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SUMMARY
The oricin. insertion, structure and relations of the muscles of propulsion
on the lateral and cranial aspects of the thigh in both rabbit and cat
were completely " described. The obtained results were compared with
those reported in other animals.

INTRODUCTION

The pelvic limb serves mainly to propel the body forwards. The following muscles
are especially important in this forwards propulsion. The gluteus (which extends the
hip), the quadriceps femoris {which extends the stifle), the triceps surae (which extends
the hock), the tensor fasciae latae and biceps femoris muscles as well as the superficial
and deep flexors of the digits. As the mode of locomotion in rabbit and cat differs
completely, the before mentioned muscles in both animals differ sufficiently to warrant
separated description. EL-SHARABY 1990} in his study on the muscles forming the
calcaneal tendon in some of the domestic animals, gave a detailed description on the
triceps surae and the flexors in the rabbit. On the other hand, HARRISON (1962) and
WALKER (1970) gave a brief study on the muscles of the thoracic and pelvic limbs
in cat as well as rabbit and cat respectively. In the present study the already knwon
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data on the muscles of propulsion on the lateral and cranial aspects of the hip and
thigh in both rabbit and cat have been completed.

MATERIAL and METHODS

The present study was carried out on ten pelvic limbs of each adult rabbits and
cats of nearly the same size and of both sexes and of different ages. The examined
animals were anaesthetized by chloroform and bled through the common carotid artery
then injected with 10% formalin solution. The dissection of the limbs was carried out
after three days to examine the origin, insertion, structure and relations of the muscles
of propulsion on the hip and thigh regions. Certain biometric measurements including
the relation of the length and weight of these muscles to that of the femur were
taken as these measurements play an important role in mode of locomaotion of the
animals studied.

The nomonclature used was that adopted by the N.A.V. (1983).

RESULTS
|- Lateral muscles of the hip and thigh:

M. tensor fasciae latse (Fig. 1, 2, 3 4/4):

In rabbit, the M. tensor fasciae latee (Fig. 1, 3/1) is elongated fan-shape which
covers the cranio-medio-lateral aspect of the thigh where it appears from the lateral
as well as the medial sides. It forms an envelope which covers partially the M. quadri-
ceps femoris and the femur medially, laterally and cranially. The muscle originates
by a narrow fleshy tendon from the ventral border of the most cranial part of the
crest of the ilium cranial to the origin of the superficial and middle gluteal muscles.
The fleshy part of the muscle is thick cranially and thin caudally and its fibers are
directed distocaudally. It descends for about 10 cm before its reduction to the broad
heavy fascia latae throughout its distal third where it inserts into the patella and the
tibia. The M.tensor fsciae latae is related laterally to the superficial gluteal muscle
proximaily and the M.biceps femoris distaily, madially to the sartorius cranially and
vastus lateralis caudally.

|n cat, the Mitensor fasciae latae (Fig. 2, 4/1) is roughly triangular in shape
and appears completely laterally. The muscle cannot be seen from the medial aspect.
|t originates by a thick fleshy tendon from the ventral border of the crest of the
ilium cranial to the origin of the deep gluteal muscle and ventro-caudal to the origin
of the M. sartorius. The fleshy part of the muscle descends for about 4 cm and reduced
to the heavy fascia latae throughout its distal 2/3 to be inserted into the lateral sur-
face of the femur and on the tibia.

M. biceps femoris (Fig. 1, 2, 3, 4/5)

In rabbit, the Mbiceps femoris is the largest and heaviest of the muscles of the
laterai aspect of the thigh. it is elongated, nearly quarilateral in outline and arises
by two unegual completely separated heads, a cranial vertebral (sacral) head and a
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caudal pelvic (ischiatic} head.

The vertebral (sacral) head (Fig. 1/5" is roughly triangular in shape with its
broad base proximally situated. It arises by a broad origin from the spinous processes
of the last four sacral vertebrae, lateral border of the sacrum as well as the ventro-
caudal end of the sacrotuberal ligament in addition to the aponeurosis which covers
the M. longissimus dorsi cranially. The muscle fibers diverge distally in a long tendinous
tendon which inserts into the patella.

