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Abstract

Objective: To analysis the pathological structure of colon wall and the change of myenteric plexus' vasoactive in—
testinal peptidergic(VIP) neurons expression, and to explore the pathological mechanism of neurogenic bowel dys—
function(NBD) after spinal cord injury (SCI) in rats.

Method: Experimental rats were divided into sham group, non-NBD control group and NBD model group.
Weight—drop SCI model was made at T10 segment of rat with N YU impactor device. Colon tissues of rats were
resected and the tissue's pathological structure change by HE dyeing were observed. Colon tissue was examined
by real-time RT-PCR and Western blot to analyze the expression of VIP.

Result:In model group,the colon intestinal transmission function decreased,and the colonic mucosal hyperemia, ede—
ma, erosion,villi reducing,lodging and falling—off were observed,and the colon tissue's VIPmRNA and protein ex—
pression level declined significantly.Compared with sham group and control group,there was significant difference(P<
0.05).

Conclusion: SCI may result in the change of myenteric plexus' VIP neurons expression. It is probably one of the
pathological mechanisms of NBD after SCI in rats.
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B BERG (spinal cord injury, SCD) TS
Ph 2 YR I 1B ) 8 RS (neurogenic bowel dysfunc—
tion, NBD )X & & A BRALO BLAY 20 H 45 B 2, 2
5 T A B A0 473 S8 A A B A R R 22—
NBD # S L H il i A 58 42 B, ] RE -5 i ph
RYIEAH K. MAETETENIKEE (vasoactive intesti—
nal peptidergic, VIP)#IZEI0 2 MiE N —FE 2 AR
REF 2200 , %) ' W 112 2 2 RE S 35 3 S A0 18 5 1
Filo AW SCLIR 2 15 3 B4 I i 22 AN VIP RE A
Z TR U FRATT I L 3 SCL R FRUBE AL, M 2544
(A FEH o T/KF) S5 IIBEMITT T, 55 NBD
& AL
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1.1 SEEeAPR

1.1.1 3 (a5 SD HEME R B (45 : RD008)30 H,
K HE 2209 245, SPF 9%, W T 22 B2 2 B2 Bt S 9 3
Y. IR AT IR 16—25°C, MR 50%—
70% , 53 e SR , T I i

1.1.2 B2 AT M e (4D I T 5 1L
BCA Protein Assay Kit IJ H Pierce 2 A) (3£ H ) ;
SYBR Green PCR Master Mix W4 H ABI 2\ &) ( 3
)3 B VIP HUAR BAR i A A P A i 1L = 4 A
IeG Ab27 & R & 2 Santa Cruz 3 /) (€ ) ;
BT A AL bR IE BT GAPDH HTik g [ A [ 5
BN F] s M=MLV 3% 8% 550 £ A Invitrogen 23 ]
() ; RNeasy Mini Kit ) H Qiagen 23 A) (2% ) .
IARZRGLL(HE) B A0 & W T8 = RAEYHER
AR

1.2 ik

1.2.1  Shsrdl ARF A4 10 2 4ENBD X 4L 10
H UNBD BRI 10 H, 45 4 1] K B E o 25 57 T
BEMEZ L (P>0.05) , BA R HetE. 3% 1 s IF
GRS REI AR

1.2.2  HHEG S WA A A « R B S TR (60mg/
kg PR ) I i 1 SRR, RN YU A BB T i e (52
VAL, L T5gem Bt J1HIVESS 10 Bt B
(T10) Bl ORI, 5 B 054 B J 2 AR A 25
e T A R R, S AR 3, SO i
TG [ 45 5 0 B ) sV R R G 3 T, 4T
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o Jry P 2 T TG R R A, RS R R B
RERE . TR LR B IA] VL 2 58 T10 BOR 86, (AR
T BCERE T

1.2.3 b FARSE KBRS Rk % 3 1 25
24h J& , 4 TIVE N6 M BT 10ml/kg 1A HE (A2 vk
J& 100g/L) , 30min f5 SN (60mg/kg 1A ) i Js 11557
JPRIE , 7 BV B0 e 1 380 o A s P 43 B A
g, YV EES I b B, A BEER K vh 22
NESL7/ 1PN e RO e LA A/ A IR =
V425 1 B 2 2D B 1.5 mm’ B/ INBR , — BB AR REAS IR A
109 H /R Ey AR 22 o 7] B 45 8 4% A AR G
T-80CUKAE N ORAF , FH THRHUAS 1 20 21 5 RNA I
HEH.

