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]ntroductiOD

Ten cats and ten rabbits of apparently healthy,
Jdult of both sexes were used in the present study. The
qnimals were anesthetized by using cotton soaked in
dloroform in closed glass box. Five of each species
were formalized and the remaining five were used in
fresh state. The animal was dissected to expose the
heart and the left ventricle was cannulated and injected
with formalin solution (10% formalin, 4% phenol, 1%
dlycerin), followed by immersion in formalin solution
for2 -3 days (Tompsett and Wakelly, 1965).

The individual muscles were weighed in the fresh
state by using the 4 Digit balance and their attachments
noted. Comparisons between muscles masses between
the two species under investigation, one head of each
species were sagittaly cut by using manual bone saw to
demonstrate the muscles on the medial surface of the
mandible,

one head of each species were used for preparing
bony specimens according to the technique adopted by
%;y)meki; 1997, Moser et. al., 2002 and Margaret,

Degreasing, bleaching and dryness of the Pfépared
t?ny Specimens were applied in accordance with the
ecthUes of (NPS museum handbook, 1999, Moser

20,2002 and Van Gestel, 2005).
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The. muscles of mastication varied in its size and
complexity in different :
herbivore and i mammalssespeviallygbetveen
¢ and carnivore. The jaw muscles occupy most
pa'rt§ of the tllead r.egion and have a broadly distributed
:)}Ilgms a'nd l;lsemons on the skull and mandible, but
€ maimn factor that contributes to functional
corpplexity is the fact that most muscle fibers attached
to internal aponeuroses rather than to the bones directly
Herring (2007). The masticatory muscles in mammals
defined as the jaw musculature, which formed of jaw-
closing muscles as: masseter, temporalis and medial
pterygoid muscles and a single jaw-opening muscle as:
digastric muscle. The lateral pterygoid muscle is to pull
the head of the condyle out of the mandibular fossa to
protracts the mandible and help to stabilize the
tempromandibular joint (Turnbull, 1970) and
Warburton, 2009).
The importance of the masticatory mgscles,
fortified many investigators to give an attention to
these muscles. In this connection, thes'e muscles were
carly described by Toldt (1905) in human and
domestic animals. Turnbull (1970), Yosh.lkawa. et. a.l.
1961) and Yoshikawa and Suzuki (1965) in
( i 2001) in the giraffe, Wally
mammals, Sasaki. et. al. ( e
and Farag (2008) in the donkey and B2l € -
h (2010) in the camel. Moreover,
Daghas iet and jaw musculature was
correlation between the diet and jaw 970, 1980
died by many authors (Sanson, ) ¢
also studied by and Sanson, 1988
! 1982; McArthur
1989; Hume, 4 burton, 2009 and
161998 20033 8 WARDULORR ot s
Lentle et al, ; 201’1) in Kangaroos, Wallabies, Ra
i t. al., .
vmeyal.dseand new world monkeys respectxvel)’~triell i
Kang;;zo current investigation is thereforsv hao i
1 e efforts of the previous authors
Commuelt { £ mastication in cat and rabbit
the muscles 0


https://v3.camscanner.com/user/download

I Resulty

0 o } \

the Masseter m‘"””"“““.\' O Jaw museles comprised
i A ) OF R Rt

Tousales emporalls,  prerygold and  digastric

M. Masseter

The o .
S Masseler musecle was the largest and more
omplex of all the mustioatory muscles, It was divided

i??) tWo  main groups, Hlll\('l‘nt‘i:ll und (IC'CP‘ Rroups
Cre arranged in two layers in the rabbit and in three
ones in the eat,

Pars superficialis

In the rabbit; the superficial masseter was
divided into four parts, the lateral superficial masseter
partlA, the reflected superficial masseter, the medial
superficial masseter part 1B and the superficial
masseter part 2,

The lateral superficial masseter partlA (fig. 1A, B
/1), was a fan shaped muscle, with rounded ventral
border at the ventral margin of the mandible, It was
originated from the ventral and lateral aspects of the
rostral part of the zygomatic arch (fig. 6A/M3). Its
fibers fan out towards their insertion along the length
of the caudolateral edge of the angular process. A thick

sheet of fascia invested upon the proximal portion of

the masseter musele (fig. 6C/M8).