The pelvic (ischiatic) head (Fig. 1/5", 3/5) has a relatively narrow origin which
arises from the tuber ischii proximal to the origin of the M.semitendinosus. The muscle
ends by a broad aponeurotic insertion into the patella as well as the straight patellar
ligament, tibial tuberosity and the crural fascia. The M. biceps femoris is about 2.5
cm width at its proximal part, 3 cm at its middle and 5 cm at its distal part.

In cat, the Mbiceps femoris (Fig. 2, 4/5) is large and powerful which covers
most of the lateral aspect of the thigh. It is about 2 cm at its proximal part, 4 cm
at the middle and 6 cm at the distal part. The muscle originates by a single narrow
head from the ischial tuberosity cranial and proximal to the origin of the M. semiten-
dinosus. The muscle ends by a broad aponeurotic insertion that extends from the patella
to the middle of the shaft of the tibia.

Gluteus :

In rabbit and cat, the gluteus forms a lateral triangular muscular mass which
lies on the dorsal surface of the sacrum between the M.tensor fasciae latae cranially
and the M.biceps femoris caudally. This muscular mass is well developed in rabbit than
cat. In both animals it consists of the Mm. gluteus superficialis, gluteus medius and
gluteus profundus.

M. gluteus superiicialis (Fig. 1, 2, 3/ 2 7, 8/4):

The superficial giuteal muscle in the rabbit (Fig. 1. 3/2s 7/4) is a V-shape in
outline, the limbs of which, cranioventral and caudodorsal, represent its origin.

The cranioventral limb (portion) is partially fused with the M. tensor fasciae
latae. It arises from the gluteal fascia and the cranial border of the crest of the ilium
as well as the ventral border of its most cranial part caudodorsal to the origin of
the M. tensor fasciae latae.

The caudodorsal limb (portion) is partially covered by the vertebral head of the
M. biceps femoris. It arises from the gluteal fascia and indirectly from the spines of
the first three sacral vertebrae.

The muscle fibers of the twa limbs {portions) converge distally and pass over
the greater trochanter of the femur. Here, they unite with the caudal digitations of
the M. tensor fasciae latae distal to the hip joint to be inserted into the third trochan-
ter of the femur. The muscle is about 6 cm in length and 3 cm width at its most
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widest part while 0.5 cm width at its insertion.

In cat, the superficial gluteal muscle (Fig. 2/3, 8/1) is the most caudal of the
gluteal group. It is relatively small, flat and rectangular in outline. It lies caudal and
partially superficial to the M. gluteus medius. The muscle is about 1.5 cm in width
and 5 em in length. It arises from the spinous processes and the lateral borders of
the last two sacral and the first caudal vertebrae. The muscle fibers extend ventro-
laterally between the Mm. gluteus medius and tensor fasciae latae cranially and the
M. biceps femoris caudally to be inserted in the lateral surface of the femur distal
to the greater trochanter as well as the fascia latae.

M. gluteus medius: Fig. 1, 2, 3, 4/3 7, 8/1):

In the rabbit, the middle gluteal muscle (Fig- 1, 3/3; 7/1) is the broadest of
the gluteal group. It lies between and partiaily covered by the two limbs of the super-
ficial gluteal muscle. It arises from the edge of the cranial border and adjacent part
ofthe lateral surface of the crest of the ilium. The muscle fibers pass caudo-ventrally
to be inserted into the !ateral aspect of the summit of the greater trochanter of the
femur and a distinct line between it and the convexity. The muscle is about 0.5 cm
thick at its origin and 0.2 cm thick at its insertion. Its widest part is about 4 cm and
its narrowest part is about 2 cm while it is about 5 cm in length.

In the cat, the middle gluteal muscle (Fig. 2, 4/3 8/1) is the largest, broadest,
thickest and powerful of the gluteal group. It is about twice the size of the superficial
one. The muscle fibers arise from the proximal half of the gluteal surface of the ilium
as well as its dorsal border. They pass caudally and laterally between the Mm. sartorius
and tensor fasciae latae cranially as well as the muscle superficial gluteal caudally
to be inserted on the lateral surface of the cranial part of the greater trochanter
of the femur. The muscle is about 4 cm in length. Its widest part is about 5 cm and
its narrowest part is 3 cm while it {s about 0.5 cm thick along its length.

