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Regulation of seabuckthorn seed oil on metabolic pathway disturbances on rats
exposed to chronic unpredictable mild stress
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Abstract: Objective To analyze and explore the changes of the metabolites in serum and urine of the chronic unpredictable
depression rat model (CUMS) rats disturbed by seabuckthorn seed oil with using nuclear magnetic resonance spectroscopy ('H-NMR)
and KEGG database. Methods CUMS was prepared and the rats seabuckthorn seed oil was ig given to intervene at the same time for
four weeks. Then the serum and the urine of rats were collected to test by "H-NMR based metabolomics approach which purpose was to
analyze the changes of the metabolites. Finally, the KEGG database was searched to analyze metabolic pathway. Results A total of 17
metabolites were identified as potential biomarkers in serum and urine for the CUMS model, of which nine metabolites were found in
serum including higher levels of lipids, B-OH-butyrate, lactate, and N-acetyl glycoprotein and lower levels of alanine, betaine,
trimethylamine N-oxide, a-glucose, and B-glucose and eight metabolites were found in urine including level increments for succinate,
aspirate and level reductions for acetate, 2-oxoglutaric acid, citrate, TMA, betaine, and phenylalanine, compared with the negative
control group (NS). After intervened by seabuckthorn seed oil, the above different metabolites have appeared different degree of
callback, closing to NS. Conclusion These metabolic responses to CUMS treatment by seabuckthorn seed oil seemed to be some
alterations in energy metabolism, lipid metabolism, amino acid metabolism, methylamine metabolism, and synthesis of neurotransmitter.
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Fig. 1 Typical '"H-NMR spectrum of rat serum and urine from control group
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Table 1 'H-NMR data and assignments of metabolites in rat serum and urine
4w B S i ¥ FEA
1 e CH, (CH,),, CH,-C=C 0.87 (m), 1.27 (m), 2.0 (m) b
2 FstEMR SCHs, yCHs, yCH,, BCH, oCH 0.93 (t,J=7.2 Hz), 1.00 (d, J= 7.2 Hz), 1.46 (m), 1.97 (m), 3.56 JIibE
(dd,J=2.4,4.2 Hz)
3 RER 8CH;, &' CH3, yCH, aCH, 0.94 (d, J= 6.6 Hz), 0.96 (dt, J= 6.6 Hz), 1.71 (m), 3.74 (m) TR
4 AR yCHs, y'CH;, BCH, «CH 0.99 (d,J=7.2 Hz), 1.04 (d,/="7.2 Hz), 2.27 (m), 3.61 (d) IR
5 PB-FR#E TR yCH, BCH, oCH, 1.2 (d,J= 6.6 Hz), 4.23 (m), 2.31 (dd, J = 6.0, 13.8Hz), 2.38 JIibE
(dd,J=17.2, 13.8 Hz)
6 FLR BCH;, aCH 1.33 (d, J=6.6 Hz), 4.11 (q,J="7.2 Hz) I
7 NER BCH;, aCH 1.48 (d,J=7.2 Hz),3.78 (q,J="7.2 Hz) il IRF}
8 MR CH; 1.91 (s) Mg PR
9 N-ZTpESRA CH; 2.04 (s) Mg R
10  O-ZBiHHE A CH, 2.14 (s) iib=)
11 4Bt CH, 2.27(s) iR
12 Pl BCH, 237(s) b
13 BEHIR CH, 241 (s) PRI
14 BREMH BCH,, «CH 2.14 (m), 2.45 (dd, J=3.6,7.8 Hz), 3.77 (dd, /= 5.4, 7.2 Hz) 1%
15 MR CH,, CH, 2.53(d,J=15.0 Hz), 2.67 (d,J= 15.0 Hz) PRI
16 2-fi/% /% PCH,,yCH, 245 (t,J=72Hz),3.02 (t, /=72 Hz) PRI
17 W CH; 2.73 (s) PRI
18 RAZIK BCH,, BCH,, aCH 2.67 (dd,J=8.4,16.8 Hz), 2.82 (dd, J=4.2, 17.4 Hz), 3.88 (dd, 7
J=42,84Hz)
19 =% CH; 2.93 (s) MG PR
20 LB CH;, CH, 3.04 (s), 3.93 (s) Mg PR
21 g N (CH»); 3.20 (s) i IRF}
22 JHEE#ER ~ CH, 3.21(s) JIIME
23 SRR CH;, CH, 3.26(s), 3.94 (s) M SR
24 HAM=HE  CH; 3.27 (s) M=)
25 HEm® CH, 3.57(s) IR
26 o-FHIZEHE 1-CH 4.65(d,J=7.8Hz) iR
27 BB 1-CH 524 (d,J=7.8 Hz) M
28 R CH 5.38(s) PR
29 WEHRMIEE CH 6.53 (s) PR
30 RH:ZHEMR  S-CH, N-CH, 3.26 (1), 3.29 () PRI
31 ER® CH 432 (dd,J=3.0,10.2 Hz) PR
32 HER H,, H, 7.05 (s), 7.75 (s) My PR
33 ANZE®R  H,&Hg Hy, Hy & Hs 7.31 (m), 7.37 (m), 7.42 (m) PR
34 Hig H-COOH 8.45 (s) MM R
35 AT Hs, H, 8.84 (d,/=7.8 Hz),9.13 (d, J= 6.6 Hz) PRI
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Fig. 2 OPLS-DA scores plot (A, C) based on '"H-NMR spectra of serum and urine obtained from rats in control group and

model group and S-plots (B, D) corresponding to OPLS-DA
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Fig. 3 Effective verification of serum and urine obtained from rats in control group and model group
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Table 2 Potential biomarkers characterized in serum and urine profile and their change trends in different groups
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Fig. 4 Scores plot from PLS-DA model classifying based on "H-NMR spectrum of serum and urine of rats in each group
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