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FE: BM WK (B0, WAS) RS2 RGLIEIE T Rz 40 B o JRIE BOwR P KB HTE (uropathogenic Es-
cheriehia coli, UPEC) (AEH], JHERVTHAEHINLM . F7iE i UPEC J& 4 A3t 4l 5637 (human bladder cancer
cell 5637, HTB-9) AHMURCAY, WLEIRIEE T & 25 IR B 52 B L JB5 G b Kz A B i 9 UPEC MPE T s[RI R 40 T4 9
SRR, MEFXT TLRA/ cAMP 555 F5B B 19 FZEHA T Toll H3Z{K 4 (Toll-like receptor 4, TLR4) | RRTF RS fLEF 3
(adenylate cyclase 3, AC3) . H @2 IEH (cyclic adenosine monophosphate, cAMP) | % [ /if A (protien kinase A,
PKA) . JLBREE H Vla F1 Rab 25 (HAH EAEFZE . (Myosin VIA and Rab interacting protein, MyRIP) . Rabh27b Fl/N5E & H
1 (Caveolin-1) Ms¥M, Z5R HIREA HIRWER B AL, RO KB &2 RS 7 = A i A B i R g . 5
KERZ ARG A LR, PRI R B 25 PRV = MU B 2 19 m TLR4 | AC3 2 [ PR8N cAMP (7K, 4R F
PKA {1k, H4fi TLR4, AC3. MyRIP, Rah27b #l Caveolin-1 KL, Gt R BA —& MWK Z B
AL A UPEC fIVERT, HAEJHALE] 5 TLRA/ cAMP {5 545 Sid B A PR 54 K

KR . JRETT s PRIEEURTE AT R fant; ABEME b4 ; TLR4/ cAMP {5515 S8 %
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Effect of Niaogan Decoction on expulsion of uropathogenic Escheriehia coli from
human bladder epithelial cells

WU Yu, JIANG Jian, HE Min*, ZHANG Lei-yang, = CHEN Weng-weng
( Department of Clinical Pharmacology, Shuguang Hospital Affiliated to Shanghai University of TCM, Shanghai 201203, China)

ABSTRACT; AIM To observe the effects of Niaogan Decoction ( Portulacae Herba, Taraxaci Herba) on expul-
sion of uropathogenic Escheriehia coli (UPEC) from human bladder epithelial cells and to explore its mechanism.
METHODS After HTB-9 was infected with UPEC, drug urine exocytosed the UPEC invaded into urinary bladder
epithelial cell were observed. With molecular biology technology, the mechanism of key factors to TLR4/cAMP
signal pathway such as Toll-like receptor 4 (TLR4), adenylate cyclase 3 (AC3), cyclic adenosine monophos-
phate (cAMP) , protien kinase A (PKA), Myosin VI A and Rab interacting protein ( MyRIP), Rab27b and
Caveolin-1 were analyzed. RESULTS Treatment with Niaogan Decoction resulted in a significant increase in UP-
EC exocytosis compared with the blank control high dose group. Niaogan Decoction group improved TLR4, AC3,
MyRIP, Rab27b and Caveolin-1 protein expression, increased intracellular cAMP content and promoted PKA acti-
vation. CONCLUSION Niaogan Decoction has the capacity to exocytose UPEC, its mechanism may relate to
TLR 4/¢AMP signal pathway.

KEY WORDS: Niaogan Decoction; UPEC; expulse; human urinary bladder epithelial cell; TLR4/cAMP signal
pathway
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B2 8 RN 24 TR R I 22 02 PR IR Y (urinary
tract infection, UTI) [y IGHY B S MYES, A
WSR2 50% Y IH e — & A4 UTL, Horp
25% S M L T EE I SR AR 5 RDRS R
T, HE I TR AR R

