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Abstract: The study is aimed to test the effect of Huanggin Tang (HQT) on serum metabolic profile in rats
with ulcerative colitis, and explore its possible action mechanism for ulcerative colitis (UC) rats. The model
of UC rats with cell immunoreactivity was made using a compound method (trinitrobenzene sulfonic acid plus
ethanol). Rats were randomly divided into the control group, the model group, and HQT group. Ultra
performance liquid chromatography tandem mass spectrometry (UHPLC-MS), principal component analysis
(PCA) and partial least squares-discriminant analysis (PLS-DA) were employed to analyze the metabolic profile
among normal group, the model group, HQT group. Potential biomarkers were screened in the serum based on
the variable importance projection (VIP) value > 1, P<0.05. As compared with the normal group, 16 potential
biomarkers such as valine, tryptophan, lactic acid and urea were found and identified in the serum of model
group rats.  As compared with the model group, a part of the biomarkers were restored nearly to a normal state
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after HQT administration for 10 days.

Metabolomic analysis revealed that the HQT has a certain therapeutic

effect in UC rats, and the mechanism may be related to regulation of lipid metabolism, amino acid metabolism

and energy metabolism.

Key words: Huanggin Tang; metabolomics; serum; ulcerative colitis
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Figure 2 PCA score and loading plots. A and B: PLS-DA
derived from spectra of serum from rats in normal group, model
group and HQT group. The black point denotes normal group,
the red point denotes model group, the blue point denotes HQT
group. C: PCA loading plot on the serum metabolic profiling of
control group and model group
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Table1l Potential biomarkers of ulcerative colitis (UC) rats. 1 and | represent higher and lower level in model ratsin comparison with

control group, separately

tr/min Metabolite KEGG ID Actua mass Formula VIP Trend Metabolic pathway

09673 Valine C00183 117.146 3 CsHi;NO, 5.679 l Valine biosynthesis

1.0324 Urea C00086 60.032 4 CH4N,O 4.097 l Purine and pyrimidine metabolism

13998 Cytosine C00380 111.0433 C4HsNz0 2.655 l Pyrimidine metabolism

9.2799  p-Hydroxybutyric acid C01089 104.047 3 C4HgOs 2.363 I Butanoate metabolism

9.2258  Arachidonic acid C00219 304.240 2 CyoH3,0; 2.056 l Biosynthesis of unsaturated fatty acids
14.0712 Benzoic acid C00180 122.036 8 C,HgO, 1.839 1 Phenylalanine metabolism

0.9360 Lactic acid C00186 90.031 7 C3HeO3 1.733 1 Glycolysis/Gluconeogenesis
13.7429  Acetic acid C00033 60.052 C,H4O, 1471 1 Taurine and hypotaurine metabolism

15578 Isoleucine C00407 131.094 6 CsH13NO» 1.336 l Isoleucine biosynthesis
13.3527  y-Aminobutyric acid C00334 103.063 3 C4HoNO, 1.208 I Butanoate metabolism

14192 Choline C00114 104.1708 CsH14NO 1.188 1 Glycerophospholipid metabolism

9.5208  Stearic acid C01530 284.2715 C1gH360, 1.181 1 Biosynthesis of unsaturated fatty acids
16.4326  Trimethylamine C00565 59.0735 C3HoN 1.144 l M ethane metabolism

4.0143  Tryptophan C00078 204.225 2 C11H1oN20, 1.091 l Tryptophan metabolism

1.0286  Creatine C00300 131.133 2 C4HgN30, 1.085 1 Arginine and proline metabolism
13.6623  Palmitic acid C00249 256.240 2 Ci6H320; 1.012 1 Fatty acid metabolism
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Table 2 Relative peak areas of potential biomarkers in
UHPLC-MS spectra of serum. n=10, x+s. P<0.05 "P<
0.01 vs normal group; *P<0.05, #P<0.01 vs model group

Biomarker Relative peak area

Normal group ~ Model group HQT group
Valine 5221+751 44.65+243" 4506+ 18.76
Urea 1445+353 11.32+091° 11.86+058
Cytosine 3.68+ 0.60 264+074" 3.25+037"
Arachidonic acid 449+091  351+075  4.03+045
Benzoic acid 2.30+0.34 3.08+083  1.85+047%
Lactic acid 3.27+042 485+115"  3.69+0.70"
Isoleucine 1.60+037  1.07+031" 1.09+0.30
y-Aminobutyricacid ~ 1.37+0.10  1.54+011"  1.44+0.06"
Choline 190+ 047  244+066  1.98+0.38"
Stearic acid 422+017  445+006" 4.43+0.09
Tryptophan 0.46 + 0.01 0.27+0.07" 0.28+0.06
Creatine 6.52 + 0.42 7.68+206"  3.81+0.56™
Palmitic acid 1.70+ 0.20 191+022° 1.72+0.08"
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Figure 3 The correlation analysis of change trend of potential
molecular markers in the model compared to normal group
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Figure 4 Summary of pathway analysis. a Valine, leucine
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metabolism
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Figure 5 The metabolic network of serum endogenous metabolites. The red color represents up-regulated, and the blue color repre-

sents down-regulated in the normal group compared to the model group
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