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A BT ZATE H3260 BT AT A E M EMIEERE
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WX, MNR 2, mARGE?, &RPLY BIRES AR e kR Y

1 AR ARG T, A Py R A A A S s, e E]
2 HITVRESERHEARAR, i EHi

3 VLVERE WA IRA R, 1100 HE

4 HE¥EE BB, 1 BE

MRICE, BN, SR, BB, 2RV, MG, 1500, SRR . R IERR LA 1A H3260 i85 55 7 8 (4 A RSk G2 ik i PR IR L
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W E: [B69)] WAMAKRER T 5 B 53 09 — A BEZE R IUATE H3260 69K N4 JR BR M 48
HA AN, T — TP AR F R B s RAE R o R B K P R M AR R R
8§ AT LG A0 7 & A Bt 6 T e e R SR R AL AR IE . [F k] RA & 2048 &tk A=
FRBR A R GERIN P FUAT A AT R BR . "R M a9 TR AR AR ) B xR BB G PRI ).
iF B RIS Fe AR MR, AR AL RS, LA ERBIEL A RIFE
H3260 69 BRAE R . (45 R ] 7ot h — AR K B 25 R FLAT B H3260, H bR, M-Bohf4z 360
P 2 % 5 3] A (86.84+0.03)% . (60.84+2.21)% #= (100.00+£0.00)% , %+ # "% o R Ak Bl 4 37 %) F 4
2248%. ZEMMLFEER. kv, FEEG REEAF TAFTILRAFRL, £ 03% 62
LI TAE 250 /5, BHRILEMARELEIFE 1.00x10° CFU/ML vA £, Sh¥ £ih 4R AW, %
H AR BE B K 3 e BRfn JE s R0 SR BR . ILET Aok BOK-F, JFB AT A BB R E M SRR
Mg, [45) KAFRE T 520k &3 % BRI 352 oh B ALBE M 2 5% 76 ik oF LA &) 2014 M R BR
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Limosilactobacillus fermentum H3260 alleviates hyperuricemia by
regulating the gut microbiota

LIN Wenzhen', LIU Xiaomei’, YUAN Songjian’, QIAN Kai*, LI Yuantao?, LIN Zhikai', XU Wei***,
ZHANG Bangzhou™**"

1 Fujian Key Laboratory of Subtropical Plant Physiology and Biochemistry, Fujian Institute of Subtropical Botany,
Xiamen, Fujian, China

2 Xiamen Treatgut Biotechnology Co., Ltd., Xiamen, Fujian, China

3 Jiangxi Treatgut Biotechnology Co., Ltd., Yichun, Jiangxi, China

4 School of Clinical Medicine, Yichun University, Yichun, Jiangxi, China

Abstract: [Objective] To investigate the in vitro uric acid degradation performance and
physiological and biochemical characteristics of Limosilactobacillus fermentum H3260 isolated
from human feces and examine the effects of this strain on the serum uric acid level and gut
microbiota in the mouse model of hyperuricemia, providing scientific evidence for the
development of functional food for the prevention and treatment of hyperuricemia. [Methods]
HPLC and the uric acid production assay were employed to determine the abilities of the target
strain to degrade uric acid, adenosine, and nucleosides and to inhibit xanthine oxidase. The
probiotic characteristics of the strain were evaluated by antimicrobial sensitivity tests and in vitro
tolerance tests. The uric acid-lowering effect of L. fermentum H3260 was verified by in vivo
experiments. [Results] L. fermentum H3260 was screened out. The strain exhibited degradation
rates of (86.84+0.03)% for uric acid, (60.84+2.21)% for adenine, and (100.00+0.00)% for
nucleosides, along with an inhibition rate of 22.48% for xanthine oxidase. The strain was sensitive
to seven common antibiotics, including erythromycin, ceftriaxone, penicillin G, and
chloramphenicol. After treatment in 0.3% bile salt for 2.5 h, the bacterial count remained above
1.00x10° CFU/mL. Animal experiments showed that the strain significantly reduced uric acid,
creatinine, and blood urea nitrogen in hyperuricemic mice and regulate the gut microbiota to
alleviate hyperuricemia. [Conclusion] We successfully screened out a strain L. fermentum H3260
capable of efficiently degrading uric acid, adenosine, and nucleosides. The strain exhibited good
physiological and biochemical characteristics in vitro and significantly improved hyperuricemia-
related indicators and regulated the gut microbiota in vivo, showing potential as an elite strain for
the prevention and treatment of hyperuricemia.

