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ABSTRACT

Background: Type 2 diabetes mellitus (T2DM) is considered
a global disease as it affects over 150 million people
worldwide, a number that is supposed to be doubled by
2025. High glucose levels, in vitro, appear to raise the
extent of LDL oxidation, and glycated LDL is more prone to
oxidative modification.

Objective: To investigate the relationship between serum
level of vitamin E and lipid profile in patients with type Il DM.
Methods: This study involved 28 patients suffering from type
11 DM diagnosed 1-4 years ago and with age ranged from 17
-60 years old, with different residence around Basra ; In
addition to 56 apparently healthy persons matched in age
and sex to the patients as a control group. The medical
histories were taken and General examinations were done
to them with measurement of their height and weight. Four
milliliters of venous blood was drawn from each patient and
control to measure TG, TC, VLDL, HDL, LDL, HbA1C and
Vitamin E and the results were used to assess the presence
of any association between Vit E levels and lipid profile.
Results: The mean levels for patients and controls of TG
were (157.1x 24.9 and 119.8 + 29.0) mg/dl, of TC were
(204.0 £ 43.2 and 168.0 + 31.5) mg/dI, of VLDL was (31.5
5.0 and 24.2 + 5.9) mg/dl, of LDL was (129.6 + 42.8 and
97.6 £ 30.8) mg/dl, of HDL was (42.9 + 10.2 + 46.0 + 9.0)

Mg /dl, of HbAic were (9.4 + 3.0 and 5.0 + 0.7) % and of
vitamin E were (3.7 £ 1.3 and 6.8 + 2.0) mg/d|, respectively.
There was a significant difference between all the above
measured parameters, except of HDL, between cases and
controls. Also there was a significant association between
DM type Il and low level of vitamin E. there was a significant
negative correlations between vitamin E and TG, TC, LDL,
VLDL but not HDL, even after adjustment for age, sex and
BMI.

Conclusion: Diabetes mellitus type Il has a significant effect
on vitamin E which is an important guard against
dyslipidemias, one the major causes of diabetes vascular
complications.
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global disease as it affects over 150 million people
worldwide, a number that is supposed to be
doubled by 2025 .

Development of type Il DM is known to be associated
with increase in the oxidative stress during its early stagesz.
Also oxidative stress is blamed to be involved in the
development of diabetic complications, mainly the
cardiovascular ones **. High glucose levels, in vitro, appear
to raise the extent of LDL oxidation, and glycated LDL is
more prone to oxidative modification 5,

The harmful effect of increasing glucose levels, that is
may occur through its effect on fatty acids, is thought to be
mediated to largely via increased production of reactive
oxygen species (ROS) and reactive nitrogen species (RNS)
resulting in increased oxidative stress 3,

Beta Cells are especially susceptible to ROS, as they
contain levels of free-radical quenching (antioxidant)
enzymes such as superoxide dismutase, glutathione
peroxidase, and catalase 67

On the other hand, ROS also impair delivery of glucose
to peripheral tissues, and enhance systemic inflammation 4;
both of these effects are considered an important in future
complications.

Type 2 diabetes mellitus (T2DM) is considered a
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Vitamin E (Tocopherol) is the most important fat
soluble vitamin with antioxidant and anti-inflammatory
activities, and if it is given at the appropriate dose and form,
it would have beneficial effects on cardiovascular disease in
a high-risk population such as diabetic patients 8 also In
T2DM patients, vitamin E was found to reduce the serum
levels of IL-1B, IL-6, TNF-a, PAI-1, and CRP o exerting an
increasing benefit in these patients.

Diabetes Mellitus is commonly associated with
dyslipidemia, because both insulin deficiency and resistance
affect enzymes and pathways of lipid metabolism % The
dyslipidemia of type 2 DM is characterized by high
triglyceride (TG) levels, low athero-protective high density
lipoprotein-cholesterol (HDL-C) levels, and high levels of
1szmall dense low density lipoprotein-cholesterol (LDL-C) B

LDL is a major vehicle for both cholesterol and vitamin
E delivery to peripheral tissues; this facilitates its role as a
powerful antioxidant guard against "oxidized LDL", which is
thought to be a significant precursor to atherosclerosis'°.
Methods. Eighty four total subjects were included in this
case control study which was carried out from the first of
November 2013 to the end of January 2014: 28 patients
with type two DM diagnosed 1- 4 years ago with different
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levels of glycemic control (HBAic ranged from 5.5 - 15.5 %),
their age ranged from 17-60 years, from different residence
around Basra; in addition to 56 apparently healthy controls
who are matched to the patients in age and sex. Any
patient known to have vitamin supplement were excluded.
Also we exclude all patients with psychological disorders.

