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Abstract

Ozet

Objective: The aim ofthis study is to determine the lipid peroxida

and the antioxidant defence capacity in diabetditoseand th
effect of vitamin E treatment on these parametadsraetaboli
control of diabetes mellitus.

Material and Methods: Sixty-three diabetic atients (15 with type

diabetes mellitus, 48 with type 2 diabetes mellitasd 3l
healthy controls were included in this study. Fa tletection «
antioxidant defence capacity, total antioxidantustgTAS) an
for lipid peroxidation, malonyldialdehyd (MDA) levels wer
studied. Venous blood samples were obtained fainfaslooc
glucose, total cholesterol, LDL-cholesterol, HBhelestero
VLDL- cholesterol, apolipoprotein A, apolipoprotein B, Adlz
after 12 hours of fasting and for postprandial Hlagucos:
levels, after two hours from lunciThen the patients we
divided into two groups randomly. One group receivéamir
E 900 mg/day and the other group received placAlier 12
weeks of treatment all the parameters were repeated

Results: Serun TAS levels were lower and serum MDA levels v

higher in diabetic group compared to the controbug
(p<0.005). The group that received vitamin E hadistically
higher TAS levels and lower MDA levels than the galac
group (p<0.05). There were naasstically significant chang
in lipid and glycemic parameters between vitamiand placeb
group (p>0.05).

Conclusion: Vitamin E improves antioxidant defence capacityl

decreases lipid peroxidation which is a marker ridative
stress in diabetic patientdowever vitamin E does not have
advantage for glucose or lipid parameters overgiilac
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Amagc: Bu calsmanin amaci diabetes mellitusiu olgdiar lipic

peroksidasyonu ve antioksidan kapasitenin saptanmié
vitaminin bu parametreler ve diabetes mellitusuntaimelik
parametreleri Uzerine etkisinin belirlenmesidir.

Gere¢ ve Yontemler: Bu calsmaya 15 tanesi Tip 1 DM’lu olm

Uzere toplam 63 diabetik olgu ve 30sy@ns uyumlu, sghkli
olgu alinmsgtir. Antioksidan kapasite total antioksidan st
(TAS) duzeyinin, lipid peroksidasyonu ise maloraldiehi
(MDA) duzeyinin 6Olgulmesiyle saptangtir. Butun olgulard
serum aclk kansekeri, tokluk kansekeri, totalkolesterol
VLDL-Kolesterol, LDL-Kolesterol, HDLKolesterol, trigliseric
Apo A, Apo B ve HbA1c dizeyleri dl¢ildu. Olgularstgele :
gruba ayrilmgtir. Bir gruba 900 mg/gin E vitamini ve ggi
gruba da plasebo verilgtir. Tedavinin 12. haétsinda bitt
parametreler tekrarlangtir.

Bulgular: Diabetik olgularda kontrol grubuyla kaastinldiginde

TAS duzeyi dguk, MDA duzeyi yuksek olarak sapta
(p<0.005). E vitamini alan olgularda plasebo aligulara gor
serum TAS dizeyinde istatiksiel olarak anlamli olarak ag
MDA duzeyinde ise istatistisel olarak azalma saytagh<0.05
E vitamini alan olgularda lipid ve glukoz paraméreizerine
plaseboya gore istatistiksel olumlu bir etki sapdrk.(p>0.05)

Sonug: E vitamini antioksidan kapasiteyi artrken, lipic

peoksidasyonunu azaltmaktadir. iBumla beraber E vitamir
lipid ve glukoz parametreleri Gizerine plaseboyadsittinlEint
saptamadik.

Anahtar Kelimeler: Diabetes mellitus, MDA, TAS, vitamin E

diabetes mellitus

Free radical formation and oxidative stress complications of (DNA.
play an important role in the pathogenesis and lateAbnormal antioxidant status, auto-oxidation of
glucose and excess glycosylated proteins lead to

oxidative stress and late complications. A defect i
antioxidant defence mechanism was shown in
diabetic patients previousfy.

