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THE COMMON ILIAC ARTERY IN THE GROUND SQUIRREL (Citellus citellus)
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The common iliac arteries (a. iliaca communis dextra et a. iliaca
communis sinistra) are the terminal branches of the abdominal aorta.

The paired external iliac artery (a. iliaca externa dextra et a. iliaca
externa sinistra) is a stronger branch of the paired common iliac artery.
Before they leave the abdominal cavity and continue as the femoral
arteries (a. femoralis dextra et a. femoralis sinistra) each external iliac
artery forms the following branches:

1. The internal pudendal artery (a. pudenda interna) which, with
its branches, supplies the tensor fasciae latae and quadriceps muscles
(a. circumflexa femoris lateralis), cranial region of the urinary bladder,
cranial end of the uterine horn in females, the deferent duct and tail of
the epididymis in males (a. umbilicalis) the rectum, the external anal
sphincter and perineum (a. rectalis caudalis) with blood.

2. The obturator artery (a. obturatoria), which supplies both of the
obturator muscles, as well as the proximal end of the adductor muscle.

3. The pudendoepigastric trunk (truncus pudendoepigastricus) is
a short vessel, which with its branches (a. pudenda externa, a.
epigastrica caudalis et a. urethrogenitalis) supplies the caudal end of
the rectus abdominis muscle, tip of the penis, preputium, superficial
inguinal lymph nodes, scrotum in males and inguinal mamma in
females, transversus and internus abdominis muscles, neck of the
urinary bladder, urethra, vagina and vulva in females and accessory
glands in males.

4. Paired internal iliac arteries (a. iliaca interna dextra et a. iliaca
interna sinistra) are thinner branches than the external iliac arteries. The
internal iliac artery with its branches supplies the cranial and caudal
parts of the gluteal muscles (a. glutea cranialis et a. glutea caudalis), as
well as the muscles of the lateral side of the tail (a. caudalis lateralis).

Key words: ground squirrel, paired common iliac artery, paired
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INTRODUCTION

The ground squirrel (Citellus citellus) is a rodent, very active through most of
the day except during the hours of most intesive sunlight. In Serbia and
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Macedonia it is one of the most troublesome pests to homeowners and
gardeners. Throught the colder areas of their range, ground squirrels hibernate
during the winter months, decreasing the normal body temperature and
metabolic rate to very low levels. During this time they stay within the burrow,
seldom venturing out (Blanton, 1996). Altered body temperature during
hibernation was described by Strijkstra (1999), Zhou et al. (2001) and Hut et al.
(2001). The hibernation effect on the memory in the European ground squirrel was
reported by Millesi et al. (2001), as well as changed responsiveness of aortic
tissue and persistent circadian rhythmicity in hibernating ground squirrels
(Deelman et al., 1998). The effects of TSH-releasing hormone on neurons of the
brain were studied in hibernating and active ground squirrel (Belousov and
Belousova, 1993). So were studied the fine structure of photoreceptor cells of the
ground squirrel (Hollenberg and Berstein, 2005), the follicular development in
European ground squirrels in different phases of the annul cycle (Millesi et al.,
2008). Brown adipose tissue has been widely investigated (Cinti et al., 1997;
Kochan et al., 1999; Konishi et al., 2000; Murakami et al., 2001).

The arterial system of experimental animals has been studied by many
authors. This includes the circulatory system of the rat (Hebel and Stromberg,
1976; Popesko et al., 1990), the morphology and arteries of the heart in the mole
rat (Blagojevi}, 1981; Blagojevi} et al., 1995), the portal system in the mole rat
(Blagojevi} and Nikoli}, 1989) and ground squirrel (Nikoli} et al., 2003), the
subclavian artery and its branches in the ground squirrel (Nikoli} et al., 2004),
vascularization, innervation, morphology and topography of the organs in the
pectoral cavity in the ground squirrel (Blagojevi}, 2010), the circulatory system in
the golden hamster (Lelievre, 1963) and morphology of the femoral artery in the
pregnant guinea-pig (Jovanovi} et al., 1999). As part of a continual study on the
morphology and topography of the cardiovascular system in the ground squirrel,
the morphology and topography of the common iliac artery are described here.
Our results correspond with the pattern of this artery in other experimental animals
such as the rat (Rattus norvegicus) and mole rat (Spalax leucodon).

