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THIS REPORT MUST INCLUDE INFORMATION FROM THE ENTIRE PROJECT

3. EXECUTIVE SUMMARY

This must report on the ENTIRE project. Address the objectives and milestones of the project as well as
the impact of the study on the industry, not exceeding 500 words. You can overtype the example.

Objectives & Rationale

We tested the hypothesis that the Mediterranean-type diet with moderate alcohol consumption
would be beneficial to people diagnosed with multiple sclerosis (MS) by correlating lifestyle,
including alcohol consumption, with the disability status of the patients, using the Kurtzke
Expanded Disability Status Scale (EDSS).

Methods

We collected data from MS patients at the Genetic Care Centre at Tygerberg Academic
Hospital. We also collected blood samples for genetics and biochemistry tests. We recorded
lifestyle details of patients using questionnaires approved by the Ethics Review Board of the
University of Stellenbosch. The data were stored in a secure electronic database. Patients with
MS were assessed using lifestyle and diet questionnaires as well as genetic and biochemical
tests to identify markers for disability progression. The diet questionnaire evaluated intake of
saturated/trans fats, folate, and fruit/vegetables, as well as smoking and alcohol consumption.
Patients indicated how many days a week they ate certain foods. Statistical analysis was
performed to evaluate associations between diet and age at diagnosis, lifestyle factors,
biochemistry and genetics.

Key Results

We found evidence of abnormal bloodflow patterns in the major neck vessels in patients with
MS and effects of biochemistry and lifestyle factors on these parameters. In addition, we
found evidence that previously treated malaria in an iron and vitamin D deficient Nigerian
patient could present with MS as a complication of the malaria. Furthermore, we found that
polymorphic variants in the catechol-O-methyltransferase (COMT) gene rs4680 (472G>A)
and methylenetetrahydrofolate reductase (MTHFR) gene rs1801131 (1298A>C) and
rs1801133 (677C>T) were modifiers of disability in patients with multiple sclerosis. These
results were published in peer-reviewed journals.

We also conducted whole exome sequencing in two children with iron deficiency diagnosed
with multiple sclerosis and recorded the influence of TMPRSS6 A736V and HFE C282Y on
serum iron parameters and age of onset in patients with multiple sclerosis

Furthermore, we presented a poster on the effects of diet, smoking and alcohol consumption on
disability (EDSS) in people diagnosed with multiple sclerosis.

Conclusion/Discussion

It was found that the interaction of genetic variations with lifestyle factors may play a significant
role in clinical outcomes in MS. Moderate alcohol consumption may be of benefit to people
diagnosed with MS. Patient numbers need to be increased to improve statistical power, and
further associations between genetics and biochemical data need to be investigated.
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4. PROBLEM IDENTIFICATION AND OBJECTIVES

State the problem being addressed and the ultimate aim of the project.

Multiple Sclerosis (MS) is a chronic, inflammatory neurological disease. The cause is unknown;
both genetic and environmental factors have been implicated in the pathogenesis. MS and
cardiovascular disease (CVD) share overlapping features, including obesity, chronic
inflammation, oxidative stress, impaired iron homeostasis and hyperhomocysteinemia. These
may either independently, additively or interactively accelerate disease progression and
increase disability and mortality.

The objectives of the project were

1. to investigate dietary patterns including alcohol and wine intake in patients with MS in the
literature

2. to investigate dietary patterns including alcohol and wine intake in patients with MS in the
Western Cape using a dietary and lifestyle questionnaire developed by Gknowmix and to recruit
a group of matching control subjects in order to compare the MS results

4. to measure blood levels of biochemical factors that affect haemostasis and coagulation

5. to establish statistically whether there is an interaction between moderate alcohol
consumption as a component of a Mediterranean-style diet with genetic risk factors in the
development of MS.