Malonyldialdehyde (MDA), which is an end-
product of lipid peroxidation is found higher in
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patients with type 1 and type 2 DM than control (n=31) receiving plasebo for 12 weeks. After 12
subjects and also were detected higher in diabetiaveeks, all the parameters above were studied
patients with late diabetic complications than the again.

patients without any complicatiof$? TAS was measured by ABTS (2,2 —Azino-
It is unknown whether antioxidant therapy di- (3-ethyybenzthizoline sulphorate) method.
protects late diabetic complications. In some sidi  (Total antioxidant status, Randox, England). After
daily vitamin E supplements improved metabolic incubation of ABTS  with peroxidase
control, decreased glycosylation of proteins and(metmyoglobin) and H202, a radical inducer
provided better blood pressure control in diabeticABTS + was formed. This reaction produces a
patients;'® although contrary results have been stable blue- green color which can be detected at
reported’ Duthie et al. found reduced oxidative 600 nm.When antioxidant was added to the
DNA damage in both smoking and non-smoking medium the formation of the color was supressed
people with vitamin E supplementatifrBrown et
al established decreased lipid peroxidation in a i X-F€ 3+ H202--- X Fe4=Q + H20
previous study performed on diabetic patiéhts. ABTS + X{Fe4=Q-----ABTS+ + HX-Fe3

The aim of this placebo controlled study was HX-Fe 3= Metmyoglobin
to detect MDA and TAS levels, which are markers x-[Fea=
of oxidative stress in diabetic patients and the
effect of vitamin E supplementation therapy on Serum MDA level was measured by Milton
metabolic parameters and oxidative stress state ifRoy spectronic S-3000 with TBARS(Sigma) . For
these patients. the detection of MDA, 0.5 ml of plasma were

mixed with 2.5 ml of %20 trichloroasetic acid in
Material and Methods 10 ml sentrifuge tube. One ml of 0.62 % thiobarbi-

Fifteen type 1 and 48 type 2 diabetic patientsturic acid TBARS was added to the mixture and
(36 female and 27 male) who attented to ourafter immediate cooling, the mixture was healed
endocrinology and metabolism outpatient clinic for 30 minutes in boiled water. After mixing with 4
were included in this study. The patients were ml of n-butyl alcohol, the mixture was centrifu-
selected randomly independent from treatmentgated at 3000xg for 5 min. Plasma MDA level was
modality. Thirty healthy subjects were included in detected by calorimeter in 525 and 550 nm. The
the control group. Patients with a history and/or difference in two absorbancy was calculated as
symptoms of heart disease were excluded. Theissue MDA (nmol/kg).
patients were put on a standart diet. Physical g qatistical analysis appopriate parametric

examination of all patients were done. Blood 54 nonparametric analysis for paired data were

pressure measurements were performed twice aﬂeﬂsed to compare pre and post treatment data. Wil-
a 15 minute resting period and average of these.,, g tests was used for comparison of patient
measurements were calculated. Venous blood, g ¢ontrol groups. Student t test was used to com-
samples were obtained for fasting blood glucose, ;e the vitamin E group with the diabetic patient

total  cholesterol,  LDL-cholesterol,  HDL- 54 control groups. Pearson correlation test was

cholesterol, VLDL-cholesterol, apolipoprotein A, seq for the correlations between TAS and other
apolipoprotein B, HbAlc after 12 hours of fasting parameters. Results are shown as mesD. Sta-

ﬁnd fofr posltprarrl]d|al blood glucose levels after tWOtisticaI significance was accepted at a level of p
ours from funch. value less than 0.05.

Q = Ferrylmyoglobin.

Blood samples for TAS and MDA were
obtained. The patients were divided into two Results
groups randomly; one group (n =32) receiving The mean age of the diabetic patients was
vitamin E (900 mg/day) and the other group 45.49+ 14.35 years. The mean duration of diabetes
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Table 1 Clinical properties and laboratory patients who were smoking were significantly
findings of diabetic patients and control subjects  higher when compared to type 1 diabetic patients.
Mean MDA level was found significantly lower in

