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HE . B KTAREELHEILREBHE T SOX-2.SOX-10.GDNF# £ LA EL, Fik &R
201441 A—2019F8 A& TARERFT Kig 7 a9 b RIEE 4 BILSS BIVEANELL, Rigke sk BB, ¥k
BABATEN M5, ¥R AT MR EIL20 6/ 5B, KR L EEE FRAHEEE (QRT-
PCR) MMM F L SOX-2, SOX—10. GDNF#y &k, R ZANRAMWEAAZ, APEFMEAE, APET
mARR, AVEF WMT AR, ERA G FEL(P <0.05), £, BILMAZA AR, HDARFEE<HDZA
AT < HD AP TR E AT B0, AP 2 Y af A2, AP mfodk . AV 2Tl R/ M. HD AA54TH < HD 2877k
AT, &20SOX—2, SOX-10. GDNF mRNA #astFok Bk, £7A 45 &30 (P <0.05),HD 405k
< A ABATE<HD AV KEfo s B4, sTIBALS HD A REILE, 2 F %3 &L (P>0.05),
it ARMEZMEBILBREBEEL T SOX-2, SOX—10, GDNF mRNA #4837 £k S AT RE . BATHE.
RE BRI, XEREMAVZERALTFFEA X,

EGEE . ARBEZH ; SOX-2; SOX—10 ; GDNF
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Expression and significance of SOX -2, SOX -10 and GDNF in
different intestines of children with congenital megacolon®

Wen-shuai Pang, Jian-su Ma, Xiao-li Liu, Li-xia Zhou, Bo Wang, Miao Wang
(Xingtai People's Hospital, Xingtai, Hebei 054031, China)

Abstract: Objective To investigate the expression and significance of SOX-2, SOX-10 and GDNF in the
different intestinal tracts of children with congenital megacolon disease (HD). Methods Seleced 85 cases of HD
children in our hospital from January 2014 to August 2019 who underwent surgical treatment as the observation
group, of which the intestinal canal tissues of the narrowed, lated, and transitional segments were removed for
experiment. At the same time, 20 cases of children undergoing colostomy were used as the control group. The
fluorescent quantitative PCR was used to detect the mRNA levels of the SOX-2, the SOX-10, and the GDNF in the
intestinal tissue. Results The diameter of myenteric nerve plexus, ganglion cell diameter, ganglion cell number,
ganglion cytoplasm/nucleus ratio were compared in each group, and the difference was statistically significant after
analysis of variance (all P < 0.05). Among them, the diameter of the intestinal myenteric plexus: HD group stenosis
segment < HD group transitional segment < HD group expansion segment and control group; ganglion cell diameter,
ganglion cell number, ganglion cytoplasm/nucleus ratio: HD group transitional segment < HD The expansion

segment of the group and the control group. Comparison of the relative expression of SOX-2, SOX-10, GDNF at the
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mRNA level of each group showed statistically significant differences (P < 0.05). Among them, the relative

expression of SOX-2, SOX-10, and GDNF at the mRNA level: stenosis segment in HD group < transition segment in

case group < expanded segment in HD group, and the difference was statistically significant (P < 0.05). There was

no significant difference between the control group and the HD group in the expansion segment (P > 0.05).
Conclusion The expression levels of SOX-2, SOX-10, and GDNF in the pathological bowel tissues of HD children

were gradually reduced in the dilatation segment, transitional segment, and stenosis segment, which were related to

abnormal development of the pathological bowel nervous system.

