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INTRODUCTION 
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PREMIERE PARTIE: ETAT DES 

CONNAISSANCES 
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A. LÕintestin normal  

1. DŽveloppement du tube digestif  
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2. Ontog en• se du tube digestif  
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a) DiffŽrenciation de lÕendoderme ou entoblaste 
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b) DiffŽrenciation du mŽsoderme ou mŽsoblaste 
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c) OntogŽn•se du syst•me nerveux entŽrique  

 (i) Origine ectodermique ou ectoblastique 
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(ii) Migration des cellules des cr•tes neurales  
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(iii) DiffŽrenciation cellules des cr•tes neurales  
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(iv) RŽgulation de la diffŽrenciation du syst•me nerveux entŽrique 
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(v) La particularitŽ du syst•me  nerveux entŽrique dans lÕŽvolution 
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3. Facteurs luminaux de la m aturation intestinale  
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a) LÕŽrythropo•Žtine  
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b) LÕAcide Hyaluronique 

`6! ;! 92! ?M61! >;23! 6;! /0/;:?03;:052! Ym:;61! =;?! >19\! P5013!hB+iA! 0GI0I0:052! >1! 6;! =1;9!
Ym:;61!=;?!/52:;/:!1:!3:0G96;:052!>1!6;!=?5>9/:052!12>57K21!=;?!>13!Y;/:19?3!>1!/?5033;2/1Z!
%L;/0>1!@H;69?520891!;70:!12!;97G12:;2:!6;!G07?;:052X!6;!><>0YY<?12/0;:052!1:!6;!=?560Y<?;:052!
>13! /1669613! 359/@13Z! V21! <:9>1! ;! G52:?<! 891!6L;/0>1! @H;69?520891! /52:129! >;23! 61! 6;0:!
G;:1?216! Y;P5?031! 613! ><Y12313! ;2:0G0/?5I012213! >0713:0P13! 25:;GG12:! /52:?1! 613!
3;6G5216613!hBaiZ!

!
c) Le G-CSF  

%1! _O#.R! f_?;2965/H:1! fF;/?5=@;71gO#5652H! .:0G96;:027! R;/:5?g! 13:! /5230><?<!
/5GG1!92!Y;/:19?!@<G;:5=5p<:0891!02Y6912^;2:!61!><P165==1G12:!>9! :?;/:93!>0713:0YZ!%13!



! aa!

?;03523! 352:! 3;! Y5?:1! /52/12:?;:052! >;23! 61! %)! 1:! 61! 6;0:! G;:1?216! ;0230! 891! 6;! Y5?:1!
/52/12:?;:052! >13! ?</1=:19?3! 39?! 613! 12:<?5/H:13! >1! 6L02:13:02! Ym:;6Z! #1=12>;2:! 352!
;I35?=:052!>0713:0P1!/@1T!61!?;:!259P1;9!2<!13:!:?K3!Y;0I61!hBBiZ!

!
d) LÕIGF 
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e) Le HB-EGF  
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f) Le liquide amniotique  
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AbrŽviation Nom Effet 
EPO Erythropo•Žtine TrophicitŽ sur entŽrocytes, augmente surface villositaire 
AH Acide hyaluronique ProlifŽration cellules souches ; dŽfense antibactŽrienne 
G-CSF Granulocyt-CSF DŽveloppement du tractus digestif 
IGF Insulin G Factor TrophicitŽ sur tous les organes 
HB-EGF Epithelial G factor Agent chimiotactique 
LA Liquide Amniotique TrophicitŽ digestive, cicatrisation nerveuse 
BactŽries Microbiote Maturation du Syst•me Nerveux entŽrique 
Virus Virobiote Maturation du Syst•me Nerveux entŽrique 
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4. Morphologie de lÕintestin  gr•le   

a) Anatomie descriptive 
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b) Structure de la paroi intestinale 
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c) Innervation intestinale  
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d) Syst•mes  de protection de la paroi intestinale 
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     (i) Les syst•mes  de jonction 
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(iii) Le mucus 
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(iv) La dŽfense antimicrobienne 
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B. AtrŽsie de lÕintestin gr•le  