1.2.4  JHELRIIREIE SR F TG PR e B R R
FETCHK PRI B RO Al 4 S TP e TR Ak
TAE M P HEDER B, IF TS0 Mk e TR R
b B KA A 53 L CRY K 7 18 SR x
100%) , e Je TR -3 {E"

1.2.5  SEHF 2 b 7 55 - SR A 6% SV (real
time RT-PCR): 4415 RNA i $2 L . 44 18 QIA-
GEN® RNeasy Mini Kit 5B 45 98 0E Jr i SR EL 2
WA SR RNA , IF A0 B TR RNA A3k
BE R AR . Q3 i 5k T vk 5 cDNA B B S 1
& RNA (2pg) | Oligo (dT) 15 (0.5ul) , 10mM dNTP
(1) R4l K (6.5ul) , K AN A PCR 2 R 45
65°C . 5 min, 37 BIFE A VK , 8 O )5
A5 x S —HE G2 P (4pl) ,0.1 mM DTT (AR5
B 2l) . M=MLV (200units ) (1pl) B4l K (1) ,
RARVRAT TS0, 37°C, 50min; 70°C , 15min 2 1
JLIE, DK HY, I LAAS I i Sy %) S AR R A
FIMEXT R . D2l 5 bR IE R 2k AR 4% VIP () cDNA
JP 41, i3 Primer Express 3.0 {514 LA
— ANFEAR Y 4 A [F] 1 19 cDNA SH AR (100ng
50ng. 25ng . 10ng) 8 5% i} 2¢ S 22 i 5 A il ik S 1L
(ABI 7300) , JZ ¥ 21 : 95°C , 10min Ji5 ;95°C , 15s;
60°C , Imin, 2 50 PMEI . K i R4S PCR 7™ ) it
TTIERRIRZR AT o B RN CH{E5 L cDNA i
At (ng) 1Y Le (H A TR AR OG0B, 115 L RER
MRPRAE-3.6—=3.0 YT Bl S, TA K% g 1) Cufl
5 RE X IO A A R X N O R o R ERUARE R A
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TERE A5 IS HREASIZT PCR SZIBE K6 0 g i 2t
SBETE PCRY R FE v, 955 AR HEA TR
B B B 458 A5 T 7 (R AR (COAE AR AR )

VR B 1) (BRI R A AT, 425 A 1 £ 53 A 2R FH BROA 2%
S50 18S RNA MEATALIE o FH DCui 13 A1 X 3
1k, 178 VIP mRNA AT . 18520 E
A3 M BT AE SE AR AT LA e H 7= 5 i
ZH AT INAS VIP B9 Co {55 18S RNA A CH{E R 22 (H N
DCt, 4% S22 /) DCr 5 X% B8 4 DC {H B9 22 {H A
DDCt, &Western blot #:ill: 7£ 4°C 54 F , i A
RIS I 2P R 1, I BCA Protein As—
say Kit MERESE S E . BAREARISOng
HEAT SDS 2R TN Hi ok g 268 Je L Pk 9 5% %2 PVDF i I,
FH 65 5% i B 0% 85 19 TBST 15 W 35 1 4h, fin A 1:
S00VIP % Z Fe PR T 4 CHF 7%, TBST 223k 2
UK, BRI Smin, A 1: 10000 BUR 13 E AL P BEFRC G
L 2EH % 1gG, EIRIE T 1h, TBST ¥k 6 7K, Bk
Smin, B B b2 & SR FNIEF 1min, T X KA L
B, WL . DEMEJS I H GAPDH B fe
PUIRVE NS, 545 5 Genetools #4: (PerklmEl-
mer) PEAT 85 BE /AT . @K BRLAS I 4 U B4 DA
IS A2, 10948 7K S PRI 5 240, 7K BB
RIS R AL, V) R JE E T HE Yt B T AR
1.3 GeiteEobr

FH SPSS11.5 Gt R A T 5 i1 o #r , 3 e k)

FASH + b 22 360K, 4 41 0] HL AR A o K 563 5 P<
0.05 BN A &2 R

2 R
2.1 fHiBEfE R RE

RS AR S5 45 1 11 JC i 38 Ty B B i (5 b S B
B, LBIEA JG IR G , HAx 8 6 sh ¥ (NBD) S
FAR (sham) S 451K 2= 700 8 3, XT HRZH
(non-NBD) 5B TFARA WY Z5 K 22 R Io i 2%
P T B AL D e 5 T AR LA L B SR 9, Xo) i
5T AR 225 0 81 (P>0.05) . I,
H B0 NBD (1) R4 40 20 5S04 P 1 A%
Iaeuitg . Wk 1,
22 HHEHLE KR RE AL VIP FEH mRNA

F1 WASEBERINGENIER (xs)
2 e W& K% (em) BT RE (%)
BFARA 10 155.42 + 6.55 58.56 +4.22
papilsEaEN 10 154.88 + 6.59 58.03 +4.02
R 8 150.98 + 10..51 36.21+1.22

