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Abstract

The anatomy of lumbar vertebrae of Asiatic lion was studied. There were seven lumbar vertebrae.
The length of the body increased from the first to the sixth vertebrae, whereas the width increased
up to the last vertebra. The ventral ridge was absent in first and last vertebrae. The dorsal spinous
processes were short and flattened laterally and were cranially inclined, except L7 which was
vertical. The transverse processes of each lumbar vertebra were directed obliquely forward and
downward. The length of accessory processes decreased from L1 to L6 and it was absent in L7.
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Introduction

Cats are very flexible and can rotate half of their spine 180 degree. They are capable of jumping
five times of their own height. A relatively long flexible spine of cats contribute considerably to
increasing stride length and provides an additional source of forward propulsion during galloping,
vertical clinging and leaping, and bounding behaviours. Asiatic lions are the most familiar amongst
the large cats. The backbone of lion is very flexible. This is what allows it to have such a wide range
of motion. The morphology of lumbar vertebrae has been used as an indicator of locomotory
behaviour in living mammals. The present study was carried out on lumbar vertebrae of Asiatic
lion, with the hypothesis that it will help in establishing basic data bank on gross anatomy of
vertebrae and will also assist surgical intervention and will fulfill the need for authentic references
in proceedings in the courts of law.

Material and Methods

The study was undertaken on skeletons of Asiatic lions, at the department of Anatomy, Veterinary
College, Anand. The lumbar vertebrae of 2 adult lions were used for the study. The following
parameters were measured in all seven lumbar vertebrae of lions, with the help of digital vernier
calipers / non-elastic thread/scale.

1. Length, width and height of body of lumbar vertebrae.

2. Height and width of vertebral foramen

3. Distance between cranial and caudal articular processes
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4. Height of dorsal spinous processes

5. Length of transverse process

6. Inter transverse space

7. Length of accessory processes

Results and Discussion

There were seven vertebrae as in carnivores. All seven vertebrae were typical which presented
body, arch and processes (Fig. 1, 2). Body was dorso-ventrally flattened. The body of the L5 was
longest with 4.4 cm length, while that of L1 was shortest with 2.9 cm length.

Similar findings were reported by Tiwari et al. (2012)
in tiger, where the body of lumbar vertebrae
increased from first (4.00 cm) to sixth (5.20 cm)
while the length of L7 (4.12 cm) was similar to L1.
Rajani et al. (2011) also reported that the length of
the vertebral body increased from the first to sixth
in leopard. In the present study, the width of the body
slowly increased from L1 (3.6 cm) to L7 (4.4 cm).
The transverse diameter of the vertebral bodies
increased from the first to the last lumbar vertebrae
as reported by Taluja et al. (2000) in tiger, Rajani et
al. (2011) in leopard, Belu et al. (2013) in jaguar and
Georgescu et al. (2015) in Bengal tiger. The height
of the body was found between the ranges of 2.7
to 2.9 cm. The ventral median ridge was absent in
L1 and L7, but present in L2 to L6. The ridge was
very sharp in L3 and L4. The present findings were
similar with Rajani et al. (2011) in leopard, but were
dissimilar with Belu et al. (2013) in jaguar and

Sr. 

No. 
Parameters (cm) 

Lumbar vertebrae 

L1 L2 L3 L4 L5 L6 L7 

1 Length of  body 2.9 3.1 4 3.9 4.4 4.2 3.5 

2 Width of body 3.6 3.6 3.7 3.9 3.9 4.1 4.4 

3 Height of body 2.7 2.8 2.8 2.7 2.7 2.9 2.7 

4 Height of vertebral foramen  1.4 1.4 1.5 1.6 1.9 2.2 1.6 

5 Width of vertebral foramen  1.9 2.0 2.2 2.2 2.9 2.8 2.9 

6 Distance between cranial and 

caudal articular processes 

2.5 2.7 2.8 2.7 2.6 2.4 1.7 

7 Height of dorsal spinous process 2.4 2.6 2.8 3.2 3.2 3.4 3.4 

8 Length of transverse process 2.0 2.2 4.5 6.3 7.3 7.5 8.1 

9 Length of mammillary process 2.8 2.6 1.8 0.7 0.5 0.3 - 

 

Table 1: Measurements of different dimensions of lumbar vertebrae of Asiatic lion
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Georgescu et al. (2015) in Bengal tiger, where they mentioned the absence of ventral ridge in all
vertebrae.

