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Case study

Julie is a 43 yo advertising executive. She presents complaining of increasing fatigue (all day,
but can be worse just after meals), poor memory and concentration, flat mood, and steady
weight gain over the last few years (despite trying, she has had difficulty loosing it). She is using
her bowels 2-3 times a week, and regularly experiences bloating and excessive flatulence. She

does not exercise.

Physical examination findings:

Height — 157cm

Weight — 93kg

Waist hip ratio - 1.09

BP - 110/80 mmHg

Zinc (Zn) tally test — describes taste as like flat mineral water

Skin — pale complexion, dry and scaly, numerous red stretch marks

Family history:
Mother — Grave’s disease, osteoporosis, vitiligo

Father — type 2 diabetes, stroke (died aged 58)

24 hour recall diet:

B/fast — Bowl of Special K with skinny milk topped with banana

Mid am — rice cakes x 4 with tomato.

Lunch — sandwich (sour dough, margarine) — salad (tomato, lettuce, grated carrot, onion,
avocado) and cheese.

Mid pm — 50g bag of lollies (eaten through the afternoon)

Dinner — pasta (fresh beef ravioli) with vegetables (onion, corn, broccoli) and tomato based
sauce.

Drinks - water 4-6 glasses throughout the day, coffee x2 (equal x1, skinny milk), can of diet coke

x1, orange juice x1, wine 2-3 glasses most nights
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1. CASE DIAGNOSIS

MEDICAL DIAGNOSTIC APPROACH

Differential diagnosis

Fatigue is a symptom of many diseases, and may be differentiated into physiological and
psychological causes (Murtagh 2003, pp.820-1). A careful differential diagnosis of the causes of

increasing tiredness in this case is therefore warranted (Murtagh 2003, pp.820-1):

- psychogenic: e.g. stress, anxiety (Murtagh 2003, pp.820-4);

- organic: e.g. sleep-related disorders, food intolerance, celiac disease (CD), nutritional
deficiency, endocrine (hyper- and hypo-; Murtagh 2003, pp.820-2; Desailloud & Hober
2009); menopause (Murtagh 2003, p.822); or

- unknown: chronic fatigue syndrome, fibromyalgia (Murtagh 2003, p.821).

Similarly, possible causes for weight gain must also be considered, such as:

- simple exogenous obesity;
- endocrine disorders (e.g. hypothyroidism);
- drugs; or

- depression (Murtagh 2003, pp.860-1).

Causes for infrequent bowel movements, worse after eating, excessive bloating/flatulence also

need to be ruled out:

- ‘functional’ constipation;

- hypothyroidism;

- laxative abuse;

- malabsorption, irritable bowel syndrome (Murtagh 2003, pp.437-9, 518); or
- chemical sensitivities (Allen 2005, p.35).
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Medical probability diagnosis

Autoimmune hypothyroidism': based on supporting evidence outlined below (Murtagh 2003,

p.822).

Supporting evidence

Signs and Symptoms

sex, age (McDermott 1998, p.212);

- increasing fatigue, pale skin (MedlinePlus 2008);

- mental/physical slowing, depression, infrequent bowel movements (Murtagh 2003,
p.223);

- steady weight gain, mild obesity (body-mass-index [BMI] 37.7; Australian Better Health
Initiative 2008; Murtagh 2003, p.223); and

- dry scaly skin (Berkow & Fletcher 1992, p.1080).

Genetic links

Julie shows strong genetic links to back up the probable diagnosis, as indicated by her mother’s
autoimmune disorders (Grave disease and vitiligo; Berkow & Fletcher 1992, pp.1075, 1083,
2450).> A parent with an autoimmune disease increases the risk of their offspring having a

similar tendency (Shomon 2005 cited in Thyroid Info 2009; Berkow & Fletcher 1992, p.1083).?

