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L HRMATR R ESSER, THAEHBMNTTRPX T39S, 215101; 2. FRM TR A XGHR T A B

[(FZE] HE HRITANP KRB & LA R EEGTRAERNIE . Fik KA RBBBEX DA S
(UPEC) UTISO B kISt iz 5 A R M R FE R N RARR, B AR DAL AR A FHAR
ANP AR, HAFM, FH6 R, FIS A RELN CSTBLO N RFEATGH, AbFEKFIK, BHF
WA THREAL3. 5.2 g/mlﬂ\?@‘?ﬁ'\% 0.1 ml/10 gi% B, AEZMHATS mg/mlﬂﬁﬁiiﬁi}‘ifﬁfﬁo. 1 ml/
10g# R, =OABMRAMTARBKO Im/I0gHEE . BAHEREF 1R, £ETR, RARREEWE
DRRBEEBR, PO RS EIRE; HE &I R LRI F T AL ELISA R4 fe i X 2
HFaminz1p (IL-18). @26 (IL-6). MEREEF o (TNF-a) 4F; 28 EEILEEK L
B RO A S h 5 R B A I B B4 2R AT R B8 32 3 & @ 3A (UroPlakin 3A) & @ K-F & UPECHE &; AR
M R S REM R i A 2, RT-PCREAM L2 Ras 8% % @ 11A (RABIIA). RasAB% %
% 27B (RAB27B) mRNA K-F; %5 epidiktem BEpLLA LR A0 2 5245 8 3 (LC3). P2 akF, R 5
TR, BRI RER LR I BL%, B B R e AR B LR TR @A, RS
UroPlakin 3A % & Z RAB11A. RAB27B mRNA K-FHAK; DRSS E . Fo ks, BHRALZUPECERHA 2,
REE, BRREE MR mE %, 2FIL-18, 1L-6. TNF-aK-F, BHRALKLC3, PR2EAKTFHAG
(P<0.05% P<0.01), HER I, shPRAKGIK,. A TADRER LR @B ERT R, LRt s
P BERE L R iR A @K K, 442 UroPlakin 3A % @ % RAB11A. RAB27B mRNA K -F 7+ & ;
NRAEEEK, POk, BRAKUPECR A, kA2, B LELA@EADE 2, oFIL-18. 1L-6,
TNF-a K, BERALIP62F GBI (P<0.053% P<<0.01), LC3E G Ak £2F LsitF &L (P>0.05),
AT LR MR ask, LRMITHERTF. HRATHLE, AMPERAIK, HAHF4D KBk
LR mp- YR BRI KR, Bk mREE TR, BRAL P62 E G KFBEIL (P<0.05), AP A#HS
&, dAlZaAmR e, S/IFREZFHYRAEITFEL (P>0.05). Gt AP &k FH Takd 5 205
PRES BB, # 3 L4242 RAB1IA Z RAB27B K- ik Aok, Rtk Lk mie M m i iFrk, Ambrié
B IR
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2R ANER BB (vecurrent urinary tract infec-
tion, rUTD) JE48FAEN KA 2R M DL Eai—4E N
KAWL L, HEBOWETE 8] — B bk ) bR i ek
Yol PURYIA T R rUTLIY R 267 5%, A5
IFRRYA R R B R R, KIT R
IR 7 T AT S B 2 TR A LR B B b
£ ] R L T 114 DR 6 BRE R, 11 RO 185 o LA IR0
JRIRBIAAR o BFFERIT, B Rh RS Be I 2 T3
MUK XS 52 R M g SRR 7 PR IS 3500 1 K W #F 1A
(UPEC) JE& PRSI EZEOREE ), 1ERYL 4 il
&, BUREE AT ITEREIE b R AN e AR ], 3L
PRIGIRY G K

AR UTL R B & 55 AR A, e
R T BEA Y (BESELEE) #H: 97
W, WS, ZEEE", CRPLILER) I8
e Uit TR, A/MEEATY, B
NIEAR T R UTI B Z R . FRATTEE A IR IR 2
5, ISR AR R cUTIAY FZR L, I A BI38
BN AR IR fUTLY S Fi I R
I R B, A @bk v] el vUTI R HE PR A6
FER, WA R (AR LS AN . A
F 5% 30 0 Bl rUTL /N BRABE RS, S i ik i
Pt FE e . R J e Rz 200 B R A T R S ), R
TR Bk 7 B 36 UTL R T REAE FHAILS, LAY R
Il PR FH 25 S AL S IR AR o A S2 6 Fh 0 M T P R 2
A EBEACHIZ: 5L S (R FR 25 455 :2024DW009)
1 #RRFE
1.1 &4

