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Abstract: In this study, the intervention effect of mussel and oyster compound on antibiotic-induced constipation in mice was investigated.
C57BL/6 female mice were administered via gavage with the mixed antibiotic solution, to establish a mouse constipation model with intestinal
flora disorder (ME). The intervention group (IC) was intragastrically administered via gavage with mussel and oyster compound (0.02 mL/g-bw).
Combined with the 16s RNA gene sequencing technology, the indices including the small intestinal propulsion rate, defecation volume, feed
consumption, intestinal flora structure were measured after 7 days to evaluate the mouse constipation model, and the intervention effect of
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mussel and oyster compound. Compared with the blank group, the small intestine propulsion rate of the ME group decreased by 22.89%
(p<0.05), the defecation amount decreased by 41.00% (p<0.05), the average daily feed consumption decreased by 2.68 g/d (»<0.05), and the
water content of feces decreased by 19.40% (p<0.05). In the meantime, the diversity of beneficial bacteria in the intestinal flora decreased in ME
group, which was manifested in the decrease in abundance of beneficial bacteria such as Prevotella-9, Lachnospiraceae, Enterobacter and
Verrucomicrobia. After the intervention with mussel and oyster compound, the IC group had an increased (by 70.00%; p<0.05) small intestine
propulsion rate, increased (by 52.00%; p<0.05) defecation volume, increased (by 18.10%; p<0.05) fecal water content, and increased diversity of
intestinal flora (as increased abundance of Proteobacteria, Fusobacteria, Akkermansia, Bacteroidetes and Verrucomicrobia), compared with ME
group. Also, the composition and structure of the intestinal flora in IC group were similar to those of the blank group. In summary, the mussel
and oyster compound could significantly improve the small intestinal peristalsis function of mice with constipation caused by antibiotics, and

increase the defecation amount and fecal water content, while regulating the structure and composition of intestinal flora of the mice with

constipation and increasing the intestinal beneficial bacteria such as Akkermansia.
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Fig.1 Changes of fecal function parameters in mice with mixed
antibiotic suspension
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Fig.2 Changes of small intestine propulsion rate and the
duration of first black stool after intragastric administration of
mixed antibiotic suspension
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Table 1 Changes of Alpha diversity index in mice fed by gavage in two-concentration mixed

Sample Shannon Simpson Chaol Ace Good’s coverage
MB2-1 5.8627 0.9611 387.2071 372.3173 0.9994
MB2-2 6.0157 0.9650 352.4286 342.5587 0.9996
MB2-3 4.6034 0.8892 406.2174 394.7931 0.9995
ME2-1 0.6138* 0.1923* 224.3606* 237.2236* 0.9994*
ME2-2 0.9860* 0.1766* 256.6083* 211.6832* 0.9995*
ME2-3 0.6138* 0.1923* 224.3606* 237.2236* 0.9994*
t{a -50.12 10.48 7.93 7.30 -30.98
pia <0.01 <0.01 =0.01 =0.02 <0.01

E: *RTAELFMER, p<0.05.
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Table 2 Proportion of composition of bacteria at phylum level (%6)

Taxon MB2-1 MB2-2 MB2-3 ME2-1 ME2-2 ME2-3
Other 1.63 2.42 2.00 3.00 1.09 2.44
Actinobacteria 1.48 0.00 1.29 0.00 0.00 1.04
Bacteroidetes 31.46 32.47 21.70 20.73 39.20 27.73
Firmicutes 54.10 51.37 65.33 26.15 39.09 4743
Fusobacteria 0.00 0.00 0.00 0.00% 1.89 145
Proteobacteria 6.12 3.60 7.55 50.12 18.73 19.91
\errucomicrobia 5.21 10.14 2.13 0.00 0.00 0.00

* 3 MMRERSES RSB MERRFERKTHEN

Table 3 Changes of intestinal microflora at genus level in mice fed by gavage in two-concentration mixed (%6)

Taxon MB2-1 MB2-2 MB2-3 ME2-1 ME2-2 ME2-3
Other 421 8.90 6.09 3.96 4.66 4.82
Bacteroides 11.58 9.71 8.22 23.69 24.03 31.67
Muribaculaceae 3.56 5.38 3.02 2.00 2.89 5.78
Prevotella-9 1.55 7.20 11.82 2.05 222 1.03
Alistipes 3.95 2.28 2.36 1.07 4.66 231
Parabacteroides 1.55 0.00 1.19 121 2.48 1.63
Lactobacillus 0.00 1.19 1.27 0.00 1.30 1.60
Clostridium 23.55 13.06 8.93 2.56 5.99 4.96
Blautia 2.24 2.30 1.33 0.00 0.00 0.00
Lachnoclostridium 2.85 1.18 2.20 1.00 1.24 212
Lachnospiraceae 9.37 11.62 11.90 6.67 3.43 4.04
Roseburia 3.42 3.09 3.44 173 5.43 148
Faecalibacterium 1.56 1.26 1.23 3.24 2.33 2.84
HTR
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Enterobacteriaceae 17.03 0.00 1.18 5.73 3.27 3.29
Citrobacter 0.00 0.00 0.00 4.19 144 10.92
Enterobacter 0.00 0.00 5.29 19.00 2.93 3.72
Escherichia-Shigella 147 0.00 273 3.60 13.32 6.94
Klebsiella 0.00 2.81 9.78 13.07 4.89 3.44
Akkermansia 5.21 18.14 10.98 0.00 0.00 0.00
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Table 4 Changes of alpha diversity index

