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yperglicemia increases free radicals gen-
eration, surpassing the antioxidant de-
fense capacity. Objective: to assess the 

oxidative stress, antioxidant defense, and consumption 
of food rich in vitamins A and E, in 24 patients aged 
35-55 years with recent diagnosis of type 2 diabetes, 
attending to the HUAL Diabetes Unit Care in 2004 and 
the HVS Diabetes Unit Care in 2005. Methodology: The 
malondialdehyde (MDA) concentration was assessed 
to evaluate the oxidative stress using the tio-barbituric 
acid-reactive substances (TBARS) method. The antioxi-
dant defense was assessed by the serum concentration 
of vitamins A and E through high-performance liquid 
chromatography; total cholesterol (CT) and triglycerides 
(TG) were assessed by the colorimetric enzymatic meth-
od and the consumption of food rich in antioxidants, 
using a food-consumption questionnaire. Outcomes: 
MDA was within normal limits (1.617±1.520mm/l); 
antioxidant vitamins A, E, and lipids-standardized vita-
min E, were below the cut-off point for antioxidants 
(44.372±25.411µg/dl, 1051.704±499.805 µg/dl and 
1090.041±665.89 µg/dl respectively); the vitamin E con-
sumption was 16432.02 ±22552.55 µg, and the vitamin 
A consumption reached values of 1863.325±1559.677 
µg. Conclusions: An oxidative stress in early stages of 
Diabetes was not observed, except for a decrease in se-
rum levels of vitamins A and E, which can be due to 
the decrease in the consumption of vitamin E, as the 
vitamin A was above the antioxidant levels.

Key Words: Diabetes mellitus - Oxidative stress - anti-
oxidant vitamins.

iabetes is defined as a “metabolism 
disorder characterized by the rise of 
glycemia levels, due to a diminished 

availability of insulin, caused by a peripheral resistance 
to the hormone, secretion dysfunction or both. Since it 
has a long latent phase in it´s natural history, it´s consid-
ered a chronic disease, of genetic basis, which affects 
the majority of the population over 40 years old1.

To this date, it represents a health problem with high 
world prevalence. In Venezuela, more than a million 
people suffer from diabetes, half of which are without 
diagnosis. Of the diagnosed cases, 78% are type 2 dia-
betic patients, 17,9% are type 1 diabetic patients, and 
4,1% belong to another category of diabetes2. In the 
state of Carabobo, there is a high number of patients 
with this disease; by the second semester of 2001, 360 
new subjects were diagnosed with diabetes: of which, 
23 (6,38%) were type 1 diabetics, 324 (90%) type 2 
diabetics, and 13 (3,61%) of another type diabetes3. 

The elevated levels of glycemia activate defense mecha-
nisms: muscle proteolysis, gluconeogenesis, using ami-
noacids and Kreb´s cycle intermediaries in the liver, faty 
acid oxidation and formation of ketonic bodies. This 
alterations lead to biochemical markers modifications 
which suggest a oxidative stress state4. It has been pro-
posed that the way which hyperglycemia generates 
oxidative stress it´s thru the polyol pathway and the 
enhancement of glucose auto-oxidation, both of them 
generators of free radicals, who in turn damage pro-
teins thru fragmentation and lipid oxidation5,6.

The importance of this study lays in the analysis the 
oxidant/antioxidant system and its behavior in a group 
of patients with recent diabetes diagnosis (less than 5 
years); with the purpose of detecting early stage modi-
fications that could reflect oxidative stress, and it that 
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way, shed a new light in the treatment of this pathology, 
which in turn, would lesser the complications associated 
with it. Oxidative stress was measured by the follow-
ing biochemical markers: tiobarbituric acid substances 
(TBARS), serum levels of vitamin A (retinol), vitamin E (al-
phatocopherol), with a cipher correction on the last one 
using total values of cholesterol and triacylglycerides. As 
well, the frequency of anticoxidant-rich foods were de-
scribed, as its relationship with oxidative stress, vitamins 
Am E, standardized vitamin E, and the relation between 
levels of vitamin A and E and vitamin consumption.

