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Comprehensive analysis of antidepressant metabolic characteristics of Xiaoyao
San and its mechanism of regulating energy metabolism and neurotransmitter
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Abstract: Objective To elucidate the antidepressant mechanism of Xiaoyao San (3515 #{) through a comprehensive analysis of the
characteristics of endogenous metabolites in various biological samples. Methods The metabolic characteristics of different
metabolites with significant regulating effects in biological samples (blood, urine, hippocampus, liver, cecum, feces) of chronic
unpredicted mild stress (CUMS) rats model, plasma and urine of clinical patients were comprehensively analyzed. The key different
metabolites and metabolic pathways regulated by Xiaoyao San in differential biological samples were summarized. Results Among
different samples, Xiaoyao San regulated 34 different metabolites, 11 of which had the same change trend. The key metabolic
pathways regulated by Xiaoyao San including energy metabolism and neurotransmitter pathways. Conclusion Xiaoyao San plays
an antidepressant role by regulating the metabolic pathway of metabolic balance in vivo, which provides basis for systematically
exploring the antidepressant metabolic mechanism of Xiaoyao San.
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Table 1 Information on antidepressant metabonomics of Xiaoyao San

AR S SRR A 2

eyl Pifh R AT ik FEA% e S FiR% TRE o
CUMS iR sD KR AMEMLK A 42 12 1 6 5 4
CUMS zhiiR!  SD KRR 4MA/LE A 60 8 8 3 5 5
CUMS g% SD KRR 4MA/E 1R 70 6 6 2 6 6
CUMS Zh#p#iftl  SD KR, 4MNAIME A 108 15 12 6 6 7
CUMS h#p#iR  SD KR AMENI% A - 56 12 12 8 9 8
CUMS i#p#iR  SD KR AMNEIKI A 64 5 5 3 2 9
CUMS ziiR!  SD KRR MR A 70 6 6 4 2 10
CUMS iR sD KR AMNEIR AL 48 13 9 4 5 1
CUMS iR SD KR AMNEIR WA - 56 17 14 9 5 12
CUMS ZiikiR!  SD KR ki D A 36 15 9 2 7 13
CUMS ZiiiR!  SD KR ki D A - 80 10 8 6 2 14
CUMS h#ptiR  SD KR AMEIRTHE R RBAR - i 50 35 23 16 19 15
CUMS il SD KR AMNEIEMAL  SAREE-TRiE 24 5 4 0 4 16
CUMS iRl SD KR AMEIZE LA 30 10 8 5 3 17
e B A LETIE S A 16 12 1 9 2 18
HIARE B A VL MIE S A - 17 4 4 2 2 19
HIARE B A VL MIE S TR - 17 18 18 6 12 20
HIARE B A IR IR A 21 8 8 4 4 21
WAE B A SRR AR - 25 5 5 2 3 22
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Fig. 1 Venn diagram of Xiaoyao San callback differential metabolites in central and peripheral of animals (A), Venn diagram

of Xiaoyao San callback differential metabolites of blood and urine in patients and animals (B)
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Table 2

IHIE R E 3
Information of Xiaoyao San callback shared differential metabolites

BEFREYER

FEA I

o 2= 5 A

CUMS sh# i3 /1iiE vs CUMS Bh# IR

CUMS Bh#if 3 /1375 vs CUMS Bh#HFAE

CUMS Zh¥ FR ¥ vs CUMS ST Ik

CUMS Zh#if3 5 vs CUMS S ATIIE

CUMS Zh¥ FR i vs CUMS BhifE o

CUMS i 3/1M 7 vs CUMS Eh# PRI vs CUMS Bh4 I ik
CUMS sh¥p i /1 7% vs CUMS h## T vs CUMS Zh# T i
CUMS B 3 /i35 vs FARAE 2524 1 %

CUMS S PRI vs THIAE H PRI

palmitic acid. glycine. N-acetyl glycoprotein. pyruvic acid

L-isoleucine. creatine. B-D-glucose. L-valine

citric acid. oxoglutaric acid

L-lysine

taurine

L-tryptophan. L-tyrosine

L-glutamic acid. L-lactic acid. L-glutamine

D-glucose. choline. trimethylamine N-oxide. L-leucine. L-lactic
acid. L-alanine. glycine

creatinine. citric acid. L-phenylalanine. hippuric acid. taurine.
oxoglutaric acid. L-tyrosine
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L-phenylalanine -
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Fig. 2 Matrix bubble diagram of Xiaoyao San callback different metabolites
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H<EREO F 84, 4ilA LKA

MW 4 A, o5y B-D-HI%HE. o-D-%i%  (succinic acid). AEAER. L-BZBRANIEF. L-A%
Wi Co-D-glucose )« = % FE fis 2 (1 Chigh-density R KA AN AL = H %
WEE W E A
A b =LA B = iR m
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PrD-glucose L-actic acid E—
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P CItTiC aci I
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_ E— S(iCCINIC acid —
L-proline = Pyrqwc acid e
) . aurine
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o me oxalic aci —
oxoglutaric acid me== 3_hydroxybutyric acid .

4 3 21 0 1 2 3 4

A-Z SRR ENES 8 B-ERREMBEALTE K
A-The change trend of different metabolites is consistent B-The change trend of different metabolites is inconsistent
B3 HEHERAERKRFEYRNELES

Fig. 3 Histogram of Xiaoyao San callback different metabolites
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Fig. 4 Effect of Xiaoyao San on levels of norepinephrine (A), serotonin (B), 5-hydroxyindoleacetic acid (C), dopamine (D),
L-glutamic acid (E), and y-aminobutyric acid (F) in serum of CUMS rats (x +s,n=8)
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Fig.5 Dot plot diagram of Xiaoyao San enrichment pathway category
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