FRIE U TE K A (‘uropathogenic Escherie-
hia coli, UPEC) ZZ8EMt I 408 (bladder epi-
thelial cells, BECs) @ h40 e 74k B2 558 UTI
LR RAEM EEHFE 2~ UPEC J&—Fh3f kA
W, UPEC {58 A & #5309 ZFaE )1 5+ ifs
TS 55 AL RS B an i A 20 4y,
7363k 1 PRI AL i A P A S 32 4 B R s i 2R
ikt PR DA B B e 800 M 8 et L e St Joxt
PR 259 0 SRR L R O BRI, A TS 40N
UPEC 7EMIPN K B0, TP A N R VE R, Bk
PRSI AR S AR A VR TE SR TR A7 P, M i A=
e EAMvE N, K& UPEC B, =788
ML, FFURHT— Ao n gL /T 51 A A K E
AU ATRRFEREIN T 33% 2 A e UTL B0
SRR I B T LT A — 2

PRIETT ZiR97 UTL A RO ) (AL H)'5
71200910201845.6) . VRIZH F WA 5 C UE 52 R Jgk
TTRAYIHR . AR, RIER 2R BER], Ih
JT UTT BAT RAFRIG R TR o A A AT B
YERIR R —kE, Sk a2y Waatt, FRIEDT BricH]
VA AR B FH 2 14 0 2 9 3 e LA 3K 38 g /DN TR R 2
25 1095 BT AR RIS A L BT, 456 T
HIERN AL B AR, B e i & A
HIME., ALerhZy O s, B B s LR AR
WA R HRAFAE TR, BRI R Z
THAEMGE TR s, teAh, XTaF5iasT UTL Y
High, WEEYIIRIBI T RAT A%, Fit, BT B
IR, ERTNEE R L, S5 E A A 2
. VRAALR 25 PRSI AWFSE

RITF WA AL N v — 2T G L, e
W, FER B, SAMERLS, JF Hom
MBS RTE, NS Az o, XS
MR T SR B 5 3 T SR W] UPEC 2 A
BECs J&, 2/ BECs 818 38 ik Ml mh 38 BR ML A
i) UPEC, 71 Toll #£52{& 4 (TLR4) /¥ WEiR g
(cAMP) 5 4% T3 s ) S /S I 40 ML AT O 1 G
S e A AR AR 9T R S RE b, s
UPEC 244 A JB% It 968 40 Jfs 5637 (HTB-9 ) 4fi Jifl i<
R, WG BRIE 5 T8 B 32 e I e b Az 4 ML Ay UP-
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5{[16]

EC B4 H] S HX) TLRA/ cAMP {55 4% T8 i 119 32
AT TLR4 | JRERIAEEE 3 (AC3) . cAMP,
HEEWHE A (PKA) | YLk VIa #il Rab 1
HEAEMER (MyRIP) | Rab27b FI/NE & 1
(Caveolin-1) [N, AiZITiRYT UTLSRHHKAE
1 #8

L1 Zh#femietk SD KR, SPF 4%, Ml
o, KRB (300 £10) g, W L ifEST 3R v S 0
Y, A AIES: SCXK (P1) 2012-
0002, F bifgrp B2 RS sh ) oL i I s
FgE, AmK/K. HTB-9 4 I T Rl B
HfflEE, Hk'5 TCHu 1,

L2 siezhdy BRI EAE ., W ATH
Do (FCO7WORL), B4R 1S g, M TR A
15 g, VLRARILZDILABRA A A, 45 1412060,
WA (BCHTW0RL) , H4€2 ¢, MY TIRA 15 ¢,
TLRIRILEDL A FRA F A7, b5 1505128

1.3 @Ar UPEC CIS ( b BE G Be 4 i = 5t
W) o W FETHFN T LB iRk, 37 CHRiFRM b
F 24 h 5, WO PBS ] R B R A, Sk
Bl IR I EL (ODgy ) AN L,
FERFZEIMA B 20 AR LA R R AR TR