1. GŽnŽralitŽs  
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2. Origine des malformations et c lassification  

a) EthiopathogŽnie 
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b) Classification 
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3. Prise en charge thŽrapeutique  
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4. AtrŽsie intestinale et recherche  

a) Etudes menŽes chez les nouveau-nŽs humains 
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b) Mod•les  expŽrimentaux de lÕatrŽsie 
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(i) DiffŽrents mod•les animaux   
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c) Implication du SNE dans les dysfonctionnements intestinaux 
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 C. Les diffŽrentes approches pour l 'Žtude de l'expression des 

g•nes des cellules du syst•me digestif  
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 1. LÕanalyse de protŽomique   
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2. L'analyse par western -blot  
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3. LÕanalyse par immunomarquage  
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4. LÕanalyse par transcriptomique  par microarray  
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D. ProblŽmatique et objectifs de travail de cette th•se  
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A. MATERIEL et METHODES 

1. Projet  
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2. Mod•le dÕatrŽsie 

a) Justification du mod•le  
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b) ExpŽrimentation animale 

(i) Ethique 
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(ii) Protocole prŽanesthŽsique 
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(iii) Protocole anesthŽsique 
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(iv) Protocole opŽratoire 
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!"#$%&'%(&)*#+%,#%-./0-).-0/1'#%2345%6&%$#'+)#%,#%$#++#%7.&)(#8%/9&+:)&(%#(+%;'$;(:5%<#(%
!"#$"%&'"&()*+,#*%&%-.+&/0/##,"%&1&(/&2/#-3&/!'-03./("&45+/("&/6"7&8&2-3.+%&%,2/#,%&'"&
!"#$!%"!$#&'(!!"# !"#$%&$''()'"*$"+$)'%$%",("-.//$"0,0(12$"*%.0'$3"4)$"&0+%.O!"#!$!%"&'$(&
!"#$%&"'( ')( *+&&'(%$%#,-'( .!+%/'( ')( .'&&+-&( .-( *+%'0(1)'(&'-$'( #)&'( .%2'&/%3'(2!4$'( .+%/(
!"#$%$&"#'("$%)#*+$%,%-.(/0"(--'"(1/%2$%34$-34$0%5(+#1-("#$0%2$%06#45%7890(1-1)(34$%2'/0%-'%
!"#$%&' (&)$%*+&",-.' /"' ,$0"%1)-'!"#$%#!"&'$(!"#$ %&'()"&!$ '*!+! !"# $%&'()# "*!+# +)#
!"#$!%"!$#&'()*+,+-)./0'1()(12)('1342()%54'256%5()(2)#0)708425)09:";4'0#()(12)1323%5()!0%)
!"#$%&"'#()#$%*+$,%$+*-")#./01#23#435&'6#!'6,&")#)7'#8),96)#)"#,)77),,3"'#*3#:%!,7)#3$,-7#
!"#$!%%&$!'"( )*(+,*%+,*#( -!./'%!$/*#( )*(#0/,-(123#!'%'4!+!"#$%"&$ '"'()"&$&!*+),"!)&$"-$
!"#$%!&'%() (*"+) ,!-$%$() .&) ,&'%) #!/0+!*"1) ,&() 2*%"&() '+$%!"&() (*"+) %$!"+$3%$&() 040"+) ,0)
!"#$"%&#"'("')*'+*#,-'".'("&/'+)*.0'+*#'&.'0&#1"%'("'+,)2+#,+2)3."'4567'!

!

(v) Recueil des Žchantillons  

!

%13!1GI?H523!9:0603<3!=59?!<:9>01?!6;!/02<:0891!>1!><P165==1G12:!52:!<:<!?1/9106603!j!
>0YY<?12:3!3:;>13!>1!><P165==1G12:!25:<3!"+,X!"+cX!"+D!1:!"a+Z!%13!1GI?H523!607;:9?<3!1#,



! ,b !

9%$)6!1:!613!1GI?H523!:<G5023!>1!6;!GlG1! =5?:<1!52:!<:<!=?<61P<3!B!e59?3!;=?K3!6;!607;:9?1M,
350:! ;9! a+KG1!e59?,=93%$,;P;2:! 6;! 2;033;2/1! f"a+gZ! ! "2! 1YY1:! 6L;:?<301! >0713:0P1! 2L<:;2:! =;3!
/5G=;:0I61! ;P1/! 6;! P01! 1:! 613! ?;:13! ;H;2:! 921! :12>;2/1! ;9! /;220I;603G1X! 61! ?1/9106! >13!
=?<6KP1G12:3!2</1330:1!921!1\:?;/:052!;P;2:!6;!2;033;2/1!2;:9?1661Z!!

