Int J Endocrinol Metab 2006; 4: 202-205

Assessment of Antioxidant Vitamins Retinol and a-
Tocopherol in Plasma and Ascorbic Acid in Plasma
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he incidence of Type 2 diabetes is on
the rise and along with this increase
there is a growing interest in the effi-
cacy of antioxidant vitamin therapy in
the treatment of this malady.
Materials and Methods: In this case-control
study, the levels of antioxidant vitamins retinol,
a-tocopherol and ascorbic acid were measured
with HPLC and colorimetric method, in plasma
and mononuclear leukocytes of patients with di-
agnosed Type 2 diabetes(n=62).
Results: We observed significantly lower ascor-
bic acid levels in mononuclear leukocytes in our
study group when compared to controls.
Conclusion: While these results are not defini-
tive, we believe they do indicate that further
studies are needed to include a larger segment of
the population and an evaluation of dietary in-
takes and habits.
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Introduction

The prevalence of clinically diagnosed
Type 2 diabetes is expected to increase
worldwide to more than 300 million by the
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year 2025." Life-style modification, obesity
and changes in dietary habits and composi-
tion may predispose a person to this common
form of diabetes.>> Much attention has been
focused recently on the antioxidant micronu-
trients retinol (vitamin A), a-tocopherol (vi-
tamin E) and ascorbic acid (vitamin C) for
their beneficial and therapeutic effects. Even
though lack of consistency remains in some
results, evidence from several studies reveals
that altered plasma status of these antioxi-
dants may have a role in occurrence of oxida-
tive insults in this chronic disease.*” Positive
association has been documented between
oxidative stress and etiology of diabetic
complications.>® It has been postulated that
an increase in the status of antioxidants by
consuming fruits and vegetables rich in ex-
ogenous antioxidants can protect against oxi-
dative stress associated with Type 2 diabetes
and this would also reflect levels of intake
during acute oxidative activity.”""

This study was carried out to assess the
concentrations of essential vitamins retinol
and a-tocopherol in plasma and water soluble
vitamin C both in plasma and mononuclear
leukocytes (MN) of Type 2 diabetic patients
and healthy controls in small segment of our

population.
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Materials and Methods

All eligible participants in this study signed
informed consent forms and the protocol was
approved by the University Ethics Commit-
tee. Patients with Type 2 diabetes (n=62)
with a mean age of 51.30+9.19 years were
recruited from the diabetic center at the uni-
versity hospital. Duration of disease was
9.99+7.81 years. Patients with hyperlipide-
mia, those who smoked or who had any un-
usual dietary habits or systemic disease such
as nephropathy were excluded. Control sub-
jects (n=38) consisted of non-diabetic healthy
individuals with a mean age of 50.82+10.74
years and were chosen from the same socio-
demographic group as the study population.

None of the participants were taking vita-
min or mineral supplements shortly before or
during the study. Seven patients controlled
their diabetes with diet alone, 37 treated with
oral hypoglycemic medicine and 18 with in-
sulin. Sufficient fasting blood samples were
obtained by venous puncture for all bio-
chemical analysis. Plasma levels of vitamins
A and E were measured by reversed phase
high-performance liquid chromatography
(HPLC) and expressed as pg/mL."* Ascorbic
acid concentration in plasma and MN was
measured by 2,4 dinitrophenyl hadrazine as
described by Roe and Keuther and expressed
as mg/dl and mg/g TP, respectively.” Labo-
ratory assay for MN preparation was accord-
ing to Cunningham."

Plasma glucose concentration was meas-
ured by glucose-oxidase technique; glycated
Hemoglobin (HbA1c) was measured by calo-
rimetric and total protein (TP) content of cell
protein precipitate was determined by the bi-
uret method in our laboratory. Statistical cal-
culations were performed using SPSS-10 for
Windows software package and all results are
presented as mean+SD. Comparison between
diabetic and control subjects was made with
unpaired Student's T-test. For other variables,
analysis of variance ANOVA was used when
necessary. P value of < 0.05 was considered
as significant.

