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Abstract: In this paper, the lipidomics was used to analyze the changes to address how Uncaria interrupts
lipid metabolism in the liver of spontaneously hypertensive rats, and to explore the mechanism of action of Uncaria.
All the experiments were approved by the animal protection and use committee of Shandong University of Tradi-
tional Chinese Medicine. UHPLC-Q Extractive orbitrap high-resolution mass spectrometry was used to collect
lipid metabolite information of the rat livers. Through pattern recognition, matters with noticeable differences were
recognized. Mass spectrum and data base searching helped to identify the potential biomarkers. Pattern recognition
results indicated that the rats from control versus SHR group showed clear differences. Compared with the rats
from the control group, there are decreases in sphosphatidylcholine, phosphatidic acid, diacylglycerol and sphingo-
myelin in rats from the SHR group, however lysophosphatidylcholine, triglyceride, linoleic acid, arachidonic acid
and ceramide are increased. Uncaria could regulate the disorder of lipid metabolism by interfering with glycero-

phospholipid, sphingolipid, linoleic acid, and arachidonic acid metabolic pathways. This study provided the mecha-
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nistic understanding of the impact of Uncaria on lipid metabolism and revealed the lipid metabolism pathways

affected to offer the explanation for the complex mechanism of action.

Key words: lipidomics; liver; spontaneous hypertensive rat; Uncaria; high resolution mass spectrometry
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Figure 1 Blood pressure changes of spontaneously hypertension
rats (SHR) after 4 weeks of continuous administration. "P<0.05 vs

model group. SBP: Systolic blood pressure
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Table 1

signals in positive and negative ion modes

Relative standard deviation (RSD) values of 10 ion

Positive ty RSD Negative t RSD
mode (m/z) /min (%, n=9) mode (m/z) /min (%, n=9)
437.344 73 9.45 4.13 300.263 68 7.93 2.67
505.308 86 8.57 3.13 350.127 24 3.04 7.04
585.312 27 9.47 4.73 400.187 19 9.71 1.55
613.442 97 9.25 4.57 426.924 11 15.67 4.20
667.52589  13.50 2.88 470.279 72 9.70 2.30
685.498 81 13.44 2.74 508.340 74 8.48 1.35
746.558 88 12.01 2.53 550.292 13 8.58 0.62
790.621 11 12.88 2.53 606.273 35 5.71 3.21
818.57122  11.58 2.09 763.51132  11.00 0.74
950.593 13 10.74 3.38 910.50795  10.66 2.20
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Figure 2  Principal component analysis (PCA) scores plots in
positive (A) and negative (B) mode, partial least squares-discrimi-
nant analysis (PLS-DA) scores plots in positive (C) and negative
(D) mode and permutation test in positive (E) and negative (F)
mode. QC: Quality control; SHR: Spontaneously hypertensive
rats. n =7
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BRI 27 R B, Ui B X e AR B ARG BE M E
5, WE 4 FR.

0K R 2 AT 40 H, 5 IR 4HAH EE, SHR
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lysoPC)TAG ) & & F+ 5, [E I SMPC. % l5E& (phos-
phatidic acid, PA). H i — i (diacylglycerol, DAG) [
PN, 2R IA ARG 3 AL 32 B S W AR e T R
AR DA R H B AR AR AR DG . 2 R TS AN R R
Hiv 2 TE TR BT AR IR e 10 B B 6T SHR JHF I AR 5
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Figure 3 Mass spectrometry analysis of potential biomarkers. lysoPE (20:4) m/z 502.329 44 positive ion mode (A), lysoPE (20:4) m/z
500.279 82 negative ion mode (B), PE (22:4/22:5) m/z 840.576 29 negative ion mode (C), PG (16:0/20:4) m/z 769.502 99 negative ion

mode (D)
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Relative peak areas of potential biomarkers in UHPLC-MS spectra of liver in SHR group in comparison with normal and treat-

ment groups. "P<0.05 vs SHR, n =7, x + 5. LA: Linoleic acid; AA: Arachidonic acid; PA: Phosphatidic acid
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Figure 5 The metabolic network of liver endogenous metabolites. 1 and | represent high and low level in SHR in comparison with nor-

mal group, separately. Phosphate metabolic pathway (orange), glyceride metabolic pathway (yellow), sphingolipid metabolic pathway

(blue), arachidonic acid metabolic pathway (red). PG: Phosphatidylglycerol; PI: Phosphatidylinositol; PGP: Glycerophospholipid; G-3-P:
Glycerol-3-phosphate; PLA,: Phospholipase A,; PLA,: Phospholipase A,; DGAT: Diacylglycerol O-acyltransferase; GPAT: Glycerol-3-phos-

phateacyl-transferase; AGPAT: Acylglycerol-3-phosphateacyl-transferase
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