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Effects of ginger—separated moxibustion on serum metabolomics in rats with functional

gastrointestinal disease caused by liver qi stagnation and spleen deficiency
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(1. Guangxi University of Chinese Medicine, Nanning, Guangxi 530001, China; 2. International Zhuang Hospital, Guangxi
University of Chinese Medicine, Nanning, Guangxi 530201, China)

(Abstract] Objective To investigate the effects of ginger —separated moxibustion on serum metabolomics in rats with
functional gastrointestinal disorders (FGIDs) caused by liver qi stagnation and spleen deficiency based on UPLC —Q -TOF/MS
metabolomics. Methods Fifty male SPF SD rats were randomly divided into the normal group, model group, ginger-separated

moxibustion group, fluoxetine group and mosapride group. The normal group was fed normally, and the other 4 groups were
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modeled by composite etiology method for 21 d. Ginger-separated moxibustion group was bound and treated with ginger—separated
moxibustion on "Shenque" (RN8) for 30 min, and 09% sodium chloride solution was given by intragastric administration. After 30
min of daily binding and restraint in the other three groups, the model group recieved 0.9% sodium chloride solution by intragastric
administration, and the prozac group was given 1 mgmL prozac solution by intragastric administration. The mosapride group was
given 1 mg/mL mosapride solution for 14 d. The general changes of rats in each group were observed. The open field experiments
were performed before and after modeling and after intervention. After the experiment, we performed systematic anatomy to
determine the gastric residual rate and intestinal propulsion rate, and performed the serum metabolomics analysis for each group of
rats. Results (1) After modeling, compared with those of the normal group and the pre-model group, the number of climbing lattice,
standing and modification in other groups decreased (P<0.01); compared with the model group, the ginger—separated moxibustion
group showed increase of the climbing lattice, standing and modification after intervention (P<0.05 or P<0.01). There were no
significant changes in the other groups (P>0.05). (2) Compared with the normal group, the model group and the prozac group showed
increase in the small intestinal propulsion rate and the gastric residual rate (P<0.01). Compared with the model group, the ginger—
separated moxibustion group and the mosapride group both showed increase in small intestinal propulsion rates (P<0.05), and the
gastric residual rates decreased significantly (P<0.01). (3) A total of 8 potential biomarkers were screened by Metabolomics analyses,
which were creatine, phenylalanine, tryptophan, and 5 types of lysophosphatidylcholine including LysoPC (18:1), LysoPC (18:2),
LysoPC (18:3), LysoPC (16:1), LysoPC (16:0). The key metabolic pathways related to diseases obtained by the attribution annotation
and enrichment analysis were linoleic acid metabolic pathway, biosynthesis pathway of phenylalanine, tyrosine and tryptophan,
phenylalanine metabolic pathway, glycerol phospholipid metabolic pathway, and metabolic pathway of arginine and proline.
Conclusion Ginger—separated moxibustion may promote gastrointestinal motility, take the anti—depression effect, and improve
symptoms caused by liver qi stagnation and spleen deficiency in FGIDs rats; it may adjust the biosynthesis of linoleic acid metabolism
and phenylalanine, tyrosine, tryptophan biosynthesis by regulating creatine, phenylalanine, tryptophan, lysophosphatidylcholine, etc.
(Keywords) ginger—separated moxibustion; functional gastrointestinal disorders; liver qi stagnation and spleen deficiency;
metabolomics; ultra performance liquid chromatography—quadrupole tandem mass spectrometry; potential biomarkers; key metabolic

pathways
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F5 HHMEZR FGIDs BEEVREMITIER

No Metabolite RT/min m/z VipP A B C D E

1 Creatine 094 132.075 6 3.75 4.06+1.93%* 10.71+4.00 9.92+2.03 14.66+2.84 11.51+5.01

2 Phenylalanine 227 120.080 8 4.92  301.73+28.34**  359.06+30.03 391.07+20.00 381.29+9.00 363.48+32.26
3 LysoPC(18:3(9Z,12Z,157)/0:0) 539 518324 3 555  213.09+£21.17%F  286.57+34.48 275.61+16.95 301.81+13.68 271.82+41.37
4 LysoPC(16:1(9Z)/0:0) 545 494324 6 13.90 12.09+1.18%* 7.58+2.32 4.94+0.89* 6.72+1.56 7.44+2.00

5 LysoPC(20:1(11Z)/0:0) 742 550.387 3 479 30.85+3.94%%* 72.49+£21.95 63.29+8.58 90.13+16.38 84.18+23.55
6 Tryptophan 243 203.083 4 5.08 43.29+11.92 33.24+8.16 45.59+15.90 30.70+5.40 44.50+12.11
7 LysoPC(18:2(9Z,127)/0:0) 577 564330 1 11.62  107.32+15.56**  165.21+25.02 194.14+20.90 171.29+11.87 163.99+41.58
8 LysoPC(20:4(8Z,117,147,172)/0:0) 5.79 588329 9 9.27  111.26+£24.98 147.68+12.61 141.06+17.75 144.50+13.95 158.77+40.80
9 LysoPC(16:0/0:0) 6.12  540.330 8 13.10  403.06+39.60* 499.24+62.52 485.96+55.61 473.13+40.93 453.20+75.60
10 LysoPC(18:1(97)/0:0) 640 566.346 4 11.27 54.28+12.00%*  104.48+22.04 105.33+12.02 106.58+11.49 101.68+25.50
11 12-Hydroxyeicosatetr—aenoic acid  6.64 319228 8 23.12  661.62+218.47 403.04+93.15 389.61+£116.89  513.09+91.16 363.96+193.98
12 LysoPC(18:0/0:0) 720 568.362 4 10.18  393.54+48.70 499.11+27.36 468.51+£51.33 449.76+59.19 413.24+69.92
13 Palmitoleic acid 8.03 253218 3 19.02 34.37+20.87 167.20+94.27 154.74+68.35 133.05+64.14 159.28+61.33
14 Linoleic acid 8.24 279234 2 23.70 2 810.90+237.49 2 420.30+394.76 2 343.59+344.82 2 342.61+182.32 2 357.20+276.48
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