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SUNSHINE & VITAMIN D

While we can get some vitamin D
from food, about 90% of our daily
requirement comes from exposure

to the sun. However, as a consequence
of our sun-smart behaviour, deficiency
of vitamin D is becoming a growing
world-wide problem.
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B.Y.O. VITAMIN D

When ultraviolet B light in sunlight strikes our
skin, it activates a substance in our skin known
as pro-vitamin D3, converting it to pre-vitamin
D3. This molecule undergoes isomerisation,
which means it changes shape, resulting in a
change in its properties. It's then released into
the bloodstream, and when it arrives in the
liver it is further modified into a storage form
of vitamin D. When this substance reaches
the kidneys, it is finally converted into the
biologically active form of vitamin D—the
molecule that plays an active role in a variety
of functions in our bodies.?

The vitamin D that is in food is less
biologically active than the type produced in
our bodies, and because we can make our
own vitamin D, it's often called a hormone
rather than a vitamin.#

It should be noted that as we get older, we
have less pro-vitamin D3 in our skin, and this
contributes to vitamin D deficiency in older
people.’




VITAMIN D AND HEALTHY BONES

Vitamin D enhances absorption of calcium from the intestine into the blood
stream, to maintain appropriate blood concentrations of calcium. In fact, this

is its key focus. If the blood concentration of calcium falls too low, vitamin D will
actually stimulate the release of some calcium out of bones and into the blood
stream.?

By enhancing calcium absorption from food, vitamin D ensures calcium is
available to be deposited in bone tissue, helping to keep them strong and
protecting against conditions such as osteoporosis in adults, and rickets in
children.

The blood levels of vitamin D that are considered optimal are still being
worked out exactly, but there are levels that are clearly associated with
deficiency symptoms. Almost one-third of Australian adults are believed to
have inadequate levels of vitamin D.¢

VITAMIN D STATUS BLOOD LEVEL
DESCRIPTION®’ OF VITAMIN D¢/

Excess — results in too much calcium in 220 nmol/L
the blood (hypercalcaemia)

Inadequate <50 nmol/L

‘Low/insufficient - <35 nmol/L
(A M e S = P P o Sepel s . 3 P i
Mild deficie AT e _-3@ﬂ%’mmqll/l,__ ' :
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Vitamin D—other roles

Vitamin D does much more than help us have healthy bones. We now know
that it also regulates the activity of hundreds of genes in the human body,
including many involved in neuromuscular (nerve muscle interaction) and
immune system functioning. It controls cell growth and differentiation in

a variety of tissues, contributing to healthy skin and hair, and protection
against cancer.”?

In older people, vitamin D levels below 60-75 nmol/L have been associated
with muscle weakness and impaired balance, as well as accelerated

loss of muscle mass, strength and physical function.® It's important to

note that research has found associations between very high vitamin D
levels and poor health outcomes, so megadose supplementation is not
recommended.¢

VITAMIN D AND CANCER PREVENTION

Hard as it may be to believe, sunshine via vitamin D helps protect against
a variety of cancers, including melanomas. While there is no doubt that
melanoma risk is increased by getting sunburnt, there is also significant
evidence that appropriate exposure to the sun is protective, with the
possible exception of people with red hair.’® For example, one study
found getting sunburnt during childhood strongly correlated with the
development of melanoma, but participating in outdoor activities during
childhood was protective against melanoma.'' Research has found that
vitamin D specifically protects against skin cell death and damage caused
by ultraviolet radiation.

Living at higher northern latitudes, where sunlight intensity is reduced,

is linked to an increased risk of dying from a number of other cancers.?
Research has found evidence that vitamin D in particular protects against
prostate'’3, colon ', and breast cancer,’ and that deficiency of vitamin D
may be linked to some types of leukaemia.’® According to one study,
achieving adequate vitamin D levels across whole populations would
prevent around 58,000 new cases of breast cancer and 49,000 new
cases of bowel cancer each year in the United States and Canada."”
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VITAMIN D AND DIABETES

Emerging research is finding some interesting links between vitamin D and
diabetes. One study investigated people who already had pre-diabetes—where
blood sugar levels are above normal. The study found that participants with

the highest blood levels of vitamin D had a 48% lower risk of having metabolic
syndrome—a condition which increase the risk of developing type 2 diabetes."®

Researchers found that people with low levels of vitamin D were significantly
less sensitive to insulin—a major risk factor for, and feature of, type 2 diabetes."

