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Effect of Uremic Clearance Granules on improvement of chronic kidney
disease in rats based on microbiome-metabolomics and its mechanism
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( 1. Guangdong Provincial Key Laboratory of Pharmaceutical Bioactive Substances ~Guangzhou 510006 China;
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Abstract  This research aimed to study the effect of Uremic Clearance Granules on chronic kidney disease in SD rats by using the
methods of microbial functional genomics combined with metabolomics and to preliminarily explore its mechanism. The SD rat model of
chronic kidney disease was established by the adenine-induced method. After the model was successfully induced the animals were
randomly divided into a negative control group a Uremic Clearance Granule treatment group and a normal control group with 8 rats in
each group. After 4 weeks of administration animal feces and serum were collected and 16S rDNA sequencing technology was used to
analyze the abundance diversity and function prediction of intestinal microorganisms. Liquid chromatography-mass spectrometry ( LC—
MS) technology was used to perform high-throughput sequencing to detect animal serum metabolites. The MetPA database was used to
screen out potential biomarkers of chronic kidney disease in rats and conduct the enrichment analysis of metabolic pathways. Spearman’s
method was used to analyze the correlation between the two omics. The results showed that Uremic Clearance Granules effectively
improved the body weight loss and renal function—related biochemical and appearance indicators in rats with chronic kidney disease. The

results of 16S rDNA sequencing showed that Uremic Clearance Granules regulated the diversity and composition of the intestinal flora in
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rats with chronic kidney disease. The changes in the intestinal flora affected functional metabolic pathways such as amino acid
biosynthesis and metabolism lipid metabolism and carbohydrate metabolism. The results of LC-MS showed that as compared with the
negative control group 15 metabolites were reversed in the Uremic Clearance Granule treatment group among which 11 potential
marker metabolites were significantly up—regulated and 4 potential marker metabolites were significantly down—regulated. Five amino acid
metabolic pathways were mainly involved which were significantly correlated with changes in the intestinal flora. Therefore Uremic
Clearance Granules can improve the renal function of rats with chronic kidney disease and the mechanism may be related to its effect
on the amino acid metabolism pathway by regulating the intestinal flora.
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Table 1  Comparison of body weight kidney coefficient serum creatinine and blood urea nitrogen levels among three groups of rats
(x+s n=6)
s 1% /mmol +L”! /pmol+L~!
216.47+1.03 371. 62+9. 02 548.37+6. 30 0. 58+0. 01 5.81x0. 21 42. 82+0. 62
221.95+4.92 328.08+9. 111 415. 68+17. 322 1. 79+0. 09" 20.39=+1. 78 125.45+11. 677
224.22+3.72 333.83+7. 74" 465. 68+10. 70 1. 44+0. 05 13. 10+0. 49% 76.15+5.79%
Y P<0.05 2 P<0.01; 3 P<0.05 Y P<0.01( 2 ).
3.2 ( P<0.01);
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Fig.3  Diversity analysis of intestinal flora
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Fig.4 Relative abundance of species at the phylum and genus levels
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Fig.5 Species of rat intestinal flora with top 20 abundance at the phylum and genus levels in each group
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Table 2 Potential biomarker metabolites in rats with chronic kidney disease
CG vs MG MG vs PG
P VvIP P VIP

L-proline N 12 0.002 025  1.675 533 T4 0. 007 367 1. 692 338
1 2 3-trihydroxybenzene v 0.014 417 1.566 129 13 0. 049 002 1. 471 494
D-allo-isoleucine . 12 0.002 411 1.628 698 19 0.006 778 1.697 742
8-hydroxyquinoline 12 0.004 317 1.622 518 19 0.012775  1.659 401
FAPy-adenine 1?2 0.001 243 1. 678 351 T4 0.007 572 1. 695 884
D-alanine-D-serine N 12 0.001 533 1.646 063 19 0. 002 200 1.749 972
L-methionine S-oxide . 12 0.000 016  1.715 693 13 0.032 711  1.712 595
S-guanidino-3-methyl2-oxopentanoate 1?2 0. 000 344 1.706 059 13 0.013 123 1.617 814
enterolactone 12 0.001 610 1. 669 530 1 0.017 206 1. 642 936
aflatoxin B1 1 0. 029 227 1.438 937 T3 0.013 687 1. 629 760
2-pyrocatechuic acid 12 0. 002 269 1.517 171 T4 0. 006 270 1.874 252
6-methylmercaptopurine 12 0. 000 010 1.575 726 T4 0. 004 480 1. 896 755
2( 3H) -benzothiazolethione 1?2 0. 006 440 1. 473 327 13 0.017 419 1.791 172
baicalin 12 0.001 508  1.529 902 1 0. 043 963 1. 662 641
argininosuccinic acid N 1?2 0. 003 768 1. 496 795 13 0. 034 803 1. 683 856
3.5.4 KEGG MetPA 5 B-

OPLS-DA 10,

MetPA 3.6
( impact) 11 CKD
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Fig.10 KEGG analysis of metabolic pathways

11 Spearman

Fig.11 Spearman’s correlation heat map of intestinal flora and differential metabolites
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