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 Congenital malformation of the GI tract 
characterized by the absence of the distal 
enteric nervous system (ganglion cells)

 Main genetic cause of functional intestinal 
obstruction

 Classification (L-HD, S-HD)

 Most cases in the newborn period

 Major susceptibility gene is RET



http://creativecommons.org/licenses/bysa/3.0/deed.en
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 1/5000 live-births

 Variation between ethnic groups

 Sex bias



 Intestinal obstruction

 Delayed passage of meconium

 Abdominal distention

 Vomiting

 Neonatal enterocolitis

 Absence of relaxation of internal sphincter



 A, D – rectosigmoid, B, E – midsigmoid, C, F -
descending colon 

Pratap et al. BMC Pediatrics 2007 



 Surgery – remove aganglionic section

 Intestine is brought to the surface, affected 
part is removed

 The colostomy is closed and healthy intestine 
is reattached



 Most serious complication of HD

 Inflammation of the mucosa of the colon  or 
small intestine

 One-third of children with HD

 Most common reason for hospitalization in 
HD



http://winchesterhospital.org/health-library/article?id=626205

http://winchesterhospital.org/health-library/article?id=626205


 Bloated abdomen

 Severe diarrhea

 Vomiting

 Fever

 Lethargy

 Poor feeding

 Rectal bleeding

 Shock



http://sitemaker.umich.edu/teitelbaum/clinical_research



 Rectal irrigation and IV antibiotics (for serious 
cases)

 Oral antibiotics and rectal irrigation (for mild 
cases)



 To determine the contribution of the normal 
intestinal microbiome to the development of 
HAEC



 Levels of bifidobacteria and lactobacilli are 
decreased in HD

 Overgrowth of Clostridium difficile

 Antibiotic therapy has been shown to  
prolong life of EdnrB mice



 This is the first longitudinal study of detailed 
microbiome composition in children with HD

 This research might help to understand other 
serious intestinal inflammatory diseases



 Five patients with HAEC in Massachusetts 
General Hospital

 Availability of samples (may take a year)



Collection of fecal samples

Prior to antibiotic 

treatment

After antibiotic 

treatment

3 months after 

antibiotic treatment

6 months after 

antibiotic treatment

Freezing and pulverization of samples

Extraction of genomic DNA: Bead-beating 

technique and phenol-chloroform extraction

Pyrosequencing of 16S rRNA gene

Classification and comparison of samples 

structure



Mix extraction buffer with wet weight of sample

Add glass beads

Blend the sample in Bead-Beater for 2 min

Add sodium dodecyl sulfate (SDS)

Blend the sample for 5 sec and incubate for 1 hour 

centrifuge 

Re-extract sample pellet, extract buffer, incubate, centrifuge

Transfer sample to ice for 5 min, centrifuge and add 

isopropanol

Incubate for 2 hours, centrifuge the sample, resuspend

pellet in TE buffer



Add phenol: chloroform to DNA solution

Mix gently, remove top layer to new tube

Add phenol: chloroform

Mix gently, remove top layer to new tube

Add sodium acetate and ethanol, mix by spinning 30 min

Remove supernatant

Fill tube halfway with ethanol, spin, wash

Pipet out supernatant, dry it out and dissolve pellet 

in TE buffer



 We predict that the structure and function of 
the microbiome of each patient before 
antibiotic treatment will be different from 
those after treatment

 We expect variations between results of 
individual patients

 These data will help to form strategies to 
positively impact the morbidity and mortality 
of HAEC



 Investigate if specific microbial population 
may contribute to the variations in disease 
phenotype
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