Type 1 diabetes, an auto-immune disease, occurs more frequently in

populations at higher latitudes.?® And one study found that children who

were deficient in vitamin D had a fourfold increased risk of developing type 1 |
diabetes later in life.?!

VITAMIN D AND MULTIPLE SCLEROSIS (MS)

People living at higher latitudes also have higher rates of MS.?? And a recent
study found that MS patients with the highest vitamin D levels had the fewest
attacks and slowest disease progression, suggesting the possible benefit of
Vitamin D in reducing the severity of MS.%

SUNSHINE AND MENTAL HEALTH

The association between gloomy winter days and depression has been well |
known for a long time. Known as SAD (Seasonal Affective Disorder), it's linked i
to serotonin, a key brain chemical that helps regulate mood. Serotonin levels
are low in people suffering depression, and also in healthy people during
winter. Conversely, higher serotonin levels are seen on sunny days.?*# A
higher frequency of SAD is also seen at higher latitudes.?*” [

In a recent study, rats kept in the dark for six weeks exhibited depressive
behaviour, and also suffered damage in regions of the brain that are under-
active in depressed humans. Additionally, neurons that produce chemicals
involved in emotion, pleasure and cognition were observed in the process
of dying.?®

Multiple tissues throughout the human body contain receptors for vitamin

D, indicating that it performs important functions in a variety of locations.?*
Appropriate exposure to the right sunshine is proving to be crucial for good
health and wellbeing.
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WHAT IS APPROPRIATE EXPOSURE?

The amount of sunshine we require varies significantly
depending on a number of factors, but in general,
arms, face and hands should be exposed for 10
minutes each dayjduring summer, and 30 minutes
each day during winter.>!

The type of exposure is-also important. The extreme
heat of the middle of a summer’s day should be
avoided, and extra care should be taken on days with
a high UV Index.3To minimise the risk of skin cancer,

don't get sunburnt o, :
. i

The best sunshlne is available mlJmornlng and mld {
to lat aftelrnoon . Try to get some good sunshine
every day! £
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BENEFICIAL BUGS

How human are you? It may seem a strange question to ask, but recently 4
scientists have pointed out that our bodies contain ten times more bacterial
cells than human cells.3¥3 Many reside in our gastro-intestinal system (also
known as the gut), and have been referred to as a newly discovered organ.
The term currently used to describe the complex ecosystem of organisms
living in our body is microbiome.*

Should we be worried that we have trillions of micro-organisms living inside
us? In fact, if you have the right kind of bugs, you should be glad! The
Human Microbiome Project is looking at connections between changes in the
microbiome and changes in human health. According to a senior investigator
on the project, “We need to start thinking of ourselves as super-organisms.
This is the second genome—the bacterial genomes as well as the human
genomes—all of that is part of the true genetic content of a human. "%

High praise is being heaped on our microbiome. “These micro-organisms are
not simply passengers or parasites. Many of them are performing functions
essential to our health and wellbeing.”¥” In fact, it's been estimated that “the
microbiome provides more genes that contribute to human survival than the
human genome itself provides.” 384

Microbes in our gut ferment (digest) fibre and other undigested material such
as resistant starch. The by-products include fatty acids, which are beneficial to
intestinal cells and have other favourable impacts both within the bowel and
in other parts of the body. Microbes in our gut are also an important element
of our immune system, with the capacity to both stimulate and suppress
immune functioning as required.*' They also “improve digestion, enhance the
absorption of nutrients, make vitamins, improve bowel habits and limit the
growth of harmful bacteria.”*

There are huge individual differences in the makeup of our microbiome. Our
personal collection is determined by the microbes we are exposed to, Yvhat
we feed them, and the developmental stage we are at.® For example, in
infants a significant factor in microbiome development is breastmilk versus
formula milk, and research suggests that babies born by caesarean section
miss out on helpful exposure to their mother’s microbes. 4

An important element of a healthy microbiome is diversity, and this aspect
may be altered by the excessive use of broad-spectrum antibiotics. This is
particularly pertinent during infancy and childhood, when populations of
different species are just beginning to gain a foothold. A recent study found

a significant reduction in the number of beneficial bacteria in infants treated
with a broad-spectrum antibiotic, and although the numbers eventually
recovered the species diversity didn't.*

