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Clinical metabolomics research on Xiaozhang Tie with the umbilical
compress therapy for cirrhotic ascites

HE Ze-hui*, ZHANG Kai®, YANG Tac?, XING Feng?®, LIU Cheng-hai®, ZHANG Yong-tai',
LIU Zhen-da', FENG Nian-ping"”

(1. School of Pharmacy, Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China; 2. First
Teaching Hospital of Tianjin University of Traditional Chinese Medicine, Tianjin 300193, China; 3. Shuguang
Hospital Affiliated to Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China)

Abstract: We used metabolomics technology to identify and understand the biomarkers and therapeutic mecha-
nisms of umbilical compress therapy based on Xiaozhang Tie (XT) to provide scientific evidence for its clinical
application. A total of 10 patients with cirrhotic ascites and gastrointestinal motility disorders who were hospitalized
in the Shuguang Hospital Affiliated to Shanghai University of Traditional Chinese Medicine from November 2017
to June 2018 were divided into a placebo group (4 cases) or an XT group (5 cases), and 10 healthy volunteers were
included as controls. This clinical trial was approved according to the Ethics Committee of Shuguang Hospital
Affiliated to Shanghai University of Traditional Chinese Medicine (2017-528-11-01). The patients in the XT group
were given umbilical compress therapy with Xiaozhang Tie, and patients in the placebo group were administered a
plaster patch in which the drug content was less than 5%, receiving one patch per day for three consecutive days.
Non-targeted metabolomics technology and UPLC-Q/Orbitrap-MS/MS analysis technology were utilized to
investigate the fluctuations in endogenous metabolic profiles in the patient's urine prior to and after administration
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of XT. By analyzing and comparing the urine metabolic profiles of patients with cirrhotic ascites to those of
healthy volunteers, a total of 31 biomarkers were identified, 14 of which were significantly decreased by the inter-
vention with Xiaozhang Tie (P <0.05). Pathway enrichment analysis revealed that phenylalanine metabolism and
tryptophan metabolism are key pathways affected by XT treatment. The results suggest that XT can alleviate
cirrhotic ascites by modulating abnormalities in amino acid metabolism.
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Table 1 Baseline information of various groups (Xiaozhang Tie is abbreviated as XT, international normalized ratio is abbreviated as INR)

Baseline information Placebo group XT group Healthy volunteer
Gender (male, %) 3 (75.0%) 5 (83.3%) 5 (50%)
Hepatic encephalopathy (n, %) 0 (0%) 0 (0%) 0 (0%)
Albumin level is below standard (n, %) 4 (100%) 6 (100%) 0 (0%)
Total bilirubin level is over standard (n, %) 2 (50.0%) 4 (66.7%) 0 (0%)
INR is over standard (n, %) 0 (0%) 0 (0%) 0 (0%)
Depth of ascitic fluid is over standard (n, %) 4 (100%) 6 (100%) NA
Child-Pugh level B (n, %) 3 (75.0%) 5 (83.3%) NA
Table 2 Biochemical indicators of various groups
Observational indicator Plficebo group Placebo group .XT group XT group
prior treatment post treatment prior treatment post treatment
Albumin level / g-L* 25.48+1.88 27.71+3.78 26.21 +2.66 26.11+3.24
Total bilirubin level / pmol-L* 35.86 +19.10 38.88 +23.65 45.21 + 28.60 54.25 + 25.70
INR 1.43+0.19 1.40+0.15 1.44+0.14 1.53+0.22
Depth of ascitic fluid / cm 8.85+4.39 9.00 +4.13 9.23+3.58 7.30+5.38
Creatinine level / umol-L* 87.22 +28.53 92.94 + 39.02 94.68 + 42.05 102.61 + 45.11
Child-Pugh score 9.75 + 0.96 9.50 + 0.58 9.67 +0.82 9.83+1.33
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Figure 1 PCA score plot (A), OPLS-DA score plot (B) and associated permutation test (C) of urine samples before administration in nor-

mal group and case group. -B means urine samples collected before treatment
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Figure 2 PCA score plot (A), PLS-DA score plot (B) of urine samples from normal group and placebo group and XT group. -T means

urine samples collected after treatment

Table 3
vs Placebo-T; #P<0.05, 24P<0.01 vs XT-B

Identification results of potential biomarkers in urine. “P<0.05, “P<0.01, ""P<0.001 vs Normal-B; *P<0.05, #P<0.01, **P<0.001