L4 ZRA FMHBNEFR (LEREREH
FR/N ] ) 3 RPMI-1640 35 37 K. PBS. 0.25% Ji [iff
(Thermo Scientific 2~ &) ); J§ 4 Il ( Gibco 2
Al) s IRRER . BT EM ., FENE (RC4E
W w ) WOEE-D-nik i H &% M 1. TritonX-100
(Sigma aldrich /A ®]) ; CCK-8 5] & . LDH iX#| &
( Dojindo Molecular Technologies /N ) 5 4 [ B#f iz
BN 7 ( Thermo Scientific 2y &] ) ; Tris, Glycer-
ine, T TLEEGRRREN . APS, N, N, N, N-PQHI%E
=W, 30% TNJETERE (Bio-rad /A H]) ; BCA pro-
tein Assay kit, RIPA Ziff#ik (5k) . SDS-PAGE pro-
tein loading buffer . &f MW . —HiFBEWL . —PiHi
B (BB RAEWBARWVIFEIN) ; Prestained Protein
Maker ( Fermantas 7\ 7] ); PVDF i ( Millipore 2
A)) ;s WEE (Srbral, b 258 A R A R
Al ) s ¢cAMP ELISA iR 7 & ( Enzolifesciences 2y
7)) ; PKA (protein kinase A) Activity Kit ( Arbor
assays 2 ) ) ; TLR4 anti-Rabbit IgG, GAPDH ( Pro-
teintech /% @] ) ; AC3 anti-Rabbit IgG, Rab7b anti-
Rabbit IgG, Caveolin-1 anti-Rabbit IgG . MyRIP anti-
Rabbit IgG ( Abcam) /\i],

1.5 £ZMNBAEXE AL (BioMerieux 2
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F]); BHL (BECKMAN COULTER Aw]); iR
Z0 AL (Eppendorf 23 \)) 5 38 38 8] & W G5 (O-
lympus 24H]) 5 #E TAER . CO, #5384 (Thermo
Scientific /> &) ) ; Western blot Hijk R 45 . 5 EFEAY
(Bio-rad 2y 5] ) ; Odyssey X041 4G R R &
(Li-COR ~H]) ; AR AKFREIR . TERIRS 4% (18
AR DURAL S WS A FRAT) .

2 Fik

2.1 s &Y BMIRBOTRARE (D
oL 72 g, THAPESS g) HREEMEC T UKL
FRA-FREUE 358 | T Dl 7 B0k, in AZE18 K
Bolag 1. 69 ¢ £ 25/mL (253, RIGZEHIRA,
#H. HEBS2 R/, #L:3d, RHRHEY
e 1R,

20 HSD K BUBE AL 43 A 25 1 41 R DR 2% 41
(25.4 g E2h/kg) , A 10 K, SHBEB R 2K
/d, EZE3d, WHRFHE1K; SHAS TRE
FRZERK, 1.5 mL/100 g, RIKGAATES AL
K12 h, WHERKAZ G 3 h WK, RKE
4 000 r/min, .0 15 min, 56 C /K% H 30 min K
i, Zead 0.22 wm P BT IERR R, - 80 C ¥k
5 Mo IRFEATIRE RG A, 25 5% ol A4
SO A Rk WS BR
2.2 mpaE R A X HTBO 40T & 10% FBS
) 1640 £33, 37 °C 5% CO, WA, 5%
FRM AN 2 70% ~80% I 71518, 7 2Bk
IHREFRIE, i AGE &8 0.25% MmN AL, Al AR: %
Fh 10 min, BB T AR, A0MAR BRI A
£ 10% FBS (1) 1640 5373 b 1R 1k SR )5 F W AS
BRRRORET, AN O, 1 200 o/min, B0
5 minfg 5 LW, MAE 10% FBS (1) 1640 557 3E,
WRFTHS), Kediffdi 1 2 RTFRE R, &
F37 €. 5% CO, BAH S
2.3 B EMiXE R cck-8 EHHE Y IR
KeZS R i . HAREAEHE cck-8 21 LI
PEVHEA T G U A
2.4 A% HTB9 400150 N KR A& 25 IR Ik
L R, KRS AR . (IR, R
RN . & 25 PRI 1640 35 573676 B B 48
WHE R 5% (EFIEA) M 10% (mleEdl), &
JE AT AR M [F 35 R 5 28 FURMALKE =S F R
FH 1640 5577 He M B B LK E N 5% (KFIE=4)
F10% (), SRJ5 43 5 A 4e i 2 (6] 55
IRy BRI RN A SRR & IR K 1640