Can your microbiome keep you slim? Experiments conducted on mice suggest

it might. A group of mice were bred and raised in such a way that they were
microbe-free—they had no microbiome at all. Efforts to make them obese by
dietary methods were largely unsuccessful. Next, the researchers took microbes
from other mice—one fat group and one lean group—and implanted them in

the microbe-free group. Those colonised with microbes from the fat mice
subsequently put on a lot more weight than those colonised from the lean mice.’
The evidence is mounting for the contribution of an impaired microbiome in the
development of obesity, metabolic syndrome, and type 2 diabetes. -0

The human digestive tract is referred to as our second brain because it contains
500 million neurons (nerve cells) and can operate independently of our brain.
Studies have clearly demonstrated that gut bacteria interact with these neurons,
and changes in the bacteria can alter anxiety-like behaviours and memory
function. Additionally, signals produced by the metabolic products of gut
bacteria can travel to the brain and impact functioning in the central nervous
system. For these reasons and more, an unbalanced microbiome is being
investigated for its possible role in the development of ADHD (attention-deficit
hyperactivity disorder), autism, depression, and other related conditions.5'

Other lines of investigation include links with inflammatory bowel disease,
allergies, cancer, and auto-immune diseases such as type 1 diabetes, asthma
and rheumatoid arthritis.

HOW CAN | KEEP MY MICROBIOME HEALTHY?

Because the worlds’ populations have already had their collective microbiomes
altered by generations of diet and lifestyle changes, scientists aren’t sure
exactly what a healthy microbiome looks like, 2% but they’ve made good
progress in identifying what's common.3*3 They also have a good idea of what
a bad one looks like, and how to avoid it.

EXPOSURE TO GOOD BACTERIA

The right kind of bacteria can be introduced to the intestine by, if possible,
breastfeeding infants and avoiding caesarean births. If your gut microbiome has
been disturbed, (e.g. by gastroenteritis) you can help get some good bacteria
populations back on their feet by eating specialised microbe-containing
foods,* such as yoghurt and cultured dairy and dairy-alternative foods, and
pickled or fermented vegetables (unpasteurised) such as sauerkraut.

DISCOVERYCOURSES.COM
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Populations of good bacteria will flourish if you eat prebiotics—foods that feed good
bacteria—which essentially means eating high fibre foods,** and an extensive variety
ant foods. Additionally, if possi void excessive use of antibiotics.

There is so much more to our bodies than what we've ever realised. The implications
of modern-day living and eating are more far-reaching than we could have imagined.
By getting back in tune with how our body needs to be cared for, we can experience
profound benefits—many of which we still don’t know about.

REFERENCES

1. M.P. Curado, B. edwards, H.R. shin, et al. Cancer Incidence in Five
Continents. In: Cancer IAfRo, ed. Vol IX. Lyons, France: International
Agency for Research on Cancer; 2007 o 2. Staples M, Marks R, Giles G.
Trends in the incidence of non-melanocytic skin cancer (NMSC) treated in
Australia 1985-1995: are primary prevention programs starting to have
an effect? Int J Cancer. Oct 5 1998;78(2):144-148 o 3. Wolff AE, Jones
AN, Hansen KE. Vitamin D and musculoskeletal health. Nat Clin Pract
Rheumatol. Nov 2008;4(11):580-588 e 4. Norman AW. From vitamin D
to hormone D: fundamentals of the vitamin D endocrine system essential
for good health. The American Journal of Clinical Nutrition. August 1,
2008 2008;88(2):4915-499S e 5. Mosekilde L. Vitamin D and the elderly.
Clin Endocrinol (Oxf). Mar 2005;62(3):265-281 * 6. Nowson CA,
McGrath JJ, Ebeling PR, et al. Vitamin D and health in adults in Australia
and New Zealand: a position statement. Med J Aust. Jun 18
2012;196(11):686-687 » 7. The Nutrient Reference Values for Australia
and New Zealand. Vitamin D. Nutrients 2013; http://www.nrv.gov.au/
nutrients/vitamin%20d.htm. Accessed February, 2013 ¢ 8. Mead MN.
Benefits of sunlight: a bright spot for human health. Environ Health
Perspect. Apr 2008;116(4):A160-167 9. Lips P. Vitamin D physiology.
Progress in Biophysics and Molecular Biology. 2006;92(1):4-8

