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W OE: [8 8] KRB LR RKZ KB (Weizmannia coagulans) BC-G44 xt 3t & £ 48 X M5
(antibiotic-associated diarrhea, AAD) K RAER LA B LM . FlEhfef KER M GFm. [F %]
I 30 A 5 Bl#. IR E AL 49 Sprague-Dawley (SD) K ., FAAL4 A4 *F B4 (Con 40). 424 éﬂ(Mod
20). JRA ZH LR Z KA L (LBC-G44 40). F 7 E 44 3K 2 K H 2L (MBC-G44 48)F= 3 7
BReE K B K 20 (HBC-G44 40) 5 5 20 (n=6), RIx @3 EARI T )AL B2 d). ﬁ%#ﬁ%ﬂ,
Con AKX RAEREYH 2mL A %K, Mod. LBC-G44. MBC-G44 #= HBC-G44 20 K R, # § 4 %,
HWEE. RF Bkt T & 09 RAEERQ mL/d)vh S AAD. AR A, Con F= Mod 2A4k 4 # §
4 2 % K, @ LBC-G44. MBC-G44 #= HBC-G44 41 4> 5| # § 10’. 10° #= 10°CFU/ &) W.
coagulans BC-G44 &%, % 19 R, RESMmuytiray s )rLf’;‘, M E 25 B LR P 4w i B F
. BEER G A FOEAR XA R 6 R R KT, sbih, EHATLEMRE T A AR AR .
[ %‘%1 EEBIE TR, 5 ConlAdtk, Mod. LBC-G44. MBC-G44 F= HBC-G44 41 X &, ik 3
RFEMEB. KAETFTHRARRXLTETRY GILEP<0.05); £% 19 X, 5 Mod 245+, MBC-G44 F=
HBC-G44 £1 £ i 46 1% S J Ao MR K 4m B30 8 2 3 38 A (P<0.05). HBC-G44 214 i & JiE F AT H B
(Bacteroides) 8 A8 3t 3 B Fo FUBLIR B3 5 (P<0.05), #3502 D-FLBR (D-lactic acid, D-LA)F= —fi &,
¢ B (diamine oxidase, DAO) K E 4,32 & (P<0.05), % M FE8E ¥ Claudin-1. Occludin #= MUC2 #) 48
st mRNA % ik 2 L (P<0.05). R, 5 Mod 4848k, MBC-G44 F= HBC-G44 4845 M 4515+ Toll
2 AR 4 (Toll-like receptor 4, TLR4)#=4% ] -¥ «B (nuclear factor-kappa B, NF-kB) 2 [ #9482 mRNA

TN YRR A AR (i) A BR A R % Bh I H (2023320122000140)
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ik & T A (P<0.05), E 4 M ZEME F I 98 358 B F -0 (tumor necrosis factor-a, TNF-a)F= @ 48 LA~
% -1B (interleukin-1 beta, IL-1B)4& & &4 (P<0.05). [£+£]1 W. coagulans BC-G44 #8495 I &34k % %
FORREMBA, AT EMRENBRARF R4, %M EFE) TR B M E X JER
KL, M R AAD JEIK .

KR B RZTKE BC-G44; KR; MAEZHMAMMEE, HAELM, FEG; LERM

Weizmannia coagulans BC-G44 regulates intestinal microbiota
structure, barrier function, and inflammatory response in the
colon of the rat model of antibiotic-associated diarrhea

XIA Ziyan', HAO Zhanxi’, HAN Di?, ZHAO Wenxuan', WANG Jing""

1 National Center for International Research on Animal Gut Nutrition, College of Animal Science and Technology,
Nanjing Agricultural University, Nanjing, Jiangsu, China
2 BioGrowing Co., Ltd. (Shanghai), Shanghai, China

