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Study on quality markers of Zanthoxyli Pericarpium on warming middle-
energizer to alleviate pain based on serum medicinal chemistry
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Abstract: Objective Based on concept of quality marker (Q-Marker) of traditional Chinese medicine, middle-warming and pain-
alleviating efficacy of Huajiao (Zanthoxyli Pericarpium) was verified, and then the migration components of its in blood of normal rats
and model rats were analyzed. Methods Rat model of epigastric pain caused by cold pathogens invading the stomach was established
by ig ice water combined with ice bath, and Zanthoxyli Pericarpium extract was ig for 2 weeks. Pathological changes were detected,
including rats in general, whole blood count, organ index and gastric tissue. UPLC-Q-Extractive-Orbitrap MS was used to collect the
data of serum samples in control group, model group, blank administration group, and Zanthoxyli Pericarpium high-dose group.
Principal component and orthogonal partial least squares discriminant method were employed to analyze the potential effective
compound of Zanthoxyli Pericarpium on effect of middle-warming and analgesic efficacy. Furthermore, protein target of component
in blood was screened by reverse docking with PharmMapper, and Kyoto encyclopedia of genes and genomes (KEGG) pathway
enrichment analysis was performed; Component-target-pathway network was constructed; Molecular docking was applied to verify

the main pathway. Results Compared with model group, auricles color of rats in Zanthoxyli Pericarpium group was obviously
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reddened, and counts of leukocytes, lymphocytes and mononuclear macrophages in blood were significantly increased (P < 0.05), and
thymus index was increased (P < 0.01). Local necrotic exfoliation and cellular denaturation of gastric tissue were reduced. Seven
components were identified from serum of rats in blank administration group and Zanthoxyli Pericarpium high-dose group, among
which four were prototype components (hydroxy-o-sanshool, hydroxy-f-sanshool, hydroxy-e-sanshool, dihydroxy-a-sanshool), three
of which were metabolites; Among them, dihydroxy-a-sanshool was only present in serum of rats in Zanthoxyli Pericarpium high-dose
group. The blood components of Zanthoxyli Pericarpium could bind well to peroxisome proliferator activated receptor (PPAR)
signaling pathway and Th17 cell differentiation-related target proteins of fatty acid binding protein 3 (FABP3), retinoid X receptor 3
(RXRB), FABP7, Janus kinase 3 (JAK3) through hydrogen bonds. Conclusion Zanthoxyli Pericarpium may regulate the immune
system through PPAR and Th17 cell differentiation signaling pathways to exert its middle-warming and pain-alleviating effect.
Hydroxy-sanshool components can be used as Q-Marker for the effect of Zanthoxyli Pericarpium for in-depth research.

Key words: Zanthoxyli Pericarpium; warm middle-to alleviate pain; serum pharmacochemistry; quality markers; hydroxy-a-sanshool;

hydroxy-B-sanshool; hydroxy-ge-sanshool; dihydroxy-a-sanshool
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Fig. 1 Effect of Zanthoxyli Pericarpium on auricle color (A), pathological changes of gastric tissue (B) and organ index (C) of

rats with epigastric pain caused by cold evil invading (n = 6)
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Table 1 Effect of Zanthoxyli Pericarpium on whole blood cells of rats with epigastric pain caused by cold evil invading (X + s,
n=206)

HEH/AX10°4L

A R meke) oo T e PR R ERRATR
iR — 11.96+3.83 8.59+2.14 2.78+1.22 0.56+0.22 0.03240.008
g Ry — 4.44+1.68" 3.06+1.13* 1.00+0.23* 0.17+0.05* 0.014+0.005"
Bt - FH A AL 1000 10.11 +4.59% 9.12+4.67" 1.83+0.44" 0.39+0.13% 0.0244+0.014
i 5 7.6710.61 6.25+1.24 1.6710.43 0.29+0.06 0.014+0.011

10 8.75+2.42% 7.01+0.89" 1.75+0.41 0.38+0.12% 0.024+0.009
20 9.31+2.94% 6.94+2.72% 1.55+0.38 0.33+0.06" 0.014+0.011

HXHRALEE: "P<0.05 “P<0.01; SERAHE: *P<0.05 #P<0.01
*P<0.05 *P<0.01 vs control group; *P <0.05 *P<0.01 vs model group
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Fig. 2 Total ion chromatograms of representative serum samples of rats in control group (A), blank administration group (B),

model group (C) and Zanthoxyli Pericarpium high-dose group (D) in positive ion mode
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Fig. 3 PCA (A) and OPLS-DA (B) of serum profile of rats in each group in positive ion mode
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Table 2 Identification of components and metabolites of Zanthoxyli Pericarpium absorbed in serum

/z . .
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* 2 3oL F B b S5
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Fig. 4 Relative abundance of transitional components in blood of rats in each group
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