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OZET

Instiline bagimii diyabetik hastalarda ve 1. Derece akrabalarinda ileri glikozillenme ve ileri okside protein lriinleri

Amag: Hiperglisemi diizeyi ve suresi ile diyabet komplikasyonlarinin iliskisi hakkinda genel literatir bilgilerimiz tatmin edici diizeyde degildir.
Bu ¢alismamizda, oksidatif stres belirteclerinin instiline bagimli diyabetik hastalarda ve akrabalarinda seviyelerinin belirlenmesi amaglandi.
Gere¢ ve Yontem: Calismamiza, 45 tip 1 diyabetes mellitus (DM) hastasi ve bu hastalarin 24 yakini dahil edildi. Plazma ileri okside protein
urtnleri (AOPP), serum glikoz, Uire, kreatinin, total kolesterol, trigliserid, HDL-kolesterol, total protein, albumin, ileri glikozillenme Urint (AGE),
ve HbA1c duzeyi dl¢imleri uygun metolarla ol¢uldu.

Bulgular: AOPP ve AGE duzeyleri komplikasyonlu veya komplikasyonsuz diyabetik hastalarda, diyabetik olmayan birinci derece akrabalara
gore hafif yliksek bulundu; ancak istatistiksel olarak anlamli degildi (p<0.05).

Sonug¢: DM'lu hastalar ile diyabetik olmayan 1. derece akraba gruplar arasinda calisilan parametreler karsilastirildiginda glikoz ile AGE
arasinda (r=0.25 p<0.05) zayif, trigliserid ile AOPP arasinda orta derecede korelasyon bulundu (p<0.05, r=0.587).

Anahtar kelimeler: Tip | Diyabetes Mellitus, ileri glikasyon son Urlnleri, AOPP, Diyabet komplikasyonlari, 1.derece akrabalar

ABSTRACT

Advanced glycation end-products and advanced oxidation protein products in patients with insulin dependent
diabetes mellitus and first degree relatives

Objective: There is no comprehensive information on the relationship of diabetic complications and the duration and severity of hyperglycemia.
In this study, we aimed to determine oxidative stress markers in patients with insulin dependent diabetes mellitus and their first degree relatives.
Materials and Methods: 45 patients with Type | diabetes mellitus and 24 relatives of these patients were included in our study. Plasma
advanced oxide protein products (AOPP), serum glucose, urea, creatinine, cholesterol, triglyceride, HDL-cholesterol, total protein, albumin,
advanced glication end products (AGE) and HbA1c measurements were measured by appropriate methods.

Results: AOPP and AGE levels were found to be slightly elevated in diabetic patients with or without complications compared to the levels
of first degree relatives however the difference was not statistically significant.

Conclusion: When we had compared the parameteres in two groups (insulin dependent diabetic patients and non diabetic parents or
siblings), we found weak relation between glucose and AGE (r= 0.25, p<0.05 ), and moderate relation between triglyceride and AOPP levels
(p<0.05, r=0.587).
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INTRODUCTION

ype | diabetes mellitus (DM) is an immune-mediated
disease and an organ specific autoimmune disease
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(1). The pathogenetic link has many varietes between
hyperglycemia and the complications of diabetes.
Oxidative stress has been suggested to play a primary
role in this process (2). Chronic hyperglicemia in diabetes
induces the oxidation and glycation of many biologically
important molecules. Glycation and oxidation processes
are widely called as glycooxidation. Glycooxidation
proteins products leads to lipids, DNA and even membrane
and endothelium damage (3). All these structural changes
cause abnormality in functions of macromolecules and/
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or accumulation of them in biological systems. It is
believed that glycooxidation products have a basic role
in development of vascular complications in diabetes
(4,5).

Indirect methods that measure secondary products
of oxidative modified molecules, are more practical than
direct complex methods that measure directly oxidative
stres. The structural similarity of advanced oxidation
protein products (AOPP) and AGE proteins lead to similar
biological activity at induction of proinflammatory
cytokines and adhesive molecules. Additionally,
accumulation of AGE and AOPP in biological systems
causes damages in membranes and endothel and it is
important at long term diabetic complications. All of the
high and low molecular weight AOPP molecules present
in plasma has been agregated in oxidized or monomeric
form.

AOPP is well indicator for oxidative damage grade,
because albumin is the most powerful antioxidant
plasma proteins and AOPP is the end product (6).