The medical history was taken from the patients, with
emphasis on history of hypertension, smoking and any
family history of DM type II.

General examinations were done to the patients, and
the height and weight of all subjects were measured to
calculate the BMI.

Four milliliters of venous blood was drawn from each
patient and control to measure cholesterol, TG, HDL-C
(bioMerieux sa, France) and calculate VLDL and LDL. Also
HBAic (Human, Germany) and Vitamin E were measured by
spectrophotometry.

The results were expressed in form of mean * standard

deviation (SD). The difference between the means of any
parameter in study in different groups was assessed by the
use of independent sample t-test. The association among
categorical variables was assessed by use of chi square
test. The correlation between two different parameters was
assessed by Pearson’s correlation coefficients and
Stepwise regression analysis was performed to identify the
strongest predictor of DM type Il. A< 0.01 was considered
the lowest limit of significance.
Results. The final study population consisted of 28 patients
(male: 12 patients; female: 16 patients) and 56 control
(male: 24 control; female: 32 control). General patient
characteristics is shown in Table 1

Table 1: General Subjects Characteristics

Patients Controls

(No:28) (No:56) P value
Age (vears) 458+88 | 458106 | 0994
Sex (male:female) 12:16 24:32 1.000
Weight (kg) 7044126 | 71.8+146 | 0684
BMI (kg/m?) 273457 | 27.6%58 0.801
Family hi(?,/f)‘;ry of DM 49 (68%) 31 (55%) 0.271
Mean BP (mmHg) | 122 + 15 115 + 19 0.127

The mean levels for patients TG, TC, VLDL, LDL, HDL
HbAic and Vitamin E were (157.1 mg/dl, 204.0 mg/dl, 31.5
mg/dl, 129.6 mg/dl, 42.9 mg/dl, 9.4% and 3.7 mg/dl),
respectively; while those of the controls were (119.8 mg/dI,
168.0 mg/dl, 24.2 mg/dl, 97.6 mg/dl, 46.0 mg/dl, 5.0 % and
6.8 mg/dl ), respectively. All the parameters of lipid profile,
apart from HDL, were significantly higher in the patients
than the controls. Vitamin E level was significantly lower and
HbA1c higher in the diabetic than the control group. Table 2

Regarding effect of sex, there was no difference in level
of vitamin E between males and females; but both sexes
showed significant difference in vitamin E level between
cases and controls. Table 3

Subjects were divided into two group, those with low
vitamin E level (< 5.5 mg/dl) and those with normal vitamin
E level (= 5.5). There was a significant association between

low Vit E level and presence of DM type Il, as 25 diabetic
patients (89%) had low vitamin E level. Table 4

Regarding Pearson’s rank correlation test, Vitamin E
showed significant negative correlations with HbAic, TG,
TC, VLDL, LDL but not HDL, even after adjustment for age
sex and BMI. Also HbAic showed significant positive
correlations with TG, TC, VLDL, and LDL after adjustment
for age, sex and BMI.

Table 2: Biochemical Measures.

Patients Controls P value
(No:28) (No:56)
Triglyceride (mg/dl) | 157.1+£24.9 | 119.8+29.0| <0.001
Total Cholesterol | 504 54432 | 168.0+31.5| <0.001
(mg/dl)
VLDL Cholesterol | 445,50 | 242459 <0.001
(mg/dl)
LDL Cholesterol | 15964428 | 97.6+30.8 | <0.001
(mg/dl)
HDL Cholesterol | 4594 102 | 46.0+9.0 0.167
(mg/dl)
HbA:c (%) 9.4+3.0 5.0 0.7 <0.001
Vitamin E (mg/dl) 3.7+13 6.8+2.0 < 0.001
Table 3: Effect of Sex on Vitamin E levels.
Male Female
(No=36) P value (No=48) P value
Vitamin E | Patients |Controls Patients| Control
(mg/dl) | (No=12) |(No=24) (No=16)| (No=32)
3.3+1.2/6.8+1.6/<0.001(3.9+1.3| 6.9+2.4 |<0.001

Table 4: Association between Vitamin E and DM type |II.

Vitamin E level
Total
Low Normal
Cases 25 3 28
Subjects
controls 15 41 56
Total 40 44 84
N?=29.2 Pvalue < 0.001 O.R.=6-86.6

Table 5: Correlation of Vitamin E and HbA1c with Lipid
Profile.

