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Serum Metabonomics Analysis of Diarrhea Mice Intervened by Zingiberis Rhizoma Recens
Based on UPLC-QE-Orbitrap-MS

XUAN lJing, LIU Yan, ZHANG Yong-qing’
(Key Laboratory of Chinese Medicine Resources in Colleges and Universities of Shandong Province,

Shandong University of Traditional Chinese Medicine, Jinan 250355, China)

[Abstract] Objective: To investigate the antidiarrheal effect and mechanism of Zingiberis Rhizoma
Recens on diarrhea mice, and to provide research basis for the inhibition of intestinal peristalsis by Zingiberis
Rhizoma Recens and its application in the treatment of gastrointestinal diseases. Method: The diarrhea model of
mice was established by Sennae Folium. The control group, model group, Zingiberis Rhizoma Recens low-,
medium- , high-dose groups (0.1, 0.32, 1.0 g-kg') and loperamide group (1.6 g-kg') were set. The
intervention effect of Zingiberis Rhizoma Recens with different doses on diarrhea mice was detected by diarrhea

score, incidence rate of loose stools (LSIR) , grade of average loose stools (ALSG) , diarrhea index (DI) ,
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intestinal propulsion rate and intestinal pathological section. The serum metabonomics of mice was analyzed by

ultra-performance liquid chromatography-quadrupole-electrostatic field orbitrap high resolution mass
spectrometry (UPLC-QE-Orbitrap-MS) , principal component analysis (PCA) and orthogonal partial least
squares discriminant analysis (OPLS-DA). The conditions were as follows: mobile phase of 0.1% formic acid
aqueous solution (A)-0.1% formic acid acetonitrile solution (B) for gradient elution (0-3.5 min, 5%-15%B;
3.5-6 min, 15%-30%B; 6-6.5 min, 30%B; 6.5-12 min, 30%-70%B; 12-12.5 min, 70%B; 12.5-18 min, 70%-
100%B) , flow rate of 0.4 mL-min", injection volume of 5 uL, electrospray ionization (ESI), positive and
negative ion detection modes, acquisition range of m/z 100-1 500. Result: Compared with the model group,
Zingiberis Rhizoma Recens high-dose group could obviously reduce the diarrhea score, LSIR, ALSG, DI and
intestinal propulsion rate (P<0.05, P<0.01), and improve the intestinal mucosal injury. There were 40 main
differential metabolites among the control group, model group and Zingiberis Rhizoma Recens high-dose group,
including glucose 1-phosphate, xanthine, xanthosine and so on. The metabolic pathways mainly included starch
and sucrose metabolism, amino sugar and nucleotide sugar metabolism, fructose and mannose metabolism,
tryptophan metabolism, and galactose metabolism. Conclusion: Zingiberis Rhizoma Recens can inhibit
intestinal peristalsis in diarrhea mice and exert antidiarrhoea effect, the mechanism of which may be related to

the regulation of carbohydrate and amino acid metabolism.
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Table 1 Effect of Zingiberis Rhizoma Recens on diarrhea score, LSIR,ALSG, DI and intestinal propulsion rate of mice (x+s,n=12)

2 5 F 4k /g kg W TE VT4 LSIR/% ALSG DI i #E il 2R /%
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Fig. 1 Pathological changes of intestinal tissues in diarrhea mice

after intervention of Zingiberis Rhizoma Recens with high dose

(HE, x400)
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Table 2 Analysis of common differential metabolites in serum of mice from three groups

IR 24 /1F 5 20 Az 2 7 9] k2 /RS R A4

No. 2 A t/min mlz

VIP FC A% VIP{E FC  fkfash
1 18(R)-¥&4k =+ 4z U452 18R-HEPE 1242 31721 1.64 1.51 to 1.89  0.60 1
2 H%HE 18R glucose 1-phosphate 1.15 259.02 1.64 2.06 Ty 207 0.34 I
3 5-¥% Atk serotonin 16.91 177.10 2.13 3.57 12 2.03 039 ®
4 =il AP FERR B cyclopassifloic acid B 16.91 521.38 1.98 3.11 T 1.80 0.53 ¥
5 JRFR uric acid 0.87 167.02 2.17 1.46 12 1.61 083 ¥
6 ¥ IEN4 1F xanthosine 0.99 283.07 2.30 1.99 12 242 048 19
7 IS xanthine 0.87 151.03 2.01 17.08 T 1.63  0.21 ¥
8 [ {5 W P Al {A 2 zymosterol intermediate 2 20.76 385.35 1.54 1.45 o 1.91  0.69 9
9 RITAE M2 N Z 2 aspartylphenylalanine 1.93 279.09 1.78 0.24 2 1.94  5.69 T
10 +-E%ER heptadecanoic acid 14.06 269.25 1.70 0.78 v 1.78  1.26 T
11 (Ixi, 2xi) -1- (4-hydroxyphenyl) -1, 2, 3-propanetriol 3.34 347.13 1.85 2.22 12 1.82 0.46 ¥
3-0O-B-D-glucopyranoside

