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Ozet

Arteria vertebralis beyinin beslenmesinde 6nemlidir. Bu calismanin amaci tavsan ve ratta arcus aorta'nin
dallar ve a. vertebralis'in orijini ile seyrinin belirlenmesidir. Bu amagla, her iki cinsiyetten 10'ar adet tavsan ve rat
kullanildi. Materyallere renklendirilmis latex enjekte edildikten sonra % 10’luk formaldehit solusyonu igerisinde 24
saat bekletilerek diseksiyonlari yapildi. Arcus aorta'dan tavsanda truncus brachiocephalicus ve a. subclavia
sinistra; ratta ise a. innominata, a. carotis communis sinistra ve a. subclavia sinistra'nin ¢ikti§i tespit edildi.
Tavsanda truncus brachiocephalicusun, a. carotis communis dextra ile a. carotis communis sinistra ve a.
subclavia dextra'nin ortak kdkinii verdigi; ratta ise, a. carotis communis dextra ve a. subclavia dextra’nin orijin
aldi§r gbrldi. A. vertebralis'lerin calismada kullanilan materyallerin tamaminda a. subclavia'lardan ¢iktigi ve 6.
cervical vertebralar'in foramen transversarium’larindan girdikten sonra canalis vertebralis igerisinde cranial'e
dogru seyrettigi tespit edildi. Tavsan ve ratta a. vertebralis'lerin medulla oblongata'nin ventral yiziinde birbirteri ile
birleserek a. basilaris'i olusturdugu gozlendi. Yapilan galismada ratin arcus aorta’sinin dallanmasi ile a.
vertebralis'lerinin cavum cranii igerisinde birleserek a. basilaris'i olusturdugu bulgusunun, literatiirlerde belirtilen
insan tlrd ile de benzerlik gésterdigi belirlendi.

Anahtar kelimeler: Tavsan, Rat, Arcus aorta, Arteria vertebralis

Summary

The vertebral artery is important for supplying nutrients to the brain. The objective of this study was to
determine the origin and course of the vertebral artery and branches of the aortic arch in rabbits and rats. In the
present study were used ten rabbits and 10 rats from either sex. Colored latex was injected into materials. Then
they were keeping in 10% formaldehyde solution for 24 hours and later they were dissected. The brachiocephalic
trunk and the left subclavian artery originated from aortic arch in rabbits. Whereas the innominate artery, the left
common carotid arteries and the left subclavian artery originated from the aortic arch in rats. The brachiocephalic
trunk in rabbits were observed to give rise to the common root of the left common carotid artery and the right
subclavian artery with the right common carotid artery. However, the right common carotid and right subclavian
arteries in rats were originated from the brachiocephalic trunk. In all species, it was observed that the vertebra
artery originated from the subclavian artery and ascended toward to cranial inside transversal canal after entering
into transversal foramina of the sixth cervical vertebra. In rabbits and rats, the two vertebral arteries joined into
each other on the ventral face of the medulla oblongata to form the basilar artery. In conclusion, this study
revealed that the findings which indicate both branching of aortic arch and the forming basilar artery conjoined
with vertebral arteries had similarities with the human species as in reported the literature.
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Figure 1. Aortic Arch and Its Branches in Rabbits.

1-Aortic arch, 2-Brachiocephalic trunk, 3-Left common carotid
artery, 4-Right common carotid artery, 5-Right subclavian
artery, 6-Right axillary artery, 7-Right superficial cervical artery,
8-Right internal thoracic artery, 9-Right vertebral artery, 10-Left
subclavian artery, 11-Left axillary artery, 12-Left superficial
cervical artery, 13-Left deep cervical artery, 14-Left internal
thoracic artery, 15-Left vertebral artery, 16-Thoracic aorta, A-
Heart