Reactive oxygen species (R0OS), lead to formation of
oxide amino acid via a direct effect on proteins. The
effect of reactive carbonyl compounds (RCO) which result
from auto-oxidation of carbonhydrates and lipids by
indirect pathway turninto AGEand advancedlipooxidation
end products (ALE). AGE is known as N-carboxymethyl-
lysine and pentosidine. This process keeps low intensity
under physiological states. Effects of this type on soluble
proteins are normally small and limited to the percentage
of protein molecules actually glycated, which, in turn,
depends on the half-life of the protein. The most of the
primary effects of AGE leading to the complications of
diabetes and aging are due to AGE formation on long-
lived proteins (7).

ROS cause protein aggregation and fragmantation by
forming ditirozin which is generated from direct oxidation
of tirozin aminoacid. The products produced by these
mutual bonds are totally called AOPP (8). Witko-Sarsat et
al. described the presencein the plasma of haemodialysed
patients high levels of oxidized proteins , designated as
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AOPP (9). There are two UV-visible peaks of absorbance
at 340 nm corresponding to a molecular mass of 60 (low
molecular weight) and 600 kDa (high molecular weight)
of AOPP. Neutrophils which contain the most important
source of chlorined oxidants due to their high content in
myeloperoxidase, may be involved in plasma AOPP
formation (10). AOPP were defined a novel marker of
oxidative damage and considered as confidental markers
to estimate the degree of oxidant-mediated protein
damage (9,11).

The relation between AOPP and monocytes suggest
that AOPP is not only a marker of oxidative stress but
also a marker of inflammatory response because of
induction of proinflammatory cytokines and adhesive
molecules due to presence of AOPP (9,12,13,14). In our
study, by measuring the plasma AOPP and serum AGE
levels as oxidative stress markers, we aimed to determine
whether there is a relationship between oxidative stress
markers and diabetic complications or not, and to
determine oxidative stress marker levels in first degree
relatives of type I diabetics.

MATERIALS AND METHODS

Atotal of 45 patients with type I DM and 24 nondiabetic
relatives of these patients (12 parents , 12 siblings) were
included in our study. The study protocol was approved
by the institutional ethics committee. All participants
gave informed consent recruitment. Demographic
characteristics of the diabetic patients and their
nondiabetic relatives are presented in Table 1. The
relative’s group was chosen amongst those who hadn’t
have diabetes or any other systemic disease. None of the
subjects was taking any drugs which may effect lipid
metabolism and oxidative status at the time of the study.

From all subjects, venous blood samples were taken
after an overnight (10 hours) fasting and samples were
separated and stored frozen at -80°C until analysis. The
levels of total cholesterol, triacylglycerol (TAG), glucose,
HDL-cholesterol, total protein, albumin, urea, creatinine

Table 1: The demographic characteristics of the Type 1 diabetic patient group and nondiabetic relatives

Type 1 Diabetic Patients Nondiabetic relatives p
(n=45) (n=24)
Age (years) (mean=SD) 29.849.2 36.04+11.7 >0.05
Gender (F/M) 33/12 18/6 >0.05
Smoking (yes/no) 14/31 11/13 >0.05
Complication (yes/no) 15/30
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Table 2: The results of biochemical analytes in Type 1 diabetic patients and their nondiabetic relatives

Parameters Type 1 Diabetic Patients Nondiabetic relatives
(n=45) (n=24)
Glucose (mg/dl) 216+109.07? 102.5+34.2
Total cholesterol (mg/dl) 167+38.1 176.4+40
Triacylglycerol (mg/dl) 100.9+453 98.2+60.9
HDL-cholesterol (mg/dl) 52.8+13.9 47+11
Total Protein (g/dl) 7.15+0.65 7.27+0.48
Albumin (g/dl) 4.38+0.38 4.5+0.24
Creatinine (mg/dl) 0.9+0.9 0.82+0.15
HbA1C (%) 8.17+1.5! 5.01£1.17
AOPP/AIb (umol/L/g) 8.4+3.53 7.94+3.38
AGE /Total Prot (AU/g protein) 18.19+5.852 15.7+6.36

AGE: Advanced glycation end-products, AOPP: Advanced oxidation protein products

were determined by enzymatic methods using Olympus
AU 2700 (Clare, Ireland) autoanalyzer. HbA1c levels were
detected by immunoassay method in the same
autoanalyzer. LDL-cholesterol was calculated by the
formula of Friedewald et al (15). None of the patients had
TAG> 400 mg/dl.

