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TABLE 2 - Anthropometry for each visit compared with baseline (n=30). 

Body Mass 25.97 23.62-28.32 0.27 
Index 25.99 23.66-28.32 0.25 

25.90 0.23 
0.89 
0.8 0.3 
0.89 0.3 
0.89 0.12 0.84-0.94 0.3 

30.40 11.03 25.53-33 .56 

%BodyFat 
29.90 10.56 25.79-34.00 0.22 
29.98 11 .00 25.92-34.04 0.27 
30.05 11.11 25.83-34.28 0.65 

eline 49.84 12.01 45 .27-54.41 
% Lean lar 50.27 II. 45 .87-54.67 
Body 

Sterol 50.25 11. 45 .79-54.71 
Weight 

End 50.33 12. 45 .75-54.91 

TABLE 3 - Comparison of anthropometry between the regular and phytosterol 

margarine.(n=30) 

Body Mass 
Index 25.99 23.66-28.32 

Waist Hip 
Regular 0.89 0.13 0.85-0.94 0.21 

10 Sterol 0.8 0. 13 0.85-0.94 

Regular 29.90 11.00 25.8-34 0.65 
% body fat 

Sterol 29.98 10.88 25 .92-34.04 

% Lean Regular 50.27 11.94 45 .79-54.71 0.90 
Body 

Sterol 50.25 12.04 45 .75-54.91 
Wei ht 
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7.1.5. LIPID CHANGES 

Table 4 shows that LDL was reduced on the regular margarine from baseline by 8%, 

which was statistically significant (p=0.02). 

The total cholesterol was reduced from baseline on the regular margarine by 4%, 

although not statistically significant. TC did change significantly on the phytosterols 

margarine from baseline by 10%, (p<O.OOI). 

When comparing the actual difference between the regular and phytosterol margarine 

period (Table 5), the plasma LDL cholesterol was lowered by 6.5% (p=O.OI) and total 

cholesterol by 6.4%(p=0.00) during the sterol period. Triglycerides were also reduced 

by 18% (p=O.OI). Plasma lIDL-C did not change significantly during the two periods. 

TABLE 4 -Lipid changes on each visit compared to baseline. (n=30) 

Total cholesterol 
(mmollL) 

LDL Cholesterol 
(mmoVI) 

Hdl Cholesterol 
(mmoVI) 
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TABLE 5- Comparison of lipid values between the regular and phytosterol 

margarine periods. (n=30) 

6.69 1.90 5.98-7.40 

5.09 1.91 4.34-5.80 0.01 6.50% 

4.76 1.91 4.00-5.47 

1.35 0.40 1.20-1.50 0.5 

1.36 0.40 1.20-1.53 

Triglyceride Regular 1.57 0.99 1.19-1.93 0.01 18% 
(mmol/l) Sterol 1.24 0.67 0.98-1.48 

7.1.6. DIETARY ANALYSIS 

From Table 6, it can be seen that the diet followed at entry to the study was 

significantly higher in total and saturated fat intake. The diet was significantly higher 

in carbohydrate on the regular and phytosterol margarine than baseline. 

The energy, fat, protein and carbohydrate intake did not change significantly during 

the study. The fat intakes were 25% of energy with saturated fat 7%; polyunsaturated 

fat 7% and monounsaturated fat 8%, the cholesterol intakes were less than 11 0-126mg. 