C57BL/6 HfEPE /N 60 L, 6~8 JE iy, 1R &
(20£3) g, TR ERILAEYREARAR, 5L
LIRS SCXK (J7) 2024-0001, F 5
TP BE A5 B Bt o0 S50 28 Sl S 56 O i LR
I, W TR B XL, FREER RS AE 27 C,
MR S50%, AMUOKHEE, 12012 h IR, iE
o PR 1
1.2 @#

UPEC 1 UTI89 Atk FH i 5% H = 24 K 2 vt 52
B E G, K UTIBO AR EEFN T I IR M M A 1 7
W, 37 CHEIEEIRIEE 18 h, FILAMIEIEETT
(ODg) TN PA B, AR REAE AT ST 45 2L Y it
FHICH PBS V%% B R 2 4 10° CFU/30 pls
1.3 %4

P ARG RBEEE30g, WS 15, FH

JBR10 g, Jb4E6 ¢, BRI EAIR10g, ik 6g, IR
%10g, MH10g, HEH10g, #H10g, TihE
30g, HFRIT15g, N—#30g, %5610 ¢, 249
FH 3P T T P BR 25  BE B iR = B 4, K Rk 4 2
THZE L3, 5.2 gml R, 4CIRERH. i
AR R (185 1407938) . HIANKE (195,
T168839) . fiff i HH e (1545 . S303754) . KK
HER (1199 G302822), M AH LigkTHr T A1k
BHE A A BR A F]
1.4 EZXABALE

4% ZRHEE (ItS. c1101), —HZK (5.
G1128) . 7 AME (dit's: G1077) . frel (Ht=.
G1001) . 2.5% & BER & W (5. G1102) .
RIPA i (5. G2002) . FITChRidHy il Fdt
i IgG (#L5 . GB22303) . DAPI Yt (it 5 .
G1012), RIFEAEIRAEYRHE AR A 5 05 5f
K& (5. R423-01) . SYBR 4 {0 kil 7 &
(#5: Q712). SDS-PAGE % (41t5: E303-01),
R MEEAE DR R AT BR 2 H 5 HRP-1L 24T
o 40 (S 511203) . B JR B BE B 1 3A
(UroPlakin 3A) #if&k (b5 . R382432), M#FIE
REAEYHEAA RN L UPECHIA (Hit55 .
ab137967), LML (L) A ARAAE; H4l
AEe6 (IL-6, #HtS . EK206) . H41EN X 1B
(IL-1B8, #it*5: EK201B). MyEHILHF o (TNF-«,
fit5: EK282) ELISA LRI &, HuMIBRHEYH A
By A RAR]; HKER (LS. 18456), Ted Pell 2
Al SRR AN (S . 02624-AB), SPIZAT]; RNA
RBGAF & (5. MRO112), JRJH 2 %k A MRk
BEAMWRAA; HRP-IL FEHi/h R =46t (H#t5 .
BF03001) . &M A& M3 (LC3) Pifk (4t
5 BD-PT7936), JNIHBEERHEARAH; P62
FEEVUE (IS 18420-1-AP), I =8 A= 4%
ARARAF; ECLAGH (At : Poo18M), #H =
KAEWEARVIFET; BCAE R (45 P0009),
T R 20 = KA RHE A IRA A

IX73 ® 5 5t & 1B . PENE-P7 AU 33 B AR ML,
HARBEARE A7) 5 Regulus 8100 Bl & 43 #1%  &
SEEEEE, HARHITACHI/AT; 60 cmX60 cm Al
THEFNIEAR, TN F R EA B A R A
90W-365NM HUSE AT AT , P 5% 38 48 7 A A PR A
fl; Syenrgy LX SLXFA RIFFR{Y, BioTek 23] .
1.5 ##, pARLHFy*

60 H C57BL/6 HEPE /N FGE N MR SR 1R S, R
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FHBENL S F R Pk 55 H/ANRUH s . F
10°CFU Ft) UTI8O [ #k 43 2 ¥k 28 bR 3E 1 /) BUBE B
[EF7 24 h, FE2UIRGLEHE 1. 3. 7. 10, 14, 21,
28 RATIR K77, DR R AR SL HPE R /N, 58
28 R AE /N B K im0 B s e HH
M, AR K o AR RE TR B R 54 mg/ml, i HY
AT FE A 270 mg/ml, HELE 10 K. FEHS 10 RATIR
FREFE, SIBRIRE YN . Pik RIFIRIRIT 48
o, PR E PR IE HEVE 10°CFU 4 UTISY [ bk #y £l
rUTL /N ERABE Y, PR B 855 3% PR M 4 7 i A2 e 2l 2
RN, A 24 H/NRIERI T, SR HFEALECT
TN IEB I /NS R | P R4 AR
AL, R, e K. B4 s KA
BNERAE N2 4.