M. gluteus profundus (Fig. 1, 2, 3, 4/4; 7, B/2):

In the rabbit, the deep gluteal muscle (Fig. 1, 3/&% 7/2) is the most thickest,
strongest and powerful of the gluteal group. It is about 4-S cm long, 2.5 cm at the
widest part and 1 cm at the narrowest one while its thickness is about 0.5 cm. The
muscle nearly covers and occupies all the gluteal surface of the ilium and arises from
this surface as well as the dorsal and ventral borders of the cranial part of the ilium
caudal to the origin of the Mm. tensor fasciae latae, superficial and middle gluteal.
Additional fibers originate from the lateral border of the caudal half of the sacrum.
The muscle fibers converge and pass cranio-ventrally to be inserted into the lateral
aspect of the greater trochanter of the femur and in a line cranial to the insertion
of the M. gluteus medius.

The deep gluteal muscle in the cat (Fig. 2, 4/4 7/2) lies under the lateral edge
of the middle gluteal muscle. It is usually cylindrical in shape of about 3 cm long and
0.4 cm thick. The most cranioventral border of the muscle is tendinous in structure
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and arises from the distal 1/3 of the gluteal surface of the ilium as well as its ventral
border and inserted on the lateral aspect of the caudal part of the greater trochanter

. of the femur as well as the ridge of the intertrochanteric fossa.

lI- Cranial muscles of the hip and thighe

M. quadriceps femoris:

e

This strong muscle extends between the pelvis and femur proximally and the
patella as well as the tibia distally. It covers the femur cranially, laterally and medially.
Distally it forms a tendon which includes the patella within it and ends on the crest
of the tibia as the straight ligament of the patella. The M. gquadriceps femoris in both
rabbit and cat consists of the Mm. vastus lateralis, vastus intermedius, vastus medialis
and rectus femaoris.

M. vastus lateralis {Fig. 5, 6/1; 7, 8/3):

In rabbit, the M. vastus lateralis (Fig. 5/1, 7/3) is the largest and strongest division
of the muscle quadriceps femoris. ‘It covers paillally the ™. vasiUs INCeriiedios—aiig——-—- "
completely the M. rectus femoris laterally and lies between the M. tensor fasciae latae
cranially and the Mm. biceps femoris and vastus intermedius caudally. It is about 9.5
cm long and 0.3 cm thick. Its fibers pass longitudinally proximodistally and arise from
. the edge of the greater trochanter of the femur and the adjacent area of the lateral
surface of the femur between the greater and the third trochanter.

2 In cat, the M. vastus lateralis (Fig. &/1, 8/3) lies under cover the M. tensor fas-
ciae latae and caudal to the M. sartorius. It is the largest of the M. quadriceps femoris
. and the most lateral one. It covers completely the Mm. vastus intermedius and rectus

femoris. The nu_~'s is sbout 10 cm long and 0.5 cm thick. Its fibers pass luhgitudinally e
proximodistally and arise from the cranial border of the greater trochanter of the
femur. It joins with other muscles of the group to be inserted on the lateral border
and surface of the patella and in its straight ligament.

M. vastus intermedius (Fig. 5, 6/2; 7, 8, 9/5):

In rabbit, the M. vastus intermedius (Fig. 5/2; 7, 9/5) is a bipennate one with
its fibers directed proximally. It lies between the M. vastus lateralis Iaterally,'femur
medially, biceps femoris caudally and the rectus femoris as well as the tensor fasciae
latae cranially. The muscle is about 8.5 cm long and 0.2 cm thick and arises in common
with the M. vastus lateralis from the edge of the convexity of the greater trochanter
of the femur. It covers the lateral surface of the femur to a level distal to the 3rd
trochanter then extends to overlap on its cranial and medial surfaces. In its distal
. fourth the muscle terminates by a tendon which attaches to the M. vastus lateralis.