10. Newton-Bishop JA, Chang YM, Elliott F, et al. Relationship between
sun exposure and melanoma risk for tumours in different body sites in a
large case-control study in a temperate climate. Eur J Cancer. Mar
2011;47(5):732-741 * 11. Kaskel P, Sander S, Kron M, Kind P, Peter RU,
Krahn G. Outdoor activities in childhood: a protective factor for
cutaneous melanoma? Results of a case-control study in 271 matched
pairs. BrJ Dermatol. Oct 2001;145(4):602-609 ¢ 12. Dixon KM, Deo SS,
Wong G, et al. Skin cancer prevention: a possible role of
1,25dihydroxyvitamin D3 and its analogs. J Steroid Biochem Mol Biol.
Oct 2005;97(1-2):137-143 » 13. Bao BY, Ting HJ, Hsu JW, Lee YF.
Protective role of 1 alpha, 25-dihydroxyvitamin D3 against oxidative
stress in nonmalignant human prostate epithelial cells. Int J Cancer. Jun
15 2008;122(12):2699-2706 ¢ 14. Ahearn TU, McCullough ML, Flanders
WD, et al. A randomized clinical trial of the effects of supplemental
calcium and vitamin D3 on markers of their metabolism in normal
mucosa of colorectal adenoma patients. Cancer Res. Jan 15
2011;71(2):413-423 » 15. Abbas S, Chang-Claude J, Linseisen J. Plasma
25-hydroxyvitamin D and premenopausal breast cancer risk in a German
case-control study. Int J Cancer. Jan 1 2009;124(1):250-255

16. Boscoe FP, Schymura MJ. Solar ultraviolet-B exposure and cancer

_—

\ \

incidence and mortality in the United States, 1993-2002. BMC Cancer.
2006;6:264 » 17. Garland CF, Gorham ED, Mohr SB, Garland FC.
Vitamin D for cancer prevention: global perspective. Ann Epidemiol. Jul
2009;19(7):468-483 « 18. Mitri J, Dawson-Hughes B, Hu FB, Pittas AG.
Effects of vitamin D and calcium supplementation on pancreatic < cell
function, insulin sensitivity, and glycemia in adults at high risk of
diabetes: the Calcium and Vitamin D for Diabetes Mellitus (CaDDM)
randomized controlled trial. The American Journal of Clinical Nutrition.
August 1, 2011 2011;94(2):486-494 ¢ 19. Chiu KC, Chu A, Go VL, Saad
MF. Hypovitaminosis D is associated with insulin resistance and beta cell
dysfunction. Am J Clin Nutr. May 2004;79(5):820-825 ¢ 20. Mohr SB,
Garland CF, Gorham ED, Garland FC. The association between
ultraviolet B irradiance, vitamin D status and incidence rates of type 1
diabetes in 51 regions worldwide. Diabetologia. Aug 2008;51(8):1391-
1398 e 21. Hypponen E, Laara E, Reunanen A, Jarvelin MR, Virtanen
SM. Intake of vitamin D and risk of type 1 diabetes: a birth-cohort study.
Lancet. Nov 3 2001;358(9292):1500-1503 « 22. Simpson S, Jr., Blizzard
L, Otahal P, Van der Mei |, Taylor B. Latitude is significantly associated
with the prevalence of multiple sclerosis: a meta-analysis. J Neurol
Neurosurg Psychiatry. Oct 2011;82(10):1132-1141 ¢ 23. Mayne CG,
Spanier JA, Relland LM, Williams CB, Hayes CE. 1,25-Dihydroxyvitamin
D3 acts directly on the T lymphocyte vitamin D receptor to inhibit
experimental autoimmune encephalomyelitis. Eur J Immunol. Mar
2011,41(3):822-832 * 24. Spindelegger C, Stein P, Wadsak W, et al.
Light-dependent alteration of serotonin-1A receptor binding in cortical
and subcortical limbic regions in the human brain. World J Biol
Psychiatry. Sep 2012;13(6):413-422 ¢ 25. Ciarleglio CM, Resuehr HE,
McMahon DG. Interactions of the serotonin and circadian systems:
nature and nurture in rhythms and blues. Neuroscience. Dec 1
2011;197:8-16 » 26. Kegel M, Dam H, Ali F, Bjerregaard P. The
prevalence of seasonal affective disorder (SAD) in Greenland is related
to latitude. Nord J Psychiatry. 2009;63(4):331-335 e 27. Mersch PP,
Middendorp HM, Bouhuys AL, Beersma DG, van den Hoofdakker RH.
Seasonal affective disorder and latitude: a review of the literature. J
Affect Disord. Apr 1999;53(1):35-48 ® 28. Gonzalez MM, Aston-Jones
G. Light deprivation damages monoamine neurons and produces a
depressive behavioral phenotype in rats. Proc Natl Acad Sci U S A. Mar
252008;105(12):4898-4903 * 29. Holick MF. Vitamin D: evolutionary,
physiological and health perspectives. Curr Drug Targets. Jan
2011;12(1):4-18 * 30. Holick MF. Vitamin D: a d-lightful solution for
health. J Investig Med. Aug 2011;59(6):872-880 ¢ 31. Cancer Council
NSW. Vitamin D and sun protection. 2013. http://www.cancercouncil
com.au/70107/reduce-risks/sun-protection/tips-for-bein

