X A Bniltl= 2018, Vol.39, No.05 155

PSR SRR . JBES ARSI RS S
™ R w1 OC B v D 4 A G

L, 1T B B B, BRERARS, OBOMRARS, B YT, BESCES, DEnsd, B
QLRHEERME R AR S & AR, RN &M A ARE ARG, KE 300134;
2P ERABEREET RO, b RBE AR, Jbat 100068;

B AL —RAEMFBHE R AR, Wb A% A 050800)

i B NIRTURR AR RS HIRIE E  ERAR IEVE N B B R A TR . AT T LM RE . (AR AN S AR
Rt g, AHER. EEEEAKIIKE (stachyose tetrahydrate, Sta) . 35/EE 4%y (probiotics power, PP) . 24
7 (probotic preparations, PPrs) 3 FhH/EAHIF], 16 &, REFEEIHEEAFILEDNA, F)Hlon torrent PGM
AR F AR REAT16S rRNA VX G386 T 7, AR € mi ko i 3546 o (R 42 55 i 107 %2 (short-chain fatty acids,
SCFAs) RIE/KY, WJAEE 2B EGIT/0 M1 5 ik T Bm b AT ZFEVE b . 45 RRW: ARZHUTHIR
THEEEA ] (Firmicutes) FI4UAT1E ] (Bacteroidetes) , £ 5. /F5I%11194.37%. BE&EMERHFIMEN, 2
RN R R VR S5 Z R B B, B2 RL (Lachnospiraceae) ffBlautia. Lachnospirall /298 B 1%
£l (Ruminococcaceae) 1 fjFaecalibacterium. Oscillospirss 5 7= SCFAsH 3¢ i 1 J& #F 0 2 8 K, HohBlautiafn
Faecalibacterium5SCFAs & & £ .35 [IEAH ¢ . SCRASIT & 8 DL K i3 mF AR IS B A 1Y) 485 5 9 18 5 A A 25 11l 310 0
ARG, TE3 R AT, MRAHStadl, WIREG=DEMN, AR5 TIRERWBE2 BAELAE M, JEpErr
SCFASH B JR Pl K&K PPAGE h RA LS 2 A N, WA TR & =20 KES, Mif~SCFAs
MR R, RAPPrsdl, MM TR S =WENN, HEMMEE ANFE S RS, HSCFAsH & &
B TR N, W W Bifidobacterium . Lactobacillus. ParabacteroidesZEANGM: 25 AE ) I B 18K, Al RevEEUR
PR AE X 2 R A, 25 B IR PPrs st it B B 45 A4 (0 1T VR LA R B K. bk, ARAE A BLIN 34T, BacteroidesHil
Prevotellaft U 3L [F 3R ) T 2 B o i Y, T e o i ik B AR AS R VR L, AR BIR S i AL oo O T A
B3, LR, EERIRE RS HIRG, I8 RS A ) AR WA, 2 R
SCFASTRIE Ko m, R FRSLMEfmiE A EME ALK, (A g, CUCRYER 18 MR 45 M e,
ST R SIS N AESHIFE SCRIEE . (A NBE7E m RS M DAk, JF B PPrsTELL
— 1 Stask PP % iz 1 B 7 (1 BE ST BE I o

KB WEERE BCESHR sEEN AR RN

Relationship between Microecologics and the Expression of Short Chain Fatty Acids Synthesis Genes in Key Bacterial
Genera in the Regulation of Intestinal Flora Structure in Populations with Constipation and Diarrhea
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Abstract: This study was devised to explore the ability of probiotics to regulate the gut microbiota in healthy, constipated
and diarrheal populations. These populations were asked to ingest three different microecologics: storyose tetrahydrate (Sta),
probiotics power (PP), and probiotics preparations (PPrs) at a fixed dose at fixed times daily for 6 weeks. Fresh fecal samples
were collected for DNA extraction. The V3 region of the 16S rRNA gene was sequenced using lon Torrent PGM and short-
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chain fatty acids (SCFAS) in feces was quantified by gas chromatography. The sequencing data was used to make diversity
analysis by multivariate statistical analysis. The results showed that the most identified sequences were from Firmicutes
and Bacteroidetes, accounting for 94.37% of the total number of sequences. Ingestion of probiotics significantly increased
the structural diversity of intestinal flora in the tested populations. Significant growth rates were observed for the intestinal
bacteria associated with SCFAs, such as Blautia and Lachnospira in the Lachnospiraceae family and Faecalibacterium and
Oscillospir in the Ruminococcaceae family. Furthermore, Blautia and Faecalibacterium were positively correlated with
SCFAs. In addition, changes in both the contents of SCFAs and the corresponding intestinal microbial communities were
related to the composition of probiotics. Propionic acid content significantly was increased by Sta ingestion; moreover,
the contents of acetic acid and butyric acid were likewise increased at about 2 weeks along with rapid and highly efficient
growth of the SCFAs-producing strains for all three populations. PP caused an increase in acetic acid but led to a decreasing
trend of propionic and butyric acid, accompanied by significant growth of the SCFAs-producing bacteria. After taking PPrs,
the contents of acetic acid and butyric acid were significantly increased in the subjects, and the fecal content of SCFAs
in constipated and diarrheal populations was close to that in healthy people. Concomitantly, the exogenous probiotics
such as Bifidobacterium, Lactobacillus and Parabacteroides showed a significant increase, and the relative abundance of
possible pathogenic bacteria decreased, indicating that PPrs exert greater regulation on the gut microbiota structure. In
addition, enterotype analysis showed that Bacteroides and Prevotella could be adjusted driven by the diet, thus changing
the enterotype, but no significant change was achieved by simply using the microecologics. In summary, the gut microbiota
structure of populations with gut diseases can be adjusted toward the normal after ingestion of microecologics through
increasing the bacterial community diversity and the expression of fecal SCFAs. Microecologics can sustainably inhibit
harmful bacteria and promotes beneficial bacteria in the gut, thereby maintaining the stability of intestinal flora structure.
The results of 16S rDNA PCR amplification and sequencing show that probiotics can change the overall structure of the
intestinal flora in patients with constipation and diarrhea, and the composite PPrs are more effective than single Sta and PP.
Keywords: gut microbiota; microecologics; high-throughput sequencing technology; short chain fatty acids
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Fig.1  PCR fingerprints of the V3 region of the 16S rRNA of
gut bacteria
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