5 2017,35(21)

SCIENCE & TECHNOLOGY REVIEW

it 7F o s e N R

R, KMF

AEERLKRF ;e AMBARLE TRHKFHELLZRE, Fhd4 010018

WE MERRSAGCKPEEARBHE, FHBEEELREENFHNERYR RBEBEEMER~ENETEY , RN~ %
AMEBENEER EER EREFRENENRABEIRR. BEEFEFILESBENERR . FESHEESEE ST A KR
mHEE, Bt EirEROEER FERSNEFNERE X, SEETEAT A7 ERSEN MHEREE
MERRIESE, BB E T E L RENGHERPER REREER,IBBREINRRRS, AXGRTIARE. SEH.
MNMEBFERBRARER, BR T HEABRNGEEEEHE, 2 T ERE SRR FE RN, 15 H T 78 B a Ui

RARRRREESR,
XA HAE;BERER; AMER

FLER I (lactic acid bacteria, LAB) & —28 68 F FH 7T & %
WAL W77 A KR LR B 40 A AR . S AR AE AR
RNz, B EE R 2R BR800,
Hp 2 R A A S AR AN ] > B HA A BRIIRE Y
PRIAE, 2 e EEA A AR MEY . 25 AR E I
BEBE R , LR B 5 A . AR
NG RREAT RN, m] e v AR i g, AR i i A 25 B
(A K B e A e L P A R I R R R R, R A1
36 pH (B, 1004 35008 TRT A AR, R] aht A K 2L IR 7R PR A 4 A
B o DAFLIR T M AR 1 25 A8 B2 AR AT b B HAT %
A PRDIRERAT 45 8 EATTE R I8 b e B T LY
e ) AR %k AR 5K 2 OCE S, ARG
TE PN 25 2 TR B B AR I R OE W AR, AR A
T PN £ AR TR R 5 7 A A 24T R 2 RO 19 1/1000~
1/100, MiH 75 38 N 18 v i A T O BCEE L e A AT (i s
6015 . TE[FIIE AT (R4 T8 N 4 A= TR ) 5 A A8
HHiE BRI S0RT . ik, MR TE s AR B4
A A i N AR R 5 1) F 248 R

o T T A5 A AT () 2 BT A L, PR TS o
SRPER HE 2%, AR Y BB 1044 & A A4 4 i
10f5=2 2. Wi RS B B h ) E TR, [
W25 AR RGN AR s, 5 A ERE S MG, H

BT, A2 B 04 il A 25 SON B 2 R 7, 4 M S R B
€, AU RS TR T a2y ey NP B A B e
PR — R HN BERE R R T E S RE S, [R]IN EX Se AP A
R UIH GRS R EE AR E , AN S A R ZUAR A s e =2, Al
N 4 M T A 25 0 8y e 2 AR PR AR, A it T L 4910
/0N, BUW T B SR 22, RS AR IR B R N A
YUk, 8 Wil A S ZRLAHSE B & A, s 5
LR S PRI Al I 5 o My 5 M 108 TR R 4 fil B L
R R, o NIRRTz — . il RS
RO K itk EL L U B AR T S ) R A AR S PR
PN EN (235 T 7 N R A2 X AR i G BIER [ G
AL, BRI 55 o B R B0 1E S, A L B 2 e A
JRAE , R L B IR A R N, 2 T R A 0
BOMEIE A MLBARER , N B R MLAE 23513 42 B M 22 Fh 5 E I
SO, M N R A A R . AR O AR EE BB LR T B
ARG HRPUREE A b BT I BOW B I AR R
P S A B R . SO R SR YA R A R R
Yy 5 AT A2 BT I 0, 2 O TE R LB, O A S
B2, IR i YR IR A2 o He v fi B A S gl A
KA WP G e BR A, B ST AL, () A BHL b
BOW XA R R , B e R A2 105 R A AR

B AS B B :2017-01-31;45=1 B H:2017-09-20

VEH BN LR W, R T & A miE A Y, & -F45 4 : machen21@sina.com; 3k Fo P GBAZAE L), 242, AR 7 @ A i A 4, & -F 4548 : hep-

ingdd@vip.sina.com

FIRAKK DR, KT, BAR MEARS ARERE)] A TR, 2017, 35(21): 14-25; doi: 10.3981/j.issn.1000-7857.2017.21.001

