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Abstract : The regional distributions and relative frequencies of endocrine cells were studied
histochemically (Grimelius and Masson-Hamperl (M-H) silver methods) in the alimentary tract of
the red-eared slider, Trachemys scripta elegans . Samples were taken from the esophagus, fundus,
pylorus, duodenum, jejunum, ileumn and large intestine. Argyrophil (Grimelius-positive) cells and
argentaffin (M-H-positive) cells were found in the whole alimentary tract in this study. Spherical
to spindle and/or oval to round-shaped argyrophil or argentaffin cells were located in the gastric
glands of the stomach regions, in the basal portion of the epithelium of intestinal tract or the
esophagus with variable frequencies. Argentaffin cells were more numerously detected in the
whole alimentary tract compared with those of argyrophil cells in this study.

Argyrophil cells were observed in the whole alimentary tract including the esophagus and the
most predominant region was the rectum with moderate frequency. The relative frequency of
these cells was rare in the esophagus, fundus, duodenum, jejunum and ileum, respectively and a
few frequency in the pylorus.

Argentaffin cells were also observed in the whole alimen-tary tract including the esophagus
and the most numerously demonstrated region was the rectum with numerous frequency. They
were observed with a few frequencies in the remaining regions of the alimentary tract except for
the rectum, respectively.

However, to know the exact type of the argyrophil cells and argentaffin cells that were
observed in this study, more developmental methods such as immunohistochemistry were needed.
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Introduction

The red-eared slider, Trachemys scripta elegans , belong-
ing to the Emydidac in order Testudines habitating south
part of America and it is also called Florida turtle because
of their habitation regions. Recently, this slider has been
highlighted as a pet animal in the worldwide including
Korea. On the other hand, it is a problem that the neglected
sliders once reared as a pet caused the destruction of ecosys-
tem in non-natural habituated Korea. Gastrointestinal en-
docrine cells dispersed in the epithelia and gastric glands of
the alimentary tract synthesized various kinds of gastrointe-
stinal hormones and play an important role in the phy-
siological functions of the alimentary tract'. Until now, the
investigation of gastrointestinal endocrine cells is considered
to be an important part of a phylogenic study’. In addition,
the regional distributions and relative frequencies of these
endocrine cells were varied with animal species and feeding
habits’. Although many studies have elucidated the regional
distribution and relative frequency of different endocrine
cells in the alimentary tract of the various vertebrates, stu-
dies on the reptilia have received little attention. Most re-
cently intensive studies have been done on the reptilian
species because their phylogenetical tree is situated in mid-
dle of the evolution of vertebrates®.

Grimelius and Masson-Hamperl (M-H) silver methods were
widely used as a method for identification of gastrointestinal
endocrine cells™ but untill now, the chemical characteristics
of the Grimelius-positive argyrophil cells remained as un-
solved problem™. Kotze et al’. reported that the intestinal
tract of the Nile crocodile (Crocodylus niloticus) is shown
to be line with the situation in crocodilia and also exhibits a
resemblance to that of camivorous mammals. Pastor et al *°.
suggested that the tracheal epithelium of Testudo graeca and
Pseudemys scripta elegans consisted of three cell types- mu-
cous, ciliated and basal- and the Grimelius silver argyrophil
technique was positive in a population of tracheal cells. In
addition, the appearance of argentaffin and argyrophil cells
in the intestines of Xenodon merremii was demonstrated’.

But little data is available on the regional distribution and re-

lative frequency of endocrine cells along the entire length of
the gastrointestinal tract (GIT) including the esophagus of
the Emydidae.

The purpose of the present study was to clarify the re-
gional distribution and relative frequency of the endocrine
cells in the alimentary tract of the Emydidae, Trachemys
scripta elegans by Grimelius and M-H silver methods.

Materials and Methods

Five adult (16~20cm in diameter) red-ear sliders of the
Emydidae, Trachemys scripta elegans, were captured in the
Kyungsan and were used in this study without sexual dis-
tinction. The animals were anesthetized with ethyl ether. As
there was no clear demarcation between the regions of the
large intestinal portions differently from mammals, the al-
imentary tract of the red-eared slider was divided into 7 por-
tions (esophagus, fundus, pylorus, duodenum, jejunum, ile-
um and rectum) modified the division of the desert tortoise
(Xerobates agassizii)”. After phlebotomized, samples from
the esophagus, fundus, pylorus, duodenum, jejunum, ileum
and rectum were fixed in Bouin's solution. After paraffin
embedding, 3~4pm serial sections were prepared. Represen-
tative sections of each tissue were stained with hematoxylin
and eosin for light microscopic examination of the normal
alimentary architecture.

