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Expressions of NSE and nNOS of interstitial cells of Cajal in vitro from guinea pigs
YAN Jun-an, LI Long-kun, SONG Bo, LU Gen-sheng ( Urinary Surgery Research Center, Southwest Hospital, Third Military Med-

ical University, Chongging 400038, China)

Abstract. Objective To explore the expression of neuron specific enolase (NSE) and neuronal nitric ox-
ide synthase (nNOS) in the interstitial cells of Cajal (ICCs) in vitro from guinea pigs. Methods The ICCs of
bladder were primary cultured from guinea pigs by collagenase digestion. The control group was smooth muscle
cell (SMC) of bladder primary cultured from guinea pigs. The expression of c-kit and smooth muscle actin
(SMA) were detected by immumofluorescence. RT-PCR and Western blotting were used to detect the mRNA
level and protein content of NSE and nNOS at 1, 3 and 5 d after primary culture. Results The expression of
c-kit was positive in the ICCs of bladder but negative in the control group, while the expression of SMA was
negative in the ICCs of bladder but positive in the control group. Both NSE and nNOS of the ICCs of bladder

were high in the mRNA and protein content, but were negative in the control group. Conclusion

NSE and

nNOS were expressed stably in the ICCs of bladder in vitro, indicating that the ICCs of bladder may be involved

in the regulation of bladder function.

Key words: bladder; the interstitial cells of Cajal; neuron specific enolase ; neuronal nitric oxide synthase

Cajal 8] J5i 2l ifY ( interstitial cells of Cajal, ICCs) &
— R E e T b & B R R A R A X
BB EEA IR N A2 F SR R M SR
BRI RE EEEMD . WIS
Ak i ( neurone specific enolase, NSE) J2&fH# £ T Fl1#

E&TA . FRK A RF 4 (30772161)
Supported by the National Natural Science Foundation of China(30772161)
EE BN BRRZE, 5, Wb & AT, B0 R, IR EE I, 2 i HE
FRYGERERF RS 1 60 B PR T RIS . 3 - (023) 68753866
BISVESE 5L HIEE : (023)68765841 , E-mail ; Lugensheng-mr@ sohu. com
75 H #7:2007-12-05 ; f& [E] H #A :2008-02-04

25 N VLA LT R AT 1 — R R 1 2R 1, nNOS J& NO
AR, NO 2R w EE AR RE  IE'E LR K AE
(NANC) 41041l 1 o 22356 it 2 — , 3 A o A 0 ER) 17
AN B o B R X AR R I
WELH LU TELE 1CCs 4R o ST B AR I 1 L4
TERBR TR AR N 2= T35, 38R n] &k AR HE N )
RET B9 B %A FSCAR , AS i 5% 40038 3o 1 e it
AR BB IBE 1CCs 40T, F SR e 9 ek it A7 55 0, 3l
WL 1CCs 4l 9 NSE & nNOS fy#iA728 14k, %
i ICCs 2t I b5 e Dy g 1/ F 25 e S Al



510 19

BhMR% 55, KA IR IKBUBSDE 1CCs 4823k NSE kK nNOS 901

1 #REFE

1.1 ##

20 L {g R MEE KRR, #4055 250 ~ 300 g,3 ~4 A%, W H

WEZEERETR Y Pl 18I 40 85 55 46 ( Heraeus 23
A]) , 96 WIS (Leica A H]) , KR P(Roche 24H]) , HAHT
YL R - (SCF, R&D A 7)) , 4 R ce-kit £ 58 41 1A ( Santa
Cruz AA]) , Syt BT 18 LU Eh 2 (1 22 58 B B 7K (SMA, Santa
Cruz 3 w)) , St B NSE Hii£ (Santa Cruz A ] ) , fedit L nNOS
YA (Santa Cruz A 7)) , 926 31 ( Molecular Probes /A #]) , 5
B5 DMEM 15523 ( Gibeo 48] , FRifEfif 4R I3 ( HyClone 4] ) .
1.2 %ok
12,1 JKEBEME 1CCs 40 i J5 A 1R Hh b5 33 WS4k BE 3 )
Jei , CHS I , gt ) S AR BRI, B 1 mm®
B/, 0. 2% JRE I P AL 30 ~ 45 min il B MR , DL 21
10’ ml ™" R T 8 5% 0P 94 B8 50 ng/ml il A 40 SCF,
37 C 5% CO,BFRM P B 1%
1.2.2 KBRS 08 J0L40 e A o 85 35
7o
1.3 A& FsAFE T ik
1.3.1 JEFRAM o-kit o SMA fyEdésteta HIEHRFH
R LT 2 20 M S ) TG RE S 3 d 4% 2 3 H e
30 min, PBS JZE¥t 3 ¥k, B UK 10 min, —$T (c-kit }z SMA)4 °C b7
A (1:200) , PBS #EBE 3 WG I =410 (e-kit A FITC Fric (Y
i, SMA F TRITC Fric i) —Ht) = EMFH 1 h(1:200),PBS
TEYE 3 YR, YK 10 min, BMES T WEL,
1.3.2 i s A W EE )i (RT-PCR) ] 22 NSE i1 nNOS #%
A BUWRES 1.3.5 d BYZHAE, Trizol — 51k HR A i i
RNA, S i U . 514751 NSE | iif: 5'-GGGACAAAC-
AGCGTTACTT-3", Fii: 5'-CAATGTGGCGATAGAGGG-3', 4" Hi#
FBEK B 249 bp;nNOS Fii%: 5'-GGGGCTCAAATGGTATGG-3',
Fi: 5'-TCTTCTTGGCTACTTCCTCC-3', 4% - BE K & 170 bp;
B-actin | i: 5'-CTGAGAGGGAAATCGTGCGT-3", T iif: 5'-CG-
GACTCATCGTACTCCTGCTTG-3' , 448 - BHK- B 486 bp.,