MATERIAL AND METHODS

The investigation was perfomed on 20 adult ground squirrels, of both sexes.
After bleeding out, various contrast agents were injected into the abdominal aorta.
The most often used contrast medium was gelatin stained with minium, painting
tempera or micropack-barium. For roentgenograms minium and gelatin were
used or minium in linseed oil.

RESULTS AND DISCUSSION

The common iliac arteries (a. iliaca communis dextra et a. iliaca communis
sinistra, Figure 12,12

,, 23
,, 23

,) are the terminal branches of the abdominal aorta
(Figure 11) in the ground squirrel, as well as in the mole rat (Blagojevi}, 1981) and
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rat (Hebel and Stromberg, 1976). It length is from 5 to 6 mm. Each of the common
iliac arteries gives off the external and internal iliac arteries.

The external iliac arteries (a. iliaca externa dextra et a. iliaca externa sinistra,
Figure 12

,, 12
,,, 23

,,) are stronger branches of the common iliac arteries in the
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Figure 1. Topographical position of the common iliac artery and its branches
1- aorta abdominalis, 2- a. iliaca communis sinistra, 2’- a. iliaca communis dextra,
2“- a. iliaca externa sinistra, 3- a. sacralis media, 4- a. iliaca interna, 5- a. glutea
cranialis, 6- a. circumflexa femoris lateralis, 7- a. glutea caudalis, 8- a. caudalis
lateralis, 9- a. pudenda interna, 10- a. obturatoria

Figure 2. Topographical position of the common iliac artery and its branches
1- aorta abdominalis, 2- a. circumflexa ilium profunda sinistra, 2’- a.circumflexa ilium
profunda dextra, 3- a. iliaca communis sinistra, 3’- a. iliaca communis dextra, 3’’- a.
iliaca externa sinistra, 4- a sacralis media, 5- a. iliaca interna, 6- a. glutea cranialis, 7- a.
pudenda interna, 7’- a. umbilicalis, 7’’- a. dorsalis penis caudalis, 7’’’- a. rectalis
caudalis, 8- a. circumflexa femoris lateralis, 9- a. obturatoria, 10- a. pudenda externa,
10’- a. dorsalis penis cranialis, 10’’- branch for ln. inguinalis superficialis, 11- a.
epigastrica caudalis, 12- a. vesicalis caudalis



ground squirrel, similarly to the rat (Popesko et al., 1990). It runs caudo-laterally,
covered by the peritoneum, to the abdominal wall. Further distally it lies on the
iliopsoas and the psoas minor muscles. It continues outside the abdominal wall as
femoral artery. Before they leave the abdominal cavity and continue as the femoral
artery each external iliac artery forms the following branches:

1. The internal pudendal artery (a. pudenda interna, Figure 19, 27) is the first
branch of the external iliac artery in the ground squirrel, but the third branch from
the common iliac artery in the the mole rat. Hebel and Stromberg (1976)
described the internal pudendal as the branch of the common trunk for the
internal pudendal, the lateral and medial circumflex femoral and the obturator
artery. It runs in a caudal direction ventral to its satelite vein and the ischiadic
nerve. At the level of the third sacral vertebrae it runs along the dorsal border of the
ischiadic spine where it leaves lateral to the levator ani and coccygeal muscles.
The internal pudendal gives off the following branches:

a. lateral circumflex femoral artery (a. circumflexa femoris lateralis, Figure 16,
28), runs lateral to the body of the ilium and supplies tensor fasciae latae and
quadriceps muscles.

b. The umbilical artery (a. umbilicalis, figure 27
,) in the male varies in length

from 5 to 10 mm. It gives off the cranial vesical artery (a. vesicalis cranialis) in
animals of both sexes, and the deferent duct artery (a. ductus deferentis) in male
animals whereas in females it gives off the median uterine. The cranial vesical
artery runs in the direction of the cranial region of the urinary bladder throught the
lateral ligament of the bladder and vascularizes its cranial part. The deferent duct
artery runs together with ductus deferens, via the spermatic funicle, reaches the
tail of the epididymis branching in it. Here it forms anastomoses with the internal
spermatic artery. The uterine artery (a. uterina), enters the mesometrium at the
level of the cervix uteri. Upon entering the broad ligament it diverges from the
uterine horn until it approaches the cranial end of the horn, where it anastomoses
with the uterine ramus of the utero-ovarian artery. The uterine artery sends
branches into both sides of the uterine horn. The uterine artery is also known as
the media uterine artery (a. uterina media). The umbilical artery in the ground
squirrel is the second branch of the the internal pudendal, but in the rat (Hebel and
Stromberg, 1976) it is the second branch of the common iliac artery. However,
Popesko et al. (1990) described in the rat the artery as an arising branch from the
internal iliac artery.