' The thyroid gland has failed to produce enough thyroid hormone leading to persistent low levels of
circulating thyroid hormones (MedlinePlus 2009)

? Vitiligo has been associated with thyroid dysfunction (Berkow & Fletcher 1992, p.2450)

? Studies have indicated that mothers with Grave disease may lead to an impaired fetal hypothalamic-
pituitary-thyroid axis (Higuchi et al 2005, p.623)
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Secondary probable diagnosis

Hypothyroidism as well as obesity with non-specific GI symptoms (e.g. abdominal pain,
bloating) is becoming an increasing face of CD (Selby & Darke 2008, pp.25-31). Therefore, in
addition to the probable diagnosis, Julie’s presentation appears to be consistent with possible
malabsorption (Murtagh 2003, pp.439, 1243) such as CD (Selby & Darke 2008, pp.25-31) or gut
permeability/dysbiosis as indicated by bloating/excessive flatulence, worse after meals, pale dry
scaly skin (e.g. dermatitis herpetiformis; The University of Maryland Medical Center 2009) and
fatigue, cognitive deficit (Allen 2005, p.35). This therefore requires further investigation with

appropriate laboratory tests.

Additional probable diagnoses

Julie is possibly also perimenopausal, which may produce similar symptoms to hypothyroidism
(Better Health Channel 2008), or contribute/trigger her hypothyroid symptoms (Chahal & Drake
2007, p.176). She should therefore be tested in this context (Berg 2004, p.3).

In addition to her waist-hip-ratio and BMI figures, Julie’s paternal genetics suggest a strong
tendency to type 2 diabetes and cardiovascular disease (CVD) so there may also be a possibility
that her probable diagnosis is complicated further by insulin resistance (IR; Schumm-Draeger

2006, p.47).



Nineveh Daniel 107060

NATUROPATHIC OR MULTI-FACTORIAL ANALYSIS

Predisposing (irreversible) causes

Genetics: inherited tendencies

‘Inherited defects’ (Priest & Priest 1982, pp.41-3) or genetic links indicated by a family history
of Grave disease/vitiligo, suggest Julie has a potential/predisposition to developing dysfunctional
immunity (Priest & Priest 1982, pp.41-3). Similarly, Julie is also predisposed to sugar
dysregulation and CVD (Geissler & Powers 2000, pp.364, 403, 405). The paternal inherited
tendencies may now act as triggers, ‘switching on’ Julie’s predisposition to dysfunctional

immunity (Berkow & Fletcher 1992, pp.1083, 1109).

Julie may also be peri-menopausal (Murtagh 2003, p.1008) so that gradual hormonal changes
over time have been affecting the hypothalamic-pituitary-thyroid (HPT) axis thereby acting as a
trigger, switching on Julie’s tendency to dysfunctional thyroid (Chahal & Drake 2007, p.176).

Predisposing (reversible) causes

Under-nutrition and over-supply

Assuming Julie followed the same diet for several years, the quality of this diet may have led to
deficiencies in some areas and over supply in other areas. The key issues surround the quality

and quantity of proteins, carbohydrates, fats, and fibre intake.

Proteins

This category is poorly represented in Julie’s diet (small amount from beef ravioli and cheese,
probably reflecting less than 10% of total daily energy intake; TDEI). Ideally, Julie should be
consuming 45g (or at least 20% of TDEI) of good quality protein throughout each day,
particularly fish (National Health & Medical Research Council 2003, pp.52, 61, 113) to ensure
adequate building blocks for numerous metabolic products, especially hormones such as

triitodothyronine (T3) and thyroxine (T4; Geissler & Powers 2000, pp.144, 151).
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Since protein helps avoid hormonal deficiency, obesity (Geissler & Powers 2000, pp.151, 385;
Tahara et al 1985, p.1270) and type 2 diabetes (National Health & Medical Research Council
2003, pp.52, 61, 113), lack of protein is triggering genetic predispositions therefore contributing
to signs and symptoms (Cordain et al 2005, p.348).