14



5 2017,35(21)

T ISR TR 2 Iz N R EE N DLEL
% TR A 26 110 25 2 TR 2 P IR HR B % A TR, B
s SO ARG | e Z2 R0 I A, (R A2 B R 9 gl ity o v
E Bk Z A A4y 2 8L B H AT IR B TR B IX
BT AR RGN ThAE R LHEE AT BT 24, 4
Ko Ho XX FHUE RS AR I, S E80h B RAKT T
AR SR R RS, 51k T 2 R0 R
EEL T E i R g pdn . K, T ZIT R L E R
T R TS AL A s N R AR R 5T, K5 o AR 3 7
TRERR SSURFIE IO 1) 25 20 TRT PR R, DA SRR NS TE R 26 21
Te A1 ERAR

1 ALREMMRER

FLIR 248 K M 25 27 W) R FLIR () — S 4 =2 [
PETE A7 R 2R o S0 U B PR R A0 T 1 PR . 48K
EZVEN I PPNER SiN N ATz S INA SR S Y ER N
AR R Y BRI ALE R W R P s, &
FER A P2 A G FLIR SRR T IRIEN I Z R a HLER . B AT,
T A AR R R FLIR T TR A T 73 285 E X000k 4340 L 370
ZAFP SR, o ST R £ b TR 2 B A 22 ]
B A E R, BV E R RS, B ANRR S R 3¢
SRRy b [ A X AL G ) o T S e T £ TP R 2
F R FLRR A L 2 E LR I TR 0 ORI e 5 E
NN 3 TR B g 325 0 i 2 TR R A T IR LR A REAS
T B AR 0 DX 2R T 3 SR AL 1) f e ) Rk g
PN A KA T I R E I A K R sh
TE BT AT i T T A, AR AT T R A B R
W T A5 AN S B K Y- T S 00 g T A B A1 i
it i S A S T A RV A A A e . FLIR T 7 2E B FLIR AR
M Rg WR v] LA REAR KA AT B (Escherichia coli) VP 1] R B
(Salmonella) S 1E KB %R, AR EE N EENZ
A= TR GBI, Xof LR TR TR 114 9385 M5 1 % i A AR P 1
PRI N EE, NEEE A R F i YR 5§ TR

B
Cladogram of 452 genera and comparative analysis of CRISPR sequences

Fig. 1

SCIENCE & TECHNOLOGY REVIEW

PUA TR E SR A 2004 4R, N B L H R TR L N 5255
b A WX o ] 5 s ) L R T T A A TR AR S S AT
VRS [RIIRF SR FH 225 BE AT 2H 2 D B R, X 4% b i % 2 K T £
sty PR R R BGHEA T 20 B S, JE R b B LR T T 45
FHERT A3 AT S5 ™o X 73 B A 20 1) L R ol o A A 7 T IR
1B £ 45 22 TUAR B E , 07 8 8 H A O RRR R B 65 A TR
Tl P AR 1 K Tl R M AE B 1 LR T B R A 27
JHtRE . WEE AR I FL A E YRR S TR F A E A
ST 2 %5t Lactobacillus casei Zhang }2 Lactobacillus delbrueckii
subsp. bulgaricus Strain NDO2, Lactobacillus plantarum P-8 5§
2R i A AR P BE 2L P TAEC S8, B B R G TTF
RIRE RS0 % 2 —, R 5B s, FURT A
PR 20 G i A Kt 9 5 TR % 7% 1 3R 4t (phosphotransferase
system, PTS) S AWM 12 RGAR RIS LA | 328 A b7 v
A 30z 35 S HRBURUA FHBR IEAH G, SUAT R 2 B
T AT SR, IF IEESR IR TT T [0 A TR AR
Ko FUFRE AR, PR SE , LS HAb Rl b
R FLIR I Z ) H. 3 KR E A it se . FUAT R
PAEALRE 1 A2 W AT R B AE I HROR BER . XTI 7w, F
FE T 213 BRFLIR Tk S AR SC A 1 B DA 241 15 9], A0 H: 2 i 1
s KA & W P A BT R B R E St BF98 & BLFLAT BT AE
I FH R BATA AN i Z2 RV 9 ) 57 CRISPR~Cas S 2258
HEAT LA ZH S, QNPT 1 7R o WIFSE A R IR 1 e T EAEA
T LA RS e TR R SRR 2S5 Tl R RE A4 40 T 3R BRI A 701
ARG AiE B R RE T AEANETR T AR OSON AE H
BLEI™, XIS T E X F A A R T &
GeeEEAR, I ELO R A B B0 T M0 b o3 2 e 4 B ¥ 1Y
WA o WIS ke FLIR b JE R 2 IS5 5 AR 2 D e R AR IR R
ELR , FE M T HE PR 2H SR BE A AR 15 S IR AR B P
PR L IR TR U, 205 G 7 BE TR 2R 27 e e R 5 226 P 9 43 7
(MLST) $ A FLIR B B PR AT 73 2 ALl 8 S8 TA %)
i ] LR B R K AT HE ST