Patients, materials and methods
This investigation is a descriptive, in situ, transversal 
type of study. It was done using type 2 diabetic patients 
previously diagnosed based on the American Diabetes 
Association parameters, which were established in the 
National Diabetes Consensus – Venezuela in 20037. The 
subjects were male and female, because there has been 
no concrete relation between sex and diabetes; expect-
ing that this consideration has no effect whatsoever 
on the results obtained. Their ages were between 35 
– 55 years old, because this is the window of time for 
most diabetes diagnosis. They all have less that 5 years 
of diagnosis and in the moment of enrolment had no 
vitamin supplementation therapy nor had any chronic 
or acute complication of the disease. Its important to 
point out that they were all selected from the group of 
patients that attend the Diabetes Consult in the “Dr. 
Angel Sarralde” University Hospital (HUAL) and the “Dr. 
Victorino Santaella Ruiz” Hospital (HVS).

A medical history was made for each patient to evalu-
ate parameters that could have an effect in oxidative 
stress and the management of glucose intolerance 
(addendum 1). In the same way, the consumption of 
antioxidants was established using a questionnaire of 
antioxidant-rich foods frequency validated and stan-
dardized by Yépez et al8 (addendum 2). After this, a 
blood sample was taken from each patient after a 12Hr 
fasting period, with the purpose of measuring all the 
substances need it for the study. 

Determination of Malondyaldehyde (MDA): it was 
done according to Cano et al9 procedure, modified in 
the Dyslipidemiae clinic, department of Pharmacology- 
Medicine in Valencia. The lipid peroxidation, which has 
profound impact of the cell membrane, generates de-
composition products like MDA, which in turn is used 
as an indirect indicator of cellular damage and lipid per-
oxidation. For its determination, a colorimetric method 
is applied with the TBRARS technique, which is based 
in the basis of protein precipitation, during which tio-
barbituric acid is added, generating a direct reaction to 
the fragments of MDA in the serum. This fraction was 
separated from the original mixture using butanol. The 
MDA products were obtained by colorimetric analysis at 
a 532nm wave length in a spectrophotometer9,10.  

Determination of Alpha-Tocopherol and Retinol: they 
were determined using a high efficiency liquid chroma-

tography, which is known as reverse phase liquid chro-
matography (RPLC), according to the method devel-
oped by the International Vitamin A Consultive Group 
(IVACG)11, and standardized for vitamin A and Vitamine 
E by Marquez et al12. This method consists in the division 
of the serum sample in a hydrophobic stationary phase 
(usually c18 chains joint covalently with silica particles), 
and a mobile polar phase. The time these components 
flow depend on their polarity. The detection of the com-
ponents separated by RPLC it’s analyzed by spectropho-
tometer (UV rage for retinol and retinyl acetate). The 
quantification of the substances was made in compari-
son of the high picks with the standard curves (analytic 
and internal standard). The addition of an internal stan-
dard (all trans retinyl acetate) helps with the rectification 
of losses during the extraction and analysis12. 

Determination of total serum cholesterol, triacylglycer-
ides and standardization of vitamin E: with the serum 
obtained from the patients, total cholesterol and tria-
cylglycerides were measured using a colorimetric enzy-
matic method. This determination of lipids is used to 
prevent an error when vitamin E deficiencies are classi-
fied in patients with lipid alterations, not only because 
there an statistical relationship with the lipids, but also 
because the degree of clinical deficiency of this cofactor 
generates damage to the cellular membrane. Likewise, 
the indicators of lipid peroxidation in vivo correlate with 
tocopherol only after the absolute values of the vitamin 
are standardized or are adjusted to serum lipids12,13,14. 