Abstract: [Objective] To investigate the effects of Weizmannia coagulans BC-G44 on the
intestinal microbiota structure, barrier function, and inflammatory response in the colon of the rat
model of antibiotic-associated diarrhea (AAD). [Methods] A total of 30 five-week-old Sprague-
Dawley (SD) rats with similar body weights were randomized into five groups (n=6): control
(Con), model (Mod), low-dose W. coagulans BC-G44 (LBC-G44), medium-dose W. coagulans
BC-G44 (MBC-G44), and high-dose W. coagulans BC-G44 (HBC-G44). The experiment
encompassed a modeling period (7 days) and a recovery period (12 days). During the modeling
period, rats in the Con group were administrated with normal saline at 2 mL/d by gavage, while
those in the Mod, LBC-G44, MBC-G44, and HBC-G44 groups were administrated with a mixture
containing clindamycin, ampicillin, and streptomycin (2 mL/d) by gavage to induce AAD. During
the recovery period, the Con and Mod groups continued to receive normal saline, while the
LBC-G44, MBC-G44, and HBC-G44 groups received W. coagulans BC-G44 suspensions at 107,
10%, and 10° CFU/d, respectively. On day 19, colonic tissue samples were collected for histological
examination, and the concentrations of cytokines, and the expression levels of barrier proteins and
inflammation-related genes in the colonic mucosa were measured. Furthermore, the microbiota
composition and metabolites in the colonic chyme were analyzed. [Results] On day 7 of modeling,
rats in the Mod, LBC-G44, MBC-G44, and HBC-G44 groups exhibited diarrhea, weight losses, and
reduced food intake compared with those in the Con group (£<0.05). On day 19, compared with
the Mod group, the MBC-G44 and HBC-G44 groups showed increases in the colonic mucosa
thickness and goblet cell number (P<0.05). The HBC-G44 group showed increased relative
abundance of Bacteroides and concentrations of lactate in the colonic chyme (P<0.05), elevated
levels of D-lactic acid (D-LA) and diamine oxidase (DAO) in the colonic mucosa, and up-regulated
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relative mRNA levels of Claudin-1, Occludin, and MUC2 in the colonic mucosa (P<0.05).
Meanwhile, compared with the Mod group, the MBC-G44 and HBC-G44 groups showed down-
regulated relative mRNA levels of Toll-like receptor 4 gene (7LR4) and nuclear factor-kappa B
gene (NF-xB) (P<0.05), and reduced concentrations of tumor necrosis factor (TNF)-o and interleukin
(IL)-1B (P<0.05) in the colonic mucosa. [Conclusion] W. coagulans BC-G44 can ameliorate
antibiotic-induced colonic injury, regulate the colonic microbiota composition and metabolites,
enhance intestinal barrier function, and reduce intestinal inflammatory responses in rats, thus
alleviating the symptoms of AAD.

Keywords: Weizmannia coagulans BC-G44; rats; antibiotic-associated diarrhea; microbiota
structure; barrier function; inflammatory response
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(Clostridium difficile)] (%) ¥4 5 $2 48t 1743 F 5 14,
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WC10 fig fi% & 35 19 in AAD £ 5 /) iR JE
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WP, PRI, RO T A AT A TS YR YT
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gt A TRVE Sy E S T TR, 7RI
FAESSHY . IRDE IR B (A0 Clostridium difficile
fiti %8 ve 5 1A B4 (Klebsiella pneumoniae)] i & 14 5
5 T BP0 A AE AU, Hodr, W coagulans 1
e R AR 2 IRBHE , BA Ry
B R AR T ER N 32 M, BEAE A a4 7 1k 1 3
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UERERIE pH R, A0 5 A KT e IR AT 25
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coagulans) DU-106 RE % i & 3% Jin 51 &£ +T 1% )&
(Alistipes) 1 T MR W Bl (Lachnospiraceae)
NK4A136 (A1 £ BE, FFA il e 5 1 IR s
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M, DA E B 51

SR, W. coagulans BC-G44 7£ AAD JGJ7
) HARAE AL T IR ADESE o A 522K FH 2
PR BEE R MM R IR G WO R
R AAD B8, B fE#E — LR 1E W, coagulans
BC-G44 XFE5 I miEAS A . Tt B BE R 9T K21
HsZm, S HAE AAD 3897 T 0 H 3 AR
WA

