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Immune function

= The immune system is a complex and integrated
network of cells, cell products and tissues that
defend against foreign pathogenic antigens and

protects against the development of inflammatory
disease.

= |t consists of the innate iImmune system and the
adaptive immune system.
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— Characteristics

Specificity

Structures shared by
pathogens

INNATE ADAPTIVE

Antigens of pathogens
and foreign bodies

Memory

None

Yes

Response time

Components

Physical & chemical

barriers

Rapid — minutes/hours

Skin, mucosal epithelia,
mucous, tears, normal
flora

Slow — days/weeks

Lymphocytes (T & B
cells) and antibodies

Blood proteins

Complement

Antibodies

Cells

Phagocytes
(macrophages &
neutrophils) & NK Cells

Lymphocytes
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Nutrition and the immune system

= Nutrition influences the immune system response

= Malnutrition i1s the most common cause of
Immunodeficiency in the world

= |nadequate, deficient and excess intake of nutrients
can impair the immune response

= Sustained malnutrition can lead to chronic
iInflammatory related disease and organ damage
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Examples of how nutrition and the
food we eat impacts on the
iIimmune response and health.......
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Examples

= Vitamin D in normal population
= Vitamin D in clinical condition
= Seaweed as a functional food
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Recent developments......

Vitamin D deficiency
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Vitamin D — immune system

Key role in innate and adaptive immunity activation

Key role in producing antimicrobial peptides (cathelicidin and
defensins) following Toll-like receptor stimulation

Key role in T-cell recognition of presented antigens
Key role in the production of antibodies by B cells
Important in clearance of infections

Importance in clinical conditions — autoimmune disease
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Figure 1. Study Design:

998 samples

Additional

measures Cytokine
Health & Lifestyle measures
FFQ IL-6
BMI IL-10
TNF-a

Biochemistry

TUDA study

Aim — to investigate the association between
vitamin D status, immune markers of
inflammation and the

ratio of pro: anti-inflammatory cytokines
within free living Irish adults (>60yrs)

form the Northern Ireland Cohort of the
Trinity Ulster Department of Agriculture
(TUDA) study.

Vitamin D
Calcium
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TNF-alpha
IL6

Thl cytokines

Cell-mediated Immunity
Pro-inflammatory Cytokines
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Th2 cytokines

IL10

Antibody-mediated Immunity
Anti-inflammatory Cytokines
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Individuals vitamin D deficient (<25nmol/l) were significantly more likely to
have a IL-6:1L-10 ratio >2:1 than those with sufficient status (>75nmol/l)
(P<0.001, OR 2.372, CI 1.09-5.13) adjusted for age, sex, BMI and smoking.
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Systemic lupus erythematosus (SLE)

Prototypic autoimmune disease

Genetic susceptibility + exposed to an
environmental stimuli

Vitamin D deficiency common
Photosensitivity
Sun avoidance
Medication use

Deficiency associated with disease activity
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[ 107 patients screened ] Vitamin D and SLE

l Aim:

( )

52 patients enrolled on To test for seasonal variation
the study in vitamin D status

[ Winter ][ Summer ] between vitamin D status

1 1 and disease activity

4 N BBy : itanai
Vitamin D status To Investigate \(ltamln_D
regulated genes in relation to
vitamin D status and disease activity

*To investigate the relationship

Disease activity

Gene expression
- Y,




Vitamin D status
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Lower vitamin D status was

ULSTER assoclated with greater disease
activity
80
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70 Immune
60 function
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0 for bone
health
30
20
10
0

Winter Summer
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w Time point 1 {Winter)

p=
0.87
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m Time point 2 (Summer)
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BILAG disease activity score

®TNFSF11

TNFSF11 p=0.01%

Significantly higher expression of TNFSF11 during summer and significantly
higher expression with severe vitamin D deficiency and lower expression of
CYP27B1. Negative correlation between TNFSF11 and CYP27B1
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Functional food - seaweed

= NutraMara project — www.nutramara.com

= “An investigation into the effect of consuming
bread containing Palmaria palmata on markers of
iInflammatory status in healthy adults”

o
\Y‘ NutraMaro
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Palmaria palmata sustainable

Good anti-oxidant, anti-
hypertensive potential, anti-
genotoxic activity

Safe to eat (GRAS) & routinely
eaten in Ireland

Suitable for incorporation directly
into a food

Lower iodine content than other
seaweeds
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SeaPalm study
Double blind, randomized controlled, parallel study