The reflected portion of the superficial masseter
(fig. 1A, B, 3C, D/2), was a small cord like muscular
band. It arose from the rostral part of the zygomatic
arch, just rostral to the origin of the superficial
masseter partlA (fig. 6A/ M3). Its initial portion
extended downward in a vertical direction till reaching
the ventral edge of the mandibular angle around which
it curved caudally and its fibers extended in an almost
horizontal direction - along the length of the
ventromedial edge of the angular process and inserted
all over this region (fig. 6C/M10).

The medial superficial masseter partlB (fig. 1A,
B/3), was formed of a parallel fibers that almost
entirely overlapped by the superficial masseter part 1A,
except only a small part appeared superficially, caudal
to the latter muscle. It was originated from the lateral
face of the zygomatic arch (fig. 6A/M4) and inserted
by an aponeurosis at the caudal rim of the angular
process, just caudal to the insertion of the superficial
masseter part 1A (fig. 6C/M8),

The superficial masseter part2 (fig. 1B, C/4),
Represented the fleshy portion of the masseter that
originated from the ventral margin of the zygomatic
arch (fig. 6A/M5) and inserted into the masseteric fossa
and mandibular angle (fig. 6C/M9).

In the cat; The superficial masseter muscle (fig.
2A, B, C/MS), Was represented by a bulky mass that
originated from the maxillary process of the zygomatic
arch (fig. 7A, B/M1), and its fibers extended caudally
towards the ventral edge of the mandible around which
itwas rolled to be inserted into the medial face of the
angular process (fig. 7C/M6).
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PPars profunda

In the rabbit; the deep Massete
SS0top

represented by wygomaticomgy il Mg, \

composed of rostral and caudal parqg, Ulayg "’lm
The rvostral masseter muscle (lig. B Ay
situated rostral and deep to the Superfic: Crs). 9
part2, It was originated from the e nle mm‘squ‘s
aspeots of zygomatic arch (fig, ¢ A/Ms)und V"nlr:rl
extended vertically, o be inserted j, e 8 gy,
ramus of mandible (fig. 6C/MI1), 0 mce“ding

The caudal deep masseter (fig, 1A, B
attached to the ventral and medial aspegys t;l‘ th R
portion of the zygomatic arch, |, © Caygy
rostroventrally, caudal to the rostral deep
the superficial masseter part2 (fig, 6A/MS) heler ing
converge to be inserted just under the | ater}u S fibe
the condyloid process of the mandible (fig, 60&(:%; of

In the cat; The deep masseter muscle (fig. 25
MD) arose {rom the ventral edge of the zy8°maltic \
(fig. 7A, B/M2) and was arranged into two luyel-;.lmh
outer and an inner layer. The outer layer s in, t;n
form of bundles of fleshy parallel fibers passi ¢
slightly caudally and had several delicate tendin(')n
sheets. It was inserted on the lateral surfyce = 1;3
mandibular ramus near the angular process as wellaz
the adjacent ventral border of the masseteric fosgg (fig
7C/MT). :
The  inner  layer  represented the
zygomaticomandibularis which composed a smali
rostral (fig. 2C/7) and a larger caudal portion (fig.
2C/8) which arose from the rostral and caudal portions
of the medial face of the zygomatic arch respectively,
The two portion extended in an oblique downward
direction and blended together to be inserted in the

masseteric fossa, (fig. 7C/Z2)

