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Changes of nNOS in the penis of spinal cord injury rats/HUANG Hongshi, WANG Wenting,ZHOU
Mouwang,et al.//Chinese Journal of Rehabilitation Medicine, 2009, 24(1):9—11

Abstract Objective: To observe the changes of neuronal nitric oxide synthase (nNOS) in the penis of spinal cord
injury(SCI) rats. Method: Twelve male SD

incomplete SCI model was induced by using modified Allen’s method. After SCI 7d, all experimental rats were

rats were divided into  SCI(Ty-T)) group and control group. The
measured for the correspondent penile erections,and sacrificed for detection of nNOS-containing nerve fibers in the
penis by immunohistochemistry. Result: Compared with control group, there was significant reduction of latency of

erection,the numbers of erection, and nNOS—containing nerve fibers in the penis of SCI rats (P<0.05). Conclusion:

N
s

The appearance of erectile dysfunction after SCI may be caused by the decrease of nNOS expression in penis.

Author’s address

Key words spinal cord injury; penis;

45 B 451 19 (spinal cord injury, SCI)H # H 70%
AT 40 % DU AR 2, PR a) Ay s i 5 ¢
i 80% A A, BT | T ok, 1 2R e T e B 1
(erectile dysfunction,ED) /248 “BHZ5+F4: AR
B, ANREMERE, ek s B R TR T T, A
60%—80% HHE 5 A fil 2L, 7™ H5E i i K il
(G LN Earis

R BRI 9] 25 A 5 R 2 e Ve 8 R P 2B B AR AR 5
NZEBAZEAR HARRI, 1 75 B 5 1 R BB | 385
K bR HE RO E ) A b v S B0 08 B O A LA
JEAG % B2 (L—arginine, L-Arg) WY, 1 — % LA A
fiff (nitric oxide synthase,NOS)f# {4z % 19 — %A fb &
(nitric oxide, NO), /& 5 20 5k W 4 AR &7 5k 1
FEEMN S S5 EMNESFMgERY, NO 28 H
2 A, I TR ME B 252 B L NOS GE 7
R AEIN A R AL S A RSB AR 1, B 25 vh 2247
FEPI RIS R NOS, R ##£2 7 NOS (neuronal nitric
oxide synthase, nNOS) F1 P JZ i NOS (endothelial

Rehabilitation Center of Peking University Third Hospital, Beijing,100083

neuronal nitric oxide synthase; erectile dysfunction

nitric oxide synthase, eNOS), HHIA K, nNOS X [
R M) R S A i FEEAMEHE, L A5 A
407 5 B 25 41 2 rp b 22 80— SR A R B 1 AR 4L
XFF 48 SCI F 3 ED s, R 2R L (HH
HSCHR 1 A DWUAH SCHRIE . ASAF ST i nNOS 92 20
7 MBS E B 5 5 SD K BB 25 41 210 A8 4k
1F SCI 512 ED #y ) A .

1 #MB5HE
1.1 3 Jesrd

12 F3E I HORAEMEPE SD KBl (dbat Rep e
s sy o), fRE 250—300g, FEHLEL 6

A TH L E K [ SRR 4 (30672096) ; b 5K AR = B B Al
H 4 (YZZ07-1-06) %5 B 551 7

1 dbmt RS =B R R A B ot Ak st 100191

P N o T 2

3 EIRfEHE

PE& A L0 dh 9 W, VR B

Wk H 11 .2008-08-12




10 Chinese Journal of Rehabilitation Medicine, Jan. 2009, Vol. 24, No.l

HUVE IEH A IR, oAy 6 HAE B g4 41 #e ek
K Allen 48 o ¥ il /15 BE400 00 sh Wy A0 18 s 3 S
52 A R 3ml/kg Ji , IR M BUS 1E T b0 0 G
AR BURIH RE, DL Ty R rho O G B8 E R I
K2y S5cm, % #8 Te—Ty B KMEM, WK Te—T,
WS S HMERR, DIEBEN O B EHRY 5.5 mm
FIE X, HEAE 3mm, & 10g AL 7F 40 3% 55 5
5153 T M 10em FATEEE T, 16T BiER
M- A05 (B 114 100g - em), XiF BB LA ATAE AR T B
R KREZ it 1—0 52 LB 2500,
JC T BOREE 35 15 H X B2 R T HE AR DD BR (ST
RE ) 5 A BE G U 0 BT A S A 23.5°C 2 i
7, A AR XA S ARE 3 P R AT N T4 e 8% e
BhHEIR HERE, 5 H 4 Wk, BRI & IE
1.2 BlZEshE Ui e i

iG55 7 K, 2% Heaton R 7 i, —[a]
B D] R AR LR WG IR (U WS R AT K R
AESLIRTE T, SVFIE NI EE 10min, K BT A
(apomorphin, APO,Sigma A F]) % fi# T 0.5mg/L )
e CAERERK T 29K 100pg/ml, 78 K RS
Fisst j JBk B2 R 5 APO 80wgrkg, 4 HOK B4 A
WEZE 30min , B 253k 7 il A R i B 25K 88 S i 1
WK, WEE 10 57 9] 25 0 s R 300 R g e T B
1.3 BAZEH Sz 2= gt

