lower T4 confirming an earlie
	Department of Human Nutrition, University of Otago, Dunedin, New Zealand
	PL McLennan1,2, LC Tapsell1, AJ Owen1, IF Gutteridge2
	Effects of vitamin C and grape-seed polyphenols on blood pressure in treated hypertensive individuals: results of a randomised double blind, placebo-controlled trial
	C Margerison, CA Nowson, T Worsley, MK Jorna, AG Frame
	School of Health Sciences, Deakin University, Burwood, VIC 3125
	Dietary fibre intake and prevalence of dyslipidemia in Type-2 diabetic subjects
	P Nichols, B Mooney, N Elliott
	CSIRO Marine Research, GPO Box 1538, Hobart, Tasmania 7000, Australia
	Nutritional evaluation of weevil-resistant transgenic peas with chickens
	LG Smithers1, AJ McPhee2, RA Gibson1, M Makrides1
	
	
	DHA



	RA Gibson
	Child Health Research Institute, North Adelaide SA 5006
	K Zhu, H Greenfield, X Du, Q Zhang, DR Fraser
	Faculty of Veterinary Science, University of Sydney, NSW 2006
	Dept of Agricultural Sciences, La Trobe University, VIC 3086
	Lipid composition of canine prostate tissue