. Actual . Fold change (FC)
No. T::::;::: molecular Major(:;fgmem (Exrigz) Metabolite VIP  Case-Bl  XTT/  XT-T/
weight Normal-B  Placebo-T XT-B
1 0.99 131.069 5 86.096 8 4.36 Creatinine 14.75 0.68" 0.94 0.96
2 9.70 146.069 4 102.034 1, 83.060 9 5.52 Glutamine 7.16 0.31™ 0.49 0.96
3 20.01 121.089 1 105.042 5, 102.066 4 4.12 Phenylethylamine 5.31 221" 1.87## 1.04
4 1.07 203.115 4 144.101 6 0.94 Acetylcarnitine 5.05 0.34" 0.41 3.07
5 14.21 466.256 8 289.1216 1.46 Androsterone glucuronide 3.59 0.07™ 1.88 0.93
6 1.44 174.0155 129.018 1, 85.028 0 -2.24 cis-Aconitic acid 3.06 0.66™ 1.32 1.03
7 1.88 220.084 4 204.028 9, 186.018 3 0.71 5-Hydroxy-L-tryptophan 2.95 1.52" 0.60* 0.97
8 3.35 219.110 2 202.106 9, 90.055 4 0.35 Pantothenic acid 2.27 0.42™ 1.27 1.07
9 1.02 83.0735 - 6.61 Piperideine 2.07 0.53" 0.96 0.89
10 1.89 217.1310 102.034 1 0.65 Carnitine 2.02 0.24 1.85 2.90
11 0.99 188.126 9 130.086 0, 84.081 2 0.65 Homo-L-arginine 1.90 0.43™ 0.52 0.98
12 1.82 85.052 4 - 2.17 2-Pyrrolidinone 1.87 0.49" 0.43 1.49
13 1.45 117.0790 72.081 4 4.87 Valine 1.53 0.63™ 0.57 1.02
14 4.67 205.037 1 159.091 4, 132.049 9 0.69 Xanthurenic acid 141 0.48" 0.56 0.72
15 1.43 125.058 9 109.034 2, 83.022 1 4.29 5-Methylcytosine 1.39 2.15™ 1.23 1.12
16 1.48 189.063 3 172.040 0, 130.049 8 0.67 N-Acetylglutamic acid 1.35 0.47 1.16 1.15
17 1.10 160.036 4 115.002 3, 96.958 6 -1.41 Oxoadipic acid 1.32 0.79 0.57% 0.88
18 11.63 346.213 5 331.1351 -1.04 Corticosterone 1.27 0.08™ 0.90 1.05
19 1.03 227.089 9 135.028 6 -0.69 Deoxycytidine 1.25 0.55" 1.61 1.27
20 111 206.042 0 187.024 0 -0.51 2-Methylcitric acid 1.23 0.79 0.53% 0.84
21 0.86 162.100 1 128.019 1 1.27 5-Hydroxylysine 1.01 4.43" 4.22 1.16
22 0.97 202.142 6 186.112 3 0.85 N,N-Dimethylarginine 0.98 1.04 0.54% 0.99
23 10.59 121.0197 105.042 5 4.13 Cysteine 0.92 58.83™" 0.51% 1.08
24 1.05 129.042 4 114.066 2 2.75 Pyroglutamic acid 0.90 0.82 0.89 1.2644
25 2.54 191.057 9 157.083 2, 111.539 6 1.08 5-HIAA 0.86 1.20 2.64% 1.09
26 2.40 198.052 2 151.059 9, 137.023 1 -0.38 Vanillylmandelic acid 0.68 0.73 0.45% 0.84
27 1.29 131.094 4 86.096 9 2.44 Leucine 0.50 1.16 0.14 0.194
28 1.03 189.110 9 144.101 6 0.57 Homocitrulline 0.47 1.07 0.91 1.3344
29 1.92 152.033 2 136.047 9, 125.986 1 2.13 Xanthine 0.46 121 0.68" 1.09
30 1.03 126.042 8 110.029 4, 84.081 0 3.34 Thymine 0.29 1.36 1.01 1.4944
31 1.07 149.050 7 115.069 5, 104.070 8 1.34 Methionine 0.29 1.12 0.85 1.394
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Figure 3 Hierarchically clustered heatmap of the urine metabolites levels of human (A: Normal-B group versus Case-B group; B: XT-B

group versus XT-T group; C: Normal-T group, Placebo-T group and XT-T group)
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Figure 4 Urine biomarker pathway as visualized by bubble plots. A: Case-B group versus Normal-B group; B: XT-T group versus Placebo-

T group
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