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Analysis on Urine Metabolomics of Dioscoreae Nipponicae Rhizoma Extract
Against Acute Gouty Arthritis
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[ Abstract ] Objective; To explore the effect of Dioscoreae Nipponicae Rhizoma extract (DNRe) on rats
with acute gouty arthritis ( AGA) based on urine metabolomics and to search for the related potential biomarkers
and metabolic pathways. Method; Rat model of AGA induced by monosodium urate (MSU) was selected, 40 rats
were randomly divided into the blank group (k), the DNRe group (g), the model group (m), and the DNRe
treatment group (gm), with 10 rats in each group. The drug-administered group was administered with DNRe at a
dose of 0. 48 g-kg ' once a day for 5 days. The urine was gathered after the last administration, and analyzed with
UPLC-Q-TOF/MS coupled with pattern recognition techniques, electrospray ionization ( ESI) under positive and

negative ion scanning mode was adopted, data collection range was m/z 100-1 500 with full scanning mode.

[Y7EBHI] 20190604 (015)

[E€mMB] BRIy AKREREET [ H (H2016058 ) ; [ 58 1 4 BF 2 5 4 01 H (81803871 ) 5 B Ip VI A {1 J5 BHAF ) 8h B 4 5 H
(LBH-Q18121) s W4 R T W FHH AR 597 R H (F 4G % AA B 28) (4045241) 5 BIJp V148 W% 8 A Fh w55 44 4F Q1
ANA R 32155 H (051599)

[E—1EE] FHE L BIFESE 5L, i b 24 25 P 3058 1 25209 i 56 6 0F 5T, E-mail ; yudonghual015@ 163. com

[BEMEE] C Toligk, Wt AU, N 25 R 4@ & ST 5 7 & TAE , E-mail : miao911@ sina. com

- 130 -



5526 55 8 W FEXEFFFRE Vol. 26,No. 8
2020 4 4 H Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2020

Result: A total of 12 common potential biomarkers were identified as sarcosine, dimethylglycine, deoxycytidine,
uric acid, 5-hydroxytryptamine ( 5-HT ), L-cystathionine, 4-pyridoxic acid, deoxyuridine, melatonin, 5-
methoxytryptamine, fumaric acid and cytidine. Compared with the blank group, the 12 potential biomarkers in the
DNRe group were significantly down-regulated. Compare with the model group, 10 metabolites were up-regulated
and 2 metabolites were down-regulated in the 12 potential biomarkers of the DNRe treatment group, the abnormal
expression of 10 markers including sarcosine, uric acid, L-cystathionine, 4-pyridoxic acid, deoxyuridine, 5-
methoxytryptamine, cytidine, dimethylglycine, melatonin, fumaric acid could be modulated by DNRe. The
strongest metabolic pathways associated with AGA were cysteine and methionine metabolism, and tryptophan
metabolism. Conclusion; The effect of DNRe on AGA may be related to the promotion of conversion level from

cystathionine to cysteine in the cysteine and methionine metabolism, and the up-regulating melatonin level in

tryptophan metabolism.
[ Key words |
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Fig.1 Total ion current chromatograms of UPLC-Q-TOF/MS in urine of rats from different groups under positive ion mode
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under different ion modes
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®1 BEEVHREVNESARRERFHEFRE(x£5,n=10)

Table 1 Ionic strength of 12 potential biomarkers in urine of rats from each group(x +s,n=10)

