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Abstract: Urine nontargeted metabolomics technology was developed for investigating the effect and mecha-
nism of improving learning and memory ability in APP/PS1 mice of Psoralea corylifolia. All animal experiments
were approved by the Animal Ethics Committee of Heilongjiang University of Chinese Medicine (Approval No.:
2020092502). Sixteen APP/PS1 mice were randomly divided into the model group and Psoralea corylifolia group
(0.5 g'kg™"), and eight male C57BL/6J mice of the same background were selected as control group, step-through
test and novel object recognition were used as evaluation indexes. Changes in urine endogenous metabolites of
mice from eachgroup were determined by ultra-high performance liquid chromatography-quadrupole time-of-flight
tandem mass spectrometry (UPLC-Q-TOF-MS), and differential metabolites were screened, and metabolic
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pathway enrichment analysis was performed. The results of pharmacodynamic investigation showed that Psoralea

corylifolia can reduce the dark incubation period and number of errors in APP/PS1 mice (P < 0.01) and improve

the new object recognition index of APP/PS1 mice (P < 0.01). Metabolomics analysis identified 15 differential

metabolites, and 9 differential metabolites were significantly call back by Psoralea corylifolia. Metabolic pathway

analysis showed that histidine metabolism, citric acid cycle, taurine and hypotaurine metabolism and glucose

metabolism were the main metabolic pathways of Psoralea corylifolia in improving learning and memory ability.

These studies suggest that Psoralea corylifolia improves the learning and memory ability of APP/PS1 mice, and its

mechanism may be related to improving mitochondrial dysfunction, reducing peripheral histamine level, regulating

energy metabolism disorders and antioxidant levels.
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Figure 2 PCA, OPLS-DA diagram of urine metabolism in mice of each group under positive ion mode (A, C) and negative ion mode (B,

D)

THE, B R AL B RAE AR JEE AT 9 5 [ R
5, P AN B R AR AR 2 RO B LA R s
TER o 3t — 20 AT 1E 5 e /> 34053 73 #fr (OPLS-
DA), 45 W 2C D iz . SEAEF M 7 4L B S () /N7y
TACH Y, BB R 2 A A SR W] Ry,

4 R WA B K RY (7% OPLS-DA BEALff %) =
0.995, Q" (&7~ OPLS-DA BT %) = 0.950; 7 8
BT, RY. O 43 5 4 0.998..0.968, 3 B 1l 5 L 7

R E TR LA TN B 70 R4 IR RESCR IR0 L Y 8
Table 1 Information of urine differential metabolites in APP/PS1 mice
*P<0.05,%P<0.01vsM

A2 A, OB AT ik B 7 A 2= R A,
SR TR aa A E i, IWIE3AB. K
PR & &, A ORR S REERE, HRr & 8K
ik, AME MRS 25 BUS 2 35 R 2 i K 2R A
IR S TR AT R TR - 5 SRR A A TR

22 PMERAHEBRERSN AR EERET, 4R
IRl 4. BEAS I AT MK /N2 2 T PRI B 5 R
PR R 0, RIS R kR 2 5 I B 1) A 70
%, T B B AE SRR PR B AR AR 3 ol 10

under positive and negative ion mode. "P < 0.05, “P < 0.01 vs C;

No. Mode of ion m/z t,/min Component Chemical formula VIP Tendency
Cvs M Pvs M
1 [M+H] 112.086 6 0.96 Histamine CJHN, 2.873 07 T | ##
2 [M+H] 127.050 2 1.45 Imidazoleacetic acid C,HN,0, 1.786 02 T | ##
3 [M+H] 141.065 9 1.54 Methylimidazoleacetic acid CHN,0, 1.073 6 T L #
4 [M+H] 193.034 5 1.91 Citric acid CH,0, 1.462 04 | #x T ##
5 [M+H]" 115.050 0 151 Dihydrouracil C,HN,0, 1.071 18 1 * -
6 [M+H]" 127.050 2 1.45 Thymine CHN,0, 1.776 08 T -
7 [M+H]" 113.034 7 4.11 Uracil C,HN,0, 1.011 17 1 * -
8 [M+H]' 126.102 5 0.98 N-Methylhistamine CH N, 1.61975 T ax L #
9 [M-H]" 179.056 7 115 Beta-D-Glucose CH,,0, 1.101 76 Tk 1#
10 [M-H]" 124.008 6 0.99 Taurine C,HNO,S 3.7878 ] T ##
11 [M-H]" 191.019 6 1.88 Isocitric acid CH,0, 10.457 6 ] T4
12 [M-H]" 173.009 6 2.21 cis-Aconitic acid CHO, 2.453 64 ] T ##
13 [M-H] 465.9829 6.08 dCTP C,H,N,0, P, 1.2314 T Hx -
14 [M-H] 227.066 9 4.18 Deoxyuridine C,H,,N,0, 1.808 33 L * -
15 [M-H] 241.0824 4.82 Thymidine C, H N0 2.086 78 ] -
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Figure 3 Heat maps of differential metabolites between C and M (A), between M and P (B). C: Control; M: Model; P: Psoralea
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