The patients were therefore adhering to a Step 2 diet during the study period. 
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TABLE 6 - Dietary information on each visit compared with baseline. (n=30) 

Total Fat (g) 
37.67 35.20-40.70 <0.001 20.00 
35.44 33.20-37.70 <0.001 24.00 
36.00 32.52-40.15 0.01 23.00 
14.00 12.39-15.03 

Saturated Fat (g) 
11.3 3.95 9.96-12.73 0.01 19. 
11 .00 2.93 9.49-11.75 <0.001 21 
11 .73 4.23 10.12-13 .34 O. 
11 .00 2.8 · 9.78-11.93 
10.00 2.1 9.00-10. 0.78 

(g) 9.00 8.30-10.00 0.22 
9.00 2.9 7.89-10.10 0.07 

Baseline 16.00 5.66 13 .93-16.89 

Monounsaturated Regular 12.00 3.69 10.20-13.00 <0.001 25 . 
Fat (g) Sterol 11 .00 2.96 9.83-12.00 < 0.001 31. 

d 11 .00 4.14 9.56-12. 
5,942.0 5227-665 

Energy (Kj) 
5,576 5082-6071 0.21 
5,449.0 4952-5945 0.14 
5,523 .00 4955-6091 0.23 

60.7 56.34-65.08 

Protein (g) 
4.23 52.00-62.00 0.89 
5.45 51. 00-64.00 
5.35 50.97-64.1 

32.01 

Carbohydrate (g) 
199. 29.06 10.00 
195. 23 .30 186.00-204. 8. 

30.44 173.38-195.50 
Baseline 158.00 84.40 126-90-189.90 

Cholesterol (mg) 
Regular 126.00 46.2 108.30-142.80 0.05 
Sterol 110.00 39.68 95 .18-124.80 0.02 30. 
End 125 .00 53.59 100.90-141 .60 0.05 
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TABLE 7 - Dietary information comparison between the regular and phytosterol 

margarine. (n=30) 

Total Fat (g) 
38.00 7.20 35.20-40.70 0.17 
35.00 6.00 33.20-37.70 

Saturated Fat (g) 
1l.3 3.70 9.96-12.73 0.43 
10. 2.93 9.49-11.75 
10. 1. 9.00-10.50 0.18 

rated Fat 2.45 10.20-13 .00 0.53 
(g) 2.01 9.83-12.00 

Cholesterol (mg) 
46.27 108.30-142.80 0.08 
39.68 95 .18-124.00 

Energy (kj) 
Regular 5,576.00 1,324.00 5082-6071 0.17 
Sterol 5,449.00 1,330.00 4952-5945 

ibre (g) 
Regular 17.67 6.80 15.10-20.21 0.70 
Sterol 17.33 9.67 14.80-19.95 

Alcohol (g) 
Regular 1.93 4.50 0.25-3.61 0.64 
Sterol 1.63 3.80 0.20-3.06 

Carbohydrate (g) 
Regular 199.00 29.00 187.00-209.00 0.06 
Sterol 195 24.00 186.00-204.00 

Protein (g) 
Regular 52.00-62.00 0.51 
Sterol 
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7.1.7 CARRY OVER AND PERIOD EFFECT 

TABLE 8 

Calculated value for the equations for the period effect and carry over effect. The p 

value is given in each case. 

0.45 >0.05 
0.58 >0.05 

0.12 >0.05 
0.28 >0.05 

7.1.8 PLASMA PLANT STEROL ANALYSIS 

The phytosterollcholesterol ratio increased significantly from 254 ± 123 (SEM) to 

302 ± 28 (p < 0.007) and the campesterollcholesterol ratio increased significantly 

from 341 ± 21 to 653 ± 54 (p<O.OOOl) whilst there was no significant change for the 

ratio of lathosterol to cholesterol: 73 ± 8 and 76 ± 8 (p = 0.42), see Table 9. 

On the same cohort, comparisons were made between the values obtained at the end 

of the phytosterol spread consumption and the washout over 6 weeks . The 

phytosterol/cholesterol and campesterol/cholesterol ratios decreased statistically 

significantly to 241 ± 24 (p < 0.02) and 419 ± 58 (p < 0.0002) respectively, whereas 

the lathosterollcholesterol ratio did not change significantly to 83 ± 14 (p = 0.35), see 

Table 9. 
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ratio of these cytokines in unstimulated or PMA- ionomycin stimulated CD4+ and 

CD8+ lymphocyte subsets. This represents a highly sensitive way of detecting any 

modulation of type 1 and type 2 cytokines. As shown in table 16, no statistically 

significant difference in the ratio was observed in subjects on regular or phytosterol 

enriched margarine. 