Each representative sections were deparaffinized, rehy-
drated and silver stained with the Grimelius methods® for ar-
gyrophil cell identification, and M-H methods® for argenta-
ffin cell identification.

The regional distribution and relative frequency of the Gri-
melius-positive argyrophil cells and M-H-positive argentaffin
cells were observed under light microscropy.

Result

Spherical to spindle and/or oval to round-shaped argyro-
phil or argentaffin cells were located in the gastric glands of
stomach regions, in the basal portion of the epithelium of in-
testinal tract or esophagus with variable frequencies. Argen-
taffin cells were more numerously detected in the whole ali-
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mentary tract compared with those of argyrophil cells in this
study. The regional distribution and relative frequency of ar-
gyrophil and argentaffin cells were showed in Table 1.

Argyrophil cells were demonstrated in the whole alimentary
tract with various relative frequencies. Spindle shaped ar-
gyrophil cells were found in the interepithelial cells in the
epithelium of the esophagus with rare frequency (Fig 1a).
Spherical to spindle shaped cells were detected in the basal
portion of the surface epithelium of the fundus but oval to
round shaped cells were observed in the gastric glands.
They were demonstrated in this region with rare frequency
(Fig 1b). Similary to the frequency of the fundus, spherical
to spindle shaped cells were detected in the basal portion of
the surface epithelium of the pylorus but oval to round shap-
ed cells were observed in the gastric glands. They were de-
monstrated in this region with a few frequency (Fig 1c).
Spherical to spindle shaped cells were detected in the basal
portion of the simple columnar epithelium of the duodenum
with rare frequency (Fig 1d). The shape, relative frequency
and regional distribution in the jejunum were similar to that
of the duodenum (Fig 1e). Spherical to spindle shaped cells
having long cytoplasmic process that was extended toward
luminal cavity were observed in the basal portion of the ep-
ithelium of the ileum with rare frequency (Fig 1f). In the
rectum, which was the most predominant regions in this
study with moderate frequency, various shaped cells were
detected in the interepithelial cells in the surface epithelium
(Fig 1g).

Argentaffin cells were demonstrated in the whole alimen-
tary tract with various relative frequencies. Spindle shaped
argentaffin cells were found in the interepithelial cells in the
epithelium of the esophagus with a few frequency (Fig 2a).

Spherical to spindle shaped cells were detected in the basal
portion of the surface epithelium of the fundus but oval to
round shaped cells were observed in the gastric glands.
They were demonstrated in this region with a few frequency
(Fig 2b). Similarly to the frequency of the fundus, spherical
to spindle shaped cells were detected in the basal portion of
the surface epithelium of the pylorus but oval to round shap-
ed cells were observed in the gastric glands. They were de-
monstrated in this region with a few frequency (Fig 2c).
Spherical to spindle shaped cells, among those of cells some
cells having long cytoplasmic process that was extended to-
ward luminal cavity were existed, detected in the basal por-
tion of the simple columnar epithelium of the duodenum
with a few frequency (Fig 2d). The shape, relative fre-
quency and regional distribution in the jejunum and ileum
were similar to those of the duodenum (Fig 2e, f). In the rec-
tum, which was the most predominant regions in this study
with numerous frequency, various shaped cells were detected
in the interepithelial cells in the surface epithelium (Fig 2g).

Discussion

The endocrine cells in the alimentary tracts appeared re-
markably different in the regional distribution, relative fre-
quency and cell types with animal species and each regional
part of the digestive tract'>"
tribution and relative frequency of the endocrine cells that

. Until now, the regional dis-

were located in the GIT were extensively studied by various
methods including histochemistry, immunohistochemistry and
ultrastructure but the most classical methods for identifying
the endocrine cells in the alimentary tract was silver impreg-
nate methods™, Most of endocrine cells located in the GIT

Table 1. The regional distributions and relative frequencies of the endocrine cells in the alimentary tract of the red-cared slider.

