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Expression and distribution of glial cell derived neurotrophic factor, interstitial cells of Cajal
and Connexin 43 in Hirschsprung's disease
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China )
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Abstract Objective To investigate the relationship between the gene expression of GDNF and the distribution of
interstitial cells of Cajal( ICC ), Connexin 43( Cx43 ) and the mechanism of development of Hirschsprung’s disease ( HD ).
Methods  Forty-two pairs of full thickness specimens( aganglionic segments and ganglionic segments )were from Hirschsprung’s
disease patients diagnosed pathologically, immediately after operation. Another five colon specimens were obtained from
intussusception patients as control. The GDNF mRNA expression and the distribution of ICC,Cx43 were detected in different parts of
HD segments. Results (D GDNF mRNA expression in the aganglionic segments were decreased, compared with the ganglionic
segments and the control group( P <0.05 ). There were no statistical differences in GDNF mRNA expression between control group
and the ganglionic segments group. Of all the aganglionic segments group, GDNF mRNA expression in short segment aganglionosis
group were less than that in long segment-type Hirschsprung’s disease group( P <0.05 ). There were no statistical differences of
GDNF mRNA expression in dilated segment between long segment-type and short segment-type group. (2 ICC were mainly
distributed in submucosal plexus ( IC-SM ) and myenteric plexus ( IC-MY ) of the distal colon, and also distributed in circular

muscle layer and longitudinal muscle layer ( IC-IM ). IC-MY were distributed continuously between the circular and longitudinal
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muscle layers and formed a network;( 2 ). In the segments of HD,ICC were decreased obviously in aganglionic segments group ( P <
0.001 ) compared with the control group. The IC-MY network was disappeared, and the configuration of the residual ICC was
abnormal. In the transitional zone group, ICC were reduced than those of ganglionic segments group and the control group( P <
0.05 ), but were more than those of the aganglionic segments group ( P <0.001 ). Their configuration was close to normal, but the
IC-MY did not form a normal network. There was no difference in the distribution of ICC between ganglionic segments group and the
control group ( P >0.05 ). 3There was no immunoreactivity of Cx43 in the muscle layers of aganglionic segment in HD,which had
significant difference in Cx43 expression between ganglionic segment of HD and normal bowels. Moderate immunostainning of Cx43
was observed at the circular muscle and the region between the circular and longitudinal layer in migratory segment from patients
with HD,which had significant difference in Cx43 expression between ganglionic and aganglionic segment of HD. Moderate to strong
immunostainning of Cx43 was observed at the circular muscle and the region between the circular and longitudinal layer in
ganglionic segment from patients with HD and in normal bowels. There was no significant difference in Cx43 expression between
ganglionic segment of HD and normal bowels. Conclusions  The abnormal expression of GDNF mRNA, the decrease and
paramorphia of ICC , the lack of expression of Cx43 in the aganglionic bowel of HD and the destruction of the gap junction indicated

that the impaired intercellular substance exchange. The disorder of intercellular communication between cells might partly be

responsible for the motility dysfunction in HD.
Key words Glial cell derived neurotrophic factor;
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FRYE I KA SR BENG , i A LR A7 4 BEL I R L TR P
Zoo MR MR B, BTk 2 Ak Sk i R A BE £
R R LE A AL R 25 30 AR 52 (R ik R
PRBEEL PR RET B 26 0 IFSe 45 22, 300 K Az B0 o 4 e 5
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% ,GDNF FLHZAK( GFR 454 /577 T 5 RET J X 4t i
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XAE . H A R TR E 5 DU ZE PR KA S IR e O 00 5
i,

1.4 GDNF mRNA f9ik
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B R AR A UL T BEACIRES P 50 AR5 R A
SEEIER MEIMA G A 1 mL Trizol IPUA A 1.5
ml EP 45 FR51HE 10 mins 1 200wl S5 HHOR ) B
(1200 v+ min™',15 min,4°C ) BB, SR BT, 750
mL « L' Z B DEPC KB )k ¥, RNA 40 B RNk B %8
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1.4.2 519t 519 HBAE Primers. 0 ¥t

GDNF #7519 50 0y :

514 :5'-GATACATCCACACCTTTTAGCGG-3'

RS54 :5'-ATGAAGTTATGGGATGTCGTGGC-3'

