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0.5 mL .30 mg/mL PS 1 K BB, Jrik W NS 41, NS + PS 41 F1 NAC + PS 41K R 7e B BEVE 1 PS 1 2 h, &8 I 1 44
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N-acetylcysteine attenuates protamine sulfate-induced cystitis in rats

Wang Liang', Zhao Jiang®, Dong Xingyou', Yang Xingliang', Bai Xinyu', Li Longkun' (' Department of Urology, Xingiao
Hospital , Third Military Medical University, Chongging, 400037 ; *Institute of Urinary Surgery, Southwest Hospital, Third Military Medical
University, Chongqing, 400038, China)

[ Abstract | Objective  To determine the therapeutic effect of N-acetylcysteine ( NAC) in the
treatment of protamine sulfate ( PS)-induced cystitis model in rats. Methods A total of 64 female SD rats
were randomly divided into normal saline ( NS) infusion group, PS infusion group, PS infusion + NS treatment
group, PS infusion + NAC treatment group, with 16 rats in each group. NS or 300 mg/kg NAC solution of
0.5 mL was intra-peritoneally injected to the rats from the 2 treatment groups. In 2 h later, NS or 30 mg/mL
NS of 0.5 ml. were poured into the rat bladder from the infusion groups and then preserved in the bladder for
30 min. All rats were treated 3 times every week for a month. Rat urodynamic urodynamic test, HE staining
and bladder wet weight was used to measure rat bladder inflammation index, edema and mast cell infiltration.
Western blotting was used to detect the expression of rat bladder inflammatory cytokines TNF-a and IL-6.
Results NAC treatment resulted in better urodynamic parameters ( contraction intermittence 330.02 £69.49 s),
bladder inflammation index (1.37 £0.91), and infilirated mast cells (1.93 +1.34) when compared with PS
infusion group (161.32 £58.17 s, 2.75 £0.46, 3.40 £2.19, P <0.01). Western blotting showed the
expression of TNF-o and IL-6 was also reduced in the bladder of NAC treatment group (P <0.01). Conclu-
sion  NAC can attenuate PS-induced cystitis in rats, which may be due to its reducing the mast cell infiltration
and down-regulating TNF-a and IL-6.
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% e 2 9 £ 1B/ 18] 52 JB% JDE #€ ( bladder pain syn-
drome/interstitial cystitis, BPS/1C ) J& — Ff L1 JR il |, JR
S I R DL B A AN 3 DRy R AR B e AR E 9
it o ERITETHZENR B A LA 1 A 1 B, (R 48
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S IR IESE T SR PG IE F FLAE BPS/IC K
WA EZAE . N-C I F bt (B2 ( N-acetylcysteine,
NAC) J&F B2 R BRI A, AT DA 240 it PN 3 i B 25 bk
HAK(GSH) B4 B, £ = 4 M bt SE Ak BE 71 . B 9S4
NAC BA T B i A B, 1 bR 2 A 0 B H 2, B
R JAEA T 28 LA S5 S e S5 D . B NAC
L ATEIm PRIGTT h A5 30 T2z B, I B B AR YT L
B UNAE S PR ZE P i ( chronic obstructive pulmonary
diseases, COPD) | fili ] J57 ¥4 21 4 4k 16 ¥ 5 1 JH 55
{H NAC TEJBS e b B VR T B 5 SO /b WAkl . A
TIF9 R P R FE0K 2 1 R U I R BRU e 42
AT, B 2 EEORS B 11 0T LA T T IR 280 6 R 8 2
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1.1 ZZRXAFE

BREIR fKE R 1 N- B e 240 (NAC) | 55438 ( Sigma 23
H L SEE) SR 2l (Merck 23 H], FE) |, S8R R BUR
G (EYLAFE FE)  RPLKR B TNF-a HLE(CST A F L, EH),
BB KB IL-6 HiiA (Abcom A H], S ) |, B-actin i K BT
(Santa cruz AF],EE) , Fhife HRP —Hr (P2 AH, HHE),
ECL b4 &N B 8 ( Thermo 24 w], 32 H) , R RZ 5 (dbt R
Wova], mE) , Hanli it 0 afrdi, ZEABESRE
AP G (RARILAR) ) MO (3M A7), ) .