#1::1!<:;=1!/52303:1!j!=?<61P1?!6L02:13:02!>13!Ym:93!>1!?;:!=;?!/<3;?01221Z!#1661O/0!13:!
?<;603<1! 31652! 613! GlG13! /52>0:0523! 891! =59?! 6L<:;=1! =?</<>12:1Z! %13! Ym:93! 352:!
;213:@<30<3! =903! 1\:<?05?03<3! >1! 6;! /;P0:<! 9:<?021Z! V21! 6;=;?5:5G01! 6;?71! =1?G1:! >1!
>03:02791?!613!</@1/3!59!613!39//K3!>1!6;!607;:9?1Z!%;!=?5/<>9?1!13:!92!39//K3!65?3891!61!Ym:93!
13:!P0P;2:!f/59619?!1:!:?5=@0/0:<!6L;::13:12:gX!65?3891!6;!=;?50!;I>5G02;61!13:!02:;/:1!f;I312/1!
>1! 6;=;?53/@0303g! 1:! 65?389L06! 1\03:1! 921! >0YY<?12/1! >1! /;60I?1! 1:! >1! /59619?! >13! ;2313!
>0713:0P13! >52:! 6;! 60G0:1! =19:! l:?1! /6;0?1G12:! ><Y0201! /5GG1! 61! Y06! >1! 607;:9?1! ?1:?59P<!
fR079?1!+DgZ!!

!
!

!
!
!
!
!
!
!
!
!
!
!
!
)
)
)
F;J862)KQ!A!Q@5:5!G;/?53/5=0891!>9!=?<6KP1G12:!02:13:02;6!j!"&a+!
)))=!A!.17G12:!=?5\0G;6!>06;:<!=;?!613!3163!I060;0?13!

<!A!%07;:9?1!/@0?9?70/;61!
3!A!.17G12:!>03:;6!7?l61!

!
#@;891!Ym:93!13:!3<=;?<!>1!352!=6;/12:;!=903!=13<!1:!G139?<Z!%;!6527919?!:5:;61!>1!

6L02:13:02! 13:! G139?<1Z! %;! >03:;2/1! 12:?1! 61! >95><29G! 1:! 6;! 607;:9?1! 13:! G139?<1! =59?!
/52Y0?G1?!891!6;!607;:9?1!/52/1?21!6L02:13:02!7?l61Z!Q59?!613!Ym:93!607;:9?<3!;P1/!39//K3X!352:!
=?<61P<3!613!a!/12:0GK:?13!12!;G52:!1:!613!a!/12:0GK:?13!12!;P;6!>1!/1::1!60G0:1!fR079?1!aCgZ!
#@;/92! >1! /13! 317G12:3! 31?;! >0P03<! 12! a! 317G12:3! >1! +! /GZ!%1! =?<6KP1G12:! /52/1?21!
<7;61G12:!613!Ym:93!9:0603<3!=59?!6;! /02<:0891Z!&19\! /12:0GK:?13!>L02:13:02!352:!=?<61P<3! j!
+C! /G!12! ;P;6!>1!6L;2761!>95><25Oe<e92;6Z!%13!Ym:93!1:!6;!?;:1!352:!19:@;2;30<3!12!Y02!>1!



! ,, !

=?5/<>9?1! =;?! 02e1/:052! 02:?;! /;?>0;891! >1! '*+!f6;I5?;:50?13! F.&X! 3569:052! /52:12;2:!
"GI9:?;G0>1X!F<I<T5209G!1:!'<:?;/;p21gZ!

!

! !
)))))F;J862)LR!A!./@<G;:03;:052!>1!6L;:?<301!1:!=?5:5/561!>1!=?<6KP1G12:!
)))=!A!.17G12:!=?5\0G;6!59!>L;G52:!1:!317G12:!>03:;6!59!>L;P;6Z!

<!A!Q?<6KP1G12:!>1!>19\!=5?:0523!39//1330P13!>1!+!/G!!f.+!1:!.ag!>1=903!6;!60721!>L;:?<301!!!!
?13=1/:0P1G12:!39?!/@;/92!>13!317G12:3Z!
3!A!.17G12:!=?5\0G;6!12!/59=1!@03:56570891!;P1/!92!7?5330331G12:!yb!
* !A!.17G12:!>03:;6!12!/59=1!@03:56570891!;P1/!92!7?5330331G12:!yb!

