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The knowledge of branching and variations of the coeliac artery is clinically
important, especially in the surgical operations and non-surgical treatments.
Moreover, the chinchillas abdominal region have been used as a model in some
surgical experimental researches. In this frame, we have aimed to explain the
branching of this artery in the chinchillas detailedly. A total of 10 adult, healthy,
male chinchillas (chinchilla lanigera) were used to investigate the origin and the
course of the coeliac artery and its branches. Coloured latex was injected into
the carotid arteries, following conventional anatomical applications. The results
indicated that the coeliac artery was divided into 4 branches such as left gastric
artery, hepatic artery, splenic artery and gastrolienal artery. The left gastric artery
was a continuity of the coeliac artery and the main vessel of the stomach. The
hepatic artery was divided into the left lateral branch, the left medial branch and
the right branch. The splenic artery was covered by the pancreas tissue and sent
branches to the pancreas. The gastrolienal artery was supplying the fundus of
the stomach and the dorsal extremity of the spleen. We believe that the findings
will be of help to the researchers interested in the anatomical area, surgeons and

experimental researches. (Folia Morphol 2013; 72, 3: 258-262)
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INTRODUCTION

The chinchilla is best known for its incredibly
soft, thick and luxurious fur. Recently, it has also
become a very popular pet animal around the world
[9]. It belongs to the Chinchillidae [9, 14] family of
the Rodentia, order in Mammalia, and was origi-
nated from South American countries, i.e. Chile,
Peru, and Bolivia [21]. It is also gross anatomically
closely related in many ways to the porcupine and
the guinea pig [21].

Recently, the chinchillas have been used in some
experimental researches for the surgical, toxicological
and pharmacological experiments [7, 10, 12, 13, 20].

Due to that fact, it would be beneficial to perform
more detailed investigations on the vascularisation
of their internal organs. A number of studies have
been conducted on the coeliac artery (A. celiaca)
or its branches in several animals, including rabbit
[3, 8, 16], badger [22, 26], muskrat [6], porcupine [2],
sheep, goat, and ox [11, 18], and guinea pig [4].
Studies into the coeliac artery and its branches of the
chinchilla appear to be scarce, thus this paper aims
to reveal the conformation and ramification of the
coeliac artery in the chinchilla, provide information
enhancing current understanding and contribute to
the surgery department.
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MATERIALS AND METHODS

Ten adult, healthy, male chinchillas (1-1.5 years
old, 450-500 g), obtained from the Faculty of Veteri-
nary Medicine, Afyon Kocatepe University, Afyonkara-
hisar, Turkey, were anaesthetised with the combination
of 1 mg/kg xylazine (Rompun® enj, Bayer Turk Kimya
San. Ltd. Sti. Istanbul) and 10 mg/kg ketamine HCI
(Ketalar® Eczacibasi, Istanbul). Heparin (Liquemine 1V,
Roche Mustahzarlari San. A.S.) was administered to
prevent the coagulation. Later, the animals were bled
by means of an incision to the carotid arteries, the
vessels were washed with 0.9% physiological saline,
and red coloured latex was injected into the carotid
arteries. After polymerisation at room temperature,
the coeliac artery was observed grossly and by using
a dissection microscope (Nikon SMZ-2T, Nikon Corp.,
Tokyo, Japan). The findings were recorded and photo-
graphed (Sony DSCF 717, Sony Corp., Tokyo, Japan).
Anatomical nomenclature of the coeliac artery was
named in accordance with N.A.V. [19].

RESULTS

The coeliac artery was the first visceral branch
of the abdominal aorta (Aorta abdominalis) and left
from the ventral wall of the parent vessel. After its
origin, the vessel coursed ventrally, approximately
12 mm, and then separated into 4 main branches,
called as the left gastric artery (A. gastrica sinistra),
hepatic artery (A. hepatica), splenic artery (A. liena-
lis) and gastrolienal artery (A. gastrolienalis), which
supplies fundus of the stomach and dorsal extremity
of the spleen. These vessels arose at the same level
from the coeliac artery (Fig. 1). The left gastric artery
represented the continuation of the coeliac artery.

