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Figure 1 Technical route for exploring the impact of the “excessive heat and fire toxin” syndrome on the body’s urinary proteome
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Figure 2 Principal component analysis results of differential proteins identified in the comparison between the “excessive heat-toxin” syndrome

group and the healthy group
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Table 1 Random grouping results of comparison between “excessive
heat and fire toxin” syndrome group and healthy group

mesnl esemeym POL LR R &N
1 331 106.14 67.93%
2 446 103.97 76.69%
3 377 105.13 72.11%
4 261 97.83 62.52%
5 500 104.67 79.07%
6 341 104.63 69.32%
7 218 91.59 57.99%
8 210 102.31 51.28%
9 570 106.47 81.32%
10 368 96.13 73.88%
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Table 2 The top 10 differential proteins with the smallest P-values, the top 10 with the largest FC values, and the top 10 with the smallest FC values
in the comparison between the “excessive heat and fire toxicity” syndrome group and the healthy group

UniProt ¥4k

4 EASEA | 7 AR PfH ZE R
015211 Ral 1 WA 5 R i 23 T2 0.05 1.55x107° [14,15]
P22732 TR AR K R2 2.54 4.69x107°

QYUKNS Tl gRFETFmC 0.03 6.26x107" [16~19]
P08473 2.00 1.30x1077 [20]
Q93050 i P A 3.01 1.87x1077
AOPJK 1 TR AR KRS LA 10 3.56 521x1077
P31431 LR E AR -4 2.74 6.60x1077
P15144 ANMKEEN 1.51 6.66x1077
QIEHB4 Na" B R IR FHE R A 2.77 6.81x1077
Q495M3 TR AR K36 1712 221 8.88x1077
Q92538 TR R S AR S M A T AR B R AP S AT IR A e R T 1 0.03 7.40x107° [21,22]
P32321 T Tt 2 il 0.12 5.87x107° [23]
Q9BQ52 elaCHZ WAL BR R Z2 0 1.23x107° [24]
P55039 KEWIEGTPE & & F24uk 13.76 1.36x10™
P11498 AT 2 A T 0.02 2.00x1073 [25,26]
Q86Y78 B Ly6/ SRR AV B IR BOS V) 2 AR 25 /IR 1 6 0.12 2.89x1073
095219 IriEERE A4 28.67 3.16x107° [27]
QINS86 FEEMER G RBCHEER2 25.51 5.60x1073 [28]
QYY4F4 M2 A TOGES MM 41 2 BE 1 1 20.33 8.24x1073
Q29865 NE AR 1 254 U2 M HT R Calt 0.18 2.11x1072
P02585 IS EAC 0.15 2.32x1072
Q4G148 A AL AL 60.13 2.80x1072
P25713 SREHmEA3 0.15 3.03x1072
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Figure 3 Results of principal component analysis of differential proteins identified before and after administration in the “excessive heat-toxin”

syndrome
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Table 3 Random grouping results of “excessive heat and fire toxin”
syndrome before and after administration

mpen EsEege 0L LMER TR
1 168 118.85 29.26%
2 194 127.20 34.43%
3 190 114.72 39.62%
4 178 115.38 35.18%
5 151 109.39 27.56%
6 204 119.36 41.49%
7 178 120.01 32.58%
8 251 125.81 49.88%
9 168 114.14 32.06%
10 147 118.25 19.56%
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Table 4 The top 10 differential proteins with the smallest P-values, the top 10 with the largest FC values, and the top 10 with the smallest FC values

identified before and after administration for the “excessive heat-toxin” syndrome
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095219 Sk E R4 6.39 3.92x1072
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This study used urine proteomics to characterize the differentially expressed proteins in the treatment of “excessive heat-toxin”
syndrome with Huanglian Jiedu Wan (HLJDW), and preliminarily explored its mechanism of action at the level of urine samples.
Urine samples were collected from 32 patients with the “excessive heat and fiery toxin” syndrome who met the inclusion criteria
before and after administration, and urine samples were additionally collected from 33 healthy subjects. First, urinary proteins were
extracted, the protein concentration was determined by the Bradford method, and urinary proteins were enzymatically digested by
filter-aided sample preparation. Then, high-performance liquid chromatography-tandem mass spectrometry was used to screen
differentially expressed proteins in urine between 33 normal people and 32 patients in the “excessive fire-toxin” syndrome group, and
between 32 patients in the “excessive fire-toxin” syndrome group and 32 HLJDW-medicated patients with “excessive fire-toxin”
syndrome. Hierarchical cluster analysis and principal component analysis were used to distinguish samples. The DAVID database was
used for enrichment analysis of biological processes and molecular functions of the identified differentially expressed proteins; the
Kyoto Encyclopedia of Genes and Genomes (KEGG) was used to enrich related pathways; and the literature was searched for
functional analysis of the differentially expressed proteins. A total of 473 differentially expressed proteins were screened between the
“excessive fire-toxin” syndrome group and the healthy group, and 283 differentially expressed proteins were screened between the
“excessive fire-toxin” syndrome group and the HLIDW-medicated group. Among them, the differentially expressed proteins common
to both groups with obvious therapeutic trends included DRG2, SNX4, and LANCL2, which could improve “excessive heat-toxin”
syndrome by regulating inflammatory responses, autophagy pathways, and mediating cytokine release. The results of DAVID
enrichment analysis showed that the screened differentially expressed proteins were mainly involved in biological processes such as
cell migration, intracellular protein transport, vesicle-mediated transport, immune response, tricarboxylic acid cycle, glycolysis, and
regulation of lipid metabolism. KEGG enrichment analysis mainly included extracellular matrix-receptor interaction, tricarboxylic
acid cycle, cysteine and methionine metabolism, pyruvate metabolism, biosynthesis of nucleotide sugars, and AMPK signaling
pathway. Urinary proteins in “excessive heat-toxin” syndrome is significantly different from those in healthy status and after
medication. Most differentially expressed proteins are related to excessive heat or viral infection. At the same time, HLIDW in the
treatment of “excessive heat-toxin” syndrome are mainly involved in energy metabolism processes, especially the tricarboxylic acid
cycle, glycolysis, AMPK signaling pathway, etc. The differentially expressed proteins screened in this study may serve as potential
targets for “excessive heat-toxin” syndrome, opening a new window for a deeper scientific explanation of “excessive heat-toxin”
syndrome.

Huanglian Jiedu Wan, “excessive heat-toxin” syndrome, clinical urine samples, proteomics, mechanism of action
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