1 M5 r=E

1.1 HEERFEF

AWEFE TR W. coagulans BC-G44 T FE (7]
Fr BC-G44) h 450 5 A R (1) A FRA 7
PRt BEARR TR T 20 °CIRTE, DARRR HRa
PEFIIE M. AT, % BC-G44 % THIE T
2 mL AEBEER KRR R 58 T SR 40 0l I i AR
1x107, 1x10% F1 1x10° CFU/mL FY BBk, F7
R AR IE S 1
1.2 ShPEIEE T

AR S5 7 e ST R A ML R 2 S 5 B v
OB E, TR R K= 5056 5 )
R S5 P B S b ME (A 5 . NJAU.
N020230329036). SPF %% Sprague-Dawley (SD)
R R FR b 3 ) A B W B AR A B ] 4
fits R H R R . ZNTUMORI SRR R 5
S A 2R 7 25 S A e A A BR A R . EBR
15 VL 24 B2 R b G A 2400 A BR
TSI

gk 7d N WS, ¥ 30 HiRkE R
(253.201.62) g MK BB A% BEZH (Con 4)
BiRIZH (Mod #H). Ik i BC-G44 4 (LBC-G44
). HiE BC-G44 41(MBC-G44 £H) 1 7 &
BC-G44 41(HBC-G44 #H)%: 5 4, &4 6 H, ik
B o3 R (7 AWK IBI(12 ). gL 7d
HiEE 2 mL 7 1200 mg/kg A1 AR % .

1 332 mg/kg AR 92 K PTTARAT 666 mg/kg AT
(10 % 2 2R 0 A BLER K VT, HES7 AAD AL,
AL AAD R DD A 7 AR ERL RS . KRG 30
W AEMOIRASZERE . BAOEGR | ZE(E IR
FOIRZS B2 T, S5 B AR LR VS R
W, AT R LD B s e, AR
[, Con HA H#EH 2 mL A FEL /K, Mod.
LBC-G44, MBC-G44 F1 HBC-G44 # | # H
2mL FPERMIRAGHER . WEWIN, Con F
Mod HAKZEHEE 2 mL/d A= FEEh K, LBC-G44 .
MBC-G44 Fll HBC-G44 20 W] 43 9 #E & 1x107,
1x10° F1 1x10° CFU/mL i) BC-G44 7% (2 mL/d),
B2 12 do IR, FrA R A H Ik
Ko Sy WIREFEHI7E(25+0.5) °C, @]
TE(60+5)%, JEREAFICN 12 W12 h WG
1.3 #HmX&E

R 19 X, Frfi K&t 12 h 288 )5
PAbFE . REELE I TP B 2-3 om AU EUREAR
SEEVE T 4% Z2RHPBRR T EE, TS
ZUEA M E T Wt . RIEERER RS &
BERBHREREA, M AR A A T DA I 22
53T
1.4 NEIBFRFFGE
1.4.1 H£KMaE

MIREG S 1-19 K, B:f 2 d £ 1 8 fiid
SERRAIAE , RERMUK R, 7ERE SR
JE TR AR R H 3 | SR Aok
i, IR R R 2 R
142 [EEiITH

VS R K i 2 A R A RN 2 8 5 K i iR AT
el . MR Chen 2Bk, 45 2 d MR RS
EIEEIATIES, LIS IR VS R 0 = AR
MAEVE AR UEALES 0 43 . FEMERME A, TR
o H b A, R WK BN RS RE I H
TEESEIR; 1 0. FEEEAsEE, JBRN
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OB SR, AR SR U 8 D g 2
1, REWREIIGRE; 2 7. BEREOAH
AR, I KFEAE, 855 ™ E A
H I REZALSCIAE SG A OG, R W E S
TR BER B 9 5, R BUBT SR EREAS
MM T, FREARE T 105 CCHYMERT T 15
24 h, BEIRFRECTER ., ITHRIEE AR S
KRS HRA(D).
ﬁ@ﬁmiﬂ—f?mwa (1)