Consumption of sources of antioxidant-rich foods: the 
frequency of ingestion of vitamin A and E rich foods was 
made thru a semiquantitative methodology (frequency 
questionnaire) validated and standardized by the nutri-
tionist team of Yepez et al8, where the average of daily, 
weekly and monthly portions of food are logged. Each 
portion was set as standard size.

The questionnaire contains a list of 40 foods, which were 
selected as major sources of vitamin A and E in their an-
tioxidant function. The calculation to determined the 
amounts of antioxidant vitamins comes from each food 
was made taking in account the tables of food com-
position published in the National Nutrition Institute15. 
As for vitamin E, no data existed in such tables, so data 
from Mahan and Arlin16 were used as reference. 

Statistical analysis
Frequency and percentage were calculated in the case 
of nominal variables (table 1), and in the case of contin-
ued variables median and standard deviation was calcu-
lated (table 2).

The Kolmogorov-Smirnoff test was used to corroborate 
that the distribution was Normal or not, done one sam-
ple. For the bivariable correlations of the TBARS with 
respect of the dependent variables, the Spearman non 
parametric coefficient was applied (table 3).

A model for linear multiple regression was built, and in it, 
the dependant variable was the TBARS, the independent 
variables or explanatory ones were vitamin A (VitA), vita-
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min E (VitE), standardized vitamin E (VitEs), consumption 
of vitamin A (ConsVitA), and consumption of vitamin E 
(ConsVitE). Previous of this analysis, the coefficients o 
the rho correlation of Spearman were calculated.

The procedure used was backwards elimination; of the 
total of variables introduced in the regression model, 
only 3 were statistically significant and they were: vita-
min A, vitamin E and vitamin A constant. The percent-
age variation explained in these 3 variables was 83,2% 
(this indicates at 82,3% variation of the TBARS was 
due to explanatory variables or independent ones). The 
value considered significant was p <0,05, and highly 
significant p <0,01. The model turned out to be statisti-
cally significant and trustworthy. F=6,003 (p=0,019).

It was shown a decrease in 0,030 units of TBARS for 
each unit in increment in vitamin A (t= 3,278; p=0,011). 
Also an increase in 0,0016 units of TBARS for each in-
crement in vitamin E units (t=3,698; p=0,006). And 
last, there was an increment in TBARS in 0,00033 units 
for each elevation of the vitamin A constant (t=3,250; 
p=0,012). The variables excluded were vitamin E and 
standardized vitamin E.

A previous study of colineity demonstrated that the tol-
erance doesn’t exceeds the minimal value, being the 
vitamin A the most contributive of them all (0,734), fol-
lowed by vitamin E (0,659), and last vitamin A constant 
(0,603). The inflation factor of variability was optimums 
in that way (FIV >1) which indicates absence of colineity 
between the independent variables. 

So, the final linear multiple regression model was like this: 

TBARS = -0,0146 - 0,0306 VitA + 0,0016 VitE + 0,00033 ConsVitA

he age of the patients was between 35 – 
55 years old, with an mean age of 48,63 
years. The time of diabetes diagnosis was 

less than 5 years. The major percentage of diabetic pa-
tients was in the female sector, with 87,5%, contrary to 
the males, with 12,5%. Of the total population sample, 
66,7% had a family history of diabetes.

As for exercise, 41,7% of the patients worked out, 
meanwhile, the remaining 58,3% didn´t do any kind 
of physical activity. Seventy-five percent of the sample 
was doing an adequate diet for this pathology, as part 
of the treatment, contrary to 25>% who didn´t. Nine-
ty-one point seven percentage of the population had 
oral treatment and 8,3% didn´t. As for smoking habit, 
45,8% smoke while 54,2 don´t. Half of the patients 
also has arterial hypertension (AHT), and the other had 
didn´t had any comorbility (table 1). 

