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Why Fibre Is Not Boring!

Scientifically, fibre is Dynamic and Developing
Transition from fibre as “inert” or “broom” to...
Active role in optimal health and disease prevention

Recognition of a “Family of Fibres”



Government Advice on Fibre
and Resistant Starch

Implications of the Suggested Dietary Targets for fibre:

To educate the public as to the benefits of having much higher fibre
intakes

To significantly modify individual dietary patterns to include
sufficient quantities of fibre in foods clients/patients find
acceptable.

The NHMRC’s acknowledgement of fibre’s disease fighting
potential is an important step in replacing the notion that fibre’s
role is solely that of “maintaining regularity”.



Government Advice on Fibre
and Resistant Starch

Dietary fibre and Bodyweight:

WHO

High intake of dietary fibre is the only dietary factor with the
convincing evidence required to protect against weight gain and
Obesity4

Florey Adelaide Male Aging Study.

Obesity in a cross-sectional survey of 1200 men. Tertiles of fibre
consumption were highly predictive of fat mass and central
adiposity

"Low fiber intake was the most reliable factor found to
Increase the risk of being in the highest tertile for % fat
mass.“>

4. World Health Organisation, Joint WHO/FAO Expert Consultation (2003) WHO Technical Report Series 916
5. Atlantis E et al (2008)AJCN ;88:95-104



Health Benefits of Resistant Starch

Bowel Health

» Beneficial reduction in stool pH

 Mild laxative effect

e Production of Short Chain Fatty Acids — in particular butyrate®

Butyrate

« Favoured energy source for colon cells’

» Capacity to reverse neoplastic changes in vitro®

* Induction of apoptosis (cell death) of damaged cells®
 Reversal of DNA damage with high protein intakes10

6.Young GP and Le Leu RK (2004) Journal of the Association of Official Analytical Chemists International 87(3):775-86
7.Schwiertz A et al (2002) Journal of Applied Microbiology 93 (1):157-62

8.Ferguson LR et al (2000) Nutrition and Cancer 36 (2):230-7

9.Mentschel J & Claus R (2003) Metabolism 52(11):1400-5

10.Toden S et al (2007) Cancer Biology & Therapy 6:2, 253-258



Health Benefits of Resistant Starch

Patterns of Short Chain Fatty Acids for various substrates as
a percentage of total acid production1™

Substrate Acetate Propionate Butyrate
Resistant Starch 41 21 38
Oat Bran 57 21 23
Wheat Bran 57 15 19
Cellulose 61 20 19
Guar Gum 59 26 11
Pectin 75 14 9

11. Champ MJ (2004) Journal of the Association of Official Analytical Chemists International 87(3):749-55



Health Benefits of Resistant Starch

Bowel Health

* Prebiotic effect

e Synbiotic effect!?

e Oral Re-hydration Therapy?!3

Prebiotic Action

“non-digestible carbohydrate substrates that stimulate the growth
and/or activity of beneficial bacteria in the colon to improve the
health of the host™4

12. Topping D, et al (2003) Proceedings of the Nutrition Society 62,171-176

13. Ragupathy P et al (2006) JPGN 42:362-368
14. Gibson GR & Roberfroid MB. (1995) Journal of Nutrition 125:1401-12



Health Benefits of Resistant Starch

Bowel Health

Prebiotics can assist in promoting bacterial colonisation and may
well be able to act as enhancers of probiotic bacteria'?

Resistant starches have prebiotic properties and may provide
protection to beneficial Bifidobacteria in vivo as they travel
through the upper gastrointestinal tract'> — the so-called
“synbiotic effect”.

12. ibid
15. Ridlon JM & Hylemon PB (2006) Cancer Biology & Therapy vol 5:issue 3, 273-4



Health Benefits of Resistant Starch

Bowel Health
Synbiotic effects
Synergistic interaction between pre and pro biotics

Hi-maize + Bifidobacterium lactis

.

Removal (via apoptosis) of DNA damaged cells'®

.

