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Analysis of intestinal flora in rats with non-alcoholic fatty liver disease based on 16S
rRINA gene sequencing

Li Xiaoling, Sun Fengxia, Zhang Yingxue, Guo Yufei, Men Qiushuang (Department of
Hepatic, Beijing Hospital of Traditional Chinese Medicine, Capital Medical University,
Beijing 100010, China)

Abstract: Objective To analyze the intestinal flora of rats with non-alcoholic fatty liver
disease (NAFLD) by 16S rRNA gene sequencing technology. Methods SPF grade SD rats
were used as experimental subjects and randomly divided into normal diet group (control
group) and high-fat diet group (model group). The high-fat diet group induced NAFLD model
by consuming high-fat feed for 8 weeks. After 8 weeks, serum alanine aminotransferase (ALT),
aspartate aminotransferase (AST), high-density lipoprotein cholesterol (HDL-C), low-density
lipoprotein cholesterol (LDL-C), triglycerides (TG) and aspartate aminotransferase (AST) of
rats were detected. Liver tissue was taken for HE and oil red O staining, and fresh feces of
rats were collected for gene sequencing of the V3-V4 region of 16S rRNA in intestinal feces
using high-throughput sequencing. UPARSE software was used for operational taxonomic unit
(OTU) clustering, RDP Classifier algorithm was used for alignment analysis of OTU representative
sequences, and annotating species information of their communities at the phylum, class, order,
family, genus, species level. Based on the OTU clustering results, Alpha diversity analysis and
Beta diversity analysis were conducted using Mathur software and Qimme (V.1.8), and inter group
colony differences were analyzed by LEfSe software. Results Compared with rats in normal group,
the levels of AST [(23.63 +4.82) U/L vs (10.61 = 1.17) U/L], ALT [(9.98 £2.27) U/L vs (3.40 +
0.81) U/L], LDL-C [(0.69 + 0.11) mmol/L vs (0.34 + 0.10) mmol/L], TG [(0.90 = 0.24) mmol/L vs (0.33 £
0.13) mmol/L] and TC [(5.69 + 0.72) mmol/L vs (2.10 + 0.42) mmol/L] of rats in model group
increased significantly, the levels of HDL-C [(0.62 £ 0.14) mmol/L vs (1.07 £ 0.17) mmol/L]
reduced significantly, the differences were statistically significant (all P << 0.05). A total
of 2607 OTUs were obtained in two groups, and after leveling treatment, 2547 OTUs were
obtained, including 2367 in control group and 2168 in model group. The two groups shared
1988 OTUs. As the sample size increased, the species accumulation curve tended to flatten
out, indicating that the sample size was sufficient. In the Alpha diversity index, the Shannon
index (7.0673 + 0.4812 vs 6.1695 + 0.7165), the number of species (968.6250 + 233.0221 vs
1155.9500 + 129.0011), and PD_Whole Tree index (69.3449 + 14.2872 vs 82.0219 + 10.2012)
of rats in model group were significantly lower than those of control group, the differences
were statistically significant (all P << 0.05). The Chaol index of rats in control group was
lower than that of control group (1418.4503 £ 277.8639 vs 1599.1725 £+ 100.1048), but the
difference was not statistically significant (P > 0.05). Beta diversity analysis methods such as
principal component analysis, principal coordinate analysis, hierarchical clustering analysis,
partial least squares discriminant analysis and non metric multidimensional scaling could
completely distinguish the model group from the control group, further indicating a significant
difference in the bacterial community between the two groups. The RDP Classifier algorithm
was used to compare and analyze OTU representative sequences. The results showed that at
the phylum level, the abundance of Firmicutes and Actinobacteria in NAFLD rats increased,
among which Actinobacteria abundance increased significantly, while Bacteroidetes and
Proteobacteria abundance decreased significantly. At the class level, the relative abundance of




Actinobacteria and Erythromycetes in NAFLD rats increased significantly, while the relative
abundance of Bacteroides decreased significantly. From the perspective of order level, the relative
abundance of Coriobacteriales and Erysipelothrix in NAFLD rats increased significantly, while
the relative abundance of Lactobacillales and Acidimicrobiales decreased significantly. From
a family level, Lachnospiraceae, Ruminococcaceae, Peptostreptococcus, Erysipelotrichaceae
and Bifidobacteriaceae increased in NAFLD rats, among which Bifidobacteriaceae and
Peptostreptococcus increased significantly, while Lactobacilliaceae, the proportion of
Prevotellaceae and S24-7 groups of Bacteroideales decreased, among which Lactobacillus
decreased significantly. LEfSe was used to analyze species with significant differences between
the two groups, the results showed that there were 126 gut microbiota groups with significant
differences between the two groups, and 24 microbiota groups with LDA values greater than 3.6.
Conclusions Compared with rats in general diet group, the structure and diversity of intestinal

flora changed significantly in high-fat diet group.
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T4 CIRIFE&H

1.6 16S rRNAZEA F By 44 Kol e DAIE B
BEREA S DNANBR, I 16S rRNA V3-V4[X i
5% (319F: 5-ACTCCTACGGGAGGCAGCAG-3’,
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400~440 bp. XF3RAFHIU BT 512 BT % 5 51
AU AT 2R, 3R 26071N0TU, &t #ili~F4b
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