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4) (@) Penemuan Projek/Abstrak .
(Perlu disediakan makluman di antara 100 - 200 perkataan di dalam Bahasa
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Summary:

Effect of supplementation of VitaminE ( Natopherol, 400 [U/day ) alone or in
combination with B-complex for a period of one year on serum levels of MDA
( index of lipid peroxidation ), total antioxidant status, total cholesterol & HDL
cholesterol was studied in 74 male healthy Malay volunteers ranging in age from 18 - 55
years. Results of the study indicated :

(1) serum MDA levels increase with age without any change in the total
antioxidant status which supports the theory that imbalance between oxidative stress and
antioxidant status may be involved in aging process,

(2) supplementation of Vit. E & B-complex reduced serum MDA levels and
increased total antioxidant status, E+B administration being superior to E alone

(3) both E alone and E+B administration reduced total cholesterol levels to the
same extent

(4 ) supplementation of E alone did not affect HDL cholesterol levels
significantly but E+B administration significantly increased the HDL cholesterol

&

(5) both E alone and E+B administration reduced the tot. chol.:HDL chol. ratio,
the reduction being significantly more with E+B compared to E alone.

It is concluded from the study that administration of E+B as opposed to E alone provides

better protection against free radical mediated damage . E+B administration may also be
more effective in prevention of IHD through their effect on HDL cholesterol levels.
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(b) Senaraikan Kata Kunci yang digunakan di dalam abstrak:

Bahasa Malaysia ' Bahasa Inggeris
Peroksidasi Lipid Lipid Peroxidation
Vitamin E : Vitamin E
Penyakit Jantung Iskemik . 1Ischaemic heart-disease
Kolesterol serum Serum cholesterol
Malonaldehyde : Malonaldehyde
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Introduction :

Free radical ( a group of highly reactive partially reduced species of O7 ) mediated
oxidative damage to PUFA ( poly unsaturated fatty acids ), Proteins, DNA & Cell membranes is
being implicated in the pathogenesis of Atherosclerosis, Age related Degenerative disorders,

Cancer and Senescence itself." It is now established beyond doubt that free radicals are
generated in vivo through normal aerobic metabolic activities like mitochondrial electron transport,
peroxismal fatty acid oxidation, Cyt. P-450 reactions, oxidation of monoamines etc.” In addition free
radicals present in the atmosphere ( the concentration of free radicals in the atmosphere is increasing
with increasing atmospheric poilution by industrialisation, automobile exaust etc. ) and cigarette
smoke can enter the human body and are capable of inflicting oxidative damage similar to the free
radicals generated in vivo.

Free radical mediated oxidation of PUFA, a process called lipid peroxidation, leads to
the formation of highly reactive aldehydes like Malonaldehyde ( MDA ).3 Levels of MDA in tissues
and circulating fluids are considerd indicative of the extent of free radical mediated oxidative damage. -
Nature has evolved defense mechanisms against oxidative damage in the form of antioxidant systems
like Superoxide dismutase, catalase, Glutathione system etc. In addition dietary antioxidants
partcularly vitamin E can also function as free radical scavengers to decrease the initiation and
propagation of fatty acid oxidation. It is now being realised that an imbalance between the oxidative
stress and the antioxidant protective mechanisms may lead to oxidative damage to the various
biomolecules and the consequent disease processes.

Among the disease processes thought to be mediated by free radical mediated oxidative
damage, Atherosclerosis and the consequent ischaemic heart disease ( [HD ) have attracted the
attention of many workers because of their high incidence and associated mortality. Rapidly
increasing evidence suggests that oxidation of LDL is important in atherogenesis. Evidences in
support of this include : oxidised LDL is preferentially taken up by the macrophages to create foam
cells4, oxidised LDL appears to be cytotoxic to the arterial endothelial cells* and raised levels of lipid
peroxides like MDA have been found in sera of men at high risk of IHD like smokers.” This has lead
to a large volume of data both experimental and epidemiological to correlate the serum levels and
intake of vitamin E to the risk of THD. Experimental data from animal studies have shown that :
vitamin E is effective in protecting LDL from oxidationG, can inhibit smooth muscle cell
proliferation7 and may reduce risk of IHD through its effect on platelet adhesion®,

Epidemiological data in humans though controversial appears to overhelmingly suggest that lowered
serum levels and dietary intakes of vitamin E are associated with increased risk of mD’ 1o 1 . Unlike
other fat soluble vitamins , vitamin E has been shown to be nontoxic even at high doses'?.

