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The chinchilla (Chinchilla laniger) is an animal
species of the order rodentia closely related to
the guinea pig (Cavia porcellus). They are
capable of surviving without feeding and drinking
for 2 weeks or over. The animal is characterized
by the large intestine 1.5 times longer than the
small intestine, as well as by the sacculated
cecum and large colon being comparable with
those of the pig, horse and rabbit. This study is to
disclose the ultrastructure of enterocytes in the
large intestine of the chinchilla.

Eleven adult male chinchillas aged 2 to 3 years
were fed freely with water and pelletted labora-
tory chow (Oriental Yeast, Chiba). Animals
were anesthetized with pentobarbital sodium
(Nembutal, Abbott Lab., North Chicago,
'U.S.A.) and perfused through the cranial mesen-
teric artery with physiologic saline and 0.1 M
cacodylate buffer, pH 7.4, containing parafor-
maldehyde (1%) and glutaraldehyde (2.5%)
(CBFG). For transmission electron microscopy,
portions of the ileum, cecum, proximal and distal
large and small colons were fixed in CBFG,
rinsed with 0.1 M cacodylate buffer, pH 7.4, and
postfixed with 1% osmium tetroxide. After de-
hydration with graded series of ethanol tissues
were embedded in araldite, and ultrathin sections
were stained with uranyl acetate and lead citrate.
For scanning electron microscopy, tissues were
fixed overnight in CBFG and then rinsed with 0.1
M cacodylate buffer, macerated in 20% NaOH at
60°C for 30 min. Tissues were then rinsed
thoroughly with 0.1 M cacodylate buffer and
sputter-coated with gold after dehydration at
room temperature.

The mucosa of the large intestine was covered
with simple columnar epithelium (Fig. 1) consist-
ing of absorptive, mucous (goblet) and endocrine
cells. By transmission electron microscopy, a
Golgi apparatus was present in the supranclear
area of epithelial cells. The smooth- and rough-
surfaced endoplasmic reticulum and mitochon-
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Glycogen particles (arrows) within entero-
cytes of the large colon mucosa. The bar indicates
sampling for electron microscopy. Toluidine blue
stain. X 100.

Fig. 1.

dria were dispersed throughout the cytoplasm,
being less in number at lower portion of the
cytoplasm. There were many vesicles and va-
rious-shaped lysosomes mainly at the intranuc-
lear region. Glycogen particles were seen only in
the absorptive enterocytes of the cecum and large
colon (Figs 1, 2).

The absorptive enterocytes of the cecum and
large colon had infoldings faced on the basement
membrane (Fig. 2). The basal infoldings were
1.25 to 1.6 um high. The cytoplasm within the
infoldings had dense bodies 50 to 80 nm in
diameter as well as coated vesicles and microfila-
ments (Fig. 3). By scanning electron microscopy,
the different-sized basal infoldings were observed
as finger-shaped projections (Fig. 4).

No basal infoldings were observed in crypt
cells, goblet cells, endocrine cells nor in most
follicle associated epithelial cells (FAE cells) of
the large intestine (Figs 5, 6). There were no
infoldings in absorptive enterocytes of the small
intestine and small colon, which had well-
developed lateral interdigitations.
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Fig. 2. Basal infoldings (arrowheads) of large colon
enterocytes with perinuclear glycogen particles
(arrowhead). Bar=1 um.

These ultrastructural characteristics might be
probably related to the colonic separation
mechanism described by Bornhag [3, 4]. The
basal infoldings in the absorptive enterocytes of
the cecum and large colon might reflect active
transport of electrolytes and water as seen in the
renal convoluted tubules [15] and the striated
ducts of the salivary glands [17]. While the basal
infoldings in renal tubular epithelium are made
up of the lateral interdigitations [14, 16], those of
the large intestine of the chinchilla were formed
by the basal cytoplasmic membrane. Similar
morphology was described with the salt glands of
avian and turtle species [1, 18], as well as the
ciliary body [7], the choroid plexus [9] and the
clear cells of the eccrine sweat glands (10, 12] of
other species. Glycogen accumulation in entero-

Fig. 3. Basal infoldings with dense bodies and
microfilaments at a non-taenia coli site of the large
colon. Bar=0.6 ym.

Fig. 4. Irregular finger-shaped basal infoldings.
Bar=1.2 um.

cytes was described in the fetus of the rat,
human, rabbit and guinea pig [2, 6, 8, 11] but not
in the weanling rat [13] and adult rabbit [5],
suggesting that the enterocytes of the large colon
of the chinchilla might be of less differentiated

type.
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Fig. 5. Enterocytes with basal infoldings and a goblet cells in the large colon. Bar=1.3 um.
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