Introduction

The purpose of the study is to determine of the
aortic arch branches, the origin and course of the
vertebral arteries which are important in the supplying
of the brain. The brachiocephalic trunk and the left
subclavian artery originate from the aortic arch from
right to left in rabbits, respectively (1-3), whereas the
innominate artery, the left common carotid artery and
the left subclavian artery originate from the aortic arch
in rats (4,5) and mouse (6). The brachiocephalic trunk,
the left common carotid and subclavian arteries
originated from the aortic arch in humans (7-10). The
brachiocephalic trunk is the first large branch that
separates from the aortic arch in humans. This artery
displays a short course after originating from the upper
level of the aortic curve and divides into branches
which are known as the right subclavian and right
common carotid arteries, respectively (7,9). In rabbits
(3,1), the right subclavian artery, the left and right
common carotid arteries originate from the
brachiocephalic trunk. In rats (4,5) and mouse (6), the
innominate artery corresponds to the brachiocephalic
trunk, and the right subclavian and right common
carotid arteries separate from it. In humans (7,9),
rabbits (2,3), and rats (4), the vertebral artery enter in
foramina transversaria of the sixth cervical vertebra
after originating as the first branch of the subclavian
artery. Then inturn through foramina transversaria of
other vertebrae consecutively, and move toward to
cranial, and finally enters into cranial cavity through
foramen magnum. Because rabbits (2) and rats (4) do
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Figure 2. Aortic Arch and Its Branches in Rats.

1-Aortic arch, 2-Innominate artery, 3-Left common carotid artery,
4-Right common carotid artery, 5-Right subclavian artery, 6-Right
axillary artery, 7-Right internal thoracic artery, 8-Right vertebral
artery, 9-Left subclavian artery, 10-Left axillary artery, 11-Left
superficial cervical artery, 12-Left vertebral artery, 13-Thoracic
aorta, A-Heart

not have foramina transversaria at the seventh cervical
vertebra, the vertebral artery enters -into foramina
transversaria of the sixth cervical vertebra. Unlike
these species, the human species has foramina
transversaria at the seventh cervical vertebra (7,9,11).
As in above species, in human, the vertebral arteries
enters into foramina transversaria of the sixth cervical
vertebra and move toward cranial. In humans (7-
9,12,13), rabbits (2,3), and rats (4), two the vertebral
arteries enter into cranial cavity, and then joined into
each other on the ventral face of medulla oblongata to
form the basilar artery.

Materials and Methods

In this study, 10 rabbits and rats from either sex
obtained from Department of Physiology, Faculty of
Medicine, Atatiirk University, Erzurum. Rabbits were
administered 35 mg/kg Ketamine hydrochloride
(Ketalar®-Parke Davis) and 5 mg/kg Xylazine
hydrochloride (Rompun® -Bayer) intramuscularly and
rats were administered intraperitoneal 80 mg/kg
Ketamine hydrochloride (Ketalar® Parke Davis) and 12
mg/kg Xylazine ~hydrochloride (Rompun®- Bayer)
combination, before latex injection (14). During was
anesthesia, incised from section of linea alba and the
abdominal cavity was opened. The vessels with blood
discharged from abdominal aorta were washed with
0,9% physiologic serum, and then a cannula was
placed through the same vessel. Using this cannula,
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Figure 3. The Forming of Basilar Artery in Rabbits.
1-Left vertebral artery, 2-Right vertebral artery, 3-Basilar artery,
4-Muscular branches, A-Atlas

colored latex was injected to the vessels until they
were full. Then materials was keeping in 10%
formaldehyde solution for 24 hours, Afterwards, the
materials were dissected to reveal the orijin and
course of vessels. Pictures were taken by COOLPIX
995 Nicon camera. For the terminology used in the

study, is consistent with Nomina Anatomica
Veterinaria (15) and Human Nomina Anatomica (16).

