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Abstract: Objective To clarify the protective effect of Guilingji on the liver of mild cognitive impairment (MCI) rats, and reveal its
potential mechanism based on metabolomics technology. Methods Sixty male SD rats were randomly divided into control group,
model group, Guilingji high-dose group (150 mg/kg), Guilingji low-dose group (75 mg/kg), Ginkgo leaf tablets group (7.2 mg/kg) and
donepezil group (0.625 mg/kg). The MCI rats was established by D-galactose combined with semi-high fat diet. Liver index, the level
of glutamic-pyruvic transaminase (ALT), aspartate aminotransferase (AST) and alkaline phosphatase (ALP) were detected in each
group, and hematoxylin eosin staining (HE) were used to observe the pathological changes of liver tissue. Based on metabolomics,
differential metabolites were screened and metabolic pathways were analyzed. Results Compared with the rats in the control group,
the rats in the model group had pathological liver injury, accompanied by a significant decrease in liver index, and the level of liver

function indicators including ALT and AST were increased significantly (P < 0.05, 0.01), the level of ALP was decreased significantly
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(P < 0.05); Compared with the model group, the high-dose Guilingji group and the Ginkgo leaf tablets group showed significant

reductions in AST and ALT levels in rats (P < 0.05, 0.01), and the low-dose Guilingji group exhibited a significant decrease in ALT

levels (P < 0.01), donepezil had no significant effect on the liver function indexes. The liver metabolomics identified 23 differential

metabolites, all of which could be significantly reversed by Guilingji. The main metabolic pathways included purine metabolism, D-

glutamine and D-glutamate metabolism, arginine biosynthesis, alanine, aspartate and glutamate metabolism, phenylalanine, tyrosine

and tryptophan biosynthesis. Conclusion Guilingji has a significant protective effect on the liver of MCI rats, and the effect is better

than that of Ginkgo leaf tablets and donepezil. The mechanism is closely related to the regulation of amino acid metabolism and lipid

metabolism.

Key words: Guilingji; aging; mild cognitive impairment; liver protection effect; liver metabolomics; amino acid metabolism; lipid

metabolism
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Table 1 Results of differential metabolites
| [F 17 %1%
F5  BETEN Wik tr/min miz TR Vs ks ke B EZ S
MNEE  mAlE L& A IRF
1 EET  HEBK 0885  147.0439  CsHiN:0; 3413 24.92 1121 12.85
2 BT ERER 0897 1280355  CsHNO; 1 49.35 33.77 49.45 18.52
3 BT HER 0907  146.0459  CsH.NO; v 6.24 29.14 — —
4 BT R 0912 1953029  CeHuOy 1 86.02" 44.82 47.93 85.67"
5 fET WA 0917 1650406  CsHiOs 1 56.33° 34.41 10551"  93.74”
6 BT ERR 0977 1330131  CuHeOs ™ 76977 2.90 8345™ 7596
7 BT ANEARHK 0979 6111452  CaHxNOnS: ™ 4313 82.15" — —
8 EBT R 1546 1130339  CHN.O: ™ 89.81" 3418 151.89° 5531
9 EBT  CBE-L-AT 1633 2041230  CsHuNOs 1 62.92" 13.23 73077 5547
10 EET ARt 1697 1230545  CHN.O 0 123.220™ 7957 111.15™ 5845
1 BT BEAR 1792 180.0686  CoHuNOs N 42.46 — 9.56 —
12 EET K 3219  137.0456  CHN.O 1 55,53 42.36" 91.46™ 5522
13 EET N 3220 269021  CioHiNiOs ™ 5445 25.88 94.68™  39.11°
14 EHT S 3321 1530398  CsHMN.O: ™ 7667 34,27 95.23™  96.67™
15 EBT  Ei 3323 2851418  CiHiNiOs 10458 23.64 12436™  99.83™
1 BT LysoPE[18:2(9Z12Z)) 8118 4762787  CxHuNO-P 7091 2152 9253 55.62"
0:0]
17 EBET  LysoPC[205(5Z8Z,11 8226  570.3537  CaHiNO-P 9790 843 14817 8754
7,142,172)0:0]
BT LysoPE[20:4(528Z11 8428 5002787  CusHuNO:P 7078 28.58" 95.04™  46.46™
18
7,142)/0:0]
19 BT LysoPC(18:2/0:0) 8488 4622996  CaHuNOP ™ 89.93" 1871 17862™  68.51™
20 BT LysoPC(0:0/16:0) 8.963 4962732  CuHuNO:P ™ 6537 2656 108.25™ 4306
2 FEF  LysoPE(18:0/0:0) 9.097 4822892  CxuHuNO:P 1208 1273 13087 49.92™
2 EBT  LysoPE[18:1(92)/0:0] ~ 9450  480.3057  CuHiNO-P ™ 68.93™ 3072 10182 54.66™
23 EHT  MUEHEAT 10760 5243707  CoHsiNO-P ™ 5598™ 16.05 10720 42.63™
7 For B, C) FoR T, =7 ForoRERN; SRIRARE: 'P<0.05 TP<0.01 "TP<0.001.
“1” indicates up-regulation, “|” indicates down-regulation, “— indicates no significant change; "P<0.05 **P<0.01 " P <0.001 vs control group.
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Fig. 5 Enrichment analysis of differential metabolite-

related metabolic pathways in liver
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