Control

Variables HbA«c| TG TC | VLDL | LDL | HDL

HbAc | 1.000 |0.427**|0.351**|0.435**|0.293**| -0.31
BMI, Age

and Sex |y/itamin

E +0.512*%1-0.359*10.325*10.345*.0300* 0.086

** Correlation is significant at Pvalue < 0.01

Stepwise multiple regression analysis of several factors,
including Age, BMI, BP, Vitamin E and different lipoproteins
levels, revealed Vitamin E to be the strongest predictor of
DM type Il (R® = 0.402, P < 0.001) followed by TG
(R?=0.508, P < 0.001)

Discussion.T2DM is a multifactorial disease characterized
by chronic hyperglycemia, decreased insulin secretion,
and diminished responsiveness to normal concentrations
of circulating insulin; i.e. insulin resistance 1 Obesity
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and the metabolic syndrome are important steps in the
evolution of T2DM; and their association with oxidative
stress indicates a potential pathogenic role for oxidative
agents in the progression of the disease'®.

Various cross-sectional and interventional studies
found that consumption of micronutrients has been
associated with lower levels of oxidative stress,
proinflammatory cytokines, and risk of T2DM 1618,

This study showed that diabetic patients, who were
matched in age, sex and BMI to the control group, had
significantly higher TG, TC, VLDL and LDL than the control
group. These results are similar to many studies '?* which
characterize diabetic dyslipidemia.

While few studies found that LDL is decreased only in
subgroups diabetic patientsm'24 ; As diabetes is
metabolically heterogeneous. Thus the roles of insulin
deficiency, insulin resistance, obesity, and genetic factors all
may contribute the heterogeneity in lipoproteins levels.

Serum level of HDL was lower in diabetic patients than
the control which is similar to that of Gordon et al and
Ehimen et al studies®?' but the difference didn’t reach
statistical significance , possibly due to small sample size.

Diabetic dyslipidemia is one of the most important
contributors to increase risk of Coronary heart disease in
these patients. The etiology of this dyslipidemia is
multifactorial; there may be decrease in activity of
lipoprotein lipase leading to hypertriglyceridemia and
increase in Chylomicron and VLDL remnants, also
hyperglycemia may interfere with removal of triglyceride -
rich lipoproteins and thus accentuating hypertriglyceridemia
22, on the other hand increase in certain cytokines in
diabetic patients (mainly IL-1 and IL-6) stimulate the liver to
increase VLDL secretion '°. Recently, it was found that
gyration of several major or minor apolipoproteins, apo E
phenotype frequency, free cholesterol or triglyceride
enrichment of VLDL and LDL may the bases to structural
rather than quantitative alteration in lipid profile 3,

Diabetic patients showed significantly lower serum level
of vitamin E than the control with 25 patients (89%) with
vitamin E below normal level indicating a significant
association with type Il DM, these results consistent with
those of other studies % 2% %>%

The decrease in vitamin E is more probably due to
depletion during the process of combating the increased
free radicals that are generated in diabetes 2

Vitamin E has a lot of beneficial effect in patients with
DM type lI; as it was found to reduce the serum levels of IL-
1B, IL-6, TNF-a, PAI-1, and CRP, protects LDL from
peroxidation, and improve T2DM-associated abnormal
metabolic patterns (hyperglycemia, dyslipidemia, and
elevated levels of FFASs) 16

Despite the above mentioned facts, the results of
vitamin E supplementation on prevention and treatment of
type Il DM are controversial; Mark and Yoichi, 2 by
systematic review and meta-analysis of prospective cohort
studies, reported that intake of antioxidants, mainly vitamin
E was associated with a 13% reduction in the risk of type 2
diabetes mellitus , while other studies 230 found no such
benefit. This may simply result from genetic differences
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between individuals that could lead to different degree of
response to micronutrient exposure ', or may highlight the
need to intervene with most appropriate antioxidant
combination and at the most suitable moment to the patient
at risk *2.

There was significant correlation between level of
vitamin E and HbA1c in this study and that differs from the
results of other studies ** ** however two studies found that
vitamin E supplementation improve HbA1c 8 3% and
evidence suggests that poorly controlled diabetic patients
with low serum vitamin E would benefit from vitamin E
supplementation %,

Few studies assess the correlation between tocopherol
level and lipid profile. Lopes et al.¥” found that positive
correlation between vitamin E and TG.in smokers. Gupta et
al. ® found positive correlation of vitamin E and other
antioxidants with TG and LDL. While our study revealed a
significant negative correlation of vitamin E with TC, TG,
VLDL and LDL. The above discrepancy may be because in
normal population , exposure to oxidative stress results in
compensatory upregulation of antioxidant system while DM
as chronic condition causes depletion of the antioxidant
system and also the metabolism of lipoprotein is impaired
causing decrease in delivery of the fat soluble vitamin E.

