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The intestines and mesentery of the nutria (Myocastor coypus) have not been
fully described. In the present study 30 adult nutrias were studied using gross
dissection. The small intestine was divided into the duodenum, jejunum and
ileum as usual. The duodenum started at the pylorus with a cranial portion,
which dilated forming a duodenal ampulla. The ileum was located within the
concavity of the caecum and attached to the coiled caecum by means of the
iliocaecal fold. The ascending colon had two ansae, one proximal and one
distal. The proximal ansa was fixed to the caecum by the caecocolic fold. The
base of the caecum and a short proximal part of the ascending colon belong-
ing to the proximal ansa were attached to the mesoduodenum descendens.
The distal ansa of the ascending colon had a proximal part which was sacculat-
ed and a distal part which was smooth. The two parts of the distal ansa of the
ascending colon were parallel and joined by a flexure of variable localisation.
The smooth part of the distal ansa of the ascending colon was attached to the
initial portion of the descending colon by a peritoneal fold. The short trans-
verse colon was directly attached to the mesoduodenum and greater omen-
tum. In conclusion, we have described the anatomy of the intestines of the
nutria and its mesentery in detail, and provided a nhomenclature list adapted to
the Nomina Anatomica Veterinaria. (Folia Morphol 2008; 67: 286-291)
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INTRODUCTION

The digestive anatomy has been studied in only
a few species of the order Rodentia. The species of
this order differ in their intestinal anatomy [3, 4, 9,
12, 14-20], and the caecum in particular shows large
differences [12].

The intestinal anatomy [13, 19, 22] and diges-
tive physiology [5, 8, 21] of the nutria has been
studied previously, showing that morphologically
the large intestine resembles that of other cavio-
morphs, notably the guinea pig [19]. Wagner [22]

divided the large intestine of the nutria only into
caecum, large colon and small colon. Snipes et al. [19]
did not use the Nomina Anatomica Veterinaria
(NAV) [6] terms, because the main topics of their
study were the histology and physiology of the
large intestine. On the basis of their results they
differentiated a proximal and a distal colon. Bon-
fert [3] already used the terms of the NAV (colon
ascendens, transversum and descendens) not only
for the nutria but also for many other rodent spe-
cies. With respect to arterial irrigation, just one
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publication exists to our knowledge [7], describing
the distribution of the mesenteric arteries and their
branches. In this publication the authors refer to
the caecum, colon ascendens (with a long ansa
formed by two segments linked at a flexure), colon
transversum and colon descendens. There is thus
no consensus on the anatomical nomenclature for
this species.

The description of the mesentery of the nutria
requires concise definitions, particularly with respect
to the divisions of the intestine. We have found two
other studies that mention parts of the mesentery
of the nutria. Bonfert [3] mentioned the ileocaecal
fold and Wagner [22] described the mesentery of
the nutria as “a wide fan-shaped fold of peritone-
um originating from the outer curvature of the
duodenum and supporting the greater portion of
the large colon”. Hullar et al. [5] concluded that the
digestive anatomy and physiology of the nutria and
the rabbit are similar. Pérez et al. [10] have described
the peritoneal folds of the rabbit, and a NAV-adapt-
ed nomenclature has been suggested for the differ-
ent parts of the intestine, with the ascending colon
being the most complex portion [11]. It is therefore
the objective of this work is to give a complete and
detailed description of the anatomy of the intestine
of the nutria, including its mesentery, with a de-
fined nomenclature, in order to improve existing
knowledge of this species.

MATERIAL AND METHODS

The study was performed using 30 healthy two-
-year-old adult nutrias (25 females and 5 males)
of a mean body weight of 5.5 kg. All the animals
were bought from a breeding farm licensed by the
Ministry of Livestock and Agriculture. They were
euthanised with an overdose of sodium thiopen-
tal administered intravenously. Twenty five ani-
mals were promptly dissected without fixation and
the other five were previously fixed by arterial per-
fusion with 10% formalin. Terms were used in
agreement with the NAV [6]. After the intestines
had been dissected and analysed, a list of NAV-
-adapted terms was compiled with reference to
these organs.

RESULTS

Divisions of the intestine

The small intestine was divided into the duode-
num, jejunum and ileum (Fig. 1). The duodenum
started at the pylorus with a cranial, dilated portion
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Figure 1. Ventral view of the isolated intestine of the nutria;

S — stomach; D — duodenum, Y — jejunum, C — caecum, | —
ileum, APC — ansa proximalis coli, ADC, PP — ansa distalis coli,
proximal part; ADC, DP — ansa distalis coli, distal part, CT —
colon transversum, CD — colon descendens, Pl — plica
ileocaecalis, AM — mesocolon ascendens of the distal ansa.

directed to the right and forming a duodenal am-
pulla. The following portions of the duodenum were
the cranial flexure and the descending duodenum,
which ended at the caudal flexure. From the caudal
flexure the duodenum ran cranially as the ascend-
ing portion.

The jejunum extended up to the beginning of
the ileocaecal fold. The ileum (Fig. 2) was located
within the concavity of the caecum.