The minimum height and width of vertebral foramina were in L1 (1.4 and 1.9 cm), while the maximum
height and width were in L6 (2.2 cm) and in L5 (2.9 cm), respectively. The height and width of the
vertebral foramina slowly increased. The caliber of the vertebral canal increased from the first to
the last lumbar vertebrae as in carnivores (Getty, 1975) to accommodate the lumbar swelling of
the spinal cord. The caudal notches were deeper in all lumbar vertebrae, while cranial notches were
almost absent.

The transverse processes were very well developed which sprang out from the lateral aspect of
the body. The processes were dorso-ventrally flattened and directed obliquely downward and
forward. The length of transverse processes was minimum in L1 (2.00 cm) and maximum in L7
(8.1 cm). The length and curvature of transverse process increased from L1 to L7. McClure et al.
(1973) mentioned that in cat the length of processes increased cranio-caudally, but Miller et al.
(1964) reported that in dog the longest transverse processes were in mid lumbar region. The
processes of L4 to L7 were more concave and pointed cranially. The inter transverse space was
different amongst all lumbar vertebrae. These findings concurred with Rajani et al. (2011), Belu
et al. (2013) and Georgescu et al. (2015). They reported that the tranverse processes were angled
cranio-ventro-laterally and the length of the transverse processes increased up to the sixth lumbar
vertebra in leopard, the length increased from the first lumbar vertebra (1.5 cm) to the last (5.0
cm) in jaguar and  from L1 (1.9 cm) to L7 (6.1 cm) in Bengal tiger, respectively. The inter transverse
space was different amongst all lumbar vertebrae.

The dorsal spinous processes were short, flattened laterally and tuberous at free end. The size
of the tuberosity of free end was gradually decreased from L1 to L7. The height of dorsal spinous
processes slowly increased from L1 (2.4 cm) to L5 (3.7 cm), but in last vertebrae the height slowly
decreased. The spinous processes were cranially inclined, except L6 and L7 which were vertical.
These findings were in agreement with Rajani et al. (2011), Tiwari et al. (2012), Belu et al. (2013)
and Georgescu et al. (2015) in different wild felines. Tiwari et al. (2012) in tiger mentioned the height
of spinous processes as 3.22 cm in first, 4.32 cm in sixth and 4.22 cm in last lumbar vertebrae.

The articular processes were very well developed. The cranial articular processes were more
developed than caudal articular processes. The distance between cranial and caudal articular
processes was maximum in L3 (2.8 cm) while minimum in L7 (1.7 cm). Similar findings were reported
by Tiwari et al. (2012) in tiger. The cranial articular processes on lateral aspect carried the fused
ridge like mammillary processes, called mammilo-articular processes on all lumbar vertebrae. These
findings were in accordance with Miller et al. (1964) in dog, Belu et al. (2013) in jaguar and
Georgescu et al. (2015) in tiger.

The accessory processes were directed caudally. The maximum length was 2.8 cm in L1 while
minimum was 0.3 cm in L6. The length decreased from L1 to L6 and was absent in L7. This
observation was similar to McClure et al. (1973), Belu et al. (2013) and Georgescu et al. (2015).
The latter authors reported the maximum length in L1 (3.4 cm) and minimum in L6 (1.6 cm) of
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Bengal tiger. In last vertebra the processes were absent. These findings were dissimilar to Miller
et al. (1964) who reported in dog the well-developed processes in first three or four lumbar vertebrae
and absent in fifth and sixth and with Rajani et al. (2011) in leopard, where the processes of first
five lumbar vertebrae were very large, but those of the succeeding vertebrae were smaller and
that of the fifth vertebrae had a pointed projection.
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