PCR ¥ 184 . % 2 5 53 4 i) cDNA Fifil A 5 x RT Buffer
1 pl,TaKaRa Ex Tag HS 0.25 pl, E#F51# 0.5 pl, RS9
0.5 ul,RNase Free dH,0 % EKF 50 wl,94 C HAE M 2 min,
94 °C 7% 30 min, ik k 30 min( NSE 56.3 °C ,nNOS 58.2 C),
72 °C 4EfH 40 min, HE1T 30 NMEIR, i 5 72°C FRLE 5 min, 2%
BENRWEEE IS HL UK , X 35 7= ) 25 64T 494, Quantity One R4
SRRSO BE, L) NSE/B-actin 1l nNOS/B-actin {E 4 # NSE
mRNA F1 nNOS mRNA &35 [ %t 4,

1.3.3 Western blot £l NSE Fl1 nNOS & [ 7K F HUMG BE
1.3.5 d BO4H 0, 5 ALV S B % 40 B0 26 1, Lowry Y 2
FIHERE B 10 pg M, H 10% RN B e/ SDS-PAGE,
WA NI 3T, B 5% BRI A ) TTBS 22 vhi 4 147

HSCHR[ 4 ] J7 ki

NSE HI nNOS 474 (1:2 000) \ 47 (1:5 000) 735 5 EHF 7, K
ek AL AT ] Quantity One 2PHINZE B 9 A5
WK S SR A RN TS (AR N B A R iR

2 HR

2.1 3Fmif c-kit & SMA %05 % f &7

TS S T AL 1CCs 4T 1 d YIREAE K 4 2 K AR TE
s RIE , T LM HES AN KLU, 55 M LA A T X
So WREUBEDE 1CCs 4 c-kit Jea BH1E, SMA e (a5 1, Jj% 1
S LA o-kit Y (o P SMA Y bE, LI 1,

]
A:ICCs 48 c-kit FRdE; B: 7 Ilam A48 SMA ik
Bl 355RAE c-kit & SMA R RER B ( x400)

2.2 ¥Fmie NSE F= nNOS RT-PCR #:m) 25 &

ICCs 20 1.3 d 15 d NSE 3 06% B 5 B-actin B30 %
FE B A (0. 512 £0. 042) . (0. 545 = 0. 048) F1 (0. 563 =
0.044) S LA T 0 & WL PR PR 25 R, ICCs 4 1.3 d Ff15 d
nNOS FU3 5t % B 5 B-actin 143 56 % & L {H Oy (0. 613 =
0.051) .(0.654 +0.050) F1(0. 633 +0.048) , ¥ L 40 i 21 A
TLBAPESE R, LI 2,
2.3 3zt NSE #= nNOS & & /K F Western blot

A 25 R

ICCs 41 1.3 d 15 d NSE FU4» 635 H (65 423 £5 545) |
(75 856 £6 432) F1(87 996 +5 178) , V-1 JIL4M At 26 & I FH 4
ZEHLICCs 2H 1.3 d F15 d nNOS FHAFERREE Jy (71 658 £5 845) |
(74 885 £6 156) F(89 757 +6 255) , - L4 i 25 = Vi, A 45
Ao WIE3,



902 %=

O N

430 %

2 000 bp—

000 bp—
500 bp—

500 bp—

~ -

<—B-actin 486 bp

250 bp— «<NSE 249 bp

2 000 bp—

000 bp—
500 bp—

500 bp—

~ —

«~—B-actin 486 bp
250 bp—

100 bp— < nNOS 170 bp

M: DNA #4 (DL 2000) ;1 ~3:1CCs 281 3.5 d; 4 ~6: F i WLsm i
B135d
2 EF4RE mRNA KPR

