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Niaogan Prescription protects bladder epithelial cells against uropathogenic
Escherichia coli invasion
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Abstract: Objective To observe the role of Niaogan Prescription against uropathogenic Escheriehia coli (UPEC) in invading bladder
epithelial cells, and to discuss its mechanism of action. Methods After HTB-9 infected with UPEC, the cell invasion model was used
to observe the protective effects of drug urine in human bladder cancer cell 5637 (HTB-9) against UPEC invasion. Effects of Niaogan
Prescription on the main steps of signaling pathway: Toll-like receptor 4 (TLR4), adenylate cyclase 3 (AC3), cyclic adenosine
monophosphate (cAMP), protein kinase A (PKA), and Rac-1 was investigated by molecular biology techniques. Results Compared
with the blank urine high dose group (10% volume fraction of blank urine), treatment with the drug-containing urine high dose group of
Niaogan Prescription (10% volume fraction of drug urine) resulted in a significant decrease in UPEC invasion, the bacterial invasion
rate of the rat blank urine group had no significant difference compared with the model group. Compared with the blank urine high dose
group, the drug-containing urine high dose group of Niaogan Prescription improved TLR4 and AC3 protein expression, increased
intracellular cAMP content, promoted PKA activation, and inhibited Racl activity. Conclusion Niaogan Prescription have the certain
capacity against UPEC invasion of bladder epithelial cells, which mechanism is related to TLR4/cAMP signaling pathway.

Key words: Niaogan Prescription; uropathogenic Escheriehia coli; invasion; human bladder epithelial cells; TLR4/cAMP signal pathway

JREIEGY (urinary tract infection, UTD Z&48H40  coli, UPEC) & S3 UTI i FEEUpE, UPEC N
B AR 2 PRI S R AR e ey, BRI A SFARE S UTI RERIENEER R B4,
RIVFFTE R, ROEE 2 ABGEsml2, RE  UPEC #5471 2R EE /) K1 Re i T 1irE £ 40
RAEFN 24 ARG 22 & UTI By I A 2 s A Bl 55 SRR NS LR 4 (bladder epithelial

JRIEE MR # (uropathogenic Escheriehia  cells, BECs), 4kii7E BECs W%FE, AN A

ks HEA: 2017-09-29

EemB: HEXERRIEELSTIIHE (81403168)

TEEEN: R W A1988—), L, 1, ARelEI, AZ 2 245195 VA R G ME s 1 I PR BE R 7 o Tel: (021)20256053  E-mail: littlerainer@163.com
*BEMEE W 8977, WL, BITFFE G, WP 255 VR Gt 57 B IR PR SEREAFF 72 - Tel: (021)20256053  E-mail: heminmiao@163.com



T84

Chinese Traditional and Herbal Drugs 35 49 % %5 93] 201845 A

* 2085 -

VIEFERE TR, T8 A MRbE R, UPEC BERETN,
122B4TIL AN, SRR RBERE. BRI R
MU BEAE F o] LA E 4l R, UPEC ZERC94HM A
A A ST BECs IR7%. BT FURBL
BECs _I- Toll #5214 4 (Toll-like receptor 4, TLR4) /
R 15 B2 B 7 Ccyclic adenosine monophosphate ,
cAMP) 15516 BN SRR PR E BA
UPEC 12 22 11 g 711581, J8 ik 175 K AR Gy $2 =5 BECs
Pt UPEC 1R ZE1MRE /1% T UTI BT 7] RE A~ R 4F
(% BhIR TT SR .

HAT, 2% UTL Masr bl A =n
F, HAEImPRSE B R BT R BRI s A gz
fift, ARFHARFHRARIIE K E; HBEE A 2=
AT, T2 MEEE 2, HIT IR FE TR,
[E Py ZERHE R UPEC X AR . KR 2 IR,
FEARFITR 25 2R3 50%ER LA L, X 278 AR/ 5 Jor 4R AN
53 7 sk e FREME PRI 225 2253 011 31%0 71%0-101,

PRIETT =697 UTL A S0 7] (R RS
71.200910201845.6), UL, A TEH KL, BA
TEIFRE B Th o /T AR 7T COE SE R IE T 1897
UTI BA RIGFHIIGART 3 BAERR. FIIR. fk
WL R B E U, S48 L, TR
3 T AP PR DA P 2 1 I 245 94 e DAk 1) /N 410
W KZHP ARG, BRI R AL Ry &
AU P24 o B AEE T IR, HIREE R Z @
T HAR MRS R 54k, XFEFAIGRYT UTI
Mrhzy, BFRS 2RI v E . Rk, S
TERTEARE SO e b, S5 SRR 08, 4
HIRE SRR, B ARG AT A5
i UPEC /&4 N\ M4 5637 (human bladder
cancer cell 5637, HTB-9) 4022847, fiff 70 R &
77 KBRS 245 JRBARY" BECs $ii UPEC 1228 1 H &
HHLH, NIREETTIRIT UTI 24k .

1 #
1.1 =5 4mpakk

SD K, SPF %, MM, MmE (300+
10) g, T Bl s sSeiezh o, A=V aliiE
5 SCXK (J") 2012-0002, T b2y K 2pses
Y I E RS E AR, HERUK. HTB-9 4
HRIE T E R B 4%, H 'S5 TCHu 1.
1.2 L%

JRIETTH SR HARAR:; Siu (L7
WK, FES1.5 g, MS TR 15 g LRI

WA RAFAR, L5 14120605 FHATE By B
K, #482g, MAUTHRHA 15g, ILHRILENA
RAFAM, #t5 1505128,
1.3 B

UPEC CI5 (_Lifgh B 25 KA Y JE BB LB Bt i =
TG, SEIGATHERRT LB B3Rk, 37 CRIFRM T E;
724 hJ5, HUHF PBS RIS SRR, S
AT 600 nm AU IR (O EALE AR EE,
TR EEIN A R AT 1 EURRRE, IR
14 EZERF

FIMENETAR, EEFERHEARAF; RPMI
1640 K575, PBS. 0.25%]/#, Thermo Scientific 2
Fl; JE4EI (FBS), Gibco AT]; RREFZR. g H
WEmE, HEEAREE, RKIERCAEY AT HEE-D-NEiRE
HEEHEEF. TritonX-100, Sigma Aldrich A%]; CCK-8
R FLER I B (LDHD X7 &, Dojindo Molecular
Technologies A w); £ [ MRS FRBEHIHF], Thermo
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Fig.1 Effects of Niaogan Prescription drug-containing urine
on UPEC invasion into HTB-9 cells (X £s, n =12)

B 1507

100

PKA/%

sol B e

T T
10%72% H JRI LR

10% 25 243 bR

*P<0.05 *P<<0.01, F[H

*P<0.05"P<0.01vs 10% blank urine group, same as below

B2 PREFEZKARXT UPEC fR3E HTB-9 ZHAEIREY cAMP (A) F1 PKA (B) HIFNT (X £s,n=10)
Fig. 2 Effects of Niaogan Prescription drug-containing urine on cAMP (A) and PKA (B) of HTB-9 cells with UPEC invasion
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Fig. 3 Effects of Niaogan Prescription drug-containing urine on expression of TLR4 and AC3 protein of HTB-9 cells with

UPEC invasion (X £s,n=3)
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Fig. 4 Effects of Niaogan Prescription drug-containing urine
on activity of Rac-1 of HTB-9 cells with UPEC invasion
(X E£s,n=3)
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