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[ ZE] B#y: AN RMEILEH MK (antimicrobial Peptides, AMPs) &9 & & LI Fr & 75 *T B2 b b % 2m it
(bladder epithelial cells,BECs) & F HAR5 fpom 5 64 356 , FF A IL—6/Stat 343 5 i@ 3435 4 HAF A AL2E
Jr %« R B RT-PCR &4 ) Bk 18 5K o M K AT 1) 2 4 - 27 BECs 9 JR 3L 1 IK CAMP . DEFB1 . l§ R 12 8, & & 2
(Lipocalin 2,LCN2) . AZ#EA% B2 B4 4 (Ribonuclease 4,RNases4)F=RNase7 mRNA ¢4 &k, F MR mig 45 %,
) B & B ELISA s:#0m & sm it /4 6(Interleukin=6,1L—6)K-F, & & % I8 Pk kA p-Stat3 & @ & ik, %
25 AR, 5%.10% K R E & k&2 AMPs (CAMP .DEFB1.LCN2 .RNases4 F= Nases7) &9 mRNA & ik . i 52
ARLF L6 K-PAwp-Stat3RAHLIAR £ F(P>0.05);5 5% KA E G RMIILER, 5% K R4 24 KR4 NasesT
9 mRNA & 3X B3R (P<0.05);5 10% K R 2 & SR 4L tb 4, 10% K R 425 Jk i 28 AMPs (CAMP . DEFB1.LCN2 .RNases4
F2Nases7) &) mRNA & A \IL-6 7K-F A= p-Stat3 kA L (P<0.05), @ H ZHAFE FTH(P<0.05). £ k&
7 4438 AR fe F- B BECs 49 AMPs A&, 3% AL BECs *F % /R 1 4 e ik By #pom 2, 0800 4m 1) €A, SL3k o4 R L) B
IL-6/Stat345 5 4% i@ 38H X,
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Investigating the Effects of "Urinary-infection Prescription" on Early Defensive Response

in Bladder Epithelial Cell Infection via Antimicrobial Peptides

HE Min, JIANG Jian, ZHU Panpan, QIAO Yun, CHEN Junhao, ZHANG Wenxia
Shuguang Hospital Affiliated to Shanghai University of TCM, Shanghai 201203, China

Abstraot Objective: To observe the effects of urinary-infection prescription on early defensive response in
bladder epithelial cells (BECs) infection via the expressions of AMPs, and to survey its mechanism from IL-6/
Stat3 signaling pathway. Methods: RT-PCR was applied to detect the expressions of AMPs including CAMP,
DEFB1, LCN2, RNases4 and RNase7 mRNA in BECs at early stage of uropathogenic escherichia coli (UPEC)
infection, to observe bacterial colonization rate, meanwhile ELISA was used to measure the levels of IL-6,
Western blotting to monitor the expressions of p-Stat3 protein. Results: No significant difference existed in the
expressions of mRNA of AMPs including CAMP, DEFB1, LCN2, RNases4 and Nases7, bacterial colonization
rate, the levels of IL-6 and p-Stat3 when 5% and 10% normal rat urine control groups were compared with the
model group (P>0.05); the upregulation of Nases7 mRNA was observed when 5% drug-containing rat urine group
was compared with 5% normal rat urine control group (P<0.05); 10% drug-containing rat urine group demonstrated
the increase in mRNA expressions of AMPs including CAMP, DEFB1, LCN2, RNases4 and Nases7, the levels of
IL-6 and p-Stat3, while the decrease in bacterial colonization rate when compared with 10% normal rat urine
control group (P<0.05). Conclusion: Urinary-infection prescription could enhance the expressions of AMPs in
BECs during the early stage of infection, enhance rapid defense response of BECs against pathogenic bacteria, and
reduce bacterial colonization rate, and part of the mechanism is related to IL-6/Stat3 signaling pathway.