— Lactobaci -
—— Atopobium — — — Q) Coriobacterium A,
~—— Camobacterium—— ¢ Melissococcus
Fructobacillus
—— Kandieria— — - — @ Erysipelothrix
Lactococcus— — — A Stieptococous i
= Leuconostoc
—— Oenococtus
— Olsenella
Padiococcus
Weissella
1
. Actincbacteria i‘mw. -
Chiamydiae i
. Bacteroidetes Joroflexi
Setarriaciores
. & Deinococcus u
Elutimicrobia
Fusobacteria
. Firmicutes Gommatimonadates.
Nitrospirae
S
s
Protecbacteria Sy toles
Tenericutes
. Tenericutes Themmotogae
ene:
Verrucomicrobia

FLEERRAXTEHLS CRISPRERE 5L

15



RS 2017,35(21)

SCIENCE & TECHNOLOGY REVIEW

2 MERSAFEE

XF Tt AR Y E S, HETE B EECHIATRY R, 5 e
SEEAATE T REY) T B ARTERR A —E B T M
WG X NI R 25 . 7R I 8 B 25 A4 I I 9 Hh 4
B, e 3 A AR 38 H 5 U Lactobacillus 1 Bifidobacterium (RUE;
FFRR ) (A48 7 I 18 TR %) L 9 2088 &5 | Lactobacillus aci-
dophilus | Bifidobacterium spp. . Lactobacillus casei AE TR g H UL
25 AR TR AR o g A BN AR B AT £ 5 AR BLAE & 0] LA
THARTE A e P00 A A= A B T UM A T8 A 23 M, 300l gs 22
5 HC A7 A8 SRR LA 5 03 , e AR 100975 % JIEL 1 52, 0l 1)
HERT DR RR |, K S i 3R 8 LA i LA ) S A T ) 250
g 2B LA B A #2 VE F 3 228 s E s R4,
TSI P [ A SR8 18 25 S 5 2o A TR 266 B e 200 L, 1%
i S R L 2, e DA 14 5 200 [ SRR A7 s R 45 L AL
VI H R S S e S W AR . Lactobacillus paracaseiiﬁ Lacto-
bacillus Acidophilus F & A B B [ A G e I 24 B g H 2
A5 18 M7 20 it (polymorphonuclear, PMN) % A& 52 [n] it £ 2%
RARATWEAE ], 1) B 7B 7 2R K 1 TNF-a 2 5 RE IR
WU F BALB/c /)N AR ME Lactobacillus casei, W DL 7% B A
HaE R 2 Y CD206 5 TLR2 4 A", TLRs SZ AR ZEALIAR ) [
A G g2 SN T T AR P A AT 55 2 DR 0N B0 R 4 e 3R 1
(AR S SR, DT fith e — ZR 9 S B SO BN, 7 A R Y i
RFHHR I F; TLRs FEFIA T E A5 R SR 4 A
Fe—8E B A b B A A BT 0 X 20 43 A 7 4 2K A
RGN 8 R R BRI A 4, 8 PR A B
Lactobacillus salivarius 5 Lactobacillus gassert IRk FLAT A
HUAERIBIT, WA R INATTRCR B3, HE R T
AR AL, AT RESRFLAT AR 10 2 i il b e A
TR Ao AR B e B R LI, ) IR 2L B R G I — ) E
AR, X4y A IR R B RRFLFT I Lactobacillus fermen-