Vitamin E appeared in this study to be the most
important predictor of DM type Il among several factors as
Age, BMI, BP and different lipoproteins indicating a
possibility to assess population at risk of DM type Il by
measuring Vitamin E. Consistently, Salonen et al. 2in a 4-
year prospective study found that men with below-median
plasma vitamin E levels were associated with a 3.9-fold
higher relative risk of diabetes.

Acknowledgements

Special thanks to the staff in the biochemistry
department/ College of Medicine for their kind support and
cooperation

References

1. Zimmet P, Alberti KG, Shaw J. Global and societal implications
of the diabetes epidemic. Nature. 2001; 414(6865):782-787.

2. Gopaul NK, Manarj MD, Hebe A, Yan SL, Johnston A, Carrier
MJ , Anggard EE. Oxidative stress could precede endothelial
dysfunction and insulin resistance in Indian Mauritians with
impaired glucose metabolism. Diabetologia 2001; 44:706-12.

3. Evan JL, Goldfine ID, Maddux BA, Grodsky GM, Are Oxidative
StressActivated Signaling Pathways Mediators of Insulin
Resistance and-Cell Dysfunction?. DIABETES 2003 Jan; 52:
1-8.

4. Ceriello A, Motz E. Is Oxidative Stress the Pathogenic
Mechanism Underlying Insulin Resistance, Diabetes, and
Cardiovascular Disease? The Common Soil Hypothesis
Revisited. Arterioscler Thromb Vasc Biol 2004; 24:816-23.

5. Semenkovich CF, Heinecke JW: The mystery of diabetes and
atherosclerosis: time for a new plot. Diabetes 1997; 46:327-34

6. Bast A, Wolf G, Oberbdumer I, Walther R. Oxidative and
nitrosative stress induces peroxiredoxins in pancreatic beta
cells. Diabetologia 2002; 45:867-76.

7. Tiedge M, Lortz S, Drinkgern J, Lenzen S. Relation between
antioxidant enzyme gene expression and antioxidative

www.kmjub.com



10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Estimation of Vitamin E level .... Amani N. Al-Ramadhan

defense status of insulin producing cells.Diabetes 1997,
46:1733-42.

SinghU, Devaraj S, Jiala |. Vitamin e, oxidative stress, and
inflammation. Nutrition 2005; 25: 151-74.

Singh U, Jialal I. Anti-inflammatory effects of alpha-tocopherol.
Ann N 'Y Acad Sci2004 Dec; 1031:195-203.

Gibbons GF. Hyperlipidaemia of diabetes. Clin Sci 1988;
71:477-86.

Beckman JA, Creager MA, Libby P. Diabetes and
atherosclerosis, Epid, Pathophysiology, and management:
Review article. JAMA. 2002; 287(19):2570-81.

Berliner JA, Watson AD, Navab M, Berliner JA, Watson AD,
Hama SY, et al. The yin and yang of oxidation in the
development of the fatty streaks: a review based on the 1994
George Lyman Duff Memorial Lecture. Arterioscler Thromb
Vasc Biol. 1996; 16:831-42.

Upston JM, Terentis AC, Stocker R. Tocopherol-mediated
peroxidation of lipoproteins: implications for vitamin E as a
potential antiatherogenic supplement. FASEB 1999 June;
13:977-94.

Lamb RE, Goldstein BJ. Modulating an oxidative-
inflammatory cascade: potential new treatment strategy for
improving  glucose metabolism, insulin resistance, and
vascular function. Int J Clin Pract. 2008; 62(7):1087-95.

Savage DB, Petersen KF, Shulman Gl. Mechanisms of insulin
resistance in humans and possible links with inflammation.
Hypertension. 2005; 45(5):828-33.

Badawi A, Klip A, Haddad P, et al. Type 2 diabetes mellitus
and inflammation: prospects for biomarkers of risk and
nutritional intervention. Djabetes Metab Syndr Obes. 2010;
3:173-186.

Bartlett HE, Eperjesi F. Nutritional supplementation for type 2
diabetes: a systematic review. Ophthalmic Physiol Opt. 2008;
28(6):503-23.

Paolisso G, D’Amore A, Giugliano D, Ceriello A, Varricchio M,
D’Onofrio F. Pharmacologic doses of vitamin E improve insulin
action in healthy subjects and non-insulin-dependent diabetic
patients. Am J Clin Nutr. 1993; 57(5):650-6.

Sjoholm A, Nystrom T. Inflammation and the etiology of type 2
diabetes. Diabetes Metab Res Rev 2006; 22: 4-10.