M. Temporalis
The temporalis was the largest musocle of the

mastication in the cat, equal in bulk to all the rest of the
masticatory muscles and its weight larger three times
than the weight of the same muscle in the rabbit
(tablel). It consisted of two portions; superficial and

deep.
Pars superficialis

In the rabbit; the superficial temporal muscle
(fig. 3A, B/ 9), originated from the dorsolateral surface
of the skull, along the border of the parietal and
temporal bones (fig. 6A/ T1). The fibers converged (08
rounded tendon that passed through a sort of canal, ot
the caudal edge of the orbit. Its tendon inserted at'g;:
rostral edge of the coronoid process of the mandi

(fig. 6C/ T2).

s
In the cat; the superficial temporal muscgn::
covered by the thick temporal fascia and Wﬁ-‘)the o

two parts; the medial parts was defined a5 from 1°
superficialis (fig. 4A/ 9) which arosefrontal bon¢
temporal line and zygomatic process of the
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::(th + pabbit; the deep temporal musole (fig, 3¢,

omposed of two parts; lateral and medial deep

it occupled the caudal wall of the orbit (fig,
The lateral deep temporal muscle (g,
hr\r’m’wS in the form of a large muss which Wi
:-;:;u-cd‘ of 0 smﬂ”. dorsal h}‘{\d and o lx.\rgc ventral head,
) ventral head inserted ina «Icprcssm‘n on the medial
i of the neck o (hlc coronoid  process, ity
inscf“‘“‘ covered by the nu:xlnu! pterygold musele, The
o deep w!“pornlls (fig. 31!/12). originated from
, sl depression, |:ostml to the origin of the lateral
deep remporalis. 1ts fibers converged to a small tendon,
which inserted on the rostromedial surface of the neck
of the coronoid process (fig. 6C/13).

pitth
ompore®

In the cat; the deep temporal muscle (fig. 4A, B,
o/11) was a large, pear-shaped musele, it originated
from the wall of temporal bone in its caudal part and
sogittal, lambdoidal crests in its rostral part (fig, 7A,
p/rl) and passed forward to be inserted by the
emporal tendon in the inner surface of the coronoid

process. (fig. 7C/T3).

M. Pterygoideus
The medial pterygoid muscle was a large muscle, had a

characteristic weight and shape in the rabbit (lable 1).
M. Pterygoideus medialis

In the rabbit; the medial pterygoid musele (fig.
3C, D/14), was a thick, fan-shaped muscle, covered the
most. medial surface of the mandibular angle; It
cgpsnsled of two layers, superficial and deep layers,
differing in its fibers orientation, the superfacial layer
(fig. 3C/14), had an oblique caudoventrally directed
fibers and the deep ome (fig.3C/14"), had a vertical
fibers direction, These originated from the pterygoid
process of the alisphenoid and the pterygoid fossa (fig.
6A, BMP1) and inserted over the medial face of the
angular process (fig. 6C/MP2).

o In the cat; it (fig. 4D/14), was @ thick fleshy
mansd,'bcovered the most medial surface of the
U ; ular angle; it composed of WO layers,
superflc!al and deep, the deep was smaller than the
or?eir \cial one and completely covered it These
fosg nated from the lower edge of the infratemporal

sa (fig. 7B/MP1) and inserted into the lower edge of

the
¢ caudal half of ascending ramus and caudal edge of

“ngular process (fig. 7C/MP2).

M. :
Pterygoideus lateralis

I .
j /i the rabbit; the lateral pterygoid m
), located at the ventral wall of the

uscle (fig:
orbit afler
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M. Dignstricus

In the rabbit; the digastric muscle (fig. 5A/18)
was in lhe.fnrm of u spindle shaped muscle whlul;
consisted of o single rostral belly, The Venter 'rmlmlls
(fig. 5SA/18") and ended with a tendon, the ‘Tendo
lnlc‘rn‘lcdlu (fig. 5A/18"). It was originated from the
occipital bone, just caudal to Bulla tympanica (fig,
'(JB/D]). passed parallel to the mandible and imcrlcil
into the medial surface of the mandibular ramus close
to the mandibular symphsis (fig. 6€/D2),