Keywords: uric acid; purine nucleoside; Lactobacillus

PRI (uric acid, UA)YE kA A4 P IEERS 25 ) ot WREEM, MIME AR IRIR LAE (hyperuricemia,
R L =Y, HEmEst, FEURRE HUA)P, WIE2KrE, JCierEs, #AER B
AN AR AR A AR ZEEL, S8 PR IR LR FRZKSF- 3 T 420 pmol/L B, Rpw]
UA AU sz BHET , UA STEAZURET 2k HUAP, HUA 59X DIHE, UA K
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Vil s R BURBRET 45 5, X 28 R DT
T, SRR, AN, HUA &bk
IR L fa e P R, 5L S
fE R SR e B B T 1 A
DIAHER), B AT KO REE S, 43k HUA KR
WH BB BT Bi s, iz 2020 4F,
AER HUA R XUER A E 35 9.3 /2N, Hrp
HE HUA B9 R ABZA 1742, i KU
NEZ 1466 T3 N FZIEF EARKR N 1S
KBHEFERRARZ ETF, B3] 2030 47,
FE HUA B KUEom AN B = 2.4 {2 N, H
KRR 2RO, I, HUA ©R
Ry T I N A R ) EE R A AR —

HAT, 6K FIAYT HUA B9 25900045 5
WERSTE . JEAT R ORI ERE AR EF A, X
24 ) R R O ELIR YT R A, (B XA
B Y RIVERT a5 5| A SO i 3% i 1Y
BUARE A K ES, Ik, TF &t A4
VE /NS I T B3 DR 2 25 ) HA B 21
[i)7 =9"8

MR 8 3% A B R & M Ak b 4 4 (Food and
Agriculture Organization of the United Nations,
FAO)/H: 5t T A= 2 1 (World Health Organization,
WHO) Y E L, it A2 T A2 48 2 8% A2 8 f i
REAS M i 5 R fg e 25 A T B2 P, 262k
PR A2 10 A A fi o O 1T R 45 25 B ORPE MY, #L
1% 1 (lactic acid bacteria, LAB)YE N A& 718 g
DR s AR, B R L R g
7GR T L K R e A T AR A
FLAT R (Lactobacillus) 72 LR T8 1Y 2 HE
J& T AP ARG, ) A T R B
A8 | AR B TE S R PR v, R
FEOOACEIRE 1, FLAFIE © BN R RIS 1Y
WG RGEISBL fihn, Zhao 2N FH B2 A L
B AT Fmbl4 3477 HUA /N, & AR T/
BRIMTE UA 7K. Shi &1 b 4 FLAE AT R X6
HUA /N T UG, e 90 IR s
PR DA T Iss , e RN A BN G, IR

P4 actamicro@im.ac.cn, 7% 010-64807516

T UA KERER, UA AUBHE AR5 LUK . Lee
GO R S P L Y 2 RRAERE ALY . 2
T MR YR T B FLAT 7 MIM60396 FiiN [GFL
FFA MIM60662, A& IR+ B FLAT I MIM60396
A AR HUA /N B PRIBRKF-, I8 E
POV A T8 R . DR, BRAE AT R IR
M2 . BRI R B FLA R e BB HUA #9778
gt

ASIF 5 A i A A4 S A8 v 97 2 1 2L TR A
K FH & R AR 2 3% (high performance liquid
chromatography, HPLC)ik Fl bR iR A= B i 6 1 2
AIBTEREIRIR I BE R FLATIE ol — R A 7
A ARSI 5650 TR PR 1 A AR R I R AT R G S0 T .
LA BN Y SR A, PEAR O 2 Y £5 2R A
XF HUA MZEfRRCR, LIS HUA BR Y7324t
B S BRI RIS 2R 2 W R F
KBE SR

1 AR5

1.1 #
1.1.1 BHRERRT

i /0> 5 Y (BHT) [ 14 8% 772 4L (/L) 25 A R
10.0, Fi/AK/NERGEH 12.5, BiKA-03E8 5.0,
AN 5.0, HERE 2.0, BERRA 4N 2.5, BUE
15.0, 121 °C’KF# 20 min,

BHI i iA B 3755 . BHI RS R BE R R
54.0 g/L, J§% pH i £ 5.7£0.2, 121 °C K
20 min,

BEALE W AR (rhAe A R A E 2
(2015 Jif)) MR AL 9k, vERG R 16.4 mL A
1 mol/L HCI, il A 800 mL %85 77K, HhIA
10 ¢ BEEBE, B2, M/KEZZE 1000 mL,
1 1 mol/L HCl %% pH N 2.5, F&40 Vi I 1T
0.22 pm FHFLIE BT IEBR A, T 4 °CUK4H
17

B . R (b e AR 3 AE 25
(2015 i)Y USHRABEAY L, R FR U R S
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6.8 g, M 500 mL Z52+7K, H 0.1 mol/L NaOH %
WY pH 2 6.8; 7 HUBER I 10 g /KIS &
M, BWRIEAS G EAZE 1000 mL,
0.1 mol/L NaOH J475 pH {H £ 8.0, 0.22 pm fi{fL
UEMETIUERRTA, T 4 CCUKFE T IRAE