DISCOVERYCOURSES.COM

17



18

REFERENCES (CONT.)

tips-for-sun-protection/vitamin-d-and-sun-protection/?pp=33860.
Accessed February 2013 e 32. Paxton GA, Teale GR, Nowson CA, et al.
Vitamin D and health in pregnancy, infants, children and adolescents in
Australia and New Zealand: a position statement. Med J Aust. Feb 18
2013;198(3):142-143 * 33. Savage DC. Microbial ecology of the
gastrointestinal tract. Annu Rev Microbiol. 1977;31:107-133 e 34. Hattori
M, Taylor TD. The human intestinal microbiome: a new frontier of human
biology. DNA Res. Feb 2009;16(1):1-12 ® 35. Lepage P, Leclerc MC,
Joossens M, et al. A metagenomic insight into our gut's microbiome. Gut.
Jan 2013;62(1):146-158 » 36. Stettler M. Our Lives Depend On Bacterial
Ecosystems. 2012. http://www.ecology.com/2012/01/02/lives-depend-
bacterial-ecosystems/ ¢ 37. Wickson F. Why We Need To Forget About
The Environment. 2012. http://theconversation.com/why-we-need-to-
forget-about-the-environment-8818. Accessed February 2013

38. National Institutes of Health. The Healthy Human Microbiome.

NIH Research Matters. 2012. http://www.nih.gov/researchmatters/
june2012/06252012microbiome.htm. Accessed February 2013 e