WdE Ch2y 25 BsC i Iy ias) NS A2
FIEITH, 25 I AR ZH T 25848 7K 0. 1 ml/10 g
B, fhh @k, malEA ST HRIEN 1.3,
5.2 g/ml (b ATIKZ 0. 1 ml/10 g HEWE , Horb 5] &
RAERH I, PrAERH T 5 meg/ml $hR 42 E R UD 2
0. 1 ml/10 g . WRRMES 1k, #ELETR,
KRG )5 2 hIC i BN EUBEE . s bR
1.6 MAERIGAFA T ik
1.6.1 ABEHELEDIBELAMERELET K
WHRAEEHRIE 2 h, /NRAEL IR N BRI 1 55
W TR HOEFIIE AT A BRI A, EwE A a
Y1, ANRMOK, 4 hEBGRIELE, BT HPOE
KT BE B 5 BA BUE Fr o Tmage J 1. 8. O 4R {F AL 7,
FHEOR PESE AR T 1.7 mm® (4 R BER0US A
PRI ; ot REEEL . 4T L 50% 1 ALY IR
BEHG S L f oL 8 3 B0 1) S HE PR AT R 5 IRBEELR
T 4 h PREESCHAR I A [R] P9 /N B HEDR 2
1.6.2 HE# &) ABRALREF T JR
BESCIGEE S, A4/ BT PR IR Bk i, # S
1h, 4°C. 3000r/min&.L> 10 min(B02FE2 10 em) ,
JE BN, -80 CLRAE . /INERWCy AR I J FH bt 35
BALIE, BEEMERXIL, T 75% QEEWEE, B
FERE . HUAS 2/ BRIV 3 mmXx3 mmx 1 mm [ HE4H
41, PBS MUEIE H 4% 2R W, BHLER
W R SRR K, BT WA, AL 7E i
e, IR 4 wm BT . BRIE TS, R AKE e g
MAZ 2 min, PRALGLAAHEE 1 min, BKEE T 0
e T AR 2O HR AL
1.6.3 ELISA 35 # ] f2 7% IL-1B. IL-6 #= TNF-a &~
= S AH/NRUINTE A 10 wl, AR ELISA 07 &

VLIS AP BRHEA T, (0 FH AR A AE OD B 450 40 I 5
WGRE, ARHERRIE S A& 1A AR ) 3
1.6.4 HREHENRBR L mieHEs B
/NERZ T mm’ EMELHE, [ T 2. 5% 1% T 1 2 WY
o BEMRERZZ P VRS , HRRIEE 2 h, L EERS
FEWLK, R R, DV R, T R
Jefs,, VR TR, TR TG B R
. HImageJ 1. 8. QR T IEIME L R 4upfa e E FH
1.6.5 & 38 & %4 M B R 40 2R UroPlakin 3A &%
G K-FAUPECHE A E WS4/ K/NEY 3 mmx
3 mmx1 mm AL T A A, U714 wm (1938
A, BETAIH 65 CHE 1 hy —HIZR . ZEEMES; bR
KRN IXEDTABE W, ZWPiEE, FHARR
HIEHPBSYE3 K. FEMILAEMTE, 37 ‘CEHA 30 min;
W K AC WL B2 007, I — BT (UroPlakin 3A Hi {4 1:
100 fi B¢, UPECHiIK 1 : 60HiFE) 37 ‘CHERH 1 h;
THU1 o S00FEEE, 37 CHEE 50 ming I DAPT YLK
F 10 ming PR R E F il E 7 5786 R
BRI B RIS, FH Image J 1. 8. O 45 FXF 4420 &
BAHATH R EE AT