Serum antioxidant and vitamins in type 2 diabetes 203

Results

The observation (mean or %), characteris-
tics and biochemical measurements of all
participant are summarized in Table 1. These
results indicate, comparing the mean plasma
concentration of retinol from diabetic pa-
tients (0.59+0.17 pg/mL) and control sub-
jects (0.5140.13 pg/mL), no statistically sig-
nificant difference. Plasma concentration for
a-tocopherol among patients (19.57+6.8
pg/mL) and control subjects (20.08+7.39
png/mL) was also not statistically significant.
MN ascorbic acid level in diabetic patients
was statistically lower than that of control
subjects (1.35+0.55 vs. 1.77+0.61 mg/g TP, P
< 0.05). However, the plasma ascorbic acid
level between two groups we observed
showed no significant differences (0.99+0.28
vs. 1.00 £ 0.23 mg/dL).

Discussion

Our data did not reveal any statistically
significance when considering mean plasma
concentrations of retinol, a-tocopherol and
ascorbic acid among type 2 diabetic patients
and our control volunteers. Similar results on
plasma concentration of retinol and a-
tocopherol was reported by Ahmad and
Basualdo from Type 2 diabetic subjects.*'
Merzouk showed ascorbic acid levels in plasma
of Type 2 diabetics and non- diabetics to be
normal.” Kim demonstrated that there were no
significant  differences between plasma
ascorbic acid levels in diabetic patients and
control group.'® However, several authors
have reported both a decrease or higher lev-
els of retinol, a- tocopherol and ascorbic acid
concentrations when comparing Type 2 dia-
betics to control groups.*®"'%!

Epidemiological studies have confirmed
that increased serum a-tocopherol levels are
associated with decreased risk of Type 2 dia-
betes.”® Pharmacological doses have been
shown to improve glycemic control and insu-
lin-mediated glucose disposal."” However,
there have been suggestions that dietary in-
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Table 1. Baseline characteristics and biochemical measurement of Type 2 diabetic and control subjects

Healthy controls

Type 2 patients

N=38 N=62
Age (y) 50.8+10.7 513+9.1
Gender (M/F) 24/14 33/29
Duration of Diabetics (year) ~ —e——- 9.99 + 7.81
Fasting Plasma glucose(mg/dL) 89+£74 200 + 52"
HbAlc (%) e 6.67+1.04
Blood Pressure(mmHg): 130+ 21
Systolic 110£12 79.4+11.6
Diastolic 71.0+4.3
Retinol (ng/mL) 0.51+0.13 0.59+0.17
a- Tocopherol (pg/mL) 20.08+7.39 19.57 + 6.8
Ascorbic Acid:
Plasma (mg/dL) 1.00+0.23 0.99 +0.28
MN (mg/g TP) 1.77+0.61 1.35+0.55"

Data is presented as mean + SD or %; Comparison between groups has been made using student t-test;

* P<0.05

take of a-tocopherol is beneficial and has a
protective effect on glucose metabolism.’

There is convincing evidence that ascorbic
acid metabolism is altered in conditions such
as hyperglycemia and insulin insufficiency
and patients with diabetes have about 30%
lower plasma ascorbic acid levels than per-
sons without.*** Decrease in active transport
of reduced ascorbic acid and uptake inhibi-
tion of the oxidized form been observed in
hyperglycemia.*"**

Unlike plasma concentration of ascorbic
acid in our patients, concentration of this wa-
ter soluble vitamin in MN, comparing to our
controls, was lower (P < 0.05). Other investi-
gators have also shown MN ascorbic acid to
be reduced. Chen reported a significant re-
duction in Type 2 diabetics relative to non-
diabetics (1.44 mg/g TP vs. 2.44 mg/g TP)”
Cunningham observed a 30% reduction in
adults with Type 1 diabetes.'* Mononuclear
leukocytes can accumulate a much higher
concentration of ascorbic acid than plasma
and is considered to be the best index and

more reliable index of tissue ascorbic acid
stores.**

Plasma concentration of antioxidant vita-
mins of our study population was normal
when comparing to that of controls however,
interpretation of these result must be taken
with caution and further research on a larger
scale is encouraged which should include
dietary intake of the population under inves-
tigation.
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