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mENESR. k. NERaLFE2 100k,
AR RS B BN 35 A AR N e TR
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BIT R BE. SRS A RIC S THE N EFEIT L
T, RS TR A T R SRR T H B
HESEEFRY AL, HBF A R W A T geEAE
P RE T EEAER. RS0 A Y480 B
7N, TR S5 AR W L 22 B LT TR R IR TR A P S
B, DIREPE 1 43 5 Tl A 0 A 7 2 A AR DG 1L
ST LA R A oy 2 B T W O R A IR R TR S W D s
HZORYR. 20024F PN 52 7 385 bR 9 B i 4 IR 11 R
T 1) 4343 TR 5 W E 74 v 43 185 1) 24 Ok LA T s 146 745 39
LCzM". 2168 rDNARIEYE LT 01, 55 % Wtk
L. casei ATCC334 [1[F]JEPEH100%.

to B WIS B R W A BE R a5 AR, Br A
& B35 I 8 2 T T AR B 2 A7 AT B 1B R T A,
FRAZ 0 B R R PE A B W (pH. 2.0~3.0)F1 iz 3l 4 =
e FE AR ER " LCZ A B by ) (AR I i 8 4 1
FEMFEPE. LCZ& N TR E W E3 hin A T
W (pH 8.0)TH 024 WEAAIEHNT3.5%, VLK HERTHZ
MR ERAE 1.6 ¢/100 mL, X} Caco-240 i i) Zh Ffl 3%
H4.31%. X EHE AR5 AR M Ak 1 M 44 g5 AR TR B TR
FLATHE NCFM (Lactobacillus acidophilus NCFM) | fRZ2
WA GG(L. rhamnosus GG). T H&ZLATFEE AT H kR
(L. casei Shirota) Fl1 54 XL T I Bb12(Bifidobacterium
animalis Bb12)kb T[] — K F1 55 4 W5 8 7 A
WL casei ATCC 334J8 T HHERBURB A", Frid
LCZ 1y JH $ 1irf 52 P4 178 Jc 9 T W] 95 M 100% ) T8 1k L.
casei ATCC 334.

1.2 LCZm3 N4l 5EA4l

20064F, A PR 2 T 4R fd ] S48 R X LCZ itk 47
S REN AT, AE20084E5 A 18 H 58 L4 3 A/ b T
Y&, I F1% %] Genbank(accession number CP001084),
IR TR 2 — A0 S A LR P A R 4. LCZ At
PR ZH i e (AR DN A (KK BE 22861849 bp) Fl i RL(36 kb)
Al A 528040 4 ¥ 41 (CDSs). Hofe HAFFEAY
T3 1B R 5L R Il 2R 45 (PTS), HA8 5o 1) 1 A1)
FHAE ). Bk FAE— " relBERR - R AL, &
HiZ AR ERAE R —PEEREDL

AL AN T 2 )5, #BEXLCZIAR
ERE AT T 2R EART. WRAERX
BOU AR E W15 2 2 Rk R R IA R 43 EEIH
B AWl SIS - I e T A I A TR R 5.5 e et
K. XIS N o5 AE SR R AR T AR R
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FEIRTE, 0 2 T A RS 25 A B A A AT,

MEE AL A A &, E— 5 T H RH
55 1 H R PR B R 0 MR LCZ AR [ Rk B2 . kK
1A AR B G KL H (NagA, NagB, PGM, GlmM,
LacC, TDP, GALMHIPtsD)J&: T R 5514 F ik i A
BEXERWILHE. N TSRS T, & Wizt
HEK DnaK & B, B & T NagA, NagB, Galm#l
EstC— Z 3 FL R 0 A0 T i 3 DR U7 R By 384 1 T
Y0 AR 3P Fe I (DnaK M GroEL) . 48 M iR AR £k 35 K]
(NagA, GalUF PyrD) Lk B Hpo AR 3k 2 4 56 56
(PFK, PGM, CysK, LuxS, PepCHIEF-Tu){8%] % I
8], HoArH U a T 52 3 [ NagA M Nag B5 HiAth 35 A
B IR AR A, 254 WL, rhamnosus GGH NagB
WS R ERFE N, NagARIPE FHAA S AR ). 55 —kk
iAW L. casei BL23FT BRI AH £ A9 25 F 4H = 5%
WoR, BRI Z PN SLCZAM [ kL, =R
HUHI A7 A 5 K 22 5 PO 3k 6 35 ) 75 2 ok — 2B A
5%, RIRAVHAE 75 A5 TR 32 M i A O LB