TABLE 11 

CIRCULATING MONOCYTE SUBSETS 

Regular 4.78 2.42 3.24-6.32 
CDI4+16+ 0.20 
Phytosterol 6.58 4.45 3.76-9.42 
CDI4+16+ 
Regular 77.05 6.20 73 . 10-80.99 
CDI4++16- 0.34 
Phytosterol 74.20 8.76 68.64-79.77 
CDI4++16-
Regular 13.57 5.23 10.25-16.89 
CD14++16+ 0.68 
Phytosterol 14.59 5.52 11.08-18.10 
CD14++16+ 
Regular 4.59 2.02 3.30-5.88 
CD 14+ 16- 0.97 
Phytosterol 4.62 1.92 3.39-5.89 
CDI4+16-

8.89 8.89 7.05-10.74 
0.28 

7.81 7.81 5.92-9.72 

6.04 1.59 5.03-4.71 
1.0 

5.80 1.62 4.70-6.90 

All values represent the percentage of cells from the flow cytometric analysis, except 

for the WEC and monocte counts which were determined by a Coulter counter and 

are expressed as 109/L 
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TABLE 12 

INTRACELLULAR CYTOKINE EXPRESSION BY MONOCYTES GIVEN AS 

PERCENTAGE OF CELLS EXPRESSING THE GIVEN CYTOKINE; CD14-

GATED AGAINST SIDE SCATTER. 

Regular TNF 86.40 17.58 75.23-97.57 

Phytosterol TNF 8l.38 26.55 64.51-98.25 
0.91 

Regular IL 10 l.38 l.53 0.39-2.34 

Phytosterol IL 1 0 1.80 4.35 -0.96-4.56 0.49 

Regular IL2 2l.63 17.27 10.65-32.60 

Phytosterol IL2 9.59 10.20 3.11-16.07 
0.27 

Values represent the percentage of cells expressing the given cytokine. 
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TABLE 13 

LYMPHOCYTE PROLIFERATION ACTIVATION MARKERS (CD25) AND 

INTRACELLULAR CYTOKINE EXPRESSION FOLLOWING STIMULATION 

WITH .PMA & IONOMYCIN. SI IS FOR STIMULATION INDEX (CPM-

STIMULATED/CPM BACKGROUND). 

PMA regular 271.00 0.62 
PMA-phyto 226.90 188.70-285 .10 

CD25 regular 62.17 13.58 53.54-70.80 0.27 
CD25 phyto% 66.17 16.49 55.69-76.64 

CD4 regIFN 12.75 8.53 7.33-18.17 0.11 
CD4 phytoIFN 9.93 7.15 5.39-14.48 

CD4 reg IL4 3.10 2.08 1.77-4.42 0.09 
CD4 phyto IL4 1.73 1.01 1.73-1.01 

CD8 reg IFN 42.16 14.38 33.02-51.30 1.0 
CD8 phyt IFN 33 .11 19.80 20.53-45.69 

CD8 reg IL4 1.55 1.53 0.58-2.53 0.21 
CD8 phyto IL4 1.73 1.78 0.60-2.86 

Mean values of PMA + I are reported as the stimulation index (SI, cpm-

stimulated/cpm background). All other mean values reflect percentage of cells 

expreSSIng 
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TABLE 14 

INTRACELLULAR CYTOKINE EXPRESSION IN UNSTIMULATED 

MONOCYTES EX VIVO. 