1.6.6 M IEANKEA 2R E K mie A mE
= JorE S AN BRI A5 100 wl, 20 wl R
WT LBINS AR [, 37 “CHEH 18 h i FARALEA B
KIG . JoTE LA A1/ BB e 41 2145 50 mg, 76
100 pg/ml P K25 Z 4 PBS H1E- 0 90 min LAY 4 2
MO, FEPBSHIIEVE3 M S, 210K T 600 ul
PBS 1, BB 1045, HU10 pwl F LB BLAEF A L,
37 “CW¥ 5 18 h 5 HIAHMLEA B EIS, H Image J 1.8.0
A 2% 2H R A T R VR TR

1.6.7 RT-PCR #4540 22 Ras 48 5 & & 11A
(RAB11A). Ras#8% % & 27B (RAB27B ) mRNA
KT BN B BEZH 20 50 mg, i FH 4 40 R BR 3
RNA $2 BORF & #E BUS RNA, i F 00 5% st ik 5 &
HF RNA 300 % 55 4 i cDNA, AR 38 136 B 45 25k fdi
SYBR Yo vk il G i A7 SE i 2 e i, AR I 5
CUfE Y 27495 38 mRNA AU AT kK. 5l
YHAETAY TR (L) BRHhARAFESK, 5
YIFs a1,

1.6.8  Soy PP ad sk A B B4 2R LC3 . P62 & &K
P fdFH RIPA 2R 7 (I TR AT 8 S rh AT 1 % e 4L
41, K E24# 30 min, HFHEALESS 4 °C. 12 000 r/min
B0 15 min (B0 24210 em) , B E 3% #9547 BCA
HHER, MA Loading buffer 95 °C, 10 min, [
% SDS-PAGE &E i h b 47l Kk, % B 22 WY s i
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x1 DEEEMAZIRABIIA, RAB27BS |51
Table 1 Primer sequences of RAB11A and RAB27B
from mouse bladder tissue
FR 75 (5'—3") K /bp
RAB27B  Liff: CGTCAGGAAAAGCGTTTAAGGT 22
Ti#: AGAAGCTCTGTTGACTGGTGA 21
RAB11A  Lif#: TGGGAAAAACAATAAAGGCACAGA 23
TU#: ATGTGAGATGCTTAGCAATGTCA 23
GADPH  Li#: AGGTCGGTGTGAACGGATTTG 21
TU#: TGTAGACCATGTAGTTGAGGTCA 23

7. RAB27B, RasHMIXCHEI127B; RABIIA, RasHIJCHEIT 11A;
GADPH, 5ER T2 i 2
PVDF %, 5% BiRg W5k B0 1 h, A P62 & H¥t
A (FRBEELI A 12 5000) F1LC3HLiAR (6B Ll
J91:1000) 4 Cid e, PBSTYEAE3YR, 4K 10 min,
A 40206 45 min, PBSTUEBE3 YK, %K 10 min,
A ECL &Y 2 5% o H Image J 1. 8. 0 # 44X} 4%
AT A AT LA A B K SE, LC3 KL
LC3-/LC3- | v, P62 8 (/K- LA H 195 F/mW
ZFIN .
1.7 %itFFrE

K I SPSS 20. 0 AP #EATSE o3 Ao IR BT R
PIFF A IEA A H 7 257 U Ehiifi 2 (ves) R
N, ZHIHREGORHEECR R R 22500, 4]
PP LE AR ] LSD- & B o LA P<<0. 05 MR A4
IES-3'&
2 #£R
B2 R BRI 45 Rk
2w, SEAY R, BRI /N ERURBE S
B, POIRBEEHZ  (P<0.058 P<<0.01)., 5
B2 A, P RAUFsMh @Ak, el
/N BRURBE SO L IREEER IS8/ (P<0. 058 P<
0.01), PrEZA SHb AL & a4 R B
BB T PRECEU I A 22 R RGeS (P>
0.05). £4l/NEUR IR B4 0] L 22 R g it27
B (P>0.05),

2.1

HEAA

1
Figure 1

T2 AA/NRIRBEEEC, ol IREEEC SR 2 e
Table 2 Comparison of the total number of urine marks, the

number of central urine marks and the total urine volume of

mice in each group (x+s)
215 R RBESEUA  PORBERUA BIRE/ L

K| 5 7.80+1.79  1.80+0.84  425.2066.76
EHIZH 6 17.80+2.28"  5.00+1.58”  435.60+88. 81
bAEFRA 6 10.00+1.87  2.60+1. 14"  444.00+68. 04
WRdEHEm 6 8.20+1.92  2.20+0.84" 393, 60+64. 84
islbees:|
W@ 6 7.60+1.147  1.80+0.847  434.00+77. 68
[SE e

W oa) SEHAkRE, P<0.01; b) S=HHALE, P<
0.05; ¢) SERALE, P<0.01; d) SHAILHE, P<0.05.
2.2 A4 RmFIL-1B. IL-6. TNF-a&F ik

R, GEAAE, BN IL-18.
-6, TNF-a & FHHE (P<0.01). SR
B, AR SN EIRAAL . m A RS
IL-1B. IL-6. TNF-o & SR (P<<0. 058 P<<0.01),
AR S AW IA IR R A T IL-18.
IL-6. TNF-o & 4lH S Lot %E X
(P>0.05).