I3 25 2l i T BE A I 285 TR A 8 O IR S i R B
B B 9] 22 20 U SL KR U) )& 20m, 45 4
TR . VIR i nNOS g dlfb i, 53R Ean
. OWH A% 0.3%Triton-X100 {5 0.1M PBS 1,
Z R T 30min; @3%H,0,, & T 15min, B K P9 5
Ve ad E AL W ; @ % Bt nNOS — 7 (1:400, b 5t 19 B
AV HARF RAF) ,4°CH R @ Pk &
(AP ERAEYEARGRAE ), Z R T 30min;
(GDAB {2 W 2min, H SRR Wk ; @WK BB
PR e R DL PBS AU — PP XS B Leica
DM 2500 W G WA 7 JF 45, B sk ) v BBCBA
LR R I Z 0 10 DALEF (x400) , THECHLET b 9 B
PELFAEECH I 22 o B AR5 B 30 O 2%
LA K nNOS BHAE Bl 26 27 2 1) 23519
1.4 Git2Eorbr

K HI SPSS10.0 e it 3 A A kA 743 B B s LAY
Bebrifl 22 Fon AL BCR H ¢ K 50 3 AR S 500k 55
2 -ER e UKk,

2 H#ER
2.1 HZEZER IR

5 APO J5 WLEZ 30min, 1F H XF 18 41 F1 4 6 45
P K BB 25 2 W R 0 43 5 R 207s £7.38s
119.17s+9.60s; )y e YK %4 43 il Ry 3.67+0.51 1.66+
0.52, RH ¢ K56 5 i IR 1, R A S 50K 5
S -BEE e U RS Irsh s, 5 15 % 4 i
ZHAH HR A, SCT 21 A B FF 25 e vk O 30 B (2 4 0, 0
AR Bk D (P<0.05) .

22 fpyEd LUk g a2 R

FIZE P nNOS PHAE M 22 27 4 e 40 A, LARHZE
TR 2 0, 7E 3 AN LR A b LU A ] 251 4
DA i =, s D ] 3 A T R TV 4
Oy ARARA X B B A R 4T e Y (TR, nNOS #i22
UYL VE I, AR B H R R H
P05 L AT WL B PR G e 27 4 H A3 A AN 5] 5
55 FAE (1, WLRTE R A )

T Xt BE 2 RTA B 46149 21 K BB 25 b nNOS FH
PERH LR 4B H SO BB B W ER 1, S5 IE# X
HECZH AH He 458, SCT 20 R BUBA 25 N nNOS  FH 14 £F 48 1
Bk KOG % I W RG22 5 B MR L (P<
0.05).,

x1 EFHMSCIAKRPEZTMHE

nNOS # Ml 45 B tb 3% (n=6,x+s)
41 51 FREEFR SRR () SFBR%E UM GBS
IE H % 21 90.42+3.66 0.18+0.01  2.37+0.08
A R4 4L 10.13£1.78% 0.1120.017  1.08+0.13%
OW 4 3% P<0.05
3 itig

ED #4290 AT 43 A0 BEME 2% PR AR A1k 3
i, SCI £ ED &t T SCI 8L ATAL A e 42
SEHG AT RER T 1 B ED,

et 2002 AR BER 0 KW E S 60/10°, 5 b
ST 20 20 80 AF AR A I A 19 4F & 9 R 6.8/10° AH
Fo, A TR RKPSCL B, 70%7E 40 2 LIF
AR AL TPEDIRENE BRI, Bk & 80% A2 47,
% T4t W HA 60%—80%# i I A GE%h
AR 5 AR R A 4 A A A

P I #2826 A TR AL 20 5 2% . W R
TG BT P AN B SR AR DA, /N B AR g
MESE o T g % 55 4% 10 2 B sz IR 5 IR B 22 9
Heaton Z57HIESZ /N 4 Jz T 3 53 B0 AR HE AT 5 A 1
KRB ZE, aIE I B2 Y 6en) —
A5 FRAEFE A A S 06 30 A8 e v A I BH 25 3 D) RE
RIIEH KRB 222 iR A SCI R R i
TR ORI B S 4 0, P B B b X S I IR 5
PE SCI #855 ED A& ol —2,



—+=
A,

o e B A I A A

2009 4,55 24 5 55 1)

