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Presentation outline

MONASH University

»Overview of the immune system

»Factors that affect immune
system

> Vitamin E: Tocotrienols

> Evidence from research

“+ Vaccination (clinical trial and
mouse model)

“+ Breast cancer (mouse model)

7 April, 2021 Ammu K Radhakrishnan, Monash University Malaysia
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Major T-cell Subsets
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Subsets of CD4* T-Cell:
Current
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Cell-mediated Immune Response

Intracellular pathogegs e IL-17,IL-21,
Anti-cancer I IL-22,
romote production &f IgG

NASH University

IFN-g -8 + IL-6, . . .
+ IFN-gamma + ILA2 | IL-21, IL-23 Autoimmunity
1 i Naive  Extracellular
 IL-4, IL-5, IL-13, - T-cell :
Siiieted

ol

xtracellular parasites
Allergy& Asthma
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Tolerance or Inmune Response?
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Our ability to interact with
the world and remain healthy
largely depends on a healthy

Immune system
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Nutrition and the Immune
SyStem MONA;T‘II:;IVSI’SIW

»Medical science has established
v Good NUTRITION = one of the most important
factors that support a healthy & balanced
immune system
» Immune function decreases as we age

 Literature suggests that maintaining healthy
nutrition may retard or stop this decline

7 April, 2021 Ammu K Radhakrishnan, Monash University Malaysia 11



Nutrition and the Immune
SYStem MONA;EG?n|verS|W

»Poor nutrition:=» Dysfunctional immune
system

>/ Susceptibility to
< A Infections
‘*/ Cancer
**Slow healing from injury and infections

7 April, 2021 Ammu K Radhakrishnan, Monash University Malaysia 12



Nutrition and the Immune System

MONASH University

++CARBOHYDRATES » COLOSTRUM
“PROTEINS » PROBIOTICS
“LIPIDS

> ANTIOXIDANTS
*FIBRES***

> CURCUMIN

“VITAMIN A > GENISTEIN

< VITAMIN C > APIGENIN

“VITAMIN D _ > RESVERATROL
C’—_::\-;ITAMIN Exex > EPIGALLOCATECHIN-3-GALLATE

-y -
S — -
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NATURAL
VITAMIN E
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TOCOTRIENOL-RICH FRACTION (TRF)

* 80% Tocotrienols

« 22% alpha-tocotrienol

* 12% delta-tocotrienol

* 46% gamma-tocotrienol
« 20% alpha-tocopherol

Ammu K Radhakrishnan, Monash University Malaysia 14



Alpha (aT3)
Beta (BT3)
Delta (6T3)
Gamma (yT3)

7 April, 2021

Alpha (aT)
Beta (BT)
Delta (0T)
Gamma (yT)
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Emergence of research in Tocotrienols

MONASH University
The discovery of tocotrienol
Ability to lower lipid peroxidation
Anti-cancer effects in rodent
Anti cancer studies (Breast)
Further evidence appeared

Other beneficial health effects

Clinical trials initiated
Chip-based Genomics

01 June 2021 Ammu K. Rainhzrrisht en, [N>nash Universitmmntitative Proteom |cs 16
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Inflammation

(Radhakrishnan et al., 2014; Yam et
al., 2009)

1

l :

1 1

: ! Anti-
1

1 1

i i

7 April, 2021 Ammu K Radhakrishnan, Monash University Malaysia 1 7



MONASH University

Enhancing Immune Response
to Vaccine
(Tetanus Toxoid Vaccine)

Ammu K Radhakrishnan , Monash University Malaysia 18



Study 1: Clinical Trial

»To assess the effects of palm TRF
supplementation on immune response
following tetanus toxoid vaccine (TT)

challenge in healthy female volunteers.