U1 Be S 633 bp;

P - T il -3 - TR I S GADPH )51 1% 41 ) «

514 :5'-GCCTGTGAACCATGAGAAGTATG-3’

R34 :5'-CCATCACGCCACAGTTTCC-3’

WY1 A By 171 bp.
1.4.3 RT-PCR 4% Fermentas RT-PCR &7 £ 56 W 45 A1
PEAD R XTI mRNA IEA7 38605 5, SN IR Z2 hy : RNA A5
B2 2 pl.,Oligo dT 1 plL.,5 x buffer 5 pl., Ribalock 3 1 71 1
L, 3G SRl 1 L, WA — B R( ANTP )2 pL, & RNA
fifi7k( RNase free H,0 )% B /AFLE 20 pl.,70C 5 min,
37%C 5 min,42%C 60 min,70°C 10 min. PCR A% :GDNF 5|
1 uL,eDNA 1 wl,GADPH 51#) 1 pL,dNTP 1.5 pL,Taq
it 0.5 wl., 10 x buffer 2 pI,MgCl, 1.5 pl,RNase free H,0
TARRARBUR 25 wle PCR 41 45 14 :94°C 481 30 5,60°C
30 s, 72°C FEAH 90 s, 3t 30 DMEIR, B JF 72°C HEAH 7
min, PCR 74 5 ul. FRET 20 g - L7 SeOlSBHEE I i ik , o
JE 100 V,40 min, Jbj FHEE I A5 Z- G0 X6F i 245 R AR I 4
MBIk SRt AL AR A R
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15 fpedlfbi
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80% ~70% W45 S min, AJK;0.3% HF EE-H,0, & EHH
30 min, 2 A1 P9 WA 5 AL ;0. 01 mol + L' PBS( pH
7.4 )EPE 10 min x 3; i JFAE 5 ARA T47 45 iR 92 o (10
L™ pH 6.0 )B4 10 ~ 15 min; 1% 1F 4 2F 1
15 30 min, 3P 15 W F A M, I 1: 50 —Hi,4°C VKAE

mmol *
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S 17 PBS EUE 8 min x 351: 100 A4 ZARICHI £ Hi e
TgG, & HMF 7 2 h; PBS {EBE 8 min x 3; HrEEECHI 1: 100 DAB
W, A R4 2 ~ 3 min; PBS E¥E 8 min x 3, MK 5
min;; 7K, BEK &R, DPX H 5, Bidd .

BARYI A IR 10 A SRS BERET i P 4t 480, OH:

I & s e AT BRSCE : 43 511 0.01 mol -
L~" PBS FITEH L2 i 2 A0 —Pr b A7 7 75 4 o 28 1 i
ilE= AW ORI
1.5.2  Cxd3 FikiMfi Cxd3 M detafli PO b A
Cx43 ZFEREDUIR, —Hi 5 1CC YL @A TR .
1.6 St ersk iR & s KR, 2RI
T bt A5 SR FH B [K 467 22 347 One-Way ANOVA ), 2T L4
SR LSD-¢ 46 505 WA FEA I BOR LU R A « K290, P <
0.05K 2 A GEitF 2 3. BIKY) A B 10 A £ 0L BT
TH@BHH?NH@#%&.m(/%qzl@fmﬂa x+s. KM SPSS 11.5
BTG T

2 R

2006 458 H & 2007 459 H Pl LA b 45 U R
K2 R B2 B AT A AT G ARRHE RS HD F8 L 42 4],
H3 Lo bl ER2 AT 4. FARMMRR
Swenson £ EX Duhame 5 , %37 4 JLAI/INEE L4 B A HD i
JHEATT IR B 45 AR TA AR . Hovb 1 il 45 9% I fi P41 49, 2
45 I e KM LA L

XFREZ 5 5,38 4 4, 2 1 i), 4EE 30 d B8 X
2.1 GDNF mRNA Kk K 4bAS, PCR 1 H Y
FHPEH A EEBIASTR] . A28 BT 4H GDNF mRNA ks fik T4~
RBET A AT IRAI( 1 =5.26,P <0.01 ); 45K B 41 F st
20 GDNF mRNA Rk 2RI (P >0.05), Bk
B A BER GDNF mRNA Rk ik T WA (¢ =
11.29,P<0.05 X K1, 1.2),