Keywords urinary tract infection; bladder epithelial cells; antimicrobial peptides; uropathogenic escherichia

coli; IL-6; activating transcription factor 3; urinary-infection prescription
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fk(antimicrobial peptides,AMPs), & [EH ik
IR 25 B B B A Y. AMPs & T2 1
IXUE R IE , A PR IE RS E 55 T
RAE G PR TR A, AT H0 95 5 RN S
B. AMPs X 4k 2 Wb JR R Gt fi BE A1 < B .
% e A R B TR e 1) 2 R AR AT, N R I b 2
Ml (bladder epithelial cells,BECs) 1A H]
AMPs F EALFE N LL-37 (CAMP i i5) .B-Bi 1 & 1
(B-defensin-1, Bl HBD-1.DEFB1 4 %) . i it iz %%
[ 2 (lipocalin 2, LCN2) | ¥ ¥ ¥ 2 B 4
(ribonuclease 4, RNases4) fl #% ¥ #% R B 7
(ribonuclease 7,RNases7)ZEP T, Wi &KW, A
YHHu/ 2 6(interleukin—6, [L-6)/{5 54 G 5%
BN T 3(signal transducer and activator
of transcription 3,STAT3)E 5 i B X 5% ik Y
BECs ) AMP's 3 [K] 8 7= A 52 7

PRI T BA PUEE Pt 98 A9 5 1 4 & 2 R E
R 23697 UTL B4 2805 711 (L5 : 2020091020~
1845. 6> . JR 8 FU 9 M K W A B (Uropa -
thogenic Escheriehia coli, UPEC) & 5 F UTI
1) 3 B2 3500 1, R 4 ) JBE g L 1] BECs 43 W4
TL-6U17, 5 RUAH R AT 7T R B, IR T & 25 R
¥ AT {2 33k UPEC J8% 4 L 1A BECs 43 W4 TL-6""", SR 1M
FXF AMPs ik & BAFTERC I W ATE 2 . DRI, AR
ft 5t iz FH RT-PCR 2% Ao Ml 52 2% 4% BECs 1 AMPs [
mRNA FRIL1E B, A AMPs £ B 5 R I 7 %) J e .
HABECs 5 1 mie . 1¥) 52 1) , 3 A TL—6/Stat3 {5 518
PRER T ILAE R LA -
| RS HA
1.1 SLIEEhYIFIZEBEEE SPFZSD KR 12 K,
WEHE S AR R & (250 10) g, 1T g 3E v sk
IS E s, A2 VR ATIE S SCXK () 2017-0005,
TR T R R 25 K SER s W0 . HTB-9 41
J g - A R} 2 e 40 e 2 4 A H %5 TCHu L
1.2 SWHAYMEG D00 QL RILZ A
BA T 5 : 20020481, ¥0k% : 1.5 g/48 , M4 T
A 15 @) AT LI RILZ AR A A it
5 :20041181,2 g/&8, M TX 15 g) . UPEC

J6C Lk s AR E AR A A, H#HS
ATCCT00336) el T LB B5 775,37 C &M N R 7%
24 h J5 F PBS FC i1l J 240 T 2 v 4% 5 S 56 i i i
S TR B e A A B 400 T 9

1.3 FERFESE LBEE VPR LER T
HEMAEMHE ARG A, it 202005124) ; RPMI-
1640 %% 7% 3£ (Thermo Scientific A # , it 5
20698752) ; it 4+ L& (Gibco 23 ] , it 5 42G6278
KR RFERIETAEYM TR BOERA
F), #5 S620191108] ; CCK—8 4 Al v 2 3% 71 £ ( J5
NG 1E A R A R A F, #iES YH-CCK8-
202003) ; p~STAT3 $i 4K (RLP0250, 75 #N 2 ¥ 4= 9
BAR A A, S RLP0250-201101) ; BCA £
TE R INR ) & (S 1 P0012-200925) ; & 5 & 5
WA CFEE R AR A TR 2 7], 15 GVA020)
IL-6 ELISA & 2 EMBH AR AR, it
2 LEZ-1L6-211015) . CAMP.DEFB1.LCN2.RNas -
es4.RNases7.PTX3 F1 GAPDH 5| 4 HH £ 4 /R A W )
FoA MR A B A R, R 1. 41 B b A
(bioMerieux ] ) ;Cytation3 2 I REMEFR X (A1
[P A 2% A R 2 7)) 5 i 18] & 5 A0EE (0lympus 28
&) ) ; CO, B5 7% i (Thermo Scientific 2 &) ;
Stepone plus %5 & PCRAX (ABI A F]) ; YK &
45 LR A (Bio—rad 2~ &) ;K i B 0 AL (Drag -
onLab A &) ; Odyssey X {0 21 40 6 1% & 4;
(Li-CORA ).
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A H 5 41 5l