In cat, the M. vastus intermedius (Fig. 6/2, 8/5) is the smallest of the quadriceps
femoris. It is about 8.5 cm long and arises along the lateral and cranial surfaces of
g the femur to which it is adheres closely. [ts fibers pass obliquely craniodistally and
soon merge with the M. vastus medialis and the two muscles often appear as one
mass.
Assiut Vet.Med.d. Vol. 26, No. 52, January, 1992.
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M. vastus medialis (Fig. 9, 10, 11/6):

In rabbit, this muscle (Fig. 9, 11/6) is relatively thin. It is about 9 cm long and
arises proximally from the intertrochantric fossa of the femur. Additional fibers arise
from a line situated on the cranial surface of the proximal extremity of the femur
between the greater trochanter and the hnead. The muscle fibers extend distally along
the medial surface of the femur to which it is closely adherent. The muscle ends by
broad tendon which encloses a fibrocartilaginous disc before its attachment on the
patella.

In cat, the M. vastus medialis (Fig. 10/6) lies caudal and medial to the M. rectus
femoris and is covered medially by the M. sartorius where its fascia attaches to it.
The muscle is originated from the medial and cranial surfaces of the femur distal
to the head and inserted into the medialmargin of the patella. Its fibers merges with
that of the M. vastus intermedius.

M. rectus femoris: (Fig. 3, 4/7; 5, 6/3):

In rabbit, the M. rectus femoris (Fig. 3/7, 5/3) is a bipennate one with its fibers
directed distally. It lies between the Mm. vastus medialis, sartorius and tensor fasciae
latae medially anc cranially; Mm. vastus intermedius and biceps femoris caudally and
the M. vastus lateralis laterally. It is about 10 em long and 0.5 cm thick and arises
by a short, strong tendon from an eminence infront of the scetabulum. It extends
distally between the Mm. vastus lateralis and medialis to the patalla which is included
in its strong tendon as a sesamoid bonme. This tendon continues distally as the straight
ligament of the patella. The M. rectus femoris is round in cross section distally while
it is laterally compressed proximally.

In cat, the M. rectus femoris (Fig. 7/7, 6/3) is the most craniz! one of the quad-
riceps group. It is uniform along its length and “lies between the Mm. vastus lateralis
and the sartorius. It is about 10 cm long and 0.5 cm thick and arises from a rough
area near the ventral border of the shaft of. the ilium infront of the acetabulum. Its
fibers pass longitudinally proximo-distally to join the M. vastus lateralis in its distal
part to be inserted with it into the medial border of the patella.

Distaily, the quadriceps femoris muscie in both rabbit and cat forms a ligament
which encloses the patella within it. It passes over the stifle joint to be inserted on
the crest of the tibia as the straight ligament of the patella (Fig. 5, 6/4).

Concerning the relation of the length and weight of the muscles of propulsion
to that of the femur Tables (1, 2) and Fig. (12, 13) show that, the Mm. biceps femoris
and vastus lateralis are the heaviest onmes in rabbit and cat followed by the M. tensor
fasciae latae in rabbit and the M. rectus femoris in rabbit and cat. The deep gluteal
muscle is relatively well developed in rabbit than cat. On the other hand, the M. vastus
intermedius is the lightest one in rabbit and cat followed by the superficial gluteal
and vastus medialis. Generally, the relative weight of each of the studied muscles show
no characteristic variations as the development depends upon the mode of locomotion.
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The M. tensor fasciae latae is the longest of the muscles of propulsion in both
rabbit and cat but it is longer in rabbit than cat. Followed by the M. biceps femoris
but it is longest in cat than in rabbit. The M. rectus femoris it is nearly the same
in the studied animals. The gluteal muscles are the shortest of the studied muscles
but they are shorter in cat than rabbit.

DISCUSSION

In the present study the M. tensor fasciae latae in rabbit is elongated fan shape
and covers the cranial aspect of the thigh, while in cat the muscle is triangular in
outline and appears only on the lateral aspect. In this respect the M. tensor fasciae
latae of the rabbit resembles that described by WALKER (1970) in the same animal,
MAY (1970) in sheep, McCLEOD (1960) is small and large ruminants, NICKEL, SCHUMMER,
WILLE and WILKENS (1986) in domestic animals, GETTY (1975) in horse as well as
SABER and AHMED (1987) in camel. However, the M. tensor fasciae latae in cat resem-
bles that described by HARISON (1962} and WALKER (1970) in the same animal, MILLER,
CHRISTENSEN and EVANS (1964) as well as GETTY (1975) in dog. The origin ofthis
muscle from the cranial part of the crest of the ilium in both rabbit and cat gives
more support to the muscle and its strength as described also in camel by SABER and
AHMED (1987).