!
&13!02:13:023!52:!<:<!=?<61P<3!;9!+,KG1X!+cKG1X!+DKG1!1:!a+KG1!e59?!>1!&"!;Y02!>1!?<;6031?!

921! /02<:0891!>1!><P165==1G12:Z! )Y02!>L;G<605?1?!6;! /5??<6;:052!>9! :1?G1! ;P1/!613!Ym:93!
607;:9?<3X!613!Ym:93! :<G5023! "a+!52:!<:<!=?<61P<3! /@1T!613!GlG13!?;:13!713:;2:13!891!613!
Ym:93!607;:9?<3Z!!

!

%;!G5?:;60:<!Ym:;61!<:;2:!>1!cCz!1:!61!25GI?1!>1!Ym:93!=;?!?;:1!>1!+C!12!G5H1221X!
06!;!<:<!3;/?0Y0<!;9!:5:;6!BC!?;:13!39?!6L1231GI61!>13!G;20=96;:0523Z!!

!
N593!;P523!?<;603<!;9!:5:;6!* !7?59=13!>L02:13:023!Ym:;9\A!!

o &13!02:13:023!:<G5023!=59?!6;!/02<:0891!j!"+,!!
o &13!02:13:023!:<G5023!j!"+c!
o &13!02:13:023!:<G5023!j!"+D!
o &13!02:13:023!:<G5023!j!"a+!
o &13!02:13:023!=?<61P<3!12!;G52:!j!"a+!A!)F!"a+!
o &13!02:13:023!12!=?<61P<3!12!;P;6!j!"a+!A!)o!"a+!

!
!



! ,* !

#13!</@;2:066523!>L02:13:02!352:!>13:02<3!j!A!!
- .50:! j! 6L1\:?;/:052! >L)(N! =59?! 6L<:9>1! >1! 6L1\=?133052! 7<20891! =;?!

:?;23/?0=:5G0891!=903!('OQ#(8!!!
- .50:! j!6;!Y0\;:052! :03396;0?1!=;?!>9!=;?;Y5?G;6><@H>1!59!>9!769:;?;6><@H>1!=59?!

6L<:9>1! >1! 6;! G5?=@565701!?13=1/:0P1G12:!=;?! G0/?53/5=01! 5=:0891! 59!
<61/:?520891!!

!

3. Etude  de lÕexpression gŽnique  

a) Extraction de lÕARN 
!
!"#$%&##'#$!"#$%#%$!"#$%&' (%)*+,-./(/+0'1*+&' !"#$%&'()#*$+,-./ !!"!"#$%!&'()*"+#

!"#$%&'()*#+,"-$%./$&(0#!"1#./&!"1#02/)3&42"1#1"#5.&$#6#),.&!"#!,20#7&$#!,"-$%./$&(0#8&9:".1;#
!"#"$ %&'()*+ !"!""#$%&'#!" #$%&'" %$#" (&'#)*'$#" +," -&,.')##$,." ,/)%)#0'/" %$" 1.)'()1$" +$"
!"#$%&'(%)*+,#+,-./+*!O!"#$%$&$'()*+,-,() ./+0()1+%,&,!23,$0)*+%)!$#$00() .()*,#,!(!!"#$%#&
!"#$%&'(!" #$%&'" ()*+,-./0" ! !" #$#"!"#$#%!& '()& *#+,-.#/%& '()& "(& 012-,! !"#$% &'% $'%
!"#$%&'%&()*%(+%$(,-./!!

%13! )(N!52:!12390:1!<:<!>53<3!j!a*C!2G! j!6L;0>1!>9!3=1/:?5=@5:5GK:?1!N;25&?5=‚!
N&OaCCCJaCCC/!f'@1?G5X!V.)gZ!!

%;! 89;60:<! >13! )(N!;! <:<! <P;69<1! 39?! 61! I05;2;6H319?! )70612:! a+CC! 12! 1G=65H;2:! 61!
N;25! ƒ0:! (N)! *CCC! f)70612:gZ!.1963! 613! </@;2:066523! ;H;2:! 92! (`N! f(N)! 02:17?0:H! N9GI1?g!
39=<?019?!j!c!52:!<:<!;2;6H3<3!=;?!:?;23/?0=:5G0891!1:!('OQ#(8Z!

