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ABSTRACT

The wall of the gastrointestinal tract presenteesive plexuses of nerve fibres and neuronal cedids
responsible for the modulation of the rhythmic gaistestinal peristaltic activities, among othendtions.
One of the most developed ganglionated plexuséiseofastrointestinal tract is the Myenteric plelasated
between the inner circular layer and outer longitadlayer of the smooth muscle tunica. The musouéaof
fundus, body and pyloric parts of stomach are ckfily disposed and they perform different funcsionhus

the present study was conducted to study the mgemiexus of all parts of stomach by counting tlenber

of collections of neurons, number of neurons inheagllection, diameter and area of the neuronshef t
plexus. The stomach walls of 1 cm in size were riakem 5 cadavers of medical post mortem cases from
Postgraduate Institute of Medical Sciences & Retedhandigarh and were processed for paraffincsesct

5 and 10p thick sections were stained with haenyétoand Eosin and examined under light microscope.
Randomly selected sections were photomicrograpkedwdigital camera and morphometrical analysis was
done using Image—Pro Express software. Number l@gations of neurons was maximum in fundus with an
average of 4.521 and each collection on an averagiin 5.27 neurons ranging from 1-31, while bbdg
3.292 collections containing 1-19 neurons (meaf98), pylorus had 3.883 collections of neurons Wwhic
contained 1-16 neurons (mean: 4.411). The neur@ne wlassified as small, medium and large accoriting
the size of the area of their cell bodies. In thisy, 11.3% neurons were found to be small, 69.5%iume
and 19.1% large in fundus, 8.7% small, 80.6% medam 11.2% large in body and 11.1% small, 74.3%
medium and 14.5% large in pylorus.
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INTRODUCTION

The wall of the gastrointestinal tract presentseesive plexuses of nerve fibres and neuronal cedids
responsible for the modulation of the rhythmic gaistestinal peristaltic activities, among othendtions
even in the absence of the control from CNS. Theseuses compose the Enteric Nervous System (ENS).
One of the most developed ganglionated plexuséseahtestinal wall is the myenteric plexus (or Awsch’s
plexus) located between the inner circular layet @unter longitudinal layer of the smooth muscleidan The
musculature of fundus, body and pyloric parts & ghomach are differently disposed and they perform
different functions. The muscles of the upper regibstomach exert a maintained moderate tonic actitm

on its stored contents whereas the muscles of lpatrare much more motile and peristétic.

Hence the morphometrical study was planned to stiselynyenteric plexus of fundus, body and pyloacte
of stomach by counting the number of collectionse@iirons, presence of neurons in each collectiameter
and area of neuronal cell bodies to find out if teeronal population of these parts differs aceaydo their
function.

MATERIALSAND METHODS

One cm piece from the same region of fundus, badypylorus containing entire wall was taken fromduilt
cadavers of medical post mortem cases from Postgtadnstitute of Medical Sciences and Research,
Chandigarh and were processed for paraffin secipnd and 10u thick sections were stained with: (1)
Hematoxylin and Eosin (H and E), and (2) Marslaaties and Erikson’s silver stain. Consecutive Sices

of 10th H&E stained slide of each block were phoapped using digital camera and morphometricalysigl
was done using Image Pro Express software. The auofbcollections of neurons, presence of neurans i
each collection, diameter and area of neuronal lwedlies were tabulated and statistically analyZdue
neurons were classified on the basis of their am&a small, medium and large. The neurons with srea
smaller than the mean minus its standard deviatiere considered small, those above the mean @us it
standars(lj deviation were considered large, and timdsemediate to these values were considered mediu
neurons.

RESULTS

Myenteric plexus of stomach contains 1-9 ganglsrfgamultipolar neurons of various sizes and shapts
eccentric nucleus scattered through out the orgian {-3).



o In fundus, large elongated ganglia having neurcasked in a characteristically tight fashion in the
connective tissue surrounded by satellite cellsewsserved (Fig. 1). 1-3 collections were presemt7.6%

of the sections (Table 1) having 5.270+5.684 maamber of neurons (Table 2). Mean area was fourlzeto
99.47+35.739 with a range of 10.263-254.994 (T&)leThe neurons were of various sizes and 69.5%
neurons were of medium size (Table 4).

o In body, the ganglia were elongated and triangptesent in the connective tissue surrounded bylisate
cells (Fig. 2). 1-3 collections were present ind88.of sections and 7-9 collections were found oml®.4%

of sections (Table-1). The mean value of numbaneairons in these collections was 3.198+2.588 (TFaple
Mean area of neurons was 127.547+43.929 with aerafid4.184-317.527 (Table3). Of the total, 80.66 o
neurons were observed to be of medium size (Tgble 4

o In pylorus, the ganglia appeared compressed in mbsthe sections, the long axis of which lay
perpendicular to the circular muscle layer (Fig. BB and 4-6 collections of neurons were foun&W0%

and 45.2% of sections respectively (Table-1). Treamvalue of neurons was found to be 4.111+4.287 in
these collections (Table-2). Mean area of neunwas 131.431+35.962 ranging from 65.111-259.660
(Table3). 74.3% neurons were of medium size whevaBs11.1% neurons were of small size (Table-4).

The difference of size of neurons between fundwstady (p<0.001) and fundus and pylorus (p<0.05% wa
found to statistically highly significant. The numtbof collections of neurons and number of neuinrihose
collections were found to be more in fundus bu¢ sias less as compare to body and pylorus. Thenmoauxi
number of collections in body was 1-3 and was foun®3.4% of sections. Largest neuron having area
317.527 pm? was found in body of the stomach.