Keywords: hirschsprung disease; SOX-2; SOX-10; glial cell line-derived neurotrophic factor

SR A, SRR Ay R Tt A (hirschsprungs
disease, HD) &84 JLH WA SR & B ISI050 , &
TR0 1/5 000, F kAR R T2k, a1
IR F R A . B ar s, &
BH AL AR S IR FEHE I AE IR | K . AR
AL AR S, ACE B LA K AT, ™
IR 2l SR ILAE A ST AR AT 2 I A
/N, HD B R ETHESAS, HI 5T HD /Y %%
DR AL e AL &+ BB . FAT HD B9 A
PLH AR W R SE 2 W], (HEEE 7 TAEY AR
MR fE, MAMIRCHIM TR, HDI ALY
SOX-2, SOX-10. fi& 5 41 iy 8 14 #f 22 % F¢ A 7
(glial cell line—derived meurotrophic factor, GDNF) % 4J]
FHORES S A5 3z S 928 58 1t 5 G B4 S
(qRT-PCR) ¥ Il SOX-2 . SOX-10 . GDNF 7£ HD ## JL
PeaEbe . PrakB. BATEIGAE HE N AEHD BILYS
Jor b ) A B0, B e I B HAE HD PRy /e ], #E—
AR HD 78 3 Al 0 & pLifil, SRHGE anF .

1 #AREFE

— g

PEHL 2014 4F 1 H—2019 48 AT & AR E B
FARIGBITHHD BIL8S FIfE A HD 4, Hr, Bk
T, Ltk afl, ER2AH ~78, P37+
0.6)% . HBILARFHZHEIA L ER AL I HD.
Horp, # WL 62 5, kBRI 23 4] iR LYY JE HD
RIEL, YIRECEE, YIRA IR H AL T e Kbk
WY . HCHD BLYIBR A B . ¥k B . BATEL
HWER HD & B2, (R B IO T 45 1 s R 11
L 20 I/ X B gL, Hodp, 550 16 6], 21 4 B,
W ANH ~6%, FH(3.9+0.7)%, 435 ek
YEE M ATAE Y 16 61, ATITE R4 51, PR
JLAES R A, 2R TG X (P>0.05).,

1.1

1.2 FHik

121 RHLEZNE  BEHEYGU A, WEXT
WRZH . HD 4 ¥e7E B . HD 409 3k BE . HD 2H %47 Bt
JUL T et 24 4 B 5 L R S A ek 20 DU i WL
] 28 A AR PR R0 A0 B AR AR A R T A
F 5K ) F BE AL R 4 3> 400 f5HLEF 5 A Excel
¥, THRAUEHME.

122  qRT-PCR WAJZHEEHL, 5L,
AT AR B K vy 5 & T Ep &b, F-80°C VKA
HORAE . PEIBCELRNA : Kl B O 2 21 200 mg, i
A1 ml Trizol 5 B F VKK LA 3K 48 h A1, 2 Uk
W50 BREE U RNA . 51157t : R Primer 5.01%
i, SOX-2. SOX-10. GDNF5|#J¥H] W3 1.

*£1 S0OX-2.S0X-10.GDNF 5|41 %!
3 3145 e
S/ bp
SOX_2 1E[f] : 5'-TGGACAGTTACGCGCACAT-3" 22
Sz : 5'-CGAGTAGGACATGCTGTAGGT-3' 21
e 1E A : 5'-AGTACCCGCACCTGCACAAC-3' 23
JZ 7] : 5'-TGGTACTTGTAGTCCGGGTGGTC-3" 20
CDNF 1E : 5'-ATTTGGCACCACACTTTCTACA-3' 24
JZ ) : 5'-TCACGCACGATTTCCCTCTCAG-3' 26

1.2.3 #3324 % cDNA  $ Fermentas RT-PCR i
G UL B ERE AL PR ARAE , XTHRELAY mRNA #E 1738
Besk, WA R RNABIRL 2 pl, Oligo(dT)1 pl,
WikE LB 1 wl, 5xBuffer 5 PL,dNTP 2 pl, Ribalock
7 1 pl, RNase free H,0 TR SR 2 20 wl,
GDNF J B 45 7F 4 70°C ¥ A% ¥ 5 min, 37°C A8 %
5 min, 42°CiH kK 60 min, 70°C #E fii 10 min, 3£ 32 4>
PR . SOX-2 . SOX-10 JZ h 2% 14 A 65°C il A% 1
5min, 42°C75E 60 min, 70°CiE K 10 min, 3L454
PEH . PCR KGN . 5|48 i GenBank £ $£ SOX-2,
SOX-10, GDNF B mRNA F£51, 1AL [ shi i 4
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A~ cDNA SRR A 1 48 . CT{E A% D125
1.3 WE4EER