1.3 HiEFEHLE

PrAE R PRI 5 2E T R 5 o5 AR AR 2 1A AT ik
DL A PETEM RS AR AR R I R L A 2 A0 TR ) JK
YR BB R, (A3 LT e f bids 2 e s, ™
R Nt . FLIR B AE o A 2R PR Y 3
AR, oA RS 00T 4 K AR WA AT 2 1
AR, FRATTANIE R 4 2 BE AT, (AR LCZAE & A7 B
TG MRl PR A R G 85 3% 3 AL 1 200018, BEHLHY
AWK BT AR A S B AR R, XS
FARELCZIF AT S AL Y. Hexd &5 R R, LCZ
T T8 R 1 A rp R DR 2 g AR A R I 44, RP3.5x107°
Bl AR, SRAR AR 1 AR TR A ISR AT
WL MR RAR R R AN, ERIPIAE R R T A
AR R I P A B B KAE S, B 58 AR i R R R
RS2 k. 17T L3 4 1a) i) 28 A8 1 R R A R R DR A4 O e
X e el ok Y, X SRR 25 4R B LCZAEKS
VT 104~ A By Be A 268 iy ik fb ok 78 v 2L A A v i) kA
HEFE M, A4S IS 0w i 2RI PR 4 58 A8 A
ARG, AN 2 A R I 24 14 A0 5t 1) 76 20 A0 TR

HE— B E A A N5 B, oKL&Y
Rt EIEIR . AR AR B R I N A 56 B T
LCZifh i IR KB Z it bl % T a9EA™. 1
W ME K 5 B Hasp23 A9 22 5 R Ik e T LCZAT R K



IR

EESTINACRE R SR IE NS iDL R e
THAERIE L. F— P 0T 7 2R N8 7R 45
BRILCZA DA% 3R (i 25122 f AR .

2 iR R Es A A A Dy RE A VF BB B

2.1 PR

i i TR A BRI IE R, T0% LA L B s
A AT AE T b B, RAMIF ST R, LCZIG
5518 B I RAW264. 7255 35 55, Al DL b 8 F
HIMEARINO ., iR — A LA A EEGNOS) . & IR
FEHF(TNF-0) . 42 6(IL-6)Fl T4 5= (IFN-B) 73
A, HAT R A S e M . LCZiE B 3 i
T Z P35 R F3(IRF-3) 75 M 7] LU i R R: £
i R 175 5 I 40 i Bt 4% [ FIEN-B Yk /). Lez
Yo G TR T DI REAZE AR N AR B T 8E. LCZIG i T
5 A] L3 0 £ B /N BB ALB/c /N B2 P 4 28 R 1 19 43
W, W3 VA ALY IFN-y AR 8 TNF-o/K -, X 2 4E
EAMYEA. mAKIELCZIE . LCZ T i
Al LA LR RE /N BLUAY IV 1g Gk S b 38 3455 R4 3 7 1
WA YISTgA F= 1. 53— ST I IF 58 2 B, LCZX}
et /0N BRUAG 200 it PR TL-2 RN TL-252 A e 1k 7K g 3 1
P& FBILCZ AT LA L CD4 T 40 Jifid f1CDS T4 iy,
FE AT AR BN MGG, 4 20 i S vy 2%

LCZF X6} 50 588 14 18 15 6 7 38 VA B0 75 4038 b 97
SPELIRE T I . — BT ST 45 S W, LCZIF 18 X i
20 i H22 A AR M b i A0 2 K ELAT I 3 B ki 4
IR R M 40.22%. & HETE /1N BUIE IS B0 400 i 1)
WG 1, A /0 BN P T b 2 40 A % ok 98 SR BB 1 1
B(TNE-B), [mlit T 4 e 2H 2 Bel-23R 35 1 L Bax 3
Ik, (R PR A e R T AR

2.2 HUEAEfEN

A IO T v RS R Y 2 R R A TE
YERL, & PEEFEROS) M R LI #DNA | M
JR 25 F Az 40y R AT PR AR T BAT DL B I A
MEn R ZE B, TR RAE AR KA. FRATTHY
F5R & B, LCZ Y EREARNE I AL MDA K-, 3
Tt E AL Y SOD FIGSH-Px A 36 1. [ ik BT 45t 13 4
b5 GPTHIGOT I 1 1 2 F& AR, Bt Lig /1 T-A0C
P50 B, ELA LR A £ O kI G R
W, LCZWT LAZE i = Na 75 5 0 S Ae M R B, FRAIG

