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Effect and Mechanism of Atractylodes macrocephala polysaccharide on CUMS Mouse Models

WU Chuntao', CHEN Lei' , CHANG Xiangbing' , LU Yangjun®, ZHU Jingjian®, TIAN Wei' " (1. College of Food and
Health, Zhejiang A&F University, Hangzhou 311300, China; 2. Agriculture and Rural Bureau of Jinyun County, Lishui 323000,
China)

ABSTRACT: OBJECTIVE To explore the mechanism of Atractylodes macrocephala polysaccharide ( AMP) in improving chronic
unpredictable mild stress ( CUMS) depression in mice by integrating metabolomics technology and gut microbiota analysis.
METHODS CUMS depression mouse model was established. Low, medium and high dose AMP treatment were given at 0. 062 5,
0.125, 0.250 g - kg ™", respectively, fluoxetine was given at the dosage of 0. 015 g - kg ™", control group and model group were given
0.9% saline solution, and all groups were given at 5 mL + kg ™' + d ™" of drug. The content of 5-hydroxytryptamine(5-HT) in the brain
of mice was determined by enzyme-linked immunosorbent assay ( ELISA), and the CUMS depression model was tested by combining
sucrose preference test (SPT) results. The 16S rDNA amplicon sequencing technology was used to analyze the gut microbiota in the
feces of mice in each group. LC-MS technology was used to perform non-targeted metabolomics determination of mouse serum.
RESULTS Compared with the control group, the sucrose preference rate of CUMS model mice was significantly lower, and the con-
tent of 5-HT in the brain of mice was significantly reduced (P <0.01), indicating that the CUMS depression model was successfully
established. After AMP treatment, the sucrose preference rate and 5-HT content of mice in each group increased (P <0.01), the gut
microbiota of CUMS mice had a regulatory effect, serum metabolites were significantly changed, and 58 metabolites were significantly
adjusted. Spearman correlation analysis showed that the changes in gut microbiota were significantly associated with the changes in
metabolite levels. CONCLUSION AMP exerts intervention effects on CUMS depression model mice by regulating the stability of gut
microbiota, upregulating the F-B ratio, and thereby regulating metabolic pathways.