LA 0T B2 . HD 2875 B . HD 247 5K B Al
HD 21 %% 47 B WL IR #2204 i % . WL 22 A
. MM E AR . P A B LK
WEZH . HD ZH3 %5 By . HD 49 5K Be Al HD 2H %17 B
SOX-2., SOX-10. GDNF mRNA fHHRF 2155 .
1.4 SitERE

BOUE A3 BT SR JH SPSS 18.0 i 4 . &= %okt
DISAE = b2 (xx s) R, LW T 2000, it
— I R FHLSD-1 K5 58 . P <0.05 WERH S

Juik 5531 %
E L,

2 #R

2.1 BAALEHEZNEFREHBEXISIRILE

FA LRI 2N AR TR ER .
T YNMI R . M AR R LA, & 250 W
ZRAGGIFE L (P <0.05), Hri, gL
LN AR HD H % Bi< HD A7 Be< HD 49
Sk BORG BRAL; AT AN AR . R ANk
P A0 M B /A% LG . HD ZH A8 17 BE< HD 41 K B
X IRY] ., W2,

#x2 WRASHDALZBEIEHMINER, HMETHAMB ER.F/ZEBER (rxs)
215 n LRI ZE A AR /pum PR T O PR 20 ELAR/um P2 AT A%
pogikicl 20 58.67 +11.72 572+1.16 16.57 £3.61 233043
HD 4 7K B 85 57.13 +10.86 5.62+1.24 16.02 +3.52 220051
HD 117 B 85 34.28 +7.637% 1.86 +0.32%% 11.82 +2.76"% 1.60 £ 0.33®
HD 21875 Bt 85 30.59 + 6.24 - - _
Fii 11.073 24.637 19.286 29.763
P1E 0.000 0.000 0.000 0.000

1 HD 47 Bt 2 anatie . (D55 IBL Ho 4, P <0.05; @5 HD 414 5K B He 4, P <0.05,

2.2 &HSOX-2,.SOX-10.GDNF mRNA #Bx} %
KELRE

%40 SOX-2. SOX-10, GDNF mRNA #f %} % ik
WL, @S, ZRAGKITFEE X (P<

0.05); HE—LPIM b, HD 41Bk%E Bi< HD AR 1T
Bt< HD 419 7k Be Fn Xt iR 2H (P <0.05) . X HRZH 5 HD
AP kB, 2% LIt & X (P <0.05) .
W3,

*3 XHEAESHDEZE SOX-—2.S0X-10.GDNF mRNA HIEX Rz ELE (x+s)

20 5] n SOX-2 mRNA SOX-10 mRNA GDNF mRNA
X B2 20 33.69 +7.85 1.34+0.28 1.31+0.21
HD 49 ik Bt 85 32.84 +6.29 1.33+£0.36 1.19+0.18
HD A1 7B 85 31.13 £7.05%% 1.30 £ 0.34%% 0.89 +0.132
HD A7 Bt 85 1.08 £ 0.2672% 0.68 £0.117%%
F18 8.054 11.072
PiA 0.000 0.000

s QXA AL, P <0.05; @5 HD 41y 5K BELb AL, P <0.05; 5 HD A1 FBELLAL, P <0.05,

L

3 e

i
HD &% WL S R B 2 — A 5 Wos
HD (195 K 5 17 #i 25 Ui 41 B 3 75 08 Wl #4858
(enteric nervous system, ENS) 19 i £ 5 % A e,

