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Abstract: The study was designed to explore the influence of high-fat diet on the metabolism profile of
feces and intestinal contents of golden hamster to provide new information for the mechanism of drug action.
Twelve golden hamsters fed with high-fat diet and twelve golden hamsters fed with normal diet were used
as model group and control group, respectively. Serum samples were collected from the normal group and
the model group at 2 weeks, 4 weeks and 8 weeks after the induction of high-fat diet. Serum biochemical
parameters were measured in the control and model groups. The levels of triglyceride (TG), total cholesterol
(TC), low density lipoprotein cholesterol (LDL-C) levels in model group were higher than the control group.
After 8 weeks, the feces and intestine contents were taken. The intestine was divided into four sections:
jgjunum, ileum, cecum and colon. The changes of endogenous metabolitesin intestinal contents were analyzed
by "H NMR based metabolomics combined with multivariate statistical analysis to find the significant differences
in metabolites. The metabolic profiles of hyperlipidemia model group and control group were significantly
distinguished by the othorgonal partial least squares-discriminate anaysis, (OPLS-DA). Compared with the
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control group, the endogenous metabolites in feces such as amino acids, faity acids, tricarboxylic acid cycle
intermediates and nucleotides related to intestinal microflora were changed significantly (P < 0.05), and the
amino acid metabolites, protein spoilage products and choline metabolites in intestinal contents had significant
changes (P<0.05). The data suggest that the intestinal microflora plays an important role in the development
of hyperlipidemia in golden hamsters from the molecular level of metabolites. This result provides useful
information for the clinical treatment of hyperlipidemia and development of hyperlipidemia drug.
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Figure 1 OPLS-DA scores plot (a) and loadings plot (b)
derived from *HNMR spectra of feces. HFD: High-fat diet; C:
Control. n=12
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Table 1 Serum biochemistry test results from control and high-fat diet (HFD) groups of hamsters. TG: Triglyceride; TC: Tota

cholesterol; LDL-C: Low density lipoprotein cholesterol; HDL-C: High density lipoprotein cholesterol.

##P < 0.001 vs control

n=12. *P<0.05, #P<0.01,

C HFD
Parameter
2 Weeks 4 Weeks 8 Weeks 2 Weeks 4 Weeks 8 Weeks
TG/ mmol-L 2 2.03+0.77 1.62+0.36 1.25 + 0.92 2.92+ 0.99* 2.44 + 059" 2.70 = 1.17%
TC/ mmol-L™* 3.34+074 271+ 033 3.71+045 5.06 + 0.57%# 4.65 + 0.96" 4.77 +0.77%
LDL-C/ mmol-L* 1.26 +0.43 1.26+0.24 1.07+0.77 1.81+0.32% 2.39+ 0.96"# 2.23 + 0.99%
HDL-C/ mmol-L™* 2.07 + 046 1.45+0.21 2.64+ 0.50 3.25 + 0.50"# 2.14 + 0.31%# 2.56 + 0.47
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Table 2 Differential metabolites of feces, metabolic pathways,
as well as fold changes between control and HFD group. The
red indicated the HFD-induced significant elevations whereas the
blueindicated decreases. n=12

Metabolite HFD/C Metabolic pathway

Acetate 0.78 Fatty acid oxidation
Glutamate 0.84 Glutamate metabolism
Isoleucine 121 Valine, leucine and isoleucine degradation
Lactate 1.22 Glycolysis
Leucine 1.19 Valine, leucine and isoleucine degradation
Propionate 0.62 Propanoate metabolism
Serine 1.06 M ethionine metabolism
Succinate 1.19 TCA cycle
Thymine 1.06 Nucleotide metabolism
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Figure 2 OPLS-DA scores plot (Ieft) and loadings plot (right)
derived from *H NMR spectra of intestinal contents. a Jejunum;
b: lleum; ¢: Cecum; d: Colon. For a, bandc, n=12; Ford, n=6
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Table3 Basic parameters of OPLS-DA models

Sample RX ReY lod Oﬁﬁ;g:A
Jejunum 0.902 0.930 0.793 0.013
lleum 0.924 0.939 0.763 0.009
Cecum 0.860 0.995 0.933 0.000
Colon 0.633 0.957 0.820 0.010
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Figure3 Different metabolitesin jejunum (a), ileum (b), cecum
(c) and colon (d) contents. 'P<0.05, “"P<0.01, ""P<0.001 vs
control. n=12ina bandc;, n=6ind
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