20 mmol/L H 4 #5 e — S0P . UE B PR HL
1.359 g Wik — A, EAE 500 mL, ] NaOH
PR pH = 7.0,

0.1 mol/L NaOH ¥ : FREX 4 ¢ NaOH, il
A 1L EETFK,

PRIZ . WRUERS -S54 . WU -BR PR . o
FIFRE 20 mg BIALTY . S, JRER . BRI . R
WG, R R RIS R 55 BR o SO W] — B
UL R BR T BCAE Rl — AR R, A 10% 1Y
0.1 mol/L NaOH £ 90% ¥ 20 mmol/L 4 f iz
AR IRER . BRI -5 L UE-RR Y, O
#1455 20 mL i 500 pg/mL (K FRER . RIS - 1,
. WU -BR AR EW s K 500 pg/mL /Y BRI
PRIEERS - S L -BR AR IR 2 i B 400
300. 200, 100, 50 pug/mL.

300 mg/kg SERIREN . FREL 0.24 g A REREN
FA 8 mL A9 0.5 % CMC-Na i&¥, B T ied
FEAREE, HETERWE.

1.1.2 &)

HEPE CSTBL/6T /N 24 H, 6 JES, WET
REFRAEDBHARA A, g s A= nl
IS SCXK(#)2023-0067., A sh¥sciit s
HA P R I B o fie i, b . 2023-
JCYX-013,

1.1.3  FERFIFNEE

EIEHRIRIR . WU . BT . BRGNS . S
ProfEih . BRI B . RH LA 4R, I
Mo, VA MR LB A BR A w5 PBS 27
IR (pH 7.2-7.4) . HEBEEERIK(0.9%), RIGEI#EFE
EamBHEARRA R HEAM. BEAMN. 4
fREL, L RFEEREARA R BHI AL
FRETHIA . BER, AR AR

HIRAT s WEEGHral). NaOH (41Afr4l), 74
B Bt 2% K 6y 47 FR 2~ ®] 5 JR 2 A (blood urea
nitrogen, BUN)I& | & . JULFF (creatinine, Cr)is il
&, WYY ET R R AR AT B
122 /% 44k i} (xanthine oxidase, XOD)I{#| & . JR
MR &, At AUV EY TRV, QlAamp
Fast DNA Stool Mini Kit, Qiagen /A F); DNA
B R &, A TAEY TARR (L) ey A R
NI

g, RIS SEARA A A
%% B O HL . Multiskan™ GO 43 % 6 B i
Qubit® 2.0 Z&G{Y, FEB Gt /REHE AR ; HH
TE R K W5, b — R A A PR A A
Hirayama {5 R K, AR A& (L) A
BRAT]: BEARAX, 4 (RS A A PR A
m PREIEFRAE, DIBRRIGESARA A 1H
WPE IR B F2 A, TR o A A A ) i A R
NS
1.2 EkD BN

BRI T . VIVE . ZRdb 45 b X fe Rl
BN ZEAEREAS . 50, B AR R 9 £
J5 . KR BEROAAE T BHI BRI L, BT
37 CCIREIE IR PG IR 24 ho MHEFRIE Pkt
SRR B RERDIE BN SR
Wit PRBCRR VR AT 3 S lldkalifh, m43R
Roifb bR, BfJE, SRR VR TR 2 G
gun, BEREE 2 CMHMERE S TaifbiE s, |
ARG At TR MR IR AR T AR B A
VIR A R 7 AR 2 BT BOR B o 58
5
1.3 BEHREVIES

X 1 16 75 B A B AR FEAT o FAE M AR M
AT T D 2 BHI WK SR 3= 5, 37 °C,
200 r/min 5% 24 h J5, PRI 1.0 mL AT R
T 10 mL BHL ARG IR, T 37 CCIRA 37
24h, BB, HTE2LE,
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1.4 EHRBEE

K FH AN TR JE R 2 DNA sl #2075 & $ B
ERRAYFE R 4] DNA . DIREBGRAS LR 4] DNA
AR, fd ] 16S rRNA K& [ 4 K 51 ¥ 27F
(5'-AGAGTTTGATCCTGGCTCAG-3') Fll 1492R
(5'-TACGGCTACCTTGTTACGACTT-3")#f1T PCR
P, PCR 2 1R % (30 uL): 2xTS direct PCR
Mix (Plant) 15 puL, 1E. S [A 5[4 (10 pmol/L)4%
2 uL, DNA #ffz 2 uL, ddH,0 9 uL., PCR S
S 98 °CHIAE 1 3 min; 98 °CZE 1 10 s,
60 °CiR kK 10's, 72 °CHEfH 20 s, 38 PHIF;
72 °CASEfH 3 min, 4 °C{#4F. ¥ PCR ¥4 7=
Wik 20 st SR E YR B A A PR A w 3R 7 A
PR Y o
1.5 THiE B AERKER. 1B, ZFH/W
FLER B

fic ] ¥¢ BE S 50, 100, 200, 300, 400,
500 pg/mL [IRIR . BRIERS -S4 . WL -BR A5
HEWE, (] 0.22 pm AYREFLIEE U84 . (i
ZAf: Wi 1.0 mL/min, %K 254 nm, PEBEES
(8] 40 min, VR 40 °C, #EFEE 10 uL, FREYE
W, VEBNAHZEAG: WERR SR H EE=100:1,

