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Investigation of Neuroprotective Effect of Geniposide on Chronic Alcoholism Rats
Based on Metabonomics
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[Abstract] Objective: Metabolomics was used to identify biomarkers of chronic alcoholism, and to
evaluate the neuroprotective effect of geniposide, providing reference for the diagnosis and treatment of chronic
alcoholism. Method: The rat model of chronic alcoholism was established by intragastric administration of 50%
ethanol with 8 mL-kg™ for 14 days, and then increased to 12 mL-kg™" for 21 days. Meanwhile, the intervention
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was performed by continuous gavage of geniposide (15 mg-kg™) for 35 days. At the end of the experiment, the
biochemical indexes and histopathological morphology of liver and brain tissues of rats were detected. Ultra
performance liquid chromatography-quadrupole-time-of-flight tandem mass spectrometry (UPLC-Q-TOF-MS)
was used for urine metabonomics. The chromatographic conditions was as follows: ACQUITY UPLC™ HSS T3
column (2.1 mmx100 mm, 1.8 wm), mobile phase of 0.1% formic acid acetonitrile solution (A)-0.1% formic
acid aqueous solution (B) for gradient elution (0-2.5 min, 1%-11%A; 2.5-4.5 min, 11%-21%A; 4.5-7.0 min,
21%-40%A; 7.0-8.5 min, 40%-99%A; 8.5-10.5 min, 99%A; 10.5-10.6 min, 99%-1%A; 10.6-13.0 min,
1%A), the flow rate of 0.4 mL-min™. The conditions of mass spectrometry were electrospray ionization (ESI),
positive and negative ion modes, scanning range of m/z 50-1 200. Progenesis QI 2.0 and MassLynx 4.1 were
used for data analysis, and biomarkers were identified by matching element composition and secondary
fragments with Human Metabolome Database (HMDB). Result: The pathological results showed that on the
35" day of model replication, compared with the model group, the cortical neurons in the geniposide group
showed a significantly improved state of disorder, nuclear pyknosis, hyperchromatism and cell membrane
boundary blurred necrosis. The biochemical results showed that geniposide could significantly increase the
activities of glutathione peroxidase (GSH-Px) and superoxide dismutase (SOD) , decrease the activity of
acetylcholinesterase (AChE), decrease the levels of g-endorphin (8-EP) and malondialdehyde (MDA). A total
of 48 biomarkers of chronic alcoholism were identified by metabonomics, involving seven metabolic pathways
of tryptophan metabolism, phenylalanine metabolism, pentose and glucuronate interconversions, pyrimidine
metabolism, ascorbate and aldarate metabolism, steroid hormone biosynthesis and purine metabolism. The main
pathway is 5-hydroxytryptamine pathway of tryptophan metabolism. Conclusion: Biomarkers related to nerve
injury in chronic alcoholism are mainly derived from the 5-hydroxytryptamine metabolic pathway. Geniposide
can regulate this pathway so as to improve oxidative stress in the brain and play a neuroprotective role.

[ Keywords] geniposide; chronic alcoholism; metabolomics; ultra performance liquid chromatography-
quadrupole-time-of-flight tandem mass spectrometry (UPLC-Q-TOF-MS) ; neuroprotection; tryptophan
metabolism; oxidative stress
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A 70 2] 512.12+8.63% 43.16%7.31" 175.79+16.317 0.42+0.04? 17.67+1.687
HEFH A 498.95+6.92% 49.39+3.07° 205.59+26.40% 0.37+0.03" 15.49+2.17%
Y T 20 500.20+13.88 14.53+5.70" 185.85+17.80 0.40+0.06 15.57+1.31%
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Fig. 1
chronic alcoholism after intervention of geniposide (HE, x200)

Pathological observation of liver tissue of rats with
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Fig. 2 Pathological observation of cerebral cortex of rats with

chronic alcoholism after intervention of geniposide (HE, x200)
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Fig. 3 Pathological observation of cerebral hippocampus of rats
with chronic alcoholism after intervention of geniposide
(HE, x200)
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x2 BUHBERFHSARKREEDNRICYEIENFEEEs,n=8)

Table 2 Relative abundance of biomarkers in urine of chronic alcoholism rats (X+s,n=8)

No. Get7/E 73Tty VA EEN 25 41 (x10%) BIRA(x10)  HURFF4L(x10Y)  44ik L (x10%)
1 N-acetylglucosamine 6-sulfate CgH,sNO,S 25.39+4.00 35.22+11.92" 35.46+10.92 32.07+7.24
2 f g C.HN,0, 48.69+9.73 31.48+7.297 26.73+3.20 31.87+6.89
3 2-FRARDUIN LR C,Hy0,S 299.46+53.64 529.03+107.27% 494.70+128.26 489.70+61.70
4 D-HiH TR -6, 3- TN E C,H,0, 72.04+11.83 122.94+24.77% 113.96+30.59 113.35+14.26
5 L-ZBEHE-L-R R C,H,,N,0, 18.98+5.75 38.23+8.90 34.53+11.41 30.88+5.58
6 IR CoH,,N,0, 44.60+6.85 57.01+4.88% 56.85+10.53 54.86+7.29
7 mEA-RINER C,H,N,0, 35.83+2.00 42.337.23" 36.06+4.97 40.14%9.03
8 MmE R CgH;NO, 9.85+1.09 12.071.47Y 14.47+2.30 12.04+1.85
9 JumgnE C,H;N,0 7.792.22 13.63%2.05% 15.06+5.66 14.15+2.32

