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Interaction Between Gut Microbes and Host BCt XIStk M=Kz

—k¥& %18 Lactobacillus animalis LGM X5z 4< /MR Th ZRAa
AR SR A F E R FREB R0
BHEN, 5L, KT

B el KA AL E A o =, R i 6iE & E PRSI 0, VLA THALIE & 38 5 sh Wi ik
HNSEEE, VLI Ma 210095

B [ i ] MESMA NS Lactobacillus animalis LGM % Th 4 2> 4k 4% 5% I+ T-bet. GATA-3,
ROR-yt 1 Foxp3 (T 1EH, LhR4K5% L. animalis LGM %t/INREE G 48 s, [ vk ] A% Fl ok
K7 1) Hungate 72 & 5 AR MG 45 i N 25400 Hh 43 B —Fk L. animalis LGM , AR 5 H: 16S rRNA FP 4151 7 %558 .
W4 L. animalis LGM 55377 F3%, SANHEIEZHH(LPS, 2 ng/mL)[FIEIF 5 Caco-2 4ififl 24 h, {KSMIFSE
L. animalis LGM X} Caco-2 4iiJifg P Th 2 fifd 73 fb 5% 5% [H 1~ (T-bet, GATA3, ROR-yt 1 Foxp3) mRNA Fik
RIS s T L. animalis LGM 41, 15T L. animalis LGM B X DSS 5545 48 /)N BUEIR K 45 1%
Th 4 oAb s R i i 7~ (IFN-=y, IL-4, IL-17 1 1L-10) mRNA 505900, FA%5 R Y6 E
it PCR VERIN . [ 455 ] SXFME4HAHEL, L. animalis LGM #5353 b3 0 3 18 Caco-2 4 ifi N ROR-yt
5 Foxp3 mRNA ik (P<0.05), 3% T i GATA3. IL-4, IL-17 #1 TGF-p mRNA % (P<0.05). L. animalis
LGM ¥ H B2 FIR/INRZ5 N ROR-yt il Foxp3 #9315 (P<0.05), & FEAR T2 & A+ IL-4 Fl 1L-17 1Y
F1k(P<0.05), BHIE T /NE4E I K B 4 %46 (P<0.05). [ 2516 ] #1432 L. animalis LGM K3 Hi %t Th 41
A A s DR R e B YT, 3% 1A Caco-2 4l 2 257 & /N ROR-yt 15 Foxp3 mRNA £k, [
fik DSS i F45 I R/INRKIEKF-, XF DSSIEFLE R VEN, A T4 inia i nfads.

X ##17): Lactobacillusanimalis, i7iEfE, ¥, DSSiES4EIm R

WIBENAEEIRT2FE, CAMIRR IR ARG ERSERE, MhEEEARS
W E TS B SR A S e R R g WA, G, FLRR B U shW Az bR 25 IR AT
R EEEER. mENARE R EBEMEE  MERTY, ik, BB E Y Lactobacillus
B, e i T A sz O, HAC R &R animalis T12 X < & {4 4 % Bk 4 (S:aphyl ococcus
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aureus) . K H i (Escherichia coli) Fl R A5 FE V)]
[X B4 (Salmonella typhimurium) 34 A B & i 30 i 7
AR H, L. animalis 785 22 il & BLEA
h g A I IR T RE, FFAE S AE 7 oo
FAM, 8K, 6T L. animalis 25 1 18 5 I BF5E
A%,

i 400 5 i e B R YD, RERS TR e
TIHEMEHLS LT, AN B RRENE, FEdE
Rl 18 15 % g th p s A T A0 5 ek
1 EpIE G N 57 F BB T(Th)4t iy,
£ Th diffisrfe Lk fd, T SFksH+
(T-box expressed in T cells, T-bet), GATA #5454
I 3(GATA binding protein 3, GATA3). RAR #H%
L Z A (RAR-related orphan receptor gamma t,
ROR-yt) FlI SUIR K 5% 5% [H 1~ 3 (Forkhead box P3,
Foxp3) MU Al ki sk sk Il R PR B SR . T-bet
5 GATA3 7E Thl Il Th2 434k ik 78 vp 8 7 & fk
SR Tha/Th2 20 i -1 K FoA S 10 S g ik
, ROR-yt ittt Th17 4ifia o1k, [RIASZEA il
AT T S AE Jr iR T 2R, Foxp3 gl
7S T (Treg) 40531k, HATHLAAE S g il
WIhREMY, B, T-bet. GATA3. ROR-yt il Foxp3
il 8 Ay G2 VR SR W PP B A T T
Enterococcus faecium NCIMB 10415 j5, [5] 7i#k 2
2 h GATA3 1 Foxp3 mRNA ik i 25 51,
PRI, #3000 iz 18 40 TR AT el o 3075 T-bet, GATAS,
ROR-yt Fll Foxp3 1Y 1 52 1 7y 18 B 9% S