K 4 HFEMRE,; 4, HFEMETE,
143 ZRBRARTSEMYE

W RETE 4% Z RPN R 2
ARG, R CEERR K AL K S Y
HAPATAEEELIIFYIN 3 pm JERYT o A
155 Al iR - 75 R YL {4 15 (periodic acid-Schiff stain,
PAS) & {0, 5 HF [, FH R 420 b A B8 (B bR L 36
BX51) M%< 17 18 ) v 1 T2 285 25 74 FUARAR 20 i 53
Mo Bk YI R BEVLIEEE 6 S OLEFRE TS, R
FHREALEGR R B, DL DR B e R 4R nY B B
A {# FH Image Pro Plus 6.0 F{F & %%
ST 1 00 VSR 32 L IR R IR A
PR RIS b 3 AR [EALE B F S AT
G
144 ZRBRFIEREXSHENE

FREL 0.1 g B RIEAREAE T 1.5 mL B0
Hr, B 900 pL AR BRER K HEA T AL AL B . L
4°C, 3500 r/min #5.0> 15 min, YCEE IR IE
SN . A BCA BRI & b a2 AR A
B m IS R B, IR AR A A it
AT UE . FRHE ELISA 8055 & (Fd 2 A=)
ARSI AT BRA A1) BE B A SR, 05 A
rh A AL (diamine oxidase, DAO). IR IR5E
[Al F--a (tumor necrosis factor-o, TNF-a), 4l fifd
41 & -6 (interleukin-6, 1L-6). [ 40 Jifd 4> % -10
(interleukin-10, IL-10), 4 40 fE /i & -1p
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(interleukin-1 beta, IL-1B) 13 Wh Fl G 2 BR A5 1 A
(secretory immunoglobulin A, sIgA) Y 7K 4 &
D-¥LR(D-lactic acid, D-LA)HR BE 3 o b (A Aa il
LR VR B LR 1) 6 (R B R E W TR
FEITA FR 2 7)) BB A5 7
145 HBHEREREREERXER
mRNA RiX

fit ] RT-qPCR U JE % %% 3% #4112k
(ZO-1. Claudin-1. Occludin). NF-xB {55 i i
AL (TLR4 . NF-xB. MyD88) M Zh T 11 3K
(MUCI. MUC2, MUC4) % mRNA 7K,
LA B-WLsh & A (B-actin) A NS EEN . 5, il
JH TRIzol 2 (e 52 1 ME SR A= IR B A R 2
FMZE AR R BUR RNA, JF R 66
& 1T (ThermoFisher Scientific 2% 7))l &2 RNA ¥
FE. B, 1 pg A RNA 3554 cDNA, fik
F£ F-80 °C VK4 " #5 F . RT-qPCR ik 55 fifi
ChamQ SYBR qPCR Master Mix o 7] &5 (5 5L i
WEE LR R B A RN WD AT RO . 514
A AR TR (1) B A BR 2 W) BRI i
(% 1) PCR IR Z (20 uL): . FiF514
(10 pmol/L)%% 0.4 pL, 50xROX Reference Dye 1
0.4 pL, cDNA 2 pL, 2xChamQ SYBR qPCR
Master Mix 10 pL, ddH,O 6.8 pL, PCR JZ i %
F: 95 °CHIAEYE 30 s; 95 °C7AEME 10s, 60 °CiE
&k 30s, 440 MEFF; 95°C 15s, 60 °C 60 s,
95 °C 15 s, PG ARG 223k m il FH 2724 )y ik
G
1.4.6 ZERARERMES 16S rRNA EEIFF

FREC0.2 g M RRE M EET 2 mL &.0%8
i, S EREAE I )k T CTAB A HRIE
Yy DNA, il 3 i0e 43966 31 (ThermoFisher
Scientific 23 7))l & DNA FkEf4lifE . {#H5]
¥ 319F (5'-ACTCCTACGGGAGGCAGCAG-3")
H1 806R (5'-GGACTACHVGGGTWTCTAAT-3")
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F=1 LEREEEPCREIYIFS