Carbohydrates

Disproportionately high with highly processed, high glycemic index (GI) and
sugar/salt/additive/preservative items being consumed daily (‘Special K’, pasta, rice cakes,
lollies, 'Equal’, ‘Diet Coke’). By consuming high-GI carbohydrates, Julie is promoting a rapid
return to hunger, which increases energy intake and therefore weight gain (National Health &
Medical Research Council 2003, p.35). The high-GI foods are most likely destabilising blood
sugar regulation (National Health & Medical Research Council 2003, p.40) thus contributing to
thyroid dysfunction (Dimitriadis et al 2006, p.4930). Such a diet that encourages IR, further
affects thyroid function by interfering with peripheral T4 to T3 conversion (Dimitriadis et al

2006, p.4930).

Since processing strips many nutrients from carbohydrates, including Zn, magnesium (Mg),
calcium and chromium, Julie may also have a number of deficiencies (Pitchford 2002, pp.84-8,
162-6, 648) contributing to her numerous symptoms (The University of Sydney n.d.). Because
her diet lacks good quality whole-grains and legumes, which also help lower food GI, this further
explains her presenting symptoms (The University of Sydney n.d.)".

The carbohydrates consumed by Julie may also be producing symptoms of malabsorption (The
University of Maryland Medical Center 2009), so that possible intolerance/allergy must be

addressed in order to ensure Julie’s overall condition improves’.

* Particularly adverse effects of high-GI carbohydrates seen on plasma glucose/insulin (Riccardi &
Rivellese 2000, p.143)

> It is not unusual for gut hyperpermeability/intestinal dysbiosis issues to be co-morbid factors with auto-
immune diseases (Allen 2005, p.35)
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Fats

Saturated fats represent a significant proportion, probably of poor quality (and possibly even
trans-fats from tomato-based sauces/margarine/lollies), altogether likely representing over 50%
of TDEI. In addition, a lack of unsaturated essential fatty acids (EFAs), particularly omega-3 (n-
3), means that a failure of a proper omega-6:omega-3 ratio (n-6:n-3) may be contributing various
signs and symptoms consistent with dysfunctional immunity (Simopoulos 2008, p.674)° and
blood sugar dysregulation (Riccardi, Giacco & Rivellese 2004, p.447). For example, studies have
shown that consumption of saturated fat (strongly associated with weight gain) deteriorates
insulin sensitivity (Riccardi, Giacco & Rivellese 2004, p.447), which is subsequently connected

to impaired thyroid function (Galofre et al 2008, p.188).

Fibre

Julie’s low (especially soluble)-fibre high fat high-GI carbohydrate diet not only increases her
risk of triggering diabetes (National Health & Medical Research Council 2003, p.36)’, it is a
factor in her sustained weight gain (Lindstrém et al 2006, p.912). Fibre will help reduce energy
intake and help to maintain weight in a number of ways (Anderson et al 2009, p.188). Increasing
soluble fibre will substantially improve glycemic control, protect against obesity, improve her

bowel movements, and significantly enhance immune function (Anderson et al 2009, pp.192-7).

Additional comments

Coffee and wine contributes 6-10% of Julie’s energy intake/day, therefore contributing to weight
gain (National Health & Medical Research Council 2003, p.160). Excessive alcohol depletes
numerous micronutrients such as folate, vitamin A (National Health & Medical Research
Council 2003, p.158) and even interferes with dietary intake of EFAs (Kim et al 2007, p.1407),
all contributing to her dysfunctional immune system (Wintergerst, Maggini & Hornig 2007,

p.301).