1.2 ABEAH &

WP SD KR (S =B RV ER PO L=y
oAt 64 IR 150 ~ 170 g, SPF gal: . & pEHLECT
Fekdy g A B AR K M HE 4 (NS 41) Bl fa A M 1 v 4L
(PS#H) NS +PS 44 NAC + PS4, 454 16 2, Hp 8 B FA
T REARN, & 8 RAFR#80M, KERERA
5% 51 TR I I T SRR . NS 4UR TR AN 345, T
AU G, 2R E N T S A K RUBE I, HE 75 15 b P IR T
J&i 44 0.5 mL A BEERKHE A RS EIAE B B P OR-AF 30 min, PS 4
KA1 0.5 mL 30 mg/mL PS 3 i RUBEE™ , 7k [F NS 4. 1A
J7 LR SRAE S e VE T PS I 2 h, M8 134T 300 mg/kg NAC %
VTR R NS 4. BT R R RIARBE 3 U, Rsk 1 AN H
1.3 BERIR R AR RE R 2/ KR

FARRS B, Fh)a | IRAEFELE A 48 h (N PRIV 4,

Faod 5 U LY 22 A FE T GH B L TR D Pk B 2, I I o ==
A I 0 0T /A A MR, B e B /4K = T S G 5
(mg) 5 RBATR(g) ZHERR
1.4  JB/3E 540

FECER MR BB IE (n = 8) ARAUT B B U1 I, — 43
e iRt ot ol I S S R -4 S F ioalll I rspLiikeay ivalll} 7
Bt F 10% F /R Eobkia i e oK g , A s, U R 3+ -+ HE
PR Rfa . X T HE By R, U8 FREPLIER S
B B JAE S BRI 4, 208 Ly 255 IRk IR 0520 R
4,0 3-SR T W85 U sl A AE B AR /N 1 3-SR
PRI PR TR UK It I s B 3405 52 432 W e Y
SN A I S 2 LK i R I £ A 2 AR O e B R AR
34MRERE M LURRI WIRMG IR et A AR 20 M 1145 78
200 fHHIBEET BAAR A BEALIEE S AL, T AE R 4 e it
B MR IN ATTA  XTAS S EG AN T A S8 R T 5
1.5 Western blot #&] JE BE 20 22 % &

S5 SR FH A SR MU S PR MRS IR ZH R SR, BCA R K
DU MR o K B P vk 3 R 45 L b AR AR il 50 g, IF
ATFIKAN ,80 V HLIK 30 min J5,120 V Bk, B EISRMES TG
W43 25 . BfJS 240 mA %[5 90 min,5% BSA £H] 2 h, 43-50m
Hi TNF-a — 35 (1:600) , i IL-6 —Fi (1: 1 000) , i B-actin —H
(1:2000) ,4 °C37% , TBST e 5 min x3 Y&, il HRP kfic —4i
(1:3000) , 275 FHERMEE 2 h, TBST P 5 min x 3 ¥, ECL
2 £, Image lab &G 50H7 .
1.6 Jx3h h F4m

R 2% Jg b 40 J Andersson % A A 07 . KR
(n=8)TEdR5 | YALIR G IR 3N Sy K DU HT 12 h FFIRERUOK, K
D ErHEZS B bE . A R BRAE & R 1.2 g/kg SRR S
FEUGR IR B JI AT o B IDE T A R PR W 0 5, e M B A S
AR EBEIE , By 8 mL/h, 30 3% K BB E S (BP) 5%
JoEud e (PP) Mg e & (ICT) (B4 # (BC) o
1.7 “%itsa®

BAELL & +5 IR, R SPSS 16. 0 Geit i), Z Al A # 17
FR R T 2200 s AR S50 1

2 HR

2.1 BRRERERBRERE/ AR AN L
NAC + PS MR & 5 NS 4 i 25 R g it 22 X
(P>0.05) 42/~ NAC 7] LLZZff % e /K . NAC + PS 2 JBs Jit
A5 R A 5 /T 4K PS 4L % NS + PS 41t 5 P AR
(P <0.01) 475 NAC J& 97 T DA 25 B0 5 e K i, NS + PS
1 PS i) 2= R IEG 2 E L (P >0.05) /8 NS{RIT TG
o R,
F1 SAXRBEERE FERGITS REXRRITH
beiE(n =8, x+s)
U MR (o) MR R BRI AR

