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Survival of Bacillus subtilis natto in rumen and duodenum
of Holstein dairy cows

DONG Shu-hui'?, WANG Jia-gi'* . PENG Hua', SUN Peng', BU Deng-pan',
ZHOU Ling-yun', KANG Hai-ying'
(1. State Key Laboratory of Animal Nutrition/ Institute of Animal Science. Chinese Academy of Agricultural Sciences. Beijing 100193, China;

2. College of Animal Science and Technology, Gansu Agricultural University, Lanzhou 730070, China)

Abstract Experiments in vitro and in vivo were conducted to evaluate the survival of B. subtilis natto (BSN) in the
gastrointestinal tract of Holstein dairy cows. In experiment 1. the two treatment groups were strained rumen fluid and
duodenum fluid inoculated with BSN at 10° cfu/mL level.and control group was strained rumen fluid or duodenum fluid
without BSN inoculantions, all three groups were incubated in vitro at 39 C . Changes of BSN spore counts and volatile
fatty acid in rumen fluid were monitored at 0,6, 12,24,48 and 72 h. Changes of BSN spore counts in duodenum fluid
were monitored at 0,1.2,3,4,5 and 6 h. In experiment 2 : 7 cows were randomly assigned to two groups. Four cows
were infused with 100 mL BSN culture (10° spores/mL) into rumen through rumen cannula,and the other three cows did
not receive infusion. Rumen fluid, duodenum fluid and feces were collected at 6,12,24,48,72 h after the infusion. The
results of rumen fermentation showed that spores increased in the first 24 h,and then decreased. The survival rate of
BSN was 191. 3% and 175. 9% at 24 h and 72 h, respectively. In addition, BSN increased the concentration of

propionate and butyrate in rumen fluid (P<C0.05), but reduced the concentration of acetic acid, isobutyric acid and
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isovaleric acid(P<C0.01). The results of duodenum fermentation showed that spore counts tended to increase in the

first 1 h (P>>0.05) ,and then decreased gradually,decreased sharply after 3 h. The survival rate of BSN was 159.2% ,

121.4% and 35. 7% at 1,3 and 6 h, respectively. The results of in vivo experiments indicated that spore counts

continued to decrease in rumen, duodenum as well as feces and almost cannot be detected at 48 h after infusion in all of

the location. In conclusion,BSN spores have the ability to survive in rumen and alter rumen fermentation. BSN spores are

able to survive in duodenum fluid up to 3 h. However, the spores cannot permanently colonize in the gastrointestinal tract

of Holstein dairy cows.
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Fig. 2 Changes of spore counts in strained
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