This lead to a large number of clinical trials using pharmacological doses of vitamin E to reduce
incidence of THD and its complications. These clinical trials have again brought out conflicting
results. A critical analysis of these clinical trials has shown that the conflicting results could have been

due to:
a) non-uniformity in the dose and duration of vitamin E administered

b) no attention having been paid to the micronutrient interactions’>

Results of the Cambridge Heart Antioxidant study group( CHAOS ), one of the largest clinical trials
whose results are availabletill now, have shown that supplementation of a minimum of 400 IU/day of
vitamin E for a period of one year is necessary to reduce complications in subjects with angiographical

. . . 14
evidence of coronary arteriosclerosis .
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Vitamin E exhibits interactions with both in vivo & dietary antioxidants as well as
other micronutrients. While studies have already been initiated to look into the effect of combined
administration of dietary antioxidants, no attempts are being made to evaluate the role of combined
administration of vitamin E and other dietary micronutrients in the prevention of [HD. Our earlier
studies have shown that vitamin E exhibits interaction with B-complex vitamins 1316 and combined
administration of vitamin E and B-complex is superior to administration of vitamin E alone in terms
of membrane stabilisation'’ & clinical efﬁca,cy18 in humans. There are no studies to evaluate the role
of combined administration of vitamin E and B-complex in the prevention of IHD.

Such intervention trials should ideally include clinical events as end points, but wiil be
time consuming, difficult to perform and costly. Before suggesting such expensive clinical trials we
have studied in this project the effect of supplementation of vitamin E alone or in combination with B-
complex for a period of one year, on certain biochemical markers which could indicate possible
beneficial effects in lowering the risk of IHD. We have studied the effect of Vitamin E, and E+B
administration on :

1. serum malonaldehyde levels
2. serum total antioxidant status
3. serum levels of total cholesterol, HDL cholesterol and their ratio

Materials & Methods : . s

A total of 84 Malay male volunteers were recruited for the study ranging in age from
18 - 55 years and were devided into three groups according to their age < 30 years ( 30 ),
30 - 45 years( 28 ) and > 45 years ( 26 ). Fasting baseline blood samples were drawn from all the
subjects. In each age group volunteers were assigned randomly to one of the treatment groups
placebo, Vit.E( 200 [u twice daily ) and Vit. E+B-complex ( vit.E 200 Iu twice daily + a commercial
B-complex tablet twice daily ) keeping the number of volunteers in each treatment group
comparable. Supplements were given on a monthly basis and at each visit compliance was ascertained
by oral interviews. Followup fasting blood samples were drawn at 3, 6 & 12 months.

2 subjects showed hyperglycaemia in their basal blood sample and 3 showed mild
hypertension and were therefore eliminated from the final analysis. In the remaining 79 subjects
complete follow up data was available on 72 subjects : <30 yrs.(26), 30 -45 yrs(28)and >45 yrs.(22).
Subjects recieving vitamin supplements expressed a general sense of well being and did not report any

effects. Generally the foll W in the placebo group.
untoward y owup was poor in the place __Qgr;_p )k wae W od )

Vitamin E capsules ( Natopherol ) were supplied by Abbot La{ﬂ:)’rlator;ies Malaysia
Sdn.Bhd free of charge. =~ *

B-complex tablets ( Dumex ) contained : By 10 mg, B2 5 mg,Bg 1 mg,

Nicotinamide 50 mg , Calcium Pantothenate 3 mg & B2 1 mcg

All blood samples were analysed for :

1. serum MDA levels as Thiobarbituric acid reactive substance as described by
Nadiger et al 19 '

2. serum total antioxidant status using the kit from Randox laboratories

3. serum tot. Cholesterol & HDL Cholesterol using routine automated methods
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Serum mda levels (umolil)

RESULTS & DISCUSSION :

Correlation between age and serum MDA levels ( Baseline data ) :

3 Results of Linear regression aialysis :
Slope 0.02208 + 0.002680
Y -intercept  0.5047 + 0.09913
2- X -intercept  -22.86
1/slope 45.30
il 95% Confidence Intervals
! Slope 0.01673 to 0.02743
Y - intercept ©  0.3068 to 0.7026
0 Goodness of Fit
1 I T 1 ] L
O 10 20 30 40 50 &0 r 0.4887
Age in years Sy.x 0.2342
Dewiation from zero
F 67.85
DFn, Dfd 1.000, 77
P value <0.0001

Summary of statistical analysis :

Highly significant positive correlation between serum MDA levels and age.
Though the free radical theory of aging has been in vogue for almost 40 years, human
data in support of this theory has been very scanty. Results of our study provide human
data in support of the free radical theory of aging.