R3 FHH/NRUMGE -1, 1L-6 & TNF-o & HE LA
Table 3 Comparison of serum levels of IL-13, TL-6 and

TNF-a in each group of mice (pg/ml, ¥+s)

2051 BE 1L-1B 1L-6 TNF-a

2 HA 5 1.72+0.56 1.32+0.37 0.98+0.38
EAIZH 6 6.05+1.96" 4.49+1.29" 4. 44=+1. 47"
biAERA 6 2.36x0.53" 2.18+0. 65 2.18+0.52"
WFEHRFEARA 6 2.79+0.22" 2.60+0.93" 1.80+0. 44"
PR R 6 2.07+0.26" 1.89:0. 39" 1.54+0. 56"
e IL-1B, FANAE 185 106, HAIIAF6; TNF-a, i

JRERIEH F o
a) 5EAALE, P<0.01; b) SHEAL LK, P<0.05;
c) HERIYE, P<0.01,

Al R BLLE 22 9% 32 5 B AL bR
F s, 25 AR b g2 5e9, T

2.3

Fhe ik A
fiG AL

TE: W EBRBENE - R AR 5S4 S @ BIRBEDE b B AR Ak 5 B R G S AR e Bk

e ikiA
Skl

FAU/N USRI (HEHE, x400)
Histopathological photos of the bladder of mice in each group (HE staining, x400)
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YoMk IR o AR 2 T DL R R A Rz 4
W iR L A B . A ik
fiK. Ml b )2 e
2.4 A4 RJBR L R ey S kA

Bl 27, HEHHEETT WA (2N BRUBS bR T 52 40
ORI WIIEATIE A S L WNE i Ra ok A chi7 7)), s ] )
AR, AMPEE L. SRR LIRS
HUN, Fdrn, SaAdbie, AL/ RB B L
B 20 i S 24 2 AN (P<<0.05) . SR L
B, A EDRAAR . R AN BRIBS bR b K 4T
Yym AR, mibtE R AW/ (P<0.05). 5
PrAERAE, PRSI, &R R BB
B B - e T AR K (P<<0.05) . bR A
B 2 B R 20 AT 4 2 T AL ] e A
EZR TG E L (P>0.05).
2.5 A R EM 4 4% UroPlakin 3A % & &% UPEC
HAZTIER

Fam, SEAALE, BEAIA B2
UroPlakin 3A #5 4%, UPEC # @ THE5 (P<<0. 05) .

SRR A, PR R AN AL, mR R
[ 21 21 UroPlakin 3A 5 7+, UPEC ZR5 Ik
(P<0.058 P<<0.01). SHtAERA LI, #hh @
WA . A 4 B e 41 21 UroPlakin 3A 25 1%
fin, UPEC#HEEFEME (P<<0.05); TWithh @ik
fiX. SR AAmE R G EE L (P>
0.05) . #541/NFUBS e 4 21 UroPlakin 3A 2 4 % 0%
POCE LI 3, k4141 UPEC 3 & g 2¢Ot K
UL 4,

2.6 B4 RAKHZ AR LK 400 40 2 rLaR
F5R, HSaEAd i, BRI/ RURF R
b5 e - Bz 4 B N 4l TR RS £ (P<<0.01) . ST
IR, BrEZRA AN ARSI, sl R
R A B e L R AN B 9 Al B > (P<<0.05)
P R KA AL . SR A PR B AL L
X RTGE L (P>0.05), #hh@mkzik.
o 70 2 I L R A P A R A A R A >

(P<0.05),

= HEH A

FiREck =i}

Fh o it iA R A

b ep b R AL

e BIRS @O IER ISR F A, 5000 5w R AR B DE 1 K 40
B2 AA/NRUBENE R il AR (B, x1600)

Figure 2 Scanning electron microscopy results of bladder epithelial cells in each group of mice