The left gastric artery (Figs. 1e, 2e) was the thickest
one from the branches of the coeliac artery. It was the
principal artery of the stomach. After its origin, the
vessel continued to the lesser curvature of the sto-
mach. On reaching the cardia, the left gastric artery
gave off its 2 terminal branches, the parietal branch
(ramus parietalis) (Fig. 1n) and the visceral branch
(ramus visceralis) (Fig. 1h). The parietal branch was
passed to the parietal surface of the stomach. On
its course a thin branch was left from this vessel to
the lesser curvature. Just after reaching the parietal
surface of the stomach, the parietal branch sent the
oesophageal branches (rami esophagei) (Fig. 2g) to
the terminal part of the oesophagus. In 1 chinchilla,
the oesophageal branches arose from the left gastric
artery. After the origin of the oesophageal branches,
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Figure 1. Ramification of the coeliac artery; a— aorta abdomina-
lis; b — arteria celiaca; ¢ — arteria lienalis; d — arteria gastrolie-
nalis; e — arteria gastrica sinistra; f — arteria hepatica;

g — arteria gastroduodenalis; h — ramus visceralis of the left
gastric artery; i and j — ventricular and splenic branches of the
arteria gastrolienalis; k — arteria gastroepiploica sinistra;

| — splenic branches of the arteria lienalis; m — origin point of
the arteria hepatica; n — ramus parietalis of the arteria gastrica
sinistra; 0 — oesophagus; p — pyloris; r — fundus ventriculi;

s — extremitas dorsalis of the spleen; t — pancreas.

Figure 2. Parietal surface of the stomach; a — aorta abdominalis;
b — arteria celiaca; c — arteria hepatica; d — arteria gastroliena-
lis; e — arteria gastrica sinistra; f — ramus parietalis of the arteria
gastrica sinistra; g — rami esophagei; h — arteria gastroepiploica
dextra; i — pyloris; j — corpus ventriculi; k — fundus ventriculi;

| — oesophagus; m — lien.

the parietal branch of the left gastric artery was di-
vided into 3 branches, the first one coursed to the
fundus of the stomach, the second branch dispersed
on the body of the stomach and the last one reached
the pyloric part of the stomach. The visceral branch
of the left gastric artery (Figs. 1h, 3e), after reaching
the visceral surface of the stomach, continued to the
greater curvature of the stomach and in its course the
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Figure 3. Visceral surface of the stomach; a — aorta abdominalis;
b — arteria celiaca; ¢ — arteria gastroduodenalis; d — arteria
gastroepiploica dextra; e — visceral branch of the arteria gastrica
sinistra; f — lien; g — pancreas; h — fundus ventriculi; i — corpus
ventriculi; j — duodenum; k — oesophagus.

Figure 4. Ramification of the hepatic artery; a— hepatica; b —
ramus sinister lateralis; ¢ — ramus dexter; d — ramus sinister
medialis; e — ramus dexter medialis; f — ramus dexter lateralis;

g — vesica fella; h — lobus hepatis sinister lateralis; i — lobus
hepatis sinister medialis; j — lobus quadratus; k — lobus hepatis
dexter madialis; | — lobus hepatis dexter lateralis; m — lobus

caudatus; n — processus papillaris.

vessel gave off many branches to the visceral surface
of the stomach.

