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Abstract: Objective To explore the association of plasma level of advanced oxidation protein products (AOPPs) with
Framingham risk score in type 2 diabetic patients without vascular diseases. Methods This cross-sectional study was
conducted among type 2 diabetic patients without vascular diseases recruited from 3 affiliated hospitals of Southern Medical
University between March, 2010 and May, 2011, with age- and gender-matched healthy individuals as the control group. The
demographic data were collected from all the participants, and the biochemical indexes and plasma levels of AOPPs were
examined. The risk of cardiovascular disease in 10 years was assessed for all the participants based on their Framingham risk
scores. Results A total of 112 diabetic patients and 49 healthy subjects were enrolled in this study. The diabetic patients had
significantly higher body mass index (BMI), blood glucose, triglyceride, low-density lipoprotein (LDL), plasma AOPPs and
Framingham risk score but lower high- density lipoprotein level than the control subjects. Spearman correlation analysis
showed that plasma level of AOPPs was positively correlated with the Framingham risk score (r=-0.44, P<0.001), and further
multiple linear regression analysis suggested that plasma AOPPs level was independently correlated with the Framingham
risk score ((3=0.305, P<0.001). Conclusion Type 2 diabetic patients without vascular diseases have significantly higher plasma
levels of AOPPs and are at a greater risk of cardiovascular events in 10 years than healthy individuals. Plasma AOPPs are
positively correlated with the Framingham risk score, suggesting the value of plasma AOPPs level in predicting the risk of
cardiovascular events in these patients.
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Tab.1 Characteristics of healthy controls and type 2 diabetic patients

Clinical Variable Healthy controls Type 2 diabetes thy P
Case (n, female) 49 (21) 112 (40) 0.86 0.352
Smoker (%) 18.37 44.64 10.39 <0.001
Age (year) 46.69+8.07 47.97+9.45 -0.83 0.411
BMI (kg/m?) 23.15+£1.78 24.05+2.99 -2.35 0.020
MAP (mmHg) 95.33+5.83 95.57+8.98 -0.20 0.841
UAE(mg/24h) 10.41+5.7

creatinine (umol/L) 61.45+8.53 63.95+15.49 -1.31 0.191
uric acid (umol/L) 324.51+63.67 334.21+99.96 -0.74 0.462
triglyceride (mmol/L) 1.21+0.32 2.36+3.01 -3.97 <0.001
cholesterol (mmol/L) 4.39+0.34 5.24+1.25 -2.24 0.016
LDL-c (mmol/L) 2.49+0.31 2.83+£0.94 -3.41 <0.001
HDL-c (mmol/L) 1.78+0.30 1.31+0.38 8.51 <0.001
FSG (mmol/L) 4.98+0.42 8.21+£3.77 -8.95 <0.001
HbAlc (%) 8.83+2.41

Continuous variables are expressed as the Mean +SD in parentheses. Categorical variables were expressed as the
number of subjects in each group, with percentages in parentheses. BMI: Body mass index; MAP: Mean arterial
pressure; FSG: Fasting serum glucose; HDL-C: High-density lipoprotein-cholesterol; LDL-C: Low-density lipoprotein-
cholesterol; SBP: Systolic blood pressure; UAE: Urinary albumin excretion; HbAlc: Glycated hemoglobin.
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Fig.1 Plasma levels of AOPPs and Framingham risk scores in type 2 diabetic patients and normal subjects

(Mean+SD). **P<0.001 vs control group.
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Tab.2 Spearman univariate analysis of factors associated
with Framingham risk score

Clinical Variable r P
Age 0.62 <0.001
Sex 0.38 0.001
BMI 0.28 0.003
MAP 0.41 <0.001
UAE -0.01 0.884
Creatinine 0.26 0.006
Uric acid 0.26 0.006
Triglyceride 0.44 0.001
Cholesterol 0.42 <0.001
LDL-c 0.29 0.002
HDL-c -0.21 0.029
FSG 0.05 0.622
HbAlc 0.17 0.079
AOPPs 0.44 <0.001

BMI: Body mass index; MAP: Mean arterial pressure; FSG:
Fasting serum glucose; HDL-C: High-density lipoprotein-
cholesterol; LDL-C: Low-density lipoprotein-cholesterol; UAE:
Urinary albumin excretion.
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Tab.3 Multivariate regression analysis of the factors that independently correlate with the

Framingham risk score

Clinical Variable B t P

AOPPs 0.305 3.501 <0.001
Serum creatinine 0.242 2.957 0.004
BMI 0.238 2.775 0.007
Serum LDL-c 0.201 2.447 0.016

BMI: Body mass index; LDL-C: Low-density lipoprotein-cholesterol.

CL BT, T ELR A L0 AF A AR U I e XU A
1B N8 T AGFR AOPPs 5 Framingham XU/
M IEAHSCOC R PR TEER AOPPS Y Tty A] RETH
TNA 2 RUBE RIS R U i S A A XU T 5

SE

(1] 95 M2, W13, 20K, 45 BRI R I BE A SRt M (0], 26
—ZEPERAFHAR, 2004, 24(1): 110-2.

[2] Al Rawahi AH, Lee P, Al Angoudi ZAM, et al. Cardiovascular
disease incidence and risk factor patterns among omanis with type 2
diabetes: a retrospective cohort study[J]. Oman Med J, 2017, 32(2):
106-14.