(uranyl acetate staining, X1600)
R4 BA/PDRIBEIE L B 20 R AR SRS BE L2 UroPlakin 3A 85 . UPEC A1 LR
Table 4 Bladder epithelial cell surface area and UroPlakin 3A protein level, UPEC bacterial load in each group of mice (x+s)

20 9] FREL T IV 1 Rz 440 B 45 2 AR UroPlakin3A 75 [1/DAPI UPEC ZX 4 #/DAPI
EHE4 5 2186. 006+746. 246 0.314+0. 085 0
ALY 6 1164. 374+319. 146" 0. 1360. 036" 1. 000. 29"
R4 6 783. 852+750. 545 0. 292+0. 064’ 0. 45+0. 22"
Fh ATk R 6 1565. 478+267. 374" @ 0.317+0. 118" @ 0.25+0. 08" ¢
Ak T 6 1829.911+376. 115" @ 0. 374+0. 076" ¥ 0. 0620. 03" @

{E: UroPlakin 3A, HURBEBEMIEI3A; UPEC, JRIEEEURMERIGITIA.

a) A4, P<0.05; b) SR AT, P<0.05; o) SHBA I, P<0.01; d) SHdZ4iir, P<0.05,
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UroPlakin 3A

DAPI

Merge

CEL gl

T b it N R

iz
I 2L AL

7 : UroPlakin 3A, HUIRIEBEHLEE F13A; 4% (05663 R UroPlakin 3A 25 /K-,
B3 /R4S UroPlakin 3A 8 FIALEZOEE] (x100)

Figure 3 Immunofluorescence of UroPlakin 3A protein in bladder tissues of mice in each group (x100)

. -----
- -----

/\||[[1 .m IIJ/|

Eed R A A
{7 Ea kil b

TE: UPEC, JREKBORVERIAATE ; PR L0 s L8 10 4 58Ol UPEC K-,
B4 HA/NREEEHZ UPEC 2 s o GIR (x100)

Figure 4 Comparison of immunofluorescence results of bladder tissues in each group of mice (x100)

RS A U/INUIR TR LR DE b R A A A0 R R A
Table 5 Comparison of urinary bacterial load and bacterial

load of bladder epithelial cells of mice in each group (x+s)

W L AT
45 TN T

g
ZHA 5 0 0
HEAIZH 6 3.5420.39” 4.34+0.07"
hiAERA 6  0.49+1. 11" 2. 69+0. 06"
W@ SIEA 6 1.66+1.56" 2.34£0. 117 ¢
W@k AIEA 6 0.49+1. 11" 2.01x0. 18"

Eroa) HEA4E, P<0.01; b) SHE4E, P<
0.05; ¢) SHAdRHLE, P<0.05.

2.7 A RIEMA L RABIIA. RAB27B mRNA
K b g

67N, 525 UL AR A IS 4S8 RABT 1A
RAB27B mRNA /K&K (P<<0.01)., HHEAIZ [
B, PrEZRG MM AIAIL . R AR A4
RABI1A, RAB27B mRNAZKFFE (P<0.055K P<
0.01). HhiARAIE, *hh@mkait. &l
2H % B 2H 27 RAB27B mRNA K F T (P<<0.05) .
rAERA S P AWk AL & R A
RAB11A mRNA JK P-4 8] [ 3% 22 = Je g i 2 i X
(P>0.05) . @M AL . 5 0] 45 e 41 21
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RAB27B mRNA /K4 [0 b 2 R LG T 245 X
(P>0.05).

F®o FUVNRBEMAIZIRABITA, RAB27B mRNA KT LLAL
Table 6 Comparison of RAB11 and RAB27B mRNA levels

in bladder tissues of mice in each group (x+s)
45 R RABIIA mRNA RAB27B mRNA
2[4l 5 1. 06 +0. 09 1. 0420. 08
FEAZH 6 0.55+0.09"  0.46x0. 11"
hiA=RA 6 1.06 0. 16""  0.83+0. 17"
A A AR 2 6 1.28 0. 157 1.02+0. 177 ¢
A b A s ) 2 6 0.94 0.09  1.45+0. 14”7