39. Methé BA NK, Pop M, Creasy HH, Giglio MG, Huttenhower C,
Gevers D, Petrosino JF, Abubucker S, Badger JH, Chinwalla AT, Earl AM,
FitzGerald MG, Fulton RS, Hallsworth-Pepin K, Lobos EA, Madupu R,
Magrini V, Martin JC, Mitreva M, Muzny DM, Sodergren EJ, Versalovic J,
Wollam AM, Worley KC, Wortman JR, Young SK, Zeng Q, Aagaard KM,
Abolude OO, Allen-Vercoe E, Alm EJ, Alvarado L, Andersen GL, Anderson
S, Appelbaum E, Arachchi HM, Armitage G, Arze CA, Ayvaz T, Baker CC,
Begg L, Belachew T, Bhonagiri V, Bihan M, Blaser MJ, Bloom T, Bonazzi
VR, Brooks P, Buck GA, Buhay CJ, Busam DA, Campbell JL, Canon SR,
Cantarel BL, Chain PS, Chen IM, Chen L, Chhibba S, Chu K, Ciulla DM,
Clemente JC, Clifton SW, Conlan S, Crabtree J, Cutting MA, Davidovics
NJ, Davis CC, DeSantis TZ, Deal C, Delehaunty KD, Dewhirst FE, Deych E,
Ding Y, Dooling DJ, Dugan SP, Dunne W Jr, Durkin A, Edgar RC, Erlich RL,
Farmer CN, Farrell RM, Faust K, Feldgarden M, Felix VM, Fisher S, Fodor
AA, Forney L, Foster L, Di Francesco V, Friedman J, Friedrich DC, Fronick
CC, Fulton LL, Gao H, Garcia N, Giannoukos G, Giblin C, Giovanni MY,
Goldberg JM, Goll J, Gonzalez A, Griggs A, Gujja S, Haas BJ, Hamilton
HA, Harris EL, Hepburn TA, Herter B, Hoffmann DE, Holder ME, Howarth
C, Huang KH, Huse SM, Izard J, Jansson JK, Jiang H, Jordan C, Joshi V,
Katancik JA, Keitel WA, Kelley ST, Kells C, Kinder-Haake S, King NB,
Knight R, Knights D, Kong HH, Koren O, Koren S, Kota KC, Kovar CL,
Kyrpides NC, La Rosa PS, Lee SL, Lemon KP, Lennon N, Lewis CM, Lewis
L, Ley RE, Li K, Liolios K, Liu B, Liu'Y, Lo CC, Lozupone CA, Lunsford R,
Madden T, Mahurkar AA, Mannon PJ, Mardis ER, Markowitz VM,
Mavrommatis K, McCorrison JM, McDonald D, McEwen J, McGuire AL,
Mclnnes P, Mehta T, Mihindukulasuriya KA, Miller JR, Minx PJ, Newsham I,
Nusbaum C, O’Laughlin M, Orvis J, Pagani |, Palaniappan K, Patel SM,
Pearson M, Peterson J, Podar M, Pohl C, Pollard KS, Priest ME, Proctor
LM, Qin X, Raes J, Ravel J, Reid JG, Rho M, Rhodes R, Riehle KP, Rivera
MC, Rodriguez-Mueller B, Rogers YH, Ross MC, Russ C, Sanka RK, Sankar
P, Sathirapongsasuti J, Schloss JA, Schloss PD, Schmidt TM, Scholz M,
Schriml L, Schubert AM, Segata N, Segre JA, Shannon WD, Sharp RR,
Sharpton TJ, Shenoy N, Sheth NU, Simone GA, Singh I, Smillie CS, Sobel
JD, Sommer DD, Spicer P, Sutton GG, Sykes SM, Tabbaa DG, Thiagarajan
M, Tomlinson CM, Torralba M, Treangen TJ, Truty RM, Vishnivetskaya TA,
Walker J, Wang L, Wang Z, Ward DV, Warren W, Watson MA, Wellington
C, Wetterstrand KA, White JR, Wilczek-Boney K, Wu YQ, Wylie KM, Wylie
T, Yandava C, Ye L, Ye Y, Yooseph S, Youmans BP, Zhang L, Zhou Y, Zhu Y,
Zoloth L, Zucker JD, Birren BW, Gibbs RA, Highlander SK, Weinstock GM,
Wilson RK, White O. A framework for human microbiome research.
Nature. Jun 14 2012;486(7402):215-221 * 40. Huttenhower C GD, Knight
R, Abubucker S, Badger JH, Chinwalla AT, Creasy HH, Earl AM, FitzGerald
MG, Fulton RS, Giglio MG, Hallsworth-Pepin K, Lobos EA, Madupu R,
Magrini V, Martin JC, Mitreva M, Muzny DM, Sodergren EJ, Versalovic J,
Wollam AM, Worley KC, Wortman JR, Young SK, Zeng Q, Aagaard KM,
Abolude OO, Allen-Vercoe E, Alm EJ, Alvarado L, Andersen GL, Anderson
S, Appelbaum E, Arachchi HM, Armitage G, Arze CA, Ayvaz T, Baker CC,
Begg L, Belachew T, Bhonagiri V, Bihan M, Blaser MJ, Bloom T, Bonazzi V,