1 2 3 4 5 6
48X I — «~NSE
155X 100 m— —— - <~nNOS

1~3:ICCs28135d;4~6:FHFMmampnl 35d
3 1ZFEZHAE Western blot 1l 45 R

3 it

WK, 1CCs A2 5 E W 1618 PR A5 5 1Y
A S G RN A 2055 ] V- i LA LA 15 2%
Xt B W sh 12 B RS . W IR AR B
ST PR SUR T LR, AP 1CCs 4Rf° o A
PR BT T I BUBE DR ICCs 4N AR /1 85 5% , g
BIARSNE SR BB E 1CCs 40 i K ARIL ELYT ERIE , AT DL
A G HEFASERIN  c-kit & T4 i 55 B | 1) %
SR I A= K [ T 5% K ( Tyrosine kinase growth factor
receptor) , &35 T 1CCs 4 i, 75 ¥ L 40 A b A3
KU, ARBESE K EUBEE 1CCs 40 fLe-kit Yo 6 Bk,
SMA Je e[, 15 B 4R B4 35 % 41 i 2 1CCs 21

NSE S MEE A 1345 v (0 S S i AL il , 22200 A0 T
HRX Bl 22 SR AR 2 U, B B R e AR /D
FIR T LIAMA H A IE 5 24, 75— 2L Jrgg 41 21
AEEFRIETT L ARBESE TE IE K BUBS I 1CCs 41
Ml EAT NSE R iA5F M, 327 K BUBE e 1CCs 40 i 2 —
TR AR, A 2 SR &5 SAZ s E . Bt
SFH LA AN 2R 35 NSE , 2B 5% e - 8 L4 A B 4%
T2 200 M ) R A, TR — b %00 4 i . nNOS 2
NOS Hr i) —F, FEAFTE TR &4, eNOS fA7E T

WA, INOS iz A4 T 2R di i il 20 41
735 nNOS, nNOS  BH 4 241 A #5576 T i 52 o1 K 1 45
Bl ARWFSE PR BUBEBE 1CCs 4H ] nNOS %% 3% K 75
FIKSF- 2414 v , U B K BRUBE I 1CCs 4l i HL A w22 21 41
FEYN R

KT K EURIBE ICCs 41 i if A3 K i P 45 5 22 5 00F
¢, WK R ICCs 4R ) o 28 BRRRME , ICCs 40 i 5 57
WL M) 5 3R, ICCs 47 5K 7 M B e v %) 22 Ak B A
FHAG 3K S [R]85 4 fige A ) 5 5 I ) 8 e A G 0
T HA EEE L,

SE Lk

[1] Metzger R, Schuster T, Till H, et al. Cajal-like cells in the human up-
per urinary tract [ J]. J Urol, 2004, 172(2); 769 —-772.
[2] Popescu L M, Gherghiceanu M, Cretoiu D, et al. The connective con-
nection; interstitial cells of Cajal (ICC) and ICC-like cells establish
synapses with immunoreactive cells. Electron microscope study in situ
[J]. J Cell Mol Med, 2005, 9(3) : 714 —730.
[3] whoci, ABRUR, 208t , 45, M ALIEIRAT AR K BUBS I i /R
V61 J5 200 AR 00 M ) P S SR 3 57 B AR AR s [ ] o [ of PR
&, 2006, 10(1): 36 —38.
(4] F&ilE, £IRE, KU, %5 B5DGE R ULA0 M B9 55 % 2 e
[J]. bRy BEaEAeak, 2006, 27(1): 5 -7,
[5] Lee HT, Hennig G W, Fleming N W, et al. The mechanism and
spread of pacemaker activity through myenteric interstitial cells of Cajal
in human small intestine[ J]. Gastroenterology, 2007, 132(5) ; 1852
- 1865.
[6] Vk3cih, 2 b ARG, 5. W i & M4 g 1CCs 7 K Bl PR 18
AW [T]. = IE R, 2006, 28(2) : 172 -173.
[7] Davidson R A, McCloskey K D. Morphology and localization of inter-
stitial cells in the guinea pig bladder: structural relationships with
smooth muscle and neurons[ J]. J Urol, 2005, 173 (4): 1385 -
1390.
[8] Celtik C, Acunas B, Oner N, et al. Neuron-specific enolase as a
marker of the severity and outcome of hypoxic ischemic encephalopathy
[J]. Brain Dev, 2004, 26(6) : 398 —402.
[9] OhSH, Lee J G, NaSJ, et al. Prediction of early clinical severity
and extent of neuronal damage in anterior-circulation infarction using
the initial serum neuron-specific enolase level [ J]. Arch Neurol,
2003, 60(1) : 37 -41.
[10] Ge Y L, Lv R, Zhou W, et al. Brain damage following severe acute
normovolemic hemodilution in combination with controlled hypotension
in rats[ J]. Acta Anaesthesiol Scand, 2007, 51(10); 1331 - 1337.

[11] EfERk, K %, e, % BRALUP NF-KB {550 TrR
kB As203 Xt N B 786-0 ML rF NF-KB {5 538 52 il ) BF 5%
[J]. BRERIKEEHM, 2007, 32(3) : 253 -256.

[12] Zhang P, Liu Y, LiJ, et al. Cell proliferation in ependymal/subven-

tricular zone and nNOS expression following focal cerebral ischemia in

adult rats[ J]. Neurol Res, 2006, 28 (1) : 91 -96.
(%4 E 41)