Correlation between age and serum total antioxidant status ( Baseline data ):

- I Results of Linear regression analysis :
2 -
Slope 0.07631 + 1.583
. Y -intercept 1368 + 58.60
= 1750+ . . X -intercept  -17920
. g 1/slope 13.10
- 1500- - '
7] ‘ . S R 95% Confidence Intervals
= I P E e S a— Slope -3.083 t0 3.236
1250 . * . . ¢ : ;: ' Y- mtercept 1251 to 1485 .
Goodness of Fit
1000 r ' ' ; ' ! r 0.00003275
40 0 60 )
0 10 20 .30 : 5 Sy.x 138.8
Age in years
Deviation from zero
F 0.002325
DFn, Dfd 1.000, 77
P value 0.9617

Summary of statistical analysis :

No statistically significant correlation betwegn serum total annoJ.udant status aﬁi age.
Many workers have attempted to study the phangqs n 19d1v1dual anto%mg:nt szlsttellflns bee
SOD, glutathione system& vitamin E,associated with aging process and t results ?v? en .
tr’oversial.These conflicting results are thought to be due patly to the existence of close interactions
et the different antioxidant systems . It is now suggested that the measurement of totgl .
bemfggantestams rather than the individual components, reflects the true picture of the antioxidant
an

defense status in an individual.

Taken together our results on serum MDA levels and total antioxidant: status in relation to age
ggest that there is an imbalance between the oxidative stress and the antioxidant defense systems
su

with advancing age, supporting the free radical theory of aging.
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Sarum MDA levels

Effect of Vit. E & E + B-complex supplementation on serum
MDA levels ( nmoles/dl, Mean + SEM )

(agegr. < :‘30 yrs) (age gr. 30 - 46 yrs)
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£
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8

e e

E

, ! | 0 Hiacebo Vilemin € Vitamin E + B
Placebo Vitamin € Vitamin E + 8
{age gr.>45 yrs )
s &
2001
- 1 Baseline
® 0z i A =33 months
ﬁ 3 6 months
g E 100 2 9 months
e lz _ «f N 12 months
=3
5
7]

I

Placeto Vitamin € VitamnE + B

Summary of statistical analysis : Supplementation of Vit. E alone and in combination with B-
complex resulted in a highly significant reduction in serum MDA levels, in all the three age

groups. While there was no difference in the extent of reduction in MDA levels by E alone or in
combination with B-complex in the lowest age group ( < 30 yrs ), in the higher age groups ( 30 - 45 &
> 45 yrs. ) reduction in serum MDA levels by combined administration of Vit. E and B-complex were
significantly higher compared to administration of Vit. E alone. It is interesting to note that the extent
of reduction in MDA levels depended on the initial levels,higher the initial levels greater the
reduction. However in all the age groups the serum MDA levels appeared to stabilise around a value
of 65 nmol/dl. It would be interesting to study the level to which the serum MDA levels can be
brought down or is there a critical level of lipid peroxides below which they can not be reduced to
maintain normal aerobic metabolism ? '

( refer the table and details of statistical analysis on the next page )
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Effect of Vit. E & E + B-complex supplementation on serum
MDA levels ( nmoles/dl, Mean + SEM )

Group Duration of treatment
(<80yrs)
Baseline | 3 months | 6 months 9 months 12 months
PLACEBO 91.9 95.9 91.9 97.07 97.45
(7) £5.58 £3.7 +4.76 +4.01 £3.47
Vit. E 104.4 78.7 73.8 66.3 66.3
(10) +6.25 an>?® | z402%° +1.63>° 2,00 ©
VYit.t E+B 106.9 86.9 78.7 73.07 65.70
(9) +11.07 631 | 246620 +4.16"° +3.53°
Group Duration of treatment
(30 - 45 yrs)
Baseline | 3 months | 6 months | 9 months |12 months,
PLACEBO 115..8 114..9 105..5 111..5 114..5
(6) £5.51 +6.05 +5.83 +7.37 £7.09
Vit E 1428 [877 _ 754 744 759
(10) +8.23 +£2537% | 13277°¢ +3.087"° +3.527°
Vit.t E+B 125..9 93.2 . 712 64.9 62.4
(8) +7.46 +5600° | x248%° £302>%% | 1p49eY
Group Duration of treatment
(>45yrs)
Baseline | 3 months | 6 months | 9 months 12 months
PLACEBO 154.7 150.6 145.6 142.1 144.5
(6) +6.54 £5.01 +4.32 +2.54 £2.35
Vit. E 156.4 116.8 1014 86.7 79.2
(9) £9.37 £5315° | 1535>° £390%° +3.74%°
ViLE+B | 1639 | 1044 755 703 64.10
(7 +8.96 £3987° | 24637%7 | £328%%Y | 19657