c. The caudal rectal artery (a. rectalis caudalis, Figure 27
,,,) terminates the

internal pudendal in the ground squirrel similarly to the mole rat (Blagojevi}, 1981)
and rat (Hebel and Stromberg, 1976). The caudal rectal artery sends branches to
the rectum, external anal sphincter and the skin of the perineum ramifying in it.

The internal pudendal in males continues toward the caudal end of the
pelvis, giving off a branch to the perineum, urethra and bulbus urethrae. After, it
enters the cavernous body of the penis as the caudal dorsal penile artery (a.
dorsalis penis caudalis). In females the internal pudendal gives off an urethral
branch (ramus urethralis) which ramifies into a dorsal and a deep branch as the
artery of the clitoris (a. clitoridis).
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2. The obturator artery (a. obturatoria, Figure 29) runs to the obturator
foramen and furnishes branches to the external and internal obturator muscles.
Most of the obturator branches terminate in the internal obturator muscle. The
obturator artery also sends branches into the proximal end of the adductor
muscle. Thus, the obturator artery in the ground squirrel is the second branch of
the external iliac, but in the rat (Popesko et al., 1990) it the fourth branch of the
internal iliac artery. However, in the mole rat (Blagojevi}, 1981) the obturator artery
is the first branch of the internal pudendal artery.

3. The pudendoepigastric trunk (Truncus pudendoepigastricus) in the
ground squirrel similarly to the rat (Popesko et al., 1990) is a short vessel, over
1 mm in lenght, which arises from the external iliac artery. The terminal parts of the
pudendo-epigastric trunks are the following branches:

a. The external pudendal artery (a. pudenda externa, Figure 210) in the
ground squirrel and rat (Hebel and Stromberg, 1976; Popesko et al., 1990) arises
as the ventral terminal branch of the pudendoepigastric trunk, accompanied with
its satellite vein. However, in the mole rat (Blagojevi}, 1981) the external pudendal
arises from the common iliac artery. In males the external pudendal in its course
gives off small branches which supply the caudal end of the rectus abdominis
muscle. After ramifying into the above mentioned muscle the continuation of the
external pudendal becomes a. dorsalis penis cranialis (Figure 210

,). Along its
course toward the scrotum, a. dorsalis penis cranialis sends many branches into
the cranial end of the penis and preputium. It also gives off small branches into the
superficial inguinal lympho nodes, respective fat tissue and skin of this region.
After a. dorsalis penis cranialis gives off these branches it runs in the direction of
the scrotum as the cranial scrotal branch (ramus scrotalis cranialis) wich
terminates in the scrotum and vacularizes it. In females the external pudendal
sends branches into the rectus abdominis muscle and thereon is described as the
mammaric artery (a. mammarica) which goes deep to the inquinal mamma. The
mammaric artery also sends branches into the superficial inguinal lymphonodes,
skin and fat tissue of this region. Some of these twigs run to the wall of the and
vascularize it.

b. The caudal epigastric artery (a. epigastrica caudalis, Figure 211) runs
cranioventrally between the transversus and the internal obliquus abdominis
muscles ramifyng in its.

c. The urethrogenital artery (a. urethrogenitalis) arises from the
pudendoepigastric trunk, but it may arise from the external iliac artery. In females
the urethrogenital runs between the rectum and vagina and goes to the vulva. The
caudal vesical artery (a. vesicalis caudalis, Figure 212), in females and males, is
the first branch of the urethrogenital atery which reaches the urinary bladder and
supplies with blood the neck of the bladder and the origin of the urethra. In the
mole rat (Blagojevi}, 1981) the caudal vesical reaches the bladder similarly to the
ground squirrel, but in the mole rat it is the first branch of the internal pudendal
artery. After the urethrogenital artery gives off the gluteal caudalis artery, it
terminates with branches which bring blood to the urogenital organs. Thus,
smaller branches of the urethrogenital bring the blood to the caudal portion of the
rectum and the urethra. Stronger branches of the urethrogenital convey blood to
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the vagina and vulva. In the male the termination of the urogenital artery supplies
the accessory genital glands.