Resuits

The brachiocephalic trunk (Fig. 1) and the left
subclavian artery (Fig. 1) originated from the aortic
arch in rabbits (Fig. 1); whereas the innominate artery
(Fig. 2), the left common carotid artery (Fig. 2) and the
left subclavian artery originated from the aortic arch in
rats (Fig. 2). The brachiocephalic trunk gave rise to the
common root of the right subclavian artery and the
right common carotid artery, and the left common
carotid artery in rabbits (Fig. 1). The right common
carotid artery and the right subclavian artery originated
from the innominate artery, which corresponds to the
brachiocephalic trunk in rats (Fig. 2). In all species
utilized in the study, the vertebral arteries originated
from subclavian arteries. However, certain differences
concerning the origins were determined. Both the
vertebral arteries was the first blood vessel originated
from the subclavian arteries and entered into foramina
transversaria of the sixth cervical vertebra, and moved
toward to cranial inside canalis transversaria in rats
{Fig. 2). The right vertebral artery was the first branch
of the right subclavian artery. The left vertebral artery
originated from a common root with the left superficial
cervical artery, and then both vertebral arteries
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Figure 4. The Forming of Basilar Artery in Rats.

1-Left vertebral artery, 2-Right vertebral artery, 3-Basilar artery, 4-
Communicating branches, - 5-Muscular branches, A-Atlas, B-
Cerebrum, C-Axis

entered into foramina transversaria of the sixth cervical
vertebra in rabbits (Fig. 1). After passing through
foramina transversaria of atlas the vertebral arteries,
entered into cranial cavity via lateral vertebral
foraminae in all species (Fig. 3,4). The vertebral
arteries joined into each other in the ventral (sulcus
bulbopontinus) of the sipinal cord inside cranial cavity
to form the basilar artery in rats and rabbits (Fig. 3,4).

. Furthermore, 1-3 communicating branches were found

in the vertebral arteries of rats before joining into each
other inside the cranial cavity (Fig. 4). In all animals
used in the study, the vertebral artery gave rise to
spinal branches and muscular branches at each
intervertebral foramen level throughout their courses
inside canalis transversaria (Fig. 3,4). However, spinal
branches entered into vertebral canal gave rise to
duramater spinalis and small branches to inner faces
of vertebra, and muscular branch, which terminated
with the brachiocephalic, semispinal muscles,
intervertebral joints and the skin.

Discussion

In this research, the brachiocephalic trunk and the
left subclavian artery originated from the aortic arch;
and that brachiocephalic trunk gave rise to the
common root of the right subclavian artery and the
right common carotid artery, and the left common
carotid artery in rabbits. This finding also observed the
studies in rabbits by Barone et. al (1) and Wingerd (3).
As reported in rabbits (1-3), it was observed that after
originated from the subclavian arteries, the vertepral
arteries entered into foramina transversaria of the 3|xt'h
cervical vertebrae, and moved inside canalis
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transversarium, and joined into each other on the
ventral face of spinal cord to form the basilar artery. In
the study conducted on rats, the aortic arch branches
was determined as innominate artery, left common
carotid artery and the left subclavian artery from right
to left. This finding also observed the studies on rats
by Chiasson (4) and Olds (5), and is similar to Cook’s
(6) report on mouse, and the studies on humans by
Arinci (7), Gardner and et .al. (8) and Gray (9).
Furthermore; it was reported that the rats were a good
model for studying human cerebral-vascular diseases
(17). As reported on rats (4,5), it was observed that the
vertebral arteries were the first branch of the
subclavian arteries, and then they passed from
foramina transversaria of the sixth cervical vertebrae
through transversal canal toward cranially, and joined
into each other in the ventral of medulla oblongata to
form the basilar artery. In all animals used in the study,
the vertebral artery gave rise to spinal branches and
muscular branches at each intervertebral foramen
level throughout their courses inside canalis
transversaria. This finding also observed the studies in
white rats by Karmanski et al. (18). Iri conclusion, the
results of the present study revealed that the aortic
arch of rats gave rise to the brachiocephalic trunk, the
left common carotid artery and the left -subclavian
artery. The vertebral artery of rabbits and rats joined
into each other inside cranial cavity in the ventral of
medulla oblongata to form the basilar artery. These
similarities in the course of the vertebral arteries and
the branches of the aortic arch between human and
rats suggest that rats could be suitable more than
rabbits for experimental-vascular study in human.
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