5/ -GGAAGCTTGTCATCAATGGAAATC-3" (iE 1)
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5/ =TGATGACCCTTTTGGCTCCC-3 (1)

5/ =CACAGCAGTCACCAGAGGATT-3’ (iE 1)
CAMP

5/ =GCAGGGCAAATCTCTTGTTATCC-3' (K 1)
DEFBL 5/ =CCTTCTGCTGTTTACTCTCTGCTT-3" (IFE /)

5/ ~AATAGAGACATTGCCCTCCACTG-3" (& 1)
LN 5" ~GAGCACCAACTACAACCAGCAT-3" (iE 1] )

5/ ~=CCAGAGATTTGGAGAAGCGGA-3" (1] )

RNases4 5/ —=CAGAGGACCCATTCATTGCTT-3" (1E 1] )
5/ ~GCAGTTCATCTTGCCGTTCTT-3" (14 )

RNases] ° ~GATAAAAACTGCCACCAGAGCC-3" (IE )
5/ ~GACTTGTTCTGTCGCTTCTCTTTG-3" (K1)
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() RPMI-1640 ¥ F2 Fe v, T 37 °C 5% CO,¥% 7% 4H
WHEAT RS % . 2485 77 0 9 40 I 4l 2 22 70%~80%
i, SR 0. 25% JREF I 10 J5 3E AT 45 AR BORP AR 454
1.4.4 e th 5% 10% KR
245 PRIAE T2 5% 10% K B 25 1 R i L AT B AL 4 5
Ho & FRWZHFH 2 10% FBS [ RPMI-1640 35 35 Jit
Vo PRV R R A1 B AR AR 43 Hik 21 5% 10%, B 5
S0 B 3L (R 15 77 s B AR AL 46 2 10% FBS (1) RPMI-
1640 75 773 S YL [ B 78 . B AHBREIE 12 he
145 mid &% mpAat % HrB-9 41 i
(2. 5X 10 /LM T 24 FLBUE B 97, 5 97 45
W5, F PBS I ¥, N 41 B /41 B B 5] (MOT) Ay
100 ) UPEC J96, 5400 IL[A £ 7% 2 h.

1.5 IMIEFR

1.5.1 AMPs #9 mRNA & A K-F U &E“1. 4. 57T
N ERAE S 40, % ] Real—-time PCR 4 I %
FE A5 mRNA [ AH X 234 5, A RNA [R5 5
P3G 34 B AR, H IR E A 3K

1.5.2 @2 AE 040 N2 RV 40 e
ETEE . %1 4. 570 R AR, @RS 5, R H
R R RGBS B 5, N 0. 25%

JEEE, 37 C2AF FIEE 10 min, {d 40 J 45 10 G BE
Ja, A 0.3% Triton X-100,37 C%M FIHHE
15 min, £ LR IR AR T

1.5.3 IL-67KF W£E“L. 4. 57T F #:4E 5
Y B % 37 90, K B ELTSA VK TL-6 7K F .
1.5.4 STAT3 & & K-F WL 4. 5700 T 4:A4F
J T4 B, SR B f 9% B 2B 9 A N STAT3 28
FHXT R IE &, &SI H A 3R,

1.6 FHiFFFHE KA SPSS 21. 0 8 #F &b ¥ %
i TR TR X £ 5 RN, 7 22 SRR I S A8
K2R 5 2 o Wit AT Z A . P<0. 05 & 7
BRI %E L.

c BR

2.1 FLAAMPs mRNAFRIA/KE HHEAIA L,
5%- 10% K Kt 25 [ JR Wi 41 CAMP . DEFB1 . LCN2 . RN -
ases4 Fl RNases7 B mRNA T A /KL H & Z 7
(P>0.05). 5 5% K2 A IRBAH L, 5% KRR
T 25 R 40 RNasesT7 (1) mRNA 3Rk 7K ~F B {2 1 1
(P<<0.05) ;55 10% K B2 H PRI A AL, 10% K BR
& 24 R 45 CAMP \DEFB1 . LCN2 .RNases7 #ll RNas -
es4 i mRNA ik KPR F iR (P<0. 05). W3 2.