%13!)(N!52:!12390:1!<:<!/5231?P<3!j!OdC„#!e9389Lj!619?!9:0603;:052Z!…!
!
!

b) Etude transcriptomique 
!
!"#$%&'($)*+,-)./$01.2%'(*(#$#()#*!"#$%&'&()*+"*!!"!

- >13!</@;2:066523!>L02:13:02! j!>0YY<?12:3!3:;>13!>1!><P165==1G12:!"+,! f2vBgX!"+c!
f2vBgX! "+D! f2vBg!1:! "a+! f2vBg! ;Y02!>L<:9>01?!6;! /02<:0891!>1!><P165==1G12:!>13!
Y;/:19?3!7<2<:08913!/52:?M6;2:!6;!>0YY<?12/0;:052!:03396;0?1!>1!6;!=;?50!06<;61!

- >13!</@;2:066523!>L02:13:02!607;:9?<X!12! ;G52:!>1!6;!607;:9?1!)F!"a+ !f2vBg!1:!12!
;P;6! >1! 6;! 607;:9?1!)o! "a+! f2vBg! ;Y02! >L0>12:0Y01?! >13! G;?8919?3! I0565708913!
=59P;2:!1\=60891?!613!>0YY<?12/13!G5?=@565708913!12:?1!613!02:13:023!>L;G52:!1:!
>L;P;6Z!

%L<:9>1!:?;23/?0=:5G0891!;!<:<!?<;603<1!39?!6;!Q6;:1Y5?G1!_"N$FL`#!>1!#5/@02!j!Q;?03Z!

%L)&N/! I05:02H6<! ;! <:<! =?<=;?<! j! =;?:0?! >1! bCC! 27! >L)(N! :5:;6! 31652! 61! =?5:5/561!
)YYHG1:?0\! >9! S0:! _121#@0=! •'! =693Z!)=?K3! 6;! Y?;7G12:;:052! >1! 6L)&N/X! BX*! †7! 52:! <:<!



! ,c !

@HI?0><3! j! b,„#! =12>;2:! +c! @19?13! 39?! >13! =9/13! _121#@0=! (;:_121aZC! .'! )??;H!
f)YYHG1:?0\gZ!%13!=9/13!52:!<:<!6;P<13!1:!G;?89<13!j!6L;0>1!>1!6;!3:;:052!R690>0/3!.:;:052!b,C!
f)YYHG1:?0\gZ!!

%13!=9/13!52:!<:<!3/;22<13!j!6L;0>1!>9!3/;221?!)YYHG1:?0\!_#BCCCZ!

%13! >522<13! 52:! <:<! 25?G;603<13! 12! 9:0603;2:! 6;! G<:@5>1! (F)! f(5I93:! F96:0/@0=!
)P1?;71gZ!%L;2;6H31!3:;:03:0891!;!<:<!?<;603<1!j!6L;0>1!>9!6570/016!Q;?:1S!_125G0/3!.90:1!1:!61!
Y0/@01?!&#R!o+D!;!<:<!9:0603<!=59?!6L;225:;:052Z!!

V21!)N$o)!;!<:<!9:0603<1!=59?!/5G=;?1?!613!>0YY<?12:3!7?59=13!>L</@;2:066523Z!!

%13! P;?0;:0523! >L1\=?133052! 12:?1! >19\! 7?59=13! >L</@;2:066523! 52:! <:<! 1\=?0G<13! 12!
t !Y56>! /@;271!u!fR>gX! 92! R>! 13:! =530:0Y! =59?! 921! 39?1\=?133052! 1:! 2<7;:0Y! =59?! 921! 3593O
1\=?133052Z! `6! ;! <:<! /@5030! 61! 31906! >1! +Xa! 12! P;619?! ;I35691! =59?! /1::1! P;?0;:052! /5GG1!
=1?:0212:1Z! %5?3891! 6;! P;619?! 13:! 39=<?019?1! j! +XaX! 06! 1\03:1! ;65?3! 921! ;97G12:;:052!
=1?:0212:1! >1! 6L1\=?133052! >13! 7K213!k! 65?389L1661! 13:! 02Y<?019?1! j!O+XaX! 06! 1\03:1! 921!
>0G029:052!>1!/1::1!1\=?133052Z!