2.11 1.53 1.14-3 .08 
0.02 

Phytosterol IL12 2.99 1.34 2.14-3 .85 

Regular IL 1 0 2.12 2.04 0.83-3.42 
0.42 

Phytosterol IL10 1.48 1.76 0.36-2.60 

Regular TNF 0.65 0.54 0.31-0.99 
0.23 

Phytosterol TNF 0.44 0.35 0.21-0.66 

Mean values represent percentage of cells expressing relevant cytokine 
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TABLE 15 - INTRACELLULAR CYTOKINE EXPRESSION IN EX VIVO 

UNSTIMULATED CD4+ AND CD8+ T-CELL SUBSETS 

Regular CD4 IL4 0.53 0.38 0.28-0.76 
0.25 

Phytosterol CD4 0.63 0.34 0.41-0.85 
IL4 
Regular CD4 IFN 0.27 0.20 0.13-0.39 

0.76 
Phytosterol CD4 0.58 l.06 -0.09-l.24 
IFN 
Regular CD8 IL4 0.60 0.29 0.41-0.78 

0.68 
Phytosterol CD8 0.57 0.45 0.28-0.85 
IL4 
Regular CD8 IFN 0.48 0.28 0.31-0.66 

0.32 
Phytosterol CD8 0.78 0.70 0.33-1.23 
IFN 

Mean values represent percentage of cells expressing relevant cytokine 

TABLE 16 - Ratios OF IFN-GAMMA IIL4 in CD4 & CD8 LYMPHOCYTE 
SUBSETS 

Regular CD4 l.31 l.14 0.59-2.04 
Unstimulated 0.25 
Phytosterol CD4 1.13 1.19 0.38-1.88 
Unstimulated 
Regular CD4 3.83 4.67 0.86-6.80 
Stimulated 0.25 
Phytosterol CD4 2.47 2.51 0.87-4.06 
Stimulated 
Regular CD8 1.19 1.15 0.46-1.92 
Unstimulated 0.28 
Phytosterol CD8 2.57 3.07 0.49-4.62 
Unstimulated 
Regular CD8 70.34 63.95 29.70-111.00 
Stimulated 0.43 
Phytosterol CD8 34.70 38.29 7.31-62.08 
Stimulated 
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APPENDIX B (continued) 

DIETARY RECORD FOR MARGARINE STUDY 

PATIENT No: _______ _ PATIENT INITIALS: -------

VISIT DATE: VISIT NUMBER: ______ _ 

DATE HANDED BACK TO DIETITIAN: _____________ _ 

Intake was 1- typical 
2- more than usual 
3- less than usual 

Meal eaten B - breakfast 
L -lunch 
S - supper 
SN - snack 
BR - brunch 

Interviewers opinion 1- reliable 
2- unreliable 

Day of diary ____ _ 
Date of diary -----

115 
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APPENDIX C 
COMPOSITION OF DIFFERENT FAT SPREADS 

1 .. - m~t: ~: . mm_ 
Energy -(kj) 1351 

Total fat(g) 35 

Sat fat(g) 8 

I Poly fat(g) 17.5 

Mono fat(g) 9 

Trans fat (g) 0.5 

Cho (g) 

Protein (g) 0.1 

Plant sterol 8 

Vit A mgRE 

Vit E mg 66 
tocopherol 

Moist % 60 

R cost per 100g 6 

Sat fat 
Poly fat 
Mono fat 
CHO 
Vit A 
Vit E 

- Saturated fat 
- Polyunsaturated fat 
- Monounsaturated fat 
- Carbohydrate 
- Vitamin A 
- Vitamin E 

1354 

35 

9 

18 

8 

0 

691 

60 

2 

3022 3056 3040 

81 82.2 82 

22 18.92 48 

41 17.34 1.61 

17 42 21 

1 23.81 5.26 

0.4 0.9 0.3 

0.2 0.3 0.5 

691 750 754 

15 1.58 

15 15 15 

1.2 1 2.4 

Margarine spreads given as on the label, brick margarine and butter according to the 

Food Composition Tables (Kruger et ai, 39, 40,1991) 

Price calculated per 100 gin R in August 2001 at Pick and Pay in Cape Town. 
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APPENDIXD 
CORRELA TIONS 

