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ABSTRACT

The aim of this study was to describe the blood sup-
ply to the cervical spinal cord in the European hare using 
the dissection technique. This study was carried out on 10 
adult European hares. The arterial system of the cervical 
spinal cord was injected using Batson’s corrosion casting 
kit No. 17. The presence of the ventral radicular branches 
of the rami spinales entering the ventral spinal artery in the 
cervical region was observed in 62.1 % as left-sided and in 
37.9 % of the cases as right-sided. There were two dorsal 
spinal arteries located on the dorsal surface of the cervical 
spinal cord in 70 % of the cases, and no dorsal spinal artery 
in 30 % of the cases. The presence of the ventral radicular 
branches of the rami spinales that reached the spinal cord, 
was observed in 66.2 % of the cases on the left side and in 
33.8 % of the cases on the right side. Based on our results, 
we can conclude that there is high variability of the blood 
supply to the cervical spinal cord in the European hare.
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INTRODUCTION

The European hare is one of the most frequently occur-
ring wild animals in Slovakia. Despite its relatively abun-
dant occurrence, there is a significantly gap of information 
about its anatomy in the literature.

The unique anatomy of each region of the cervical spi-
nal cord demands a study of this nature. The domesticated 
rabbit has been widely used as a laboratory animal to test 
the effects of neuroprotective drugs and to examine the 
pathophysiology of spinal cord injury and, for this reason, 
we studied the arterial arrangements of the cervical spinal 
cord in the rabbit [6]. The arterial supply to the cervical 
spinal cord has been described in several investigations 
[1, 3, 10]. Research on the arrangements and variability of 
the feeding arteries of the spinal cord in several species of 
laboratory animals [4, 9, 11, 12] and in man [7] are more 
common. Until now, the arterial arrangements of the cervi-
cal spinal cord in the European hare has not yet been de-
scribed.

The aim of this study was to describe the blood supply 
of the European hare spinal cord with a focus on the cervi-

DOI: 10.1515/FV-2016-0009



60

cal section. We describe some variations in the arterial pat-
tern of the segmental branches of the cervical spinal cord 
in the European hare.

MATERIALS AND METHODS

This study was carried out on 10 adult European hares 
(Lepus europaeus, L. 1758), aged 140 days. We used hares 
(obtained from ISFA APRC, Nitra, Slovak Republic) of 
both sexes (female n = 5; male n = 5) with a weight range 
between 1.5—1.8 kg in an accredited experimental labora-
tory of the University of Veterinary Medicine and Phar-
macy in Kosice. The animals were kept in cages under stan-
dard conditions (temperature 15—20 °C, relative humidity 
45 %, 12-hour light period), and fed with a granular feed 
mixture (O-10 NORM TYP, Spišské kŕmne zmesi, Spišské 
Vlachy, Slovak Republic). The drinking water was available 
to all animals ad libitum. The animals were injected intra-
venously with heparin (50 000 IU.kg–1) 30 min before they 
were sacrificed by intravenous injection of embutramide 
(T-61, 0.3 ml.kg–1). Immediately after euthanasia, the vas-
cular network was perfused with a physiological solution. 
During manual injection through the ascending aorta, the 
right atrium of the heart was opened in order to lower the 
pressure in the vessels to ensure an optimal injection dis-
tribution. Batson’s corrosion casting kit No. 17, using a vol-
ume of 50 ml (Dione, České Budějovice, Czech Republic) 
was used as the casting medium. After polymerization of 
the medium, 4 % formaldehyde was injected into the verte-
bral canal between the occipital bone and the first cervical 
vertebra, and between the sixth and seventh cervical verte-
bra to fix the spinal cord. After 1-week of fixation, the ver-
tebral canal was opened by removing the vertebral arches 
in the cervical spinal region. Also, the occipital bone was 
partly removed. The prepared spinal cords were fixed in 
10 % formaldehyde. This study was carried under authority 
decision No. 2647/07-221/5.

RESULTS

The ventral spinal artery was present as a single trunk 
located on the ventral surface of the spinal cord. On the 
dorsal surface, there were either two dorsal spinal arteries 
or no dorsal spinal artery at all. The ventral spinal artery 

had a rostral connection with the vertebral artery. The dor-
sal and ventral arteries received, along their course, several 
dorsal and ventral radicular branches entering the inter-
vertebral foramina. Some radicular branches significantly 
contributed to the spinal cord blood supply.

