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Background: Menopause is associated with changes in lipid profile and is a known risk
factor for oxidative stress. Different therapeutical strategies have been used to control
menopause complications. Vitamin E, an important anti-oxidant, can possibly affect lipid
peroxidation in menopausal women. Thus, we aimed to evaluate the effect of vitamin E
supplementation on the lipid profile of menopausal women.

Materials and Methods: This double-blind, placebo-controlled, randomized, cross-over,
phase I/II trial study was designed in two 4-week intervention phases with an 8-day washout
period in between. Eighty-three natural menopause women participated in the study.
Randomized block allocation was used to divide women into group A (n = 41) and group
B (n =42). In phase I, one group received vitamin E capsule (400 [U/day) and another group
received placebo capsule for 4 weeks. After an 8-day washout period, phase II was initiated
for a period of 4 weeks, where the group that received vitamin E capsule was given placebo
(E-P) and the group that received placebo was given vitamin E (P-E). Plasma lipid profile
levels (LDL-C, HDL-C, TC, and TG) were assessed before and after intervention separately
in each phase and in each group. Lipid profile was measured by enzymatic colorimetric
method. Data were analyzed according to the intention-to-treat principle. All statistical
analyses were performed using SPSS software.

Results: The analysis indicated no significant difference in plasma TC, LDL-C, HDL-C, and
TG levels between P-E and E-P groups before intervention in phase I and II (P > 0.05).
There was no significant difference in plasma lipid profile levels within the P-E and E-P
groups before and after intervention in phase I and II. There was a significant difference in
plasma TG within the E-P group before [141.74 + 53.52, 138.50 (94—195)] and after [167.47
+ 71.32, 170 (108-202)] intervention in phase II (P = 0.010). There was no significant
difference in terms of the mean changes in plasma lipid profile between the P-E and E-P
groups in phase I and II (P > 0.05).

Conclusion: The study results revealed that vitamin E supplementation had no remarkable
effect on the lipid profile in menopausal women.
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Introduction
Menopause is a transition from reproductive life to a permanent cessation of
menstruation in the aging process. Menopause is due to loss of ovarian follicular

function. Menopause is experienced by 1.5 million women each year. In industria-

lized countries, menopause occurs between the age of 45 and 55 years.'”

Nowadays, menopause includes nearly one-third of a woman’s lifetime.

Menopause has various complications due to hormonal changes, including low

estrogen, and increased luteinizing and follicular stimulating hormones.
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Menopause complications include sexual dysfunction, uro-
genital atrophy, and central nervous system disorders.*”

During menopause the ovaries cease to produce high
estrogen levels, which are unveiled by metabolic changes
and endothelial dysfunctions.”® The risks of developing
hypertension, ischemic heart disease, myocardial infarc-
tion, and stroke increase following reduced estrogen
production.” Some studies revealed that menopause leads
to changes in adipose tissue distribution, body mass index,
and lipid metabolism.® In this regard, studies reported that
a decrease in estrogen level results in increased abdominal
adiposity, which increments lipid profile, glucose, and
insulin concentrations.” It is accepted that menopause
leads to changes in lipid profile by increasing total choles-
terol (TC), low density lipoprotein (LDL-C), and triglycer-
ide (TG) and by decreasing high density lipoprotein
(HDL-C) level.'!" These changes may cause cardiovas-
cular disease (CVD). CVD is a leading cause of morbidity
and mortality in menopausal women.'?

Some studies showed positive effects for vitamin E supple-
mentation, in fish oil, on reduction of total cholesterol and
LDL-C in women with dyslipidemia during menopause
transition.'® Other studies revealed the effectiveness of vitamin
E on plasma lipid profile in oxidative stress-related diseases.'*
It was previously reported that a combination of vitamin C and
vitamin E reduced very low density lipoprotein (VLDL), LDL,
and TG levels and increased HDL levels in postmenopausal
women with breast cancer who were treated with tamoxifen. '
However, a recent study changed the ideas about this vitamin
and showed that 2 months of vitamin E supplementation had
no effect on lipid profile and adiponectin levels in obese
adolescents. Therefore, there is inconsistency in the literature
about the effects of vitamin E on lipid profile.

Based on the findings of the study by Peralta et al,
vitamin E can be an alternative to estrogen.'® This hypoth-
esis was evidenced by the findings of some studies that
reported a reduction in vitamin E during menopause.'’
According to the above-mentioned evidence, we proposed
that vitamin E can affect the lipid profile in menopausal
women. Accordingly, we aimed to assess the effect of
vitamin E supplementation on plasma levels of HDL-C,
LDL-C, TG, and TC in menopausal women.

