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Abstract: Objective 'H-NMR dynamic metabonomics and integrated network pharmacology were used to explore the key pathways
and potential targets of Chaigui Granules (CGQ) in regulating the antidepressant effect of chronic unpredictable mild stress (CUMS)
rats urinary metabolic markers. Methods Except the control group, CUMS model was made in all groups for 7 weeks, and only in
the first 4 weeks, 1 hour after ig administration for 3 weeks, the model was established and the drug intervention was carried out in
venlafaxine (35 mg-kg™") and CGG (8.3 g-kg™), study the antidepressant effect of CGG through body weight, sugar water preference
experiment, and forced swimming experiment. The urine was collected at different time points. "H-NMR metabonomics was used to
monitor the dynamic changes of urinary metabolic markers during the administration of CGG, and to explore the key pathways and
potential targets of CGG in the treatment of depression by integrated biological network analysis. Results Compared with the model
group, CGG significantly increased the body weight of rats (P < 0.05), significantly increased the sugar water preference rate (P <
0.01), and significantly reduced the swimming immobility time (P < 0.05, 0.01). The results showed that CGG could dynamically
modulate 10 urinary metabolic markers such as Aspartate to near normal levels, and the administration cycle of different metabolites

to normal levels was different. The levels of pantothenate and hippurate were significantly reduced one week after CGG
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administration (P < 0.05, 0.01). Methionine, methylamine and aspartate were significantly reduced two weeks after CGG

administration (P < 0.01), 2-oxoglutarate, taurine, butyrate, lysine and lactic acid were significantly reduced after three weeks of

CGG administration (P < 0.05. 0.01). At the same time, the results of network pharmacology analysis indicated that CGG might

exert its therapeutic effect by adjusting the key pathway of alanine, aspartate and glutamate metabolism, the four targets of GPT,

GLUDI, GLUD2 and GOT?2 in the metabolic pathway may be potential targets of CGG in the treatment of depression. Conclusion

This study explored the mechanism of CGG in the treatment of depression from 'H-NMR dynamic metabolomics and biological

network analysis, and provided a scientific theoretical basis for the clinical application of CGG.

Key words: Chaigui Granules; chronic unpredictable mild stress; metabolomics; biological network analysis; urinary metabolic

markers; dynamic changes; alanine, aspartate and glutamate metabolism
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Table 1 'H-NMR data assignment of rat urine samples
A= R H o3 FE M O
1 12 % (pantothenate) CH, 0.94(s)
2 TFR (butyrate) CH;,BCH,,aCH, 0.90(t,J=7.2Hz),1.56(m),2.15(t,J=6.0 Hz)
3 3-323E TR (3-hydroxybutyric acid) CH; 1.21(d,J=6.2 Hz)
4 FLIR (lactate) aCH, BCH; 1.34(d,J=6.96 Hz) ,4.12(q,J=6.93 Hz)
5 #i =K (lysine) aCH,BCH,,8CH, 1.72(m),1.90(m),3.04(t,J=7.8 Hz)
6 N & % (alanine) BCH, 1.49(d,J=7.3 Hz)
7 it 152 £ Cacetate) CH;,pCH,,aCH, 1.93(s)
8 BA IR (glutamate) aCH, BCH,,yCH, 3.75(m),2.08 (m),2.36 (m)
9 TN B 12 (paruvate ) CH, 2.38(s)
10 2-fii 1% — 1R (2-oxoglutarate) aCH,, BCH, 2.45(t,J=6.95 Hz),3.02(t,J=6.84 Hz)
11 Frig R £ (citrate) CH,,CH, 2.54(d,J=15.0 Hz),2.66(d,J=15.0 Hz)
12 iz (methylamine) CH; 2.61(s)
13 H 2 M2 (methionine) CH,,CH, 2.64(1,J=7.7 Hz),2.14(s)
14 K% R (aspartate) aCH, BCH, 2.69(m),2.81(m),3.91 (m)
15 — F % (dimethylamine) NCH, 2.72(s)
16 i ZE AT (methylguanidine) CH, 2.83(s)
17 T 3EH&URR (dimethylglycine) CH,,CH, 2.98(s),3.70(s)
18 WUET (creatinine) CH,,CH, 3.03(s),4.05(s)
19 JLER (creatine) CH;,CH, 3.04(s),3.93(s)
20 LT (taurine) CH,,CH, 3.24(t,J=6.57 Hz),3.42(t,J=6.62 Hz)
21 b = W % (trimethylamine oxide) CH; 3.27(s)
22 H i CglyceroD) CH,,CH 3.59(m),3.66(m)
23 1 JR 1% Chippurate) CH,,CH,CH,CH 3.95(d,J=5.84 Hz),7.55(m),7.64(m),7.84(m)
24 HH 2 I (formate) CHO 8.46(s)
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Fig. 11 MetPA pathway analysis of relevant metabolite between control and model group (A) and CGG and model group (B)
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R2 WA SKEEHEXKBEY MetPA & & 51
Table 2 MetPA pathway analysis between control group and model group