Concerning the origin of theM. biceps femoris, in rabbit, it is in accordance with
that mentioned by WALKER (1970} and EL-SHARABY (1990) in the same animal, MAY
(1970) in sheep, SABER and AHMED (1987) as well as SMUTS and BEZUIDEIHOUT (1987)
in camel, RAGHAVAN and KACHROO (1964) and NICKEL et al. (1986) in cattle. However,
the origin of this muscle in cat is in accordance with that mentioned by HARISON
(1962) and WALKER (1970} in cat, MILLER et al. {1964) and GETTY (1975) in dog.
On contrary, as mentioned by McCLURE. and GARRET (1973) in cat, the muscle has
two heads o1 origin, ischiatic and vertebrai. In rabbit, the belly of the M. biceps femoris
is divided into two unequal completely separated parts which are in accordance with
that mentioned in donkey by EL-SHARABY (1990}, however he mentioned that the
belly in rabbit is single and broad sheat which is in disagreement with that declaired
in the present study. According to NICKEL et al. (1986) in cattle as well as SABER
and AHMED (1987) in camel the belly is divided into two unequal parts which are
completely separated. However, in cat, the belly is single and broad as in rabbit as
mentioned by EL-SHARABY (1990). In dog asmentioned by SISSON (1975) and NICKEL
et al. (1986) the belly is divided from the beginning into three parts named as superficial,
intermediate and deep heads. On the other hand, in horse the belly is subdivided into
three parts as mentioned by BRADLEY/GRAHAME (1946}, GETTY (1975) and NICKEL
et al. (1986).

In rabbit and cat, the gluteus consists of three muscles namely superficial, middle
and deep gluteal muscles. In rabbit the superficial gluteal covers laterally the middle
and deep ones while in cat it is the most caudal of the gluteal muscles. On the other
hand, the middlegluteal muscle is well developed in cat than rabbit and the deep
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gluteal is well developed in rabbit than cat. The superficial gluteal muscle is v-shape
letter in rabbit and triangular in shape in cat. An additional origin from the sacrum
for the middle gluteal muscle was shown in cat, while this origin was shown for the
deep gluteal muscle in rabbit.

The M. rectus femoris in both rabbit and cat, is the longest head of the quad-
riceps femoris and arises only by one tendon from an eminence above and cranial
to the acetabulum in rabbit and a rough area cranial to the acetabulum and near
to the ventral border of the shaft of the ilium in cat. In rabbit the muscle is rounded
in cross section distally and laterally compressed proximally, while in cat the muscle
is rounded in cross section along its length. In sheep MAY (1970) also mentioned only
one tendon of origin from a depression on the ventral border of the shaft of the ilium.
However, in cattle as mentioned by GETTY (1975) the M. rectus femoris arises by
two tendons from the Os coxae proximal and cranial to the acetabulum and from the
ventral surface of the body of the ilium.

In rabbit and cat, the M. vastus lateralis is the largest broadest, strongest and
heavlest division of the M. guadriceps femaoris. In rabbit it covers partially the M. vastus
intermedius and completely the M. rectus femoris while in cat it covers them completely.

The M. vastus intermedius arises in common with the M. vastus lateralis from
the edge of the greater trochanter of the femur. In its distal part it terminates by
a tendon which merges with the M. vastus lateralis. In cat the muscle mergos with
the M. vastus medialis and the two appear as one muscle. In small and large ruminants
the belly of M. vastus intermedius divides into two portions in the distal third of the
femur and merge with the insertions of the medial and lateral vasti muscles respectively
(MAY, 1970 and GETTY, 1975} =

Table (1) and Fig. (12, showing that, the M. tensor fasciae latae is the longest
of the muscles of propuision under study in both rabbit and cat but it is longest in
rabbit than cat. On the other hand, the gluteus are the shortest but they are shorter
in cat than rabbit.