A 5 N S5 N b o — bk
L. animalis LGM, X} HIEEAM: T TS
WY HXT T-bet, GATA3, ROR-yt il Foxp3 ik (¥
M, Il ARZR L animalis LGM 5353 F g )
Caco-2 4% A7 mRNA FIKMFM, DIk
L. animalis LGM £ & X 45 7 58 /1N BRURE AR K 45 1

el
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B SR T- M F mRNA FakrgiE S, g
W78 4325 L. animalis LGM %I Th 4 g 434k 2% 55 5
TRIBREIAE, #8778 L. animalis LGM 7 %38
Gy P RAEAERT, A L. animalisLGM )78 35
AVERRES %

L HRA i

1.1 3EFRE

MG FREL: R M2GSC R53i3(g/L): &
HEHPR 10, 2 AH 10, BEEHZ YY) 2.5, #i%HE 5,
FIEVETERY 1, £F4E—f 119, COLilR 34 h,
115 °C 5 K 20 min,

UL FR 5L : DMEM B3R AL (it AR W B 24
ARAERAE), B4 Mg (FBS, Gen-view A1),
1.2 REzh¥Y5 FEEH

SPF 2 Mk C57BL/BI/INERL 15 H, {A R 1822 ¢,
WA T s VLT X e L s 2R 5 SCXK (75) 201 7-
0001], it 25+2 °C, HMHUAKRE . #HREm
R4 (DSS, il XA YR A RAF]); FLERI
FE R & . CCK-8 2 M oy Al iat) 5 (R e
Y TREAEGERT); AR ZH DNA PRl
Mg B RNA $RIBGR & (E TAEY) TR (1)
A RAR]); il PCR, KFrsk, Potwmik
Hl(TaKaRa A #l).

1.3 HMESE Sk

WA S i el x4 xR = 0 24 AT b M K . B
BT A SE I N AY) 10 g, 7 T K H 90 mL PBS
R, BRIRGIRS, & 4 RO iEE g
R VE AR, 3 AER . 10 mL R
W, AT 150 mL %5l iR (F 90 mL
M2GSC #55:3%), 37 °C IRA KT 7% 48 h, T 45
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B AR, Kbl 3 0. BUE AR IR, AU
% B Hungate 78 4 (% 9 mL M2GSC 1 55 5566 B f
B 107, B 1001070 =ANBERE, BERP T A KE [
) M2GSC [l 5537 55, F| ] Hungate TR H AR
KIS A TR RE, 37 °C JRAEKEFE 24 h, FER4E %S
BN, TR PRIBCR R P& 480 T % 5 Hungate
WEY, 37°CIREN:FR 24h, EEMR. BE .
PR F ottt B2 3K
14 THBRERE

MG TR #R 16S rRNA [ 41 %88 HAE )2 532K
KHAMERFE 2 DNA Pl 4 i) G vk 4R By
B HEMRIEN AL DNA, DAL ZhRE bR 1Y (Tecan,
Spark , Austria) e il & B 5L K 2 DNA ¥ 5 & .
20 pL JEAE PCR A% : 200 ng J£[K41 DNA, 10 pL
Premix Taq fiff, 1uL . Ti#5147, ddH,0 #ME .
16S rDNA 41454 8f (5-CACGGATCCAGAG
TTTGA(CIT)(AIC)TGGCTCAG-3)#l 1510r (5'-GTG
AAGCTTACGGCTACCTTGTTACGACTT-3)* |
PCR 4/ #4#%%: 94°C5min; 94°C30s, 58°C30s,
68 °C 60 s, 35/ MEH; 68 °C 10 min; 4 °C %4 |
S, PCR 7728 i I 16 9232 (Invitrogen) 4= ¥ 4%
ARA R B 58 BN . R4 16SrRNA 751, 7
NCBI i1 BLAST (NCBI https://blast.nchi.nim.
nih.gov/Blast.cgi) 7 A1, AR IR 1 45 e i A O )7
41, £ MAGA 7.0 Wi T X, Al Maximum
Likelihood 74 £ 7. R GE LA .
1.5 L. animalis LGM A=K iR R 3532 FLER A1
TREENE