(A) LDL 

!~~~~!lff!I!!f!!~ilf!m!I~!Hr.~I{i 1~~~~~!!!!I! !11!11!~1Il~!! !11!~tL~!!~#'~~mmjlllmli 
TG-baseline positive 0.23 0.0089 

TG-regular positive 0.19 0.0188 

TG-phytosterol positive 0.18 0.0200 

(B) LDL difference 

Age negative 0.15 0.0344 

WH-baseline negative 0.15 0.0294 

WH-phytosterol negative 0.15 0.0294 

WH-regular negative 0.14 0.0285 

(C)HDL 

TG-baseline negative 0.22 0.0090 

TG- regular negative 0.22 0.0090 

TG- phytosterol negative 0.16 0.0185 

(D)TRIGYLCERIDES 

HDL- baseline negative 0.22 0.0086 

HDL-phytosterol negative 0.16 0.0310 

HDLdifference negative 0.15 0.0354 

WH-baseline positive 0.19 0.0136 

WH- regular positive 0.23 0.0067 

WHS-phyotsterol positive 0.25 0.0050 

LEAN2-baseline positive 0.15 0.0384 

LEAN- regular positive 0.16 0.0294 

BMR- regular positive 0.15 0.0322 

BMR-phytosterol positive 0.16 0.0248 
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APPENDIXD 
CORRELATIONS (continued) 

(E) TRIGLYCERIDE DIFFERENCE 

~~1ffiim!!I!I!!!l!l!mW;m!~Jlll !~~~~~m!!i mm!~mm: :::I[!!J~!lj~iw'111~1~~~ 
LEAN- ba3eline positive 0.34 0.0009 

LEAN- regular positive 0.29 0.0019 

LEANphytosterol positive 0.32 0.0010 

LEANDi fference negative 0.29 0.0022 

BMR- regular positive 0.34 0.0016 

BMR-phytosterol positive 0.33 0.0080 

EER-baseline positive 0.29 0.0023 

EER- regular positive 0.26 0.0042 

EER-phytosterol positive 0.29 0.0020 

(F)Estimated Average Requirements 

'\I ;H':iP_i!I!!~Wm:!il1l1lmllllm~~~lJ!~~tue " r"": : :.:;::. 

AGE negative 0.29 0.0090 

TG- regular positive 0.20 0.0100 

TGDifference positive 0.29 0.0020 

WH- regular positive 0.15 0.0100 

WH-phytosterol positive 0.19 0.0400 

F%- baseline negative 0.34 0.0080 

F%- regular negative 0.29 0.0020 

F%-washout negative 0.31 0.0010 

LEAN- basel ine positive 0.94 <0.0001 

LEAN- regular positive 0.93 <0.0001 

LEAN-phytosterol positive 0.93 <0.0001 

BMR- regular positive 0.96 <0.0001 

BMR-phytosterol positive 0.96 <0.0001 

FAT - regular positive 0.23 <0.0001 

FAT -phytosterol positive 0.21 0.0020 

FAT-washout positive 0.16 0.0020 

SFA regular positive 0.16 0.0300 
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APPENDIXD 
CORRELATIONS (continued) 