%7 Fong ZVFI Walther ZEP0 1 ik,
O3 A B B AR R T BHI AR IR LR 1L,
37 CCIRAEIGFAR 557 24 ho PRHUER TRV 2D
F 10 mL BHI 535593555 24 h, B ODgoo PH5&
% 0.8 )5, $MZE 3 1) 40 mL BHI AR 53
37 °C. 200 r/min 535 48 h J7, 8 000 r/min B5.0»
10 min WAL WARVITE, H PBS Y3 B AR U i€
2, BRI, A 2.5 mL PBS, K15
BRI . TRHL 750 L 2= JCH CHEEAY 2 mL &0
R, A 750 pL 400 pg/mL #Y R AR . AR I
Mo S U -IRE AR ER . 1R2), 200 r/min 1
7% 6 ho HHAEFE 6 h BIEFRUTIA 95 °CHIZK TR
Bivp, IR KE 10 min, 0.22 pm €SS IE,
FHT HPLC 741 e A X (D7

a=(1- S )x 100% (1)
Co

>4 actamicro@im.ac.cn, 7 010-64807516

X a NEEMAR (ug/mL); Co NARHER K 1IH]
Gk BE (ng/mL);  C R T 4% b o I W0 TR
(ug/mL).
1.6 54 &Y o 48 AR fE B4 D&l XOD
BERURR SR

BN S AL BT I e 1PN i S IR Y
77 AT I ERY, 6 1.3 S ATE TR 8 000 r/min
20 10 min J57, WARUIIE R ICH PBS PR 2 1K,
FAJCIE PBS #7452 1x10° CFU/mL, 7
37 °C4 F 855 12 h, 10 000 r/min £5.0» 10 min,
WA LW, 1 UE AT B JC A ALY

PG 1 IR R, K 1.5 mL TN |
1.5 mL XOD i ¥ (0.1 U/mL) &% 0.5 mL PBS i
51, BN 1.5 mL BERERS W LUS s s . 7F
295 nm $5MEK T T4 4 min 10 WO EEAE .
X BEZH L)L K T PBS (pH 7.5)2% thiik 24t XOD fif
W, XOD 11 XOD Ml % (%) FEn, A
st 55 10 53 A VR o R il I G FE AL . R A
AT 3 WOPATEES, (I BEAR (AR 295 nm P4
RGN SN W GRE . LA 0.1 g/L B EERA Ay
FRPEXT R, XOD #ifil 3 A I A X (2) s

% = [1_ b

K. A NA XOD ANEFMMBOLE; B A
T XOD FIFE M WOGE s C A7 XOD HIFE i
IWOEEE, D AAFESMEAS S XOD MOt .
1.7 ERREIRSE (LFIE
1.7.1 £Kehik

X} e 5 B B TR AR AT TG AL, R PRk

1 XOD fIHIZRNE 89 K R ik &

} % 100% )

Table 1 Reaction system for XOD inhibition rate

determination

Group PBS Sample Xanthine XOD
(mL) (mL) (mL) (mL)

A 2.0 0.0 1.5 1.5

B 3.5 0.0 1.5 0.0

C 0.5 1.5 L.5 1.5

D 2.0 1.5 1.5 0.0
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BHI [E A5 S5 F RV, A 2 BHI ik
REgesd ) 37°C. 200 r/min 553 24 h 358+
W o BT WG AE (ODgoo) 1 55 2 0.8, F42 IR
3% FFEFR A BHI AR 2 3, 37 °C
200 r/min ¥55%, A GERR 2 h B, I0E R AE
600 nm ZbAYIE G, HZ 24 h 45
1.7.2 Hi&EEMEKE pH

5 2% i R RPNy 1 R AT Rl I R I A
BTN GIE (ODegoo) I ZE 2 0.8, H72 18 3% 1Y
A a A BHL RS 2386, AR
BEEE(27. 32, 37. 42. 47 °C)I¥ 200 r/min #& K
KiF% 10 h J5, P 600 nm Ab A EAE

22 R I AP Oy g b AT BeaE pH U AE
B AP TN CE (ODgoo) I ZE 2 0.8, 7218 3% 1Y)
e Fp B AR A pH BB (pH 4.0, 5.0, 6.0,
7.0, 8.0, 9.0)[ BHI W&k} #= &, 37 °C.
200 r/min 553% 10 h Ji&5, 52 600 nm AbHIEIEAE .
1.7.3 MiABENXIE