Materials and Methods

Study Design

This study was conducted in the Alzahra Hospital, Guilan,
Iran between March and November 2017. This double-

blind, placebo-controlled, randomized, cross-over, phase
I/IT trial was designed in two 4-week intervention phases
separated with an 8-day washout period. Among 2000
menopausal women, 83 eligible volunteers who met the
inclusion criteria participated in this study. Sample size
was calculated according to formula number 1 below. We
used randomized block allocation to ensure balance
between the study groups during the recruitment period
in this study. Therefore, the enrolled women were divided
into group A (n =41) and group B (n = 42). Vitamin E and
placebo capsules were provided by the Daana Pharma Co.
(Azerbaijan, Iran) according to the randomization algo-
rithm. Participants and investigators were blinded to the
intervention type. In phase I, one group was given vitamin
E capsule (400 IU/day) and another group was given
placebo capsule, which contained oral paraffin and had a
similar shape and color to the vitamin E capsule, for 4
weeks. Then, subjects entered an 8-day washout period.
The washout period length was determined based on the
vitamin E half-life. Subsequently, phase II was initiated for
a period of 4 weeks. In phase II the group that had
received vitamin E capsule was given placebo (E-P) and
the group that had received placebo was given vitamin E
(P-E). The plasma lipid profile levels (LDL-C, HDL-C,
TC, and TG) were assessed before and after each phase.
The participants were followed-up weekly via telephone
call for any possible side effects and to ensure adequate
capsule intakes.
(Zy —aj2+ Zy — B)° (S%1 + $2)

— 1
" 2(uy + 1)’ M

In this formula, x; and p, represent the mean for the first

and second samples, respectively. S; and S, represent the
variances for the first and second samples, respectively. a
and S represent type I and type II errors, respectively, and
Z represents confidence level.

Inclusion/Exclusion Criteria

Inclusion criteria were natural menopause, age between 45
and 60 years, at least a year elapse from the end of last
menstruation, and body mass index (BMI) < 30 kg/m”.
The exclusion criteria were onset of any complications due
to vitamin or placebo usage, irregular use of vitamin or
placebo, vaginal bleeding, identifying any illness during
the study process, failure to refer for blood sampling,
history of diabetes, hypertension, dyslipidemia, cardiovas-
cular, kidney, or liver diseases, as well as cancer, having

submit your manuscript

1054

Dove

Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy 2021:14


http://www.dovepress.com
http://www.dovepress.com

Dove

Rezasoltani et al

any sports activities, consumption of medications like
hormonal replacement therapy (HRT) or supplementary
vitamins in the past 6 months, consumption of alcohol
and smoking, and BMI > 30.

Ethical and Dissemination

The Ethics Committee and Institutional/Ethical Review
Board of the Guilan University of Medical Sciences,
Rasht, 1Iran approved this study (IR.GUMS.
REC.1395.189). All study procedures were performed in
accordance with the last edition of the Declaration of
Helsinki guidelines. Eligible participants provided written
informed consent. The research was registered in the
Iranian Registry of Clinical Trials on 20 February, 2017
(Registration code: IRCT2016063028717N1).

Data Collection

Lipid Profile Measurement

Blood samples were collected after 12—14 hours of over-
night fasting before and after each study phase.
Measurement of the lipid profile, including LDL-C,
HDL-C, TC, and TG, was performed by enzymatic colori-
metric method using a Pars Azmoon kit (Tehran, Iran).
Briefly, the non-hemolyzed blood samples were centri-
fuged. Measurements were conducted by an experienced
laboratory technician according to the kit manufacturer
instructions using a BT 2000 Plus automatic analyzer

(Biotecnica, Italy).

Statistical Analysis

Statistical analysis was performed using the statistical
package for social sciences (SPSS) software (IBM Corp.,
Armonk, NY, USA) version 22.0. The Kolmogorov—
Smirnov and Shapiro—Wilk tests as well as the Stem-and-
Leaf Plot were used to assess normal distribution of data.
The data distribution was not normal, so data were ana-
lyzed with an independent #-test, and the Wilcoxon Signed
Rank and Mann—Whitney U non-parametric tests. The
study outcomes (lipid profile) were compared within and
between placebo—vitamin E (P-E) and vitamin E—placebo
(E-P) groups in each phase separately. Furthermore, the
overall lipid profile was analyzed between vitamin E and
placebo groups by gathering and comparing the data from
the groups in both phases. Data were analyzed based on
both the per-protocol (PP) and intention-to-treat (ITT)
analyses. Sample sizes for ITT analysis were 41 partici-
pants in the P-E group and 42 participants in the E-P
group. The study results were presented as mean = SD,

median, and percentile (25, 75). P < 0.05 was considered
statistically significant.