FIIH 1 mol/L HCI % #11 1 mol/L NaOH ¥
¥ Hungate VR4 AN B 3592 56 pH 20 5 &
35-8.5, #f 1/10 HLlEFNE—RE IR, 37 °C
Bigw, R RITE 2. 4. 6, 12, 24h

P[] 55 0 2 55 77 M ODeoo HL , 22 il 735 TR A AR I i
2. FLER KT R M A w WA R, B
EA YA I E RS L e EiR AR R Y E
BRI, XS L. animalis LGM FLER K T 12 -
HEATASI o BB P AE R B, IO PR IR
FAFLER I E R F) & E 24 h NG FR AL IR &
. TIRIE . Aol 2.278 mmol/L THRIEW, K
MR 2, 4, 8, 16 %, TERHSAHEAIE Y
HTRRWREREMZ; B 1 mL IR IR,
0.2 mL 25% (W/V) i fRiA K, —20 °C R VR,
4°C. 12000xg #5.0> 10 min, £ 0.22 um i IERS &
BrEs D& T, B500 ul B3, ISR 2 EEAE T
J& &S EE (Y (Shimadzu, GC-14B, Japan)ill] &
TR,
1.6 L.animalisLGM X LiEXT Caco-2 4iifi
&SR E T EERBHEN

FRAE R R 2 ODgoo i 1 B, HL L. animalis
LGM 35, 4 °C. 12000xg #.> 10 min, %
0.22 um I JEAR LI JERPFS L. animalis LGM K572
. Caco-2 4HE7ER 10% (VIV)iG4-IiLiE (FBS)
) DMEM 5485 37 Sk b, 37 °C. 5% CO, 551
TR R R A0 A A0 R 5 O P o A Rk
80%—90%H | £ 18, 4 ML ik % /£ 20-50 L 5%
Ao IR 3 4, X4l 400 g 2
(Lipopolysaccharides, LPS)ib34] . 4§ £ ki
(LPS)+10% (V/V) L. animalis LGM X35k itk
PZH, BE 6 NEE . 24 FLACELIN 1 mL 584
BRI, P 1x10° 44, 37 °C. 5% CO, 41t
TRFR B RIE 80%-90%., HHAT FBS K
DMEM }i3e%E, ¥R 12 h, WHOHEE IR, B
XTRRZHSN, HAxy 2 4134 LPS (2 pg/mL)if S-4i i
RAE, [RIBHAHN 10% (VIV) L. animalis LGM £ 3%

http://journals.im.ac.cn/actamicrocn
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W I AE IR, 37 °C. 5% CO, &1F F i35 24 h,
&L RNA S2IBORAGH 52 BUE AN RNA, LIZ
IREEEHRMY (Tecan, Spark, Austria)filll RNA ¥
JES AR, B RNA W 2 500 ng/ul, FIHR

i 310K mRNA [ %% 585% cDNA ., Caco-2 4 fifd
PR it DR 3R 38 BR IO 2 B PCR HARKN 43
B, IS 1, AN ERRYE CCK-8
A TS SRR £