This study showed also that, as declaired in Table (2) and Fig. (13), the M. biceps
femoris is the heaviest among the muscles of propulsion in rabbit and cat and the
M. vastus intermedius is the lightest in rabbit and cat followed by the muscle superficial
gluteal and vastus medialis. EL-SHARABY (1990) mentioned that, the biceps femoris
of the gluteobiceps muscle is the heaviest one in rabbit, dog. cattle, donkey and camel.
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LEGENDS

Fig. 1 & 2 Showing the muscles of propulsion on the lateral aspect of the hip
and thigh in rabbit (1) and cat (2).

1- M. tensor fasciae latae. 2- M. gluteus superficialis.
3- M. gluteus medius. 4- M. gluteus profundus.
5- M. Biceps femoris. 5'- Vertebral head of 5.
5"~ lIschiatic head of 5. &- M. Semitendinosus.

7- M. semimembranous. 8- M. sartorius.

Fig. 3 & & Left pelvic bone of rabbit (3) and cat (4) illustrating the muscles
attachment (lateral view). i

1- M. tensor fasciae latae. 2- M. gluteus superficialis.
3- M. gluteus medius. 4~ M. gluteus profundus.
5- M. biceps femaris (ischiatic head in rabbit).

6- M. semitendinosus. 7- M. Rectus femoris.

8- M. sartorius.
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Fig. 5 & & Showing the muscles of propulsion on the cranial aspect of the thigh
in rabbit (5). and cat (6) craniolateral view).
1- M. vastus lateralis. 2- M. vastus intermedius.
3- M. rectus femaris. ) 4- Straight tendon.

Fig. 7 & 8 Left femur of rabbit (7) and cat (8) illustrating the muscles attachment
(lateral view).

Fig. 9 & 10 Left femur of rabbit (9) and cat (10) illustrating the muscles atta-
chment (medial view).

Fig. 11: Left femur of the rabbit illustrating the muscles attachment (caudal

view).

1- M. gluteus medius. 2- M. gluteus profundus.
3- M. vastus lateralis. 4- M. gluteus superficialis.
5- M. vastus intermedius. 6- M. vastus medialis.

Fig.(1)

/JW L‘y" /

Assiut Vet.Medd. Vol. 26, No. 52, January, 1992.




33

MUSCLES OF PROPULSION IN RABBIT AND CAT

Fig.(3) Fig.( 4 )
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Fig.(7)
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Fig.(11)
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Il'able AFM tRelation ef the “—..@Em.ﬂr of tne muscles of 'H..UCHDPOB to the .—.Oﬂﬁ_nr of the femur in rabbit and cat.

Absolute length (cm) Ralative length (%)
Aimal
Femur wm.T. k. k. hie M. .V, M.Ve m.nt. M.V. M.T. M. M.gl. M.gl. M.gl. M.V. M.V. k.R.
Bicep. gl. gl. gl. Bicep. boV.M.
F.L. Fem. sup. med. Prof. L. int. F. " F.L. fem. sup., med. prof. [, Int. P.
Rabbit 10 em 15 11 6 5 4 9.5 8 10 7 150% 110% 60% 50% 40% 95% 80% 1o0%
Cat loem 13 13 5 4 3 1o 8.5 10 3 118% 118% 45% 36% 2% 99.9% 717% 96% 73%

Table (2):Relatien of the weight of the wuscles of propulsion to the weight of the femur in rabbit and eat.

Abgolute weight (gm) Halative weight (%)
Animal S uct
Femur M.T. k. m. M. . MoV, M.V, M.Re Mo M. Ec@.—.n B-NH- M. M. )
Bicep. gl. gl. &l. w.l.F.L Bicep. legle M.V.L. M.V. . V.M,
F.L. Fem. sup. med. prof. L. int. F. Violie fem, sup. med. prof. bikis ¥

Rabbit 16 15 37 8 5 R o S 1, 5 14 8 150% J70% 80% 110% 130% 150% 50% 140% 80%

Cat. 14 8 35 5 11 5 20 4 13 4 57.20 250% 3521% 78.5% 35.7% 57.1% £8.5% 92.8% z8.5%




