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Study on metabolic changes of crucian carp induced by phoxim

based on 'H-NMR metabolomics
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Abstract: Objective: Standardize the use of phoxim to ensure the
safety of aquatic products. Methods: Taking freshwater crucian
an organic
the
The

carp as the research object, Selecting phoxim,

phosphorus pesticide often used in agriculture, as

representative of exogenous environmental pollutants.
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changes in normal physiological metabolism of crucian carp
by using the 'H-NMR
PLS-DA., OPLS-DA

exposed to phoxim were studied
metabonomics method combined with PCA,
and other multivariate statistical methods. Based on this, the
toxic effects of phoxim on crucian carp and the toxicological
mechanism of phoxim in the crucian carp were deduced. Results:
Compared with the control group, the metabolites in the crucian
carp serum sample of the phoxim group have a significant
increase in concentration of 3-HB, glucose and phenylalanine,
and a significant decrease of glutamic acid, alanine, asparagine,
histidine, lactic acid, glycerol phosphate of choline, phosphoric
acid, choline, choline and unsaturated fatty acids, lipids, guanine

nucleoside, inosine( P <Z0.05). Conclusion: The results showed

that phoxim can change amino acid metabolism, energy
metabolism, disturbance of neurotransmitter balance and

oxidative stress in crucian carp.and the endogenous metabolites
change may be related to ]I metabolic reactions of phoxim in
crucian carp.
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Table 1 Significantly changed metabolites with corresponding correlation coefficients between control and phoxim

[kl Lz i % S BB 2 R A 2 Y A 06 R R
Ala 1.48(d),3.77(q) —0.926
Gln 2.15(m),2.43(m),3.78(m) —0.912
Asn 2.84(dd) ,2.94(dd) ,3.95(m) —0.867
Phe 7.33(m),7.38(m).7.43(m) +0.748
His 7.06(s),7.80(s) —0.963
Lactate 1.33(d).4.12(q) —0.865
3-HB 1.14(d).2.32(m),2.42(m) .4.16 (m) +0.793
Glucose 5.23(d) ,4.65(d) ,3.90~3.26(m) , +0.823
L6.C=CCH,C=C 2.76 (m) —0.626
UFA 5.30(m) —0.615
Cho 3.19(s),3.53(1) ,4.07(t) —0.759
PC 3.22(s),3.60(1) ,4.17(t) —0.620
GPC 3.22(s),3.69(1) ,4.33(t) —0.620
Guanosine 8.00(s),5.90(d) —0.698
Inosine 8.34(s),8.23(s),6.09(d) ,4.45(m) ,4.30(m) —0.925
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