The observations from the present study show tieatrtyenteric plexus of stomach contains large numbe
collections of nerve cells of different sizes.

DISCUSSION

The collection of neurons in the connective tissagveen the inner circular and outer longitudiagkers of
smooth muscle tunica was present in all the sestiminthe specimen. Bowgmlescribed these complex
amalgamations of neurons as ganglia which utiliagide variety of neurotransmitters. WHilstated that
these neurons in ganglia are gathered into londscavhich fuse into one another lacking a clear deatin

into ganglia. All these complex neuronal networks ambedded in the wall of gut and are described as
enteric nervous systehi:° The number of enteric neurons probably exceeds dh#éihe remainder of the
peripheral nervous system and is at least equahab of the spinal corf® They also stated that the
complexity and size of the ENS reflects its abititymediate reflexes in the absence of input frbentirain or
spinal cord. Partn&rhas described ENS as integrated brain in its agitt and has over 100 million neurons
more in number than in the spinal cord which inferthe brain regarding the danger of infected fogd b
inducing nausea and abdominal pain. In the prestedy, the number of collections of neurons and bemof
neurons in these collections were found to be nfandus but neuronal size was less as compabedy

and pylorus. The difference of size of neurons ketwfundus and body, fundus and pylorus was olgeove
be statistically significant. In the present stuthge size of the neurons varied from 10.263-317 527 and
neurons were surrounded by satellite cells. Schtfieand Jesséh studied these satellite cells
ultrastructurally and stated that they resembles¢hof Schwann cells and are derived from neuratcre
Natal divided the neurons into small, medium and largeabse of the presence of large range of neuronal
size and also stated that the large neurons makbeumajor neuronal population. Gabgllabserved large
neurons make up larger neuronal population in dooaeof rat. Though in the present study, the nesiron
were similarly described as large, medium and smsilhg the same methodology but the medium size
neurons were more in number than large. Large adium size neurons of the present study were nalgtip
neurons which are described to control gastroimastmotility; secretion and possibly absorptiondan
considered to be a part of sympathetic and paraatmapic nervous systefriThere are two secretomotor
neurons in myenteric plexus, one are cholinergitthe other non-cholinergic neurofs.

The small neuron was 8.75 pm?2 in body, 11.11 pnpyiorus and 11.34 um? in fundus in the preserdystu
which are probably sensory neurons as describdigreahich respond to mechanical, thermal, osmatid
chemical changes. Though some of these small newaon described to be interneurons and are largely
responsible for integrating information from seryspeurons and providing it to enteric neurd@ut of total
neurons, 7.0% are interneurdiis? Reflex function of bowel independent of the celntexvous system arises
because of the coordinated activity in their seps@urons, interneurons and excitatory and inhipitootor
neurons. The neuronal mechanisms that coordinatéugation rely on a complex interplay between many
neuroactive mediators and their recepfdrdlatall also stated that probably number of smaller neuveas
more but they remained unstained. The size of malqmopulation may depend upon the eating habitsnof
individual as' described the reduction of the cell body size amincrease in the population of small neurons
on the rat subjected to hypoproteic chow. Cellalgrertrophy, including in neurons, can be consider® a
basic response mechanism in instances where tleearel under aggression, such as decrease of miutrie
supply or of necessary stimuli for their functioginAs a result the cells get adapted, with decckase



metabo}iasm, leading to a decrease in the turno¥eher own structures and then to a reductionhigirt
volume:

The variation in the neuronal population betweamdfis, body and pylorus may be probably due to rdiffe
functions of each part of stomach. As the functod disposition of smooth muscle tunica in theseetiparts
of the stomach are different as described in mbiteotext book$:*’
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Table-1: The number of collections of neurons in myentphéxus of stomach

Part of stomacjMean (Range) % of collectiong % of collections | % of collections
(1-3) (4-6) (7-9)
Fundus 4.521 (1-9) 47.6 42.8 9.5
Body 3.292 (1-8) 63.4 34.1 2.4
Pylorus 3.883 (1-9) 50.0 45.2 4.7

Table 2: The number of neurons present in collection of mgec plexus in stomach

Part Mean Range
Fundus 5.270+5.684 1-31
Body 3.198+2.588 1-14
Pylorus 4.111+4.287 1-16




Table 3. Area of neuron (um?) in each part of the stomach

Part of stomaclj Mean area of neurof Range
Fundus 99.472+35.739 10.263-254.994
Body 127.547+43.929 14.184-317.527
Pylorus 131.431+35.962 65.111-259.660

Table 4: Cell population according to size of neuron intepart of stomach

Part Small (%) Medium (%) Large (%)
Fundus 11.3 69.5 19.1

Body 8.7 80.6 11.2
Pylorus 111 74.3 14.5

Fig.1. Photomicrograph of fundus of stomach showing ctitee of neurons in muscularis propria (m);
neurons (n), connective tissue (c), satellite qslls(H and E, X650).



Fig.2. Photomicrograph of body of stomach showing coilbectof neurons in muscularis propria (m);
neurons (n), connective tissue (c), satellite gslls(H and E, X650).

Fig.3. Photomicrograph of pylorus of stomach showingemtibn of neurons in muscularis propria (m);
neurons (n), connective tissue (c), satellite gslls(H and E, X650).



