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Metabolic study of Mori Cortex on nephrogenic edema in rats
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ABSTRACT: AIM To conduct a metabolic research for a better understanding of nephrogenic edema and to as-
sess the integral efficacy of Mori Cortex in rat model. METHODS The serum creatinine, urea nitrogen, albumin
and urinary protein levels in rats were detected. UPLC-QTOF-MS was used to detect the urine metabolites changes,
Principal Component Analysis (PCA) and Orthogonal Partial Least Squares Discriminant Analysis ( OPLS-DA )
were used to screen potential biomarkers, after whose quantification, Mev software was adopted for heat map draw-
ing and hierarchical cluster analysis. RESULTS The model rats manifested significantly increased levels of ser-
um creatinine, urea nitrogen and urinary protein, decreased albumin level, and an obviously excessive amino acid
metabolism as well. The 41 identified biomarkers were mainly related to disturbances in phenylalanine, pyrimidine,
arginine and proline, glycine, serine and threonine, tryptophan, cysteine and methionine metabolism, and biosyn-
thesis of pantothenic acid and coenzyme A. A reversal trend in aforementioned levels of biochemical indexes and
most biomarkers due to the intervention by Mori Cortex signaled an improvement in the metabolic disorder, renal

dysfunction and edema. CONCLUSION The metabolic study demonstrates the pathological status of nephrogenic
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edema and assesses the effect of Mori Cortex from an overall perspective, highlighting a new approach for illustrating

Chinese medical syndrome and the underlying mechanism in the management of traditional Chinese medicine.

KEY WORDS: Mori Cortex; nephrogenic edema; metabolic study; heat map; metabolic pathway
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Tab.1 Potential biomarkers related to nephrogenic edema model
SRR Metaholites TRy feat XS T
ESI- 1 gentisate aldehyde e S C,HgO4 138.031 7
2 L-tyrosine L-T& & R CoH;  NO; 181.073 9
3 aminoparathion TSN CioHgNO3PS 261.058 9
4 S-adenosylmethionine S-HE B A i CisHy3 NgO5S 398.1372
5 L-cysteine L-2E e iR C;H;NO,S 121.019 7
6 hippuric acid PR TR CoHgNO; 179. 058 2
7 uracil TR WA I C4H,N, 0, 112.027 3
8 uridine R CoH,N, 04 244.069 5
9 4-pyridoxic acid 4-NE ML TR CsHoNO, 183.053 2
10 2-oxoglutarate oG R CsHOs 146. 021 5
11 indoxyl sulfate T PR 1 | U CgH,;NO,S 213.009 6
12 N-acetylvaline N-Z, B 45 1R C,H,;3NO; 159.089 5
13 acetaldehyde VN3 C,H,0 44.026 2
14 phenylacetylglycine RO H &R CioH; NO; 193.073 9
15 p-cresol sulfate T 158 X5 FP Iy C,Hg0,S 188.014 3
16 2-oxobutanoate 2-% M T R C4HgO4 102. 031 7
EST* 17 quinaldic acid N IR I CypH;NO, 173.047 7
18 cyperotundone 75 B el CiHyy 216.187 8
19 (2R) -2-hydroxy-2-methylbutanenitrile (2R) 2-BFIL2-HETIE CsHyNO 99. 068 40
20 indoxyl B2 CsH;NO 133.052 8
21 phenylacetic acid KR CgHg O, 136.052 4
22 3-methylcrotonylglycine 3-F L S R H AR C,H,; NO; 157.073 9
23 L-proline L% CsHyNO, 115.063 3
24 homocitric acid AR C,H,,0; 206. 042 7
25 progesterone Z{ i C, H3,0, 314.224 6
26 N4 -acetylaminobutanal NA-Z Bk 1 T CgH,; NO, 129. 079
27 kynurenic acid PN N CoH;NO; 189.042 6
28 cytidine Jit=3 CoH3N; 04 243.085 5
29 creatinine JLEF C4H,N;0 113.058 9
30 orotic acid FLIEM CsH,N, 0, 156.017 1
31 choline HE 5 CsH;,NO 104.107 5
32 linoleic acid MR CisH3, 0, 280. 240 2
33 indole-3-carboxaldehyde | s -3 - F i CyH;NO 145.052 8
34 4-hydroxybenzaldehyde 4-FR LI C,Hg 0O, 122.036 8
35 3-methylguanine 3 5L 19 i s CeH;N5O 165. 065 1
36 3-methyldioxyindole 3-H 3L — A A g s CyHyNO, 163.063 3
37 1-methylhistamine 1-F BE4H Jiie CeHy N, 125.095 3
38 creatine WLER C4HgN; 0, 131. 069 5
39 N-methylnicotinamide N-FF 008 P g C,HgN,O 136. 063 7
40 3-ureidopropionate 3-REL AR C4HgN, 05 132.053 5
41 4, 6-dihydroxyquinoline 4, 6- " FFLMEmk CyH;NO, 161.047 7
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Tab.2 Metabolic pathway enrichment analysis of nephrogenic edema model rats

R P FARARH
RN AR 1.38 x10 3 L-FREIR, SRR, O, ROMHER, KO
AR i 4.72 1073 PRWENE, PRAT, MO, FLIEMR. 3-IRIENR
K R R A 2.29%x107*  S-IRHHERER, LA, NA-ZBEIE TR, WUEF, MUR
HaEmR, ammiramis 3.40x 107 L-BReER, 2-EMF TR, M, IR
1Z TR FNEEG A LA IR 8.21 x107* L2 RaR, PRWENE, 3-IREENTR
SRR 2.28x107% 4, G- FRRngEmk, WMk, R BRMEMRER, 3-H A AT v
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