Results

A total of 83 women participated in the study. At the end
of phase II, 13 dropped out of the study. There was no
significant difference between P-E and E-P groups in
terms of baseline characteristics, including age (mean =
52, SD = 4.32 vs mean = 52.82, SD = 4.39, respectively),
weight (mean = 69.44, SD = 6.74 vs mean = 69.86, SD =
6.63, respectively), height (mean = 160.54, SD = 5.58 vs
mean = 159.59, SD = 5.53, respectively), BMI (mean =
26.92, SD = 2.41 vs mean = 27.45, SD = 2.11, respec-
tively), age of the spouse (mean = 57.18, SD = 5.94 vs
mean= 58.18, SD = 7.91, respectively), age of menopause
(mean = 52, SD = 4.30 vs mean = 52.80, SD = 4.30,
respectively), and the time elapsed since the last menstrual
period (mean = 54.66, SD = 52.30 vs mean = 64.68, SD =
47.66, respectively). Therefore, the study comprised
homogeneous samples. Moreover, PP (Table 1) and ITT
analyses showed no significant difference between P-E and
E-P groups in plasma lipid profile, including TC, LDL-C,
HDL-C, and TG, before intervention in phase I and II.

According to the results of PP (Table 2) and ITT
analyses, there was no significant difference in plasma
TC, LDL-C, HDL-C, and TG levels within the P-E
group and in plasma TC, LDL-C, and HDL-C levels
within the E-P group before and after intervention in
phase I and II. According to the results of PP (Table 2)
and ITT analyses, the plasma levels of TG was signifi-
cantly different within the E-P group before [141.74 +
53.52, 138.50 (94-195)] and after [167.47 + 71.32, 170
(108-202)] intervention in phase II.

PP analysis (Table 3) and ITT analysis found no sig-
nificant difference for the mean changes of plasma TC,
LDL-C, HDL-C, and TG levels between the P-E and E-P
groups in phase I and II. Although the mean changes of
plasma TG levels in phase II had a borderline significant
trend between the P-E group (—=6.30 £ 60.31) and the E-P
group (—25.74 + 55.18) in ITT analysis (P = 0.057).

Overall, in this study no significant difference was
observed in the mean and median of plasma TC, LDL-C,
HDL-C, and TG levels in the placebo group (n = 83) com-
pared to the vitamin E group (n = 83) before and after
intervention based on both PP (Table 4) and ITT analyses.
Based on Table 4 the median plasma TC [205 (178-237.50)],
LDL-C [120.80 (105.80-151)], and HDL-C [47 (40-55)]
levels in the vitamin E group increased compared to the
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that is carried by cholesterol-rich lipoproteins in the
plasma. Therefore, the slightly higher serum TC levels
after vitamin intervention in the current study may be
related to the higher plasma level of vitamin E at the
intervention time. Moreover, to the best of knowledge,
no similar study has yet been done; therefore, it is possible
that if the sample size had been larger, the results would
have been different.

In the current study, no significant difference was seen
in mean changes of lipid profile before and after interven-
tion in two groups. Khabaz et al evaluated the effect of
daily 800 mg/dL vitamin E administration in diabetic
patients (over 30 years old) for 3 months. In contrast to
the findings of the current study, their results indicated that
vitamin E consumption did not have any significant effect
on plasma lipid profile.”’ Miquel et al studied the relation-
ship between hot flushes, OS, and the risk of CVD, and
declared that vitamin anti-oxidants such as vitamin E
supplemented with vitamin C reduced LDL and LDL-C
oxidation, that lead to prevention of atherosclerosis in
postmenopausal women.?' Studies revealed that vitamin
E inhibits lipid peroxidation mediated by free radicals but
not enzymatic oxidation by lipoxygenase and cyclooxy-
genase, which are important in the pathogenesis of dis-
eases such as atherosclerosis.”**> A meta-analysis of
randomized controlled trials evaluated the efficacy of vita-
min and anti-oxidant supplements in prevention of CVD
and stated that unplanned and high doses of vitamin E
administration had no beneficial effect in preventing
CVD.?* In line with the findings of the current study,
Lucas et al assessed the dose-dependent effects of vitamin
E supplementation on lipid parameters in ovariectomized
rats and declared that vitamin E had no significant effect
on serum lipid parameters.?

There is poor evidence from randomized controlled
trials about the effectiveness of complementary therapies
including vitamin E consumption on menopausal symp-
toms. The different and sometimes controversial findings
could be due to the differences in study design, type of
administration, dosage, long-term or short-term consump-
tion of vitamin E, and treatment endpoints. A review study
by Rees on complementary therapies in postmenopausal
women reported that some researchers claim that the anti-
oxidant supplements reduce mortality, while others pre-
tense that the use of anti-oxidants, including vitamin E and
A, led to more deaths.”® Therefore, it seems that more
studies are needed in order to achieve more conclusive
results.

Conclusion

Based on the current study findings, vitamin E supplementa-
tion had no considerable effect on the plasma lipid profile in
menopausal women. Evaluation of the effects of vitamin E
on lipid profile is a new aspect of vitamin E related research.
Thus, further studies are needed in this regard.
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available from the corresponding author upon reasonable
request.
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