%;!=?5I;I060:<!891!/1::1!P;?0;:052!21!350:!=;3!60<1!;9!@;3;?>!13:!1\=?0G<1!=;?!6;!P;619?!
=! 59! t!=! P;691!uZ! "661! 13:! /5230><?<1! /5GG1! 3:;:03:0891G12:! 30720Y0/;:0P1! 65?389L1661! 13:!
02Y<?019?1! j! CXC,Z! Q693! 6;! P;619?! ;I35691! >1! 6;! P;?0;:052! 13:! 0G=5?:;2:1X! =693! Y;0I61! 13:! 6;!
P;619?!>1!=Z!

N593! ;P523! ?<;603<! 921! ;2;6H31! 765I;61! G;03! <7;61G12:! /0I6<1! >13! >522<13!! >1!
6L;2;6H31!:?;23/?0=:5G0891Z!! #1::1! ;2;6H31! /0I6<1! 3L13:! 02:<?133<1! ;9\! 7K213! 1\=?0G<3!
3=</0Y0891G12:!=;?! /1?:;023! :03393! /5GG1! 61! 3H3:KG1! 21?P19\! 12:<?0891X! 61!3H3:KG1!
12>5/?021!>0YY93X!6L<=0:@<609G!12!3L;==9H;2:!39?!613!>522<13!>1!6;!60::<?;:9?1Z!

#13!7K213!352:!>52/!?17?59=<3!12!Y;G0661!59!t!/693:1?!u!31652!921!6570891!:03396;0?1!65?389L063!
31?52:!=?<312:<3!>;23!6;! 31/:052!?<396:;:3Z!#13!?<396:;:3!52:!2</1330:<!6;! /52Y0?G;:052!>13!
@H=5:@K313!35961P<13X!25:;GG12:!=;?!>13!('OQ#(8!/0I6<13!1:!>13!0GG925G;?89;713Z!

 

c) Quantification par PCR en temps rŽel 
!
%;!?1P1?31!:?;23/?0=:052!;!<:<!?<;603<1!j!6L;0>1!>9!S0:!•9;2:0'1/!(1P1?31!'?;23/?0=:052!

ƒ0:!f•`)_"N g!31652!613!?1/5GG;2>;:0523!>9!Y59?203319?Z!#1::1!?1P1?31!:?;23/?0=:052!;!=1?G03!
>L5I:120?! >13! )&N! /5G=6<G12:;0?13! f)&N/g! 890! 52:! 12390:1! <:<! /52:?M6<3!j! 6L;0>1! >9!
3=1/:?5=@5:5GK:?1! N;25&?5=‚! aCCCJaCCC/! f'@1?G5X! V.)gZ! %13! )&N/! 52:! 12390:1! <:<!
/5231?P<3!j!OaC„#!e9389Lj!619?!9:0603;:052Z!



! ,d !

)Y02! >1! 89;2:0Y01?! 6L1\=?133052! >13! 7K213! >L02:<?l:X! 613! ;G5?/13! 2</133;0?13! j!
6L;G=60Y0/;:052!=;?!Q#(!52:!<:<!t!>13072<13!u!12!9:0603;2:!613!6570/0163!02Y5?G;:08913!390P;2:3!A!

O "231GI6!A!61!30:1! "231GI6!2593! ;!=1?G03!>1!?</9=<?1?!613!3<8912/13!>13!02:?523!1:!
>13!1\523!>13!7K213!>L02:<?l:Z!!

O Q?0G1?! 46;3:! f59! Q?0G1?BgX! ;! =1?G03! >1! t!>130721?!u! 613! 3<8912/13! >13! ;G5?/13!
R5?w;?>!f,L! BLg!1:!(1P1?31!fBL! ,Lg!!

O $6075#;6/!A!=?5I;I06031!6;!:1G=<?;:9?1!>1!Y93052!fF16:027g!1:!6;!Y5?G;:052!>1!>0GK?13!
>L;G5?/13!59!>1!I59/@13!60<3!;9!Y;0:!891!613!;G5?/13!=19P12:!3L@HI?0>1?!12:?1!1661Z!

O _125G1!4?5w31?X!=;?!6;!Y52/:052!46;3:X!P<?0Y01!6;!3=</0Y0/0:<!>1!6;!3<8912/1!
!
!

V21!Y503!613! ;G5?/13!t !>13072<13!uX!16613!52:!<:<!/5GG;2><13!/@1T!61!Y59?203319?!.`_F)!
f';I61;9! agZ!!

!
 

!
!
!
!
!
!
!
!
!
!

 

 

 

!
!
!
!