P T WG AE (ODeoo) VA1 35 22 0.8, $i2 18
3% R A AR RA . A IR R 251k
0.1%. 0.2% #1 0.3% f BHI Wik g2 3L, 1%
FE2.5h G HEERMFEZE 10°%, &A1 2 BHI [E1A 5
FRI, 37 CCIRES IR 24 h )5, AT EATHAL.
1.7.4 ZA8LAIE

K WHO #EF£ 192 R K-B 48 7 15 I 5 1R
PREIPAE R HURAE . BRI G (ODeoo) 1
0.8, WeHL 200 uL B CAE BHI [ AR 5 3
YIS URAG . AF BHI BEARSEE R FCE 3 IR
— PP ERMGHMAH, A ER. HER
G. RMEPEHR, FEMER ., EAEHE . HRDA.
WHWE ., FIRER . LMphtr, WHE, &
JrEE . o BHI A RE 3 TR R 3546
37 °CH5 5% 24 h, bR~ RO 1 90 7 FEl A%
TN B 25 FAR Y CLSI 2017 M100-S312434)5E .
1.8 ZHYISCIe
1.8.1 #FEFEFRTFHHHIE

HURD A% 1% (R4 Fp s 3R T 500 mL /1Y

PRARH, 37 °CIRAEHEF% 24 h, 8 000 r/min &5
L 10 min WAERRDIIE, H PBS PR HRDIIE
20k, BEREEERE, A 2.5 mL PBS, k1%
PR R B A SR, SE/E-80 °CH il
7R 4h, BEZSHRHETE 240 R TH; B
1.0 g T8, SRAPEAOHEGE AT EO T
B, TR BT -20 °CUKFE
1.8.2 zh4ISKIG It

PEH 24 H 6 JE# C57BL/6] HE P /N B,
TR R 20-22 go T SRR SR IR E
20-26 °C, HH X0 B 40%-70%, 18 XA %
15 /h, SEREJEIN 12 h B1/12 h i

INRAEAT 7 d BYIE N PEME SRS, BEHLA N
44, AAIRNES X IRGL . RIIRRISRIA] | K
Zh W 3L AT B H3260 4 Al BH P 4H (active drug
control, ADC), #2045 6 H. BHPEZY eS| IS
s FEXEARBYEE, BRas I HRAAN, HAR U
K 0.2% Ji WS4 ) Ak I e 3 S A R T
(300 mg/kg) K G755 i IR IR INUAE B e i Y . i
B4 d 5, &5 IR AR A HERK,
HERIRIT A B R E 1x10° CFU/mL 1) & A5 ik
FLAT TR H3260, FHPEZHERRHEE 5 mg/kg 1951
WSEE, ESHAIT 14 d.
1.8.3 MEELIBFRME

TEIRITER 14 K, RRGHEER 1h 5, Xt
AN THRERIRUM . SRAEMIIEAEAE T 1.5 mL
) EP &, 7EZ MR FEfE 1 h, (HI0WE AR EE
[EA150)Z . SRIGTE 4 °C. 3 000 r/min Z.0> 15 min,
Wb 2 3R, e FR R0 & b A O 0 a3
A UA. Cr Fil BUN K,
1.8.4 HEOREARIGN

BIHUE AE 4L, R E T 4% 2R
(RFBURZHZ 10 504 D)) 50 mL B0, R
- BERE, [ 48-72 ho HUBEI AL, £
70%-100% . T 6 BE [ 7K (4% 30 min), 47 4
M, U1 3-5 wm @Y R, T H R OB 2R
JEEER, HE Jeft, HAOmERERK, —H
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AR, R R EE R, TR B R
B LU PR AR
1.8.5 EBEWERFEREEN

FE/NERIRTT S 14 RIEE A 41/ RS REAR
IFORAE T80 °CUK 4 . i #F QlAamp Fast
DNA Stool Mini Kit $& Bt 28 i #£ A b i 56 H 41
DNA, Ff#]H Multiskan™ GO 4366 EE HEAL
DNA ¥R JEM2iE, 4 DNA SR aifbilin &
aifk . fF 1xTris-acetate-EDTA 2% vh g 7 oF 17
1.5% B e e FL Uk A DNA i Je,
1E [ 51 9 338F (5'-ACTCCTACGGGGAGGCAG
CA-3")FIRL I 5|4 806R (5'-TCGGACTACHVGG
TWTCTAAT-3") ¥ ## 16S rRNA F£ K Y V3-V4
[X . PCR JZ Wi & & (25 uL): KAPA HiFi Mix
12.5 uL, 1E. 1549 (10 umol/L) 4% 0.5 uL,
DNA #ifg 2 uL, ddH.O #hZ 25 pL., PCR JZ )
ZAF . 95 °C A P 3 min; 95 °CZE 14 20 s,
60 °Cil k 30's, 72 °CHEffi 30 s, 30 P1FHIf;
72 °CZAE 5 min, K /59 25 uL PCR =4
hA 0.8 £ K FL% Vazyme VAHTS DNA Clean
Beads #4744k, P A Ilumina /% TruSeq Nano
DNA LT SCE 8 & il 200 5 S . SOt
£ Qubit™ 2.0 2% G FI Agilent Bioanalyzer 2100
A5, A Mlumina MiniSeq #4177, LA
XT AT AN R NI TE U M) 2 25 57
1.9 Sitoth