5. DETAILED REPORT

Completion of a, b, ¢c and d is obligatory.

a. PERFORMANCE CHART (for the duration of the project)

. Extension Date
Milestone Target Date Date completed
1. Do detailed literature surveys March 2015 March 2015
2. Record lifestyle details using December 2016 December
questionnaires approved by the Ethics 2016

Review Board of the University of
Stellenbosch. Control subjects to be
recruited new or from previous cohorts
whose results are recorded in a secure
electronic database

3. Measure blood levels of CRP, July 2017 July 2017
cholesterol, homocysteine, vitamin D,
fibrinogen, D-dimers, folate, vitamin B12, as
well as iron parameters in patients and
controls

4. Do PCR to determine genetic variants July 2017 July 2017
such as MTHFR, beta fibrinogen,
prothrombin and Factor V Leiden

5. Journal publication(s) — final milestone. December 2017 December
Publications and congress presentations 2017
are listed below.
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b) WORKPLAN (MATERIALS AND METHODS)

List trial sites, treatments, experimental layout and statistical detail, sampling detail, cold storage
conditions and examination stages and parameters.

Milestone 1: Literature survey

An extensive literature survey will be done to establish previous results

Milestone 2: Patient recruitment and documentation

During January 2015 - August 2016 10 patients diagnosed with MS and 28 control subjects
were included in the study after they had signed informed consent forms. They completed
lifestyle and dietary questionnaires to determine food and alcohol intake. This is the same diet
and lifestyle questionnaire used in the study by Davis et al (2014). Dr Dawie van Velden is the
clinician on the project due to his knowledge about the subject. The disability status of the
patients will be measured using the Expanded Disability Status Scale (EDSS - Kurtzke 1983).

Milestones 3 and 4: Biochemical and genetic tests
Biochemical determinations and genetic studies relating to inflammation and haemostasis were
completed.

Milestone 5: Data analysis and Publication
Results were presented as publications and congress presentations (see below)

c) RESULTS AND DISCUSSION
State ALL accumulated results from the start of the project, including a short discussion where applicable.

THE MOST IMPORTANT RESULTS OF THE PROJECT:

A. Invited Oral Presentation at the SA Society for Enology and Viticulture Conference
2016 at the Lord Charles Hotel, Somerset West. SJ van Rensburg, W Davis, D Geiger, L
Whati, M Kidd, MJ Kotze. (2016). Effects of diet, smoking and alcohol consumption on
disability (EDSS) in people diagnosed with Multiple Sclerosis.

METHODS AND RESULTS:

METHODS

Determination of Disability Status (EDSS): Patients diagnosed with MS (n = 130) by their
neurologists, were assessed clinically for their disability status by trained clinicians using the
Kurtzke Expanded Disability Status Scale (EDSS). The EDSS ranges from 0 to 10, with higher
scores indicating higher disability. The patients were in remission when their EDSS scores were
measured, so that the scores reflected the residual disability when patients were not in a
relapse

Questionnaires: A subset of patients completed questionnaires recording medical history,
family history, lifestyle factors including weekly alcohol intake, smoking, physical activity and
diet recording intake of saturated/trans fats, folate, and fruit/vegetables. Patients indicated how
many days a week they ate certain foods. Statistical analysis was performed using a computer
software program Statistica to evaluate associations between age at diagnosis, lifestyle factors,
BMI and total cholesterol.

Biochemistry: The following biochemical parameters were determined: haemoglobin, serum
iron, ferritin, transferrin (Tf) and Tf saturation, vitamin B12, serum folate, homocysteine, CRP,
cholesterol and vitamin D.

Control data (n=228) was retrieved from the Gknowmix database. Controls were age, gender
and race matched subjects without neurological diseases.

RESULTS:
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1. Significant association between the EDSS and number of days per week of eating at
least five fruits and/or vegetables per day in MS Patients (p = 0.048)

Fruit and vegetables, LS Means
Current effect: F(3, 54)=2 8041, p=.04836
Effective hypothesis decomposition
Vertical bars denote 0.95 confidence intervals

70
65 n=7 )

60
55} n=7 1

50 4
n=16

45
40

EDSS

35 +
30
25
20

15

0 or 1 day 2 or 3 days 4 or 5 days 6 or 7 days
5 Fruits and/or Vegetables

The significant association (p= 0.04) between the EDSS and number of days per week of eating
at least five fruits and/or vegetables per day.