% Keeping in mind the need to address n-6:n-3 (Simopoulos 2008, p.674), being obese means Julie needs
to reduce total fat intake to 20-25% of TDEI as part of weight management (National Health & Medical
Research Council 2003, pp.123-4)

7 Recent large prospective studies found cereal fibre intake inversely associated with risk of developing
type 2 diabetes and the protective effect was even greater when combined with a low total glycemic load
(National Health & Medical Research Council 2003, p.36)

-10-
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Additional predisposing (reversible) causes

unbalanced energy economics: nutritional insufficiency/overload coupled with lack of
exercise means energy intake is unequal to energy output (Bone 2003, pp.33-4);

lifestyle: lack of exercise, sedentary, high stress job reflected in her greater waist-to-hip
ratio, with abdominal adiposity (Geissler & Powers 2000, p.80);

encumbrance®: underlying thyroid dysfunction overlaid with under-functioning and/or an
over-loaded digestive system, where delayed gastric emptying prolongs exposure of

contents to digestive system (Mills 1993, p.337)

Excitatory factors9

Sustaining factors1

stress (Tsatsoulis 2006, p.382; Chrousos 2007, p.132);

possible malabsorption/food allergy issue (Murtagh 2003, pp.821-2), may lead to
gastrointestinal ~ dysfunction, imbalanced immunologic function via intestinal
hyperpermeability, thereby triggering a tendency to immune dysfunction (Hanaway 2006,
pp-53, 55; Bosi et al 2006, p.2824);

under-nutrition/oversupply (Wintergerst, Maggini & Hornig 2007, p.301).

0

altered HPT function (Chahal & Drake 2007, pp.176-8);

altered digestive function (Malik & Hodgson 2002, p.561), including mucosal integrity
(Hanaway 2006, p.55);

perimenopause-associated endocrine changes (Chahal & Drake 2007, pp.176-8); and
obesity-related functional/structural changes (Syed et al 2009, p.36; Mills & Bone 2007,
p-128).

Please refer to diagram 1 for a causal chain of events leading to Julie’s current condition.

¥ A sequence of metabolic events typically results in production of (toxic) by-products that need to be
promptly eliminated by the body (Priest & Priest 1982, p.7). Encumbrance is therefore accumulation of
waste material, which is capable of accumulating in various tissues encumbering metabolic processes
(Priest & Priest 1982, p.7)

? Direct provoking causes of a disease (Mills & Bone 2007, p.128)

' Pathophysiological changes that hold an individual in the disease phase; a factor that comes into play as
a result of disease process and specifically perpetuates the cycle (Mills & Bone 2007, p.128)

-11-
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Diagram 1: Causal Chain Of Events

Diet
Genetic susceptibility to immune (thyroid) dysfunction under-nutrition/oversupply
/
+
Triggers
v malabsorption/allergy?
Reduced/compromised immune function intestinal hyrﬁ:{rgermeablhty?
<
v < +
Subclinical hypothyroidism with Digestive encumbrance
non-specific GI symptoms /sluggish bowel
Perimenopause beginning of altered nutritional needs
shift in hormonal levels? +
l Lack of exercise/sedentary/stress
unbalanced energy economics
Energy imbalance, weight gain (obesity), IR

! '

Hypothyroidism progressing
IR, possible malabsorption

< lowered threshold of reactivity to triggers

KEY: bold italics- timeline events; boxes- causal factors
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2. TESTS TO CONFIRM PROBABILITY DIAGNOSIS

The following tests will assist in confirming our suspicions.

Physical examination

Check:

Pulse: slow, low-volume
Skin: cool

Hair: coarse, dry, brittle
Eyes/Face: puffiness
Voice: husky
Extremities: cold

Reflexes: normal contraction but delayed relaxation (Murtagh 2003, pp.222-3).
Laboratory examination

Laboratory tests should follow an algorithmic format, to minimise cost to the patient and
rule out the most likely cause/s of Julie’s condition. Depending on the results at each

stage, we will progress to the next step in order to determine what is going on for Julie.

The order of priority testing should therefore be:

-13-
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First stage (preliminary) testing"!

Standard blood test will performed by a GP at no cost to patient, which includes:

Full blood examination (FBE); electrolytes, urea/creatinine, liver function tests (LFTs),
glucose, cholesterol, triglycerides, high-density-lipoprotein (HDL)/low-density-
lipoprotein (LDL)- fasting, iron studies, thyroid stimulating hormone (TSH), vitamin
B12, red cell folate, follicle-simulating hormone (FSH), luteinising hormone (LH).