11

FH 25505 LG 47 5K 5 i 4 32 3] 22 b i 28 4 3 i
R 7 B 5 — 42 AL J(NO) N 2 R 45 Hoh NO &
e EEWEKIRF 22—, B 250 40 7R 1 LAY 9k

MR 22 . NO B0 B e i, i 4

S DRI HE B 252 BTl L NOS 5 037 8 $Hi I A i il
I K AR R FO AN . 76 NOS AIPEFT T, Bl 38 s 45 |
NANCEER b= AR N8 RE) A 28 0 1ML P B 4 i
B NO, #3% cGMP # AL, {f GTP %1k H
cGMP, FEACANMISE N Ca® ¥k B, FAstb F-H AL, 38 Hn
FAIZE M, T i i 45 1A 9 R, I ol 16 403 A 6 ik 4] 2 1)
i, B 25 IF i P ke O 4 4 25 B1KS SR 5 4, NOS 1]
43 h 25 R (aNOS) | N B2 5 (eNOS) K 75 4= #1 (iNOS),
B B 22 1 4 rp 2 82 2 nNOSI, 51 7 HLAEOR F ok
I LB 25 5 45 K 2H 21 NADPH2 o5 38 il 4 (5, 31F 52 K
H LB 22T i AR b 22 TR AEAE aNOS,  [R] i iE & BT
2 AR ZL R TR B nNOS #2827 4

HAETA S, #ZE ED (R R 27 45 1 9 NOS
A8/, NO FEARNOS A 2 34 1] LA )42 B2 e B 25 1
PR TIREMY, KU A3 AR 2 45 05 Ja K Bk A A ]
Wik ED, 2SI 48K 8 NOS  BH i 28 2T 4 B 8 U
AR {HE SR AR A B A G R S 25 4
i 28— SH AR G U B . AR LG i
nNOS 32 AL WF 5 W48 T B BE i 43 5 SD K B
LAY AL, R nNOS FHM: e 22 21 4 1 91 25 1Y
TR IR T 2R A 4 S 1B 5 B BB 45 5 ,nNOS FH
PRI 20 27 2 1 B0 2RI  AUFE B 2575 i ik vl
DR 55 ) 2R3k o U W] RE B 45 JE K BRG] 25 1 g
nNOS 245 4k 0] W /b, Wl RE R BEH 05 5 ED
R FEEHLR Z — H nNOS 28 21 4 i /b i) B
PRBLENA Rk — 2P 05T

S0

[1]

13

[4]

[5]

[10]

[11]

[12]

JA KA BT R K TED. BRI DI RE R A S AR A
LR A 2 AL A S AR R LA S R TM]. 5R
1R dbst: AR AR R R, 2006.734—735.
AR R KA. A RE s S HE T Bk A B 5 TUS[A] DL
SRR A AR A, . R BB IR R SR T M. 58 1
fiw. dbat AR TA: A, 2006. 868.
A0 K 25 L TSR - 1) 2 8l A A8 A i e S i ) A 5
HERE[)]. ILPEBE 25 7%k, 2006,35(10):907—908.
Nout YS,Schmidt MH,Tovar CA.et al. Telemetric monitoring of
corpus spongiosun penis pressure in conscious rats for
assessment of micturition and sexual function following spinal
cord contusion injury[J]. J Neurotrauma, 2005,22:429—441.
Toda N, Ayajiki K,Okamura T. Nitric oxide and penile erectile
function|J]. Pharmacol Ther, 2005,106(2):233—266.
Cashen DE, Maclntyre DE,Martin W]. Effects of sildenafil on
erectile activity in mice lacking neuronal or endothelial nitric
oxide synthase[]J]. Br J Pharmacol, 2002,136(5):693—700.
Heaton JP, Varrin SJ, Morales A. The characterization of a
bioassay of erectile function in a rat model[J]. J Urol, 1991,145
(5):1099—1102.
PRSI AE, T SCTE AR BB Z R IR K R B 25 T nNOS
WL R, R R A, 2007,21(5)15—18.
A R MR, A 2002 AR b 5T BE I 05 K 2 A
[J]. hERREE S 5508k, 2004,10(7):412—413.
BT L BIAL R S A KRBT 2R ph 2 b NOS FH PR 2T 4k
BT A EMAERGEMIITE [J]. hEIEIFAE, 2003,20:
926—927.
BRI BAALIR AR S0 A A 2T U A R N R AR X XU i
R BT 5 R ZE SR T RE R SE I ()], AR ANRL 2R,
2004.42(10):595—599.
Zhang X,Hu L.,Zheng X,et al.

containing nerve fibers in rat corpus cavernosum[J]. Chin Med

J (Engl), 2001,114(4):391—393.

Regeneration of nNOS -