*®1 RAEERMRABSIY
Tablel. Primersfor Real-time PCR analysis

Samples Genes Primer sequences (5'—3') Product size/lbp Annealing temperature/°C References
Caco-2 cell  T-bet F: CCCCTTGGTGTGGACTGAGA 87 61.13 [8]
R: ACGCGCCTCCTCTTAGAGTC 61.38
GATA3 F: GTCCTCCCTGAGCCACATCT 98 60.98
R: GTGGTCCAAAGGACAGGCTG 60.89
ROR-yt F: GGCTCCCTGGATGAATAGAATG 190 58.32 [14]
R: AGGCAGAGGCAGAAAATGTAAAG 59.24
FOXP3 F: TCCCAGAGTTCCTCCACAAC 122 58.94 [15]
R: ATTGAGTGTCCGCTGCTTCT 59.68
IL-4 F: CACAAGTGCGATATCACCTT 386 55.85 [16]
R: GCTCGAACACTTTGAATATT 51.90
IL-17 F: GGTTTGACTGAGTACCAATTTGC 172 58.45 [17]
R: AAATTCCCAAGCCCAGAATC 55.95
TGF-B F: GGGACTATCCACCTGCAAGA 239 58.80 [18]
R: CCTCCTTGGCGTAGTAGTCG 59.62
B-actin F: CACTGTGCCCATCTACGAGG 154 60.18 [19]
R: AATGTCACGCACGATTTCC 56.64
Mice T-bet GCCAGGGAACCGCTTATATG 136 58.48 [20]
GACGATCATCTGGGTCACATTGT 60.68
GATA3 CCTTAAAACTCTTGGCGTCC 533 56.73 [21]
AGACACATGTCATCCCTGAG 56.63
ROR-yt TGTTTTATGGGGTTTGGGTATG 122 56.56 [22]
CTGTGTGGATGTGTGTCTCTGATTA 60.57
FOXP3 CTCATGATAGTGCCTGTGTCCTCAA 93 62.36 [23]
AGGGCCAGCATAGGTGCAAG 62.56
IFN-y CACTGCATCTTGGCTTTGCA 252 59.68 [24]
GCTGATGGCCTGATTGTCTTTC 59.90
IL-4 CACGGATGCGACAAAAATCAC 251 58.76 [25]
CGAAAAGCCCGAAAGAGTCTCT 60.61
IL-17 TATCCCTCTGTGATCTGGGAAG 161 58.42 [26]
ATCTTCTCGACCCTGAAAGTGA 58.83
IL-10 CTTACTGACTGGCATGAGGATCA 101 59.87 [27]
GCAGCTCTAGGAGCATGTGG 60.53
B-actin CATCCGTAAAGACCTCTATGCCAAC 171 61.48 [28]
ATGGAGCCACCGATCCACA 61.00

actamicro@im.ac.cn
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1.7 /MEEmRIBES K L. animalis LGM ¥ B Xt
I W% SR E T RE NN

fF L. animalis LGM 1532 % ODeoo M 1 B, IR
MR, BERmEZE 1070, 25IH 10°-107°
R EH SR, BORWEEOT A m ki, 78
4 °C. 10000xg £ T &> 10 min, FEETF PBS
WROFEMAEWEHZE 5x10° CFU/mL, Fi T
Bk, 15 2 SPF 2% C57BL/6J it/ BB HL A
34 XTHRZH . DSS A L. animalisLGM # H
A, EMPEEFE LR, A DSS45 L. animalis
LGM i B 241/ A R St 5 1 A B K B SR
BREREH(DSS)A T K H & UK, Wl 3%
(WIV), /N FRPOK, B 1 d B DSS 1k
K, HEKA 7d, B H/NRPOK R KL 5 mL/d,
% 8 RHEHIERYOK, JFaHEEIE, XFHRZAA
#EATAb PR ; DSS 44 KHEE 0.2 mL PBSHK; L.
animalis LGM % 5 25 K#EH 0.2 mL L. animalis
LGM ¥ (1x10° CFU), 4L E 4d. 25& 1M,
55 12 R CBERRBRALSE, 3 /N RSS2, &
KEZ IR T-80 °C 7K4H . $RHUASAZHZ RNA,
K FHDERE Tt PCR ARG 43 B 25 W 9 i s DX+
AnML N ¥y ik, FrAsIILE 1.
1.8 Stk

I B F SPSS 25.0 (SPSS Inc., Chicago,

USA)YEA 504, FIHER R Ry 2250 Brif e it
438, K LSD-Turkey L 2 H L . 45 3%
/KN meansSEM, P<0.05 /5 BEME2ER ., X
= &1 151] 3 i Graphad Prism 7.0 #1452 1

2 FHRfAAHN

2.1 %58 Lactobacillus animalis LGM 4855
%E

HHE 16S rRNA JP41 L XTE5 S, B 7 43 25 TR bk
5 Lactobacillus animalis KCTC 3501 &z R AH{,
FRALTE S 99.79%, J- 4% Hiir 44 0 L. animalis LGM .
LAk, Z kS Lactobacillus murinus LMG 14189
& Lactobacillus apodemi DSM 16634 1 H.A % 5
. FIH MAGA 7.0 8 4HK 53 25 ik S A
AR TN E R GE A TP (] 1), BETR M e
ZYES L. animalisLGM MRS RS R .
22 L. animalis LGM A=K 2R & 3% SR ALER
TREE

AJE pH &4 F L. animalis LGM f 4= K fth £k
W], L. animalis LGM 7EH i Eims it #1455 %
PR, ABAERRYE SR T 2 B (B 2-A).
KA %W pH K 6.5, 37 °CIHIEE;FE 24 h )HFL
2 BRI Ny 46.16£1.19 mmol/L, {H T BR¥REE 4L
ik, 4 1.28+0.16 mmol/L (&l 2-B).