Expected outcome for a hypothyroidism/CD/perimenopause picture includes:

-  FBE- may appear macrocytic, possibly due to hypothyroid anaemia or CD
(Coghlan & Campbell 2002, p.3)

- LFTs- increased liver enzymes in hypothyroid (MedlinePlus 2008) or CD (Volta
2009, p.62);

- TSH- elevated in hypothyroid (Topliss & Eastman 2004, p.186)

- vitamin B12/folate/iron- deficiency common in CD (Selby & Darke 2008, pp.28,
30)

- Cholesterol/LDL- elevated in hypothyroidism (MedlinePlus 2008)

- Female hormone levels- elevated FSH/LH may indicate perimenopause (ARL
Pathology 2008, p.83; The Royal College of Pathologists of Australasia Manual
2009; Burger 2008, p.2266).

" Ideally if cost were not an issue we would also perform additional tests that may be warranted
in this case: functional liver detoxification profile (ARL Pathology 2008, p.45) and IgG food
sensitivity panel & intestinal permeability (ARL Pathology 2008, pp.55, 63-8).

-14-
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Second stage testing

a. In the event preliminary testing indicates high TSH and high cholesterol/LDL, we
should explore this further with T3/T4 to indicate levels of free T3/T4 (ARL
Pathology 2008, pp.113-6). Elevated TSH and subnormal T4 levels will help to
confirm our probable diagnosis (ARL Pathology 2008, p.116; Murtagh 2003, p.222).

b. If results are indicative of thyroid dysfunction, we may also perform a urine iodine test
for a reasonable cost of around AUD60 (ARL Pathology 2008, pp.135-6) to explore
the patient’s typical iodine intake over the last few weeks to help in later

supplementation (World Health Organisation 2004, p.303).

c. At this stage, if bloods are normal, or markers indicate deficiencies consistent with CD,
we may also do a CD screen using anti-gliadin antibody, anti-endomysial antibody,

anti-tissue trans-glutaminase antibody (Selby & Darke 2008, p.28)'*:

Third stage testing

In the event Julie’s T3/T4 is abnormal we may now order a thyroid antibody test to help

elucidate the type of thyroid disorder (ARL Pathology 2008, pp.113-6).

Fourth stage (medical) testing

If second stage CD screen test returns positive, Julie will be referred for small bowel

biopsy, the current gold standard to confirm CD (Selby & Darke 2008, p.28-32).

Please refer to diagram 2 for testing algorithm and potential outcomes.

'2 Ensure patient has consumed wheat/bread for a few weeks to prevent false negatives (Selby &
Darke 2008, p.28)

-15-
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Diagram 2: Lab Test Algorithm

basic bloods
hormone profiles

? TSH? i Peri-menopausal? !

T3/T4, urine
iodine tests

\ Abnormal?

Order thyroid

antibody test

¢ Iron/Folate/B12? l

______________________

CD screen

Abnormal?
Order bowel
biopsy

@)
=}
)

______________________
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3. TREATMENT PLAN

Key treatment aims/goals

We will endeavour to break the links in the causal chain, in the short term by neutralising
the excitatory/sustaining factors (‘tip of the iceberg’) via physiological compensation,
and in the long-term by addressing predisposing causes via physiological enhancement

(Mills & Bone 2007, p.128).

In other words, since chronic conditions are a sign of reduced vitality (Priest & Priest
1982, p.3), dealing with links in the causal chain in this manner will enable us to
compensate for chemical deficiencies in the short-term, alleviating symptoms, and raising
vitality (Mills & Bone 2007, p.127). This will allow constitution and predispositions to be
addressed in the long-term by providing deeper physiological support to restore optimal

functioning (Mills 1993, pp.212, 221).