Odum EP, Ejilemele AA, Wakwe VC. Antioxidant status of type
2 diabetic patients in Port Harcourt, Nigeria. Nigerian Journal
of Clinical Practice 2012 ; 15(1):55-8.

Gordon L, Ragoobirsingh D, Morrison EY, Choo-Kang E,
McGrowder D, Martorell E. Lipid profile of tupe 2 Diabetic and
Hypertensive patients in Jamaican Population. J Lab
Physicians 2010 Jan-Jun; 2(1): 25-30.

Kreisberg RA. Diabetic dyslipidemia. Am J Cardiol 1998 Dec
17; 82(12A):67U-73U; discussion 85U-86U.

Guerci B, Ziegler O, Drouin P. Hyperlipidemia during diabetes
mellitus. Recent developments. Presse Med. 1994 Jan 22;
23(2):82-8.

Goldberg RB. Lipid disorders in diabetes. Diabetes Care 1981

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Sep-Oct; 4(5):561-72.

Ahmad M, Khan MA, Khan AS. Naturally occurring antioxidant
vitamin levels in patients with type-Il diabetes mellitus. JAMC
2003, 15(1):54-57.

Laight DW, Carrier MJ, Anggard EE. Antioxidants, diabetes
and endothelial dysfunction. Cardiovascular Research 2000;
47:457-64.

Dogun ES, Ajala MO. Ascorbic Acid and Alpha Tocopherol
Antioxidant Status of Type 2 Diabetes Mellitus Patients seen in
Lagos. The Nigerian Postgraduate Medical Journal 2005;
12(3):155-7.

Mark H, Yoichi C. Intake of fruit, vegetables, and antioxidants
and risk of type 2 diabetes: systematic review and meta-
analysis. Journal of Hypertension 2007 Dec; 25(12)2361-9.

Liu S, Lee IM, Song Y, Denburgh MV, Cook NR, Manson JE,
Buring JE. Vitamin E and Risk of Type 2 Diabetes in the
Women’s Health Study Randomized Controlled Trial.
DIABETES 2006 Oct; 55:2856-62.

Meydani M, Azzi A. Diabetes risk: antioxidants or lifestyle?.
Am J Clin Nutr2009; 90:253-4.

Garcia-Bailo B, EI-Sohemy A, Haddad PS, Arora P, BenZaied
F, Karmali M, Badawi A. vitamins D, C, and ein the prevention
of type 2 diabetes mellitus: modulation of inflammation and
oxidative stress. Biologics: Targets & Therapy 2011; 5:7-19.

Bellomo G. Is it really time to perform large intervention trials
with antioxidant vitamins to prevent cardiovascular disease?
Phar-644. macol Res 1999; 40:207-8.

Krempf M, Ranganathan S, Ritz P, Morin M, Charbonnel B.
Plasma vitamin A and E in type 1 (insulin-dependent) and type
2 (non-insulin-dependent) adult diabetic patients. International
Journal for Vitamin and Nutrition Research 1991; 61(1):38-42.

Maxwell SR, Thomason H, Sandler D, LeGuen C, Baxter MA,
Thorpe GH, et al. Poor glycaemic control is associated with
reduced serum free radical scavenging (antioxidant) activity in
non-insulin-dependent diabetes mellitus. Ann Clin Biochem
1997 Nov; 34 ( Pt 6):638-44.

Jain SK, Mc Vie R, Smith T. Vitamin E Supplementation
Restores Glutathione and Malondialdehyde to Normal
Concentrations in Erythrocytes of Type 1 Diabetic Children.
Diabetes Care 2000; 23:1389-94.

Suksomboon N, Poolsup N, Sinprasert S. Effects of vitamin E
supplementation on glycaemic control in type 2 diabetes:
systematic review of randomized controlled trials. Journal of
Clinical Pharmacy and Therapeutics 2011; 36:53-63.

Lopes PA, Santos MC, Vicente L, Viegas-Crespo AM. Effect of
cigarette smoking on serum alpha-tocopherol and the lipid
profile in a Portuguese population. Clin Chim Acta 2004 Oct;
348(1-2):49-55.

Gupta S, Sodhi S, Mahajan V. Correlation of antioxidants with
lipid peroxidation and lipid profile in patients suffering from
coronary artery disease. Expert Opin Ther Targets 2009 Aug;
13(8):889-94.

www.kmjub.com  Al-Kindy College Medical Journal 2015: Vol. 11 No. 1 35


http://journals.lww.com/jhypertension/toc/2007/12000�

	Acknowledgements