(3] i, s, i, 55, TRBIIK CT S L fE R A R ARG 3
W3], B EERIC 244, 2012, 32(10): 1400-6.

[4] Dragostino RB, Vasan RS, Pencina MJ, et al. General cardiovascular
risk profile for use in primary care: the framingham heart study [J].
Circulation, 2008, 117(6): 743-53.

[5] Sayin MR, Cetiner MA, Karabag T, et al. Framingham risk score and

severity of coronary artery disease[J]. Herz, 2014, 39(5): 638-43.

[6] Goh LG, Welborn TA, Dhaliwal SS. Independent external validation
of cardiovascular disease mortality in women utilising Framingham
and SCORE risk models: a mortality follow- up study [J]. BMC
Womens Health, 2014, 14(1): 1-11.

[7] Witko-Sarsat V, Friedlander M, Capeillére-Blandin C, et al.
Advanced oxidation protein products as a novel marker of oxidative
stress in uremialJ]. Kidney Int, 1996, 49(5): 1304-13.

[8] Liang M, Wang J, Xie C, et al. Increased plasma advanced oxidation
protein products is an early marker of endothelial dysfunction in
type 2 diabetes patients without albuminurialJ]. J Diabetes, 2014, 6
(5): 417-26.

[9] Skvarilovda M, Bulava A, Stejskal D, et al. Increased level of
advanced oxidation products (AOPP) as a marker of oxidative stress
in patients with acute coronary syndrome[J]. Biomed Pap Med Fac
Univ Palacky Olomouc Czech Repub, 2005, 149(1): 83-7.

[10] American Diabetes Association. Diagnosis and classification of
diabetes mellitus. Diabetes Care 32 (Suppl 1), S62-S67[J]. Diabetes,
2009, 33(Suppl 1): S62-9.



© 624 - J South Med Univ, 2018, 38(5): 620-624

http://www.j-smu.com

[11] %% 8 BV B B2 e it F BRI R el ik S
PEN[I]. TP B iRZE, 2003, 19(3): 62-3.

[12] Giacco F, Brownlee M. Oxidative stress and diabetic complications
[J]. Circ Res, 2010, 107(9): 1058.

[13] Ou H, Huang Z, Mo Z, et al. The characteristics and roles of
advanced oxidation protein products in atherosclerosis [J].
Cardiovasc Toxicol, 2017, 17(1): 1-12.

[14] FEE, BEIUIL, X ME, 55 BRI Bt at i B e o 3
SRRSO LI ], AUERE 2 BEAART, 2004, 36(2): 127-30.

[15] Marsche G, Semlitsch M, Hammer A, et al. Hypochlorite- modified
albumin colocalizes with RAGE in the artery wall and promotes
MCP-1 expression via the RAGE-Erk1/2 MAP-kinase pathway|[J].
FASEB J, 2007, 21(4): 1145-52.

[16] Zhang Z, Yang L, Lei L, et al. Glucagon- like peptide-1 attenuates
advanced oxidation protein product- mediated damage in islet
microvascular endothelial cells partly through the RAGE pathway
[J]. IntJ Mol Med, 2016, 38(4): 1161-9.

[17] Guo ZJ, Niu HX, Hou FF, et al. Advanced oxidation protein products
activate vascular endothelial cells via a RAGE- mediated signaling
pathway[J]. Antioxid Redox Signal, 2008, 10(10): 1699-712.

[18] Peng KF, Wu XF, Zhao HW, et al. Advanced oxidation protein
products induce monocyte chemoattractant protein-1 expression via
p38 mitogen-activated protein kinase activation in rat vascular
smooth muscle cells[J]. Chin Med J, 2006, 119(13): 1088-93.

[19] Lin L, Zhao GJ, Qin LL. Association between advanced oxidation
protein products (AOPP) and vascular calcification in uremic
patients[J]. Eur Rev Med Pharmacol Sci, 2017, 21(18): 4147-52.

[20] Marsche G, Frank S, Hrzenjak A, et al. Plasma-advanced oxidation
protein products are potent high-density lipoprotein receptor
antagonists in vivo[J]. Circ Res, 2009, 104(6): 750-7.

[21] Cao W, Hou FF, Nie J. AOPPs and the progression of kidney disease
[J]. Kidney Int Suppl, 2014, 4(1): 102-6.

[22] Chawla D, Bansal S, Banerjee BD, et al. Role of advanced glycation
end product (AGE)-induced receptor (RAGE) expression in diabetic
vascular complications[ J]. Microvasc Res, 2014, 95(1): 1-6.

(23] /N, BEFLIL, 3K 5it, S5 A5 BT R WU U A A ™ i A
LICE BRI AISER I ], eI, 2005, 44(5): 342-6.

[24] Baskol M, Dolbun Segkin K, Baskol G. Advanced oxidation protein
products, total thiol levels and total oxidant/antioxidant status in
patients with nash[J]. Turk J Gastroenterol, 2014, 25(Suppl 1): 32-7.

[25] Piwowar A. The advanced oxidation protein products as potential
diagnostic and prognostic factor in diseases of the indicated
participation of oxidative stress[J]. Postepy Hig Med Dosw(Online),
2014, 68:446-58.

[26] Piwowar A, Knapik-Kordecka M, Warwas M. AOPP and its relations
with selected markers of oxidative/antioxidative system in type 2
diabetes mellitus[ J]. Diabetes Res Clin Pract, 2007, 77(2): 188-92.

(k- 22 1)