ENS p S50 14 16 28 27 4105 o R 1 J50 S 40 g A 21
20 P AR T 4 A — D SE SE R R R GE, X

Jo B MR A . 8RB . RCEBEAT R AR
g FH S GO A 0 R 0 IR, HD 4k
Bt Yok BN RS AT B LR AR 20 A Mgk . WL TA] A
ZNERE . M EAR . PR A0 B
iR EoR, LRI B HD 4% Bt< HD
HB AT Br< HD 414 3k BERIXT RE A 5 #2215 40 i 1
. M. AT MR/ . HD AR AT
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519 10 PESCO, 452 SR M E 45 B LAR R 1 SOX-2, SOX-10, GDNF Y33k B R X
Br< HD 4 sk B A IR . BEWTHD LA mBe B, BeAT B 3K B GDNF 734, 25 5R BoR ps Be

PREEAT ARG N, SO R G L B AL (A R A
s NI

Dom SOX-10 /&%= 3 W) o M — B A LY ™
A BBEE ENS R A 5 AR BE DY, LT O T R R
ME, SECMEWTE A TR S S
USRI IESE, 7E B 45 2 A KR SOX-103
iz, FECENS & G500, 1] e 20 240 i 28
AR JE TE RS AT RO A A0 T B B R e AT
SOX-105:H S 5M ATk E . AR
W R, %20 SOX-10 mRNA X ik BEH ZH .
Horp HD 2H 9 % Bt SOX—10 mRNA #f % 2 ik (% T
HD B ATB ;. HD 875 B MAS A7 BES I+ HD 41
Yok BERI X B4 . X} BR 4] . HD 419 5K BE SOX-10
mRNA B AH % %35 5 g6 25 7% . Ui B SOX-10 mRNA
P A8 i B rh 3R B Wb, RN R AE TR
20 M 0 e 7 gy B e e Ak A A5 S I W, 43 A DR
PR FR T e 25 1 A8 P B 2 IE B 2638 SOX-10 mRNA fY
LR #2855 4R, ] BEAE HD LI & bk 2 B A7
T RE B SOX-10 4b BE Y £, K AR Ak 155 it 52 1A ol b 2285
FR IR F, AT 30 355 TG A 22 440 i i A v ) At 2%
P2 27 4 K, Bobi 20 27 4 S 1 A4 5 R i A Pk
78 2 25 R iy My i B A ) B A 136 W] SOX-10 W]
RE AR M A D BB F B L

SOX-2 43 T8 2 M35 kD, &2 ¥ hetE T 41
PraEd, HER SRS XK C R, U —BE &
BAF R IT 5, SOX-25 SOX-10—#¢, ¥k SOX
FEREE NG AR ST & B, A ANEE A 5 i
B WRG T 4R M ek, T ELAE DE I 36 b 28 0
AR R RANRAT A TR R R, I3RS
TR BEET . AR R TR, SOX-2 mRNA
FHXT 38 i 78 Be< B AT Be< 95K BL . B [A AT fig
h SOX-2 AR IR BT, AN REAR 47 b & 45 A 75 15 4
ML LB 8 5% . GDNF 2kl K I
(TGF ) 2B M Z 5 W8T L% | J& REX (e 2 — 212
REAE A 58 N 9 GDNF 1 & 48 A 2 L5 & HD, {H i
AESRMFGT R B, REX 3 [H 2845 & HD Ak £ 3 K 5848
Z—", GDNFXI B WpiE . TR, A
TG IR 2 G 2 R T I A B SR R
YEHT, 52820 /b A £ SR 6P, 8
I TN 2512 07 FH B 2 A1 40k 2 e (0 4G I HD £R LBk 78

GDNF 4311 B 5 /> F R AT BE MY sk B . AR F 58 %
sEIKEAESE HD S8 LA TR 1 B GDNF mRNA %35,
SiRWIR, P B< BATB< YkB . S A
25 BB MAF, $E78 SOX-2. GDNF. SOX-10 A fig
Z5TENSKH .

Zi L FTiR HD B R A v e 2 Fp L I — e 7
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IR IE & M s ZEHE, N SR bR 3 R R GR FRAIG,
W AT RE 5| B 48 P 45 LT RE R A, H iR SN
1E HD A= VR Tt A Rk — 2P 5%
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