Table 1 Primers used for quantitative real-time PCR

Gene Primer sequences (5'—3) GenBank accession number

P-actin F: GGTGTGATGGTGGGTATGGG XM _031144.3
R: CAGTTGGTGACAATGCCGTG

Z0-1 F: CTGAGCCCCCTAGTGATGTG XM_017588934.1
R: TCACAGTGTGGCAAGCGTAG

Claudin-1 F: AAACTCCGCTTTCTGCACCT NM 031699.2
R: GTGCTGACGATAGAGCCGAT

Occludin F: GGATTGAGCCCGAGTGGAAAG NM_031329.2
R: AAGGACTTCCCAGAGTGCAGA

TLR4 F: CCTTTTCATCTCTGCCTTCACTAC NM_001293316.1
R: GGGACACCACGACAATAACCT

NF-xB F: CCCATGTAGACAGCACCACCTATGAT NM_001048232.1
R: ACAGAGGCTCAAAGTTCTCCACCA

MyD88 F: TCGACGCCTTCATCTGCTAC XM _006244087.3
R: CCATGCGACGACACCTTTTC

MUCI F: GTGCCGCTGCCCACAACCTG XM_001926883.4
R: AGCCGGGTACCCCAGACCCA

mMuc?2 F: GGTCATGCTGGAGCTGGACAGT XM_003122394.1
R: TGCCTCCTCGGGGTCGTCAC

MUC4 F: GATGCCCTGGCCACAGAA XM_021068274.1

R: TGATTCAAGGTAGCATTCATTTGC

p-actin: Beta-actin; ZO-1: Zonula occludens-1; Occludin: Zonula occludens; Claudin-1: Zonula occludens protein-1; TLR4: Toll-like
receptor 4; NF-xB: Nuclear factor kappa-B; MyD88: Myeloid differentiation primary response gene 88; MUCI: Mucin 1; MUC2:

Mucin 2; MUC4: Mucin 4.

XF 16S tRNA H:[H ) V3-V4 X B 4T PCR 3§
H . PCR P KRR B AR A 50 uL: 10 pL
5xQ5" Reaction Buffer, 10 uL 5xQ5® High GC
Enhancer, 1.5 pL 2.5 mmol/L dNTPs, 1.5 uL IE
M 514)(10 umol/L), 1.5 pL K[ 514(10 umol/L),
0.2 L Q5® High-Fidelity DNA Polymerase, L) &
50 ng HiHk DNA, ddH.O #hJE 50 pL. #7145
. 95 °C 5 min; 95 °C 1 min, 60 °C 1 min,
72 °C 1 min, 3£ 30 ME¥; 72 °C 7 min, ¥4
P2 2% BN BE BE R VK R s, fd
AxyPrep DNA B2 U] £ (Beckman 23 7] )itk
fraiifk . FH Nlumina MiSeq ¥ £ #E47 SC 24 7
FY o AL =97% 17 51 SR 2 R dE 72k

5T (operational taxonomic unit, OTU), Fif i
Silva %% #ii J% (Release138.1, http://www. arb-silva.
de) 179 Fh 3 F: o F H] OmicShare Tools “F- &5
(https://www.omicsmart. com) 73 M7 45 I £ 5 H 2
1 ZFEE(ACE, Chaol., Shannon A1 Simpson
8 #0). 8 & 3 A F5 53 I (principal coordinate
analysis, PCoA)%% & Bray-Curtis 3592 FLEORE i [7]
() o A P HE s 25 4, A ) 9 B RE R 3 SR
Kruskal-Wallis #2565 4748715001 A58 e
A 154 5V BE I DRAFE NCBI 7 S 32 IURY
= (sequence read archive, SRA) b, BEESN

PRINA1171312,
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1.4.7 25 R BE FLERFNAG 5% A AR ER N 2E