FHT5 2657 Mot 4 4 52 B Bt i A7 te e, B
BEARIEI N 3 WOPAT L A - Y (E, s
PSP SEbRME2ZE B AR . i1k ANOVA 5
ot AN Z R 25, Hrf, P<0.05 h2
S, P<0.01 HZESEE, P<0.001 HESF
ERE

2 ZREaM
21 EHOBELE

MAR . VIV RSB X ) 20 A fd R A%
ANFBEREAR T B I E T 50 BREEFE, R4

>4 actamicro@im.ac.cn, 7 010-64807516

JF O XA Herh 34 MR FUAT IR, B046 5 PR
WEFLAT B (L. rhamnosus) . 7 ¥RRI 1%L IS FT 2 1%
FIFN (L. paracasei subsp. tolerans). 5 FRVEHRFL
¥ & (L. acidophilus). 5 % +H %) 7L A0 ¥ &
(L. plantarum). 9 ¥RIGW 4 ZLATF TR (L. sakei).
3 MR AR FLAT B (L. fermentum) . 3 2 AFLAT
PRI LEXT 4 5
2.2 PERERRES . #ZE FLBIEREIFIE
mE 1 s, FEARMRAESN T, KRR
45 BB INF ] A 4.367 min, I PR 4 {5 B8 B A Oy
5471 min, S A4 EAFE R 10.851 min, HL
A A5 B8 ] A 10,216 min, i B9 45 B4 B
47 20.731 min, ARERRZR HRED BN . Y =
1.27x10%+3.01x10%, R*=1; Y pms =4.97x10%x+
6.35x10%, R*=0.999 8; Y 1=2.71x10%+5.65%10%,
R*=0.999 9; Yy =2.27x10%+1.06x10*, R*=
0.999 8; Y =3.05x10%x+5.88x10%, R’>=0.999 8,

Y. WEMRL x: & E(ug/mL).

x2 IAMEEELEREEXS
Table 2 Comparison of Lactobacillus identification

results

ID Species name ID
H2177 L. rhamnosus H0662 L. plantarum
H2181 L. rhamnosus H0678 L. plantarum
H2186 L. rhamnosus H2913 L. plantarum
H2287 L. rhamnosus H2965 L. plantarum
H2290 L. rhamnosus H3415 L. plantarum
H2621 L. paracasei subsp. tolerans H3536 L. sakei
H2624 L. paracasei subsp. tolerans H3537 L. sakei
H2626 L. paracasei subsp. tolerans H3538 L. sakei
H1286 L. paracasei subsp. tolerans H3539 L. sakei
H2629 L. paracasei subsp. tolerans H3545 L. sakei
H3312 L. paracasei subsp. tolerans H3546 L. sakei
H2190 L. paracasei subsp. tolerans H3547 L. sakei
H3762 L. acidophilus H3548 L. sakei

Species name

H3771 L. acidophilus H3550 L. sakei

H3773 L. acidophilus H2060 L. fermentum
H3774 L. acidophilus H2104 L. fermentum
H4987 L. acidophilus H3260 L. fermentum
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Figure 1

Degradation of uric acid, adenine, guanine, inosine, and adenosine by H3260. A: Uric acid standard;

B: Uric acid co-incubated with H3260 for 6 h; C: Adenine and guanine standards; D: Adenine and guanine

co-incubated with H3260 for 6 h; E: Inosine and adenosine standards; F: Inosine and adenosine co-incubated with

H3260 for 6 h.
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Table 3 The degradation rates of 12 strains for uric acid, adenine, guanosine, inosine, and adenosine

