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Abstract
Demonstration of the increasing activity of acetylcholinesterase (AChE) in a segment
of the colon has proved to be the most accurate diagnostic tool to diagnose Hirschsprung's
disease. Two methods of histochemical assessment were tried to establish the most appropriate
and effective method for this study within the limitation of available equipment. Lake’s method
was chosen and was modified as the standard histochemical examination.
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Hirschsprung’s disease is a functional
disturbance characterized by obstruction mostly of
the large intestine due to defective function of the
aganglionic segment. The clues for diagnosis depend
on the clinical history, physical examination and
barium enema. If all the clues are suspicious, histo-
logical proof of the abscence of ganglion cells is
essential to confirm the diagnosis. Until now, a full-
thickness biopsy specimen that includes both mus-
cular coats, submucosal and mucosal layers has been

necessary for the diagnosis in all pediatric surgical
centers in Thailand. However, there is the harzard of
general anesthesia required to obtain the specimen
and the more difficult subsequent operative proce-
dure. The accuracy of the barium enema for diag-
nosis is also questionable.

Rectal suction biopsy with subsequent
study of acetylcholinesterase (AChE) activity has
been adopted since 1972(1) and has proved to be a
simple, safe, effective and accurate method for
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diagnosis of such a disease(2) and is now used as
an intermediate diagnostic procedure in most pedia-
tric surgical centers in western countries(3-3).

In an attempt to introduce this procedure
in Thailand and to assess its accuracy, the prospec-
tive study was launched in two parts. The first part
of the project was the attempt to find the most
appropriate method for AChE activity staining. The
experiment was performed in 1989. The method and
result are reported here. The second part was the
assessment of such a procedure in the clinical field
for diagnosis of Hirschsprung’s disease and will be
published separately.

MATERIAL AND METHOD

The authors surveyed all the staining
methods for demonstrating AChE activity that could
be employed with the equipment available. We
decided to try two possible methods. One was the
direct coloring thiocholine method for cholineste-
rase proposed by Karnovsky and Roots in 1964(6),
The second was Lake’s method(2). We used rectal
suction biopsy specimens from known cases of
Hirschsprung’s disease for testing the methods. We
could not demonstrate acetylcholinesterase by Kar-
novsky and Roots’ method, but we succeeded in
Lake’s method with some modifications.

Ten rectal suction biopsy specimens from
known cases of Hirschsprung’s Disease (HD) and
two specimens of non HD cases were obtained by
using Noblett instruments. The specimens were put
into the freezing microtome and embedded in the
OCT compound as the cryoprotective agent. The
temperature in the freezing microtome was approxi-
mately -30°C. Cryostat sections were cut at 8-20 p
in a plane perpendicular to the mucosal surface.
Some sections were checked with hematoxylin and
eosin staining to ensure that the specimen was
covered with columnar epithelium and that both
mucosa and submucosa were present. The sections
were fixed in 4 per cent formaldehyde solution in
0.1 M calcium acetate for 3 seconds, rinsed in dis-
tilled water for 10 seconds and incubated for one
hour in a mixture containing acetylthiocholine
iodide as the substrate for acetylcholinesterase. The
mixture contained 5.0 mg acetylthioholine iodide,
6.5 ml of 0.1 M acetate buffer pH 6.0, 0.5 ml of 0.1
M sodium citrate, 1.0 ml of 30 mM copper sulfate,
1 ml distilled water, 1 ml of 5 mM potassium ferri-
cyanide and 0.2 ml of tetraisopropyl pyrophospho-
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ramide. The section was washed briefly with dis-
tilled water (10 seconds) then treated with 0.05 per
cent diaminobenzidine tetrahydrochloride (DAB) in
distilled water for 45 minutes at room temperature.
The sections were washed with distilled water (10
seconds) then treated with 1 per cent aqueous
osmium tetroxide for 5 minutes and washed well
with distilled water. The sections were dehydrated
in graded alcohol, cleared in xylene and mounted
with permount. The sections were examined under
a light microscope.

The other sections were treated identically
but omitting the substrate (acetylthiocholine
iodide).

RESULT

The AChE stained slides were examined
under a light microscope. Abscence of dark stained
nerve fibers or presence of occasional small thin
nerve fibers in the lamina propria, muscularis
mucosae and submucosa constituted normal AChE
activity or a negative pattern (Fig. 1A). Presence of
a network of coarse nerve fibers in the lamina pro-
pria, muscularis mucosae and/or a thick nerve
trunk in the submucosa was designated a positive
pattern or indicated increased AChE activity (Fig.
1B).

All known cases of HD showed the in-
creased AChE activity but exhibiting different
patterns which will be further discussed. No AChE
activity was seen in the sections incubated in the
solution without substrate. In the aon- HD cases,
only occasional small thin nerve fibers were seen in
the lamina propria. (Fig. 1A)

DISCUSSION

We have modified the acetylcholineste-
rase staining method proposed by Lake BD in 1978.
In our procedure the main equipment is the freez-
ing microtome available in every anatomical and
pathological laboratory. Instead of mounting the
specimens on blocks of animal liver, we embedded
them in the OCT compound precooled in the freez-
ing microtome. We did not freeze the specimen in
hexane maintained at —80°C and distilled water
was used instead of tap water. The duration for
treating the specimen in osmium tetroxide was
reduced from 10 to 5 minutes in order to minimize
precipitation. The authors also did not counterstain
with Carazzi’s hematoxylin in the last step. Our
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Fig. 1.

modified technique was successful in demonstrating
acetylcholinesterase activity in the nerve as shown
in Fig. 1B. The prominent nerve fibers staining for
AChE were seen in the lamina propria and muscu-
laris mucosae. The finding was in agreement with
several previous studies(1,2,7-11),

SUMMARY

The histochemical study for acetylcho-
linesterase activity was first introduced in Thailand
to diagnose Hirschsprung’s disease in 1989. The

Rectal suction biopsy stained for AChE activity.

(A) From a normal control, occasional small thin nerve fibers (arrow) were seen in the lamina
propria (LP).

(B) From known case of HD, coarse nerve fibers in the lamina propria (LP), muscularis mucosae
(MN) and thick nerve trunk in the submucosa (SM) were seen.

staining method was modified from the standard
technique.
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