Screening and
recruitment (N=40)

Randomization into

two groups, A & B
T N = 20 per group

Baseline Measurement

Blood sample (45ml) and 4-day food diary
Height, weight and blood pressure

Group A (n=20)

Bread consumed for 4 weeks

I
Group B (n=16)

Bread consumed for 4 weeks

Baseline measurements repeated

Lymphocyte DNA damage,
FRAP, C-reactive protein,

cytokine analysis

20 volunteers consume
bread roll
(220g/day) — Placebo

20 volunteers consume
dulse bread roll

(220g/day) - 5g/day
dulse

‘ .
N\’ NutraMara
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Bread rolls used for the SeaPalm intervention
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Serum CRP Appears to enhance
Immune inflammatory

response
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= Supplementation resulted in significantly increased C-
reactive protein (CRP) following adjustment for age,
sex, BMI and smoking status — ANCOVA analysis
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= Supplementation resulted in significantly increased C-
reactive protein (CRP) following adjustment for age,
sex, BMI and smoking status — ANCOVA analysis
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In vitro - Immune function
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P. palmata (hot water extract) png/ml P. palmata (cold water extract) pg/ml P. palmata (80% ethanol extract) pg/ml

Effect of various types of P. palmata extract on IL-8 secretion in Caco-2 cells in presence
(filed bars) or absence (empty bars) of TNFa
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In vitro - Immune function

a. b. c.
200 200 200

Palmaria palmata
Impalrs Immune balance in healthy
adults

-May be a useful adjuvant
-Traditionally used as cough medicine
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Effect of 2 year supplementation with a
natural marine derived calcium rich
supplement in postmenopausal
women on a biomarker of heart
disease - CRP
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Enrolment

Inclusion criteria:

* Willingness to participate

* Post-menopausal women

e Aged 45 - 75 years old

* Weight < 136 kg

e Community dwelling & fully mobile
Exclusion criteria:

* Osteoporosis

* Corticosteroid medication (past 6m)

* Renal disease

* Hepatic disease

* Gastrointestinal disease

* Traumatic lumbar compression fracture

* Menopause before aged 40

* Bone diseases

* Uncontrolled hypertension

* Heart failure

* Renal calculi

* Medications affecting bone status

e Calcium or vitamin D supplements

Telephone pre-screening (n=693)

4

Excluded (n=323)
* Not meeting inclusion criteria (n=235)
= Declined to participate (n=44)
e Other reasons (n=44)

DXA Screening (n=370)

Allocation

v

Excluded (n=70)
= Not meeting inclusion criteria (n=61)
e Declined to participate (n=8)
« Other reasons (n=1)

Randomised (n=300)

A 4

Maltodextrin
(n=100)

Ca
(n=100)

CaFOs
(n=100)

Follow-up (n=214)

h 4

Follow-up

Discontinued intervention (n=21)
* Personal reasons (n=12)
e Dental problems (n=3)
* Dislike taste/texture (n=4)
* Digestive problems (n=1)
e Allergy (n=1)

Discontinued intervention (n=25)

Personal reasons (n=8)
Dental problems (n=1)
Dislike taste/texture (n=10)
Digestive problems (n=4)

= Abnormal renal test (n=1)

Raised blood pressure (n=1)

Discontinued intervention (n=40)
= Personal reasons (n=18)
e Dental problems (n=1)
* Dislike taste/texture (n=7)
* Digestive problems (n=13)
* Pain (n=1)

Analysis

N

Intention to treat analysis (n=100)

Intention to treat analysis (n=100)

Intention to treat analysis (n=100)
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Treatment groups

800mg Ca 800mg Ca .
(Agquamin™) . .. Maltodextrin
and (Aquamin™)
3.6g scFOS®
(NutraFlora®)

Maltodextrin
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4
35
3
25 -
I
&= W Baczeline
(W
1.5 - N 24 months
1 -
0.5 -
0 -
Flacebo Aquamin™
Treatment group

No significant difference in change in CRP
between treatments after 2 years supplementation.
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Take home message

= Vitamin D is important in regulation of the
Immune response in both health free living
iIndividuals and in clinical conditions such as SLE

= Seaweed, as a functional food ingredient
warrants investigation but care must be given to
dose and type of seaweed

= Natural calcium supplements do not appear to
Increase CRP
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Coffee time....

Proposed to boost your
iImmune system.....

—_—
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