A YrbREY k m g gm
WL 2 64 782.62 =27 126.21 15 096.97 +3 533.21% 40 385.45 +18 624.37" 40 129.59 +30 097.25%
TR EEH AR 36 505.37 28 608.93 6 705.57 +2 876.68% 7 923.15 +2 459.01% 8 341.26 +3 245.23
WA 67 720.65 +65 884.03 10 614.58 +5 468.76" 8297.27 +7 721.16" 9 898.07 =4 501. 10
PR 29 009.82 19 356.73 6 094.79 +4 869.72% 8 726.49 =5 324.25% 13 019.74 =6 712.57%
50l 22 232.58 £8 016.70 7 484.09 =1 320.19% 7 390.41 =1 795.23% 7 083.31 +3 402.62
L-JHe T ik 21 473.06 +13 648.21 7 000.70 +2 731.53% 7373.81 +5 846.18" 13 906.97 +6 597.04%
4-M 5 iR 29 882.13 +13 592.94 6 244.06 +2 483.17% 13 200. 13 £4 748.99% 14 150.49 =5 977.80%
AR 24 734.60 + 14 196.29 1942.59 +1 222.02% 4.800.14 +1 805.67% 4 068.86 +2 414.76%
i 2 g 2 13 252.82 £4 625.98 2 963.42 +821.50% 3369.38 =1 204.41% 6 337.95 +5 195.71
5- AR 3 o i 12 966.42 6 387.57 828.77 +239.18% 1535.24 +521.84% 2 680.26 +2 199.38%
G2 11 468.35 +3 441.99 2 631.85 +1 432,747 2 513.24 +987.24% 3 743.06 +2 842.83
o833 13 228.12 +8 939.53 1 109. 84 +573.84% 2 329.96 +900.25% 3152.96 =2 551.69%

E 5 ALY P <0.05,7 P <0.01, SHBAMELY P <0.05,Y P <0.01,

R2 FUERBYTRAREUAXRREPEBEEEDRTUHER

Table 2 Information of potential biomarkers in urine of rats from DNRe treatment group and model group

No. I/ min m/z HMDB ID ESI 5 AT VIP YRR EY
1 0.71 131. 069 4 HMDB00064 iE C,HyN; 0, 4.676 WL R creatine
2 0.73 103.075 0 HMDB00092 iE C,HyNO, 2.912 ZHEHEM dimethylglycine
3 0.86 227.091 4 HMDB00014 iF CoH 3N, 0, 4.241 Jid 4 A deoxyeytidine
4 0. 85 168.028 0 HMDB00289 il CsH,N, O, 3.001 PR uric acid
5 2.72 176.104 5 HMDB00259 il C,oH,N,0 2. 694 5-% {4 Jfi 5-hydroxytryptamine
6 3.21 443.113 1 HMDB00099 i C,H,,N,0,S 2.313 L-Bt Wik L-cystathionine
7 2.49 204. 030 1 HMDB00017 i C4HyNO, 3.371 4-If 1% R 4-pyridoxic acid
8 1.34 228.074 5 HMDB00012 i CoH,N, 04 3.264 WE IR deoxyuridine
9 7.43 253.107 8 HMDBO01389 i C;H,(N,0, 2.322 BB 2B % 3 melatonin
10 4.53 235.093 1 HMDB04095 il C, H,N,0 2.464 5-H1 48 3 {4 JliF 5-methoxytryptamine
11 1. 65 277.002 2 HMDB00134 i C,H,0, 2.176 B DR fumaric acid
12 1.66 264.054 3 HMDB00089 i CoH 5N, 04 2.286 A eytidine
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Fig. 10 Classification of potential biomarkers from aspects of chemical structure,biological function and cell location
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Table 3 Metabolic pathways of potential biomarkers obtained by MetPA analysis

ey

NGRS J5 IR ®IE & FDR i

g L 2 P REM
H& M 22 E TR IR Z B AL glycine, serine and threonine metabolism 32 0.34 3 0.0041 0.33 0.33  0.031 63
1% I 4¢3 pyrimidine metabolism 41 0.43 3 0.0083  0.66 0.34 0.03117
{0, 2 1% tryptophan metabolism 41 0.43 2 0.068 9 1 1 0. 140 21
A5 52 % RN 44 B2 £ 3§ arginine and proline metabolism 44 0.47 2 0.078 1 1 1 0.011 98
41 % By fLif vitamin Bg metabolism 9 0.09 1 0.0925 1 1 0
A1 nitrogen metabolism 9 0.09 1 0.0925 1 1 0
ZRIREFR (TCA fEFF ) tricarboxylic acid cycle 20 0.21 1 0.1948 1 1 0.026 88
WaE B, K& MMA A P alanine, aspartate and 24 0.25 1 0.2292 1 1 0.003 16
glutamate metabolism
2 b 52 2 A1 A% & R 10 3F cysteine and methionine metabolism 28 0.29 1 0.2622 1 1 0.166 14
1% % R 1L} tyrosine metabolism 42 0. 44 1 0.3678 1 1 0
I 14 £% 3} purine metabolism 68 0.72 1 0.5275 1 1 0.020 77
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