2000 bp

1 000 bp

750 bp -

500 bp GDNF
2500

P GADPH

100 hp

E1 AFEHE GDNF ] GADPH f&iA
Fig1 The expression of GDNF and GADPH in different

segments
Notes: M: Marker; 1: Aganglionic segments of long segment-type HD;
2: Aganglionic segments of short segment HD;3: Ganglionic segments;

4 : Control
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#&1 GDNF mRNA 7£ HD ARIXBENRE
Tab 1 The expression of GDNF mRNA in different segments
of HD
Control 5 5(100 ) 1.29 £0.24
HD
Aganglionic 42 11(26.2) 0.69 +0.15
Ganglionic 42 40(95.2) 1.13+0.38
Transitional 42 15(35.7) 0.87 +0.23
F 15.96
P <0.05

Notes: Comparing all the four groups, F =15.96, > Fy (3,38 ),P <
0. 01. There were significant differences between the aganglionic
segmenls group and the aganglionic segments group or the control group

(1=5.26,P<0.001)

&2 HD HPEREREMENE GDNF mRNA KI5
Tab 2 The expression of GDNFmRNA in aganglionic

segments group in different types of HD

Short segment 12 4(33.3) 0.67 +0.47

Normal type 30 7(23.3) 0.84 +0.53

Notes: There were significant differences between the two groups( 1 =

11.29,P <0.05)

2.2 1CC & HD R[5 B o3 AR

2.2.1 XRS5 RBTWAMLBHAL  1CC 54 g
AHL, T 22 B0 3£ 3 ). F B AR T A IC-
SMOFIALRIACIC-MY ), 7 FALZCIC-CM ) FHPALZEC IC-
IMOBA I3 o LB AAE YT b 5 3% S 53 A0, AH B 3% 4%
WM ARG . TEH 1CC ZRYTHI, A 2 ~5 KK %
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AL T IS SR 5 G AR R RIS LA M5 R D) 5
R AT 24,8 ),

2.2.2 MATEIWAILHAL 1CCHEBEARTER (ALEE
TR E B LR G5, SR TELE 50 A A 1CC, B0 ekt i
HIP(P<0.05 X K 2C,%3).

2.2.3 IRAEBTALHAL  1CC F 40 ot IR 4L
IR % 3) BRAE ICC FEMA T IR S TH, &
IR T AL AR, 1CC ) 46 AR B85 52 B85 IA , AR 2 DL 5]
HELYAI 1CCC B 2D )o A 2 BIFRABRAS BE 1CC 4 #ii 2
ARTEH

2.3 Cx43 £ HD KRB 5MFi

2.3.1 HDAUHBEN Cx43 M3 Be7s Bol 417 BE 45 2
R I Cxd3 B FAC B 3A ). B3 BETE 4115 BEERILZ R
WU FAL Cxa3 SEamBHE s A5 ( P 3B ), B 47 BLT 41 B
HNUZFHIIUZE 38 FALTT W, Cxd3 v 255 3 B 2> A ( 18]
3C), B R ERPNUZAR B WL Cx43 Kk,

&3 HD FINBLARE ICC ITEBILLR( x =5 )
Tab 3 The number of ICC in different segments( x =s)

Control 5 12.87 +4.87
HD
Aganglionic 42 0.21 +0.75
Transitional zone 42 7.6+1.32
Ganglionic 42 11.13 £3.54
I 245.37
2 <0.001

Notes: There were significant differences in multiple comparison of the
number of ICC in each group( P <0.001 ) and no significant differences
between the aganglionic group and the control group( P = 0. 548 ).
There were significant differences hetween the transitional zone and

other two groups( P <0.001 )

Fig2 The distribution of ICC in diffrent segments of HD( c-Kit, x200 )

Notes: A:HD ganglionic segments group IC-SM; B: Control group, IC-MY, normal ICC mostly showed spindle — shaped, there were 2 1o 5 long

processes, a part of processes were closely associated with autonomic nerve endings and smooth muscle cells; big nuclei and less cytoplasm around; C:

HD transitional zone group,IC-MY and ICC were with almost normal appearance, but did not form a normal network; D: HD aganglionic segments

group, the survival ICC were mainly distributed in IC-MY, with abnormal appearance, short and blunt processes, destroyed ICC network, less

continuously distributed 1CC
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2.3.2 XTTRAILEHIHREN Cx43 1948 Cx43 2 IE 3 45
1 1 BE N3 A B T3 UZ R LZ S T4 HAUZ 1
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4.371,P ¥ <0.001 ).,

ULEHYE A M ox A, 5 HD ik B4 1 BE R AR AL ] |4 Cx43 7E HD AFIN RATINEFNMINERZFAIRIA( x +5)

3D ). XFRRLL Kol B AL BE LR ZE AUZ Cxd43 #Y %
AR TR R

2.3.3 ANUZN Cxa3 i@ X IRZL K% HD 4136
WUZRPAUZ 22 FAL Cx43 1920 @ 7 4r T i R( % 4 ), HD
P B WAL B RELZ N Cxd3 B9 3238 5 X IR AL ik B
WL 22 A B G X 551K 6,457 15,357, P
7 <0.01 )X RSP ik BET A Cxd3 ik R LG IT#
BX(1=1.346,P>0.05 ); ¥ kB S BLdl 54T BT
4 Cx43 FikZE AW R EFG T4 L 73514 3. 580 Al

Tab 4 The expression of Cx43 in different segments of HD

(x=%s)
Group n Positive cells
Control 5 58.32 +6.17
HD
Ganglionic 42 53.85+5.30
Transitional zone 42 16.26 £3.69
Aganglionic 42 1.40+1.17

Notes: One-Way ANOVA was used in statistical analysis, F =466. 542,
P <0.001

3 Cx43 7f HD RNERAERHEIFRIA( Cx43, %200 )
Fig 3 The expression of CX43 in different segments of HD( Cx43, x200 )

Notes: A:HD aganglionic segments group, no Cx43 expression was found in the layer of intestine wall; B: HD ganglionic segments group, Cx43

expression was strongly positive in the junction of IC-IM of intestine wall; C: HD transitional zone group ,Cx43 expression was moderately positive in the

junction of IC-IM of intestine wall; D: Control group, Cx43 was mainly distributed in the junction of IC-IM in the normal lowles( external circlar

muscle ), less positive cells were distributed in IC-IM, similar to that in HD ganglionic segments group

3 ifig

HD ESAE Ry i AR I - B 1 BE 14 1 4o 28 DA b 22
MLk , 57 BB S R He - BEES I AR AR
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UTAERTIE &), GDNF 5 45 Fl b 28 56 09 A 7 30 45 A1 204k

A 5, AMENH A o 28 ZR 40 A M 6 T8 HLAT R AR 1
il B B s ph e oo R Bl B 34 4 B i 42 55 55 2 Bl
28 TSI AT W B 1 o 2 3 3 B e B AR

JAth 4 ZR G000 R T T 22 R B B T EME AR H SR 4%
P22 A IS A L SRS R BE 434K, GDNIE by 4 22 9T Fl i i
PRZT QAT S0 FRRAE AR T 40 RET 15 S #5119
N BY A GDNF sk , i T RET 2P F GDNF
TP A5 245 1 o 22 15 AH B A 155 o4 21 40 R A AHL 4
(PRI T A0 M ) 7E 2 J5 W oAk R RS O B A AR R A, 7=
HEESS . W, HD W AR B A G YT, GDNF b
BT

1CC E I3 46 T4 b 18 1 M 28 2R 40 H E MR 5 F
FHDLA LI, 1CC ) 1CC 5 % LAM B ) 7T 0 Gat7 L 1
S 2 R FIE RO E S . ABFT gm0,
1CC £E HD TEH P4 40 i i Bt /> TR B ARG A R i
PRER VT RE SR B A AT 3¢, AL A5 2853 ) X HD AR5
FRARAT c-Kit BHVE LA 3 A4S T | LT X BN 1] 56 56 i
AWMFARFIT.

