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Effect and Mechanism of Prunellae Spica on Metabolic Syndrome in Rats
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[ Abstract] Objective: Metabolic syndrome is the inherent phenotype of many diseases, which
seriously endangers the cardio-cerebrovascular system. Prunellae Spica can regulate lipid metabolism disorder in
high-fat mice and inhibit the metabolic disorder of liver injury. This study analyzed the effect of Prunellae Spica
on metabolic syndrome and its mechanism, and it is of great significance to find potential safe drugs from natural
products. Method: In this study, the metabolic syndrome model was induced by fructose. The metabolomics
method based on gas chromatography-mass spectrometry (GC-MS) was used to explore the effect and
mechanism of Prunellae Spica on rats with metabolic syndrome. Result: Pharmacological results showed that
Prunellae Spica significantly reduced the body weight, blood lipid level and lipid peroxidation level and inhibited
the release of tumor necrosis factor-a (TNF-a) in rats with metabolic syndrome. Thus, Prunellae Spica protected

the liver and maintained its normal functions. Multivariate statistical analysis revealed that metabolites in the
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serum of rats with metabolic syndrome changed significantly, which was improved after Prunellae Spica
treatment. Compared with the metabolites in normal group, 11 differential metabolic markers were found in rats
with metabolic syndrome. Compared with model group, Prunellae Spica group had 8 significantly different
metabolic markers, among which phosphate, pyruvic acid and succinic acid were common markers. Pathway
analysis indicated that the regulatory effect of Prunellaec Spica was mainly related to citrate cycle, glycolysis and
gluconeogenesis, serine/threonine and glycine metabolic pathways. Conclusion: Prunellae Spica can be used as

a potential natural source for the treatment of metabolic syndrome. It can regulate the metabolic disorder in

metabolic syndrome via energy and amino acid metabolism.
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Table 1 Effect of Prunellae Spica on weight,blood lipid level and liver index in rats (x+s,n=10)
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EH A 386.9+32.90 0.020+0.00 1.61£0.23 0.21+0.04 0.45+0.075 1.07+0.17
A 70 24 551.2+36.63 0.020+0.00 2.15+£0.31% 0.57+0.10” 0.74+0.09” 0.96+0.13
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WA TT 0.05 503.0+£31.11% 0.023+0.00 1.49+0.12" 0.29+0.06" 0.47+0.08" 0.97+0.15

S IE W4 R U P<0.05,7P<0.01; S HERLA AP P<0.05,YP<0.01(F 2 FIFE 3 [H)

3.2 EARREXS AR AKCE R R g T TG TC &
LDL-C & e Fl e iR R X AL | E i 2 —
5 IEH 4 E BT 4L % TG . TC Ml LDL-C 7K - i
FH TR (P<0.01) , i B AR 41 1 g 7K 7 2L 5 B Al B
A PR S, A R FEAR TR KB TG TC M
LDL-C 7K (P<0.05,P<0.01) , ¥t B E 4 25 BLA i %
R ARG 1t Ji 7K 7, 95 i A ZE AL AR . S AL L
A B R B A RN R A VT 41 X HDL-C 22 3 ¥ e 4t it

®2 EHRERBEXNKRSMABERNRERFHZE (3xs,2=10)

3.3 B bR R I IR AR DL R AR RE TR T 5 Y
o SIEE AR ERENISS T BIRIA R
SURFIE 7P GSH Al SOD BH f F [ (P<0.05) , 1fif MDA
W & 7t i (P<0.05) , $27R AR 25 G AE R BRI P A7
75 B 0 0 S A A5 B B o AR Ak . SRR A P AR
SR B2 K T IE GSH Fi SOD /K SF- B & 7 i/ (P<
0.05), 1fif MDA 7K - BH i F# 41k (P<0.05) . L3 2.

Table 2 Effect of Prunellae Spica on oxidative stress index and inflammatory factor in rats (x+s,n=10)
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Fig. 1 GC-MS total ion chromatogram of different treatment of
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Fig.3 Screening of differential markers volcano plot and VIP diagram
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