Strain Degradation rate (%)
Uric acid Adenine Guanosine Inosine Adenosine
H3762 0 9.13+0.04 75.35+2.56 98.13+0.24 100.00+0.00
H3773 0 12.224+2.13 98.79+3.24 100.00+0.0 100.00+0.00
H4987 0 9.27£1.04 76.1242.14 88.99+1.34 100.00£0.00
H2913 0 0 100.00£0.00 100.00+0.00 100.00£0.00
H2965 0 0 89.16+3.34 100.00+0.00 100.00£0.00
H3539 4.934+3.81 18.73+£5.23 100.00+0.00 92.06+2.24 95.99+0.14
H3545 6.40+2.11 0 100.00+0.00 95.92+0.24 98.71+0.67
H3546 2.46+3.11 0 100.00+0.00 83.08+2.24 88.67+2.24
H3547 7.88+0.12 0 100.00+0.00 93.56+4.01 97.45+0.21
H3548 6.90+1.23 0 100.00+0.00 98.92+1.23 99.64+2.23
H3550 6.40+2.03 0 100.00£0.00 98.25+1.31 99.66+0.11
H3260 86.84+0.03 60.84+2.21 100.00£0.00 100.00+0.00 100.00£0.00
S100¢ ~ 15885" (1 AH Bl M35 %] 99.93%., i I MEGA 11
g .l I H3260 IR SR BRME 3 Fin, 4585
é 7N, H3260 J& &K BERERFLFT I (Limosilactobacillus
gam fermentum). ZH BT 2023 4F 10 A 20 H {45
Sl T E R FR YOG, RECS S CCTCC
- NO: M 20231965, Huhk{; Fildbaa m i s
g 2 KEEDRI 0
: W : - ; il !Q 2.5 ABEFLRFLTE H3260 AUAECHIZE
ST ESTSELSTS REERRCFLFF T H3260 194 i 22 DL 4.
TR LTIYR

E2 FLFEEIMIFEIXODAIEE
Figure 2 The
Lactobacillus on XOD.

in vitro inhibitory ability of

H3260 RN 22.48%, Hify 11 bk 4wt
XOD il /NF 10.00%, PHIBERUR [EZL
WL H3260 34T 250,
24 MBLXEBEFIRFITE H3260 BG4
L

B B PR H3260 A 4521 E 4% 2= NCBI 3%
B# %5 . PP218552, BLAST 45 R g /R B ¥k
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>4 actamicro@im.ac.cn, 7 010-64807516
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Limosilactobacillus balticus BG-AF3-A (NR 181344.1)

98

Limosilactobacillus reuteri DSM 20016 (NR 075036.1)

100

83

71
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E3 ET16S rRNAERFFIIMERN R G4 EH

Limosilactobacillus fastidiosus WF-MO7-1 (NR 181348.1)
Limosilactobacillus frumenti TMW 1.666 (NR 025371.1)
Limosilactobacillus coleohominis DSM 14060 (NR 042436.1)
Limosilactobacillus fermentum NBRC 15885" (NR 113335.1)
4 Limosilactobacillus fermentum H3260
Limosilactobacillus ingluviei KR3 (NR 028810.1)
Limosilactobacillus alvi R54 (NR 118032.1)

Escherichia coli U 5/41 (NR 024570.1)

Figure 3 Phylogenetic tree based on the 16S rRNA gene sequence of isolate and sequences of related species.

Bootstrap values were expressed as a percentage of 1 000 replications. Numbers in brackets represent the

sequences of accession numbers in GenBank. Bar 0.10 represents sequence divergence.
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Figure 4  Growth curve of Limosilactobacillus
fermentum H3260.
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Figure 5 Optimum temperature (A) and pH (B) for Limosilactobacillus fermentum H3260.
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Table 4 Sensitivity results of Limosilactobacillus fermentum H3260 to antibiotics

Antibiotics Criteria Diameter of inhibition zone (mm) Sensitivity level
R I

Erythromycin <13 14-22 223 24.0+1.5 S
Penicillin <28 - =29 31.5+1.0 S
Oxacillin <10 11-12 =13 18.5+1.0 S
Clindamycin <14 15-20 =21 26.0+1.25 S
Chloroamphenicol <12 13-17 =18 30.5+0.5 S
Norfloxacin <12 13-16 =17 0 R
Ciprofloxacin <15 16-20 =21 0 R
Kanamycin <13 14-17 =18 0 R
Ceftriaxone sodium <13 14-20 221 23.0+1.0 S
Tetracycline <14 15-18 =19 23.5+¢1.0 S
Co-trimoxazole <10 11-15 =16 11.0+£0.75 I

S: U 1. PERUE; R AU

S: Sensitive; I: Between sensitive and insensitive; R: Insensitive.
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Figure 7 Effects of fermented mucoid Limosilactobacillus fermentum H3260 on serum biochemical indicators
in mice. A: Serum uric acid concentration; B: Serum creatinine concentration; C: Serum urea nitrogen
concentration; D: Serum xanthine oxidase activity. CON: Control group; MOD: Hyperuricemia model group;
ADC: Positive drug control group; H3260: Limosilactobacillus fermentum H3260 treatment group. *: Significant
difference (P<0.05); **: Highly significant difference (P<0.01); ***: Extremely significant difference (P<0.001).
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H3260 (& BEAWRFLIT HH326034 7 4) . 4105k .
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Figure 8 Kidney pathology results. A: CON: Control group; B: MOD (Hyperuricemia model group); C: ADC

