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[ ABSTRACT ] Aim  To investigate the regulatory effects of coenzyme Q10 (CoQ10) on blood lipid level and intesti-
nal flora abundance in atherosclerotic (As) rats. Methods 24 rats were randomly divided into control group, As
group and CoQ10 intervention group. Rats in the As group and CoQ10 intervention group were fed with high-fat chow for 2

weeks, combined with abdominal aortic balloon injury to replicate the As model.  CoQ10 was administered by gavage start-
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ing on the next day of modeling, once daily for 4 weeks.  Aortic Movat’s staining and lipid levels were used to verify the
effect of CoQ10 intervention in As, and the abundance of intestinal flora in intestinal contents was analyzed using met-
agenomics. Results Compared with the control group, rat aortic tissues in the As group showed endothelial damage,
structural disorganization of the internal elastic plate and inflammatory infiltration, serum triglyceride (TG) , total cholester-
ol (TC) and low density lipoprotein cholesterol ( LDLC) levels were increased, and high density lipoprotein cholesterol
(HDLC) levels were decreased.  Compared with the As group, the structure of the endothelial cells of the aorta and the
structure of the endothelial cells, the internal elastic plates and the smooth muscle cell morphology were relatively regular,
serum TC, TG and LDLC levels were decreased, and HDLC levels were increased in the CoQ10 intervention group.  Com-
pared with the control group, the intestinal bacterial biodiversity in the As group was reduced. At the phylum level, the
abundance of the Firmicutes and the Bacteroidetes were down-regulated, whereas that of Proteobacteria was up-regulated.

At the genus level, the relative abundance of Lactobacillus, Bacteroides, Akkermansia, Limosilactobacillus, Parabacteroides
and Ligilactobacillus was down-regulated, and the relative abundance of Muribaculum was up-regulated. ~ Compared with
the As group, CoQ10 intervention restored the biodiversity of the intestinal microbiota in As rats and increased the relative
abundance of Firmicutes, Bacteroidetes, Lactobacillus, Bacteroides, Akkermansia, Limosilactobacillus, Parabacteroides and
Ligilactobacillus , while reducing the relative abundance of Proteobacteria and Muribaculum (all P<0.05). Conclusion

CoQ10 can regulate blood lipid levels in As rats, upregulate the abundance of beneficial microbiota, downregulate the abun-

dance of harmful microbiota, and modulate the diversity of the gut microbiota.
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Table 1. Comparison of blood lipid levels of rats in

each group BT ;mmol/L
~ X BRAL As 41 CoQl0 T4 .., .
5 N Z
Eiztay (n=8) (n=8) (n=8) A P
TC 3.620.43  8.45+0.84* 4.21+0.48% 112.343 <0.001
TG 6.32+0.81 9.11+1.12* 7.33+1.01* 12.195 <0.001

HDLC 2.83+0.28 0.93+0.18* 2.10+0.32" 77.453 <0.001

LDLC  0.97+0.12 2.85+0.32* 1.16+0.11* 148.998 <0.001
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Table 2. Differential species analysis of rat intestinal flora at the phylum level in each group

TR AL (n=8) As 4 (n=8) CoQ10 THiZH (n=8) GiiH P

&) 12.90(11.95,13.48) 6.93(5.64,9.69)" 11.07(9.67,12.24)® 11.614  0.003
JEERETE ] 47.34(41.29,61.86) 35.07(22.09,39.87)" 51.53(39.03,57.08)™ 9.029 0.011
AT 31.54(27.21,36.47) 27.70(20.03,33.09) 26.82(23.05,31.64) 1.766  0.414
OB 0.35(0.00,1.11) 0.00(0.00,0.66) 0.28(0.20,0.35) 1.731  0.421
L] 0.91(0.69,1.88) 3.41(2.94,3.67)" 1.74(1.44.,2.03)™ 12.316  0.002
IEREAAT) 0.10(0.00,1.70) 0.00(0.00,0.08) 0.05(0.03,0.05) 1.977  0.372
FEMETRAI] 2.99(1.75,4.94) 3.61(2.04,4.57) 3.37(3.24,3.60) 0.152  0.927
FoAth 1.82(1.11,5.12) 0.98(0.88,2.75) 1.68(1.39,2.00) 1.766  0.414
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Figure 4. Bar chart of the species composition structure of rats in each group
F3. EAXRBEKTEGERE = RO H
Table 3. Differential species analysis of rat intestinal flora at the genus level in each group
A XHHRA (n=8) As H(n=8) CoQ10 F gl (n=8) it P
FLIRHF 35.99(28.48,41.99) 1.30(0.46,1.48)" 22.42(14.48,32.11)®  12.784  0.002
BT 25.12(19.49,29.17) 2.63(1.94,7.11)" 12.55(8.79,14.61)"  11.556  0.003
B 5 2[RI 6.46(5.61,7.47) 2.27(0.79,3.66)" 4.75(4.23,5.17)™ 14.749  0.001
WV L AT B 8.28(7.79,9.54) 0.16(0.10,0.20)" 6.61(5.36,7.32)® 14.000  0.001
J& AT v 2.92(2.25,3.46) 12.31(11.00,12.50)* 2.76 (2.20,3.91)" 13.391  0.001
BT P 12.44(11.02,17.06) 2.00(1.76,3.88)" 10.04(7.30,10.78)® 12.887  0.002
PHERATER 14.73(11.70,18.26) 0.52(0.13,0.88)" 5.38(4.63,6.55)™ 15. 158 0.001
PR RH 1.97(1.52,5.29) 1.80(0.68,2.67) 1.91(1.31,2.28) 0.246  0.884
KIGHF B 0.96(0.22,1.76) 0.22(0.06,6.84) 3.65(0.27,6.74) 2.382 0.304
By 7 ) o 8 PR 0.45(0.30,2.54) 2.67(0.28,5.62) 3.52(1.59,4.04) 2.632  0.268
A ok 2.18(1.54,2.76) 1.35(0.59,3.43) 2.81(1.74,3.15) 2.667 0.264
R 0.69(0.04,3.14) 0.03(0.01,0.83) 0.45(0.25,0.73) 2.716 0.257
HoAh 6.04(3.21,15.20) 5.02(3.60,7.26) 5.48(4.48,5.79) 0.363  0.834

H:a h P<0.05, 5XF R A ;b Ry P<0.05,5 As A H3,
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