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Effect of Wuzhuyu Decoction on urine metabolic spectrum in rats with deficiency
cold and vomit based on UHPLC-MS

JI Hai-nan, WANG Peng-qian, WU Yin, DAI Li, HUO Hai-ru, SUI Feng, ZHANG Miao
Institute of Chinese Materia Medica, China Academy of Chinese Medical Science, Beijing 100700, China

Abstract: Objective To observe the changes of urine metabolic profile of Wuzhuyu Decoction in rats with deficiency cold and
vomit, and explore its possible mechanism of treatment of deficiency cold and vomit syndrome. Methods A rat model of deficiency
cold and vomit was prepared by a composite method (rhucax + cisplatin). Rats were randomly divided into control group, model group,
and Wuzhuyu Decoction group. UPLC-MS/MS combined with principal component analysis and partial least squares analysis were
used to analyze urine data and identify potential biomarkers. Diversified ROC curves were used to validate differential metabolites;
Pathway Analysis database was used for topological analysis of differential metabolites; R and Cytoscape were used for correlation
analysis and modular analysis of metabolites. Results The urine metabolic spectrum of control group and model group were
completely separated. Wuzhuyu Decoction group was close to the control group, indicating that the model was successfully replicated;
And Wuzhuyu Decoction can interfere with the symptoms of deficiency cold and vomit in rats, suggesting that the rat body had a
tendency to return to normal state. Through modular analysis of 34 urine differential metabolites, the deficiency cold and vomit
treatment was revealed to affect biosynthesis of valine, leucine and isoleucine, phenylalanine, tyrosine and tryptophan biosynthesis,
arginine and proline metabolism, tryptophan metabolism, tyrosine metabolism, arachidonic acid metabolism, citric acid cycle (TCA

cycle) pathways. Modularity analysis revealed that there was close relationship between 10 modules; Alanine, leucine,
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tyrosine, tryptophan, isoleucine, succinic acid, alanine, fumaric acid, malic acid, isocitrate, and other biological targets can thus be used

as markers of deficiency cold and vomit. Conclusion Wuzhuyu Decoction can improve the physiological characteristics of the model

of deficiency cold and vomit. The mechanism may be related to the regulation of amino acid metabolism, energy metabolism and lipid

metabolism in rats.
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Table 1 Change of body weight of rats in each group (X £s,n=10)

15 W E/g
EAIPN EAPN EYPN ERPN FA4KR E RPN FoR HTR
Xof i 19029+ 427 19821+8.81 20837+ 397 213.62% 5.32 220.96+4.09 228.75+ 9.28 24152+ 7.51 250.18+10.39
A 19095+ 542 175.78+134 176.83+12.40 177.30+17.22 185.32+9.81 191.46+10.45 194.60+11.07 199.22+27.20
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REFY 23009+ 947 20951745 22439+ 954 23417+ 2.05 236.60+ 927 240.10%+ 844 260.71+ 9.52
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Fig. 1 Full-scan detected urine total ion maps and valine identification pattern recognition in rats
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Fig. 2 Metabolomics analysis of urine samples from rats in each group
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Table 3 Potential biomarkers of insufficiency-cold vomiting from comprehensive metabolomic

5 P YR IR X & R REEG Sy A R FE T 20 /5f B 4H.
1 Sz AR 0.7240.33 1.3440.65" 1.45+0.41" 1.86 1 2011
2 2-HEIJRER 0.01+0.00  3.71+2.68" 2.574+1.97" 624.90 430.66 1
3 3L TR 0.71+0.44 1.82+0.71" 1.79+0.67" 2.56 ¢ 2511
4  ARBRIRE 4.72+2.50 7.90+2.68" 5.29+1.48 1.67 1 1.12'%
5 G 0.24+0.33 1.36+1.22" 1.4240.80" 5.68 1 5.92 1
6 AR 252+126  6.63+2.55* 2.68+1.24 2.63 1 1.07 1
7 RHENR 3.87+1.53  2.3241.09° 3.67+1.26 0.60 | 0.95 4
8  AHE 830+4.48  3.4840.77" 3.80+0.82" 0.42 | 0.46 |
9 FEER 2214253 571+5.26° 8.08+7.44" 2.58 ¢4 3.65 1