On table 2, mean values and standard deviations of 
quantitative variables of the diabetic patients are pre-

sented. The mean value of TBARS was 1,617 ± 1520 µM 
for MDA. The serum levels of vitamin A were 44,372 ± 
25,411 µg/dl; meanwhile the levels of vitamin E were 
1051,740 ± 499,805 µg/dl. The total cholesterol value 
was 185,616 ± 35,063 mg/dl and the  triacylglycerides 
had levels of 175,608 ± 90,170 mg/dl. With the lipids, 
the standardization of vitamin E was done, having val-
ues of 1090,041 ± 665,789 µg /dl. Glycemia showed 
values of 180,791 ± 59,945 mg/dl. Body mass index 
was 30,682 ± 7,219 Kg/m2. The level of consumption of 
antioxidant vitamins was 1863,325 ± 1559,677 µg for 
vitamin A, and 16432,02 ± 22552,55 µg for vitamin E. 

On the other hand, a cut-off point for the antioxidant 
levels in serum was applied to all the vitamins analyzed, 
and it was found that vitamin A (80 µg/dl) was lower in 
87,50% of these patients, compared to the desirable lev-
els, with a mean of 39,47 ± 20,42 µg/, and only 12,50% 
of the patients had desirable levels, with a mean value 
of  92,68 ± 5,33 µg/dl. The finding was also seen with 
vitamin E, where 66,67% of patients were below 1300 
µg/dl of alpha-tocopherol, with a mean value of 701,15 
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Characteristics Representative Value

Age (years) 48,63
MEDIA ± SD ± 6,586
AMPLITUDE  (years) 35-55

Sex
Female 21 87,5%

Male 03 12,5%

Diabetic history
Yes 16 66,7%

No 08 33,3%

Exercise
Yes 10 41,7%

No 14 58,3%

Diet
Yes 18 75%

No 06 25%

Oral treatment
Yes 22 91,7%

No 02 8,3%

Smoking habit
Yes 11 45,8%

No 13 54,2%

Arterial hypertenson
Yes 12 50%

No 12 50%

Source: Data from the study

Table 1. Absolute distribution and percentage of the diabetic pa-
tients studied according to their socio-demographic characteristics. 
Diabetes Consult in HUAL, 2004 and HVS, 2005.

TablE 2. Serum levels of TBARS, antioxidant vitamins (A and E), 
serum lipids and glycemia, body mass index, consumption of an-
tioxidant vitamins. Diabetes Consult in HUAL, 2004 and HVS, 2005.

VARIABLES

TBARS (µm)

Vitamin a (µg/dl)

Vitamin e (µg/dl)

Total cholesterol (mg/dl)

Triacylglycerides (mg/dl)

Standarized vitamin e (µg/dl)

Glycemia (mg/dl)

BMI (kg/m2)

Consumption of vitamin a (µg)

Consumption of viamin e (µg)

MEAN

1,617

44,372

1051,740

185,616

175,608

1090,041

180,791

30,682

1863,325

16432,02

STANDARD DEVIATION

1,520

25,411

499,805

35,063

90,170

665,789

59,945

7,219

1559,677

22552,55

Source: Data from the study
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± 304,19 µg/dl, while 33,33% of patients had desirable 
levels, with a mean value of 1.646,32 ± 218,66 µg/dl. 
When vitamin E is standardized according to lipids (cho-
lesterol and triacylglycerides), a 33,33% of the popula-
tion sample had a mean value of 1.718,08 ± 291,92 µg/
dl, and 66,66% of the patients were below the cut-off 
point with 616,38 ± 281,48µg/dl (Figures 1, 2 and 3).

The consumption of antioxidant vitamins was equally 
represented in Figures, so in graphic 4 it was can be 
observed that 45,8% of the population had a vitamin 
A consumption below 1.500 µg and 54,2% remaining 
were above this value (Figure 4); the latter group had 
mean values of 2.948,34 ± 2.097,21 µg. 

The consumption of vitamin E was also analyzed; it was 
found that all the subjects (100%) had levels below the 
known cut-off point (40.000 µg), with a mean level of 
12.907,95 ± 9.207,76 µg (Figure 5).

