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Abstract: High fat and/or high fructose intakes lead to excessive fat storage in the liver, resulting in nonalcoholic
fatty liver disease (NAFLD), whose global incidence rate is 25.2% and rising rapidly. In this study, the effects of puerarin
intervention on NAFLD were investigated in a mouse model induced by high-fructose and high-fat diets. The results show
that the body weight and liver index of NAFLD mice decreased by 13.7% and 14.9%, respectively; the H&E staining
indicated that the liver tissue damage was mitigated and the fat vacuoles almost disappeared; and the concentrations of
inflammatory factors TNF-a, IL-18, and IL-6 decreased by 62.9%, 60.5% and 61.0%, respectively, as determined by ELISA.
LC-MS non-targeted metabolomic analysis of liver metabolism in the NAFLD mice showed that puerarin increased the levels
of metabolites L-methionine, L-serine, L-asparagine, L-phenylalanine, and aminoadipic acid; modulated the disturbances
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of cysteine and methionine metabolism pathways, glycine, serine, and threonine metabolism pathways, and phenylalanine,

tyrosine and tryptophan biosynthesis pathways. In addition, puerarin down-regulated the levels of the lipid metabolite oleic

acid and promoted the degradation of sphingolipids and regulated the levels of pentose phosphate metabolites, vitamin

metabolites, and purine and pyrimidine metabolites. In summary, puerarin regulates the disturbances of amino acid and lipid

metabolism pathways, and plays a protective role against NAFLD induced by high-fructose and high-fat diets, laying an

experimental foundation for dietary regulation of fat metabolism and even fatty liver.
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Fig.1 Effects of puerarin on body weight and liver tissue of

NAFLD mice
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Table 1 Types and changes of different metabolites in
high-fat group VS control group

Rt 4 & 5F X P{i  VIP{A FC ##
o B CH,,0, 9.28E-04 190 1.80 up
LR C.H,,0, 128E-04 1.74 474 up
AR C,H,,0,, 128E-04 174 474 up

L- &%  CHNO, 1.12E-03 172 0.78 down

L- ZBLA A  CH,,NO, 191E-02 171 0.54 down

L- E&&  CH,NO,S 2.29E-03 1.62 0.67 down

N- ¥ MmBtkE CHN,O 130E-06 156 7.07 up

L- R&BEE  CHN,O, 8.17E-05 1.51 0.72 down

H & B -L-

Ry CH,N,0, 1.95E-04 149 183 up
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IR R CH,NO, 1.32E-02 133 0.69 down
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—WHAHAB CHNO, 1.07E-04 1.13 0.38 down
=4 C,H,0,, 1.07E-04 129 7.12 up

ARATAE CHy,0p 2.64E-04 129 7.12 up
2- WA R—B  CH,0, 5.08E-03 124 033 down

5- kR LB C,HNO; 7.57E-05 122 027 down
Jr 7% )

o

CH;NO;, 6.92E-03 1.18 0.71 down
CHN,0, 1.03E-08 1.18 142 up
L-o- 8% T8 CHNO, 1.03E-08 1.13 038 down

H R
FAB R
fe g C,H,O5 1.76E-04 1.00 0.13 down

C,HNO, 1.02E-03 1.10 0.72 down

udf

C,,H;sO0, 9.85E-05 1.05 0.14 down
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Table 2 Types and changes of different metabolites in
puerarin group VS high-fat group

it 5 & 2T X P{5  VIP{E FC ##
XEZHA C,H, O, 526E-03 1.90 927 up

B3 C,H;N;Os 1.55E-02 172 390 up

PR CH;,)N,O, 6.94E-02 138 149 up
L-#%8%  CHNO, 528E-02 147 147 up
L- Z&8  CH,NO,S 238E-02 162 143 up
KAT =8  CH,NO, 9.17E-02 130 137 up

13- IMXAEZH  C,H,,O, 8.02E-03 1.82 135 up

4 T B CyHy0, 6.81E-03 182 135 up
Jk ool CsHN,  6.81E-03 1.66 132 up
FLURAE C,H,0, 1.83E-02 174 131 up
g A C,H,O, 130E-02 1.74 131 up
L- K A&BtE  CHN,0, 130E-02 151 129 up

D- 4% 5- B:82  C,H, O,P 4.13E-02 134 128 up

ELE C,sH,,NO, 831E-02 147 127 up
L- AR&AM  CH,NO, 5.02E-02 151 126 up
ﬁ;gﬁ;' CH,N,O, 475602 149 124 up
L- 8 2B CsHNO, 4.58E-02 1.72 122 up

SHER CH;,0, 1.65E-02 190 0.70 down
N- ¥ metke CHN,0 3.59E-03 1.56 0.60 down
YR BR CH,NO, 3.52E-02 133 0.55 down

L- ZBW#  CH;;NO, 931E-02 1.71 029 down
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Table 3 Types and changes of different metabolites in
positivegroup VS high-fat group
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i

Riftih 4 #k 2T P{i  VIP{E FC ##%
R CH,,N;OP 1.57E-04 2.05 138 up
H AR CHNO, 520E-04 203 142 up
L- £ 8B C,H,NO, 3.58E-05 2.02 161 up
B3 C,H;;N,Os 5.28E-03 2.01 255 up
N- FHAOmBLE  CHN,O  9.84E-06 1.97 0.44 down
L- RABME  CHN,0, 126E-04 190 135 up
KA T8 CH,NO, 422E-03 1.89 155 up
D- #Z#E 5- B8R C;H, O 2.97E-03 1.87 131 up
SR CH;;N,O, 843E-03 1.63 141 up
XEHA CsH, 0, 8.55E-02 148 199 up
L- pe#id  CH,N,0,S 201E-02 146 146 up
TR C,H; O, 2.71E-02 146 231 up
L- &&8&  CH,NO,S 140E-02 146 129 up
FaBHRE CHNO, 2.14E-02 146 157 up
PRI CHN,0, 8.73E-03 145 126 up
LI C,H,N,Os 273E-02 143 136 up
HEBEBRAB  CH,O, 3.38E-02 139 126 up
2B CH,;NO; 225E-02 136 132 up
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RIRFE CH,NOP 3.89E-02 0.84 143 up
FBLEAMRE  C,H,NOS  9.60E-02  0.83  0.34 down
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