10 Ri% CH,N,0, 252.44+41.75 345.08+101.08" 310.16+65.89 291.93+54.68

11 2 [0 g g 0 T 1R C,.H;oNO, 13.306.20 23.91+3.687 31.63+21.83 39.28+11.35%

12 3-FTEE i s e C,H,N,0 12.26+3.51 29.93+3.84% 27.18+11.06 23.18+4.99%

13 ZEAUI IR T C,H,,0, 2.23+0.68 16.69+9.04% 15.88+13.16 13.89+17.04

14 3-BAERR C,H,,0, 19.96+5.43 55.31210.22% 53.04+10.04 53.81+9.02

15 s R i C,,H,,04 24.03£5.11 34.40£7.07% 29.01+13.37 30.57+7.81

16 BRI SEHE C¢H,0,S 38.698.92 64.64+9.94% 43.08+14.45% 54.07+8.84

17 3-WG 2N CyoHgN, 4.79+0.17 5.40£0.57" 5.12+0.52 5.12+0.61

18 K CgHz0 1.13+0.14 1.36+0.11% 1.51£0.16 1.2120.11%

19  formyl-5-hydroxykynurenamine C,oH,N,0, 3.2240.27 3.80%0.14% 4.21£0.17" 3.72+0.66

20 2-FEHe-A-FH LK Y EE CgH,0, 13.392.80 7.8520.69% 8.51+1.96 7.88+1.38

21 3-(3-FRAHIL) N -2 R C,H,0, 33.76x7.56 18.15%2.05% 19.43+5.17 18.93+3.98

22 5-fE KRR C,H,0,S 32.30+9.73 41.91£3.72Y 39.30+7.86 37.19+6.20

23 JREE A-TR R G CgH,,0,S 7.02+1.43 23.04+15.92" 14.69+4.40 13.21+2.92

24 HIRR C,,H;NO, 12.91+1.80 20.18+4.30? 15.80+1.72% 18.21+6.82

25 5-JREEN|WE L Bt H AR C,,H,,N,0, 1.74£0.28 1.42+0.07Y 2.14+0.44% 1.93+0.48°

26 R HiEE C,H,0S, 16.63+2.58 27.17+6.09? 25.44£10.01 27.43+5.60

27 hF T A K 1 IR Pt C,H,NO,S 19.30%5.22 27.44£7.04" 21.98+3.56 24.11+4.33

28 O-WHE AL LAS M -0k iR B C,H,0.S 41.21%10.52 56.59+11.22" 35.79+9.68" 37.32+7.17Y

29 I[WEE CgH,NO 12.55+1.07 9.61+2.71" 9.83+2.57 9.11#1.72

30 2,8- R SLMENR-B-D- A MMM T CiH NO, 24.58+9.80 38.76+8.70" 49.23+42.67 42.61+27.25

31 2-MIBRIRR C,H,NO, 82.01+20.90 118.80+11.55% 90.25+28.03% 121.37+10.62

32 2-IEZ W CgH,NO 114.99+17.05 132.79+8.34" 113.78+43.57 132.42+25.10

33 3-BEIIBEMLNE C,H,NO, 25.83+3.57 31.38+2.957 25.58+7.63 28.64+4.24

34 3-T kA ng) C,H,NO, 131.78+35.36 217.13+54.91% 119.69+22.95% 212.75+45.77

35 6-F2L-5-H UL e A RS R Y C H,NO,  281.86+64.58 387.33+78.89" 226.42+40.86" 365.24+68.35

36 2,6- TR M C,H,0, 39.70+6.89 50.08+7.54" 44.65£8.75 42.29+4.91

37 5-HIA (A C,,H,N,0 16.94+2.84 13.781.79Y 14.36+2.41 14.17+1.87

38 N-HI AL CHLN, 14.75+1.45 17.51%1.34% 14.87+1.88% 15.77£3.18

39 3L C,H,NO 15.67+7.50 4.95+1.45% 5.49+0.96 8.82+3.36%

40  5-phenyl-1,3-oxazinane-2,4-dione  C,,H,NO, 8.19+3.35 2.88+0.69% 3.1840.75 4.50+1.37%

41 3-(3-BREEHLL)IR C4H,,0, 1.56+0.17 1.29+0.15% 1.52+0.32 1.44+0.14

42 5-T SRR 2 TR P C,,H,;,NO, 5.56+1.33 3.82+1.43Y 3.73+0.45 3.57+0.77

43 WYL HRR C,;H,,N,0, 35.3446.69 17.32%3.227 14.18+2.92 19.51+1.81

44 FAEN| N R C,,H;;NO 5.18+1.12 3.90+0.67" 5.34+1.14% 4.57+1.36

45 2-TK LA A RS IR C,.H,;;0, 269.74+45.84 355.16+34.39% 282.20£136.43 340.34+69.49

46 4-CHEIR IR R T CgH,,0,S 447.42+136.16 752.57+135.34% 552.71+172.11% 621.94+115.09

47 BRI 2 C,,H,NO, 9.82+1.09 15.70%6.60" 12.71£0.77 11.41+3.27

48 11B-¥22P T C,H,0, 12.33+10.66 1.06+0.59" 1.50+0.72 1.14+0.39
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