There was a direct correlation between vitamin A and vi-
tamin E, and a highly significant one as well with 0,610 
(p <0,01). Likewise, there is a direct and significant cor-
relation between vitamin A and standardized vitamin 
E, with 0,656 (p <0,05). Another significant correlation 
was found between vitamin E and standardized vitamin 
E, with a value of 0,765 (p <0,01). At last, there was a 
moderate correlation between the consumption of vita-
min E and serum values of vitamin A, E and standard-
ized E (Table 3).

 TBARS
Vitamin 

A
Vitamin 

E
Standarized 
Vitamin  E

Vitamin A 
constant

Vitamin E 
constant

TBARS - - - - - -

Vitamin A -0,013 - - - - -

Vitamin E 0,331 0,610** - - - -

Standarized 
Vitamin  E 

0,173 0,656* 0,765** - - -

Vitamin A 
constant

-0,160 0,215 -0,143 -0,098 - -

Vitamin E 
constant

-0,42 0,414* 0,478* 0,415 -0,048 -

(*) Significant correlation, p < 0,05.
(**) Highly  significant correlation, p < 0,01.
Source: Data from the study

Table 3. Correlation between the variables of the study. 
Diabetes Consult in HUAL, 2004 and HVS, 2005

Figure 1.Serum levels of vitamin A. 
Diabetes Consult in HUAL, 2004 and HVS, 2005

Source: Data from the study.

Figure 2. Serum levels of vitamin E. 
Diabetes Consult in HUAL, 2004 and HVS, 2005

Source: Data from the study.

Figure 3. Serum levels of standardized vitamin E. 
Diabetes Consult in HUAL, 2004 and HVS, 2005

Source: Data from the study.

Figure 4.Consumption of vitamin A.
Diabetes Consult in HUAL, 2004 and HVS, 2005

Source: Data from the study.

Figure 5. Consumption of vitamin E.
 Diabetes Consult in HUAL, Valencia. January – July 2004

Source: Data from the study.
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he subjects of the study were within the 
age group of 35 – 55 years old, with an 
average of 48,63 years old, being this in 

agreement with what´s established in the Type 2 National 
Consensus7, where it reports that the age range of 45 
– 64 years old is responsible for most of diabetes preva-
lence in the world (44%); 35% in the developed coun-
tries, and 49% of the developing countries. In the matter 
of sex gender, these same authors make reference to a 
higher prevalence of diabetes in the female group com-
pared to the male group, which concurs with the results 
in the present study, with 83,3% of female subjects.

As for the family history, diabetes has a genetic basis1 
fact that it also appeared in the investigation, where 
66,7% of the subjects had a family history of this dis-
ease. Another considered parameter in the clinical his-
tory was physical activity, where 41,7% of the patients 
made some sort of physical activity. Besides, some other 
specifics aspects of the diet in diabetes were considered. 
The diet treatment pursues basically 2 objectives: nor-
malize the weight (usually excessive in diabetes), and 
contributing to the obtainment of normoglycemia17; in 
the population sample, 75% had metabolic control us-
ing an adequate diet.

Another studied characteristic, was the presence of 
smoking habits, which are capable of inducing directly 
oxidative stress, and in that way, provokes the appa-
rition of complications in the diabetic patient17; none-
theless, it was fund that less than half of the patients 
(45,8%) at some point in their life had smoked.

Not only is smoking an important cause for cardiac com-
plications in diabetic patients, it has also been found a 
strong relation between this disease and hypertension, 
due to the physiopathological pathways involved in the 
2 of them, being on the most interesting the possible 
effect in the CNS between glucose intolerance and hy-
pertension. Another mechanism included in this situa-
tion is the role of insulin in the reabsorption of sodium 
in the renal tubuli, finding that small increases of insulin 
levels in plasma, that cause major reabsorption of so-
dium and hence hypertension; fact that is seen in all 
type 2 diabetic patients. In the same way, alterations in 
the renin-angiotensin system cause increase sensibility 
of the endothelium to the catecholamines, and in that 
way enhances vasoconstriction18. So, in this light 50% 
of the subjects already had hypertension, even thou 
they had a good medical control. 

