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Abstract: Hyperuricemia is not only the biochemical basis of gout, but also closely related to the development
of metabolic syndrome, cardiovascular diseases, chronic kidney disease, etc. Xanthine oxidase (XOD) is the key
catalytic enzyme for uric acid biosynthesis, therefore the vital target for anti-hyperuricemic drugs. In this study,
compound CC18022 was designed and synthesized specifically targeting to XOD. Molecular docking analysis
indicated a fairly tight binding between CC18022 and XOD. In the in vitro study, CC18022 significantly inhibited
XOD activity with a half maximal inhibitory concentration (IC,) value in the order of nmol-L", which is relative to
the XOD inhibitor febuxostat. By using both acute and chronic hyperuricemic mice model, compound CC18022

WoRs H 9: 2021-03-01; & [H1 H 1: 2021-05-20.

FEATH : E5 B RA IS VNI H (81600546); [ 5 37 245 i R B 5 k£ 1 (2018ZX09711001-003-005); Hr [ 12 2 22 52 12 2 5 {ik BERHEE
G TAEHFIBATH (CIFMS-2016-12M-3-012).

e EE (o

*EATAfE # Tel: 86-10-83150495, E-mail: yefei@imm.ac.cn

DOI: 10.16438/7.0513-4870.2021-0270



- 1622 - 2% %4 Acta Pharmaceutica Sinica 2021, 56(6): 1621 —1626

was found to have serum uric acid-lowering effect in a dose-dependent manner in vivo. The animal welfare and

experimental processes were in accordance with the provisions of the Animal Ethics Committee of the Institute of

Materia Medica, Chinese Academy of Medical Sciences. In the acute hyperuricemic mice, CC18022 significantly

inhibited serum XOD activity, and also the XOD activity in intestine and liver, which were related to purine absorp-

tion and metabolism. Therefore, the novel compound CC18022 exhibited significant inhibition on XOD activity

and anti-hyperuricemic effects, making it a favorable candidate for further research.
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Figure 1 The interaction between CC18022 and xanthine oxidase (XOD). Molecular structure of CC18022 was shown (A). Binding mode

of CC18022 was revealed by molecular docking (PDB code: 1V97). Hydrogen bond interactions and z-x interactions were shown as green

and purple dotted lines, respectively (B). Hydrophobic interactions were shown as pink dotted lines (C)
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Figure 2 The XOD-catalyzed uric acid synthesis curve with

different doses of CC18022
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Figure 3  Effects of CC18022 on uric acid levels and tissue-specific XOD activity in HA-OP-HUA mice model. The serum uric acid level

was measured after the induction at 0, 1, 2, and 4 h, respectively (A). The area under curve (AUC) was analyzed (B). XOD activities of
serum, liver, heart, spleen, lung, kidney, and intestine were evaluated (C). n= 10, x + SEM. *P<0.05, **P < 0.001 vs Con-A; "P<0.05, “*P<0.01,

P < 0.001 vs HUA-A. HA-OP-HUA: Hypoxanthine-oteracil potassium-hyperuricemia; Con-A: Control group; HUA-A: HA-OP-HUA
group; FBX-A: 5 mg kg febuxostat group; CC18022-L-A, -M-A, and -H-A: 0.2, 1, and 5 mg-kg"' CC18022 groups, respectively
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Figure 4 Effects of CC18022 on liver and kidney function in
HA-OP-HUA mice. Mice serum alanine aminotransferase (ALT,
A), aspartate aminotransferase (AST, B), creatinine (C), and urea

(D) levels were measured after 4 h of induction. n =10, x £ SEM
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Figure 5 Effects of CC18022 on liver and kidney structures in
HA-OP-HUA mice. Mice livers and kidneys were collected and
applied for hematoxylin and eosin (H&E) staining after 4 h of
induction. Liver and kidney structures were observed under micro-
scope (%200). Scale bar: 50 pm
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Figure 6 Effect of CC18022 on serum uric acid level in OP-HUA
mice model. The serum uric acid level was evaluated after FBX or
different doses of CC18022 was administrated for 24 h in OP-HUA
mice. n =8, x + SEM. #P <0.01 vs Con-B; **P < 0.001 vs HUA-B.
OP-HUA: Oteracil potassium-hyperuricemia; Con-B: Control group;
HUA-B: OP-HUA group; FBX-B: 1 mg-kg' febuxostat group;
CC18022-L-B, -M-B, and -H-B: 0.1, 0.5, and 1 mg-kg' CC18022

groups, respectively
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