0.01

Lactobacillus animalis KCTC 3501 (NR 041610.1)
Lactobacillus animalis LGM
Lactobacillus murinus LMG 14189 (NR 042231.1)

Lactobacillus apodemi DSM 16634 (NR 112752.1)
Lactobacillus faecis AFL13-2 (NR 114391.1)
Lactobacillus acidipiscis NBRC 102163 (NR 112693.1)

Bl AHRHSBEN L. animalisLGM 5HEXEHKET 16SrRNA F5I#) Maximum Likelihood % Z 4t it i
Figurel. A maximum-likelihood phylogenetic tree of L. animalis LGM and reference strains based on 16S rRNA
gene sequences. Numbers in bracket refer to the number of bacterial 16S rRNA sequences in NCBI database. Bar

0.01 at the bottom is the sequence divergence.

http://journals.im.ac.cn/actamicrocn
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(A) L. animalis LGM

-o- pH=3.5 —a~pH=5.5 —- pH=7.5
-8 pH=4.5 = pH=6.5 -@- pH=8.5

0 10 20 30

t/h

[\ (O8] B
(=) (] S

[e]

Production/(mmol/L)

Lactic acid

Butyric acid

2. L.animalisLGM A [E] pH &8 THKphskA)REFE. TER~£(B)

Figure 2.

L. animalis LGM growth curves in different pH conditions (A), and lactic acid and butyric acid

production (B). Lactic acid and butyric acid accumulation was detected after 24 h cultivation.

2.3 L.animalisLGM }EF¥ _E ST Caco-2 4l
T T mRNA 3235 B0

LPS (2 pg/mL )4k 3 5:8( Caco-2 4t il 15 1 b 3
AL (P<0.05), &3 A IL-4 1 IL-17 JEPH Kk,
[ 2 FH40IN TGF-B. GATA3 £l ROR-yt
L 3k (P<0.05), 5 XFHEZ1 J% LPS 4 AH L,
L. animalis LGM 1532 I3 Ab BRAH {2 35 PR 40 i
N GATA3 A1 IL-4., IL-17, TGF-p 3t [X % ik
(P<0.05), ]} 2.3 |38 Fxop3 LK %1k (P<0.05).
5 LPSHIAAL, L. animalis LGM 1535 I3 kb BR
28 2% 1 ROR-yt JE [Nk (P<0.05), K& 2 X}
ML DAIIETS M 5 &, L. animalis LGM
BE IR W b0 A FR A A A M AR T AL
LPS 20 (P<0.05, & 3).
24 PMREBHRIFES K L. animalis LGM # B Xt
DSS % % /N R B R i

INREE RIS Br B, SRR, DSS
SRR EZ H bk, FI5 6-7 K, DSS 4
A1 L. animalis LGM 5359 15 AL B /N UK EE (B
% MRE(P<0.05, K 4-A), FFFEA TR . B
SEAR . FEH BB, L. animalis LGM % B IF KA

actamicro@im.ac.cn

/N R AR . 2B 2, DSS 411
L. animalis LGM J# B 2H/N B4 800 35 25 5+
MBS HE, 5 DSSAME, L. animalis LGM
BN 6.41%. SXTHRAIM L, DSS 4/
FRLZ5 B 1K 3 i 2 454 (P<0.05), L. animalis LGM
B 40 2 2 = T DSS 4H(P<0.05, ¥ 4-B).
25 L. animalis LGM # B Xt DSS &4 /Nigs
Jg 5% % R T 3RIB B R