Figures in parentheses indicate number of subjects
“1, 2,3 ” - comparisons with baseline values within the groups,( Paired 't test),

1p<0.05, 2p<0.01,3p<0.001
“ a, b, ¢” - comparisons with placebo values at corresponding time ( unpaired 't test)

a p<0.05, b p<0.01, € p<0.001

“x,y,Z " - comparisons with Vit.E values at corresponding time ( unpaired 't' test )

X p<0.05, ¥ p<0.01, Zp<0.001 12



Effect of Vit. E & E + B-complex supplementation on serum
Total Antioxidant Status ( TAS ) ( umoles/l, Mean = SEM )

Group Duration of treatment
Baseline 3 months 6 months 9 months 12 months
PLACEBO 1376 1407 1441 1451 1441
(19) £39.24 +30.07 £29.48 +22.72 £30.15
Vit. E 1347 1772 1694 1697 1685
(29) 2291 +44.99>° £25.61>° £27.60>° £26.48°°
ViLE+B | 1391 1754 1799 1806 1891
(24) £26.17 £51.44>° caa 3% | zaon1* ¢ | s3512%0”

Figures in parentheses indicate number of subjects
“1,2,3” - comparisons with baseline values within the groups,( Paired 't' test),
1p<0.05, 2p<0.01,3p<0.001 '
“a, b, ¢” - comparisons with placebo values at corresponding time ( unpaired 't' test)
a p<0.05, b p<0.01, € p<0.001 < .
“X,¥, 2 - comparisons with Vit.E values at corresponding time ( unpaired 't test )
X p<0.05, Y p<0.01, Zp<0.001

Summary of statistical analysis : Supplementation of Vitamin E alone for a period of 3 months
increased the serum TAS significantly. Continued administration of Vitaminn E alone did not bring
about any further increase in serum TAS .

Supplementation of Vitamin E + B-complex for a period of 3 months increased serum TAS to the
same extent as Vitamin E alone. Continued administration of Vit. E + B-complex resulted in further
increase: in serum TAS in contrast to Vitamin E alone. The serum TAS values at 6,9 & 12 months

were significantly higher in the group supplemented with Vit.E + B-complex compared to the group
supplemented with Vit. E alone.

Effect of vitaminE and E +
B-corgplex supplementations on

serum TAS
2250
- ] ——placebo
5 . —VitE
@ o 2000 ~~—VitE +B
-
s § 1750
o E
n s
-
Q
E 15004
2 J
1250
0

Time in months
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Effect of Vitamin E & E + B-complex administration on serum total
Cholesterol levels ( mmol/l, Mean + SEM )

Duration of treatment
Group
Baseline 3 months 6 months 9 months 12 months
PLACEBO 59 5.9 59 5.8 5.8
(19) +0.21 +0.17 +0.19 +0.17 +0.18
Vit. E 5.6 53 5.2 50 49
(29) +0.24 +029 %2 +0.12%° +0.167° +0.17>¢
Vit.t E+B 55 5.2 5.1 4.9 4.7
. rd b) ~
(24) +0.19 £0.19 7% £0.20°"C £0.16 7% +0.137%

<

L

Figures in parentheses indicate number of subjecte

“1,2,3” - comparisons with baseline values within the groups,( Paired 't' test),

1p<0.05,2p<0.01,3 p<0.001 :

“ a, b, ¢” - comparisons with placebo values at corresponding time ( unpaired 't' test)

a p<0.05, bp<0.01, €p<0.001

“X,¥, 2z~ - comparisons with Vit.E values at corresponding time ( unpaired 't' test )
X p<0.05, ¥p<0.0l,Zp<0.001

Summary of statistical analysis : Supplementation of Vit. E alone or in combination with B-complex

reduces serum total cholesterol levels. There were no statistically significant differences in the extent
of reduction between the two groups.

