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ABSTRACT

The present study was designed to investigate the association of serum advanced
glycation end-products (AGEs) with body fat, glucose and lipid metabolism in obese
young subjects and to examine the effects of instruction in improvement in diet and
physical activity on the formation and accumulation of serum AGEs in 6 months. Forty-six
young obese students (21 & 3.0yr, body weight: 83.2 + 18.1kg, BMI: 28.9 + 5.4kg/m?,
body fat: 23.5 + 10.4kg) were recruited into the present study. Serum total cholesterol,
HDL-cholesterol, triglyceride, fasting glucose, insulin, adiponectin, leptin and reactive
oxygen metabolite (ROMs) levels were determined in all participants. Insulin resistance
was assessed using Homeostasis Model Assessment (HOMA) -index. AGEs (3-DG,
Pentosidine, and CML) were also evaluated in plasma by immunoassay. Six months after
instruction, the measurement was repeated. Positive correlations of serum CML levels with

HOMA-index (p=0.029) and with reactive oxygen metabolite levels (p=0.005) were
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observed. Six months after instruction, body weight, BMI, body fat, fasting glucose,

plasma ROMs were significantly reduced in subjects who could be followed up (n=8) .

Especially, positive correlations of decrease in CML levels with decrease in %body fat

(p=0.007) were observed. These data indicate the presence of formation of circulating

AGEs associated with latent insulin resistance and systemic oxidative stress in young

obese adolescents without evident diabetes. And, in an early stage of life in obese subjects,

life style modification (healthy diet and exercise training) might result in reduction in

circulating AGEs formation accompanied with improvement in body composition and

insulin resistance, possibly leading to prevention of the development of arteriosclerosis.
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$1a Clinical and laboratory characteristics and simple
regression analysis with serum CML levels

Value  Simple regression

T P
n 46
Age (years) A 0.087 NS
Height (cm) 1692+75 - -
Weight (kg) 832+181 0063 NS
BMI (kg/m?) 289+54 0055 NS
Percentage of fat (%) 27.4+8.0 0.059 NS
Fat mass (kg) 235+104 0063 NS

T-cho (mg/dl) 173.3+£322 0099 NS
HDL-cho  (mg/d) 468+123 0123 NS

TG (mg/dl) 939+380 0254 NS
Glucose (mg/dl) 94.0+123 0105 NS
HbAlc (%) 4703 0.031 NS
Insulin (xUml) 104+73 0288 0.05
HOMA 25+18 0302 <0.05
Adiponection ( xg/ml) 71£26 0.3 <0.05
Leptin (ng/ml)  83+69 0135 NS
d-ROM (UCARR) 241492 0519 <0.001
3-DG (ng/ml) 15047 0422 <001
Pentosidine (pmol/ml) 588+134  0.089 NS
CML ( ug/ml) 55+ 1.9 . -

Data are presented as mean & SD, BMI; body mass index,
T-cho; total cholesterol, TG; triglyceride, HDL-cho; high-
density lipoprotein cholesterol, HOMA homeostasis model
assessment, d-ROM; Derivatives of reactive oxygen
metabolites, 3-DG; 3-deoxyglucosone, CML;
carboxymethyllysine

< 1b Multiple regression analysis between serum CML
levels and other parameters (d-ROM, HOMA and 3-DG)

Adjusted for daily steps
B P
d-ROM  (UCARR) 0.371 0.005
HOMA 0.274 0.029
3-DG (ng/ml) -0.36 0.006

A . standarized partial regression coefficient
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2 Changes in each measurement parameter of subjects
during 6 months instruction

Value

before after P
n 8
Weight (kg) 863+128 83.7+1L2 <0.05
BMI (kg/mz) 302+ 36 293+29 <0.05
Percentage of fat (%) 29.1+ 6.1 279+58 <0.05
Fat mass (kg) 252+69 233+56 <0.05
T-cho (mg/dl) 1730+254 17314234 NS
HDL-cho (mg/dl) 463+72  481+£99 NS
TG (mg/dl) 9454296 91.9+307 NS
Glucose (mg/dl)  96.8+ 5.4 824+53 <0.001
HbAlc (%) 48+02 49+02 NS
Insulin (pU/ml) 119+ 86 86+46 NS
HOMA 2821 1.7+09 NS
Adiponection (ugiml) 6.1+ 1.3 62+13 NS
Leptin (ng/ml) 93+43 86+39 NS
d-ROM (UCARR} 266+ 546 239+ 46.8 <0.05
3-DG (ng/ml) 11.3%20 11.7+43 NS
Pentosidine (pmol/ml) 60.0+ 185 49.04+10.8 NS
CML (ug/ml) 65+ 33 51+14 NS

Age values are described as mean =+ SD
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2 Changes in serum Pentosidine (a), 3-DG (b) and
CML (c) levels before and after 6 months instruction

AGEs 53 DBI#EIZOWT, BB - SREIREIC X

AL O TREL, UTORRIFFELNL.

9, IBERI T, MEAGEsEKTDOHFTYH
CMLIREZ, BEFBTHTA VA VIRE
(p=0.05) ®° HOMA % (p<0.05) Z&D A ¥ A

FH Y b RFE—VEE Vol 29

ACML ( pg/ml)

A%Body fat

3 Correlation between changes in serum CML levels
and changes in % body fat mass in all subjects (n=8)
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