Rigidk; 41159512 h,
2.5 BASE KUBFRSRE, HREFRILRL
3 WA, AN/ AR ELf] (MOI) 4 100 ) UP-
EC CI5 JE[F3EFRER 1 h, B AR T
R R
2.6 jeskFaE EELSEHE, RAKKERM
PEIERR AN, B 100 weg/mL PR K
) PBS &R 3 KA, CE T 100 wg/mL J&
KEZ K PBS 1 37 CHFHE 30 min, FiH] PBS ik
3N . SRR S SR DT R I RE 4% A Y e
1§
2.7 cAMP & AF &M & & “2.67 ATk EAE
J&, FHPBS PE¥ 3 WK, 3RV T AR,
A 250 pL % 0.1 mol/L HCl, JH'E 10 min, B5.0»,
W Bk SRIGHE cAMP ELISA 857 & id B 3 1 7
Ak
2.8 PKA #&@ale % “2.6”7 WrR#IEE,
FH PBS YU 3 K, RO TR, JA Cell
Lysis Buffer Z4ff 4 i, W HERE W SR )5 # PKA
( Protein Kinase A) Activity Kit 150 FBuEf74E
2.9 TLR4, AC3, MyRIP, Rab27b #= Caveolin-1
O R wan & “2.67 MAREIES, H
PBS ViU 3 IR, FHEVRMIFM T8, HEF= A m
N R F T AU ) 550 0 0 R e D ) 5 1 20 i 2 i
W, WCEEAN R A, LA BCA 2R 1k B I s ik )
e BEAMNEAE. KRH Western blot 15347
K o B 25 wg BRI IT B REIEAT LK B RS
% PVDF i, HIAWEREEA 1 h, BH%RE,
IMA—PURTAER, 4 CWELIKR, WELREL
TBST PEi% 5 min x3 W, FI0IA S —HUAHICE Y —
PUTAEW, =W TFMEE 1 h, BHEL ARG TBST 3
%5 min, ECL &6, fh2: &G0 M{ES, H
Odyssey2. 1 ¥ 4: 73 #7 JK FE{H, GAPDH fE B N Z,
e HFRE A5 GAPDH (¥ K ¥ W AE #4752 i1 4
Bro &LRBELE 3 K,
2.10 “itFFHE KA SPSS 20. 0 M4 #HIT45
TR0, BAR IS + bR 30R, T 257
W5, Z4EECRHBRZE T 208, P<0.05
TrEFHAGIFE L,
3 48
3.1 &M% HTB-9 414 10% KBz
PRI, 10% KR & 25 R WAL 2 24 h J5, 4040
FEIE R T 90% o #7845 41 245 9 ok JE Xk HTB-9
ATCI R, PR T AL
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3.2 BT EBR % B F HTBO @maaie A UPEC #)
AR WE 1R, 5KE 10% 25 R IRA L,
PRIEETT 10% 5 25 PR A 1 Lk R B @ 3 (P <
0.01); SR 5% 25 RIAILE, IR 10%
TR R M Z A (P <0.05) ; SHEIRI LY
B, KBRS FIRWA (5% 25 FHIRIE. 10% 25 1R
W) MR R EEES (P>0.05); 5K
5% 25 FURIRAH LR, KB 10% 25 PRV ZH i R
JowEEESR (P>0.05),

3.3 R x HTB9 #m g fieet UPEC A& cAMP
Fo PKA #9300 W 2 fros, H5RE 10% 25 HIR
WAL AL, JRIETT 10% & 25 )R 4 cAMP FI PKA
7KF BB E B (P <0.01); SHAA L,
10% 25 (1 PR 20 cAMP F1 PKA (17K -2 06 i 5 1
%5 (P>0.05),

3004

* %
2 200
£
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)
% ONRI o — i
Q| RReReieooeded  DaCe e e e
0- T T
10% 10% AL
TWRBA  FARW4A
A.cAMP

= —
+H
2
T
10% 5% 10% 5% MR
CE] CE] ZH ZH
R4 RE4 RE4E RBR4

TE: 5 10% 25 H IR LB, 7P <0.015 15 5% & 25 JRI4L 1L

B,2P<0.05

BE1 REBAZFHRZESE HIB9 MR UPEC H1ER
(n=12)