FREL 0.1 g Z5 i BET 1.5 mL B4, i
A 0.9 mL WK, IHEIRATIE HK 10% B5T35K
W, LL4°C, 12000 r/min B5.0> 10 min, Y& -
THRH T FLRRME o FLIR v B 4 B FL IR 70
(P A S A ) T ARG A B ) B B kA 7
M. 5IHC0.1 g 5B BEREAS, A 1 mL XL
ZE/K, RHEIR IS A 12 000 r/min #.0» 10 min,
B 700 uL B3EW, TN 140 pL g I S iR
WIRAG, BT-20°Cidk. FEARME)S, L
4 °C, 12 000 r/min #5.0> 15 min, i 0.22 pm
Qe at vk, DB IRAE A . REENR TR &
2 S 4% (Shimadzu A EDIE . {883
Bl B YNAEAE 30 mx0.32 mmx0.25 pm (Agilent
Technologies 2\ H]), A1 130 °C, VA AL IR &
180 °C, S JMAE TR MIZHIRE 180 °C, #A
AR, FEJ1 60 kPa, ESJET) 50 kPa, AR
J£77 50 kPa.,
1.5 HESZ TS

By Excel 2021 AT RIA 68, Siit
S HTRH] SPSS 26.0 ¥t 4[R2 i i F A R
77 2257 M7 (analysis of variance, ANOVA) i 17 ki
W, Ff3#17T Duncan £ LK . X T A&
IEZ A B, 1 Kruskal-Wallis 4556 10847

M. BHELL CEWEREIR” FR, P<0.05
FRERBE, P>0.05 MFERTLRELR,

2 HBERE5AM

2.1 W. coagulans BC-G44 %f AAD {=H!
KEREK MRS

mEE 2 s, 5 Con AL, Mod 41K,
FER IR 7 KA 19 KK E I 35 PG (P<
0.05), H 1-7d (9F-35 H 38 8t B & FEAIR(P<
0.05). #Rif, #£ 7-19 d i), 220K RAGFY
H 80 & 2 5 (P>0.05). WK 1 Fix, 5
Con 1ALk, Mod 417E5H 7 KRIMR & &= W
D[R RO I8 3 B 1 (P<0.05) . 5 Mod 41
A, LBC-G44 . MBC-G44 il HBC-G44 4 1E
519 R FYHEE , REEMIRKEY R
R EEE S P>0.05. 5 Con 4,
Mod HTESE 7 K217 3 F1 S8 5 /K it b
FHEN(P<0.05), ZIAEE 17 KA, HBC-G44
2 H & K5 Mod 4 AH T i 3 B (P<
0.05), KW BC-G44 XJ M35 I8 15 i R 2 A Tk
FEHLS
2.2 W. coagulans BC-G44 %} AAD 1= #!
KRGS FIM IR BRI 2200

mFE3, K2R, 5 Con 441, Mod

%22 Weizmannia coagulans BC-G443FAADIR R X FR A E R R
Table 2  Effects of Weizmannia coagulans BC-G44 on the body weight of AAD model rats

Items Con Mod LBC-G44 MBC-G44 HBC-G44 P-value
Body weight (g)
1d 251.843.7 254.843.4 253.845.5 254.0£2.5 251.5+3.6 0.965
7d 319.2+6.9a 294.0+2.7b 292.0+8.9b 283.3+5.9b 287.2+7.1b 0.007
19d 404.2+12.9a 363.249.7b 365.3+12.7b 361.3+4.8b 347.3+8.1b 0.008
Average daily gain (g/d)
1-7d 9.6:+0.6a 5.6+0.8b 5.5+0.7b 4.24+0.8b 5.1+0.6b <0.001
7-19d 7.1£0.5 5.8+0.9 6.1+0.4 6.5+0.5 5.0+0.4 0.132

Data are presented as mean+SE. Different superscript letters (a, b, and c) indicate statistically significant differences (P<0.05), n=6.

The same as below.
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3 46 + HBC-G44 = —+ HBC-G44
2 A 5 80f
=
301 = el
2 I 1 1 I 1 I I 1 1
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=
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Effect of Weizmannia coagulans BC-G44 on growth performance of AAD model rats. A: Feed intake;
B: Water intake; C: Fecal score; D: Fecal water content.
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Table 3  Effects of Weizmannia coagulans BC-G44 on colonic morphological parameters of AAD model rats

Items Con Mod

LBC-G44 MBC-G44 HBC-G44 P-value
Mucosal thickness (um)  341.6+4.6a 237.2+15.1¢ 266.0+6.6b 314.9+3.7a 327.0+10.2a 0.001
Crypt depth (um) 71.6+3.7b 81.3+4.7b 86.0+8.7b 104.9+6.0a 107.0£9.1a 0.002