L.casei Zhang

i ,,' Hippocampus

tum M Lactobacillus salivarius %7 40 7 B YL VE 98 0E 16 T 7 ROR
BEATWISE , 4 R R WX AR FLA B AL BEAT RO 22t S E
2R FBI BALFYUE R, 854 Rl N AR A R
TR IR G A A S0 T 14 A TR IR s e R e T
H R B R AR ST . g AR R PR, SR s AR T
KB AR 18 3 A &7 A i S L8 - P Rl B B A Ho R
T,

15 4 W Lactobacillus casei Zhang 245385 F AL G 3L 5
M — R EAT I R 5 AR R TR . 9T & B, Lactobacillus
casei Zhang fig 1% 1. 35 34 7 W 41 i TLR2mRNA 119 & 181,
Lactobacillus casei Zhang 7£ 2014 T 5208 K AR oy k21,
TRIME 25 A T2 TLR2, TLRO () mRNA 23k 1 2 75, it i)
75 TLR-MAPK-PPAR— {5 5 18 % 5 A8 1 3 T AR 4540 5 )
HUARHCAE G 220 (LPS) A 5 19 SR 0™, 7R BURF5 43
SEIG A R B, 1AM Lactobacillus casei Zhang 1] LAHE S TLR4 )
mRNA (35, [A] U FEAR 1 N8R 3R 1Y & 2 SR 2 ot
AL W (MPO) (3% g, BEAR T &9 U™, Lactobacillus
casei Zhang TENE RS0 PRI 07 55167 52 rh e R B AR
T B8R X8 e AR R BRI A B, 2 A B AT A3 o i/
R R 55 AR A 25 1 s A 8 JHE I e R A v 5 1
RCRE Bt A Ak , B2 s % B 7 A A, ARG al v 5 A v ) i
Al ANIE 2 BN AR R IR PR ST Lactobacillus
casei Zhang WRILH AT M 5IHITRCR™,

X} Lactobacillus casei Zhang %) 25 A AF FH B 2 AEAR AP 52
55 K s RS rpAS B EDTE , ZE MR 1 435 T E A COF
YIAEI 24.3 %) (AR P4 47.6 ) RIS AR CF 4R I
64.7 4 )3 MR B R IEA B H 47 10.6 1g cfu 1y
Lactobacillus casei Zhang, SESIAFEE 28 I, SLUG 4L o5 %)
AR 1 o T TR R S A AT T A BE AR A D o B S AR
YR, 3 ok A= ) AE B 2 53 BT IR K I, Lactobacillus casei

"> Alzheimer's disease

S GABAAa1 i
A ', T i 1 CFTR [ Cystic Fibrosis
S ‘el . Bestrophin-3 " Vascular remodeling
Bile acid 7a-dehydroxylating activity || :
CIC1 ~— > Myotonia
FoxA2 — Insulin sensitivity T2DM
. a.md?.- ' CIC3 = »NF-kB > Low-grade
pHG GlyRa1 | "~ endotoxinemia
exchanging cic2 ‘ G'!gl\'g; e
cic3 GABAAai T Sympathetic activity ~ Hypertension
CICS SLC26A3 © »Metabolic low urine pH disorder
Y S cicy SLC26A6 [ Kidney stones
L4 1 gr"?j[ 4o [ Intestinal permeability

B2 RFMERIEBERRYR R Lactobacillus casei Zhang & it i7iE & B N\ S HI TR — BUEFR R AL
Fig. 2 Representative pancreas tissue section, and proposed mechanism of Lactobacillus casei Zhang—

driven change in gut microflora and whole body chloride ion influx, and their probably

relation with T2DM and its comorbid medical conditions

Il 16



F S 2017,35(21)