JOg Rl L YA A 4 i it 28 A i A

2.3 el mACE

it A2 T ASUA] DL AR A 09 i B A AR
R R A LCZ AT LA g Jig I £ K R i 7
JHF I 3 =5 (TG) FMIC %5 J82 i 2 11 1B [ B (LDL-C)
ARS8 S a0 S I 4 3 R 2 A TR, LCZ
W T RFAEP Acsll, Hadh, Acaa2, AcadsHlgcdHSS—
F BN R (14 B AL AR SESE R B, i 5t LCZ T LA
AR 3 I 5 R 1 B AR AL E AR, b 5l i A(CoA) & AR
JU ) S 2D BR.

2.4 JIFERRDMEN

JHF R 2 N 3 2 % i i AR R L o T 2
W2 B o BB — S k. 75 8 B RS S 4R 1S
T, WA AN A R N EE R IR 20 (LPS) & &l il
FI 35 0 5 | A P9 B 2 ILRE e 3 RE . LCZ AT LA Jin
LPSZE A 21 FUM AT 175 3 1 S0P I8 45 K BRI 7305 1.
[Fi] B LCZ Sk 25 B 1K 1 40 403 48 s 4 T Bz 2 il R 4 2
e B A TE RO, LML AT A R aE i B A A R
E AN T SE PG . LCZ ] LUR B 4t A AL B SODI %
11 [5] Bsf B A G 5 i S AL MDA Y 7K . LCZik ]
PLR JELPS A4 52 1A TLR4 Y 22 1K 0F 1M [ A% S 4 15 538
PENF-kBAI-xB Y W iR 1L

2.5 B Z RS DR

NESE 2 R BOMBEZE AL, 298 )m nobE . = g
L2 AR R A ZR A . FEAR SR B AR R A
A, TR 5 2 HRPT S T B i A2 00 T b 2R
BLAY FZREAE. — A SE A5 SR AP, #5342 WLCZA] LA
A 5 2 e SRR I B K LAY 1 RO T £ it T TR,
Xif KRR AG HE i o A7 400 % S R AR AR
AR R E i QPCRA I, LCZT 1 b 14
T A i DA LT TR R SOBE AT TR A0 I R AR TR R A
PE— AR ZE WoR, LCZ AT LAY /D i 18 Xof S b ) i
W, IR IE B EE GLP-27K -, F i B4 A A 2 R Ifi 7
JiR 5 ZE KO 7= A TR AN . X T B 2 B i 1 32 46 1)
KB, LCZT it hn 1T 1e 55 $UAT B (Bacteroides  fra-
gilis) B0, ) B I3 B 45 28 K7 R, DT ek
1AW et 7K P, FRATTHE 0 e 55 JUAT TR 7 AR A 4k A=
FK21T e B 45 KA LR —A AL

BT LCZXPBE &t 32 B i R AP 25 51, e 45 i
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WFFE T X5 28008 R 1 T B3 8 .ol 208 o i v
i B IR A I 7 STZ A S AR AU ASE 4D 2 UM PR 1) 2
PR, 45 LB, LCZT Hixt SDA A iR b . & )52
hafi A . 11 AR 45 B i i (OGTT) /K -4 % i 3 i ek 3%
YERT. J8 i i 3 B RG34 18 7 it QPCR A B, LCZT
Tk /> T AR 7052 10 B Eubacterium rectale- Clos-
tridium coccoides cluster, Eubacterium rectale Fl
Clostridium scindensW) 50, [R5 EA12 % CEAY
o 8 AR W0 IR T R (IR R ARG 25 IR R ) KT ik
Z LR GO RR (IR R AR IR R ) KO TR
JACY. LCZik— MR PR 4 T MR Z /A TGR-5,
T IRRR 5 R TRy Ak, fe k2 2R T I IR
HE 27 A LR AP AR . B LA H LCZ X E T R
AR L KRR 5C TR 14 98115 2 AR A0S 2 0 PR s e
) B 2 LA