12 MG[18:3(6Z,92,127)/0:0/0:0] 16.72 353.27 1.38 2.18 o 1.52  0.46 1®
13 13k H 3 85 B BELEE 1-oleoylglycerophosphoinositol — 12.96 599.32 1.89 2.24 T2 1.74  0.59 1P
14 a-(2-H 3L 5 32 ) % 2 8 4-methyl-2-phenyl-2-pentenal ~ 7.68 175.11 1.60 1.66 Ty 1.91  0.53 1Y
15 L-SBUENS [-sepiapterin 1.86 238.09 1.83 3.67 o 1.82  0.34 ¥
16 anigorufone 3.84 273.09 1.52 8.32 T 137 022 ¥
17 #5F 1 IS bergapten 1.16  217.05 1.92 1.66 T 220 0.64 Y
18 N-stearoyltryptamine 18.71 427.36 2.21 4.73 12 225  0.44 1?9
19 13-0x0-9E, 11E-octadecadienoic acid 13.19 293.21 2.29 2.57 12 2.05 057 19
20 6 -ME K FEFLE 6-sialyllactose 12.13 634.22 1.61 1.62 Ty 1.66  0.53 19
21 7-M (S ) BEEE lathosterol 26.51 369.35 1.51 2.26 o 123 0.31 (g
22 S BE-5 5L & B leucyl-isoleucine 459  245.19 1.71 1.59 Ty 2.15  0.59 I
23 20-hydroxy-PGF,, 1048 35323 148 4.59 T2 118 0.41 I
24 mannose 6-phosphate 0.69 283.02 1.98 4.58 12 228  0.17 ¥
25 e TLM R eicosapentaenoic acid 15.21 301.22 2.26 0.56 12 159 1.29 1o
26 1H-indole-3-carboxaldehyde 3.02 144.04 1.28 0.53 v 135 2.14 Ty
27  O-demethylfonsecin 5.46 277.07 1.75 0.51 1?2 1.81 1.64 o
28 L-B# 2 L-valine 291 158.08 1.54 0.27 1?2 1.54  3.07 T
29 B¢ & pimelic acid 3.91 159.07 1.31 0.51 v 136 2.13 Ty
30 4,5-dimethyl-2-heptyloxazole 9.68 196.17 237 0.00 1?2 1.91  1.34x10° Ty
31 HEE-5-R LR AR AL formyl-5-hydroxykynurenamine 4.61 209.09 1.96 0.35 12 170 2.43 o
32 3a,6b,7b, 12b-tetrahydroxy-5b-cholanoic acid 15.73 425.29 2.08 0.39 12 1.99 2.38 Ty
33 y-AWEIEAS AR y-glutamylglutamic acid 0.82 277.10 2.23 0.56 1?2 2.04 1.59 Ty
34 Z(fk#E & Sa-pregnane-3,20-dione 16.94 31725 1.92 0.34 12 152 1.59 T
35 13-L-hydroperoxylinoleic acid 14.98 295.22 1.46 0.11 12 2.01 481 T
36 11(R)-¥%EE T ReVUIATR 11(R)-HETE 13.25 319.23 1.73 0.10 v 1.52  4.47 I
37 5-F3E A BE MR R S-HETE 15.03 303.23 2.21 0.14 1?2 2.01  3.03 T
38 fHZEE biliverdin 9.81 583.26 1.42 0.57 v 1.60  2.06 I
39  S-aminopentanal 20.63 102.09 1.69 0.75 1?2 1.93  1.35 T
40 K ¥ spermine 0.52  203.22 1.51 0.78 v 1.81  1.56 T

Wt g T LA N FC A S B S IE W 4L A Y P<0.01,2P<0.01; 5B 4 45 Y P<0.05,4 P<0.01,
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Fig. 4 Hierarchical clustering analysis of different metabolites in
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with high dose
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Fig. 5 Metabolic pathway enrichment of differential metabolites

in serum of diarrhea mice
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