NS 41 0.14 £0.05 0.67 £0.21 0.75+0.70  1.22+1.02
PS 4 0.25 £0.05 1.16 £0.45 2.75+0.46  3.40x2.19
NS +PS 4] 0.23 £0.06 1.35+0.35 2.50£0.53 4.36+2.59
NAC+PS4]l 0.16+0.06" 0.77 £0.35" 1.37£0.91" 1.93+1.342

a:P<0.05,b:P<0.01,5 PS 4% NS +PS 40bix



5536 BT
642 201444 A 15 H

o= FE B OR %
J Third Mil

Vol. 36, No. 7

Med Univ Apr. 15 2014
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PS 2 I fe 41 404G e Ay 1 S B M, 4% A0 MR T A A, K b AS B
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(P<0.01) 4875 NAC 5 B IF BT R AEH . PS 415 NS +PS 4
() RAEFE B 22 S TG 2E 8 L (P >0.05) , 4878 NS X3 TG
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R2 BAXRRINDFHEFLER (0 =8, v =)

bl Wik (s)  BEDEF i (mL) VAT VAT
) (emH,0) (emH,0)
NS 4 418.43 £22.66  0.92 +0.05 6.13£2.48  35.46 9.6l
PS 41 161.32 +58.17* 0.35+0.12%  7.75+2.82  67.88 +27.70"
NS+PSZ  175.03 +63.92* 0.39 +0.14* 8.25£2.96  63.38 £25.88"
NAC +PS 4] 330.02+69.49¢ 0.73+0.15° 6.75+2.49  51.75+19.85"

a;P<0.01,b:P<0.05,5 NS #1tb#;c:P<0.01,5 PS40 % NS +
PS a1k
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RAE SN AT, 100 1 2 A S R 240 g ¥ ) 0t
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NAC & L B e 2R S As B H KA R4, m] 4

NS IE A R VR, BEAA RO BRIG PR AL AT, IRk
AR . Ryan % B0 NAC 1] LU0
TNF-o 153 1) NF-kB 33 , Ifi NF-xB 2N FRIEE S
(T Z ] F. Chandel %7 % Bl NAC 3 m] LA 1
TNF-a mRNA (4 . PLE#F9E 8 NAC A] LAAE 2R
R R K SEAm i TNF-o0 936 PR, 72 TIC Hr, IR
R AR E— 2 T 2R SE A R R, o
TNF-o 1 IL-6 5% 2 Fp 8 2L RAE(E 5o IL-6 Fik
FIER 3 55 e 98 RE 72 B 52 IE AH 56, AR B 9T 45 0 WoR
NAC A3 A4 7 NAC + PS 21 K BB TNF-o FI
IL-6 363k, ULHH NAC K45 T H BHRIEH. NAC
A RUHB AL TNF-o 1 TL-6 (14255 , (5 A BRUBS Ik g 2
B AT REAS B T AT Bl . R B 2E G I R R
NAC JAY7 20 155 e 25 545 495 16 ZU R AIG, TE B NAC Xf K
BRUBE B Mt A AR P 4 JF . NAC + PS 20 K BB e A
N M 5 i 3 AR, PTRE A NAC 31 B AL DL A
S T 40 A BT 38T S 3 B K 4 B i TNF - ) I 575
—J7AKIE T NAC % TNF-o FRIk B0 HI7EH . At
G R Eh A1 2R Sk NAC + PS 21Kk BUEHE R ITUR |
B e 25 8 TIPS 4 S 4T k3% . NAC FER R f
R B 11755 00 KBRS e 92 v 7 4 Rl 1B e P 4 B
il T REFN INK 3 #  A 5¢ . NAC ] LU i 1 Ak
BILHI T INK 3 6 13 1 17 INKC 3 B 1 T st
T AP-1 (1 36 1 T Hz O 1 2 R A IR I B ok 3R
B NAC LR T 4% T 430 B B - Rz h g
MFER
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