A ST BT HE HD ATl B F AR A, & 81
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1CC ££ HD ARG B /3 A0 AN, B B e B0 FUE2S |
W59 ok BOA 25 5 2E A AR B, i AT Al L Bk An L 1CC R
L W LR AR IR A ULBRAF I 1CC, S8R AR AR Bl 7E
HD, i 2715 4l fl Rl 1CC e e 7% B [ B e, 158 13 19 & T
REAEAENLETR R, MIRIR & B M BE 3 HT . A6 45 1CC 3]
NG B, O BAE A IS 1CC k8 & B . 16C R
SR TR, 5 ENS ST (H ENS 5 1CC BIAMEIR
BCH AR, LE R G 0 1 Hh 2T BB 7 AR o-Kit BOTLAK: T
LR T-( stem cell factor, SCF Al SCF/c-Kit HIf5 514 %
X T4 1CC IR 1CC /MERIZR BRI 76
IEECA S T 1CC 1 VA4 Mo ke R AR & & 0T i UL 4t g
R e TR BB W 254 R, SCF 3840, AT 1CC
ML IR SZ BT . HAR 3 T B HD L8 44 i 5 (8 A
(STC ) 8 AR 1 B BELC CTP ) 151G K e B JRE Al ) o %
( CHPS )% i 32 3 Dy B BB s g IR 22 —"71 o it i 4
A IR B R ) B R R ARSI R R, A HD Bk
ZEBL AT 2 BIRRAR 1CC S0 AR AR TE R LS BB L
B KNSRk BRI B 25 5 RZ 1CC W2 ~3 A RlE,
RT3 i (932 Zh T BE At , B LT A ™ TR A (A I
i B A Ak i AL, E O TT AL 25 TG 1 Ao 2 A0 M A A, B
A ICC o340, W Tk R HE A T, DN R 8 SCAg L 1CC
SRR BRI A Z HD R IR AT A, AR B A
SH T R B2 28 5 W (1 25 R 5 B 1 TE R AR Y
1CC AR K IR REZ I, S 80™ | A9 732 sh g e AR
WFE 1CC £ HD 33k B 5 A= Bl 48 0y 17 IR S M2 5%,
B 1CC 5 HD ZWiA .

GJ &AM TR] £ B 45 S 10 S B8 0H, Cx43 Bk
SYAAAR) AL Co LA A ST T LA G L P B 4 A R 45 4 4
LIYNMSE, Hop Cxd3 2 R R Gl EH.C43 EH S
BV Z2 Rl (0 B A= G AT DI R, R R
LRI R A X a3 ZEHLIR L R B 4 808 i
WURA R TS 5 I RE B VI 36, Seki 47 R B, (43
7 HD KR Tk B A R fak o w  BAT B> s B
Ko BMCHED , 45 Fh 2 KM SR KR R 51 G 451
IR, B M IR 5 R A4 338 B A, VT B2 1D fi 3 e
T EZFBORKEZ . 5 4h, Bannerman 5 K, 7615
M2 AR R Al IR T A M AR S G A
RS AT O bl 22 G A0 S O AT T BB Y G, I FH B8 41
PERVRE S UAGIESE , 76 R AT I 2 IS A1 A Cxd3 I
Cxd6 ik, 5 RAIR GI X1 2855 IS A0 M (O A7 05 S A0 HY -

ARWFFE N Tk FHF5E GDNF mRNA £ HD A7) iz Bt
3k 3l 52 s F RT-PCT 2R A [7) 5 B AS [ i R 28
A1 GDNF mRNA %3k, 595K BT 40RO LA L, pes
Bt GDNF mRNA (9635 W S g%, 1 491 B PR R BB 9 1
H#ra , #2878 GDNF 18/ 5 1 1 2835 A M i 5% A 56, T
25T HD MR HLH . 5B B WAL L, B Y
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GDNF mRNA 35 BRI, #8278 GDNF 7€ HD AR[RZEH %
Wi AR . GDNF W8/ ml fig 5 R BRI SC ROE % ). i@
g AR oY & B0, A %t FR2H Je HD 95k BE W0 44 1 BE 1
HAUZFIPNUZ S H LI UZ A BN A BE P T 5
1Y Cx43 ik e A B BE W R IA W B sl BH K. £E
HD A5 102745 41 i 1 B 1 B 1 0 2 T i 2 TF 6 B9, 6 TE
287 AN s 1 B 1 s 3h T RE B HS ERE R . FROEKHENY, HD 7
BE A B34 P 2 R e R AN R IR L T B B 4 AL TR A5 5
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