The abdominal part of the large intestine was
divided into the ascending colon, transverse colon
and descending colon. The caecum and the ascend-
ing colon were the most voluminous sections of the
intestine of the nutria. The caecum (Fig. 1, 3) had
a coiled proximal part composed of the base and
the body and an elongated distal part that ended
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Figure 2. Left ventral view of the caecum, ileum, ansa proximalis
coli and their mesentery; white arrows — initial point of attach-
ment of the mesocolon ascendens to the mesoileum, APC —
ansa proximalis coli, PC — plica caecocolica.
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Figure 3. Left ventral view of the caecum and ascending colon;
APC — ansa proximalis coli, ADC — ansa distalis coli: PP —
proximal part, DP — distal part, Flex. — apical flexure of the
distal ansa; AM — mesocolon ascendens of the distal ansa.

at the apex. The caecum also had two taeniae and
approximately 30 haustra that increased in size to-
wards the base.

The ascending colon had two ansae, a proximal
and a distal one (Fig. 1, 3, 4). The proximal ansa
(Fig. 3, 4, APC) was located in the right half of the
abdomen and was more voluminous than the distal
ansa. The distal ansa (Fig. 3, ADC) was composed of
two parallel parts merged in an apical flexure (Fig. 3,
Flex.) of variable topographic localisation and fold-
ed back over each other. The proximal part had haus-
tra pouches (Fig. 5, ADC, PP) and the distal part was
smooth (Fig. 3, ADC, DP).
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Figure 4. Left caudoventral view of the stomach, greater omen-
tum and intestine; S — stomach, DD — descending duodenum,
C — caecum, OM — omentum majus, APC — ansa proximalis
coli, ADC — ansa distalis coli, arrow — greater omentum united
with the ascending mesocolon of the ansa distalis coli.
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Figure 5. Ventral view of the three parts of the colon. Cranial side
is at the left of the picture; APC — ansa proximalis coli, ADC —
ansa distalis coli: PP — proximal part, DP — distal part, CT —
colon transversum, CD — colon descendens, white arrows —
peritoneal fold between distal part of the ansa distalis coli and the
colon descendens.

The haustra were evident at the proximal part of
the distal ansa at its free border, while the mesocol-
ic border was smooth. The apical flexure (Fig. 3, Flex.)
connecting both parts of the distal ansa of the as-
cending colon could be found either cranially in the
sternal region or caudally near the cranial pelvic ap-
erture, either at the right or at the left side of the
abdomen.

The distal ansa was followed at the level of the
right colic flexure by the short transverse colon (Fig. 5, CT),
which turned left around the cranial mesenteric
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artery. The transverse colon was irrigated by the mid-
dle colic artery, which was a branch of the cranial
mesenteric artery. Finally, the transverse colon was
continued at the left flexure of the colon by the de-
scending colon (Fig. 5, CD).

The descending colon ran straight at the level of
the roof of the abdomen, from the left flexure of
the colon until it fused with the rectum at the left
side of the ascending duodenum.

In accordance with what we observed and the
criteria of the NAV, we made the following list of
items for the nomenclature of the intestine of the
nutria:

INTESTINUM TENUE
Duodenum
— pars cranialis;

— ampulla cranialis;

— flexura duodeni cranialis;
— pars descendens;
— flexura duodeni caudalis;
— pars ascendens;
Jejunum
lleum
INTESTINUM CRASSUM
Cecum [Caecum]
basis ceci [caeci]
corpus ceci [caeci]
apex ceci [caeci]
curvatura ceci [caeci] major
curvatura ceci [caeci] minor
taenia ceci [taeniae caeci]
haustra ceci [caeci]
Colon
— colon ascendens
— ansa proximalis coli
— ansa distalis coli

— pars proximalis

— flexura

— pars distalis
Flexura coli dextra
Colon transversum
Flexura coli sinistra
Colon descendens
Rectum

Mesentery and peritoneal folds of the intestine

The duodenum was sustained by the me-
soduodenum, with the pancreas being included in
the mesoduodenum and in the deep wall of the
greater omentum. The base of the caecum and the
mesocolon of the proximal ansa of the ascending
colon adhered to the mesoduodenum. The right
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border of the greater omentum (Fig. 4, OM) was
also attached to the mesoduodenum. The ascend-
ing duodenum was attached to the descending
mesocolon by the duodenocolic fold, which had an
average length of 4.1 cm at its free border.

The jejunum was sustained by the mesojejunum,
which contained the jejunal vessels between its
sheets. In 15 of the 30 nutrias investigated, the
terminal portion of the jejunum was folded back
over the initial portion of the ileum, with both parts
joined by a peritoneal fold, formed from both the
mesentery and the ileocaecal fold. Thus there was
a 4.0 cm deep peritoneal recess between the ter-
minal portion of the jejunum and the initial por-
tion of the ileum.

The ileum was attached to the concave border
of the caecum by the ileocaecal fold (Fig. 1, 2). The
length of the free border of the ileocaecal fold mea-
sured on average 11.7 cm and had a maximum width
of 2.0 cm at its central part.

