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Abstract: The use of probiotics is one of the non-antibiotic methods of preventing and controlling bacterial infections in

aquaculture. Lactobacillus acidophilus can secrete antimicrobial substances in the body, which can inhibit the growth of harmful
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bacteria, regulate the micro-ecological balance of intestinal tract, and enhance the resistance to toxicity and disease. We analyzed

the growth of L. acidophilus, Vibrio parahaemolyticus, V. harveyi and V. coralliilyticus under different oxygen environments and

different media conditions, and systematically evaluated the antagonistic effect of L. acidophilus on the above mentioned Vibrio

species, as well as the composition and changes of the intestinal flora of Litopenaeus vannamei, by using Oxford cup method and

liquid culture method in addition with PCR fluorescence quantification and high throughput sequencing technology. The re-

sults show that anaero bic environment promoted the growth of V. harveyi significantly (P<0.05). Different ratios of media had a

significant effect on the growth of all the four bacteria. L. acidophilus inhibited the growth of all the three Vibrio species effec-

tively (P<0.05). In the background of intestinal flora of prawns, L. acidophilus inhibited the growth of V. parahaemolyticus signi-

ficantly (P<0.05). The proportion of Vibrio spp. decreased significantly in the bacterial solution and supernatant groups compar-

ed with the control group. Beneficial genera of bacteria increased significantly in the high bacterial concentration group. The re-

sults indicate that L. acidophilus inhibits the growth of the above three Vibrio species in plate and liquid cultures, and inhibits the

growth of V. parahaemolyticus in the background of prawn intestinal microbiota, being able to optimize the structure of micro-

biota.

Keywords: Lactobacillus acidophilus; Vibrio; Antagonism; Litopenaeus vannamei; Intestinal flora structure
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Fig. 1 Growth of four bacterial species in aerobic and

anaerobic environments

Note: Different letters represent significant differences between groups
for the same strain (P<0.05). The same case in the following figures.
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Table 1 Antagonistic effect of L. acidophilus on three
Vibrio species measured by Oxford cup method

bk T AR k"

Strain Diameter of inhibition zone/mm Sensitivity
HWI1 10.67+0.47 AF
FRX1 19.67£0.47 ++
RS1 12.67+1.25 1

T+ G+ P

Note: ++. High sensitivity; +. Medium sensitivity.
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Fig. 3 Vibrio count (a) and copy number (b) with different initial bacterial concentrations of L. acidophilus
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Fig. 6 Relative abundance of intestinal flora at phyla level in each group

Note: Blank control group; NC. Negative control group; PC. Positive control group; TS. Supernatant group; TLL. Low concentration group;
TLH. High concentration group; 0. 0 h; 72. 72 h. The same case in the following figures.
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Fig. 7 Relative abundance of intestinal flora at family level in each group
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