FIRIKFE A

e 2 Fir/s 09 VIP 5149 e 51 5 K BR 485 i 20
ZUrh VIP 7E mRNA 7K RSB TE L, 45 R B, KB
R BRI ERS B F AR VIP iR IE R iE )
AEREE4] (NBD) 9 6.92 + 0.35 15 (P<0.05) , 1 %} iR
2 518 F AR LM e JC B PR 22 7 (P>0.05) , WL E]
1o DL EZERIRHT A REH0 0 sl 7 8 T e b a5
HEE WAL VIP B9 mRNA 255 7K F B2 F iR,

%2 VIP 34575

Sequence(5' - 3")

F:AAGAATTCTCTGATCTTCAG
R:GCTGCAGTTCGAAGGAGCAG

Gene Type

VIP

E1 VIPEEmRNA FEEALEFAEABRHEIE

=

sham Non-NBD NBD
sham 2 : 10451],non—-NBD 2 : 8 {4l NBD 41 : 8 4l ,

#P<0.05( 5 sham 41 FLEZ)
23 HHEP G KRS A8 VIP & 1R IA K
FARE

R ER, KEEF R SRS, BT A4
(sham) VIP /i) 35 35 /& NBD 4 19 6.48 + 0.51 5 (P<
0.05), VLK 2, 1% B 2H (non—-NBD) S5 T AR 41 4H L
TR FEEZ R (P>0.05) U4 R, SCIRE B
[ S RERE RS2, 25 B 4 2R VIP A 28 K
PR TR XS5 5 mRNA KI5 1 1 A
W4 s
24 KR HALURBLFSE

UL 3. A IR U ZE sham 20 5 non—NBD 4
NBD 41 i K Bl i B A e A BH B X1 . HE Jefa
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E2 VIPEEEZSHAKREGHHIRIE

VIP |..P-.. - -

GAPDIL | — S s—— ——

sham non—-NBD NBD

A

VIP/GAPDH
(fold over hasal)
O =D WA LN

I_Ll

sham Non-NBD NBD

B

sham £ : 10 f41],non—NBD £H : 8 4, NBD £H : 8 4],
#P<0.05(5 sham 41 [L#)

KI, Sham 2H 5 non—-NBD 20 15 5L B HEF & 55, T4 4%
BRI —#55F ; NBD 417 %6 B 3078 100 L A bk K2
BELE GE DL BRIV

3 itig

NBD /& SCI J5 EE I K iEZ — . MR R
SCLEE T &Ik 173 B A B 8 D R A, 2 2E3%
A (R | K DL B A 2 25 i HL 41% 1 SCI
H N IE D RERE RS 2 A T A AE .
F IR AR ML A BB, I RIG YT R AN AR
R WF5E NBD 9 & s AL, 48 5258 1 e il 48 T KR
SCILRY, 55 SCI L EARRL, 7E R E i 1 9 {5 Y v
89 R B BT AN [ A A RS B I K, R
NBD /1 L] 55 35 89% , iX A T — S0 29 T R AT
IR

B3 KREHEAREN

(HE, x 10)

T A (sham)
PE— T R B SCLIR KBS 1 i B I FE AL
KBRS s S8 Hh B EELOR RV L 1T AL S
RE W] IS , $2/R 4 s S U e IR R RS . AR
R LG ARG MG LRSS T miEiE )
THRER TR B B3 I 45 iz s DO RERR A5 ] BE S
ZAK . M4 RS (enteric nervous system,ENS)
IR RNG” ZFR , BEANTT Th XA 28 R G810 ST
WA TETHIRE B andEhil i B s 2 N o3 i A gk
Sy A IE R GRS, W2 8 il i g SR
ik SN SETY ENS HAG S A 2 RER I 2 07, ixX
P 3 G 22 B0 D 3 25 R 45 1 E W 1)z 3
AB A AR . i VIP 2 ENS BB R 4
[z —, T A T IniE I & R 58, T LA &
i, EE I IE VIP RERR 2o R, X E iz
ShIREEE LM, 5 20 S I E s (1]
WAERS) B UITAROG . A Nis e v s ()5
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(1T A S5 45 W b A WL IE) #3282 D\ VIP BE #if 28 5T Fl SP
RE M2 T I 43 A 5T 25 25 A0 A, 38 2 00 2 11 e 1 R
EN P TE I B 220007 (H s s HOE—A
W25 04 UL, i ELF R (A AR et A R A B
K, FeATTH FH 520 PCR I Western blot J7 346 M

BREPUS G KA AL VIP )RR 0L, 45
SR 2H 210 VIP i mRNA FIAE 265 B F
WF5E EER , VIP 7E B W32 sl 25
T8N, AT 38 A B T B i LA VIP 32
RRAEVER o VIPAE S — Pl il v pf 2236 ot , 32 %2
THCEE M W T AT S, 5 45 I i Bl E R
PEIZ A &, B Ik 2 8 1 B A E
G Z (A5 B B Y BRI 5y, i Sl Bt
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