The internal iliac arteries (a. iliaca interna dextra et a. iliaca interna sinistra,
Figure 14, 25) are the terminal branches of the common iliac arteries. Each of them
runs, accompanied with the ischiatic nerve and its satelite vein, to the medial side
of the gluteal muscles. Here it terminates with the following branches:

1. The cranial gluteal artery (a. glutea cranialis, Figure 15, 26) in the ground
squirrel similarly to the rat (Hebel and Stromberg, 1976) arises from the internal
iliac about 2 to 3 mm from its origin. In the mole rat (Blagojevi}, 1981) the cranial
gluteal separates the caudal gluteal artery. The cranial gluteal artery in the ground
squirrel runs cranio-dorsally toward the gluteal muscle ramifynig into the cranial
part of the gluteal muscles.

2. The caudal gluteal artery (a. glutea caudalis, Figure 17) gives off many
muscular branches into the caudal part of the gluteal muscles. It also sends small
branches into the proximal end of the adductor muscle. In the ground squirrel the
caudal gluteal artery is the second branch of the internal iliac, in the mole rat
(Blagojevi}, 1981) the first branch of the common iliac and in the rat (Popesko et
al., 1990) it is the first branch of the external iliac artery.

3. The lateral caudal artery (a. caudalis lateralis, Figure 18) leaves the
internal iliac about 4 mm caudal to the origin of the cranial gluteal. It runs toward
the lateral side of the tail sending small branches into the skin and muscles along
its lateral aspect. Other branches anastomose with the median sacral artery.
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ARTERIJA ILIACA COMMUNIS U TEKUNICE (Citellus citellus)

BLAGOJEVI] M, NE[I] IVANA, \ELI] N, JOVI] S, \OR\EVI] MILENA
i SAVI]-STEVANOVI] VERA

SADR@AJ

Aa. iliacae communes (a. iliaca communis dextra et a. iliaca communis sinis-
tra) su zavr{ne grane trbu{ne aorte.

Aa. iliacae externae (a. iliaca externa dextra et a. iliaca externa sinistra) su
ja~e grane od aa. iliacae communes. A. iliaca dextra i a. iliaca sinistra pre nego {to
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napuste trbu{nu duplju i nastave kao a. femoralis dextra i a. femoralis sinistra for-
miraju slede}e grane:

1. A. pudenda interna, sa svojim granama, snabdeva krvlju m. tensor fasciae
latae i m. quadriceps femoris (a. circumflexa femoris lateralis), kranijalni deo
mokra}ne be{ike, kranijalni kraj materi~nog roga u `enki, semenovod i rep
pasemenika u mu`jaka (a. umbilicalis), rectum, m. sphincter ani externus i me|icu
(a. rectalis caudalis).

2. A. obturatoria snabdeva krvlju m. obturator externus, m. obturator internus
kao i proksimalni kraj m. adductor-a.

3. Truncus pudendoepigastricus je kratak krvni sud koji sa svojim granama
snabdeva krvlju kaudalni kraj m. rectus abdominis-a, vrh penisa, prepucijum, lym-
phonodi inguinales superficiales, mo{nice u mu`jaka i ingvinalni deo mle~ne
`lezde u `enki (a. pudenda externa), paran m. transversus abdominis i paran m.
obliquus internus abdominis, (a. epigastrica caudalis), vrat mokra}ne be{ike,
mokra}ni izvodnik, vaginu i vulvu u `enki i akcesorne polne `lezde u mu`jaka (a.
urethrogenitalis).

4. Aa. iliacae internae (a. iliaca interna dextra et a. iliaca interna sinistra) su
slabije grane od aa. iliacae communes. Aa. iliacae internae, svojim granama snab-
devaju krvlju glutealne mi{i}e (a. glutea cranialis i a. glutea caudalis), kao i mi{i}e
na lateralnoj strani repa (a. caudalis lateralis).
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