2. Significant deleterious association of smoking with MS disability (p<0.001)

Smoking; LS Means
Current effect: F(2, 68)=10.012, p=.00015
Effective hypothesis decomposition
Vertical bars denote 0.95 confidence intervals
70

65}
6.0
55
50
45
40
35}
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15

n=14
*

EDSS

No Yes Previous

Smoking

The significant deleterious effect (p<0.0001) of smoking on MS disability as assessed by the
EDSS.
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3. Effect of alcohol consumption in MS patients

Alcohol intake: The amount of weekly alcohol intake was determined in the
Questionnaire according to the following:

0. 1 - 2 units occasionally only
1.3-13 units

2. 14 - 21 units

3. 22 units or more

Alcohol; LS Means
Current effect: F(3, 40)=2.2220, p=.10047
Effective hypothesis decomposition
Vertical bars denote 0.95 confidence intervals
12
1 F
10 T

n=26

EDSS

= - (%] (%) = o (2] = [+4]
T T T T T T T T

Alcohol

Alcohol intake showed a J-shaped curve, with moderate alcohol intake (3 — 13 units per
week) having a favourable effect on disability in MS

B. Poster presentation at the Biological Psychiatry Congress, Lord Charles Hotel,
Somerset West. M Kemp, F Isaacs, P Engel-Hills, MJ Kotze, M Kidd, SJ van Rensburg.
(2017). Ultrasound investigation of risk factors for extracranial vascular pathology in
patients with multiple sclerosis (MS).

METHODS:

B-mode ultrasound imaging was used to interrogate the major neck vessels for tortuosity,
anatomical variation, plaque formation in the carotid arteries, and to measure Intima Media
Thickness of the Common Carotid Arteries and cross-sectional diameter of the internal jugular
veins. Colour Doppler was used to assess the vessels for patency, direction of blood flow within
the vessel and detect an occlusion if present. Vascular health was gauged by measuring the
intima media thickness (IMT). IMT is used as a measure of atherosclerosis.

RESULTS:

Cross-sectional Diameter (CSD) of the mid right Internal Jugular Vein (13V):
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Significant difference between the diameter of the mid left
Internal Jugular Vein in smokers and non-smokers

Current effect: F(1, 18)=7.0046, p=0.02 Mann-Whitney U p=0.02
Vertical bars denote 0.95 confidence intervals

11

10

©

o)

MID L I3V CSD (mm)

No Yes
Current Smoker

Cross-sectional diameter (CSD) of the mid left internal jugular vein (1JV) of smoking MS patients
versus non-smoking MS patients. IJV=internal Jugular Vein, L=left, CSD=cross-sectional
diameter, no=non-smoking MS patients, yes=smoking MS patients. There is a significant
difference between the 2 groups (Mann-Whitney U test, p=0.02). The maximum CSD of the left
mid 13V in non-smoking MS patients (n=16) is ~10mm (1.00cm). The maximum CSD of the left
mid 13V in smoking MS patients (n=4) is <8mm (0.80cm).

Reversed flow of 1.416sec (block arrow) noted in the right I3V on Colour and Pulsed-wave (PW)
Doppler in an MS patient:
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PROX RIGHT IJV VALSALVA
| tmans PN S

W P

B-mode Ultrasonography image of a normal Right Common Carotid Artery (CCA) in the
longitudinal plane. Average IMT=0.42mm (upper limit of normal = 0.8mm)
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Significant correlation of the Right Common Carotid Artery (R CCA)
Intima Media Thickness (IMT) with the EDSS

CCA IMT(R):EDSS: r=0.7822, p = 0.00008
Spearman r = 0.77 p=0.00

EDSS
N

0.2 03 0.4 05 06 0.7 08 0.9 10 11
R CCA IMT (mm)

Significant association between the EDSS and the IMT of the R CCA (p<0.0001). Right
Common Carotid Artery (R CCA). IMT=intima media thickness. EDSS=Expanded Disability
Status Scale.

d) CONCLUSIONS

The Project showed that disability in MS as measured by the EDSS, is influenced significantly
by environmental and lifestyle factors.

1. Smoking was associated with a worse clinical outcome as assessed by the EDSS in MS
patients.

2. Intake of at least five fruits and/or vegetables per day resulted in a favourable lower EDSS.

3. Moderate alcohol intake was associated with a favourable effect on disability. This may be
due to the favourable effect of moderate alcohol intake on vascular health.

4. Smoking caused narrowing of the jagular veins

5. The Intima Media Thickness in MS patients (n=27) correlated highly significantly with the
EDSS. This means that general vascular health predicted a better disability outcome.