Implications for colorectal cancer prevention®®

16. Le Leu RK et al, (2005) J. Nutr. 135:996-1001
15. ibid



Health Benefits of Resistant Starch

Bowel Cancer - World Cancer Research Fund — Dietary Fibre

“Foods containing dietary fibre probably protect against colorectal cancer”

“Meta-analysis of cohort data showed a 10 per cent decreased risk of
colorectal cancer per 10 g/day”l’

Plausible Mechanism
“Fermentation products, especially short-chain fatty acids, are
produced by the gut flora from ...Short-chain fatty acids, such as butyrate,
induce apoptosis, cell cycle arrest and differentiation in experimental
studies.”1’

17. World Cancer Research Fund / AICR, 2007



Health Benefits of Resistant Starch

Bowel Health

Bowel Cancer in Africans

Burkitt first hypothesized fibre colon cancer connectionl8

Despite moving to a low fibre “Western” diet (low in NSP’s)

Indigenous Africans continue to have low rates of bowel cancer®20

Rates remain 10X lower than their white counterparts in the same region1®

Why?

Cold maize porridge — a dietary staple consumed by indigenous Africans
Rich source of RS 3 starch — retrograded form of RS

Fermentation produces SCFA’s may explain low bowel cancer rate?!

18. Burkitt DP. (1971) Cancer; 28:3-13.

19. O'Keefe SJD, et al. (1985) Hum Nutr Clin Nutr; 39:335-41.
20. Segal I. (2002); 17:249-52.

15. ibid

21. Ahmed R et al (2000). Am J Gastro, vol95 (4) 1017-1020



Health Benefits of Resistant Starch

Bowel Health

Oral Re-hydration Therapy

» Watery diarrhea is a major cause of childhood mortality
1.5 million children younger than 5 years dying each year

« Standard ORS corrects dehydration and helps prevent mortality BUT
does not reduce the duration or severity of diarrheald

Previous studies using HAMS-ORS in adults with cholera
iInduced diarrhea have shown significant reductions in fluid
loss and duration of diarrhea??

13. ibid
22. Ramakrishna B.S, et al (2000) New England Journal of Medicine Vol. 342, No5, 308-313



Health Benefits of Resistant Starch

Bowel Health

HAMS (Hi-maize) in ORS in Children with Diarrhea in India
Study of 178 children with diarrhea

Given either HAMS-ORS or G-ORS

Key Outcome

« Significant reduction in duration of diarrhea (6.25 hrs v 12.8 hrs)
e Trend towards lower stool weight in the first 24 hours?3

13. ibid



Health Benefits of Resistant Starch

Bowel Health
SCFA-mediated effects:

« Salvage of sodium and water
 Enhanced mucosal function and recovery

* Inhibition of chloride secretion (a driving force in secretory
diarrhea)*3

Resistant starch is a useful adjunct in ORS for both cholera
iInduced adult diarrhea as well has non cholera related
diarrhea in children?s

13. ibid



Health Benefits of Resistant Starch

Metabolic Health

Glycaemic Impact

A number of studies?3-26 indicate resistant starch (HAMS) has the ability to
beneficially impact postprandial glucose and insulin response.

Behall et al 2006

RS2 lowers the glucose and insulin responses in women by 24% and 38%
respectively.

Soluble fiber + resistant starch = reductions in blood glucose and insulin
levels of 33% and 59% respectively

23. Behall, K.M.; Hallfrisch, J. (2002). Eur J Clin Nutr 56(9):913-920.

24, Granfeldt, Y.; Drews, A.; Bjorck, I. (1995). J Nutr 125(3):459-465.

25. Glycaemic Index Testing, Inc. (2004) Toronto for National Starch and Chemical Company.
26. Behall, KM.; et al (2006) Diabetes Care 29(5):976-981



Health Benefits of Resistant Starch

Metabolic Health

Glycaemic Impact

Human interventions have demonstrate the ability for resistant
starch (Hi-maize) to increase insulin sensitivity in both healthy
as well as Type 2 diabetic subjects 2728

Zhang et al 2007

Type 2 diabetics with 30g RS2 (Hi-maize) for 4 weeks
* Increase in insulin sensitivity of 15%

» Decrease in fasting insulin of more than 20%

« Decrease in BMI

27. Robertson D, et al (2005) American Journal of Clinical Nutrition 82:559—67.
28. Zhang W, Chinese Journal of Preventive Medicine 2007: 41(2):101-104



The Future

Mucosal integrity and SCFA'’s — possible link to airways diseases?

Synbiotic effects and potential delivery systems for probiotic bacteria —
bowel health and bowel cancer prevention

Satiety effects — mechanisms and biomarkers

ORT - increased usage of RS globally

Increased RS intake — beyond current level of 3-9g/day
Fibre shakes its “boring” image !

Improved awareness and intake of fibre across all population groups
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