The hepatic artery (Figs. 11, 2¢, 4a), after its origin,
continued to the liver and after 3 mm of starting po-
int, the cranial pancreaticoduodenal artery (A. pancre-
aticoduodenalis cranialis) gave off to the right lobe of
the pancreas. Nearly 4 mm from its origin, the hepatic
artery left from parent vessel to reach the liver. Just
after reaching the liver the hepatic artery gave off the
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left lateral branch (ramus sinister lateralis) (Fig. 4b) to
the left lateral lobe (lobus hepatis sinister lateralis) of
the liver. After occurring the left lateral branch, the
hepatic artery gave off 2 branches that are named the
left medial branch (ramus sinister medialis) and the
right branch (ramus dexter). The left medial branch
(Fig. 4d) dispersed to the left medial lobe of the liver
(lobus hepatis sinister medialis) and quadrate lobe
of the liver. The right branch (Fig. 4c) coursed to
the right lobe of the liver and divided into 2 termi-
nal branches named the right lateral branch (ramus
dexter lateralis) and the right medial branch (ramus
dexter medialis). The right lateral branch (Fig. 4f),
after its origin, coursed to the right lateral lobe of
the liver (lobus hepatis dexter lateralis) and gave off
the branch to the caudate lobe (a. lobi caudati). The
right medial branch (Fig. 4e) was thicker than the
right lateral branch and this vessel was supplying the
right medial lobe of the liver (lobus hepatis dexter
medlialis). In its course, this vessel gave off the cystic
artery (A. cystica) to the gall bladder.

After leaving the hepatic artery, the main ves-
sel continued being right gastric artery (A. gastrica
dexter) and reached pyloric part of the stomach. At
this point a thin branch left from the right gastric
artery to feed the pyloric part of the stomach in
6 chinchillas. After originating of this branch, the
right gastric artery divided into 2 terminal branches:
the gastroduodenal artery (A. gastoduodenalis) and
the right gastroepiploic artery (A. gastroepiploica
dexter). The gastroduodenal artery (Figs. 1g, 3¢c) gave
off branches to the pyloric region of the stomach and
continued to the duodenal bulb. The right gastroepi-
ploic artery (Figs. 2h, 3d) reached greater curvature
of the stomach at the level of the pyloric region of
the stomach and coursed along the greater curvature.
Terminal branches of this artery were anastomoses,
with branches of left gastroepiploic artery (A. ga-
stroepiploica sinistra) on the left part of the greater
curvature of the stomach.

The splenic artery (Fig. 1¢), after 2 mm from the
origin, entered into the pancreas tissue. On its way to
the spleen, covered by the pancreas, the splenic artery
gave off small pancreatic branches to the body and
left lobe of the pancreas, named as pancreatic bran-
ches (rami pancreatici). After reaching the hilar region
(hilus lienalis), the splenic artery sent 2-3 branches to
the body and ventral extremity of the spleen (Fig. 11).
Then, it continued being left gastroepiploic artery
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(Fig. 1k) and coursed to the curvatura ventriculi major
of the stomach. Along its course, the vessel sent 2—
-3 small branches to the stomach (Aa. gastricae bre-
ves). The left gastroepiploic artery ended at the last
part of the fundus of the stomach by anastomosing
with the right gastroepiploic artery of the gastrodu-
odenal artery, which arose from the hepatic artery.

The gastrolienal artery (Figs. 1d, 2d), arose from
the coeliac artery, was found in the chinchillas. This
artery, after its origin, coursed to the left side of the
stomach and at the level of the fundus of the sto-
mach divided into 2 terminal branches. One of the
branches reached the dorsal extremity of the spleen
(Fig. 1j) and the other one coursed to the greater
curvature of the stomach, supplying the fundus of
the stomach (Fig. 1i).

DISCUSSION

In the chinchillas, the coeliac artery originated
from the abdominal aorta as an independent trunk,
like as carnivores [11, 18], beaver [5], badger [22, 26],
muskrat [6], wood mouse [15], and rabbit [3, 8, 16].

It was reported that the coeliac artery separates
into 3 branches in the carnivores [11, 18], rabbit
[3, 8] and badger [22, 26] as the left gastric artery,
hepatic artery and splenic artery. On the other hand,
in porcupines [2], rats [24], and pigs [11], the coeliac
artery was reported to separate into 2 branches —
splenic artery and hepatic artery, while Lopez-Fuster
and Ventura [15] called them as splenic artery and
gastrohepatic trunk in the wood mause. In the chin-
chillas, as have been observed in the present study,
the coeliac artery separated into 4 branches and
gastrolienal artery was seen in addition to other
3 vessels. Yilmaz et al. [26] reported that the splenic
artery was the continuance of the coeliac in badger.
On the other hand, Atalar and Yilmaz [2] stated that
the hepatic artery was the continuity of the coeliac
artery in porcupine. In the present study, it have been
observed that the left gastric artery was the continuity
of the coeliac artery.