+2 &L AMPs mRNA RIAKFE (x+s)

28 7 CAMP DEFB1 LCN2 RNases4 RNases7
A4 1.12£0.15 1.00£0.08 0.90£0.16 1.17£0. 37 1.49£0.59
SRR = B Rk 1.18+0.14 0.87+0.07 0.96+0.21 1.09£0.50 1.56 0. 29
10% K B2 A R4 1.04+0.15 0.92+0.17 0.89+0.17 1.04 £ 0. 32 1.77 0. 25
SR BB R A 1.29+0.14 1.08+0.19 1.07+0.07 1.19+0.14 2.47+0.26°
10% K B2 2 kiR 4 1.74+0.21" 1.78£0.19" 1.63+0.37" 1.89 £ 0. 32 3.45+0.61"

HARTESY KR ZEREALE,P<0.05;510% KBS @ RBA L, «F T P<0.05,++%k 7 P<0. 01,

2.2 HEEEE SHEAHE, 5% 10% K i
22 R 2L PR 4 TR R 2T B L 22 R (P>0. 05) 6
5 10% KR 2 AR, 10% K RS 25 IR A
YT S T R PR (P<<0. 05). WL 1.

1504

1004

T

504

4 A (%)

% 10% %o 10%
ARZERE  AREHERE
HoeR T 5100 AR Z 8 REA hEx, P<0.05.

H1 AAmyams

2.3 IL-67KF  HREERII L EE, 5% 10% K RS
R TL-6 FRIA KP4 e B &8 2 55 (P>0. 05) .

N\
»>

5 10% K 25 B PRI ELE, 10% K B3 245 IRV
IL-6 %15 FiH(P<0.01). WK 2.

IL-6/(pg-mL™)

s% o 10% 5% 10%
KEEZERB AREH R
xR OT G 10% A B B RORA LB, P< 0. 01,
B2 A4IL-6 K FERAEA

2.4 p-Stat3EHFTIAKFE LHEMAWEK,
5% 10% K B2 F R4 p—Stat3 & HRIE K1
TeH R 2R (P>0.05). 5 10% K2 ARl
b4, 10% K B2 245 R4 p-Statd & H R ik KF
FiEP<0.0D). LK 3.

#>
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Ve kR G 10% KRR G RRA B, P<0. 0151 K
MR 2 S KR Z A RRA ;3 10% KR 28R
Y54 0 5% KR BE 2 R4S 10% K& 2 Rl 4.

B3 Z4p-Stat3EEkrftEEHIL

3 B

SRR B PR B I R AR R B i [ A A
9% I8 225 - U0 1) T ) BB AN B A R
Wi PR % bR A G T RE 2 B v6 PR B I 1) —
Rl 2T B Y. AMPs & [ G0 2 W 25 1) BE B 4,
B 53 5 S BR % b 7 4T B GT 99 Ji  FR ER T 197 i
IS, A BT TR I8 e B PR B e, AMPs it = 42> 4
hnAe £ UTT /) 5 B

AMPs B 5 T8 4 A R T E . AMPs
2 PH B T B, 4T A 2 A R A A R A
B AMPs BB A% , AMPs I8 i 7 HE R FH 5 41 B i 25
B 1) FH 2 THT R A e \ 200 PRLFEE , 52 0 4 1 440 e 56
BV Sy — 7T, AMPs BE NN B N S 45 A A
PR B B S 140 B4 A B L 8 I 52 e 41 P PN A%
FRANEE [ & S T A L, IR S 5
YHREFET , X FPAE ML AN Je e — 45 e B, 5
FEC 41 B TS 24 1) ] BE P IR . AMPs 8 2 [ 5 f
P25 (1) R A R, R R, FLRE S L R TR
T, 38 560 1 40 P S A, (1 3 Hp PR 4 A 4 O 1 T
IR F B LR A S I PUEE AR A