Effect of Vit E and E + B supplemantation
on serum cholesterol levels

A

-~
3

——Placebo
—VItE
1 ———VItE+B

@
v 1 T

|

Serum cholasterol leveis
(mmoll; mean + SEM)
[$.]
i L

.4 1 1 ' T

0 3 6 9 12
Time in months
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Effect of Vitamin E & E + B-complex supplementation on serum

HDL Cholesterol levels ( mmol/1, Mean+ SEM )

Duration of treatment
Group
Baseline 3 months 6 months 9 months 12 months

PLACEBO 1.21 1.21 1.12 1.13 1.14

(19) +0.076 £0.063 +0.055 +0.059 +0.061

Vit. E 1.07 1.13 1.18 121 1.21

(29) +0.044 +0.042 +0.052 +0,062 +0.067
VitE+B 1.10 1.36 1.48 1.69 1.80

(24) £0.063 0,072 2008922V | 008> | 100862 ™7

Figures in parentheses indicate number of subjects

“1,2,3” - comparisons with baseline values within the groups,( Paired 't' test),
1 p<0.05, 2 p<0.01,3 p<0.001
“a, b, ¢” - comparisons with placebo values at corresponding time ( unpaired 't test)
a p<0.05, b p<0.01, € p<0.001
“ X,¥, 2 - comparisons with Vit.E values at corresponding time ( unpaired 't' test )
X p<0.05, ¥ p<0.01,Zp<0.001

Summary of statistical analysis: Supplementation of vitamin E alone showed a trend towards
elevation of serum HDL cholesterol levels, however these elevations were not statistically significant

Supplementation of Vitamin E in combination with B-complex brought about a statistically
significant elevation in serum HDL cholesterol levels after 6 months of supplementation and
increased further with continued supplementation for one year.

AY

Effect of Vit é and E + B supplementation
on serum HDL cholesterol levels

——Placebo
——VRE+B

N
—

A

Serum HDL Chol. levels
(mmolfi; mean x SEM )
-

0

T ' y

3 8 9 12
Time in months
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Effect of Vitamin E & E + B-complex supplementation on serum

Tot. Chol. : HDL Chol. ratio ( Mean = SEM )

Group Duration of treatment
Baseline 3 months 6 months 9 months 12 months
PLACEBO 54 5.1 5.5 5.6 5.5
(19) £0.41 +0.32 £0.36 +0.40 +0.34
Vit. E 54 4.8 47 .| 4.5 44
(29) +0.28 +0.22 +0.23 +025 ° +026%°
Vit E+B 5.4 4.1 3.8 3.1 2.8
(24) *0.40 +0.20 P £029 %% +0.23 %% £0.16 > %2

Figures in parentheses indicate number of subjects
“1,2,3” - comparisons with baseline values within the groups,( Paired 't' test),
1p<0.05, 2p<0.01,3p<0.001
“a, b, ¢” - comparisons with placebo values at corresponding time ( unpaired 't est)
a p<0.05, b p<0.01, € p<0.001
“ %,y, 2 - comparisons with Vit.E values at corresponding time ( unpaired 't test )

X p<0.05, ¥p<0.01, Zp<0.001

Summary of statistical analysis : Supplementation of VitaminE alone or in combination with B-
complex sigificantly reduced the serum total Chol : HDL Chol. ratio. However Vitamin E alone was
able to reduce the ratio after 9 months of supplementation while combination of Vit. E and B-
complex reduced the ratio after 3 months of supplementation. Cobined supplementation of Vit. E and
B-complex brought about a progressive reduction of the ratio and the reductions were sigificantly
higher compared to Vit. E alone at all time points, suggesting that combined supplementation of Vit. E
and B-complex was more effective in reducing the Tot. Chol : HDL Chol. ratio. This may imply that
combined supplementation of Vit. E and B-complex may afford better protection against
atherosclerosis compared to supplementation of Vit. E alone.

Effect of vitamin E and E + B-Complex
" supplementation on serum total/HDL

cholesterol ratio
3 7.5
g —— Placebo
as 1 ——WitE
2u I I
=0 i 1 ——WtE +b
- 4 5.04 T 1.
0= = k4 + b
Ewm b
o
L
-~ -
e 25-
Es
-
Q
a
0.0 1 BB T T
P 3 8 9 - 12

Time in Months
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Summary of Results & Conclusions:

Results of the study indicated :

(1) serum MDA levels increase with age without any change in the total
antioxidant status which supports the theory that imbalance between oxidative stress and
antioxidant status may be involved in aging process,

(2) supplementation of Vit. E & B-complex reduced serum MDA levels and
increased total antioxidant status, E+B administration being superior to E alone

(3) both E alone and E+B administration reduced total cholesterol levels to the
same extent

(4 ) supplementation of E alone did not affect HDL cholesterol levels
significantly but E+B administration significantly increased the HDL cholesterol ,

(5) both E alone and E+B administration reduced the tot. chol.:HDL chol. ratio,
the reduction being significantly more with E+B compared to E alone.

Conclusions:

It is concluded from the study that administration of E+B as opposed to E alone provides
better protection against free radical mediated damage . E+B administration may also be
more effective in prevention of THD through their effect on HDL cholesterol levels.
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