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Effects of perchlorate on lipid metabolism in high-fat diet mice

PENG Qiu-Hong, SONG Wan-Ying, HU Pei-Hao, ZHANG Yu-Tao,
LIU Xin, GONG Zhi-Yong, WANG Qiao”"
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Food Science and Engineering, Wuhan Polytechnic University, Wuhan 430023, China)

ABSTRACT: Objective To explore the effect of perchlorate on lipid metabolism in mice fed with high-fat diet.
Methods C57BL/6] mice were divided into 4 groups: Control group (CG), perchlorate low-dose group [LG,
0.1 mg/(kg-bw)], medium-dose group [MG, 1.0 mg/(kg-bw)] and high-dose group [HG, 10.0 mg/(kg-bw)]. After 12 weeks
intervention, assessment of perchlorate on lipid metabolism in mice fed a high-fat diet was assessed by liver oil red O
staining, blood biochemical index assays, lipid metabolism regulatory enzyme assays and fatty acid composition and
content measurements. Results Doses of perchlorate exposure above 1.0 mg/(kg-bw) resulted in lipid droplet
accumulation in the liver of mice, with significant increases in total cholesterol, triglycerides and high-density
lipoprotein cholesterol levels (P<0.05), and significant increases in acetyl-CoA carboxylase (ACC) and fatty acid
synthase (FAS), key regulatory enzymes of lipid metabolism, in the HG group (P<0.05). These results indicated that
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perchlorate might promote fat synthesis. With increasing concentrations of perchlorate exposure, the levels of

palmitic acid (C16:0), pearlic acid (C17:0), stearic acid (C18:0), arachidonic acid (C20:4) and docose hexaenoie acid
(C22:6) decreased significantly, while the levels of palmitic acid (C16:1), oleic acid (C18:1) and linoleic acid (C18:2)

increased significantly, and saturated fatty acids decreased significantly and a significant increase in unsaturated fatty

acids. Conclusion Perchlorate may cause liver damage and disturbance of lipid metabolism in C57BL/6J mice fed a

high-fat diet, and the liver damage become more pronounced with increasing exposure dose. This article provide a

theoretical basis for the study of perchlorate toxicity and health effects in vivo.
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Fig.l Oil red O staining of liver tissue
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Table 1 Serum biochemical index in mice
Eizzan CG LG MG HG
AST/(U/L) 26.75+4.50 26.00+1.63 25.75+1.89 28.75+2.06
ALT/(U/L) 11.00£0.82 10.50+2.08 11.00+3.16 11.50+1.73
TC/(mmol/L) 1.19+0.11*  1.28+0.04® 1.42+0.13° 1.46+0.23°

TG/mmol/L) 0.12£0.03*  0.12£0.01°  0.20£0.05® 0.17:0.23"
HDL-C ) 511010°  1270.04" 1.35:0.12% 1.49+0.25
/(mmol/L)
LDL-C 17,004 0202004 025:0.07 0.18£0.03
/(mmol/L)

T ARFRERRGHZE %L LSD Ml Duncan P Eb 5 1E
0=0.05 M BFE K FHES, TR
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Fig.2 Effects of perchlorate on lipid metabolism enzymes in liver

HR 285 L AT DA K B Bt s S TR vk B 3 o, AR R
WiBR(C16:0., C17:0 Fil C18:0)7KF-HA [, ARG i
fz(Cl6:1. C18: ) C18:2 ZAMFIIRIHIR AT, A
TURIIE AR (C20:4 Fl C22:6)E R ARG . PRIR N B3
T, Uk B v SR R X R R /0N BUTE IR g M 2 A A 5 i)
I HX A2 HA OV OC R o B C16:0, C18:0 M EERE
i, C16:1, C18:1 #1 C18:2 ¥R EFHm ] LAF th, e mRihik
JIE 38 0 B BT R ) S A ATk, 375 S AR AN T R 1 A 1
FIRE W R b . DONG 22758 = SR HET FHF40 i i o i
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5 10 0 I IR 1) ANV A i i R ) A P Ak 4 P,
C20:4 BT w-6 JENIMR, C22:6 J&T -3 JEiMR, EaHh o-3
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Table 2 Effects of perchlorate on fatty acid proportion in
liver of high-fat diet mice

20 531 CG LG MG HG

C14:0 0.32+0.09 0.26+0.07 0.24+0.03 0.24+0.02

C16:0 21.09+0.63™ 21.63£0.52° 20.90£0.61*  20.49+0.38"

Cl6:1  2.49+0.20°  1.66+0.27*  2.07+0.24®  2.51+0.28°
C17:0 0.22+0.02°  0.31+0.06°  0.22+0.03*  0.21+0.02°
C18:0 7.39+0.81°®  9.14+1.12°  7.79+1.20°  6.21+0.47°

C18:1 29.86+1.08° 27.43+1.67*° 28.39+2.31* 30.36+0.82°

C18:2 24.23+0.75° 22.76+0.21*° 24.14+0.80° 25.41+1.22°

C18:3 1.08+0.99  0.56+0.13  0.65£0.17  0.76£0.22
C20:22  0.40£0.08  0.50£0.08  0.54+0.15  0.53%0.16
C20:3  0.44£0.06  0.51+0.05  0.49+0.12  0.43+0.09
C20:4  6.90+0.62°  8.50+0.58"  8.15+1.13°  6.93+0.72°
C22:6 5.60£0.62°  6.74+0.24°  6.42+0.71°  5.92+0.52%
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