Fig.1 Niaogan Decoction pretreatment increases UPEC

expulsion in infected HTB-9 in vitro (n=12)
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0 R, |

10% 10% ikl
EHRWA BEREL
B.PKA

e 5 10% 25 FURRA LA, P <0. 01
2 pREEA X HTB9 #fafant UPEC 42 cAMP 70 PKA & %M (2 =10)
Fig. 2 Niaogan Decoction enhances intracellular cAMP levels, promoting PKA activity of infected HTB-9 (r =10)

3.4 J B *F HTB9 Zm e feek UPEC #5741 TLR4
AC3, MyRIP, Rab27b #= Caveolin-1 & & % ik ¢ %
v QI 3 B, 5 10% 25 R A He A, PRI
77 10% & 25 JR4H TLR4 . AC3., MyRIP, Rab27b
I Caveolin-1 TR AT A B E3 M (P <0.01);
SRR LB, 10% 23 PR 4L TLR4 . AC3
MyRIP. Rab27b F1 Caveolin-1 & [ 3R A JCE
2R (P>0.05),
4 itig

TSI Y, IEIRAR SO, 1
BCE 5 25 PRI IRTHR B2 125 13 PR AR X R

A 5 15 AR AR I 5 | AN [R) A5 B 14
PSR M AN DAL o T ) e B AR D B TR
PR KRS EERNZED . FE L
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S NSRRI ARSI AN B i LR 2k, HBR T A B
U PR BEVER, B JE KRR GBIEN B Eh S 5%,
B2 R PR 4 T ) R SR e I A5 3 A 2 %E iy TLR4
Jii AR UPEC J& 8 2% [P M4 1R, BECs fif &3k
(%) TLRs "1, TLR4 fif /5K 4R G i i 24 7E 91 UPEC
Y e HRgT WY TLR4 2 H 58748
/INERL IR 6 TR e (1) B 1 A7 7 B 8 e o F 9% 28 PR
UPEC {2 A BECs J&7, /&L BECs BEidE i i v
BRAEPY A9 UPEC, 13X F 3 BR 17 M 1E & i TLR4/
cAMP {554 il B i/ 719 ; BECs [+ TLR4 33k
W/DEE, BECs XY UPEC fYT5 R RE 11 B B F I
AC3 JHPEREARIT, BECs XJ gy UPEC (75 4 fiE

WA FFE; MU cAMP [f7K 52 % BECs fdnt:
UPEC fHET, BEIMMLN cAMP 7K, BEAZ ISR
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Fig. 3 Effect of Niaogan Decoction on the TLR4, AC3, MyRIP, Rab27b and caveolin-1 expressions of infected HTB-9
(n=3)

BECs % iy UPEC ¥k, RZAMK; PKA T ZHE) G, Caveolin-l J& —NEABEN, 5

SO T WERL AR ARG, SN 4NN UPEC (9 MyRIP Al Rab27b AHEFEFT",

i, {23 UPEC &3 b 20 4> : MyRIP, Rab27h RS BIF ¢ 0 30F 52 R IEOT 3497 UTI WA 3005

I Caveolin-1 W25 T xfHint UPEC B, 48 7, BAZFEGHIENT, ABFS S REM 2 R0

H A MyRIP fEf5%54 PKA, Rab27b S8 KBS 2GR (10% ) Hikh ¥ HTB9 400E 12 h
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J5, 2J8Ye BECs it UPEC Yt R340, 3R
PRIETT B — & 15 BR Z 8¢ BECs Jig )y UPEC 1Y

YEH.

PRy BB B4 N A7 S Y HTB-9 4 fitd TLR4 .

AC3 AP ; WINEN cAMP (& A &=, et
PKA {54k ; #4800 MyRIP, Rab27b A1 Caveolin-1 7

HEIRIL, R IRIETT R 32 ¢ BECs gy UP-

EC A1 HIFLHI 5 % Wi TLR4/cAMP
MIERITA . T

ERea gl
SR PRI 14 i R 1z 3 A3
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