!
';I61;9! aA!';I61;9!?</;=0:96;:0Y!>13!7K213!1:!>1!619?3!;G5?/13Z!
`6!3L;70:!>13!;G5?/13!9:0603<13!=59?!;G=60Y0/;:052!=;?!:1/@20891!>1!Q#(8Z!

!

N5G! .<8912/1!f,E!‡!BEg!

.5G;:53:;:021!f ..' gOR! _)####)_)#'##_'#)_'''# !

.5G;:53:;:021!f ..' gO( ! ___''#_)_''__#)_)##' !

Q1=:0>1!WW!fQWWgOR! #__#)_#__')'___))))_ !

Q1=:0>1!WW!fQWWgO( ! )#)##''#'__##_)_)##' !

'?H=:5=@;21+!f'Q[+ gOR! '_____)##)'#''##_)_) !

'?H=:5=@;21+!f'Q[+ gO( ! #__)'__))))###'_'_#_ !

#;6I02>021a!f#)%4agOR! )_)'___))))''_)_)'__#)_) !

#;6I02>021a!f#)%4agO( ! _#'_##'_))_#)#))))__)) !

#@56021)/<:H6'?;23Y1?;31!f#[)' gOR! '')_#')#))))#'#'_#'__)#) !

#@56021)/<:H6'?;23Y1?;31!f#[)' gO( ! #)#_)'_)#)'_#'#)__#'# !

#@56<#H3:5ƒ02021!f##ƒgOR! )')#)'##)_#)__'##_#))) !

#@56<#H3:5ƒ02021!f##ƒgO( ! )_###)'_')_'###__'#) !
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4. Etude morphologique  

a) Microscopie photonique  

(i) PrŽparation histologique 
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(ii) RŽaction PAS 
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(iii) Immunohistochimie (IHC) 

%13! ?<396:;:3! >1! 6;! :?;23/?0=:5G0891! 52:! =1?G03! >L5?012:1?! 61! /@50\! >13! G;?8919?3!
>L02:<?l:!=59?!G1::?1!12!<P0>12/1!613!G5>0Y0/;:0523!G5?=@565708913!60<13! j!6L;:?<301Z!#L13:!
;0230!891!61!/@50\!>13!;2:0/5?=3!3L13:!Y;0:!/52:?1!613!=?5:<0213!390P;2:13!A!

O=59?!613!.N"!A!/ ;6?<:02021X!1:!!; /<:H6O/@560213:<?;31!



! *C!

O=59?!613!/1669613!219?512>5/?0213!A!/@?5G57?;2021!)!
O=59?!613!/1669613!<=0:@<60;613!A!6H35THG1!

!

%13!?<Y<?12/13!>13!;2:0/5?=3!352:!?1=5?:<13!>;23!61!:;I61;9!BZ!!!
!

%;! =?1G0K?1! 02/9I;:052! ;! <:<! ?<;603<1! ;P1/! 6L;2:0/5?=3! =?0G;0?1! >0?07<! /52:?1! 253!
=?5:<0213! >L02:<?l:! 25:<13! /0O>13393Z! V21! 31/52>1! 02/9I;:052! ;! <:<! ?<;603<1! ;P1/! 92!
;2:0/5?=3! 31/52>;0?1! /59=6<! j! 921! =<?5\H>;31! 1:! >0?07<! /52:?1! /1:! ;2:0/5?=3! =?0G;0?1Z! %;!
?<P<6;:052! ;! <:<! ?<;603<1! 7?q/1! ;9! S0:! ;P0>021OI05:021!=<?5\H>;31! fo1/:;3:;02! S0:X! o1/:5?!
%;I5?;:50?13X!V.)g!1:!61!39I3:?;:!/@?5G57K21!&)4!fBXBO>0;G025I12T0>021!:1:?;@H>?5/@65?0>1!!
f&)4! =1?5\0>;31! 39I3:?;:1! S0:k! o1/:5?! %;I5?;:50?13g! 31652! 613! ?1/5GG;2>;:0523! >9!
Y59?203319?Z!%;!=<?5\H>;:052!31!G;20Y13:1!=;?!92!G;?89;71!G;??52!>13!:03393!1\=?0G;2:!613!
=?5:<0213!>L02:<?l:Z!

!
!

!
';I61;9! BA!';I61;9!?</;=0:96;:0Y!>13!?<Y<?12/13!>13!;2:0/5?=3!9:0603<3!!