10 3-HIERHAAR 0.62+0.58 1.43+1.02" 1.3940.68" 2321 2251
11 AR 2274219  7.69+4.92* 2.5610.96 3.39 1 1.13 1
12 FATIF R 0.98+0.10  7.61+8.10° 9.08+6.64" 7.79 1 9.29 1
13 % &R 0.69+0.78  9.70+1.21* 1.76 £1.09* 14.02 1 2.54 1
14 +LR 1.11+0.91 3.28+1.68" 3.09+1.48" 2.96 1 2.80 1
15 JkE 0.60+0.35 1.93+1.57" 1.72+1.31* 3.19 ¢ 2.84 1
16 TR 1.11£1.03 2.4941.02" 2474+127 2.24 1 2221
17 WHIERRER 0.07+0.08 1.10+1.24* 0.1440.18 15.87 ¢ 2.07 1
18 WER 0.38+0.16 1.234+1.20* 0.9940.39* 3.224 2.60 1
19 JE 2.73+1.18  1.4240.69° 2.294+1.16 0.52 | 0.84 |
20 FHIVERR 2.92+1.23 3.87+0.86 3.03+0.65 1.33 1 1.04 1
21 TR 0.314+0.17 1.50+1.55" 0.561+0.22" 4861t 1.821
22 JERES 1.25+1.25  4.06+2.24* 3.54+2.41" 3.251 2.83 1
23 + VU 1.25+0.83  2.34+1.05° 3.74+2.45" 1.87 1 2.99 1
24 AEHARR 0.15+0.14  321+1.83* 3.11£2.70* 21.10 % 20.45 1
25 R RS 1.72+0.44 1.28+0.55" 1.49+0.57 0.74 | 0.87 }
26 BEIAIR 3.62+1.94 6.56+2.71" 6.36+1.71" 1.811 1.76 1
27 H R 1.01+044  2.8241.02° 1.15+0.91 2.79 1 1.14 1
28 #EEERC 526+1.09  3.49+225" 5.2441.13 0.66 | 1.00 1
29 Humsng 0414032  3.31+2.33" 2.4441.15" 8.17 ¢ 6.03 1
30 ERR 0.34+0.41 2.76+1.39" 2.85+2.37 8.18 ¢ 8.47 1
31 9-+ ISR IR 1.50+121  4.56+4.12° 4294241* 3.04 4 2.861
32 R 0444028  3.84+3.56" 0.894+0.31* 8.72 1 2,021
33 TRERM| R 0.55+0.46 1.9442.03* 1.89+1.29* 35.02 1 34.18 1
34 EIR 1.71£1.68  9.04+8.50 6.99+4.29" 5.28 1 4.08 1

Hx@a ks "P<0.05

“P<0.01; t-LifA
“P<0.05 ™ P<0.01vs control group; 1 -up regulated

V-

| -down regulated
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F4 EFERMHRBEXNEMTEIUZER

Table 4 Potential biomarkers of insufficiency-cold vomiting

FIEEIR  wmin ml AFR ooC

T
EEawiiilzy 30.62 2822559 CisHaOx  CO1712
2- L JRIR 6.37 193.1992 CioHuNO3 C01586
FH B T R 296 130.1418 CeHioOs  C00671
4-FREER TR 4.14  152.1473 CsHzOs 00642
R0 2.58 116.0722 CsH4O4 C00122
SRR 0.88 131.1729 CsHisNO2  C00407
BEENR 024 165.189 1 CoHiNOz2  C00079
AR 1.19  122.1213 C7HeO2 C00180
AT HLER 0.14 182.1733 CoHi004  C05582
3- B2 o 2 2.18 169.1811 C7HuNs;O2 C01152
[ 0.81  89.0932 CsH/NO:  C00041
TR 0.81 192.123 5 CeHsOr C00311
1% 2 R 1.19 181.1885 CoHiNO3  C00082
++ig 31.08 268.4348 Ci7H»02  C16536
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Table 5 Result from pathway analysis with MetPA (Impact >
0.10)
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Fig. 4 Pathway analysis summary diagram of main endogenous
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algorithm using ward.D)
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