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Effects of dietary bile acids on growth performance, rumen fermentation
and microbial community structure of goat under subacute ruminal acidosis

SONG Pin, HOU Manman, CHEN Yue, HU Dan, HAO Yanqing, WU Chen, NI Yingdong "
(College of Veterinary Medicine, Nanjing Agricultural University/Key Laboratory of Animal Physiology and
Biochemistry, Ministry of Agriculture and Rural Affairs, Nanjing 210095, China)

Abstract; The aim of this study was to evaluate the effect of feeding bile acids (BAs) on ruminal fermentation, and microbial community
in goats under subacute ruminal acidosis (SARA) induced by high concentrate diets. Eight goats during growth stage fitted with permanent
rumen fistula were randomly divided into two groups: the SARA group and the SARA+BAs group. A high—concentrate diet with a ratio of con-
centrate to forage of 70 : 30 was used to induce SARA, and the dose of BAs supplementation was 1 g/day. The pre—feeding period lasted for
2 weeks, followed by an 8 weeks experimental period. Ruminal pH in the goats was dynamically monitored at 0, 2, 3, 4, and 6 hours after
morning feeding on experimental days 1, 14, 28, 42, and 56, respectively. The levels of lactate, volatile fatty acids, and microbial composi-
tion in the ruminal fluid of the animals were measured on D56. The results showed that the average daily gain was significantly higher in the
SARA+BAs group than in the SARA group ( P<0.05), but the feed conversion ratio tended to decrease ( P<0. 10). Their ruminal pH below
5. 8 lasted more than 3 hours after morning feeding on days 1, 14, 28, 42, and 56 in the SARA group. However, the dietary supplementation

with BAs obviously increased the ruminal pH in the goats, which showed a shorter duration (less than 3 h) of rumen pH<5. 8. Compared
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with the SARA group, the runimal acetate concentration in the SARA + BAs group was significantly increased, while their lactate

concentration was markedly decreased by BAs treatment ( P<0. 05). The microbial community analysis revealed that the Chaol index, Shan-

non index, and the number of bacterial phyla in the SARA+BAs group were significantly higher than those in the SARA group (P<0.05). At

the phylum level, Desulfobacterota phylum abundance in the goats was significantly increased ( P<0.05), while the Verrucomicrobiota and

Chloroflexi phyla level were significantly decreased (P<0.05) by BAs. At the genus level, the relative abundances of Lachnospiraceae

NK3A20_group and Synirophococcus were significantly decreased (P<0.05), while the relative abundances of Ruminococcaceae_NK4A214_

group, Norank_{_Oscillospiraceae, and Veillonellaceae_UCG—-001 were significantly increased in the SARA+BAs group, compared with those

of the SARA group (P<0.05). In conclusion, dietary BAs supplementation enhanced the richness and diversity of ruminal microbial commu-

nity in SARA goats, and improved their ruminal fermentation, and thereby alleviated SARA disorders induced by high concentrate diets.

Keywords: bile acids; subacute ruminal acidosis; rumen fermentation; ruminal microbial composition; goat
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