Trachemys scripta elegans

Esophagus Fundus Pylorus Duodenum Jejunum Tleum Rectum
Argyrophil cell” £ + + + + + ++
Argentaffin cell”) + + + + + + +++

V) Grimelius-positive cells, 2 Masson-Hamper-positive cell,

*Relative frequencies; +++ : numerous, ++ : moderate, +: a few, * : rare.
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were subdivided to types by silver impregnate methods*™®.
Namely, they were Grimelius-positive argyrophil cells and
M-H-positive argentaffin cells and especially, these two methods
have been used widely in the identification of the endocrine
cells in the GIT and panceas but these cells were showed
quite different patterns in the regional distribution and re-
lative frequency**"®.

About silver staining of the endocrine cells, Kim' as-
serted that argyrophil cells should be more numerously de-
monstrated than argentaffin cells in rat and human GIT and
they also insisted that the appearance of argyrophil cells
should be more rapidly observed than those of argentaffin
cells at the stages of ontogeny. In addition, the relative fre-
quencies of these cells were changed to similarly step-by-
step during ontogeny, and it was observed that a sudden in-
crease of these two types of endocrine cells was detected after
birth. Chung and Kwun'® reported that argyrophil cells were
numerous and argentaffin cells were found in the fundus
while rare or a few argentaffin cells were found in this re-
gion, but they persisted that argyrophil cells should be not
observed in the intestine. Also Chung" reported that these
two types endocrine cells were observed in the basal portion
of the fundus and in the small intestine, these cells were de-
tected more numerously than the frequency of the large in-
testine.

In the present study, argentaffin cells were more numerously
detected in the whole alimentary tract compared with the fre-
quencies of argyrophil cells in this study and these cells
were more numerously detected in the large intestine com-
pared with the frequencies of the small intestine. The re-
gional distribution and relative frequency of these cells in
the fundus were quite different from those of the Chung and
Kwun'®, and the appearance of argyrophil and argentaffin
cells in the intestinal tract of the slider was different from
the results of Chung and Kwun'® who reported that ar-
gyrophil cells were not detected in the intestine. Deduce
from El-Sahly and Grimelius® who suggested that the
methods used at sampling could influence the appearance of

endocrine cells in the GIT, it is considered that these diff-
erences were not originated from absence of these argyrophil
cells in the intestine but fixation problem. Quite differently

from the previous report'””!

, argentaffin cells were more
numerously detected in the whole alimentary tract compared
with those of argyrophil cells in this study. These diff-
erences were considered, as species-specific characteristic
problem of Emydidae but it is difficult to conclude because
of the absence of other available data about the argyrophil
and/or argentaffin cells in the alimentary tract of the other
Emydidae. However, similarly to Solcia et al”. who reported
that argyrophil and argentaffin cells were used as a iden-
tification index of non-amine endocrine cells in the GIT,
these cells were observed in the whole GIT including the
esophagus. The results that argyrophil and argentaffin cells
were more numerously detected in the large intestine com-
paring with to the frequencies of the small intestine in this
study were well correspond to those of the previous reports™?.

Anyway, the shape of the endocrine cells in the GIT was
reported that oval to round close type cells were demon-
strated in the gastric gland of the fundus and pylorus, and
spherical to spindle shaped open type cells were mainly lo-
cated in the epithelium of the intestinal tract™”. In the
present study, spherical to spindle shaped cells were ob-
served in the interepithelia of the surface epithelium of the
intestinal tract and oval to round cells were restricted to the
gastric glands of the fundus and pylorus. These results were
similar to those of other mammalian species®*?,

In conclusion, spherical to spindle and/or oval to round-
shaped argyrophil or argentaffin cells were located in the
gastric glands of stomach regions, in the basal portion of
the epithelium of intestinal tract or esophagus with variable
frequencies. Argentaffin cells were more numerously de-
tected in the whole alimentary tract comparing with those of
argyrophil cells in this study. However, to know the exact
type of the argyrophil cells and argentaffin cells that were
observed in this study, more developmental methods such as
immunohistochemistry were needed.
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Legends for figures

Fig 1. Argyrophil cells in the alimentary tract of the red-eared slider.

a, Esophagus b. Fundus c. Pylorus
¢. Jejunum f. Heum g. Large intestine
a, cf: X480; b, g: X240, Grimelius methods

Fig 2. Argentaffin cells in the alimentary tract of the red-eared slider.
a. Esophagus b. Fundus c. Pylorus
e. Jejunum f. lleum g. Large intestine
af: x480; g: X240, Masson-Hamperl methods
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