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[ Abstract] Objective To observe the effects of gut microbiota metabolite succinic acid on blood lipids, glucose
tolerance and liver pathological morphology in nonalcoholic fatty liver disease (NAFLD) mice.Methods  From September
2021 to March 2022, experiments were carried out in the Laboratory of Guizhou Medical University. 40 male C57 mice were
randomly divided into normal diet group (ND group) and normal diet + succinic acid treatment group (ND + Suc group),
high-fat diet group (HFD group), high-fat diet group + succinic acid treatment group (HFD + Suc group), 10 animals in each
group. The mice were fed with 2.5% succinic acid, the HFD group was fed with high-fat diet to establish the NAFLD model,
and the HFD + Suc group was fed with 2.5% succinic acid. Glycerol (TG) and total cholesterol (TC) levels, hematoxylin-eosin
(HE) staining and oil red O staining in liver tissue were used to observe liver lipid deposition and hepatocyte pathological
changes.Results After 15 weeks of the experiment, compared with the ND group, the HFD group increased body weight,
blood glucose, serum TG and TC levels at each time point (0, 15, 30, 60, 120 min) of the OGTT test (P <0.01). Compared with
other groups, body weight, blood glucose, serum TG and TC levels at each time point (0, 15, 30, 60, 120 min) of OGIT test

in HFD + Suc group were decreased (P <0.01); There was no statistical significance in the comparison of indicators (P>
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0.05). HE staining and Oil Red O staining showed that hepatocytes in the liver tissue of the mice in the ND group and ND

+ Suc group were neatly arranged, the nucleus was large and round, the lobular structure was clearly visible, and no obvi-

ous lipid deposition was observed; the mice in the HFD group had liver tissue. Fat deposition was diffusely distributed in

the cells, mainly mixed with large and small vesicles, and some nuclei were squeezed and deformed or even disappeared, and

the arrangement of liver cells was disordered; the hepatic steatosis and hepatic lipid deposition in the HFD + Suc group

were significantly less than those in the HFD group. Conclusion The intestinal flora metabolite succinate can reduce the

body weight, serum TG and TC levels of NAFLD mice, alleviate the impaired glucose regulation and liver lipid deposition,

and has a potential therapeutic effect on NAFLD.
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(P<0.05), L33,
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Tab. 3  Comparison of serum TG and TC levels of mice in
four groups
) n TG TC

ND 44 10 1.41 £0.35 2.03 £0.12
ND + Suc 21 10 1.42+0.28 2.12 +£0.40
HFD 2 10 2.79 £0.52*° 5.37 £0.46*
HFD + Suc 44 10 2.12+0.21" 3.77 +0. 46"
F/P #[a){g 34.160/ <0.001 83.094/ <0.001

.5 ND 414 ,°P <0.01; 5 ND + Suc 41 HL#:,"P <0.01; 5
HFD 41 lb§:, P <0.01

2.4 AH/NRIFAZIRR L SEEE B/ ,ND 4 |
ND + Suc ZH /N FRUH-IE 20 2 JH- 240 i HE 51 4 55, 40 A%
KR, T8t A2 T, 4B 5T A U0 B S Bg 105 25 ot e A8
PE /N EERTE AT UL, HFD 25 /N BURT DL 40 i ok 18
G AT BRIUTRR, LA/ IR M 40 B Rl 17 28 1 32
B AN A B B AR B A O I R HES 2K L, R
VLA B A A IR NE . HFD + Suc 2H W] WL BLHE 23 A 7N a3
YRR IT 40 MG I 725V | 4 HFD 2H B Sy %, Jh4r O 4
Y] 7R g 10T 2 2060, 240 A% R IR 6, HED 28 A]
DLRANASGE B £ 8 T 5k 8 P 43 A, HED + Suc 2 7]
DT AR BCLE o A, BRFE#% HFD 41/ BRI S i 2
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Tab.1 Comparison of body weight of mice in four groups before and after the experiment

] n ND 2 ND + Suc 4 HFD 4] HED + Suc 41 FH P
SLUGHT 10 16.13 £0.77 16.25 £0.46 16.36 £0.91 15.94 +£0.50 0.683 0.569
256 15 e 10 28.85 £2.05 28.03 £1.00 40.50 +1.27¢ 30.96 +1.94" 124. 681 <0.001
/P BT A 21.953/ <0.001 31.168/ <0.001 51.358/ <0.001 26.911/ <0.001

TE: 5 ND 4114, *P <0.01; 5 ND + Suc 4 He#,"P <0.01; 55 HFD 411442, P <0.01

R2 44/ OCTT AIEE s MK A (% +5, mmol/L)
Tab.2 Comparison of blood glucose levels at different time points of OGTT in 4 groups of mice

HoH n 0 min 15 min 30 min 60 min 120 min
ND 2 10 5.75 +0.85 15.18 £3.00 13.35 £2.59 9.21 £2.32 6.84+1.14
ND + Suc 4 10 6.70 £1.94 12.77 £3.82 11.39 £3.31 9.56 £4.28 7.11£2.14
HFD 2 10 11.70 £2.42* 22.95 £2.40° 19.43 £3.26" 17.54 £1. 84 12.89 +2. 14
HFD + Suc 4 10 7.93+1.15" 18.68 +1.45" 16.13 1. 19" 14.30 +1.26" 10.61 =1.20"
F/P 4 [a) {8 23.383/ <0.001 24.948/ <0.001 16.461/ <0.001 22.307/ <0.001 28.455/ <0.001

.5 ND 41 LA, “P <0.01 ;5 ND + Suc 41 [b#¢,P P <0.01 ;55 HFD 40 k%%, P <0.01
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