Brooks J, Buck GA, Buhay CJ, Busam DA, Campbell JL, Canon SR,
Cantarel BL, Chain PS, Chen IM, Chen L, Chhibba S, Chu K, Ciulla DM,
Clemente JC, Clifton SW, Conlan S, Crabtree J, Cutting MA, Davidovics
NJ, Davis CC, DeSantis TZ, Deal C, Delehaunty KD, Dewhirst FE, Deych E,
Ding Y, Dooling DJ, Dugan SP, Dunne WM, Durkin A, Edgar RC, Erlich RL,
Farmer CN, Farrell RM, Faust K, Feldgarden M, Felix VM, Fisher S, Fodor
AA, Forney LJ, Foster L, Di Francesco V, Friedman J, Friedrich DC, Fronick
CC, Fulton LL, Gao H, Garcia N, Giannoukos G, Giblin C, Giovanni MY,
Goldberg JM, Goll J, Gonzalez A, Griggs A, Gujja S, Haake SK, Haas BJ,
Hamilton HA, Harris EL, Hepburn TA, Herter B, Hoffmann DE, Holder ME,
Howarth C, Huang KH, Huse SM, Izard J, Jansson JK, Jiang H, Jordan C,
Joshi V, Katancik JA, Keitel WA, Kelley ST, Kells C, King NB, Knights D,
Kong HH, Koren O, Koren S, Kota KC, Kovar CL, Kyrpides NC, La Rosa PS,
Lee SL, Lemon KP, Lennon N, Lewis CM, Lewis L, Ley RE, Li K, Liolios K, Liu
B, Liu Y, Lo CC, Lozupone CA, Lunsford R, Madden T, Mahurkar AA,
Mannon PJ, Mardis ER, Markowitz VM, Mavromatis K, McCorrison JM,
McDonald D, McEwen J, McGuire AL, Mclnnes P, Mehta T,
Mihindukulasuriya KA, Miller JR, Minx PJ, Newsham |, Nusbaum C,
O’Laughlin M, Orvis J, Pagani |, Palaniappan K, Patel SM, Pearson M,
Peterson J, Podar M, Pohl C, Pollard KS, Pop M, Priest ME, Proctor LM,
Qin X, Raes J, Ravel J, Reid JG, Rho M, Rhodes R, Riehle KP, Rivera MC,
Rodriguez-Mueller B, Rogers YH, Ross MC, Russ C, Sanka RK, Sankar P,
Sathirapongsasuti J, Schloss JA, Schloss PD, Schmidt TM, Scholz M,
Schriml L, Schubert AM, Segata N, Segre JA, Shannon WD, Sharp RR,
Sharpton TJ, Shenoy N, Sheth NU, Simone GA, Singh I, Smillie CS, Sobel
JD, Sommer DD, Spicer P, Sutton GG, Sykes SM, Tabbaa DG, Thiagarajan
M, Tomlinson CM, Torralba M, Treangen TJ, Truty RM, Vishnivetskaya TA,
Walker J, Wang L, Wang Z, Ward DV, Warren W, Watson MA, Wellington C,
Wetterstrand KA, White JR, Wilczek-Boney K, Wu Y, Wylie KM, Wylie T,
Yandava C, Ye L, Ye Y, Yooseph S, Youmans BP, Zhang L, Zhou Y, Zhu Y,
Zoloth L, Zucker JD, Birren BW, Gibbs RA, Highlander SK, Methé BA,
Nelson KE, Petrosino JF, Weinstock GM, Wilson RK, White O. Structure,
function and diversity of the healthy human microbiome. Nature. Jun 14
2012;486(7402):207-214 » 41. Pray L, Pillsbury LP, Tomayko E. The Human
Microbiome, Diet, and Health: Workshop Summary: The National
Academies Press; 2012  42. Sanitarium. What are Prebiotics and
Probiotics. 2013; http://www.sanitarium.com.au/health-and-wellbeing/
prebiotics-and-probiotics. Accessed February, 2013 * 43. Backhed F.
Changes in intestinal microflora in obesity: cause or consequence? J
Pediatr Gastroenterol Nutr. Apr 2009;48 Suppl 2:556-57