KEY WORDS: Airactylodes macrocephala polysaccharide; chronic unpredictable mild stress; intestinal flora; Metabolomics
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001 in the Con, CUMS and AH groups. n=5,x £s
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Fx1 ERHFEXT AH 4 Con 440 CUMS A 41 [f] L ] 2 R RM AW LWL n=5
Tab.1 Changes in co-differential metabolites between AH, Con and CUMS groups in positive and negative ion patterns. n =5
No. Metabolite Fold Change P value VIP AH »s CUMS  CUMS vs Con
M1 ( +/ - ) -Potassium citramalate monohydrate 4.186 0.000 0 1.357 4 il !
M2 Acetyl CoA 0. 056 0. 000 0 1.348 4 ! 1
M3 L-Threonine 0. 068 0.000 0 1.720 0 ! 1
M4 L-Proline 0.071 0.000 0 1.718 0 ! 1
M5 L-Homoserine 0.074 0.000 0 1.717 6 1 il
M6 DL-Methionine sulfoxide 0. 046 0. 000 0 1.3343 1 il
M7 L-Hydroxyproline 0. 035 0. 000 1 1.327 2 ! 1
M8 Glycine 0. 194 0.000 1 1.320 6 ! 1
M9 Hypotaurine 0. 045 0.000 1 1.3155 l il
M10 L-Histidine 2.511 0.000 1 1.308 1 T !
M11 D-2-Hydroxyglutaric acid 8.174 0.000 1 1.309 5 1 !
Mi12 DL-2-Aminoadipic acid 3.832 0.000 1 1.309 6 1 }
M13 L-2-Aminoadipic acid 4.262 0. 000 2 1.298 4 1 1
M14 3-Methyl-L-histidine 0. 154 0. 000 2 1.656 9 ! 1
M15 0-Acetyl-L-serine hydrochloride 2.402 0. 000 2 1.304 9 1 1
M16 Succinic acid 3.182 0.000 3 1.237 2 il 1
M17 N-Methyl-D-aspartic acid 2.453 0. 000 3 1.296 5 i }
M18 1-Methyl-L-histidine 0. 164 0.000 3 1.644 7 ! 1
M19 Methylmalonic acid 3.188 0.000 3 1.283 9 1 1
M20 Dodecanoic acid 0.354 0.000 3 1.307 1 1 il
M21 D-Alanine 0.329 0.000 5 1.257 5 ! 1
M22 Sarcosine 0.370 0. 000 6 1.234 0 1 il
M23 Alanine 0.374 0.000 7 1.2309 ! 1
M24 Ophthalmic acid 0.379 0.000 8 1.598 2 ! 1
M25 Malic acid 2.809 0.000 9 1.238 6 1 !
M26 Citraconic acid 0.393 0.001 7 1.207 4 l il
M27 D-Glucuronic acid sodium salt monohydrate 2.985 0.001 7 1.171 8 1 )
M28 (3-Carboxypropyl ) trimethylammonium chloride 3.700 0.002 3 1.526 6 il 1
M29 Fumaric acid 2.209 0.003 5 1.178 3 1 !
M30 cis-4-Hydroxy-D-proline 0.280 0.003 6 1.166 7 ! 1
M31 d-Desthiobiotin 0.492 0.003 9 1.150 3 ! 1
M32 Methylguanidine hydrochloride 3.859 0.004 9 1.464 9 i }
M33 sn-Glycerol 3-phosphate bis( cyclohexylammonium) salt 2.519 0.004 9 1.161 3 1 !
M34 0O-Acetyl-L-carnitine hydrochloride 0.374 0. 005 2 1.149 7 l 1
M35 Stachyose hydrate from Stachys tuberifera 0.496 0.005 4 1.467 7 ! 1
M36 L-Citrulline 2.088 0.005 4 1.456 8 i 1
M37 Citrulline 2.125 0.005 8 1.449 9 1 |
M38 D-Lactose monohydrate 2.529 0.006 3 1.424 8 1 1
M39 Shikimic acid 2.588 0.006 5 1.4311 T !
M40 D-( + ) -Trehalose dihydrate 2.395 0.006 8 1.416 4 i !
M41 Uridine 5'-diphospho-N-acetylgalactosamine disodium salt 0. 156 0.006 9 1.4386 ! 1
M42 D-( + ) -Maltose monohydrate 2.423 0.006 9 1.414 5 i 1
M43 Sucrose 2.489 0.007 6 1.404 7 1 i
M44 Palatinose hydrate 2.414 0.007 9 1.400 8 1 1
M45 D-( + ) -Cellobiose 2.452 0.008 1 1.3977 1 !
M46 D-( + ) -Raffinose pentahydrate 0. 447 0.010 5 1.014 3 l il
M47 D-Glucosamine 6-sulfate 2.765 0.0114 1.350 4 1 1
M48 L-Glutamic acid 2.308 0.014 2 1.340 2 1 i)
M49 2 ,3-Pyridinedicarboxylic acid 2.715 0.014 7 1.3221 1 )
M50 N-Acetyl-DL-serine 2.278 0.015 4 1.329 4 i 1
M51 L-Anserine nitrate salt 2.493 0.016 0 1.3320 i 1
M52 Glycerophosphate disodium salt hydrate 2.043 0.017 2 1.311 4 il |
M53 L-Methionine sulfoximine 0.451 0.018 5 1.3105 1 1
M54 D-Allose 0.475 0.023 4 1.2770 ! 1
M55 D-( + ) -Galactose 0.477 0.023 6 1.275 8 ! 1
M56 N-Methyl-L-alanine 0.479 0.024 2 1.272 1 l il
M57 D-( + ) -Mannose 0.480 0.024 3 1.2712 ! 1
M58 Glutaryl-L-carnitine lithium salt 2.186 0.027 6 1.245 5 1 !

T AR s T - B | - R VIP - AR ARG
Note;: Arrows represent metabolite abundance; T — up-regulated; | — down-regulated;
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