XA, DSS 4/NR &5 N T-bet,
GATA3. ROR-yt il Foxp3 mRNA ik i &%
(P<0.05); L. animalis LGM ¥ 5 2028 T 45 4 /)N
a5 Th AR fbi% sl ki, 5 DSS
AL, L. animalisLGM #EH 5.3 i T ROR-yt
Y Foxp3 {1235 (P<0.05), Hirf Foxp3 kK& 2
Xf BRZH K-8 5-A) . SXTHRZAAH L, DSS ZH M
SN RN T IL-4, IL-17 ik 8 2 8
(P<0.05); L. animalis LGM # H B Z &% 145
RNRLEHN IL-4, IL-17 H9F35(P<0.05), [HA}
% FiH IFN-y 1933k (P<0.05), DSS 45 L.
animalis LGM ¥ B 41/NR &5 1L-10 ik
F &A% (P<0.05, & 5-B).
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T-bet
150 * g 1.5 ns
* =
2 ¢
£100 210
= < 1
8 — Z
- o
o 50 £ 0.5
o g
0=t _— Eoo - =
Control LPS LPS+L. animalis ' Control LPS LPS+L. animalis
GATA3 ROR-yt
. >
s 15 . 53 N
) j="
Z 1.0 7
< z
e __ =
£ 05 o 1
E =
< 00t = = oLtk
Control LPS LPS+L. animalis Control LPS LPS+L. animalis
Fxop3 TGEF-p
* £
- :
£ 15 g6 :
= — — A
2 2
=, =
Z 1.0 5 4
<
; z
& e
E 05 o 2
5] I -
£ £
= =
& 0.0 2 gl Lo
Control LPS LPS+L. animalis Control LPS LPS+L. animalis
1L.-4 . IL-17
* £
— '~ ES
§ 1.5 E 20
o 2 157
5 1.0 5
< <<
2 2
0.5
2 205
kS 3
Control LPS LPS+L. animalis Control LPS LPS+L. animalis

3. L.animalisLGM &7 i& EiEX Caco-2 4HAREM . ¥ REFFUMEFEERILRZNT
Figure 3. The effects of L. animalis LGM supernatants (10%, V/V) on cell viability, transcription factors and
intracellular cytokines gene expressions in Caco-2 cells. Control group: without LPS and bacterial supernatants;
LPS group: treated with LPS (2 pg/mL); LPS+L. animalis group: treated with LPS (2 ng/mL) and L. animalis LGM
supernatants simultaneously. * represent significant difference (P<0.05).
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(A) 22 ®) o *
DSS administration L. animalis gavage *
[ I |
20 1-7d 8-12d
g 2 E 60}
< £ —r———
) =
5180 e :i:%,.—.if % 3 a0}
= N S
] = Control }i 'f =
C% 16 =] S 20+
= DSS 9
- L. animalis
14 : : : 0 . xS
0 5 10 15 Control L. animalis

td

E 4. L.animalisLGM B DSSiFSLEM L IR IAEMLERFKE R
Figure 4. Effects of L. animalis LGM suspension oral administration on DSS-induced colitis mice body weight
gain and colon length. Control group: without DSS and bacterial suspension administration; DSS group: treated
with 3% (V/V) DSS solution; L. animalis group: treated with 3% (V/V) DSS solution and gavaged L. animalis LGM
suspension (5x10° CFU/ mL) for 4 days. A: Body weight gain of mice through the whole experiment; B: Colon
length of various groups. * represent significant difference (P<0.05).

(A) g T-bet g GATA3 & ROR-yt g Fxop3
wy wl 172 wl
515 * %15 * 515 x $2.0 . 2
210 210 210f = 2t -
Z Zz Z Z 1.0 s
205 205 g 205 = =
g g g £0.5
£ 0.0 =_ 0.0 : £0.0-= 1 = cgollocl mm =2
= Control DDS L. animalis —f Control DDS L. animalis < Control DDS L. animalis -3 Control DDS L. animalis
I~ o o2 &~
= [FN-y = IL-4 - IL-17 = [L-10
B) s 2 # g * ke
520 * 525 S 6 L 1.5 *
=) =S = =
515 i 5, 5ol ok
< = <15 < < 1Op B0
Z 1.0 Z Zz Z
=4 e~ 1.0 =4 2 o 0.5
E 05 Eis = % gV n
2 § g = 2 [ 4 [
Zoollol HE = 2oLl Hil = 2 Lol HEH = 2Ll Hil =2
= Control DDS L. animalis 3 Control DDS L. animalis 5 Control DDS L. animalis Control DDS L. animalis
a4 ' e~ [

5. L.animalisLGM EBXH/NRLEMHA Th 4185 L5 R B F A E FE E RIE S0
Figure 5. Effects of L. animalis LGM suspension oral administration on transcription factors and intracellular
cytokines gene expressions in mice colon. Control group: without DSS and bacterial suspension administration;
DSS group: treated with 3% (V/V) DSS solution; L. animalis group: treated with 3% (V/V) DSS solution and
gavaged L. animalis LGM suspension (5x10° CFU/mL) for 4 days. A: Transcription factors (T-bet, GATA3, ROR-yt
and Foxp3) gene expressions; B: Intracellular cytokines (IFN-y, IL-4, IL-17 and IL-10) gene expressions. * represent
significant difference (P<0.05).