(Positive drug control group); D: H3260: Limosilactobacillus fermentum H3260 treatment group. Red arrow:

Scattered lymphocyte infiltration; Yellow arrow: Formation of protein casts; Blue arrow: Reduced eosinophilic

staining of epithelial cytoplasm; Green arrow: Mild connective tissue hyperplasia; Brown arrow: Inflammatory

cells and necrotic cellular debris.
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Figure 9 Effects of fermented mucoid Limosilactobacillus fermentum H3260 on gut microbiota diversity and
structure in mice. A: Changes in gut microbiota diversity; B: Differences in gut microbiota structure; C: Changes
in relative abundance at the phylum level of gut microbiota; D: Variation in the Bacillota/Bacteroidota ratio
among different groups; E: Changes in the relative abundance of gut microbiota at the genus level; F: Correlation
analysis of differential bacteria and biochemical indicators between the model group and the Limosilactobacillus
Jfermentum H3260 group. CON: Control group; MOD: Hyperuricemia model group; ADC: Positive drug control
group; H3260: Limosilactobacillus fermentum H3260 treatment group. *: Significant difference (P<0.05); **:

Highly significant difference (P<0.01); ***: Extremely significant difference (P<0.001).
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FLRR W E AL S 2 A A RYE, His s

A DR TR A A T B8 M 2 A% Y 7K e Tk A Ve fik PR TR i
Ry, [y HARE = Yy T AR08 pH ., B
IS T S AR R GO, AT 16 AT 4
PR AE L 33— XS] 3 5 AL b o TE R T T
BET R D RIS A 2 IR A 2B AR
e —25 03B H3260 X PR AR A58 p Y 52, LA
BB A PR AL

5 e R ST LY, H3260 A9 AE T
X DRI S i A4 40y Joit JEL A v 204 I ik e 13 1 T]
& BV I E WA RE . BRI R, MY
T FLFTF B (Lactiplantibacillus plantarum) X3-2B #
TV R BR T (Pediococcus pentosaceus) 37X-3 /Wi
AL XOD R PR ysi /b BRIRHE AL, T H3260
DU R < I S+ TR AR 30 50 () XU ML Ak i 3 T
X o I3 [ S50 T A el AR B T b R i
WEERYOCH, R A GE B A 5 AT £
FHETTHI(E 7. 5] 8).

LB, KRNI H3260 i i
AR AR, SRTA R R, R AT 2L
REAR MG PRIR , 22 HUA $24E T8 i SR I
ARAATSE T3 1) 7] i OG T H3260 AR5 9 %0 18
HE-10 FAHEAE A2 L], JF e i PR
2P HAE AR P 7 RS 2 Atk
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AHIEFE BT 75 356 HH — Bk ELAT R R B A R T
WA A% 1Y BB 7 1Y) & T 6 W LT T8 H3260, 58
B2 R I, R AR PR . R FIAZ AT 1
i 284 1 35 5] (86.84+0.03)% . (60.84+2.21)% Fl
(100.00£0.00)%, J& B H i & I RE IR ERTE J1 . 1t
AN, BRI H3260 X 2R H Wik R
TR, IFAE 0.3% MRHEL IR Fh R0 AT
SR 2, F7IE R 1.00x10° CFU/mML, M
HAE T8 PR P G RE BN D e & FEHR L T PR

Y S8 HE— 2P KIE T & 26 W FLAT
H3260 IRITRCR . TSI ES R Bon, W
BRAENS . 35 FAK i IR IR IUAE /DN BR A 1LY UA. Cr
M BUN K-, ARG B G . RIS, A
R FLFT T H3260 8 8 9655 B WA A, W
FHON T AT 5 (A0 AKK)RYE R, FERE R R A
B i TE AR TR A A AR o

E ERTR, KRR FLAT I H3260 & —Pk
HAT B RO Re L 2Lie i . AR 71
VEfRRE T . R AT AR 24 LA KOKT Py BT A 1) 18
WAER, IR T A PR R I AH G T BE
i P R AR R R GEUR . AR SR Ay v PR IR 00056 7 13
Bi AR YT B4 TR B O vk, A
PSR SCRIR FHAE

(-

ML . BT BT e SCIRE 5 B/
TR PR s R SHRBT, A
rTAERME . FodiRESFNE, FHohBiEds
orfs Bl SO, SR AEIE, I
PRI EE M s ARURVE . PAT T ARER L 2
SLEGENE ; MGERE: 25 TIRSOR s 1A
XECER TR I T E S, HFES TR
Xbs sk BRE TREAEERITE, FERHESC
R LA AT T AL
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