6. ACCUMULATED OUTPUTS

List ALL the outputs from the start of the project. The year of each output must also be indicated.

a) TECHNOLOGY DEVELOPED, PRODUCTS AND PATENTS

Indicate the commercial potential of this project, e.g. Intellectual property rights or commercial product(s).

b) SUGGESTIONS FOR TECHNOLOGY TRANSFER
Provide steps taken to ensure the transfer of the gained/new information/knowledge to ultimately benefit
the South African fresh fruit industry.

c) HUMAN RESOURCES DEVELOPMENT/TRAINING
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e (e Level of Total cost to
Student Name and . . b studies in Graduation industry
Surname e N 17 M,\féopr‘r?;‘):' final year of date throughout
project the project
Honours students
N/A
Masters Students
N/A
PhD students
Ms Kelebogile Black South African PhD applicant R5000
M . (Chemical
oremi Pathology)
. Black South African PhD R10000
Ms Merlisa Kemp (Radiography)
Postdocs
N/A
Support Personnel (not a requirement for HORTGRO Science)
Sr Petra Opperman R30 000
PERSONS PARTICIPATING IN THE PROJECT (Excluding students)
Degree/ Cost to
Initials & Highest Diploma | Race | Gender Institution & Position Proiect
Surname Qualification | registered D) (2) Department 3) é
for
Prof S Janse PhD N/A W = SU, Division of Chemical PrL 0
van Rensburg Pathology
Prof MJ Kotze PhD N/A W F SU, Dept of Pathology PL 0
Dr DP van
Velden MD N/A W M SU, Dept of Pathology Co R 5000
Mrs E Erasmus | BCom N/A w F SU, Division of Chemical | o\ R30000
Pathology
Prof M Kidd PhD N/A W M Statistics, SU Co 0
SU, Division of
Sr P Opperman N/A '
PP W F Anatomical Pathology RA R30000

MRace B = African, Coloured or Indian
W = White
@Gender F =  Female
M = Male
®Position Co =  Co-worker ( other researcher at your institution)
Coll =
PF = Post-doctoral fellow
PL = Project leader
RA = Research assistant
TA = Technical assistant/ technician

Collaborator ( participating researcher that does not receive funding for this project from industry)

d) PUBLICATIONS (POPULAR, PRESS RELEASES, SEMI-SCIENTIFIC, SCIENTIFIC)
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Please list using the format illustrated in the example below. ATTACH PDF COPIES OF ANY PAPERS
ALREADY PUBLISHED

van Rensburg SJ, van Toorn R, Moremi KE, Peeters AV, Oguniyi A, Kotze MJ. (2016) Multiple
sclerosis-like diagnosis as a complication of previously treated malaria in an iron and vitamin
D deficient Nigerian patient. Metab Brain Dis. 31:197-204

e) PRESENTATIONS/PAPERS DELIVERED
Please list using the format illustrated in the example below.

Fisher LR, Moremi KE, Luckhoff HK, Erasmus RT, van Rensburg SJ, Kotze MJ. (2015) Genetic
variation of iron metabolism in metabolic brain diseases: Test development for clinical
application. Poster presentation at the 12th International Conference of the Society of
Neuroscientists of Africa, Elangeni Hotel, Durban, South Africa.

Nelson MC, Isaacs F, Hassan MS, Cronje FJ, Van Rensburg SJ. (2015). Effects of lifestyle
factors on Doppler ultrasound parameters of the major neck vessels in patients with Multiple
Sclerosis in the Western Cape, South Africa. Poster presentation at the 12th International
Conference of the Society of Neuroscientists of Africa, Elangeni Hotel, Durban, South Africa.

Van Sensie N, van Rensburg SJ, Geiger D, Luckhoff H, Kotze MJ. (2015) Investigating the role
of polymorphic variants in the catechol-O-methyltransferase (COMT) gene rs4680 (472G>A)
and methylenetetrahydrofolate reductase (MTHFR) gene rs1801131 (1298A>C) and
rs1801133 (677C>T) as modifiers of disability in patients with multiple sclerosis. Poster
presentation at the 12th International Conference of the Society of Neuroscientists of Africa,
Elangeni Hotel, Durban, South Africa.

SJ van Rensburg, R van Toorn, JF Schoeman, A Peeters, LR Fisher, K Moremi, MJ Kotze.
(2015) Iron deficiency in two children diagnosed with multiple sclerosis — report on whole
exome sequencing. Oral Presentation at the Biological Psychiatry Congress, Lord Charles
Hotel, Somerset West.

