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Abstract: The effects of five strains of Lactobacillus paracasei from Tibet on constipation and gut microbiota of mice were
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studied. One hundred and sixty male Kunming mice were randomly divided into two groups: A and B. Each group was
randomly divided into a blank subgroup, a model subgroup, five experimental strain (including T1-5, T1-7, T1-9, T1-d, and
5B-1) subgroup and a control strain 6108 subgroup for the laxative function test, with 10 mice in each subgroup. Among
them, 80 mice in group A were used to measure the small intestine propulsion rate of mice, and 80 mice in group B were
used to measure defecation status. Strains T1-5, T1-9, and 5B-1 with good performance in laxative function test were then
selected to detect the regulation of intestinal microbiota and total 24 male BALB/c mice were selected for this experiment,
and were divided into a blank subgroup, a T1-5 subgroup, T1-9 subgroup, and 5B-1 subgroup, with 6 mice in each
subgroup. The experimental results of the laxative function test showed that: Compared with the model group, the small
intestine propulsion rate of mice in T1-9 and 5B-1 groups was significantly higher than that of the model group (P<0.01).
The first red stool time was significantly shortened in the T1-9 and 5B-1 groups (P<0.01). The number of fecal particles in
the T1-9 group, 5B-1 group, and control strain 6108 group increased significantly at 6 h (P<0.05). The wet weight of feces
in the T1-9 and 6108 groups increased significantly (P<0.01, P<0.05). The experimental results of the microbial community
sequencing test showed that: compared with the blank group, the abundance of probiotics in the three strain groups T1-5,
T1-9, and 5B-1 Lactobacillaceae and Rikenellaceae was significantly increased, including Prevotellaceae in the 5B-1 group.
So, the conclusion are as follows: strains T1-5, T1-9 and 5B-1 can promote intestinal peristalsis, regulate the structure of
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intestinal microbiota, and alleviate constipation in mice.
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Table 1  Effect of Lactobacillus paracasei on intestinal

propulsion in mice

215 MiEK(em)  IEMESAEIE (cm) TR (%)
EHA 54.76+5.06 35.52+7.11* 65.10+13.18"
ERIZ 54.41+4.09 16.02+1.52 29.60+3.67

T1-5 55.57+4.50 23.10+7.28 41.56+12.95

T1-7 52.76+6.42 18.60+5.00 36.01+11.40

T1-9 54.48+6.63 24.77+3.93 45.96+8.07"

Ti-d 48.91+4.75 21.38+8.28 41.14+15.18

5B-1 52.76+3.97 22.57+4.69 43.1249.98"

6108 52.19+4.52 18.80+6.19 35.86+10.21

s #3R SRR 22 A M, P<0.05; #R SRR 2 AN [ 22 5
£ w2, P<0.01; 2 .

2.2 HHMEFRHSLIGEER

FHER 2 A%, BEAYLH 1 R HELT A B[R] 5 25 (1 2H
/NEUFH EE S 2 T L 6 h HEE DR OSSR & 52
FI2H /)N BRAH LU 35 AR (P<0.01 ), F2 ARSI N ER,
ER T . SAEIZH AL, T1-9 4HF0 5B-1 ki
LTAE B ] i 3B 45 55 (P<0.01); T1-9 2H. 5B-1 ZHLA K
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XTREEAR 6108 2H 6 h HEEDR AU 18 2 (P<0.05);
T1-9 4 A X) FE B Kk 6108 2 it 3% 15 5 2 35 35
(P<0.01. P<0.05); ¥4 2H/NERSRAE VR T PRt 2%
RS KR, S 4/ E SRR 58RI
e Tge B rE2E S (P>0.05) .