Short-term aims (excitatory and sustaining factors)

a. Assess and improve nutritional status: address nutritional deficiencies (Selby &

Darke 2008, pp.25-32) to reduce signs and symptoms (Cordain et al 2005, p.350).

b. Reduce inflammation/improve redox status: reduce inflammatory cytokines and
pro-oxidants (Klecha et al 2008, p.68; Tsatsoulis 2006, p.382; Inoue et al 2009,
p-199; Tsotsonava et al 2007, p.32)

¢. Improve thyroid hormone profile: to ensure optimal T4 production, maximal T4-
active T3 conversion, and minimal inactive T3 formation (Beckett & Arthur 2005,

pp-458-61; Schomburg & Kohrle 2008, p.1235; Papp et al 2007, pp.789-92).

-17-
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d. Support nervous system: reducing stress levels dampens the inclination to activate
the hypothalamic-pituitary-adrenal (HPA)-axis (Tsatsoulis 2006, p.382). This
prevents increased secretion of glucocorticoids/catecholamines'”, which can lead to
thyroid dysfunction by triggering an imbalance between the T-helper 1(Th1) versus
T-helper 2 lymphocyte immune response (Tsatsoulis 2006, p.382)'*. Supporting the
NS will therefore dampen the affect of the HPA-axis on Thl activity (Tsatsoulis
2006, p.382).

e. Address any gastrointestinal dysfunction, including possible liver dysfunction:
by enhancing the cephalic phase and correcting digestive function/intestinal
permeability/digestive secretions, the gut-immune system integrity will be restored
thereby reducing malabsorption issues (Wapenaar et al 2008, p.438), optimising liver
function (Volta 2009, p.62; Malik & Hodgson 2002, p.561), reducing dysfunctional
immunity (Hanaway 2006, p.53) and risk of diabetes (Bosi et al 2006, p.2824),

which all lead to optimal micronutrient intake from the diet (Hanaway 2006, p.53).

g. Reduce possible food triggers: If Julie also has CD (which is increasingly common
with autoimmune hypothyroidism; National Institutes of Health 2008), she should be
placed on a gluten-free diet (Selby & Darke 2008, pp.25-31), otherwise identify
foods likely to be causing allergy/intestinal hyperpermeability, and support a low-
reactive, macro/micro-nutrient-dense, weight management diet (Cordain et al 2005,

p.350).

"> May influence differentiation of Th cells away from Thl and toward Th2 phenotype resulting
in cellular immunity suppression and humoral immunity potentiation (Tsatsoulis 2006, p.382)

'* Predominantly Thl-mediated immune activity may trigger autoimmune hypothyroidism in a
predisposed individual (Tsatsoulis 2006, p.382)

-18-
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Longer-term aims (predisposing causes)

a. Continue to improve nutritional status.

b. Continue to improve thyroid hormone profile.

¢. Continue to support major systems: thyroid-liver axis (Malik & Hodgson 2002,
p.561), immune, neuro-endocrine (Mills 1993, pp.58, 212-26; Tsatsoulis 2006,
p-382).

d. Support perimenopause: improving female hormone status and monitoring
hormone levels ensures we do not aggravate her thyroid condition during the
treatment plan (Schindler 2003, p.79), and helps recognise the changing clinical

manifestations of her thyroid condition (Pearce 2007, p.8).

-19-
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4. PRESCRIPTION

The priority in this case will be to address nutritional deficiencies and improve
digestive/immune status (Malik & Hodgson 2002, p.561). To ensure Julie starts to feel
more balanced, we will therefore supplement where levels are dangerously low, require
initial attention in order to help other nutrient levels downstream and/or cannot be raised
sufficiently through the diet. Other potential deficiencies relevant to this case will be

addressed through improving Julie’s diet and lifestyle. For example:

iron'’: deficiency common in both hypothyroidism (Coghlan & Campbell 2002,
p-3) and CD (Selby & Darke 2008, p.30), depending on blood test results will be
relatively easy to obtain from iron-rich foods such as meat/seafood, eggs,
nuts/seeds (National Health & Medical Research Council 2003, pp.52-3);