While it was reported that the left gastric artery
arises from the splenic arterty in pigs [18] and from
the hepatic artery in porcupines [2], we have ob-
served in the present study, that the left gastric artery
originated from coeliac artery similarly to muskrats
[6], badgers [26], rabbits [3, 8], and rats [24]. It was
observed that in the chinchillas, the oesophagial
branches left from the left gastric artery as in carni-
vores [11, 18], badgers [26], and muskrats [6], while
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Atalar and Yilmaz [2] stated that this vessel was not
observed in the porcupines. It was reported that the
cardiac artery was found, supplying the cardia of the
stomach, which left from the left gastric artery in the
muskrats [6]. The cardiac part of the stomach was
supplied by the branches of visceral, parietal and ter-
minal branches of the gastric artery in the chinchillas,
as in badgers [26] and porcupines [2].

It was reported that the cranial pancreaticodu-
odenal artery is a branch of the gastroduodenal
artery in the muskrats [6], guinea pigs [4], porcupines
[2], badgers [26] and carnivores [11, 18], but in the
chinchillas, this vessel arose from the hepatic artery
directly. The hepatic artery was reported to divide
into the left, right medial and right lateral branches
in badgers [26], while the left and right branches
were reported in the porcupines [2]. In our study we
have observed that the hepatic artery divided into
the left lateral, left medial and right branches in the
chinchillas. According to the authors, the cystic artery
arose from the proprial hepatic artery (A. hepatica
propria) in guinea pigs [4], from the right branch in
porcupines [2], and from the right medial branch
in badgers [26]. In chinchillas the cystic artery was
a branch of the right medial branch, like in badgers.

In our study, the splenic artery was observed to be
covered by the pancreas tissue, just after its origin,
and coursed to the spleen in this status. Similar find-
ing were not reported in any animals.

While it was reported that the spleen is supplied
by the branches of the splenic artery in the guinea
pigs [4], porcupines [2], badgers [26], and carnivores
[11, 18], in the present study we have observed that
there was a branch, in addition to the splenic artery,
coming from the gastrolienal artery which was a ves-
sel arisen from the coeliac artery. This branch supplied
the dorsal extremity of the spleen.

The gastrolienal artery was reported to exist in
the Mediterranean pine voles [25], porcupines [2],
guinea pigs [4], and pigs [11]. This vessel was reported
to arise from the splenic artery in porcupines [2]. In
our study this vessel existed and left from the coeliac
artery directly as in the Mediterranean pine voles [25].
Atalar and Yilmaz [2] stated that the splenic branch
of the gastrolienal artery was dispersed to the hilar
region of the spleen in porcupines, but in the chin-
chillas this splenic branch was supplying only dorsal
extremity of the spleen.

Generally, the classical branching of the coeliac
artery is noticed in the dogs, but in 1 case the
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coeliac artery sent a branch to the caudal lobe of
the right lung [23]. The scientists mentioned the
importance of the vessel variations [1, 17, 23]. The
variation generally does not affect the functions of
the body, but besides the anatomical and embryo-
logical fields it is of clinical importance during the
surgical or non-surgical treatments [23].

CONCLUSIONS

In conclusion, the coeliac artery and its branches
were examined in this study. The variations and the
differences were detected and presented. The vessels
originating from the coeliac artery displayed some
significant differences in chinchillas compared to rats,
guinea pigs, rabbits, porcupines and other laboratory
rodents. The results of the present study may contri-
bute to the extension of data in this field of science
and experimental researches and also broaden the
knowledge of the surgeons.
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