!
%L;2;6H31! G0/?53/5=0891! ;! <:<! ?<;603<1! ;P1/! 61! G0/?53/5=1! N0S52! "/60=31! ,C0! fN0S52X!

U;=52gX! 6;! :?;23G033052! P0><5! 9:06031! 921! /;G<?;! N0S52! &070:;6! #;G1?;! &yF! +aCC#! 1:! 61!
:?;0:1G12:!>13!0G;713!92!6570/016!;335/0<!;9!G0/?53/5=1!N`.!"61G12:!4(Z!

!
O %13!7;2760523!21?P19\X!0GG925G;?89<3!7?q/1!;9\!;2:0/5?=3!;2:0O#;6?<:02021!1:!;2:0O!

)/@'!52:!<:<!G139?<3!=903!89;2:0Y0<3!12!><:1?G02;2:!61!25GI?1!:5:;6!=;?!/59=1X!61!

25GI?1! :5:;6!>;23!6;!?<7052!3593!G9891931! f=61\93!>1!F103321?gX!61!25GI?1! :5:;6!

>;23!6;!?<7052!G93/96;0?1!f=61\93!>L)91?I;/@gZ!!

!
O %13!/1669613!219?512>5/?0213X! /;?;/:<?03<13!=;?!6L1\=?133052!>1!6;! /@?5G57?;2021! )!

52:!<:<!89;2:0Y0<13!=;?!/59=1!1:!=;?!P066530:<Z!

Q59?!/@;891!7?59=1X!613!7;2760523!1:!613!/1669613!12>5/?0213!52:!<:<!/5G=:;I0603<3!39?!
B! </@;2:066523! =;?! >19\! 5I31?P;:19?3! 02><=12>;2:3Z!Q59?! 613!?<396:;:3X! 2593! ;P523!
><:1?G02<!613!G5H12213!1:!613!</;?:3!:H=13!>1!/@;/92!>13!7?59=13Z!

=9:;BA6S1)S6;TC;621)) (US21) &2V2629B2)) &069:052! R59?203319?!

=9:;I=BW:UX3/AX;92)%1:W6C12) Q56H/652;6J6;=02! =YIQOLQQ) +JaCC! )I/;G !

=9:;I3/6ATAJ6C9;92)=) Q56H/652;6J6;=02! =YIMHKOQ) +JaCC! )I/;G !

=9:;I3CX6W:;9;92) Q56H/652;6J6;=02! =YIORL) +J+CC! )I/;G !

=9:;IXU1AZUT2) Q56H/652;6J6;=02! =<#"IKPOGHOO) +J+CC! )I02 !



! *+!

(iv) Etude morphomŽtrique 
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(v) ModŽlisation de lÕabsorption intestinale 
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b) Microscopie Žlectronique 
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B. RESULTATS 
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2) RŽsultats de lÕanalyse globale du t ranscriptome  

a) Etude de la cinŽtique de dŽveloppement chez les tŽmoins 
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b) Etude diffŽrentielle entre segments proximal et distal 
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3) Etude  du SNE 

a) Expression gŽnique 
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(ii) Microscopie Žlectronique 
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4) Etude  des cellules neuroendocrines  
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b) Histopathologie 

(i) Immunohistochimie 
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(ii) Microscopie Žlectronique 
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5) Etude de lÕŽpithŽlium intestinal  

 

a) Expression gŽnique  

(i) Les enzymes digestives 
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(ii) Les constituants de la barri•re  intestinale 
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(iii) Les agents antimicrobiens 
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b) Histopathologie  
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c) Microscopie Žlectronique 

(i) Les entŽrocytes 
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8) RŽsultats prŽliminaires chez des  nouveau -nŽs humain s 
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TROISIEME PARTIE : DISCUSSION ET PERSPECTIVES 
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C. ConsŽquences tissulaire s de lÕobstruction  intestina le 
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1) Le syst•me  nerveux entŽrique  
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2) Le syst•me neuroendocrine  
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a) Fonction de digestion et dÕabsorption  
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b) Fonction de barri•re intestinale  
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Annexes-tableaux 

Tableau 1 : SŽrie des atrŽsies jŽjuno-ilŽales publiŽes chez lÕhomme depuis 1999 
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Tableau 2 : SŽrie des atrŽsies jŽjuno-ilŽales expŽrimentales publiŽes chez lÕanimal depuis 

2001 
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