- Zn, folate, and vitamin B12 will be increased by consuming foods more
vegetables, fruits, wholegrain cereals, dairy (National Health & Medical Research
Council 2003, pp.52, 75-77; National Health & Medical Research Council 2006,
p.75); lean beef, poultry, eggs, seafood (especially oysters), and organ meats

(Stargrove, Treasure & McKee 2008, p.623);

It is also important to reduce alcohol consumption as nutrient depletion is common,
especially Zn (Stargrove, Treasure & McKee 2008, p.622) iron and folate (National
Health & Medical Research Council 2003, pp.57-8, 153), as well as metabolic (e.g.
hypoglycemia), and neuro-endocrine disruption (National Health & Medical Research

Council 2003, p.158).

Although Zn tally testing is not an accurate measure of deficiency, we may surmise that
Julie has at least a mild deficiency (National Health & Medical Research Council 2003,
p-59) so dietary measures, at least in the short term, may be adequate and will avoid

possible toxicity (even at 60mg/day; Stargrove, Treasure & McKee 2008, pp.623-4).

" In the event she has iron-deficiency anemia she will require therapeutic supplementation (Selby
& Darke 2008, p.30)

-20-
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Detailed below are therefore 3 most likely micronutrients, providing the broadest effects
(for thyroid/female hormone production and protection but also minimising possible

blood-sugar dysregulation and cardiovascular risk):

Micronutrient 1: lodine- integral part of thyroid hormones

Difficult to obtain sufficient levels from food (Food Standards Australia New Zealand
2008, p.81) and varying widely depending on soil quality (Reavley 1998, p.245), iodine
will be supplemented to control dose and monitored to avoid toxicity (Food Standards
Australia New Zealand 2008, p.19; Teng et al 2008, p.23)'®. Forming an integral part of
the major thyroid hormones, T3 and T4 (Schomburg & Kohrle 2008, p.1235), iodine will
enable their proper formation and therefore ameliorate major symptoms through
increasing energy production, increasing lipolysis, and regulating gluconeogenesis and

glycolysis (World Health Organisation 2004, pp.303-4).

Dose: 150ug/day (World Health Organisation 2004, p.311)'"'®

Form: Iodine drops (in emulsion form), as potassium iodide (Wu et al 2002)"
Instructions: once in the morning with juice or water (World Health Organisation 2004,
p-303).

Nutrient-nutrient interactions: synergistic- vitamins C, B complex, nicotinamide
adenine dinucleotide, copper, Mg, tyrosine, selenium, Zn (synergistic; Osiecki n.d,

p-138); adverse- may affect nutrients with diuretic effects (MedlinePlus 2008).

' Jodine supplemented over zinc as we assume Julie does not prefer foods rich in iodine (such as
seafood and seaweed), otherwise they would have been part of her existing diet by this stage

' Daily intake recommendations by World Health Organisation, United Nations Children’s Fund,
and International Council for Control of lodine Deficiency Disorders (World Health Organisation
2004, p.311)

' One study found safe range equivalent to urinary iodine 100-200g/l in women with thyroid
disease (Teng et al 2008, p.23)

" Todide form 100% bioavailable, absorbed totally from food and water (World Health
Organisation 2004, p.303)

21-
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Micronutrient 2: Selenium- fundamental to global health

This essential trace mineral is fundamental to human health (Stazi & Trinti 2008, p.643).
Since the thyroid is especially sensitive to its deficiency (Stazi & Trinti 2008, p.643) and
it is extremely difficult to obtain from the diet due to soil depletion and low levels in food
(National Health & Medical Research Council 2006, p.75), it will be critical to Julie’s
case. Supplementation will provide broad effects including optimisation of
endocrine/immune function and modulating inflammation (Beckett & Arthur 2005,

pp.455-8).

