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The composition and diversity of intestinal flora in rats with

spleen deficiency diarrhea

YAN Zhigiang ZHAI Shaoqin ZHANG Yifan CHEN Chunlin”

(Chongqing Academy of Animal Sciences, Rongchang, Chongqing 402460, China)

Abstract: To investigate the structural characteristics and diversity of intestinal flora in rats with spleen deficiency
diarrhea, twenty-four healthy rats were randomly divided into two groups, a control group and a model group. The model
group was artificially replicated with a model of spleen deficiency diarrhea using the method of eating disorder and bitter
cold. The highly variable V3-V4 region of the bacterial 16S rDNA gene of the rats intestinal contents was PCR-
amplified using universal primers, and the amplicons were subjected to high-throughput sequencing using the Hiseq2500
platform. With bioinformatics analysis, the o diversity index indicates that there were not statistically significant
differences in the intestinal microbial diversity between spleen-deficiency and diarrhea rats and normal rats. At the
phylum level, the dominant phylums of the two groups were Firmicutes, Bacteroidetes, Actinobacteria and

Proteobacteria. Compared with the control group, the relative abundance of Firmicutes, Actinobacteria, Proteo-bacteria
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and Spirochaetes in the model group increased, and the relative abundance of the Bacteroidetes was significantly
reduced(P<0.05). At the genus level, the core flora of the two groups was Eubacterium_coprostanoligenes_group.
Compared with the control group, the relative abundance of Eubacterium_coprostanoligenes_group and Jeotgalicoccus
increased in the model group, and the increase of Jeotgalicoccus was significant(P<0.05); while the relative abundance
of Romboutsia, Bacteroides and Odoribacter decreased, and Odoribacter decreased significantly(P<0.05). PICRUSt
gene prediction showed that the intestinal microorganisms of rats were mainly metabolic functions, including sugar
metabolism, amino acid metabolism, energy metabolism, cofactors and vitamin metabolism, but there were differences in
various metabolic functions in the control group and model group. In conclusion, spleen deficiency diarrhea could cause
changes of bacterial diversity in the intestine of rats, and significantly reduce the relative abundance of Bacteroidetes in

the intestinal flora.
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Table 1 The o diversity and richness indices of the intestinal flora of the tested rats

Sobs Shannon Simpson Ace Goods_coverage
DZ 1175.00+59.38 6.08=0.35 0.86:0.01 1540.29+112.11 0.99+0.00
MX 1164.40+29.87 6.53+0.37 0.96+0.01 1554.33486.56 0.99+0.00
P 0.73 0.85 0.70 0.83 0.94
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Table 2 The relative abundance of species at the phylum level of the intestinal flora of the tested rats

1%

Firmicutes Bacteroidetes Actinobacteria Proteobacteria Spirochaetes

DZz1 64.51 18.03 6.24 6.93 3.37

DZ2 49.74 43.34 1.05 347 0.15

DZ3 66.56 28.49 1.96 1.25 0.67

DZ4 72.13 21.01 244 2.80 0.52

DZ5 69.17 26.18 0.99 1.46 0.92

MX1 70.42 19.67 4.73 4.28 0.06

MX2 74.37 12.01 4.86 4.22 3.73

MX3 70.05 12.87 7.01 3.03 5.94

MX4 59.93 18.21 7.56 10.26 2.93

MX5 79.98 15.00 2.36 1.21 0.32

DZ 64.42 27.41 2.54 3.18 1.13

MX 70.95 15.55" 5.30 4.60 2.60

1%
Patescibacteria Kiritimatiellacota Epsilonbacteraeota Deferribacteres Tenericutes

DZz1 0.44 0.07 0.11 0.04 0.11

DZz2 0.08 0.09 1.09 0.69 0.02

DZz3 0.23 0.23 0.15 0.04 0.09

Dz4 0.54 0.18 0.08 0.02 0.06

DZs5 0.52 0.41 0.14 0.03 0.03

MX1 0.49 0.08 0.09 0.04 0.04

MX2 0.47 0.06 0.08 0.03 0.07

MX3 0.24 0.26 0.04 0.01 0.43

MX4 0.23 0.58 0.09 0.03 0.07

MX5 0.15 0.44 0.32 0.05 0.02

Dz 0.36 0.20 0.31 0.16 0.06

MX 0.32 0.28 0.12 0.03 0.13

il (P<0.05)
3 NK4A136
5 1 NK4A214  (Rumino-
(Eubacterium_coprostanoligenes_group) coccaceac NK4A214 group) Jeotgalicoccus
(Romboutsia) (Alloprevotella) Jeotgalicoccus
(Quinella) NK4A136 (P<0.05) _UCG-003
(Lachnospiraceac NK4A136 group) (Bacteroides)
5 (Lactobacillus) Odoribacter
NK4A136 1 Odoribacter
(Corynebacterium_1) ~UCG-003 (P<0.05)

(Prevotellaceaec UCG—003)
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Table 3 The relative abundance of species at the genus level of the intestinal flora of the tested rats

%

Eubacterium_copro Lachnospiraceae . Prevotellaceae

stanoligenes_group Romboutsia NK4A136_group UCG-003 Corynebacterium_1 Quinella
DZ1 7.94 6.60 8.90 1.47 441 1.33
DZz2 19.95 0.71 2.11 7.08 0.70 6.99
DZ3 20.23 3.10 4.34 2.66 1.09 3.66
Dz4 15.44 7.55 1.23 3.37 1.45 3.65
DZ5 12.84 9.66 1.70 2.83 0.06 2.76
MX1 28.70 8.47 2.06 1.94 3.17 0.38
MX2 16.41 4.50 12.09 2.01 3.93 0.33
MX3 11.43 3.40 3.95 5.56 5.26 1.46
MX4 13.89 2.97 4.54 5.94 4.94 1.84
MXS5 14.51 4.32 8.80 0.95 1.47 1.87
Dz 15.28 5.52 3.66 3.48 1.54 3.68
MX 16.99 4.73 6.29 3.28 3.75 1.18
1%

Bacteroides R;g;?;?:i;gi; Alloprevotella Lactobacillus Odoribacter Jeotgalicoccus

DZ1 0.64 1.89 0.54 2.86 0.16 0.14
Dz2 7.99 0.72 12.13 0.28 0.64 0.05
DZ3 2.62 1.02 3.53 7.74 0.30 0.04
Dz4 2.18 2.27 0.70 1.35 0.29 0.03
DZ5 2.49 3.69 2.74 2.54 0.19 0.01
MX1 1.42 1.39 0.38 3.11 0.01 0.27
MX2 0.63 2.30 0.12 0.36 0.07 0.48
MX3 0.49 0.54 0.23 0.67 0.09 0.45
MX4 1.98 3.89 0.19 0.75 0.01 0.22
MXS5 3.71 4.56 0.44 0.83 0.08 0.04
DZ 3.18 1.92 3.93 2.95 0.32 0.05
MX 1.65 2.54 0.27 1.14 0.05* 0.29*

o (P<0.05)
2.5 PICRUSt EREIhaeFumLE
PICRUSt
( 4

(P 0.05)
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Table 4 The relative abundance of functional genes of the intestinal flora of the tested rats

%

Dz 26.25 23.52 14.06 10.28 10.04 6.81 5.15 3.87
MX 27.12 23.99 12.87 10.29 10.05 7.08 4.72 3.82
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