SJ van Rensburg, W Davis, D Geiger, FJ Cronje, L Whati, M Kidd, MJ Kotze (2015). Effects of
diet, smoking and alcohol consumption on disability (EDSS) in people diagnosed with
multiple sclerosis. Poster presentation at the Biological Psychiatry Congress, Lord Charles
Hotel, Somerset West.

K Moremi, MJ Kotze, HK Luckhoff, LR Fisher, M Kidd, R van Toorn, SJ van Rensburg (2015)
Influence of TMPRSS6 A736V and HFE C282Y on serum iron parameters and age of onset
in patients with multiple sclerosis. Poster presentation at the Biological Psychiatry Congress,
Lord Charles Hotel, Somerset West.

SJ van Rensburg, R van Toorn, J Schoeman, AV Peeters, LR Fisher, KE Moremi, M J Kotze.
(2016). Iron deficiency in two children diagnosed with multiple sclerosis - Genetic
investigation using Whole Exome Sequencing. Poster presentation at the P5 Personalised
Medicine and Point of Care Congress, Vineyard Hotel, Cape Town.

KE Moremi, MJ Kotze, HK M Kidd, R van Toorn, SJ van Rensburg. (2016). Analysis of the
relationship between HLA-DRB1 and HFE gene variation in South African patients with
Multiple Sclerosis. Poster presentation at the P5 Personalised Medicine and Point of Care
Congress, Vineyard Hotel, Cape Town.

MC Kemp, F Isaacs, M Kidd, SJ Van Rensburg. (2016). Effects of lifestyle factors on Doppler
ultrasound parameters of the major neck vessels in patients with Multiple Sclerosis in the
Western Cape, South Africa. Poster presentation at the P5 Personalised Medicine and Point
of Care Congress, Vineyard Hotel, Cape Town.

SJ van Rensburg, W Davis, D Geiger, L Whati, M Kidd, MJ Kotze. (2016). Effects of diet,
smoking and alcohol consumption on disability (EDSS) in people diagnosed with Multiple
Sclerosis. Invited Oral Presentation at the SA Society for Enology and Viticulture
Conference 2016 at the Lord Charles Hotel, Somerset West.

SJ van Rensburg. (2017). A Successful Approach to the Management of MS. Invited Oral
Presentation at the Pan African Congress of Integrative Medicine 2017 Conference 201 at
the Spier Conference Centre Stellenbosch.
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K Moremi, MJ Kotze, M Kidd, R van Toorn, SJ van Rensburg. (2017). Whole exome sequencing
and extended screening for the HLA-DRB1*15:01 allele in multiple sclerosis patients
evaluated for variation in the iron metabolism pathway. Poster presentation at the Biological
Psychiatry Congress, Lord Charles Hotel, Somerset West.

M Kemp, F Isaacs, P Engel-Hills, MJ Kotze, M Kidd, SJ van Rensburg. (2017). Ultrasound
investigation of risk factors for extracranial vascular pathology in patients with multiple
sclerosis (MS). Poster presentation at the Biological Psychiatry Congress, Lord Charles

Hotel, Somerset West.

7. BUDGET (PHI projects to complete separate Excel annexure)

TOTAL COST SUMMARY OF THE PROJECT

YEAR CFPA DFTS Deciduous | SATI Winetech | THRIP | OTHER | TOTAL
YEAR 1 R140000 R140000
YEAR 2 R140000 R140000
YEAR 3 R140000 R140000
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EVALUATION BY INDUSTRY

This section is for office use only

Project number

Project name

Name of Sub-Committee*

Comments on project

Committee’s recommendation (Review panel in the case of PHI)

e Accepted.

e Accepted provisionally if the sub-committee’s comments are also addressed.
Resubmit this final report by

e Unacceptable. Must resubmit final report.

Chairperson Date

*SUB-COMMITTEES

Winetech

Viticulture: Cultivation; Soil Science; Plant Biotechnology; Plant Protection; Plant Improvement;

Oenology: Vinification Technology; Bottling, Packaging and Distribution; Environmental Impact; Brandy and Distilling;
Microbiology

Deciduous Fruit
Technical Advisory Committees: Post-Harvest; Crop Production; Crop Protection; Technology Transfer
Peer Work Groups: Post-Harvest; Horticulture; Soil Science; Breeding and Evaluation; Pathology; Entomology
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