Specifically by forming seleno-proteins, components of the glutathione peroxidase,
thioredoxin reductase and iodothyronine deiodinase family of enzymes (Stazi & Trinti
2008, p.643), selenium will contribute a powerful antioxidant status that will systemically
protect against oxidative damage (Beckett & Arthur 2005, pp.458-61; Schomburg &
Kohrle 2008, p.1235; Stazi & Trinti 2008, p.643; Papp et al 2007, pp.789-92). It will also
assist in modulating thyroid hormone metabolism (Stazi & Trinti 2008, p.643) by
ensuring proper biosynthesis and function of thyroid hormone metabolism through
adequate T4 production, maximal T4 to active T3 conversion, and minimal inactive T3
formation (Beckett & Arthur 2005, pp.458-61; Schomburg & Kohrle 2008, p.1235; Papp
et al 2007, pp.789-92).

Dose: 200ug daily (Gartner et al 2002 and Gartner & Gasnier 2003 cited in Beckett &
Arthur 2005, p.461)

Form: Seleno-methionine tablet (Schrauzer 2003, p.73; Reaveley 1998, p.303).
Instructions: 100ug BD with food (Osiecki n.d, p.154)*!

Nutrient-nutrient interactions: synergistic- vitamins E, C (up to 1g; Stargrove,
Treasure & McKee 2008, p.397), methionine, B3, coenzyme Q10, cysteine, glutathione,
Zn, (Osiecki n.d, p.154), iodine (Beckett & Arthur 2005, p.459); adverse- may affect
calcium and Mg absorption, may be affected by EFAs (MedlinePlus 2008).

2% Naturally occurring form and best absorbed by humans (Schrauzer 2003, p.73)
2! As certain nutrients and amino acids work synergistically (Osiecki n.d, p.154)
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Micronutrient 3: Omega 3 EFAs - pleiotropic effects

As EFAs are taken up by virtually all cells, affect membrane composition, eicosanoid
biosynthesis, cell signaling cascades, and gene expression (Shahidi & Miraliakbari 2005,

p-133), supplementation will therefore provide global effects:

- reduce autoimmunity/inflammation (Simopoulos 2008, p.674) by shifting the
Th1/Th2 lymphocyte balance (Mizota et al 2009);

- reduce intestinal hyperpermeability”® (Willemsen et al 2008, p.183);

- improve (insulin, thyroid) receptor sensitivity (Tsitouras et al 2008, p.199);

- protect thyroid hormone levels (as shown in rats with eicosapentanoic acid;
Makino et al 2001, p.265); and

- improve cognition, mood (Antypa et al 2008) and reduce CVD risk (Fernandes et
al 2008, p.4015).

As Julie will also be increasing protein consumption, supplementing will also ensure an

effective n-6:n-3%, a factor as important in immune modulation (Harbige 2003, p.323)**.

Dose: 1-3g/day (Osiecki n.d, p.60).

Form: n-3 fish oil, liquid or capsule

Instructions: 1g TDS, with food (Cleland, James & Proudman 2006, p.206)
Nutrient-nutrient interactions: synergistic- vitamins A, B3, B6, bioflavonoids, Mg,
methionine, selenium, quercetin, Zn (Osiecki n.d, p.60); adverse- may deplete vitamin E

with long-term use (MedlinePlus 2008).

word count: 2186

*2 CD actiology may involve tight junction-mediated barrier defects (Wapenaar et al 2008, p.438)

* Being about 1-4:1 rather than Julie’s probable 20:1 (Simopoulos 2002, p.502)

** However in order to correct the ratio, Julie may require higher levels (Reavley 1998, pp.336-7),
therefore need to cautious avoiding too high doses that may result in suppressed immunity
(Whitney & Rolfes 2008, p.159; Harbige 2003, p.323). Also EFA dosing to achieve immune-
modulation must consider genetics, health/disease status, immune response stage and possibly
age (Simopoulos 2002, p.502; Wu 2004, p.3)
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