The ventral spinal artery was located along the ventral 
median fissure of the spinal cord. Rami spinales arising 
from the bilateral vertebral arteries entered the vertebral 
canal through the intervertebral foramen. After entering 
the vertebral canal, they sent to the spinal cord, ventral and 
dorsal radicular branches. Some ventral radicular branches 
entered the ventral spinal artery. The frequency of occur-
rence of individual ventral radicular branches reaching the 
spinal cord is shown in Table 1. The left-sided ventral radic-
ular branches entering the ventral spinal artery were pres-
ent in 62.1 % of the cases, the right sided ventral radicular 
branches were present in 37.9 % of the cases.

Two dorsal spinal arteries located on the dorsal sur-
face of the cervical spinal cord were present in 70 % of the 
cases (Fig. 1), and not any dorsal spinal artery in 30 % of 
the cases (Fig. 2). Two longitudinal dorsal spinal arteries 
were formed by the fusion of the small cranial and caudal 
branches arising from the dorsal radicular branches of spi-
nal arteries. We found no rostral origin of dorsal spinal ar-
teries in the area of formation of the basilar artery. In the 
case of the absence of the dorsal spinal arteries, the cervical 
part of spinal cord received the blood by means of dorsal 
radicular branches of spinal arteries with very irregular ar-
rangements (Fig. 2). The frequency of occurrence of indi-
vidual dorsal radicular branches reaching the spinal cord is 
shown in Table 2. The left-sided dorsal radicular branches 
were present in 66.2 % of the cases, the right-sided ventral 
radicular branches were present in 33.8 % of the cases.

DISCUSSION

Based on our results, we can conclude that there is 
a high variability of the blood supply to the cervical part of 
the spinal cord in the European hare. Until now, the arte-
rial blood supply of the cervical spinal cord in the European 
hare has not been described. In the study of cervical spinal 
cord arteries, dogs, rats, pigs and rabbits have often been 
used. In the dog, the blood supply of the cervical spinal cord 
have been studied in detail, with variations in the origin of 
the ventral spinal artery and the frequency of the occur-
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Fig. 1. Presence of two longitudinal dorsal spinal arteries 
(1) dorsal spinal artery. Dorsal view. Magn. ×12.5

Table 1. Frequency of occurrence of ventral radicular arteries 
of the cervical spinal cord that contributed significantly to the 

spinal cord blood supply

Occurrence of arterial spinal branches 
[%]

Level Right Left

C1 0 0

C2 0 40

C3 20 40

C4 30 60

C5 60 70

C6 60 30

C7 30 80

C8 20 40

62.1 % 37.9 %

C — Cervical segment of the spinal cord

Table 2. Frequency of occurrence of dorsal radicular arteries 
of the cervical spinal cord that contributed significantly to the 

spinal cord blood supply

Occurrence of arterial spinal branches 
[%]

Level Right Left

C1 0 50

C2 40 50

C3 30 60

C4 50 50

C5 30 70

C6 30 80

C7 0 30

C8 50 60

66.2 % 33.8 %

C — Cervical segment of the spinal cord

Fig. 2. Absence of dorsal spinal arteries
Dorsal view. Magn. ×20

rence of the spinal arteries described[8]. The blood sup-
ply of the rat spinal cord was probably the most profusely 
documented, but the results were often very different [2, 3, 
9, 10, 13]. In the pig, only the variations and the presence of 
extrasegmental arteries in the spinal cord blood supply have 
been described [11]. The frequency of the occurrence of the 
segmental spinal arteries was higher on the left than on the 
right side; the opposite for the case in dogs [8]. The presence 
of ventral branches of spinal branches entering the ventral 
spinal artery in the cervical region was more frequently on 
the left than on the right side. A similar arrangement was 
found in the rabbit [6]. We did not find any connections of 
the dorsal spinal arteries in the area of formation of the basi-
lar artery in our study. On the dorsal surface we found two 
longitudinal dorsal spinal arteries receiving dorsal branches 
of spinal arteries or they were absent. A similar situation was 
described in the rabbit [6]. The presence of dorsal branches 
of the spinal branches was more frequently on the left than 
on the right side, like in the rabbit [6]. 
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CONCLUSIONS

Study of the arterial patterns of the spinal cord provides 
additional information concerning the manner of vascular-
ization of the central nervous system in general [5, 13].
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