BECs % ik 1] AMPs £ 4% LL-37.HBD-1.LCN2.
RNases4 1 RNases7 257, LL-37 F§ CAMP % A fir
Yafd, & H A ANk N R IR M — — Fh Catheli-
cidin BB MK, HATIH IO N 5 3RKIL, FE
TR R R IEAE R . LL-37 MY B A B
Y& R, i H BE 52 i UPEC 41 B A= W B i 1
TR, 58 A RN R EL#, UPEC CFT073 & 4L 5
1 h, Camp fi 4 /I B UPEC 7 BECs (] 5 A8 38 hn'# .
HBD-1 18 /& BECs Fr 3R IA I 3 2L AMPs , N [ Rk,
& BECs HLAH 3 Ji B A ) o2 kit 2 — , B AR 9
BECs 1 i » 75 10 B 8% Ye J7 T A 4% =5 B A

HBD—1 2 (K] 3 18 R [ 2 3 I UT T XU , 12 4 448 1 2
5% FE ¢ o 1 BB 2 HBD-1 % { B £ PRI 13. 6 £,
PRI H HBD-1 7K~ AS 2 DA B0 i B 5 15 L B K
BECs 2 fi Or 47 J2= LA il I Ji5 11 6 Bt , I R 5 HoAth
AMPs A {i2 33 UPEC i F&"™ . LCN2 SHR 14 Hr
4111 e A fie T AE O VE BTG B 1 5 BB 5 AN B A0 T Tk
TR 1 5 B, 52T T T XS Ak R, 400 ) L 3
BT, LON2 SR B /N BRO6H 40 B 1 55 8 v i R 1
5, K EE 4 LON2 R VR N BRRR /DN BRAR Y JE , 41 B8
Y 2= 57 B s #]7°7, RNased Fll RNase7 & 1% bl 1%
TR Bl AR 5K %8 B B2 RNased 38 3 4 s T 181 R i
1) RNA 2 B4R R ¥E/E ], RNase4 fit = 2= 38 i1 UTT
Gy A, UTT B2 R AE B 22 1 i 38 R W RNase4
W B T B AR, RNase7 JL A 4% o 1 T B8 0%
P, IEH 1% IR L BECs $F 4543 W RNASE7 , 4 £§ HL7F
PRI ) v R PR, LABH 10 41 1 7E WA JR R Gt 52
T, TER RNase7 2% 4k UPEC & YL, AW 57 45
R IR, 78 UPCE B G L, & JR &7 -+ Tl )5 1)
BECs [t} CAMP. HBD-1. RNase7. RNase4 FlI LCN2 [{]
mRNA R IE R, 1M 2% 1 PRI I 28 47T B K mRNA [
Fak TR s 5 UL RIS, UPCE R JRIE TS T Ha
BECs 72 A8 £ & 9 /b, $2 7 JR 18 7 ] R Ji o F i
AMPs R 1A , 18 58 BECs X UPCE [14) R 58 [577 30 g 17

TL-6 & — Ff 2 R Pk i g D5, 70 8 s 54,
TL—6 1 52 1 =5 41 S 06T 75 JiR B (140 B33 (577 i ) 7
L B I O AORE SN RN B s N R T R R
B o W 7T L, UPEC R 8 41 il Jak 4 5L 3 BECs 43
IL-6, LRI F B S 7675 F 40t e il . Stat3
KRN T, BARE S AR L 2
Y1 1A% S i 2 TR S VR L S B A G
i 2 Bl AMPs . B 75 3R BH , Stat3 76 £ 47 & 7 41 i
T 52 Y1 TR 15 T 7 THL R A AR E Y. 7E UPCE J8%
YL B BECs 70 Wb T1L-6 5 Hz ik 4k & )5 @it
FUHE T, Stat3 WEER AL , 13 10 18 15 AMPs #% 3%,
IL-6/Stat3 15 5 1& S i B 18t 1% o 38 15 M B fe 3
S WM APs RIERFEY., ARG RER,E
UPCE J& 4% 5L B, BECs 28 JR I 7 F Tl J& » L 0 Wb 1)
IL-6 /K P31, p-Stat3 & [ FRIE L, #E7R JRIEK
TR IL-6/Stat3 15546 Tl %A — & f0H .

g LTI, PRI T A 1Y i ek 4 54 BECs (1)
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