SF A-phytosterol positive 

EN- regular positive 

EN-washout positive 

(G) BODY FAT % 

0.15 0.0400 

0.35 0.0007 

0.41 0.0002 

f.~~llmllmlmmIIWtr~~m~ Im~~m~lmmmlllm*tmllllf~ 
AGE positve 0.19 0.02 

HMI- baseline positve 0.47 <0.0001 

BMI - regular positve 0.46 <0.0001 

BMI-phytosterol positve 0.46 <0.0001 

LEAN- baseline negative 0.24 0.007 

LEAN- regular negative 0.24 0.007 

LEAN-phyotsterol negative 0.23 0.008 

BMR.- regular negative 0.26 0.005 

BMR.-phyotsterol negative 0.26 0.005 

EER- regular negative 0.35 0.0008 

EER-phytosterol negative 0.3 0.002 

FAT - regular negative 0.24 0.006 

F AT -phytosterol negative 0.29 0.003 

FAT-washout negative 0.41 0.002 

SF A- regular negative 0.23 0.002 

SF A-phytosterol negative 0.19 0.003 

SF A-washout negative 0.36 0.002 

PUF A- regular negative 0.14 0.04 

PUP A-washout negative 0.15 0.04 

MUF A- regular negative 0.24 0.006 

MUF A-phytosterol negative 0.24 0.006 

MUF A-washout negative 0.2 0.004 

EN- regular negative 0.3 0.002 

Enphytosterol negative 0.2 0.01 

EN-washout negative 0.29 0.002 
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APPENDIXD 
CORRELA TIONS (continued) 

(H)LEAN BODY WEIGHT 

I jt!iHuil~ 
. .:.' . . Ii~~r:;in: . . . 

TG- baseline positive 0.15 0.04 

TG-regular positive 0.28 0.005 

TGDifference positive 0.34 0.002 

HDL- regular negative 0.19 0.003 

HDL-phytosterol negative 0.16 0.04 

WH-baseline positive 0.16 0.04 

WH- regular positive 0.23 0.0069 

WH-phytosterol positive 0.24 0.0026 

F%-baseline negative 0.24 0.0068 

F%- regular negative 0.19 0.0165 

F%-phytosterol negative 0.21 0.0115 

RMR- regular positive 0.98 <0.0001 

BMR-phytosterol positive 0.97 <0.0001 

EER- regular positive 0.94 <0.0001 

EER-phytosterol positive 0.94 <0.0001 

EER-washout positive 0.95 <0.0001 

FAT - regular positive 0.21 0.0113 

F AT -phytosterol positive 0.23 0.0073 

F AT -washout positive 0.16 0.0315 

MUFA- regular positive 0.26 0.0052 

MUF A-phytosterol positive 0.26 0.0044 

EN- regular positive 0.25 0.0054 
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VISIT DATE .1"U.:.'-V,""""',LJ ...... _______ _ 

VISIT NO: _______ _ 

PATIENTINITIALS: _______ _ 

PATIENTNO: _______ _ 

SITE: _______ _ 

RETURNED TO DIETITIAN: .........:.. ______ _ 

5 
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VISIT DATE RECORDED: ______ _ 

VISIT NO: ______ _ 

PATIENT INITIALS: ______ _ 

PATIENTNO: ______ _ 

SITE: -------
RETURNED DIETITIAN: ______ _ 

IVisit 5 

Imment 
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APPENDIX F 

Gas chromatography for regular margarine 

. bpm~tABoRAtoRj:'OiR(j~:tQc~itY, ., 
~a~}I~.ct.:.~en~e~ . Anzio;R:~ObSer.vat0rt~ 79.2Si.$bittliMnl:a.·.·· 

l'et': '21-214Q60r~· F.'(~~.'iUWI~:;2?~':tlAP66.3:%i .':" 

124 

:¢hromatograplier.~~~~t/f:r.~: .. ~~~~: ... ~.~·Runft~~:;d~q}t~.~:·,, ... :~ ... ,; 

Cliit'OMA TO.GT~KpHY 

~ ~ .•. t.!::" .'. I~ ~'0l.0+i. 'DetectlO; n . •. __ • .• F .. _: t.J,_: ·.·.· •.•.. ~.· ~. 3 ... ' .. 1='.·.'.·: ••• '.·' ••••.••..•••.•.•.••.••• _.: 'l~~C~~~! ••.• (I .. _-: t .•• ;' .. ;.,~~:;.;.-! ~:::..:~ •• ~ ..• ~ _ ........... ' ....... ~.!.-.... .:-..·.7 •• .: .. ·.. ~ ~ _.... ~ - - .... -. _ -~. -r 
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APPENDIX G 

Gas chromatography for phytosterol margarine 
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