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normal saline on the microflora and short-chain fatty acid content in the cecum of broilers, and provide a theoretical basis
for research on targeted regulation of the early intervention technique for broilers. Methods Eighty newly hatched chickens
were randomly divided into two groups, namely the control group ( group C) and the saline group ( group S). The chickens
in the group S were orally inoculated with 0. 5 mL of sterilized saline on the first two days after hatching, while the chickens
in the group C were not treated with anything. Eight chickens from each group were randomly selected, weighed and their
cecal contents were collected on days 3 and 7. Illumina Miseq high-throughput sequencing technology was used to determine
the microfloral structure of the cecal content. The short-chain fatty acids contents in the ceca of broilers were determined by
gas chromatography. Results Experimental intervention with normal saline showed no significant effect on the average daily
weight gain of broilers in early developmental stages (P > 0.05). At the phylum level, the cecal flora profiles were similar
between the two groups. Firmicutes, Proteobacteria and Bacteroidetes were the predominant phyla in the broiler ceca. At the
genus level, compared with the group C, the relative abundance of Bacteroides and Cyanobacteria were increased by 160%
and 143% , respectively, at the age of 3 days (P < 0.05). There was no significant difference in the relative abundance of
cecal flora between the two groups at the age of 7 days. Furthermore, experimental intervention with normal saline
dramatically reduced the acetic acid, butyric acid and isovaleric acid contents in the ceca of broilers aged 3 days ( P<
0.01). However, no significant difference was found at the age of 7 days (P > 0.05). Conclusions

Experimental

intervention with normal saline has an effect on the microflora and short-chain fatty acid contents in the ceca of broilers aged

3 days, but this effect is transient and may gradually disappear with increasing age.
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Figure 1 Average daily weight gain of the broilers

in two age stages
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Table 1 Species richness and diversity of the broiler cecal microbes

A (R) ) BRALENIT FERK FREMRC FRIER PEARIER B e A
Age (days) Groups OTUs ACE Chao 1 Shannon Simpson Good’ coverage
3 C# 1015 1706 1473 3.83 0. 0677 0. 988 35
S 1146 1748 1562 3.81 0. 0904 0. 987 66
R SEM 96 166 129 0.15 0.0114 0.001 04
P {H P-value 0.515 0. 904 0.744 0. 960 0.341 0.751
7 CH 2016 3062 2842 5.33 0.0212 0.978 63
S 1938 3359 2934 5.09 0.0224 0.976 39
FrRifERR SEM 116 189 165 0.07 0.0011 0.001 62
P {H P-value 0.749 0. 453 0.793 0.132 0. 624 0. 509
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Figure 2 Relative abundance of the broiler intestinal flora at the phylum level
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Figure 3 Relative abundance of intestinal flora at the genus level
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Table 2 Analysis of abundance difference between the two groups of samples at genus level

Hilis () 12 (of:t| sS4l bR P1H
Age (days) Bacterial genus C Group S Group SEM P-value

3 Escherichia-Shigella 7 FCAT 0 @ 0.1255 0. 1672 0. 2825 0. 479
Bacteroides 1UFF T )& 0. 0493 0. 1284 0.0165 0.011°*

[ Ruminococcus ] _torques_group J8 8 BRI )& 0. 0542 0.0519 0.0128 0.931

Enterobacteriaceae_unclassified IF 5 )& 0. 0520 0. 0397 0. 0140 0. 675

Erysipelatoclostridium £1 3R % J& 0. 0632 0. 0230 0.0159 0.217

Clostridium_sensu_stricto_1 12 )& 0. 0437 0. 0221 0. 0087 0.225

Lachnospiraceae_unclassified 4215 & 0.0387 0. 0229 0. 0077 0.320

Anoxybacillus BAFT 1 & 0. 0268 0.0315 0. 0049 0. 639
Cyanobacteria_norank W AN H )& 0.0162 0. 0393 0. 0055 0.031°%

Bacteroidales_S24—7_group_norank KT B S24-7 41 0. 0295 0. 0253 0. 0052 0.704

7 Bacteroides 1Y & 0. 1007 0. 1021 0.0114 0. 955

Anoxybacillus [T 18 )& 0.0744 0. 0685 0. 0077 0.714

Ruminococcaceae_uncultured J5 5 7 /& 0. 0379 0. 0470 0. 0100 0. 667

Cyanobacteria_norank W 4N & 0. 0426 0. 0353 0. 0029 0.216

Acidobacteria_norank W7 )& 0. 0298 0. 0270 0. 0033 0. 686

Bacteroidales_S24—7_group_norank KT B S24-7 41 0.0319 0. 0230 0. 0032 0.178

Faecalibaculum JfEREEIR A H 0. 0300 0. 0243 0. 0025 0. 269

Lactobacillus FLERAT )& 0. 0276 0. 0245 0. 0027 0. 586

Lachnospiraceae_unclassified &2 5 & 0.0165 0. 0296 0. 0050 0.202

[ Ruminococcus ] _torques_group J8 8 BRI )& 0. 0190 0. 0249 0. 0048 0. 557

i * FREFBE, P<0.05,
Note. * indicates significant difference,P< 0. 05,
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Figure 4 Cluster analysis chart of the flora in cecal contents
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Figure 6 Content of short-chain fatty acids in cecal contents
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