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(f) Rectum. Argentaffin cells were observed in th

(@) Jejunum. The lamina propria (P) containing a
(M), the inner layer from which muscle stranc
tunica muscularis (TM) showing septa of dens

(h) Duodenum. The mucosa is marked (M) while
(IC) and outer longitudinal (OL) layers of the t
points to the mesothelial serosal layer. H&E 8

(i} Jejunum. The circular layer of the tunica mu:
fibrous connective tissue (CT) in between. Ga

The lamina propria consisted of tyf reti ar
connective tissue, and revealed fine reticular d
elastic fibers, fibroblasts and plasma cells. Are  >f
diffuse and prominent localized Ilymphc ic
infiltrations were frequently observed inthe la 1a
propria (Fig. 1b). Occasionally the localized lym.ui.0-
cytic infiltrations displaced and in some ¢ s
obliterated the underlying muscularis mucosa Is
making it unclear whether it occurred in the la  1a
propria or the submucosa. A well der ip
periglandular capillary network was present v :h
extended into the mucosal folds (Fig. 1b).

The muscularis mucosa was present and cc  s-
ted mainly of longitudinal fibres (Fig. 1g). An  er
circular layer of the muscularis mucosa was g ly
developed and in most cases absent. Stran:  of
smooth muscle extended from the musc s
mucosa into the lamina propria of the mucosal is
reaching their tips (Fig. 1g).

The submucosa was thin . d reveale coll :n
and reticular fibres. A capillary network was ;o
present in the submucosa (Fig. 1g). Inthere m
the submucosal layer appeared slightly thicke d
contained larger blood vessels than observed i e
duodenum, jejunum and ileum (Fig. 1¢).

The tunica muscularis consisted of a  :ll
developed inner circular layer and a narrower  er
longitudinal layer. (Fig. 1h). Well developed sl ts
of dense fibrous connective tissue separater e
muscle layers into distinct bundles (Fig. 1g &i) s
phenomenon was more obvious in the circular  er
but could also be observed in the longitudinal  er
to a lesser degree.The connective tissue in = se
strands was continuous with connective tissue e
submucosa. Capillaries and inglionic nerve lIs
were present in the connective tissue bi vee e
circular and longitudinal layers as well as inthe n-

tive tissue sheets within the muscle layers.

The subserosa was well developed and cons  :d
of a loose connective tissue containing collager 1d
reticular fibres. Blood vessels, adipose tissue 1d
nerve bundles were abundant in this layer. e
serosa consisted of a layer of typical mesot al
cells resting on the subserosal loose conne /e
tissue (Fig. 1h).

DISCUSSION

The mucosa of reptiles in general is said to  n-
sist of intestinal folds and to be devoid of vill 1d
tubular intestinal glands (Patt & Patt, = 9;
Andrew, 1959). In the present study, how :r,
tubular intestinal glands, which resembled the »i-
cal crypts of Lieberkiihn of mammals, were b-
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ses of the crypts. Masson Fontana 200 x

d plexus separated from the submucosa (S) by the muscularis mucosa
in into the cores of the mucosal folds (arrow). The circular layer of the
rous connective tissue (CT). H&E 20 x

arow points to the blood plexus in the lamina propria. The inner circular
a muscularis are visible. The submucosa is marked (S) while the arrow

aris showing the bundles of smooth muscle (SM) with layers of dense
nic nerve cells are marked (G). H&E 20 x

served. In a study on an unknown species of croc-
odile, T6rd (1930) did not mention the occurrence of
villi but made reference to longitudinal mucosal folds
which became higher distally in the small intestine.
In the same study he reported anastomosing of
these folds. In the present study, distinct mucosal
folds became higher towards the middle of the small
intestine. They branched and anastomosed. Tord
(1930) reported the presence of crypts of Lieber-
kdhn in the crocodile similar to the crypts seen in the
present study. The present study is the first report
on the diminishing in height of the mucosal folds
towards the ileum and ileorectal junction and their
final disappearance in the rectum.

In the present study the intestinal mucosa was
lined by simple columnar epithelium and not the
stratified columnar type Reese (1913) reported in
the Floric alligator. Structurally the enterocytes
seen in the present study are in agreement with
those described by Luppa (1977) and with those
observed in the mammalian intestine (Bloom &
Fawcett, 1975). Well developed microvilli observed
in the present study are in line with the findings on
enterocytes of reptiles (Andrew, 1959). The topo-
graphic distribution and structure of goblet cells
observed in the present study were similar to those
described by Luppa (1977) but in contrast to the
study by Reese (1913), who did not observe goblet
cells at all. The failure to demonstrate Paneth cells
in the present study confirms the findings of Térd
(1930) but conflicts with the report cited by Luppa
(1977), who demonstrated Paneth cells in the crypts
of all regions of the intestine of C. niloticus.
According to Luppa (1977) the granules of the
Paneth ce may be dissolved by acid in the fixative
and this may account for their absence in the pre-
sent study. The presence of argentaffin or
enterochromaffin cells in this study is confirmed by
the findings of Gabe (1973) who demonstrated
these cells in the duodenum of C. niloticus. Further
investigation is needed to determine whether or not
the cells seen in the present study correspond to the
first enterochromaffin type described by Gabe
(1973) or the second, non-indolic type. In the same
paper he warned that negative results for argentaffin
reactions may be obtained in tissues fixed in Bouin’s
fluid which may be the reason for the relative scar-
city of these cells in the present study. This may be
why the distribution of argentaffin cells in the present
study is in agreement with the distribution in mam-
mals (Bloom & Fawcett, 1975).

Observations on the lamina propria in the present
study are in line with findings by T6rd (1930) who
reported both lymph follicles and blood plexuses in
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the lamina propria of a crocodile. Evenly distributi
lymphocytic infiltrations were observed in the lamil
propria of the entire intestinal tract of the crocodi
This is in contrast to the findings of Avry & Bonichc
(1958a) who observed an increase of lymphocy
infiltrations toward the rectum 0 e same specie
The lamina propria seen in the present st. ' al
resembled the mammalian type (Bloom & Fawce
1975). However, lymphocytic inf  ations se« 1ed
occur mostly in the lamina propna in the prese
study, in contrast to the situation observed in t
small intestine of mammalian carnivores where ly|
phocytic infiltrations occur in the submucosa (Bloc
& Fawcett, 1975).

The structure of the muscularis mucosa in tl
stu  is in agreement with the findings of T¢
(193V) who also found it not to be a clear dout
layer. The smooth muscle bundies extending frc
the rudimentary inner circular layer of
muscularis mucosa into the cores of the muco:
folds seen in the present study were confii =d
the findings of Toro (1930).

The findings of the present study, as well
Reese’s (1913) on the Florida alligator, are
agreement that the submucosa is poorly developt
and thus seems to be typical for  >codilians.

The structure of the tunica muscularis seen in
present studv is in line with reports on other rrocc
lians (Tord, 330; Reese, 1913). However, ep
sent study is the first to report distinct sheets of ¢
nective tissue between, and in, both layers of |
tunica muscularis. Although the arrangement
these sheets is m @ haphazard than the famii
distribution of dense 1ibrous con ctive tissue in-
stratum compacta of the carnivore stomach (Ban
1986), it may be possible that these sheets hav
similar function in preventing perforation of the
by sharp objects. The occurr~nce of ganglic
nerve cells between the muscle yers is consist
with Luppa’s (1977) findings.

From the results of the present study it is cl
that the histology of the intestinal tract of the
niloticus does not« fer dramatically from that se
in carnivorous mammals. This study serves a:
basis for histopathological investigations which
neccessary from time to time at crocodile farms.
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