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Astaxanthin alleviates lipopolysaccharide-induced
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Abstract: [Objective]l To investigate the effect of astaxanthin (AST) treatment on acute liver injury induced
by lipopolysaccharide (LPS) in mouse. [Method] Forty healthy male ICR mice were randomly allocated into
four groups including control group(CK), AST group, LPS group and AST preprotection group (AST+LPS
group). Body weight and liver index of mice were recorded. Myeloperoxidase (MPO) level in serum was
measured by ELISA. Malondialdehyde (MDA) content and the activities of superoxide dismutase (SOD),
glutathione peroxidase (GSH-px) and catalase(CAT) were measured by biochemical methods. The relative
mRNA expression levels of antioxidant enzymes including SOD, GSH-Px, CAT and glutamate cysteine ligase
catalytic subunit (GCLC) were measured by fluorescence quantitative PCR. HE staining was used to observe the
histopathological changes. [Result] The initial weight of mice in each group was 18 g. The final weight was

9—-11 g higher than the initial weight, and there was no significant difference among groups(P>0.05). Compared
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with LPS group, the liver index (0.054), serum MPO level (10.20 ng-mL™"), and MDA content (2.83 umol-g ') in

liver tissue were significantly reduced in AST+LPS group (P<0.05). Astaxanthin increased the activities of

SOD(512.14 U-mg "), GSH-Px(848.91 U-mg ') and CAT (61.53 U-mg ') as well as the relative mRNA

expression levels of tested antioxidases. In addition, the damage degree of liver in AST+LPS group was low,

and hepatocyte structure was perfectly aligned. [Conclusion] Astaxanthin treatment can protect the

morphology of hepatocyte, increase antioxidant level and the mRNA expression of antioxidase in liver, and

thereby relive liver oxidative stress and alleviate LPS-induced acute liver injury in mice.
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Table 1 Fluorescence quantitative PCR primer sequence

R AR EMAFPFI(5'—3") KRIAFFHI(5'—3")

Gene name Forward sequence Reverse sequence

18S RNA CTCAACACGGGAAACCTCAC CGCTCCACCAACTAAGAACG

SOD CCACTGCAGGACCTCATTTT CACCTTTGCCCAAGTCATCT

GSH-px GGTTCGAGCCCAATTTTACA GGTTCGAGCCCAATTTTACA

CAT ATGGTCACCGGCACATGAATGG GATCTTCCTGAGCAAGCCTTCCTG
GCLC GGGGTGACGAGGTGGAGTA GTTGGGGTTTGTCCTCTCCC

1.2.5 AFIEAZREF oM MR FAIENR, B % 2 AE b B35 10 (P<0.05), T AST+LPS
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Table 2 The liver index and body weight of mouse under different treatment
hb 3 JHHE 25U % AL LN Al RN /g s R N /g
Treatment Liver index Initial weight Final weight Weight increase
CK 0.052+0.002b 18.22+2.34a 27.31+1.24a 9.09+1.37a
AST 0.054+0.005b 18.54+1.76a 29.52+1.69a 10.98+1.27a
LPS 0.061+0.003a 18.31+2.59a 28.87+2.61a 10.56+2.02a
AST+LPS 0.054+0.002b 18.95+3.26a 30.73+3.43a 11.78+1.13a

1) B3 6 9 R E B Rk 7 £ 7 R 3 (P<0.05, Duncan’s %, n=10)

1) Different lowercase letters in the same column indicated significant difference (P<0.05, Duncan’s test, n=10)
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1 EREFRI/NRILE MPO & 2SN
Fig.1 Effect of astaxanthin on MPO content in mouse
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ZTHE (P<0.05), SOD. GSH-PX. CAT i 1 i 35 [%
i (P<0.05)o AST+LPS 41/ B 5% T045 b A1 %F & 41
ZER AR (P>0.05). $#7~ LPS /N BRUHIE R P4
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Table 3 Effect of astaxanthin on oxidation level in mouse liver
e B /(U‘r.ng’l)
Treatment Enzyme activity b(MDA)/(umol-g™)
SOD CAT GSH-Px

CK 546.73£57.51a 71.19+11.66a 938.50+77.39a 2.29+1.03b
AST 520.16+31.74a 66.28+6.74a 825.62+84.81a 2.41+0.27b
LPS 449.19+33.84b 47.39+7.08b 679.66+£102.41b 3.76+0.49a
AST+LPS 512.14£52.40a 61.53+8.64a 848.91£121.42a 2.83+0.81b

1) B3 ¥ 6 69 R B B FH k& £ F R 3F (P<0.05, Duncan’s %, n=10)

1) Different lowercase letters in the same column indicated significant difference (P<0.05, Duncan’s test, n=10)
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Fig. 2 Effect of astaxanthin on mRNA expression of antioxidase in mouse liver

A:CK;B: AST; C: LPS; D: AST+LPS
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Fig. 3 Microscopic examination of HE stained sections of
mouse liver from different treatment groups
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