N i N Y A LR A R M i S LR
MEz—2 . B LB, M Lactobacillus
HBREERERK AT REP I EEEMO, fermentum 15007 . Lactobacillus reuteri BSA131 .

3

actamicro@im.ac.cn



FEBUNAE | 244, 2019, 59(9)

1773

Lactobacillus plantarum ZJ316 . Lactobacillus
rhamnosus GG .
Enterococcus faecium S FLRR A AR KL 7 i i
H S B 2 A AR O AR DR P 3 P9 43 S
H—#k L. animalis LGM, & FLHX} Foxp3 #1
ROR-yt REA W WIE, X4 R/NRFER S
AR

L. animalis J&—f# WELER A, AHEFE
L. animalis LGM #i& pH & 6.5, 5 L. animalis
TMW 1.971 fii& pH 6.0 #Hfl, 5 Lactobacillus
curvatus TMW 1.624 . Lactobacillus reuteri TMW
1.106 £o3& pH 4.4 BA W B X 5151, HHF5eioE,
L. animalis LA4 52 gk LR %, B3%
$E T A4 TR R TP 2K 1R (Enterococcus) FIFLERFT i
(Lactobacillus) %13, LR 2 W 18 20 18 o AR
PR, o AN R A 1 PR AR S Y A
AWFFE RN E] L. animalis LGM 1% 3%k o AT %5
FKPRLRR P, AR, 6T L. animalis i f34E
VE BT 41IE .

CAWFFE R, FLIR T BE % 38 1 52 Wi 20 i 0
PEFNANML R 735, W RAE RV . 7E LPS 5%
(20 A AERL AL Lactobacillus rhamnosus GG
REAS A M LPS W5 B2 R, BN E
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Effects of Lactobacillus animalis LGM on transcription factors
gene expressions in DSS-induced colitis mice

Yingzhou Cheng, Chunlong Mu’, Weiyun Zhu

National Center for International Research on Animal Gut Nutrition, Laboratory of Gastrointestinal Microbiology, Jiangsu Key
Laboratory of Gastrointestinal Nutrition and Animal Health, College of Animal Science and Technology, Nanjing Agricultural
University, Nanjing 210095, Jiangsu Province, China

Abstract: [Objective] Investigating the relationship between Lactobacillus animalis LGM and transcription factors
(T-bet, GATA3, ROR-yt and Foxp3) gene expressions in vivo or in vitro and observing the effects of L. animalis
LGM gavage on DSS-induced colitis. [Methods] L. animalis LGM was isolated from pig colon contents using
Hungate rolling tube technique. Bacterial supernatants were extracted and incubated Caco-2 cells with LPS (2 ug/mL)
simultaneously. Bacterial suspension was adjusted to 1x10° CFU/0.2 mL and gavaged to DSS-induced mice. Gene
expressions of transcription factors (T-bet, GATA-3, ROR-yt and Foxp3) and intracellular cytokines (IL-4, IL-17,
INF-y and IL-10) were analyzed by real-time PCR. [Results] In Caco-2 cells culture experiment, compared to
control and LPS groups, L. animalis LGM supernatants treatment significantly downregulated the GATA-3, IL-4,
IL-17 and TGF-p gene expressions and upregulated Foxp3 and ROR-yt gene expressions (P<0.05). In DSS-induced
colitis mice, compared to the DSS group, L. animalis LGM administration restored the colonic length and increased
ROR-yt and Foxp3 gene expressions (P<0.05). [Conclusion] L. animalis LGM isolated from pig colon contents in
the present study have distinctive effects on transcription factors. ROR-yt and Foxp3 expressions were significantly
upregulated both in Caco-2 cells and DSS-induced colitis mice. L. animalis LGM showed protection on
DSS-induced colitis and gut inflammation.

Keywords: Lactobacillus animalis, gut immunity, pigs, DSS-induced colitis
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