# 2 AT EFUF XN EUHEE S B
Table 2  Effect of Lactobacillus paracasei on
defecation in mice

4051 E‘*ﬁﬁ@ﬂa‘ [i] 6 hi‘:’:j{;ii HAHIE fr ok
(min) TBURLEL (g) (%)
FEA 73.20£26.19%  41.00£13.74%  0.71£0.22%  0.58+0.11
KR 200.70+64.02 12.60+4.86 0.24+0.13  0.49+0.06
TI-5 195.90+58.56 16.60£12.89  0.31£0.23  0.53+0.09
T1-7 167.44+56.42 19.60£10.28  0.30+0.15  0.55+0.09
TI-9  111.90+£31.69"  27.30+11.61"  0.51£0.20"  0.56+0.11
Ti-d 181.20+28.00 19.90+5.93 0.32£0.09  0.46+0.02
5B-1 130.90+54.52%  27.10+16.41  0.39+0.19  0.48+0.11
6108 171.70+57.75  27.80£13.41"  0.48+0.16°  0.46+0.08
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A LR EF845: Chaol, ACE. Shannon, Simpson,
Pielou e. Coverage. Coverage $8%UN] LS HeBfyE 74
e 3 3 A Coverage F8HCIL T 1, FHHAHT
FEFREA TN IEAS P H . ACE F84UFN Chaol 8
BURE I W REAS R AP R B, W k4
FrEE, HIE 2A B 2B ATHL 5 H SRTE X EEs
HA L, == 1 T1-5 44, T1-9 21, 5B-1 41 ACE
FEEUAN Chaol 355342 ST =y kA HA, U AR 7K FI
AR BT UG IE A ) = B A Y s
. Simpson 544 . Shannon $§ % 1 Pielou e #5 %%
FH T R 2R, SZRE RS vh i h=E B R
YIS RERYFEIR . Simpson 5% Shannon F5 $U{H
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Table 3  Alpha diversity index of intestinal microbiota in each group of mice

25 ACE Chaol Simpson Shannon Pielou_e Coverage
A 700.52+83.00 712.17+84.42 0.95+0.03 6.56+0.58 0.70+£0.05 0.9986
B 805.46+67.00 821.42464.00" 0.98+0.02" 7.45+0.40° 0.78+0.04" 0.9984
c 789.24+72.01 801.62+77.10 0.99+0.01 7.5120.27° 0.78+0.02° 0.9985
D 751.06£96.46 757.83+101.56 0.99+0.00° 7.66+0.30 0.81+0.03" 0.9987
E 714.66+108.80 725.33+106.34 0.99+0.01" 7.54+0.38" 0.80+0.03" 0.9988

e+ 3RS H BRI XRES 4 (A) I 2E A B, P<0.05,
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Fig.2 Alpha diversity index of microbial communities in feces of mice in each group
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Table 4 Effects of different microbial grades on microbial communities in mouse feces

C D E

#4
L& s A B
Bacteroidota FUFFEET]

Firmicutes JEEERI]  324733.36£93884.28 451969.78+£86907.48™
Campilobacterota S HHAFEITT  4083.91£1617.43 15291.97+4088.84™
Proteobacteria TICTET] 3720.89+515.78 27433+8626.38"
Lactobacillaceac ~ FLFFEFL  29283.13+10896.18  78691.94+24928.98™
Rikenellaceae LY 23745.01+4593.56  48164.19+7726.44™
Prevotellaceac 5 m Ik IRIHFE  10060.68+2557.40  35947.03+14441.36

Bifidobacteriaceac  SUBAT A} 198.79+79.22 1305.12+633.73"
Enterobacteriaceac AT A} 129.65425.93 207.44+144.37
Muribaculaceae i)
Lactobacillus FUFRJR  29283.13+10896.18  78691.94+24928.98
Alistipes SRR 17787.69+3982.40  29940.02+13576.73
Bacteroides PR 14235.34+4813.61 27502.64+10834.69

659121.16£99503.54 489399.13+102819.017 575692.75+129712.65™ % 509555.05+93801.80" 541141.59+81185.53"

348774.40£101775.01%  422954.59£92146.00™

388632.47+78387.66

21132.60+7395.43™
20134.32+7074.97"
77520.79+31570.32"
50692.32+13548.76™
23513.80+7134.42
968.04+211.18"
146.93+£65.26

24736.82+5573.87""

27115.86+14345.58"

81941.78+21313.17"
43678.37+4876.25"
36716.28£11917.00
2359.59+£963.59™*
69.15+53.98

17612.67+5511.09™
16108.75+5448.03
95170.18+63149.44™
68888.40+£12439.32""
45649.02+25458.17"
267.94+53.98"
164.22491.06

598407.06£100995.26 366994.24+85330.09" 452734.71£107876.25" % 352737.30+71974.74™ 345749.28+74746.87"

77520.79+31570.32"
43254.85+13009.33
25726.46+9702.80

81941.78+21213.17"
33604.73+13529.61
45830.52+16065.20

95170.18+63149.32"
51089.91+12232.15"
53051.91+16794.85™

PR 5 B BHE A IR F24L(A) A L2 58 35 1R, P<0.05; **Fon 5 B B fE 4 A AL (A L 22 578 W, P<0.01; #3878 525 AL (B AHLL
EHH BEME, P<0.05; #35n 5% A4 (B LA BE T, P<0.01,
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