
Throwing light on a complex
 
bowel 
disorder 

MONASH physiologists, using a special 
strain of mice, are making headway In un­
derstanding the complex Interaction of 
muscles, nerves and hormones involved in 
Hirschsprung's disease. 

Hirschsprung 's disease. a potentially fatal 
disease of the lower bowel, affec ts about one 
In 5000 babies. 

Children w ith the disease are unable to 
defaecate because of a severely constricted 
lowe r bowel. The part nearest the anus is 
constricted: the portion above is distended. 
almost balloon-like. 

The children are " at grave risk" unless the 
cond ition is d iagnosed promptly and a 
colostomy operation is perfo rmed . 

Surgeons treat the disaase by removing 
the constric ted part of the colon (the large 
bowel) and linking the unaffected pert to the 
anus. 

The Monash team. led by Dr Grahame 
Taylor, a senior lecturer in the physiology 
department. is attempting to identify the ner­
vous syst em or systems involved and the 
neuro -transmitters. the chem icals wh ich 
transm it the neural message . as an aid to 
diagnos is and. in the long -term . perhaps. to 
th e development of drugs wh ich may obv iate 
the need for an opera tio n. 

Taylor's team includes Robert Baum, a 
research assistant, and past -honou rs' student 
Ian Meredith. Alan Koh . a research assis­
tan t. also worked on the NH&MRC-funded 
project unt il last year when he returned to 
Kuala Lumpur. 

In the ir attempt to unravel the complex 
neural mechanisms involved in bowel 
motil ity , Taylor and his colleagues are using a 
special stra in of mice. called Piebald Lethal 
mice, whi ch. because of a genetic defec t, are 
born w ith a condit ion wh ich resembles 
Hirschsprung' s disease. 

These mice . wh ich. like children born w ith 
H irs chsprunq's disease, are unable to 
defaecate because of the constricted lower 
bowel. usually die w ith in about 21 days of 
birth. 

The Monash researchers are engaged in a 
three -pronged attack on the problem: 
• Mi croscopic stud ies of mouse bowel tissue 
and tissue ta ken from bab ies at biopsy or 
dur ing surgery. These stud ies are being car­
ried out in collaborat ion w ith Associate 
Professor Robert MacMahon, of Queen 
Victoria Medical Cent re. 
• Organ bath contracti li ty stud ies. in wh ich 
bowel tissue is suspended in a nutrient soup 
and its contract ili ty exam ined , and 
• Electro -physiology stud ies. in wh ich tiny 
microele ctr odes are Inserted into smooth 
muscle cells to permit examination of spon ­
taneous and induced electrical changes that 
occur across the cell wal l. 

Using these tech niques. Taylor's team has 
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conf irmed that gang lion cells - nerve cells 
that serve as relays in the nerve networks of 
the gastro-inte stinal tract - are missing in 
the constric ted region of the colon both in 
bab ies w ith Hirschsprung's disease and in 
the mice. 

One class of nerves wh ich appear to be 
missing are the " non-adrenergic inhibitory 
nerves 

These nerves are only one of several dif­
ferent kinds of nerves found w ith in the wall 
of the colon. and act ivity in these nerves 
causes relaxati on in the normal colon. This 
relaxat ion is the first phase in the onward 
movement of the contents of the colon . 

Unknown 
neu ro-transm itter 

Following this first phase another branch 
of the autonomic nervous system (the ner­
vous system over which we have no con ­
scious contrail causes the muscle layers to 
contract and propels the waste products 
along th e colon . 

The neuro · transm itter in the non­
adrenergic inhibi tory nerves is unknown. 
Professor Geoffrey Burnstock. formerl y of 
the Un iversity of Me lbourne. now Professor 
of An atomy at University College . London , 
one of the early workers in th is f ield. co ined 
th e name " purinergic" for them. 

He bel ieves the neuro-transmitter is ATP 
(adenosine triphosphate). a compound in.. 
vo lved in many chem ical react ions in the 
body, or a related compound. 

Taylor says that muscular movement in 
the gastro-int estinal tract is the result of a 
com plicated interplay of nervous, muscu lar 
and hormona l mechanisms. wh ich are sti ll 
not w ell understood. 

Apa rt from the non-adrenergic inhibi tory 
nerves. there are other classes of auto nom ic 
nerves invo lved in the movement of the 
gastro-intestinal t ract . he points out. One is 
the adrenergic nerve. wh ich releases the 
neuro-t ransmitt er, noradrena line , and. in 
most of the gastro-intestinal system, causes 
relaxation of the tract. 
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Monash ph ysiolog ist Dr Grensme Ta ylo~ (tett) 
stu aies the complex neural mechanisms involv­
ed in t-urscnsprunq :s disease - a po tenllally 
fatal aiseese of the lower bowel. In h is research, 
Tay lor IS ussnq a st rain o f mi ce . called Piebald 
Lethal m ice. Which . because of a aenetic defect. 
are born WIth a simtler condition . The pic ture 
above shows a norma l mou se (left). Piebald 

mou se (fight) . 

In the constr icted reg ion of th e low 
bowel of the mous e, there is an excess ! 
these nerves, he says, but they are not 
responsible for th e constrict ion. Add ition of 
noradrenali ne causes the gastro -intestinal 
trac t to relax. 

There are also chol inergic nerves in the 
region. This class of nerves releases another 
type of neuro-trans mitter. acetylchol ine. 

Over-activity of th is class of nerves should 
cause const rict ion of the gastro-intestinal 
tract. he says. but it is obv iously not responsi ­
ble for th e constriction found i n 
Hirsch sprunqs disease. Addit ion of atropine. 
a drug which blocks the action of cholinergic 
nerves, has no effect at all on the bowel 
block age. 

The m issing nerve s also cause the gastro­
Intest inal tract to relax, Taylo r points out. 

" But one might believe that if the affected 
segment has no nerves or is lack ing in a cer­
tain type of nerve. the area above it may well 
be able to for ce the intestinal contents 
through ," he says. " That however doesn; 
seem to be the case. 

" Clearly. we do not understand the way in 
which the bowel propels its contents along 
its entire length." 

The natu re of t he neu ro- transmitter 
released by the missing nerves - th e non­
adrenergic inhib itory nerves - may be an 
impor tant clue in understanding th is gastro­
intest inal puzzle . 

Recent work by pharmacologists suggests 
that pept ides (amino acid -conta ining com­
pounds) may act as neuro-transmitters in the 
gastro -intestinal tract. 

Some of these are expensive to purchase, 
but Taylo r's team hopes soon to test some of 
them. 

" Until we know what the tr ansm itter is we 
are really working in the dark ." he says. 

In' the long term, he says. it shou ld be pos ­
Sible to identify the transm itters involved in 
normal gastro -intestinal motil ity patterns. 

Once th is is done . it may be possible to 
develop drugs which mimic their effects and 
so provide alternat ive ways of treating cond i ­
t ions such as Hirschsprung's disease. 
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