Serum AGE levels were determined by
spectrofluorimetrically (emission 440 nm, excitation 350
nm) at Biorad Fluorometer (San Diego, CA) analyzer
according to the method described by Kalousova (16). All
samples were diluted at 1:50 ratio with PBS (pH 7.4).
Results are expressed in arbitrary units (AU)/g protein.

Plasma AOPP levels were determined by
spectrophotometric method. Plasma samples were
diluted at 1:50 ratio with PBS (pH 7.4). Cloramin T (sigma)
was used at 0-100 umol/l concentration range for
calibration. The reagents were prepared with solution of
1.16 M Kl and 20 ul absolute acetic acid. The method was
adopted to Olympus AU 2700 analyzer and the
measurement was performed at 340 nm. AOPP levels
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were assessed with cloramin T unit (umol/L). The
corrected values according to serum albumin levels were
calculated (umol/L/ g albumin) (16).

Statistical analyses were performed using SPSS 13.0
program. The results are given as mean+SD. Primarily,
data were evaluated as three groups (patients with
complications, patients without complications and
nondiabetic relatives of these patients). Mann-Whitney U
test was applied and correlation analysis was performed
using Spearman test. The threshold of statistical
significance was defined as p< 0.05.

RESULTS

The results of the serum and plasma biochemical
analytes are summarized in Table 2. Mean HbA1C level
was 8.2+1.2% in the patient group. Only significant
difference was found between mean levels of glucose
and HbA1C among diabetic patients and their relatives
(p< 0.001).
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Figure 1: Concentration of mean AOPP (A) and AGE (B) levels in Tip 1 diabetic patients and nondiabetic relatives. Non

significant increase compared to non diabetic relatives (p>0.05).
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Figure 2: Correlation between AGE and glucose in diabetic patients (r = 0.241, p < 0.01).
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Figure 3: Correlation between AOPP and TAG levels in diabetic patients (r = 0.587, p < 0.05).

Both AGE and AOPP levels were higher in patients
with complications (19.41+5.6 AU/g protein, 9.12+4.5
umol/L/g albumin respectively) in comparison with
diabetic patients without complications such as
nephropathy, retinopathy, neuropathy (17.59+6.0 AU/g
protein, 7.36+2.6 umol/L/g albumin respectively). But this
differences are not statistically significant (p>0.05).

In the diabetic patient group, serum AGE and plasma
AOPP levels were higher than relatives but this differences
are not statistically significant either (p>0.05) (Figure 1).
Among type 1 diabetic patients and their relatives the

significant correlation were found between serum
glucose and AGE levels (Figure 2) and between plasma
AOPP and serum TAG levels (Figure 3) (respectively;
r=0.241, p< 0.01, r= 0.587, p< 0.05).

DISCUSSION

Diabetes mellitus is a pathologic condition related
with hyperglycemia, increased non enyzmatic glycation,
oxidative stress and carbonyl stress (17,18). It has been
shown that elevated concentrations of Amadori products
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are associated with diabetic atherogenesis by activating
vascular smooth muscle cells (19).

Hyperglycemia in diabetes can generate free radicals,
hydrogen peroxide and reactive aldehydes by different
molecular mechanism: the auto-oxidation of glucose,
from interaction between glycated proteins (AGE) and
the receptor of AGE in macrophage and messangial cells
and , activation of protein kinase C which is implicated in
regulation and activation of various membrane associated
NAD(P)H dependent oxidases (20-22).

Some studies suggest that the determination of AGE
and AOPP compounds are important at explanation of
damage mechanisms in diabetic patients (9,16).

In our study we determined the relation between
plasma AOPP and serum AGE levels as oxidative stress
markers with diabetic complications, disease duration,
and the other parameters studied in Type 1 DM patients.
We also determined the relationship between oxidative
stress and tendency to diabetes in first degree relatives
of type | diabetics. Similarly in another study among
diabetics and their relatives the significant correlation
was found between TAG and AOPP levels in our study
(r= 0.587, p<0.05)(16). Although Kalousova et al. did not
find any significant correlation between AGE and glucose
levels, in our study, there was significant slight correlation
between AGE and glucose levels (p<0.05, r=0.241) (16). No
significant correlation between oxidative stress markers
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