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Abstract: Objective To investigated the effects of total extraction of Odontites vulgaris (TOT) on material and energy metabolism,
liver tissue metabolism, and differential metabolites in rats with heat diseases, in order to clarify the mechanism of TOT’s action and
its attribution to the cold and heat properties. Methods Chemical composition of TOT were measured by ultra-high performance
liquid chromatography (HPLC) combined with mass spectrometer (LC-MS), and the total flavonoid content were measured by UV-
VIS spectrophotometer. To treat rats with heat disease, TOT was administered by gavage after ig levothyroxine sodium tablets and sc

yeast were used. Rat enzyme indices of material and energy metabolism were measured using enzyme linked immunoassays. Non-
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targeted metabolomic analysis of liver tissue of rats with febrile disease induced by levothyroxine sodium tablets was performed by
LC-MS to explore the effect of TOT on its differential metabolites and metabolic pathways, elucidate the biological significance of
differential metabolites, and explore the attribution of TOT’s medicinal properties. Results A total of 29 components were identified
using LC-MS, including 14 flavonoids, three phenylpropanoids, three phenylethanol glycosides, two terpenoids, two fatty acids, one
alkaloid, and four other components. The content of total flavonoids in TOT was 14.73 mg/g. TOT significantly reduced the activity
levels of seven enzymes, including liver glycogen phosphorylase (PYGL) and adenosine triphosphate (ATP), in the liver tissue of rats
with heat disease induced by levothyroxine sodium tablets (P < 0.05). It also notably decreased the activity levels of four enzymes,
including adenylate kinase (ADK), in the liver tissue of rats with febrile disease induced by dry yeast (P < 0.05). The non-targeted
metabolomics analysis of liver tissue revealed that 14 different metabolites in both the normal and heat disease model groups exhibited
reversed levels following TOT administration, predominantly involving glycerophospholipids, purines, and other metabolites.
Enrichment analysis indicated that TOT primarily impacted several metabolic pathways including glycerophospholipid metabolism,
purine metabolism, and glutathione metabolism. Conclusion TOT reduces the material and energy metabolism in rats with heat
disease induced by levothyroxine sodium tablets and dry yeast.
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Table 1 Identification results of components of TOT
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7-04-D-
R
e
5 YEPH  CaHaOu E¥T 8794 4491080  449.1080 05 287.0545,85.028 0 19
6 KCEFF  EWETT CaHxOs BT 883 652135 6252135 13 325.0936,163.0393 20
7 PRIAH  CaHaOw EBET 10001 4331130 4331130 02 271.0612,121.064 6 21-22
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0--D-
AR
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96.9698
23 FKoEHE EHBEHE CaHxOs BT 8881 6231963 6231963 =30 461.163 8, 161.022 6 3
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Fig. 1 Effects of TOT on body temperature in model 1 (A) and model 2 (B) heat syndrome rats (X + s, n=8)
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Fig.2 Effects of TOT on substance and energy metabolism in rats with different heat syndrome model rats (X + s, n =8)
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Table 2 Biomarkers of liver tissue in rats with heat syndrome induced by levothyroxine sodium tablets

e i
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R TOT L
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“1” indicates up-regulation, “|” indicates down-regulation; "P < 0.05 **P <0.01 vs model group.
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Fig. 4 Heat map of relationship between key differential metabolites and material energy metabolism in heat syndrome rats
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