The base of the caecum adhered to the me-
soduodenum, its caecocolic fold attached to the
proximal ansa of the ascending colon, and its ileo-
caecal fold attached to the ileum, the latter provid-
ing an indirect connection to the mesentery (me-
soileum). The caecocolic fold measured 2.5 cm in
length at its free border (Fig. 2, PC). This gave ac-
cess to a peritoneal recess that opened caudally and
was 2.5 cm deep.

In all the animals examined the ascending me-
socolon was short. The mesocolon of the proximal
ansa of the ascending colon and the mesoduode-
num joined cranially. The ascending colon was there-
fore situated near the descending duodenum (Fig. 4,
APC and DD). The ascending mesocolon of the proxi-
mal ansa was attached in its caudal part to the me-
sentery (mesoileum). Consequently, the ansa proxi-
malis was fixed to the mesentery (Fig. 2, white ar-
rows), giving an indirect connection to the caecum
and to the rest of the ascending colon.

The ascending mesocolon, which linked both
parts of the distal ansa, was extremely narrow, es-
pecially at the opposite end of the flexure that joined
both parts (Fig. 1, 3, AM). The ascending mesoco-
lon of the distal ansa adhered cranially to the great-
er omentum (Fig. 4, black arrow). The smooth distal
part of the distal ansa of the ascending colon
(Fig. 1, 5, ADC, DP) attached to the initial portion of
the descending colon distal to the transverse colon
by means of a peritoneal fold, which was 2.3 cm
long at its free border (Fig. 1, 4).
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The greater omentum was attached to the trans-
verse colon, which was attached to the mesoduode-
num. The transverse mesocolon was short. The de-
scending colon was held by a wide mesentery and
by the duodenocolic fold.

DISCUSSION

This work is a further contribution to the anato-
my of the nutria. We described the anatomy of the
intestines and the mesentery of the nutria in detail
and provided a list of items for the nomenclature of
the intestine adapted to the NAV.

Comparing the rabbit and the nutria, we found
that the duodenal ampulla [2] is much more evi-
dent in the nutria. In contrast, the ileal ampulla or
sacculus rotundus, the last portion of the ileum that
is markedly extended in the rabbit [2], is not present
in the nutria.

In the rabbit, the ileum, caecum and part of the
ascending colon are coiled together, forming a spi-
ral with one and a half loops [2]. However, in the
nutria, only part of the caecum and ileum were
coiled, completing three quarters of a turn; the as-
cending colon was separated from these two vis-
cera, except by the attachment given by the short
caecocolic fold.

The caecum of rodents has been divided into the
ampulla caeci (basis caeci), corpus caeci and apex caeci
[12, 14-20]. In the nutria we recognised the same
parts. The fact that the caecum was voluminous, with
well-developed taeniae and haustra, is in agreement
with the general trend in rodents [4, 12].

The colon, in particular the ascending colon, has
received less attention in studies on rodents. Wag-
ner [22] named the ascending colon the great colon
and the descending colon the small colon. Snipes et
al. [19] suggested that the use of the terms “ascend-
ing”, “transverse” and “descending” colon should be
avoided. We found that the parts of the intestine were
well differentiated topographically. This is in accor-
dance with the terms established by the NAV [6], and
correlates with the distribution of the branches of
the cranial mesenteric artery [7]. Thus we decided to
divide the colon of the nutria into the ascending,
transverse and descending colon, in agreement with
the terms used by Machado et al. [7].

Snipes et al. [20] subdivided the colon into two
sections, the proximal and the distal colon, the bor-
der between the two being the apical flexure of
a long parallel loop. According to Snipes et al. [19],
the proximal colon of the nutria included the proxi-
mal ansa of the ascending colon and half of the dis-
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tal ansa, and the colon started as a funnel shaped
extension from the caecum which was named the
proximal ansa of the ascending colon.

According to Wagner [22] the first 28-30 cm of
the large colon was sacculated because of two longi-
tudinal bands or taeniae coli. These taeniae were ob-
served neither by us nor by Snipes et al. [19]. The dis-
tal ansa described by us is what Snipes termed the
“parallel loop”. Machado et al. [7] also mentioned the
distal ansa as the only ansa of the colon. The distal
colon of Snipes et al. [19] included the non-sacculated
distal half of the distal ansa of the ascending colon,
the transverse colon and the descending colon.

The fact that the mesocolon of the proximal ansa
of the ascending colon was united cranially to the
left sheet of the mesoduodenum has previously been
mentioned before [22] as follows: “the greater por-
tion of the large colon is supported by a mesentery
which originates from the outer curvature of the
duodenum”.

According to Machado et al. [7], the transverse
colon of the nutria was cranial to the root of the me-
sentery, and irrigated by the middle colic artery. Wag-
ner [22] and Snipes et al. [19] did not mention the
transverse colon in their study about the nutria, and
nor did Alogninouwa et al. [1] mention it in the grass-
cutter. In the present study, the descending colon cor-
responds to what Wagner [22] called the small colon.
However, Wagner [22] described its mesentery as sim-
ple, and did not mention a duodenocolic fold.
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