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Comparison of serum lipid and protein oxidation products levels in
patients with different types of dyslipidemia
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Abstract: Objective  To explore serum redox status differences among different
types of dyslipidemia patients. Method One hundred and nineteen healthy people and
two hundred and ninety four dyslipidemic participants on clinical examination were divided
into six groups: control group hypercholesterolemia ( HTC)  hypertriglyceridemia
(HTG) combined hyperlipidemia (CH) low level of high-density lipoprotein cholesterol
(LHDL) and hyperlipidemia with LHDL ( HBL + LHDL) according to blood lipid
profiles. Malonaldehyde ( MDA) total antioxidant capacity ( T-AOC)  advanced

oxidation protein products ( AOPP) and dityrosine (DT) in serum were measured.
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Results In all participants the T-AOC AOPP and DT levels in HTG CH and HBL +
LHDL groups were significantly (P <0.05) higher than that in controls further LHDL
with or without hyperlipidemia had elevated (P < 0.05) MDA level compared with
control HTC and HTG groups whereas levels of AOPP and DT in LHDIL were not
different with controls. Triglycerides values showed a positive correlation with MDA T-
AOC AOPP and DT. Conclusion
hyperlipidemia patients than in healthy people and high triglycerides levels were more

Level of serum oxidative stress was higher in

likely to cause an imbalance in redox status.

