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Comparative Efficacy of Stachyose and Probiotics in Ameliorating Intestinal Dysbiosis from the Perspectives of

Human Gut Microbiota and Lipid Metabolism
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(1. School of Pharmaceutical Engineering, Xinyang Agriculture and Forestry University, Xinyang 464000, China;
2. College of Biotechnology and Food Science, Tianjin University of Commerce, Tianjin ~ 300134, China)

Abstract: The intestinal flora of the human body is closely related to health. Gut microbiota dysbiosis will lead to intestinal
dysfunction and, consequently, a variety of intestinal diseases. In this study, subjects with different diseases were requested
to take one of three microecological agents, stachyose, composite probiotics (CPb) and synbiotic MF-13. An Ion Torrent
PGM™ sequencing platform was used to analyze the structure of intestinal microflora and the contents of cholesterol and
bile acid in the feces of the subjects were measured. Our aim was to investigate the regulatory effect of intervention with

microecological agents on the intestinal microflora structure and lipid metabolism. The results showed that 1 067 operational

Wk HH: 2023-06-03

HEE&H: EXRAAREESR EDE (31071522)

BAEL RN EiB%E (1983—)  (ORCID: 0009-0008-7403-9780) , %, #HIM, Wit:, WFFJI7 M NEEAEMEAR.
E-mail: 123313359@qq.com

SEEEE R BE (1978—)  (ORCID: 0000-0002-3393-7516) , %, Bl##%, #it:, BF5eJ5 A vnE v m
5. E-mail: zhaopei @tjcu.edu.cn
FREC#R (1957—)  (ORCID: 0000-0003-2573-3297) , 53, #d%, fit, WA AR NKEBEDEAR . ife s
5piE g B¢ & . E-mail: chengs1689@163.com



X L

Btz 2023, Vol.44, No.19

119

taxonomic units (OUT) were obtained from the fecal microbial samples from all subjects. The dominant bacteria were
Firmicutes and Bacteroidetes, altogether accounting for 91.65%, and Bacteroidetes accounting for about 70.10% of the
total number of sequences. Bacteroides and Prevotella were the dominant genera, accounting for 33.1% and 33.8% of the
total sequences, respectively. At the phylum level, stachyose promoted the proliferation of Bacteroidetes, but inhibited the
proliferation of Firmicutes. CPb had no significant effect on the abundance of each phylum, while MF-13 promoted the
proliferation of Proteobacteria and Actinobacteria. Stachyose significantly decreased the abundance of Sutterella in subjects
with constipation and insomnia, CPb significantly decreased the abundance of Sutterella in subjects with diarrhea, and
MF-13 increased the abundance of Parabacteroides. The analysis of intestinal microflora diversity showed that Chaol
index significantly increased during the early period of MF-13 intervention, while there were no significant changes in other
diversity indexes. Cluster analysis and non-metric multi-dimensional scaling (NMDS) analysis showed that microecological
preparation intervention changed the intestinal microbiota structure in most of the samples, and the microflora structure
of all populations showed an overlapping tendency. The intestinal microflora species that significantly differed between
individuals were analyzed using Metastat statistics, and it was found that there was no significant change in the abundance
of OTUs before and after intervention with each microecological agent, while there was a significant difference between
individual subjects. MF-13 significantly promoted the fecal excretion of cholesterol and bile acids (P < 0.05). In conclusion,
stachyose has an obvious influence on the intestinal microflora structure of volunteers, while CPb and MF-13 do not.
However, MF-13 can increase the intestinal excretion of cholesterol and bile acid, which is beneficial to the metabolism of
intestinal cholesterol, but the durability of this effect is poor.
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Fig. 8  Phylogenetic tree of all OTU
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Fig. 11  Heatmap showing the clustering of species abundance
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Table 2  Intestinal bacterial genera with high abundance in individuals
FHEG - H TR AR AEMARAEEN FERERSEEL
H1S4 WEFFER (Haemophilus) e BTtE
AKFEE (Lactobacillus) + Butyricimonas. N L
cr BU2KE (Oscillospira) A e
™ Anerostipes, EANE (Eubacterium) . 5
KiE P INERFER (Dialister)  Paraprevotella alk e
(281 Blautia Liaailifil NFRER
SLP FKERE (Mitsuokella) e e
S183 HBHRUEE (Ruminococcus) HTRARE TR
FrIEETE (Citrobacter) | L T
1283 SERREE (eilorell) B NFEER
cpp L2P FHIKHEE (Roseburia)  SMBS3 Lt il
DIP LR (Lachnospira) b ik
TISS3 H4ikTH R (Phascolarctobacterium) JIRER A gl
181 Parabacteroides Brhnta Bt HntE
VED HIA WSHFER (Bifidobacterium)  Turicibacter (i T&
ATER (Proteus) + Epulopiscium, s L —_—
388 B8R Enerobacter RimkwtE  LERER

2.6 Metastatgiit22 40 bt

2 Metastat 7 HT K6 I 45 26 iz 88 o 1 b B A 22 7
ke ST IEKRE, FEARMA A HIH T 1A s IF
JEOTUsF B AR, RIAHE T S S E E AR, ﬁj\éﬂ
wZ, HAAAHEKBHEY, U ERHATE,
*ﬁ#ﬁﬁiﬁ%ﬂffﬂ$mﬁﬁqﬂEWFHZ:I?&J_F%#ZFIEU%LIH
FEAREEERNER. CERR4ER TAFSZRNGE
JEER A R EER (P<0.05. ¢<0.05, gEEPHEK
EEMZE) BWFe, SAB R Z R P —5.

ST DL R IR RS N Z 0 W B AR AL, AL
I1. T2, DMERFEAHINZHE, KEAAL 11, T2
kil %/H\:ﬁﬁﬂﬁwjﬁtlﬁé}:Metastat SRR (R
ARMEE, TR, EIKEAAL RIRFEATISHIZ
BZETT AWM B K EERAZEREEREEE, WA
AALHFHWERE B (Peptococcaceae) X EF &
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BRI HERE B (Ruminococcus) FHXF 3 R,
M Butyricicoccus X FER &, DA FHHEART2
S5HIAMHE, ERERE] (Firmicutes) MH[TTF AR
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Bl (Lachnospiraceae) X EEHm, HHT2H
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