7E: RAB1IA, Ras#fIGHE[ 11A; RAB27B, RasH&HE 278,

a) Ha5 AR, P<0.01; b) SR E, P<0.05; c)
SRR LE, P<0.01; d) ShiER4IEK, P<0.05,
2.8 B R MEMALLC3-1/LC3-1. P2E A
K A

RTR, SEAARE, Hagda/hBRba
ZULC3-/LC3- 1 Fhim, BEALZ Mbid: R4l pe2 i
HACETE (P<0.05). SR, vidEd4
FAMP @At . Rl dl /N RUBE e 2 Le3- 11/
LC3- 1 2R Lgit2#E X (P>0.05), fhH @ik
Tk B Pe2 K FRL (P<0.05). 5
PrAERA R, AP AL, SRl a2 P62
KRR (P<0.05) . bk k. m il
B e 2 LC3- T /LC3- 1 . P62 2 /K - 41 18] Fb 4%
ZRTGgitEE L (P>0.05).

KT AAVPRBEMEAALCI . Po2 H K AL
Table 7 Levels of LC3 and P62 protein level in bladder

tissues of mice in each group (x+s)
415 R Le3-1/Les- 1 P62/GAPDH
25 4l 5 0.489+0.048  0.395+0.073
R 6 0.677x0.092" 0.759+0. 199"
hiAZEA 6  0.700+0.082" 1.078+0. 196"
AP A AR 2 6 0.682+0.120” 0.549+0. 162"

A b A R R 6 0.667+0.096" 0.586+0.253"”

TE: LC3, BUSMSRERE N 3,

a) SAEHMAWE, P<0.05; b) HHEAA LI, P<0.05;
o) HPiAERA I, P<0.05,
3 g

AN, rUTTIIRALS h AR . AR
WARAE X, 0 (R - ) H. “PRRE, 8
fERZAE", (RI - BRERR) = B, Wil
ZE, MW7 AR AU B G
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BOGARZS | PRI IE AR, MEBRRE | AT+, oS
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R N2 L (3=

PR BERE R s PR BEI /1N BRHE PR ATIR K 5+
WHERE O . AWF S R0, R i/
FURBESEL . HhuO REEBUY BT, btE RN
b ikia it . sl BURBE RSB oL IR
BB BT, H3NAHALES, #Hn
Pk 2 R A T b7 4 AT 2 A RN ER
PRAFUREAR , ELUASCRAH Y /INERL T 5 PR 710 TH i
AL TP S AR 5 X U ) B Jge: ' TRl RE,
ENFBBE T ERER T 5 UTHHEE ™ A5
SRR, bUERA ST ARSI, milEgh
BLIM TS IL-18 . IL-6 M2 TNF-a /K34 B FAK, H
FAERHER TR REZS, BRI, milE
B AR H I T T R o BEAG/N BUML S TL-18 . 11-6
S TNF-o 7K RRARIER YL 52 2 B IbE I Bz 4 i B HC
1Y) R B BEPER O RGP R W 2 T
ST 30N FRUR B B B T A0 B R WL as % 2 ek A
g R A AS TR . e R 4 e 1 AR
/N, AT SFEALARXS UTI S8 e, ARBIFSE R I,
B2 /N R b R IR S %, diE Y R
U /N, UroPlakin 3A 25 I R IAFEAG; 4 @ik
IS, w Rl e - R A R RN ) 2R A, 4l
Ji - 44 2% TR FR 8 K, UroPlakin 3A 25 13235 TH i
BAL. mAlEgm I B2, #aIl, il
b r LI Y8 AT K SR T DR L e 4 BRI 2 KT
R 3TN UroPlakin 3A 25 26K I & HE T UTIVEH

BACHE ST 7 Box, UPEC Al {3 A% b Rz 41
ML, FEAMIN AR . BEE, BEIbE L R Al B
PUHITERRI N B LR . ) RAB11A, RAB27B
A FRE R, KNI UPECHER 400 ; )5 8
F WA OC IR 4R LV I UPEC, &1 B e | iz 41 i 9
JA BN AWE, UPEC ] BHIT F Wit 5 3 P62 & 1 &
IR B WA e I e A R KRR,
rUTT B FE B0 IR " AT A8, SEIAIALA
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5 I R 240 L P 40 T e 5 e 4 4 o ) Y U
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Effects of Buzhong Yulin Decoction (¥tiiki7 ) for Mice with Recurrent Urinary Tract Infectionon on Bladder
Mucosal Barrier and Bacterial Load of Bladder Epithelial Cells

YIN Hao', XUE Yi', ZHANG Biao', JIN Zhuohui', ZHU Jiaoli', JIANG Yi', WANG Xiaofang', FENG Chen',
JIN Yunyun®, JIN Qingjiang', JIN Qinglei', WANG Xin'