2H 45 I 6 R 3 R AIE (P<0.05), FLARIR 41
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W PRI fE 2. 5 Mod 414H b, MBC-G44
1 HBC-G44 21 235 Jigy b 58 J5 5 0 B v TR B 1 3
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0.05), B BC-G44 fig 1% 57 A1 R 40 i (%) %k
i,k AR R T B A W B B ) g
i .
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Figure 2  Effect of Weizmannia coagulans BC-G44 on colonic goblet cells of AAD model rats. A:
Morphological analysis of the colon by PAS staining, the length of the yellow line indicates the mucosal
thickness, and the length of the green line indicates the crypt depth. B: Goblet cell numbers. Different letters (a, b,
and c) indicate statistically significant differences (P<0.05). Error bars represent the mean+SE. The same as below.
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Figure 3  Effect of Weizmannia coagulans BC-G44 on the alpha diversity and beta diversity of colonic microbiota
in AAD model rats. A: Shannon index; B: Simpson index; C: Chaol index; D: ACE index; E: Beta diversity.
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Figure 4 Effect of Weizmannia coagulans BC-G44 on the phylum level of colonic microbiota in AAD model

rats. A: Microbial compositions in different experimental groups at the phylum levels; B: Effect of antibiotics and

BC-G44 on the relative abundance of microbial communities in chyme samples.
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Figure 5 Effect of Weizmannia coagulans BC-G44 on the genus level of colonic microbiota in AAD model rats.
A: Microbial compositions in different experimental groups at the genus levels; B: Effect of antibiotics and BC-

G44 on the relative abundance of microbial communities in chyme samples.
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Figure 6 Effects of Weizmannia coagulans BC-G44 on concentrations of short chain fatty acids and lactate in the
colonic chyme of AAD model rats. A: Acetate; B: Propionate; C: Butyrate; D: Isovalerate; E: Total SCFAs; F: Lactate.

http://journals.im.ac.cn/actamicrocn



1174 XIA Ziyan et al. | Acta Microbiologica Sinica, 2025, 65(3)
A s 1.5
o0
E o)
s £
g S)
= @]
< <
5‘ A
0 S (& o 00 & (& >
DL DL
B VY ARG
) 1.5 Z0-1 i} 15 Claudin-1 D 15+ Occludin
o o fou
2 2 .2
z Z ab ab  ab z
2 S 1.0 m bc —— 2
& & C b &
153 ) —_ 153
p s p
~ &~ - ~
= = 0.5 £
(] o o
2 i >
B B =
B S 0.0 S 0.0
a = ¢ @06 QDP‘ ODP‘ QDP‘ = & @06 Ob&b‘ ODP‘ QDP‘
¢ &Y S
VYR ARG,
1.5 MUC2 15 MUCH4
a a
1.0} b o g

05

0.0

Relative mRNA expression level
Relative mRNA expression level

N » X
X X X
Cx’e 06 G’G

' o @06
L

3 D3 3
[SaN<alN<a
Q)C Q’C Q)Q
S

B &b

Relative mRNA expression level

» b& N
X X X
G’o Cfe Cfe

C/OQ @06
F¥E

&7 Weizmannia coagulans BC-G443%TAADIREY X R 25 7 R BE TH BE AU £ M)

Figure 7 Effect of Weizmannia coagulans BC-G44 on colonic barrier function in AAD model rats. A: Effect of
antibiotics and BC-G44 on colonic permeability (D-LA and DAO); B: Effect of antibiotics and BC-G44 on the
expression of tight junction protein genes (ZO-1, Claudin-1, and Occludin) and mucin genes (MUCI, MUC?2, and

MUC4) in colonic mucosa.
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Figure 8 Effect of Weizmannia coagulans BC-G44 on colonic inflammatory response in AAD model rats. A:
Effect of antibiotics and BC-G44 on cytokine (IL-6, TNF-a, IL-1B, and IL-10) and slgA content in colonic
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