Diabetic patients Control type 1 diabetic patients.
’Qiiﬁg,e;” 45'42?;,;2'51 43'232,112'24 The differences between mean TAS level,
Type of DM (Typel/Type2) 15/48 mean MDA, fasting blood glucose and HbAlc
e (ounths) AU 12118 before and after vitamin E and placebo treatment
Systolic blood pressure (mmHg)* 126:.50_1 14..04 125.2513.35 were shown in Table 2. There was a Signiﬁcant
Diastolic blood pressure (mmHg)**  81.57+ 9.87 75.5@ 6.80 decrease in HbAlc both in vitamin E and placebo
BMI (kg/m2)* + .
Fasti(ng?blogd glucose (mg/dl) * 1:25:;‘;4??18 zZii zgz group (p<005) Mean faStmg b_IOOd, glUCOSG levels
Postprandial blood glucose(mg/dl)  221.22+ 99.79 decreased after treatment period in both groups,
HbALc (%) 9.51x 2.48 although the decrease was significant in only
Igytg:yzezﬁzlg:;%’d')* LT 1209 1R placebo group. TAS level increased in both groups
LDL (mg/di) * 11889+ 38.33 99 56 26.67 significantly but the increase in the group reasivi
VLDL (mg/dI) * 30.98+ 16.94 20.56 6.45 vitamin E was higher than the placebo group
ZEOL/ST(]:S/ZD 55925;13473774 ;‘;2:122; (p<0.05.) While mean MDA decreased in both
Apo B (mg/dl)* 929503165 6025 13.54 groups significantly, the decline in the group
TAS (mmol/ly* 1.47+0.27 1.75¢ 0.30 receiving vitamin E was higher than the placebo
MDA (mmolkg) 138.384522  60.28 10.67 group (p<0.05). There were not significant changes
*P<0.05 ** p>0.05 in fasting plasma glucose, postprandial plasma

glucose, triglyceride, HDL-cholesterol, VLDL-
cholesterol and Apo B levels after vitamin E
. treatment (p>0.05). HbALlc, total cholesterol, LDL-
of all patients was 61.7% 7.96 (SE) months. cholesterol levels decreased (p<0.005,p<0.05,

TW(_enty six of the _patients havg beep smoking p<0.05 respectively) and apo A levels increased
during the study period. Twenty five patients were significantly after vitamin E treatment (p<0.003).

on insulin, 36 patients were on oral hypoglycemic In placebo group fasting glucose (p<0.009),

agent and 1 patient was on diet therapy alone1_|bA1C (p<0.004), triglyceride (p<0.04), total

Twenty eight of diabetic patierlts had dia_lbetiq cholesterol (p<0.001), LDL-cholesterol (p<0.005)
neuropathy and twenty one patients had dlabencIevels decreased and apo A (p<0.005) levels
retinopathy. The clinical properties of the patient

and control subjects and differences of laboratory
data between the patients and the controls are Discussion

shown in Table 1. Age, sex distribution and In diabetic patients an exaggerated free radical
smoking status were not different between the WOactivity and lipid peroxidation has been found.
groups  (p>0.05). Mean TAS level was |ncreased oxidative stress is correlated to poor
significantly lower, mean MDA level was metabolic control and to the development of late
significantly  higher in  diabetic  patients complications of diabetes mellités.
(p<0.005,p<0.005 respectively). We determined a

ositive correlation between HbAlc levels and . .
P patients than the healthy control subjects and

serum MDA levels (r=+0,30, p<0,03), and o :
negative correlation between HbAlc and serum>crim MDA levels were found significantly higher

TAS level (r=-0,24. p<0.05). The mean age of the " diabetic patients than the controls. Increased

. . ) e MDA level which is the consequence of lipid
patients with type 1 diabetes was significantly -
. : : peroxidation and decreased serum TAS level
lower than the patients with type 2 diabetes. There™ .~ . : . .
. . . which is a marker of impaired antioxidant defence
was no difference between the duration of disease

of the two groups. The number of type 2 diabetic mechanism are all evidences of exaggerated

increased significantly at the end of the study.

In this study TAS was found lower in diabetic
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Table 2 The laboratory findings of vitamin E and plaselbougps before and after treatment

