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Hypothesis

Hirschsprung disease might be
preventable in some cases




Hirschsprung disease (HSCR)

(No neurons in distal bowel)

1:5000 live births

Chronic severe constipation

Growth failure

Bilious emesis

Abdominal distension

Enterocolitis (35%)

Death (3-6%) '
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ENS Morphogenesis

Human bowel neurons and nerve fibers
Fixed tissue; 300 micron section; PGP9.5 staining;
16 stitched confocal images
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Just a bit more
ENS precursor
migration

Healthy

Hirschsprung disease:

Complex genetics and partial penetrance
Male Sex

RET +9.7 T allele

/ Down Syndrome

/ RET coding
ZFHX1B
Environmenital S0OX10
risk factors PHOX2B
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Hirschsprung-like disease is exacerbated
by reduced de novo GMP synthesis
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| Table 1. Medicines tested for an effect on zebrafish ENS development
Human
herapeutic

Concentration

Medicine

Acetaminophen

Acetylsalieylic Acid

Caffeine
Chlorpheniramine

Clomiphene

Dextromethorphan

Diphenhydramine 4-0.3
Doxylamine 03 3007 30-1.300 "'25% Of
pRre— T653 women use
Guaifencsin G 3 250-3.50 ibuprofen
Touprofen during early
pregnancy

Loratadine

Sulfamethoxazole

1% DMSO|B 25 uM Ibu
Ibuprofen
reduces bowel
colonization
by ENS
precursors in
live fish
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< mg
Control [ bu?rofén
Chick AR/ Ik oo Ibuprofen prevents
: ; «a~  bowel colonization

by ENS precursors

in chick

In vitro culture
250 uM
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Equivalent to one pill peak doses

D

Mouse

Ret +/- Ret +/-

Control ____| Ibuprofen —

Ibuprofen reduces
bowel colonization
by ENS
precursors in
Ret+/- mice
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Ibuprofen slows ENS precursor migration
Control|B 252 UM Ibuprofen
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Ibuprofen reduces
lamellipodia in migrating
ENS precursors

% Distal ENCDC with

Active RAC1, F-actin
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Some cases of Hirschsprung
disease may be preventable

Population risk 000
RET heterozygosity
Down syndrome 100

Male sex increases risk 4-fold
1:3125 male 1:12,500 female

Ibuprofen during early pregn ??
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Table 1._Genelic risk for Hirschsprung disease (Sorted by risk factor prevalence in children with HD)

Gene (NCBI  Official Relative Risk | Prevalence in
All HSCR |ie= 210w 0%
1 present. in
mutations 250 of
are enhancer +49.7 T and 50% of 60% of affected
. Non-syndromic (SNP rs2435357) population 2.4-fold TC. T allele
partially | FE—
penetran Down syndrome Trisomy 21 newborns | 50-fold 8%
Other chromosomal and
BBS 1-11 (eleven different
Bardet Bied! genes) Syndromic 30-fold 0.6%
Unknown gene 3p: 4-fold ‘Common variant
Other loci 9931, 16923, 4g31-32 Unknown_ Unknown_

*WS4 is a manifestation of mutations in several genes listed separately
**Hydrocephalus due to congenital stenosis of the Aqueduct of Sylvius
These data are based on the following manuscripts: (10, 27-32)

Enteric Nervous System Development
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Cell Biology of ENS Development
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Submucosal
Neurons
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