i AR P Impact
1 D-B R D-43 2 IR AR 1 (D-glutamine and D-glutamate metabolism) 0.002 0.50
2 AR KRR Z FR ST (alanine , aspartate and glutamate metabolism) <0.001 0.47
3 P2 1814 (pyruvate metabolism) 0.002 0.27
4 TCA ¥ (TCA cycle) 0.002 0.20
5 W I fif/ 9 5 A2 (glycolysis/gluconeogenesis) 0.004 0.13
6 FE R BR A W) & i (arginine biosynthesis) <0.001 0.12

F3  SLVARURILE 5B 4 A X I ) MetPA 18 BE 53 4R
Table 3 MetPA pathway analysis between CGG group and model group

Hi'T JE % 44 R P Impact
1 SRR AR 2 i R £G4 (taurine and hypotaurine metabolism) 0.002 0.50
2 HEIR K& R AN Z A1 (alanine, aspartate and glutamate metabolism) 0.010 0.27

rff

A LA A5 B I )

LR
R fi:

WHAABI )
o S5 B 1A]

*-P<<0.05;**-P<<0.01,
*.P<0.05;**-P<0.01.
El12 HIEBEEST A FIEwR S GRS MR X o

Fig. 12 Correlation analysis of behavioral indicators and metabolic markers in depression

3.3 RIBREREDNEAEZE S0

IR T A A PR VB b R A - R R A G ) 4%
B CE 13D, F 15 B A U bR B AH G K] 58 4, it —
548 S8 A FIORL TG 7 AT R B BE S B 1. AE
GeneCards H1 OMIM £ 4 e Hb i N\ 5 B8 1] “ 1A RE

AR HE DS FE TR, JE A5 1) 12 094 > 95 AH 5% 5
DRl o HLrbr, AR ZE 400 A 9 35 DR A 9 A O 268 DT )
AL 3394, il Cluego A CluePedia i 14
TS A, KSR VABURE PT DLAG 280 5 A KRR
AR, b o8 S 31 1) 3 S B 12 A - AR



£ 2296 - 475 F10H 2024F 108 ‘ﬁﬁ-#ﬁﬁti Drug Evaluation Research

Vol. 47 No. 10 October 2024

SR\ LT - PRI bR A s FR AL CL I 7N L T - DG IR AR < 3 55 () B8] el - 1A
Green hexagon-urine metabolic markers; Light red hexagon-related metabolites; Light purple circles-genes.
13 SeURMRITF T CUMS #DAR A BY X FR AV “ R il A AR "5 4 -5 [ 90 4%

Fig. 13 Effect of CGG on "urine metabolic marker-gene" network in CUMS depression model rats
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Table 4 KEGG enrichment analysis of CUMS depression model rats treated with CGG
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A i 2 4 G 36T (pyruvate metabolism) 3
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Fig. 14 PPI network of the intersection targets of urinary
metabolic markers and depression
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Fig. 15 Effect of CGG on metabolic pathway after intervention
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