1. Suzhou Hospital of Integrated Traditional Chinese and Western Medicine, Suzhou, 215101; 2. Yuexi Health Hospital of Wuzhong
District, Suzhou

ABSTRACT Objective To investigate the possible mechanism of Buzhong Yulin Decoction (¥hH @ #i% ) in the
prevention and treatment of recurrent urinary tract infection. Methods The mouse models of recurrent urinary tract
infection were established by uropathogenic Escherichia coli (UPEC) strain UTI89 by bladder perfusion, and the suc-
cessful mouse models were randomly divided into a model group, an antibiotic group, and a low- and high-dose
Buzhong Yulin Decoction group, with six mice in each group. In addition, 5 C57BL/6 mice without modelling were
taken as blank group. The low- and high-dose Buzhong Yulin Decoction groups received 0. 1 ml/10 g of decoction by
gavage, with concentrations of 1. 3 g/ml and 5. 2 g/ml, respectively; the antibiotic group received 0. 1 ml/10 g of levo-
floxacin hydrochloride solution with 5 mg/ml by gavage; the blank and model groups received 0. 1 ml/10 g of distilled
water by gavage. Each group was gavaged once a day for 7 consecutive days. The total number of urine marks, the
number of central urine marks, and the total urine volume of the urine marks were observed by the urine marking test;
HE staining was used to observe the histopathological changes in the bladder of mice; serum levels of the inflammatory
factors interleukin 18 (IL-1B), interleukin 6 (IL-6) and tumour necrosis factor a (TNF-a) were detected by ELISA ; the
morphology of the epithelial cells of bladder was observed by scanning electron microscopy ; immunofluorescence
assay to detect bladder tissue anti-UroPlakin 3A protein level and UPEC bacterial load ; the spread plate method to
detect urinary bacterial load and bacterial load of bladder epithelial cells; RT-PCR method to detect Ras-related pro-
tein Rab-11A (RAB11A) and Ras-related protein Rab-27B (RAB27B) mRNA level in bladder tissue; immunoblot-
ting to detect microtubule-associated protein 1 light chain3 (LC3) and P62 protein levels in bladder tissue. Results
Compared with the blank group, the bladder epithelial cell layers were lost and showed abnormal morphology in mice of
the model group; bladder tissue UroPlakin 3A protein and RABI11A and RAB27B mRNA levels reduced, the total
number of urine marks, the number of central urine marks, bladder tissue UPEC bacterial load, urinary bacterial
load, bacterial load in bladder epithelial cells, serum IL-13, IL-6, and TNF-a levels, and LC3 and P62 protein lev-
els in bladder tissue all elevated (P<<0. 05 or P<<0.01). Compared with the model group, the bladder epithelial cell
layers were intact and the morphology of epithelial cells were regular in the low- and high-dose Buzhong Yulin Decoc-
tion groups; the average surface area of bladder epithelial cells reduced, the levels of UroPlakin 3A protein and
RAB11A and RAB27B mRNA in bladder tissues elevated, and total number of urine marks, the number of central
urine marks, bladder tissue UPEC bacterial load, urinary bacterial load, bacterial load in bladder epithelial cells,
serum IL-1B, IL-6, and TNF-a levels, and P62 protein levels in bladder tissue all reduced (P<<0. 05 or P<<0.01),
but LC3 protein levels showed no statistically significant (P>0.05). In the antibiotic group, the bladder epithelial
cells were partially missing and the morphology of epithelial cells was abnormal. Compared with the antibiotic group,
the average surface area of the bladder epithelial cells in the mice increased in the low- and high-dose Buzhong Yulin
Decoction groups, the bacterial load of the bladder epithelial cells decreased, and the P62 protein level of the bladder
tissue decreased (P<<0.05). When comparing between the low- and high-dose Buzhong Yulin Decoction groups, the
differences in each index were not statistically significant (P>0.05). Conclusion Buzhong Yulin Decoction may
prevent and treat recurrent urinary tract infection by repairing the bladder mucosal barrier, increasing RABI11A and
RAB27B level and enhancing autophagy in bladder tissues, thereby facilitating bacterial clearance from bladder epi-
thelial cells and reducing the bacterial load of bladder epithelial cells.

Keywords recurrent urinary tract infection; uropathogenic Escherichia coli; Buzhong Yulin Decoction (b £ itk

) ; bladder; mucosal barrier; bacterial load ; uroplakins
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