44. Cabrera-Rubio R, Collado MC, Laitinen K, Salminen S, Isolauri E, Mira
A. The human milk microbiome changes over lactation and is shaped by
maternal weight and mode of delivery. Am J Clin Nutr. Sep 2012;96(3):544-
551 ¢ 45. Weizman Z. The factors influencing the human milk
microbiome. Am J Clin Nutr. Mar 2013;97(3):655-656 ¢ 46. Fouhy F,
Guinane CM, Hussey S, et al. High-throughput sequencing reveals the
incomplete, short-term recovery of infant gut microbiota following
parenteral antibiotic treatment with ampicillin and gentamicin. Antimicrob
Agents Chemother. Nov 2012;56(11):5811-5820  47. Ridaura VK, Faith
JJ, Rey FE, et al. Gut microbiota from twins discordant for obesity
modulate metabolism in mice. Science. Sep 6 2013;341(6150):1241214
48. Sanz Y, Santacruz A, Gauffin P. Gut microbiota in obesity and metabolic
disorders. Proc Nutr Soc. Aug 2010;69(3):434-441 & 49. Cani PD,
Delzenne NM. The role of the gut microbiota in energy metabolism and
metabolic disease. Curr Pharm Des. 2009;15(13):1546-1558 e 50. Tilg H.
Obesity, metabolic syndrome, and microbiota: multiple interactions. J Clin
Gastroenterol. Sep 2010;44 Suppl 1:516-18 ¢ 51. Hill E, Bornstein J. Can
a Gut Bacteria Imbalance Really Cause Autism? Health and Medicine.
2012. http://theconversation.com/can-a-gut-bacteria-imbalance-really-
cause-autism-9128. Accessed February 2013 * 52. The Human
Microbiome Project Consortium. Structure, function and diversity of the
healthy human microbiome. Nature. Jun 14 2012;486(7402):207-214  53.
Leach J. An Eaters Guide To a Healthy Microbiome. Human Food Project.
2012. http://humanfoodproject.com/an-eaters-guide-to-a-healthy-
microbiome/. Accessed February 2013 e 54. Avadhani A, Miley H.
Probiotics for prevention of antibiotic-associated diarrhea and Clostridium
difficile-associated disease in hospitalized adults--a meta-analysis. J Am
Acad Nurse Pract. Jun 2011;23(6):269-274 * 55. Hughes V. Microbiome:
Cultural differences. Nature. Dec 6 2012;492(7427):S14-15.

Written by Julie Hoey, Maddison Fox, Dr Darren Morton,
Dr Christiana Leimena, & Dr Ross Grant.

Edited by Christina Hawkins, Lyle Southwell, Sue Robinson,
Maddison Fox & Jade Guest.

Designed by Shelley Poole.

Course serviced by Adventist Media Network.

Course content provided by Sanitarium Health and Wellbeing,
Australasian Research Institute and Sydney Adventist Hospital.

HOSPITAL

Y
ﬁ;}

sever, Sanitarium

Australasian
- Research Institute

JULIE HOEY

BSc (Nutrition and Food Science),

Grad Dip Dietetics, Grad Dip Ed

A qualified dietitian and science teacher, Julie loves reading the
latest research into the amazing human body. With her husband
and six-year old daughter, she lives on 100 acres of bush in New
South Wales, and works at Avondale College of Higher Education.

MADDISON FOX

BSc (Nutrition), Hons (Dietetics), APD, AN,

BAppSc (Exercise and Sport Science), Sports Dietitian

Maddison is passionate about healthy food and its interaction
with the health of body, mind, heart and spirit. She utilises the
latest nutritional science to teach others how to create healthy
food, reduce obesity and the risk of disease and chronic conditions.

DR ROSS GRANT

PhD (NeuroPharmacology), MAppSc (Clin Chemistry)

BEd (Sc) (Biochemistry/Chemistry)

Dr Grant is a Biochemical Pharmacologist in the School of Medical
Sciences University of New South Wales, Clinical Associate
Professor at the University of Sydney Medical School and Head of
the Australasian Research Institute at Sydney Adventist Hospital.

DR DARREN MORTON

PhD (Human Physiology), MAppSc (Human Movement),
BEd (Distinction), Senior Lecturer at Avondale College of Higher Education

Darren is passionate about empowering others to live more. He
has delivered hundreds of presentations on lifestyle related topics all
over the world, written numerous publications and is a key presenter
on the Complete Health Improvement Program (CHIP). He enjoys
family time, triathlon and hang gliding.

DR CHRISTIANA LEIMENA

PhD (Cell Biology and Inherited Heart Disease),

BSc Hons (Biomedical Science)

As a medical science researcher, Christiana has worked in the field
of inherited heart disease for over a decade, and continues to
research the latest in medical health. Christiana loves to be active
in the outdoors and is passionate in sharing with others on how
to live a healthy, abundant life, both physically and spiritually.




- LESS IS MORE
ALL ABOUT ALCOHOL & CAFFEINE

10 WATER & SLEEF

WHY HYDRATION & REST ARE UNDERRA

A :
(11): SUNSHINE & BUGS

SUNLIGHT & INTESTINAL BACTERIA

12 FEELING GOOD

KEYS TO EMOTIONAL HEALTH ‘

13 LIVING IN FREEDOM

CARING FOR YOUR SPIRITUAL WELLBEING

VI431Ov4 1VNILS3LNI 8 LHOITNNS