Key words: hyperlipidemia oxidative stress malonaldehyde advanced oxidation
protein products dityrosine
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Table 1 Characteristics of subjects in control and dyslipidemia groups
/ / / BMI (mmol/L)/ mm Hg/ mm Hg/ (Mmol/L/)
35 ~44 33/24  39.1%2.6 21.9+2.1 4.86£0.399 112.128.8® 76.2+6.4  268.9+631¢?
TC 15/24  39.6+2.8 22.9+2.5 5.14+0.45 120.6 +11.7¢9 81.8 6.9 292.5 +67.2
TG 9/13  39.8+3.0 22.4+2.5 4.97+0.41 117.0£8.5 79.9+6.3  318.0+65.5%
15/30  38.9+3.0 22.8+5.3 516+0.47¢9 119.7 +8.0©  81.9+6.1©® 324.2 458 4"
HDL 5/7 39.5+4.7 23.6+2.1 4.96+0.46 116.5+6.8 82.0£5.6 296.7 +86. 1
HDL 713 40.3£2.8 23.1+1.9 4.76 £0.46® 110.3 +11.199  75.7 +8.1¢*9303.5 +49.0
F 0. 580 0. 854 3.915 5.812 5.944 4.221
P 0.716 0.514 0. 002 <0.001 <0.001 0.001
45 ~54 32/30 49.0+2.9 22.6%2.2 4.95+0.34 115.9 8.8 78.1+6.4  279.0£55.7
TC 17/35 48.72.6 22.6+1.9 5.26+0.47 122.3+11.6 81.5+6.7 297.3 £54.6
TG 12/23  49.6£3.5 23.5+1.6 5.13+0.50 122.0£10.0° 82.6 +6.7 315.6 +60.0
26/34 48.9x2.9 23.6+1.8 5.15£0.36  120.5+8.9 81.5+5.5® 326.9 £66.7
HDL 4/13  48.4+2.5 23.7+2.3 4.96+0.43 118.2+9.7 80.6+4.0 317.4+51.5
HDL 1/2  46.7x1.5 22.5+1.5 4.91+0.38 113.3+£15.3%Y 76.0+7.2¢39329.0+77.8
F 1.258 2.521 3.778 3.251 3. 407 4.388
P 0.283 0.031 0. 003 0. 007 0. 006 0.001
65/54 44.0%5.7 22.2£2.2 4.91£0.37 113.9£9.0%39 771 £65%%4?274.7 £59.9¢9
TC 32/59 45.1+5.17 22.7+2.2 4.91£0.37 121.7 £11.7% 81.6 +6.8(? 295.1 +60.7
TG 21/36 4622509 23.1+2.0 5.30+£0.47 120.3+9.70  81.6+6.6" 316.4 +61.4P
42/64 44.7+5.9 23.3£3.6 5.20£0.49 120.2+8.5®  81.7 4580 3258+ 9®
HDL 9/20 45.1%6.0 23.7+2.2 5.14+0.41 117.6+8.4 81.3 +4.7M 309. 1 £66. 1
HDL 8/5 4.7£379 22.9+1.8 4.91£0.38 M.O+1L5%%*Y  B8£76%%*Y 309. 4 +64. 1
F 2.215 2.560 7.947 9. 680 9. 561 8.521
P 0. 052 0. 027 <0.001 <0.001 <0.001 <0.001
(1) P <0.05;(2) TC P <0.05;(3) TG P <0.05;(4)
P <0.05;(5) HDL P <0.05;(6) HDL P <0.05
TC (P <0.05).
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(P <0.05), T-AOC.AOPP DT .
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Table 2 Comparison of lipid profiles among control and dyslipidemia groups mmol/L
/
35 ~44 4.56 +£0.42¢*9 0.90 +0.3¢4? 2.25 +0.41¢4? 1.56 £0.29¢*°9
TC 6.42 +0.86¢3°9 1.09 +0. 31 3.75 +0.69¢ 9 1.75+0.31¢34°9
TG 4.69 £0.47¢4°9 2.32+0.7209 2.44 +£0.40¢4» 1.25 +£0.22¢24%9
6. 1107347 2.35+063¢° 3.38 +0.580° 9 1.43 £0,25¢339
HDL 5.17 £1. 22049 1.95 +1.01¢29 2.98 £1.07¢239 0.93 +0.08¢ 2%
HDL 3.89 £0,57¢2349 1.06 +£0.34¢ 49 2.05 +£0.44¢4» 0.87 £0.13¢ 239
F 55. 880 54.152 42. 847 32.450
P <0.001 <0.001 <0.001 <0.001
45 ~54 4.44 +0,58¢4» 0.97 +£0.32¢4? 2. 14 £0.54C49 1.54 £0.39¢9
TC 6.39 +0.83¢*°9 1.13 +0.26 3.74 £0.7303°9 1. 69 +0.35
TG 4.70 +0.36%9 2.35 +0.63¢° 2.24 +0.50¢9 1.29 +0.26¢°9
6.16 +0.70" *°® 2.39 +0.90¢ 9 3.47 +0,58¢3°9 1.46 +0.28
HDL 5.07 £0.85429 2.12 20,7249 2.65 +0.69¢ ¥ 0.90 +0.12¢ 239
HDL 4.50 +£0.54¢9 0.93 +0.13¢4» 2.76 +£0.65¢29 0.88 +0.01¢ 2%
F 72. 030 54. 843 58. 266 20. 504
P <0.001 <0.001 <0.001 <0.001
4.51 £0.51¢4°9 0.93 £0,33¢*? 2.20 £0.48¢* 1.55 £0.34¢3°9
TC 6.40 +0.84¢3°9 1.12 £0.28¢4°® 3.74 207203479 1.71 £0.3403439
TG 4.69 +£0.39¢4°9 2.33 +0.64¢ 27 2.31 £0.51¢4? 1.29 £0.25¢2439
6.14 £0,714°°9 2.37 +0.797°9 3.43:05802%°0 1,45 +0,27¢%°9
HDL 5.14 +0,99(12349 2.04 +0,8302349 2.81 +0,8612349 0.91 +0,10¢ 239
HDL 4.03 £0,60¢ 234 1.03 +£0.30¢4» 2.21 +£0.56¢4» 0.87 £0.11¢ 239
F 128.577 110. 805 98. 985 50. 877
P <0.001 <0.001 <0.001 <0.001
(D) P <0.05;(2) TC P <0.05;(3) TG P <0.05;(4)
P <0.05;(5) HDL P <0.05;(6) HDL P <0.05
TG o \ o
26 ~60
3 35 ~54 81.5%
39 49
T, 35 ~ 44 45 ~54
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Table 3 Comparison of redox indicators among control and hyperlipidemia groups
/ MDA/(nmol/ml) T-AOC/(U/ml) AOPP/(jumol/L) DT/ (pg/ml)
35 ~44 6.6+3.6C9 9.3£2.6 129.1 £90.0¢42 72,1 £10.9¢%
TC 9.5+5.6 6.5+2.369 161.9 £91.4¢%  79.4+24.7
TG 12.5+9.1 15.8 +7.3® 266.6 £129.9¢29 91,0 £24.3¢®
9.9+11.3 14.6 +16. 8@ 269.4 +119.6¢29  89.7 £20.9¢
HDL 18.4 +24.2® 11.2 6.7 224.9 +228.8¢ 9 82.8+17.5©
HDL 19.3 £8.8W 12.2 +5.1 129.5 £49,36¢49 67.0 £14.2¢49
F 4.281 4.208 7.950 5.246
P 0. 001 0. 001 <0.001 <0.001
45 ~54 7.5+3.6¢°9 9.5+2.1¢9 128.1 £87.5¢% 71.6 £16.5@34°9
TC 9.2£7.2¢°9 7.4 1,999  148.4+74.9 84.7 +16.40
TG 10.7 £7.8® 15.4+5.992 2452 £116.0¢ 9 85.8 +22.8™"
16.3 £12.5¢ 13.5£5.9@ 221.3 +115.7¢9 88.5+19.1™"
HDL 22.0+19.812349 16,1 +7.502 197.2 +108. 2 82.9 +16.91"
HDL 18.0 +16.3¢ 2 15.0 £1.6@ 107. 0 £23.2649 89.5 +19.4W
F 7. 881 14.297 7.314 3.597
P <0.001 <0.001 <0.001 0. 040
7.1+£3.6¢°9 9.5+2.4CG49 1286832049 71.9 +13.8G 34
TC 9.3+6.64°9 7.1+2.36459 1534 +80.8C%  82.8+£19.8¢®
TG 11.7 +8.5¢°9 156 +6.7¢ 2 254.6 £116.5¢29  87.8 £23.2¢9
13.4 +£12.3029 14.0+12.192 2454 £119.4929  89.1+19.9¢®
HDL 20.7 £21.1¢2? 13.7 7.4¢4 2 210.3 +171.3¢9 82.8 +16.7¢ 9
HDL 19.0+9.69%Y  12.8+4.7® 125.2 +47.96¢49 71.0£17.9¢ 34
F 10. 850 11. 941 14. 788 8.056
P <0.001 <0.001 <0. 001 <0.001
(1) P<0.05;(2) TC P <0.05;(3) TG P <0.05;(4)
P <0.05;(5) HDL P <0.05;(6) HDL P <0.05
4 )
Table 4 The correlation between redox state and blood lipid in all participants
TC TG LDL- HDL-
MDA 0.213® -0.147®
T-AOC -319® 0.369" -0.3140 -0.3720
AOPP 0. 148" 0.485M 0. 127" -0.257®
DT 0. 330" 0. 420 0.317®
:(1)P<0.01
N TG TC LDL-e
TC HDL- . TG
o TC TG BMI. TC
LDL LDL ox-LDL TG MDA
ox-LDL AOPP TC TG
MDA AOPP TC
o TG
DT " HDL o
45 ~54 DT (VLDL)
45 ~ 54 LDL- o, TG T-AOC
DT LDL-e HTC o KORKMAZ >
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