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Improvement of Intestinal Microbiota Function in Mice by
Compound Lactic Acid Bacteria
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WANG Zhaozhi, LIU Fei, LI Bailiang
(College of Food, Northeastern Agricultural University, Harbin 150030, China)

Abstract: The study investigated the effects of a compound lactic acid bacteria powder containing
Bifidobacterium animalis subsp. lactis XLTG11, Lactobacillus plantarum CCFM8661, Lactobacillus
paracasei Glory LP16, and Lactobacillus rhamnosus Glory LG12 on the intestinal microbiota of
mice. After adaptive feeding for 7 d, 48 BALB/c mice were randomly divided into negative control,
low-, middle-, and high-dose of compound lactic acid bacteria groups. The negative control group
received an equal volume of physiological saline via gavage, while the test groups received 5x10°,
5x107, and 5x10% CFU of the compound lactic acid bacteria powder, respectively. After 14 d of
gavage, the body weight, intestinal microbiota, histopathology, intestinal barrier, intestinal
permeability, and short-chain fatty acids (SCFAs) concentration of mice were determined. The results
showed that compared with the control group, the feeding of compound lactic acid bacteria
significantly increased the body weight of mice and the number of beneficial bacteria such as

Lactobacillus and Bifidobacterium in the feces, while significantly decreased the number of
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Clostridium perfringens. The concentration of short-chain fatty acids increased significantly,

accompanied by a significant decrease in LPS and D-lactose. Overall, the compound lactic acid

bacteria powder demonstrated the significant improvements in regulating the intestinal microbiota

of mice.

Keywords: compound lactic acid bacteria, intestinal microbiota, histopathology, intestinal barrier,

fatty acids
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WG (MUCT A MUC2) AN % 1% $5 8 (1 (Z0-1
Occludin ,Claudin—1) A 5& 3£ [ ) mRNA &3k /K-,
DL ok DN 5 3 B B DI RE . i Servicebio 2x
SYBR Green qPCR Master Mix iR 1T qPCR Jx
N, 20 pL qPCR &R RZAL$E .10 wL 2xSYBR | 1E
5149 M 18 51814 0.4 .2 wL DNA & Hg 7.2
wL A RR B K, B REARI 3 Ik, S L3 2,
1.3.5 Mm@ dman RAESH & B8
BRI e, G SRR R S >R FH T s SCRS: DN A 7 T 3
IS A T LPS iR R D-ZLRR R i
1.3.6 SCFAs #9ml % FRHL 1 g BN BEWIAZE
fEREA G, SRR B 10 fi5, B 500 wl A b i
F 1.5 mL EP &, FEIA 100 L T G I 55 ik
(IR A 1 T, 80 Hz #7530 min, #8755 7E 4 CLA
13 500 g B30 20 min, K BR8 FBT 45 44 00, B LS
W 0.22 m A HLIE B 8 I S5 AL,

1 MNAFZHHEARFRANX
Table 1 Experimental groups and feeding methods of mice
HE B R (LY B AT

4415 IR

ERINTGSIEDY

5x10° CFU B A FLBRF+1.5 mg (RS M
5x107 CFU B A FLBRH+1.5 mg (RFE G
5x10° CFU B A FLER R +1.5 mg R AH

#&2 qPCR35|#
Table 2 qPCR primers

A FURR T IE # X EZH(NC) 12 EES Y

A TR AR 4L (LP) 12 ElESy

A LR R AL (MP) 12 H R

B A FLR R T 4L (HP) 12 AR
EASR

MUC2 5'-GGCTCTGCTCTCTGTGTTATAG-3'
70-1 5'-ATCCCTCAAGGAGCCATTC-3’
Occludin 5'-CCAATGTCGAGGAGTGGG-3'
Claudin-1 5'-AAGTGCTTGGAAGACGATGA-3’

Em G4 J5 14

MUC1 5'-TGCTTACAGTTGCCAATGTCCCTAC-3'

5'= GGCTGTGAGTAAGGTGGTAGTTGTG-3"™
5'= CAGTTTGGGAAGAAGGTAGGG-3"*!
5'-CACTTGTTTTGCCAGGTTTTA-3"2
5'-CGCTGCTGTAACGAGGCT-3"
5'-CTTGGTGTTGGGTAAGAGGTT-3"™
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Table 3 Effect of compound lactic acid bacteria on body

weight of mice
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Fig. 1 Changes in intestinal microbiota of mice before and

after intervention with compound lactic acid bacteria
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Fig. 2 HE staining results of colon tissue
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Table 4 Comparison of mRNAs expression levels of mucin and tight junction proteins in each group of mice

TR E mRNA kg

Claudin-1

Occludin

MUCI MUC2
NC 1.07+0.11 1.06+0.10
LP 1.08+0.12 1.16+0.09
MP 1.10+0.14 1.24+0.12
HP 1.26+0.12" 1.32+0.09™

1.01+0.12 1.03+0.10 1.10+0.11
1.17+0.12 1.18+0.14 1.16+0.09
1.22+0.11" 1.22+0.11" 1.24+0.12
1.28+0.12" 1.30+0.10™ 1.32+0.13"

W SRR AR L, * R 25 B3 (P<0.05) %% Fon 2 82k B3 (P<0.01),
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