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ABSTRACT Opbjective: To carry out a tumor comorbid depression research from the perspective of metabolomics will make a
useful exploration for the mechanism of the occurrence and development of complex diseases and the new target of drug treatment. The
purpose of this study was to investigate low-molecular metabolites in serums of tumor-bearing mice with depressive-like behaviors by
metabolomics method, and evaluate the effect of antidepressant agent fluoxetine. Methods: The tumor-bearing mice model was establish-
ed by tumor inoculation. Fluoxetine was orally administrated for a consecutive 28-day period after the inoculation. The depressive state of
tumor-bearing mice was evaluated by behavioral responses. The metabolomic profiles were acquired based on liquid chromatography
coupled to quadrupole time of flight mass spectrometer (LC-QToF/MS). The metabolites in serum of tumor-bearing mice
characteristically different from control mice were obtained by orthogonal signal correction-partial least squares (OPLS) as multivariate
statistical analysis followed by one-dimensional screening analysis. The effect of fluoxetine on the level of these characteristic
metabolites was also observed. Results: The tumor-bearing mice exhibited depression-like behavior changes compared with that in the
control group. The treatment of fluoxetine significantly improved behavioral responses caused by tumor burden. Compared with that in
the controls, the serum concentrations of acetyl-L-carnitine and oleamide decreased significantly in the tumor-bearing group. While in the
fluoxetine-treated group, the concentrations of these endogenous compounds increased. Conclusion: The down-regulation of
characteristic metabolites derived from metabolomics analysis was associated with the depression-like state of the tumor-bearing mice.
The abnormal changes of serum metabolites could be alleviated by the treatment of antidepressant agent fluoxetine. The metabolomics
provides new insight and strategy for disease-specific biomarkers screening and drug efficacy evaluation.
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Fig.1 Effects of fluoxetine on behavioral responses in tumor-bearing mice: (A) central residence time of the open field test (**P<0.01 vs. Ctrl, #P<0.05 vs.

DIS); (B) immobility time of the tail suspension test (*P<0.05 vs. Ctrl, #P<0.05 vs. DIS)
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Fig. 2 The LC-QToF/MS base peak chromatograms of serums: (A):

control mice; (B): tumor-bearing mice
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Table 1 A list of differential metabolites in serum derived from OPLS model between control mice and tumor-bearing mice

P (Mann-Whitney

Var ID (Primary)* VIP [1] Pcorr [1] Test) P (T-Test) P (FDR) Exact MW*
est
45.0s : 303.30m/z 1.25174 0.58 0.00182 0.01048 0.00002 303.2313
45.0s: 367.30m/z 1.25584 0.66 0.00389 0.00213 0.01646 367.2233
125.0s : 400.30m/z 4.51593 0.73 0.00066 0.00083 0.00135 400.3413
245.0s : 204.10m/z 3.78473 0.59 0.03266 0.01947 0.04949 204.1223
45.0s : 282.30m/z 5.41815 0.91 0.00003 0.00000 0.00359 282.2784
45.0s : 338.30m/z 6.14113 -0.73 0.00467 0.00373 0.19121
55.0s : 437.30m/z 3.28027 0.53 0.02824 0.02218 0.82351
145.0s : 274.30m/z 2.70501 0.52 0.02824 0.05447
45.0s : 369.30m/z 1.08306 -0.28
55.0s : 478.30m/z 1.19167 0.25
Note: * Var ID (Primary): variable identity (Primary); Exact MW, exact molecular weight.
(A) Acetyl-L-carnitine (B) Oleamide
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Fig.4 Semi-quantitation of acetyl-L-carnitine (A) and oleamide (B) in control, tumor-bearing and fluoxetine-administrated mice serum samples

(**P<0.01 vs. Ctrl, ¥P<0.05 vs. DIS)
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