About body mass index, it sows that the individuals in 
the study had a clear tendency to developing obesity; 
different studies19,20, concur with this results, shedding 
light in the tight relation between diabetes and obesity. 

The glycemia values (180,791 ± 59,945 mg/dl) reflect a 
bad metabolic control, either due to dietetic transgres-
sions, sedentarism, and failure to stick to the treatment or 
inadequacy it itself, fact that is demonstrated by the de-
veloping of oxidative stress in thus pathology, which is in 
agreement with what Kimoto et al have published21,22.

The determination of MDA allows us to establish in a di-
rect manner the cellular damage produced by lipid per-
oxidation, which is evidenced by the TBARS measure-
ment. Elejalde, et al.23 used MDA values as oxidative 
stress marker in diseases like diabtes, stroke, Alzheimer´s 
disease, renal insufficiency, myocardial infarction, ulcer-
ous colitis, pancreatitis, cancer, and other diseases. Cla-
pes et al24 evaluated oxidative stress in 30 diabetics pa-
tients with more that 8 years of disease diagnosis, and 
an adequate control represented by the control group. 
They determined MDA also using TBARS, finding signif-
icant higher values in diabetic patients (8,33 ± 2,90nm/
ml), in comparison with the healthy subjects (4,51 ± 
1,40nm/ml). They also measured reduced glutathione 
(endogenous antioxidant) which showed lower levels in 
the diabetic group (4,75 ± 2,31nm/ml) compared to the 
control group (8,30 ± 1,52 nmol/ml). In the same way, 
they reported a significant decrease of the catalase en-
zyme, with values of 16,21 ± 18,25 Vs. 65,78 ± 24,78 
U/ml. Superoxide dismutase was also measured, with a 
non significant decrease in its values. They concluded 
that the biochemical alterations seen in the study was 
profoundly related to the manifestation of chronic com-
plications of diabetes. 

In the present study, some different findings were ob-
tained when oxidative stress was evaluated according 
to the measurement of MDA. The normal values result 
(1,617 ± 1,520µM) in some patients can be attribut-
ed to the scarce time they have had with the disease 
and most of them were on pharmacological therapy; 
so to say the least, oxidative stress had yet to me fully 
manifested in this phase of diabetes. The same find-
ings can be analized in the paper by Dierckx et al22, 
where MDA levels were low in diabetic patients (0,687 
± 0,212 µM), besides, compared to the healthy subjects 
(0,545 ± -0,101 µM), the MDA levels were a lot lower. 
But, Chugh et al reports25 are completely different from 
ours, finding significant higher levels of MDA in diabet-
ics of recent diagnosis.  

In the matter of serum levels of antioxidant vitamins, 
vitamin A and E showed levels lower (44,372 ± 25,411 
µg/dl and 1051,740 ± 499,805µg/dl respectively) than 
what´s considered normal (80µg/dl for vitamin A and  
1300µg/dl for vitamin E). This talks in favor of cellular 
damage which affects the inner function of organs and 
tissues like endothelium, myocardium, kidney, CNS and 
others, as a consequence of elevated levels of free radi-
cals, whom are just a mere reflection of the lipid and 
protein peroxidation below the surface, that ultimately 
has a roll on the antioxidant system in this patients14. 
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Torres et al26 did a study in 10 diabetic Winstar rats and 
10 healthy control rats, reporting tat the diabetic rats 
had below the control levels of vitamin A and E, which 
demonstrates that in diabetes there is an alteration in 
the antioxidant status; and even thou this results can be 
extrapolated to humans, this study shows values below 
the international cut-off point. In the same way, West et 
al27 after conducting an investigation in type 1 and type 
2 diabetic patients, they evidenced oxidative damage 
in these patientsm and a diminishing amount of anti-
oxidant vitamins. The author concludes that the cellular 
redux state and the antioxidant defense could play an 
important role diabetes and the metabolic syndrome. 