Sample Shannon Simpson Chaol Ace Good’s coverage

ME2 1.1556% 0.3386° 246.1962° 229.0533° 0.9995%

IB 5.5594° 0.9544° 723.9699" 701.6252° 0.9989°
IC1 2.9584° 0.8119° 366.5000° 399.1935° 0.9992%
IC2 3.3963° 0.8752° 4125675 4169773 0.9994

IP 2.84303° 0.8001° 375.8571° 384.6301° 0.9994%
INR 1.7981° 0.5023° 261.3076° 299.0267° 0.9991°
t{H -141.55 -6.70 8.96 9.01 -16.59
pfE <0.01 <0.01 <0.01 <0.01 <0.01

E: RRKRNBFEARFAEREREF, p<0.05.
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Table 5 Proportion of composition of bacteria at phylum level (%6)

=5 7K PHEHER

Taxon ME 1B IC1 IC2 IP INR
Others 0.62 0.47 0.47 0.57 0.46 0.19
Actinobacteria 1.39 1.01 123 1.15 137 0.52
Bacteroidetes 25.71 44.00 31.78 33.72 3271 31.12
Epsilonbacteraeota 0.49 0.40 0.08 0.65 0.23 0.40
Firmicutes 49.39 48.80 46.92 42.46 43.97 46.69
Fusobacteria 122 0.19 0.70 0.71 0.69 0.88
Patescibacteria 0.23 0.32 0.17 0.36 011 0.13
Proteobacteria 18.98 4.56 16.00 15.96 18.47 18.54
Synergistetes 0.84 0.00 0.65 0.38 0.15 0.09
Verrucomicrobia 112 0.24 2.00 4.03 1.85 1.43
*® 6 RIBEEEERKT S5
Table 6 Proportion of intestinal flora at genus level in mice (%0)

Taxon ME B IC1 I1C2 IP INR
Other 11.67 5.80 8.73 8.73 7.76 8.41
Bacteroides 3.72 0.12 1.92 1.92 132 1.72
Enterobacter 3.62 0.00 1.81 181 121 1.61
Klebsiella 2.31 371 3.01 3.01 3.24 3.09
Alistipes 1.92 0.53 1.23 1.23 0.99 115
Citrobacter 212 111 1.61 1.61 1.45 1.56
Lachnoclostridium 2.16 6.54 4.35 4.35 5.08 4.59
Lachnospiraceae-NK4A136-group 2.84 0.82 1.83 1.83 1.50 1.72
Faecalibacterium 1.63 113 1.38 1.38 1.30 1.35
Parabacteroides 2.08 147 1.78 1.78 1.68 1.74
Lachnospiraceae-UCG-008 1.94 0.56 1.25 1.25 1.02 1.18
Escherichia-Shigella 111 1.27 1.19 1.19 1.22 1.20
Prevotella-9 1.48 1.85 1.66 1.66 1.72 1.68
Roseburia 1.13 0.24 0.69 0.69 0.54 0.64
Akkermansia 0.91 0.16 0.53 0.53 041 0.49
Lachnospiraceae_UCG-004 4.67 0.00 2.33 2.33 1.56 2.08
Clostridium_sensu_stricto 1 1.16 0.29 0.73 0.73 0.58 0.68
Phascolarctobacterium 1.84 0.40 112 112 0.88 1.04
Lactobacillus 0.61 1.42 1.02 1.02 1.15 1.06
Blautia 1.52 0.38 0.95 0.95 0.76 0.88

Sutterella 1.37 0.20 0.79 0.79 0.59 0.72
Megamonas 0.86 0.69 0.78 0.78 0.75 0.77
Parasutterella 114 0.27 0.71 0.71 0.56 0.66
Subdoligranulum 0.66 0.29 0.48 0.48 041 0.45
Ruminococcaceae_UCG-002 0.78 0.21 0.50 0.50 0.40 0.47
Anaerostipes 0.47 2.10 1.28 1.28 1.55 1.37
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