3 o IhREVHOT SlmiE R A S BT EE
HISAE, HERE A 55 —ACI )75 AR (“Next-generation”
sequencing technology, W% [C4544EBERRI ¥ F- 5 F
Illumina/Hiseq2500) {4 AR & &, i o FE A5t 5%
BCR Foe PR AT . R T B A R Y i G B DU ) Y
AR PP A SR A B 5K (200~400 bp), fE
IS [F) PR 0 15 ¢ v S A ) T e B0 . 38 454 8 i T
I FE A, Zhangs A B335 i3 /N R A B 56 T4
T LCZXIAS [RIAE Y N B 18 1A D R V& e il 247
@R R IR 7 A3, AR PR AR, AT
FE 32 4JE B LCZ T 10 AN 42 T K 2 J8] i &2 Bt 55 il 5,
MM NTEMFE. G5 R FW], B N7 18 AR
RAT W, RIS 7R AN 25 A T A 28] (28~42
d)HL, #8542 B X I T8 TR 45 A A el AR RN FE AR PR
LCZ 106 7 18 w1 B 2 AV A 52 . LCZ T
TR & BN T A 25 B WNRUB AT B (Bifidobacterium) | 4
5 R W W2 F= A2 T (Prevotella® Propionibacterium) FIHi
R AE Al B Faecalibacterium W) FE . LCZ5 B
Phascolarctobacterium )80 5 A R X R, [6] AT
TR T 54 B0 # Clostridium, Serratia, Enterococcus,
ShigellaFliShewanellaf?) 3 Y,

AR, Bl AR T R 2 i AR E S
T B I E A — AR P BORA B) h R . —
ARy 75 ZEAEATPCRY ™ 1, AR UK B0, A
ARk J e IH 2R K. A AP H AT 16S tRNA
SR WPEE RIS, R4 2 TPCR §7
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AT, BRI D T I Y R R, TR S 2RI ]
UKl 20 RhoK -, s A Ak E 157 17 38 TR 2 4 it
TR FRATH — W5 UE] T LCZX 52 5 /)N B AR
i T R 56 45 i 95 LA R 1 99 2 B, (P
(1 =X Pacbioil] 5 ¥ &5 & J 1 7 i I i 16S rRNA4:
KMFHEAR, K BLCZX ) Ji 1 A5 5 /N B0 7 18 T
HEEA W R, = TR 45 M e & A i A% 0
. TENPKF, LCZEG N 1 40T B /R BE T L 9] A il
K-, LCZ W/ T gy i 1 5 )5 /DN BRUXURS: T Helico-
bacter apodemus( 5 111 W 542 #T & ), Helicobacter
mesocricetorum( 5 BRI FT &), Allobaculum sterco-
ricanis Ml Adlercreutzia equolifaciens £ . XTI 1E
A %5 B Alloprevotella rava( JK 0 3 57 Ik & ) fl
Parabacteroides merdaefs HAETHEA. LCZIB N T
o 9 125 A0 /DN B T TR O AR P M R, G R R
AL = A T R K F, 3% TGF-B/CLIC4
i 55 m i, AJFCLON3BL R (G50 F, Xt &
AH G235 17 s 1) 2 A e e 30 o S5 1 19 7 1.

fit A TR 9 T BB T 2 I DR B Y 09 TR 4R S
JEH R R AL AR S, 2016~20174F, 75 H K74
T T A B — T LCZ X i B N i B 50
() BEHIL AU 22 R0k BRI, 1 g A T 165131
fat FE A5 B A, 43 VA 28 vh 3 AR 4 (n=90) A1 22 4 4
(n=75). & KiE—FRHLCZT WL KA A #1775
A, S5 R BILCZ b 75 4 T FAH S s IR & AR Tk
B WP TE R R AR B L TR IR R AR UREIOR 1 i
RAE R B E AR, FHLCZT HUXS bG8 B Y &
A BAT BB VE . W, LCZT i 15 %4 s
g ) i 3 AR S A, S R R A R
D, B AR AR R Y IR I B BB AR e )
ESR(ZL 41 it 10 B 356) Al ifiL £1. 2 (4 B 12 W MCHC (£1.41
JHSP- 2 0 2148 e ), TR 28 4 4H R 2 B AAE T
7091,

LA L PR 33— 25 43 BT R B, LCZ T M i i vh
AR PR N T IL-4 FIL-10 7K F DA K 4 5% Bk 2K A
IgG/KF b, 238 % 9% 43 + CD4, CD8, CD27 A
CXCRS5FIE, BT LARC3E Th1/Th2 V- 3% Jin fe e k4t
YEF. LCZWT ARG & 4F 4l bt % I FIL-4KF, B0
CD44 [ FIE). i3l 7 5L 412 BUR 45 R4 o,
T ALCZAf b 35 47 5 S35 1 18 A T A e L AN 2s Bl
AR AT B R A Bl T4 ALCZ AT LARE
8 A A5 S U T T R AR IR R AR O R R ).



