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Abstract: Objective To screen the pneumonia-related abnormal metabolites in lung tissue of mice infected by Influenza A/HIN1,
and to monitor the regulation effect of Pudilan Xiaoyan Oral Liquid and to explore potential anti-pneumonia mechanism. Methods
ICR mice were randomly divided into four groups with ten mice in each group: normal group, model group, Pudilan group, and
Ribavirin group. The mice were infected with HIN1 virus intranasally and gavage once every-day for six consecutive days. 2 h after
the last dose, the mice were sacrificed and lungs were collected. Metabolomics based on GC-MS was applied to analyze the changes
of metabolites in the lung tissue of each group. The potential biomarkers of HIN1-induced pneumonia were screened by three
conditions: P < 0.05, VIP > 1.0, and Fold Change > 1.5. Metabolic pathways related to the treatment mechanism of Pudilan Xiaoyan
Oral Liquid were analyzed. Results The infection of HIN1 virus leads to infiltration of inflammatory cells in the lungs of mice and
various degrees of pneumonitis and metabolic disorders. Pudilan Xiaoyan Oral Liquid and ribavirin can both ameliorate the symptoms of
pneumonia and play role in callback of various metabolites. Conclusion The treatment effect of Pudilan Xiaoyan Oral Liquid on
HINT1-induced pneumonia is related to the regulation effects on 14 potential biomarkers and 12 associated metabolic pathways.
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Fig. 3 PCA (A) and PLS-DA score plot (B) of lung of mice in each group
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Table 1 Potential biomarkers of HIN1-induced pneumonia

MIEZE S Fold Change VIP PAE (OWHE vs 120 HMDB PubChem KEGG
JiiIRES 2.729 400 1.226 16 <0.001 HMDB00089 6175 00475
81 %) HE TR 3.020 300 1.072 80 0.048 HMDB00625 10 690 C00257
HEEmE 1.892 700 1.015 67 <0.001 HMDBO00765 6251 00392
iR 1.500 600 1.111 81 <0.001 HMDB00696 6137 00073
HE NS 5.339 700 1.000 13 0.001 HMDB00292 1188 00385
B NEENA A% 2.312 000 1.014 97 <0.001 HMDB00299 64 959 01762
B-FRHE TR 0.424 340 1.186 35 <0.001 HMDB00357 441 01089
[y 0.291 910 1.098 02 0.002 HMDB00661 743 C00489
L-RJREIR 0.133 760 1.066 49 <0.001 HMDB00684 161 166 00328
J&§ 1% 0.519 920 1.152 72 <0.001 HMDBO01414 1045 C00134
R 74 0.583 910 1.088 65 <0.001 HMDB00070 849 00408
T 0.015 471 1.366 29 <0.001 HMDB00258 5988 00089
) g e g 0.441 100 1.051 02 <0.001 HMDB00262 1135 C00178
JRE 0.072 982 1.222 86 0.002 HMDB00296 6029 00299
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Fig. 4 Heatmap of metabolites associated with HIN1-induced pneumonia
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Fig. 5 Box-whisker Plot of normalized peak intensity of potential biomarkers of HIN1-induced pneumonia
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*siginificantly altered metabolites (1) tryptophan metabolism
(2) pyrimidine metabolism (3) arginine and valine metabolism
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(11) starch and sucrose metabolism (12) synthesis and degradation

of ketone bodies
6 SEMIEHAOMRKATT R HINT JRRREMER X
A IR B P 2%
Fig. 6 Metabolic pathway network of HIN1-induced
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