


Ultrastructure of the myenteric ganglia of grey, white and black Karakul lambs

myenteric plexus is responsible for the peristaltic
movements of the gastro-intestinal system (Rich-
ardson 1958; Gershon 1981).

The ganglia of the myenteric plexus contain neurons,
supporting cells and profiles of nerve axons (Richard-
son 1958; Baumgarten, Holstein & Owman 1970;
Gabella 1971; Gabella 1972; Cook & Burnstock
1976a; Cook & Burnstock 1976b; Fehér, Csanyi &
Vajda 1979; Hoyes & Barber 1980; Gershon 1981).
The ganglia are enclosed by a basal lamina and are
devoid of blood vessels and connective tissue (Ga-
bella 1972; Gershon & Bursztajn 1978; Gershon
1981). Branched processes of the supporting cells
form a blood-myenteric plexus barrier (Gershon &
Bursztajn 1978).

The morphology and size of the neurons in the gang-
lia vary (Gunn 1959; Gabella 1972; Cook & Burn-
stock 1976a; Fehér et al. 1979; Gershon 1981), and
the cells display a round to oval nucleus, ribosomes,
mitochondria, a Golgi apparatus, a rough endoplas-
mic reticulum, neurofilaments and neurosecretory
vesicles (Palay & Palade 1955; Richardson 1958;
Baumgarten et al. 1970; Gabella 1972; Cook & Burn-
stock 1976a; Fehér et al. 1979; Gershon 1981).

The supporting cells in the ganglia contain mitochon-
dria, ribosomes, a rough endoplasmic reticulum, a
Golgi apparatus and an oval nucleus characterized
by deep surface indentations (Gabella 1971; Gabel-
la 1972; Cook & Burnstock 1976b). The cells pro-
vide mechanical support and permit sliding of the
nervous structures - ring muscle contraction (Ga-
bella 1971). They also form part of the blood-myen-
teric plexus barrier (Gershon & Bursztajn 1978).

The axon profiles display mitochondria, neurofila-
ments and various types of neurosecretory vesicles
(Richardson 1958; Baumgarten et al. 1970; Gabella
1972; Cook & Burnstock 1976a; Fehér et al. 1979;
Hoyes & Barber 1980; Gershon 1981).

Studies on the number of myenteric ganglia and
neurons (Groenewald & Booth 1992) revealed a
paucity of these structures in the affected grey and
white Karakul lambs as compared with control black
lambs. Since the movement of the gastro-intestinal
system is dependent on the normal functioning of
the myenteric ganglia (Duncan & Phillipson 1951;
Newhook & Titchen 1974; Cooke 1986), the ultra-
structures of the myenteric ganglia in the forestom-
ach and abomasum of grey, white and black Kara-
kul lambs were compared to determine whether
there were any morphological differences.

MATERIALS AND N THODS

Five 24-h-old grey, white and black Karakul lambs
were slaughtered, and samples were taken from cor-
responding areas of the rumen, reticulum and oma-
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sum. Two additional newborn grey lambs were
slaughtered before they had suckled, and matching
samples were taken. Grey and white lambs with un-
pigmented tongues, palates and ears were specifi-
cally selected and black lambs were randomly se-
lected.

The samples were rinsed in phosphate-buffered sa-
line (PBS), pH 7,4, to remove the stomach contents.
Small blocks of tissue were immersion-fixed in 4 %
glutaraldehyde in Millonig's phosphate buffer for at
least 24 h at 4 °C. The blocks were subsequently
rinsed in Millonig’s phosphate buffer, post-fixed for
1 h at room temperature in similarly buffered 1 %
osmium ti oxide and given two final buffer washes.
The samples were dehydrated through a graded eth-
anol series (25%, 50 %, 75%, 96 % and 100 % x
2—-10 min per step), cleared in propylene oxide and
embedded in Polarbed 812 epoxy resin. Semi-thin
sections (0,5 um) were cut from each block to de-
termine suitable areas for ultra-thin sectioning. Thin
sections (0,1 um) were cut with a diamond knife on
a Reichert OmU4 ultramicrotome, stained with ura-
nyl acetate (Watson 1958) (30 min) and lead citrate
(Reynolds 1963) (4 min), and examined with a Phil-
ips 301 or CM10 transmission electron microscope
operated at 80 kV.

RESULTS

No difference could be detected in the structure of
the components of the myenteric ganglia in the ru-
men, reticulum, omasum and abomasum of grey,
white and black Karakul lambs.

In all instances the myenteric ganglia were separat-
ed from the muscle layers by a connective tissue
layer (Fig. 1). The ganglia consisted of neurons of
various sizes, supporting glial cells and profiles of
nerve axons (Fig. 1). Virtually no intercellular space
was evident between the various cell types, and the
interior of the ganglia was totally avascular (Fig. 2).
No perineurial or endoneurial sheaths surrounding
the axons in the ganglia could be demonstrated.
However, bundles of axons outside the ganglia were
surrounded by an endoneurium as described for the
peripheral nervous system (Fig. 9 and 10). The en-
doneurium consisted of the basal lamina of the
Schwann cells and a layer of predominantly longitu-
dinally orientated, fine collagen fibres (Fig. 9 and 10).

There was considerable variation in the size of the
neurons in the ganglia studied (Fig. 1). The neurons
had a large, often eccentrically placed, round to oval
nucleus with one or two prominent nucleoli (Fig. 2).
The nucleoplasm was finely granular with a few con-
densations of chromatin attached to the nuclear en-
velope (Fig. 2). Rough endoplasmic reticulum was
abundant in the cytoplasm (Fig. 3), while smooth en-
doplasmic reticulum was present in lesser quantities.
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It is concluded that despite the paucity of myenteric
ganglia and neurons in the grey and white lambs,
there is no difference between the ultrastructure of
these structures and of those in normal control
lambs.
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