Zhang 5 Prevotella , Faecalibacterium, Propionibacterium, Bifido-
bacterium S5 T8 J& 2 1EAH K , 5 Clostridium, Enterococcus , She-
wanella %5 & 2 FCCZR (K 3)™ EHAGIA5 R IR,
W FE Lactobacillus , Bifidobacterium TE NP 24 5 48 o s B0
a2 M N R AT E TS TE 163 1) Pseudomonas Fl Acineto-
bacter AT W) b 2 FEAIK . Xz B A A /S & 91, T 1
LR N 7 R 7 Wb i B W A G I SEgR A R R,
Lactobacillus casei Zhang X 3 >4 i B (9 N\ 34 3% 90 3
) 5 LR AR, B 2R R AR AR 1 A R TR AR BR
B2 A0, &% —KE 25 A2 1 Lactobacillus plantarum P-8, .38
b NS5 H A AR R AT A RO P . e s b AR 5
T 3BHERE N CEEERE 26 2) (AR (P 4RI

050300 0-0.1-0.3-0.5

SCIENCE & TECHNOLOGY REVIEW

S1%) BAECTHAER 76 % )3 MR B A H 4 T 106
lg cfu [ Lactobacillus plantarum P-8,4 J&] J5 i 525 o, R
S B R, 07 2 SR L0 40 A i 2
YA b S R R E B FIE . 45 F WR Lactobacillus
Bifdobacterium 1 I 2445 TR ORI S  JRENS A 5
WA SN, STgA B IR SN I £ A T
Lactobacillus plantarum P-8 ¥4 N7 18 N A 25 B8 EGE [F A,
P T RIBENR IR I 7 i, AT A pHL R, IR R BR
SR ) B0 TR A3 G (7] P B LR T AT A A P
BT SIgA 43 Wb i, RS F2 S R GE B I IE Y
G AT, DRAPHILIA S 32 BUR TR IR 2%

i

[ —
[IRre——

1
i
!
E

B3 Lactobacillus casei Zhang BN\ J5 B4 1E 3187 1E B B R 2NN 5 R E B 8 B N 5B & B E B 8% 0 OUT A E
Fig. 3 Impacts of probiotic Lactobacillus casei Zhang consumption on the intestinal microbiota and
heatmap constructed using the key OTUs of Chinese adults during the different
Lactobacillus casei Zhang consumption phases
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Fig. 4 Composition and functional features of gut microbiota alter profoundly in gout patients
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of Mongolia gut microbiota and the comparison of the
Mongolian fecal microbiome project to others
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Probiotic, intestinal microbiota and human health
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Abstract Human gut microbiota is of great importance, as indicated by accumulated evidences of its close association with human health.
As an internalized ‘microbial organ’, the gut microbiota provides many functions that are not encoded in the host genome but shown to be
essential to human health, such as short-chain fatty acid (SCFA) production and vitamin synthesis. Such health-relevant functions may be
considered ecosystem services provided by the gut microbiota for the host. A number of factors influence the composition and metabolic
activity of the colonic microbiota, and probiotics are believed to be an important regulator of intestinal bacterial diversity and metabolism in
addition to genetic factors and diet. Probiotics are living micro—organisms that confer beneficial effects to the host, and it is believed that
they hold great potential for regulating intestinal bacterial metabolism. Recent evidence has shown that probiotics play major roles in
maintaining equilibrium and stability of enteric microbiota, which in turn aids in gastrointestinal functions, including control of transit time,
bowel habits, nutrient bioavailability, and modulation of gastrointestinal immune activity. Therefore, aiming at the characteristics of
population structure and function of intestinal flora research, to develop of probiotic strains intestinal flora to adapt to our country crowd is
of great importance. It is urgent to establish microbial models for early diagnosis of disease and at the same time to vigorously develop
excellent probiotic bacterial species resources as an effective scientific guidance and replacement therapy in order to solve the antibiotic
resistance problem, by combining intestinal flora and human disease diagnosis and treatment.
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