+* TRF: tocotrienol-rich fraction

7 April, 2021 Ammu K Radhakrishnan, Monash University Malaysia
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Experimental Approach

Randomised, double-blinded, placebo-controlled clinical trial MONAS;'DQHN%W
Randomly
108 healthy women assigned OpéaGCCelbo
(18-25 years) (0-56 days)
TRF
400 mg J
(0-56 days)
Vaccine

- i Ling
Day 0 Day 28 Day 56

Blood
01 June 2021 Ammu K. Radhakrishnan, Monash University Malaysia Blood Blood
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Anti TT antibody: IgG

N

[ 1TRF Il Placebo

u

Day O

Day 28 Day 56

Ammu K. Radhakrishnan, Monash University Malaysia

MONASH University

A\ concentrations in
the plasma of TRF-
and placebo-
supplemented
volunteers (p <0.05)

Marked difference in
production of anti-TT
between day 0 and
day 56 *(P<0.001)

21



IFN-gamma
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Interferan-gamima (pginl)

B0 - Con A stimulated .
- F * A\ production of IFN-
522 | y peripheral blood
4 |
. O Plec ebo leucocytes (PBL)
mTRF from TRF- and
200
supplemented
mz | volunteers (p < 0.05)
Dayo  Day 28 DaySe
_  Marked difference in
250,00 - 1T stimulated the production of
200,00 - IFN-y between day 0
150,00 - ——— and day 56
100 o0 - mTEE *(P<0.001)
a0 00 S ’J;-
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Interferon-gamma. (pg'ml) o
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Study 2: Mouse model of TT

»To assess the effects of vitamin E
supplementation on immune response
following tetanus toxoid (TT) vaccine
challenge in a mouse model

»Vitamin E tested
“+ Alpha-tocopherol (a.Toc)
*» Tocotrienol-rich fraction (TRF)
“+ Delta-tocotrienol (6T3)

»Compared against vehicle

7 April, 2021 Ammu K Radhakrishnan, Monash University Malaysia

MONASH University

24



Key Findings

3
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Ammu K Radhakrishnan (OFIC 2018)
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Enhancing Immune Response
to fight CANCER
(Syngeneic mouse model of
breast cancer)

Ammu K Radhakrishnan , Monash University Malaysia 27



Study 3: Mouse Model of Breast
C a n ce r MONASH University
» To assess if the anti-cancer effects of
tocotrienol supplementation work through

regulation of T-helper-1 (Th1) and T-regulatory
(Treg) cells

01 June 2021 Ammu K. Radhakrishnan, Monash University Malaysia 28



Functions CD4* T-cell

| MONASH Univ 29

Cell-mediéted Inmune Response
Intraceflular pathogens e IL-17,IL-21,
Anti-caphcer IL-22,
romote production of IgG

B+ IL-6, . Autoi "
* IFN-gamma L2 | IL-21, IL-23 utoimmunity

CcD4* bacteria, fungi
_T-cell

* IL-4,IL-5, IL-13,

xtracellular parasites
Allergy& Asthma

7 April, 2021
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Blood: Histopathology  gpjeen:

H & E: lung,
Flow liver, kidney MTT assay, ELISA,
cytometry CD4* isolation
analysis

Ammu K Radhakrishnan, Monash University Malaysia
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Tumour Growth

MONASH Unive. ..,

*P < 0.05
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Blood Immune Markers
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[ (a) CD4* T-cells ]
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CD4

Vehicle Tocotrienol

CD4

MONASH University

CD4+ T-cells

7 April, 2021
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-regulatory cells
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Conclusion

» TRF supplementation enhanced immune
response to booster TT vaccine
“* A Anti-TT antibody
A IFN-gamma levels

01 June 2021 Ammu K. Radhakrishnan, Monash University Malaysia
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Conclusion

MONASH University

» Tocotrienol supplementation activated host
anti-tumour immune response
‘* A CD4 and CD8 count in PBL
< W Treg cells in PBL
“* A CD4* cells count in tumour micrenvironment
< W Treg cells in tumour micrenvironment

Tocotrienols supplementation can enhance host
iImmune system

01 June 2021 Ammu K. Radhakrishnan, Monash University Malaysia 35
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