SE R

4 g

20 GLO0AEARA, 75 A BB A Sk — I 1
R, RS EE X R A 2. ARk,
B % A H R R, 254 T I BT B 4 AE
MR AR, (HIRHhPUUR A, A B RIE
Gi— M. SRR R M 3R 26 2 W — A
FETRBER, HCR5 A DURE ok, (e BRI
VRS S RS E LAY, BT AR R 4L A
i 8 T B 5 R ELAE DGR IR IR, 25 4
() 25 £ DI REAUAL R TF & T — /N4y, 387 B3 it
FHRAIE M SRR, R R E AR LI BEE, H
K 107 FH I

LCZMMIFE i F Ay I3 EE MM B, AR %

F1 RERLCZHRIE
Table 1 Research course of probiotic LCZ

R R A — MR AR AR T (GR D). (R AR
ZRMMMGIESERE. SHNHER &AW
Lactobacillus casei Shirotatfl b, LCZi 32 M R FEAR
5, [A) AT LCZ[R)RE W] LA 5 B 3 P A RN S 2E . REAIRAE
Ji R BT TR T 2 7K S RN /)N RS W 98 e A B A
. ABE AR LRI S A A, LCZX 1 4 2 148
R H Y S 55 AR T A S R 0 4 HI AL A
. HATLCZIEZEIF R Z W 5, a5 A4
AT AR PN 25 0 Nk i s R T ROPE . XRE S E—
R E AR VIR AL IR, EEZEANE, &
A RO AR A B 1Y 25 A2 RO TE RS BN W R S
HATLCZIEAE 5 2 R BEBe & 1R T 102 3 i K 52 4,
FAGEUCE SRR NUAE . W 5 ER B AEABS) . S0E 1

it il LCZ ST i 38 43 Sk
Si— Bt BT BRALE RSN B B
20024F 43 B R % NS5 [11]
20084 e E e NS5 [15]
20094F LCZY Ztk 25 2 TR AR A1 25 A2 16 Pk L AR AN I8 [13]
2009~20114F  LCZ A4 . M mR i A Eh b 4l bS5 [16~18]
20094F LCZK e I 3L AR M AN 5 W 1 5532 Tt 32 1k A5G [36]
20094F LCZK e LA A JLRR R DA RS B T i e ia it sz 1t i Ahsi it [37]
20104 LCZE B3 E T W M ACEM VG MMy L T R4 RAMSEES [38]
20134F LCZ5 B W 240 3% 4 S 240 i 52 56 [24]
W B IR EE A 35 A T RE A TN B B
20064F LCZR A7 IE# /N B % D BEIg G B SIgA Y [39]
20084F LCZIAT e fe gk Y [23]
20104F LCZALPUNG i it &1k BILYEE s [26]
20104 LCZ5%F JHF 48 far 88 /) Bl 14 300 9 £ LY/ [25]
20124F LCZRFARIMAR K PR 56 Y T IS [28]
20144F LCZE 5 F it 2 7 ¥ 25 i A #4  Q-PCR [30]
20144F LCZHALHT — RIAH IR ¥ 5 B A #  Q-PCR (31]
BB s AETIRETN 5 B TR AL A A B B
20144 LCZH 45 A% A BN I AN 30 A4 B P 132,331
20154 LCZIRIFL % B S 1 7 R R A 2 T ek
20174F LCZ /b g i B B S i 7 R R A 2 T ek
20174 LCZALHT 30 285 I I8 80 i B4 ST I iE 16STDNA = 18 I [34]
20174F LCZIE 5 [ il 12 1 42 E B SE 8 E 16StDNA = A4 Sy
20184 LCZBB VT it e - 4 A RELL AT g’;i@ﬂfg%Zﬁﬁ%ﬂaﬂmmm Bzgg‘gﬁ
20184F LCZEUE AR i 38 0 A W e it INNHEREAS; Wil 7 ik PR 2 2 A By S 2 200 7 Rk
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5 (IBD) . SEAE ALY RIME D . 2B R BIA Y S8l U A b R B i 460, F— 27
FEE A . BN R R A WA S R TE R R R e . — AT FL
AT 5 4 THLCZXT MR8 A B P A (@ R PE . ok LAY 25 A T LCZIA ORMIL B 28 Tl Ak A 7=, gk
JUAE, LCZH 35 A D BER S BORS MEAL O MAT -0 A5 7E1.0x10° CRU/MLEL b, 3% BB i T Hift 25
FAEALHIRTT. A T A8 L PRORE Y % B $0(1.0x10°~1.0x10% CFU/mL).