Another study under the direction of Maxwell et al28, 
determined the antioxidant activity and the generation 
of free radicals in serum samples from insulin depen-
dent diabetic patients and insulin independent diabetic 
patients, both without complications, and were com-
pared to non diabetic subjects. Both groups of diabetes 
showed very low levels of vitamin C and E, while the 
control subjects had normal levels. The authors con-
cluded that a significant defect was observed in the an-
tioxidant defense and this could make the patient more 
vulnerable to oxidative damage and the developing of 
diabetes´ complications. 

In the subjects involved in this investigation, the cho-
lesterol values were within normal range (185,616 ± 
35,063 mg/dl), according to the parameters established 
in the Lipids Venezuelan Consensus 200229. Nonethe-
less, the serum levels of triacylglycerides were a bit 
higher that normal (175,608 ± 90,170 mg/dl). This con-
curs with that Sandoval et al30 and Cuneo et al31 have 
published, where they found that diabetic patients tend 
to have normal serum levels of cholesterol but with a 
mild to moderate hypertriacylglyceridemiae. 

The consumption of vitamin A in these patients was be-
low 1.500µg in 50% of the sample, with a mean value 
of 1.023,81 ± 307,09µg; the remaining 50% had a 
mean value of 2.948,34 ± 2.097,21µg. Analyzing the 
sample as a whole, the mean value found was 1986,07 
± 1,75µg. As for vitamin E, all the subjects (100%) had 
low consumption of this antioxidant (below 40.000µg), 
with a mean value of 12.907,95 ± 9.207,76µg.

Some authors have concluded that diet is in no relation 
to the serum levels of antioxidant vitamins22; which is in 
agreement with our findings, where the mean value of 
consumption for vitamin A was over the levels required, 
but the serum levels of such were below normal. As for 
vitamin E, both the consumption and serum levels were 
below normal.

Blanco et al19 studied the consumption of antioxidant 
vitamins (A and E), zinc, and copper, observing a low 
ingestion of vitamin A, contrary to the results in this 
study. As for vitamin E, they authors show an increase in 
this one, but this also doesn’t concur with our results. 

One important piece of information found in this re-
search was the direct relation between the serum lev-
els of vitamin A ad E; that is, that while vitamin A had 
lower levels, vitamin E and standardized vitamin E were 
low as well. On the other hand, TBARS showed no cor-
relation with the vitamins. This fact if paradoxical if we 
compared it with other studies like the one from Blanco 
et al19, who point out that antioxidants generate a low-
ering of oxidative stress markers, statement that is also 
supported by Chugh et al25. They determined the levels 
of oxidative stress in patients with insulin dependent 
and insulin independent diabetes, both groups of re-
cent diagnosis. This team obtained significally higher 
levels of MDA and lower of glutathione and vitamin E 
during the non-controlled phase of the diabetes, indi-
cating that the production of free radicals, induced by 
lipid peroxidation. After 4 weeks of vitamin A supple-
mentation, the MDA had dropped and the glutathione 
levels had risen, suggesting a beneficial effect of this 
vitamin. The authors demonstrated that supplementa-
tion of vitamin E diminished oxidative stress.

Based on the obtained data, we conclude that the mark-
er for oxidative stress (MDA) showed a serum level that 
is considered normal, in a way that, oxidative stress in 
the early stages of diabetes in not important enough nor 
significant as to manifest in these group of patients.

As for the antioxidant defense levels in these subjects, 
vitamins A and E are diminished, just as lipid standard-
ized vitamin E. The low serum levels of vitamin E can be 
attributed to low consumption of vitamin E rich food. 
So, even thou, the sample population is small (and can 
be a limitation), the results suggest an antioxidant sup-
plementation in this kind of patients, with the purpose 
of slowing the oxidative stress manifestations and the 
chronic complications of type 2 diabetes. Nonetheless, 
more studies are needed to corroborate this account. 
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