Before vitamin E After vitamin E Before placebo Affdacebo
Systolic BP(mmHg) 128.90+ 14.62 129.85 15.54 123.5& 13.72 125.5815.11
Diastolic BP(mmHg) 82.50+ 9.25 83.6# 9.54 80.538.64 80.53 8.76
BMI (kg/mz) 26.00+ 3.42 26.15t 3.45 26.38 5.75 26.54t 5.67
FPG (mg/dl) 176.37+£ 65.90 158.4& 76.42 210.85%97.90 172.92 83.11
PBPG (mg/dl) 208.21+ 96.85 180.28 92.01 221.0%97.78 196.8% 86.48
HbAlc (%) 8.71+2.18 7.35 1.65 10.26t 2.58 8.711.71
Tryglyseride (mg/dl) 164.80+ 104.49 170.32 128.8 181.25156.11 169.75% 100.5
T.Cholesterol (mg/dl) 200.61+ 40.90 189.75 36.72 203.7% 47.27 180.5544.72
LDL (mg/dl) 114.80+ 35.92 103.6% 29.24 123.72 42.62 103.9& 32.74
VLDL (mg/dl) 30.93+17.33 30.4% 12.03 30.04 15.64 31.03 16.89
HDL (mg/dl) 54,19+ 14.21 51.5&% 13.61 53.3% 14.62 52.7811.74
Apo A (mg/dl) 117.00+ 31.39 148.6439.22 141.5@30.78 158.74:33.47
Apo B (mg/dl) 90.02+ 27.54 85.4% 21.34 95.0% 36.12 86.65% 34.01
TAS (mmol/l) 1.5+0.31 1.79%0.30 1.4740.22 1.61+ 0.28
MDA (nmol/kg) 130.28:48.88 94.8 30.30 143.639.19 119.7834.92

oxidative stress in diabetic patients. We no correlation between fasting and postprandial

determined a positive correlation between meanglucose levels with mean serum TAS levels, but

HbAlc levels and mean serum MDA levels, and awe determined that as the mean HbAlc level

negative correlation between mean HbAlc andincreased, mean serum TAS level decreased. This
mean serum TAS level. However, there was nofinding have been confirmed by previous studies.

correlation between either fasting or postprandialln a study, decreased TRAP activity was detected
blood glucose levels with TAS and MDA levels. in patients with type 1 diabet&sin another study

. . . a decrease in antioxidant substances like serum
Chronic hyperglycemia causes a decrease in

NO synthase activity by indirect mechanism. catfalase, glutathion peroxidase and hydrogenpe-
Intracellular sorbitol and fructose contents insgea roxidase 'was reporté’dOur stuo!y copﬂrms the

as a result of aldose reductase and SorbitolhypotheS|s that free oxygen radlcgls.mcrease as a
dehydrogenase  activity increament. NADPH consequence of decreased antioxidant defence

expenditure in polyol pathway increases and mechanism in diabetic patients.
NADPH level which is the cofactor of NO synthase Serum MDA levels were significantly higher
decreases, as a result oxidative stress is enh&hcedin diabetic patients than healthy control subjécts
Thus, it may be thought that good glycemic control our study. MDA is a marker of lipid peroxidation
improves oxidative stress in diabetic patients. and increases in oxidative stress. In poor metaboli
control, increased mean serum MDA levels is
expected. We found a positive correlation between
mean serum MDA level and mean HbAlc levels in
diabetic patients. We also determined a negative
correlation between serum MDA level and TAS in
diabetic patients. Serum MDA levels were higher
We found decreased TAS levels in diabetic in diabetic patients than control subjects in safe
patients compared with control subjects. There wasprevious studie$®® These findings confirm that

Dandona et al reported a positive correlation
between oxidative DNA damage and free oxygen
radical formation but they did not found any
difference in oxidative stress between patients wit
good and poor glycemic control patiefits.
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oxidative stress is enhanced because free radicdateatment, we conclude that vitamin E has no
formation  increases, antioxidant defence advantage over placebo. This result shows that
mechanism decreases in diabetes mellitus.Thegood glycaemic control is very effective in
significant difference between type 1 and type 2 correcting dyslipidemia.

diabetic patients in serum MDA level which As a conclusion in parellel to the previous
predicts more oxidative stress in patients wittetyp s,dies our study suggests that using vitamin E in
2 diabetes may be attributed to smoking. diabetic patients as an antioxidant therapy can

The effects of antioxidant substances such asdecrease oxidative stress of diabetic patients and
vitamin E, vitamin C and3 caroten have been this may reduce development of diabetic
investigated previously. Benefical effects of these complications. However vitamin E does not have
substances on oxidative stress have been reportegny advantage for glucose or lipid parameters over
in some studie¥ Chowiencyzk et al have placebo.
determined reduced oxidative stress in type 2
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