TEF AR DT T, LCZmZi B MR TRy e T HL S FLAORE SEAF 45 S LAY 1R > BRI L 2226

Tl bR A=, WEURFFE3.0x10" CFU/gL I, (RIETIRE, ARLx32 30 20 98 19 bk

5753k

10

11

12
13

14

15

16

17

18

19

20

21

22
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Probiotic effects of Lactobacillus casei Zhang: From single
strain omics to metagenomics

Yong Zhang

Biology and Agriculture Research Center, University of Science and Technology Beijing, Beijing 100024, China
E-mail: zhy-545@163.com

Lactobacillus casei Zhang (LCZ) is a well-studied probiotic bacterium that was inspired by traditional Mongolian medi-
cine and isolated from naturally fermented koumiss in Inner Mongolia. There are three major stages of LCZ research and
development. It contains single strain omics and in vitro evaluation stage (Stage 1), gut dominated microbes and in vivo
evaluation stage (Stage 2) as well as metagenomics and clinical evaluation stage (Stage 3). LCZ was screened out from
acid resistance, bile salt tolerance and processed favorable effects of in vitro cell adhesion characteristics and regulation
of macrophage activity. And then, the whole genome of LCZ was determined and analyzed, which is the first identified
Lactobacillus genome in China at 2008. Antibiotics resistance experiments showed a strong stability of LCZ genome
under amoxicillin or gentamycin exposure through 2000 generations of laboratory evolution. A set of functional proteins
such as NagA and NagB were identified from LCZ proteomics of growth process, acid stress or bile salt tolerance. Fur-
thermore in vivo tests, LCZ has been demonstrated to process several beneficial effects including regulating microbiota
abundance and ratios, lipid peroxidation inhibition and increasing antioxidant enzymes activities, regulating cellular and
humoral immunity and tumor associated immune function, hepatoprotective effect and inhibition of liver transplanted
tumor growth. Researchers have long appreciated the benefits of the gut microbiota to health. Moreover, LCZ was con-
firmed to promote the intestinal Bacteroides abundance and thereby alleviating impaired glucose tolerance and prevent-
ing type 2 diabetes mellitus by Q-PCR methods. Using the third generation PacBio sequencing technology, LCZ could
delay the colon cancer progression in mice via altered gut microbiota composition and microbial acetic acid production.
Detailedly, Alloprevotella rava and Parabacteroides merdae are the precise potential health-promoting species increased
by LCZ intake. In addition to modulate gut microbiota composition, probiotic LCZ also manipulate bile acids, affects its
conversation and induced tissue influx of chloride ion, which can impact the expression of chloride ion related proteins
(eg.CLCN3 and CFTR). Small-scale human trial indicated that LCZ could maintain the abundance of gut microbiota,
increase the number of beneficial bacteria and reduce potential harmful bacteria via 454 pyrosequencing. In 2018, a
large-scale, randomized, double-blind and placebo-controlled study was conducted by LCZ administration in Malaysian
population. In adult subjects, it confirmed that LCZ could prevent upper respiratory tract infection including reducing the
number of days for pharyngeal and general flu symptoms as well as nasal symptoms. In elderly populations, LCZ not
only reduced nasal symptoms but also alleviated aged index including improving the mean corpuscular hemoglobin con-
centration and erythrocyte sedimentation rate. These are attributing to microbiota modulation and its mediated immunity
such as increased anti-inflammatory IL-4. It is suggested that LCZ will exert more benefits in microbiota regulation and
became a promising health food / special medical food for preventive or therapeutic effects.

Lactobacillus casei Zhang, probiotic effect, omics
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