In the ent; the digastric muscle (fig, 5B/18)
consisted of a two bellies separated by tendenous
inseription; Venter rostralis (fig. 51/18') and Venter
caudalis (fig. 5B/18"), they passed under the lower
edge of the masseter, It originated just caudal to the
Bulla tympanica (fig. 7B/D1), its fiber was a straight
and parallel passed in a forward direction under the
edge of the ascending ramus until reach to be inserted

in the mandibular symphsis (fig. 7C/D2),
statistical studies:

The table 1 showed the differences in weights of the
muscles of mastication between the rabbit and cat; the
dominant muscle in each animal determined nccording
to the weight of the muscle, in relation 0 the skull
welght, so the table showed that; the temporal muscle
weighted 3.63 gm that three times larger than the
similar muscle in the rabbit that welighted 0.56 gm. ‘The
medial pterygoid in the rabbit weighted 1,98 gm larger
two times than the medial pterygoid that Wctghl(fd in
cat 0.62 gm. The masseter considcrcd. one of the
yoluminous museles in the cat and rupblt, in the cat
weighted 1,65 gm and in the rabbit weighted 1.64 g?::
The table also showed that the lateral pterygoid in the

cat nearly neglicable, it weighted 0.04 gm while, h'l :It:c
rabbit weighted 0.28 gm. From the previous dt;ltu, thz
|argest muscles in the rabbit were the magseter trent o
medial ptcrygold while in the cat the temporalls

the masseter museles.
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I- Masseter superfacialis

2- Masseter profundus

3- Zygomaticomandibularis

4- Temporalis

5- Pterygoideus medialis

6- Plc?goncus lateralis

7- Digastricus

[ Total

Table 1: Average weights of the Masticatory Muscles in Rabbits
(R) and Cats (C)

Fig.1: A photograph showing layers ofthe masseter muscle in the rabbit ( lateral
view) A- superficial layer: B, C- Deep layer.
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Fig.4: A photograph showing the superficial, deep temporal and medial,
ateral pterygoid muscles in the cat. A- Dorsal view: B, C- Lateral view:

D- Medial view

Mylohyoideus

Fig.5: A photograph showing the digastric muscle (Ventral view). A-
Rabbit. B- Cat.
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Legends for figures (1-7)_ : i
M | Masseter muscle 29 | Region of mandibular symphysis
MS | Superficial masseter |30 | basisph enqijd
1 | The superfacial masseter part 1A ,_;_;,_ i 1?25 h]:::(‘)?(li
2 The reflected portion e | :
3 | The superfacial masseter partlB 33 | Hamulus of terygo;d }J_roc}:lesns()i q
4 The superfacial masseter part2 34 | Pte O{d process of alisphe
MD | Deep masseter 35_| Pterygoid fossa ToiieE
5 | The rostral deep masseter muscle 36 | Prependicular part of palatine bone
(rabbit) iAo .
6 | The caudal deep masseter muscle 37 | Fenestrated region of rostrum
(rabbit) - .
7 | Zygomaticomandibularis muscle 38 | Ascending ramus of mandible
7 | The zygomaticomandibularis muscle| MI Origin of superfacial masseter (cat)
(anterior part) (cat) S|
8 | The zygomaticomandibularis muscle M2 Origin of deep masseter muscle (cat)
(posterior part) (cat)
T | Temporal muscle M3 Origin of superfacial masseter part 1A & reflected
part
9 | The superfacial temporalis M4 Origin of superfacial masseter part 1B
10 | Zygomatic part of temporal M5 Origin of superfacial part 2 & deep rostral & caudal
masseter muscle
11 | The deep temporalis M6 Insertion of superfacial masseter (cat)
12 | Medial Head M7 Insertion of deep masseter (cat)
13 | lateral Head M8 Insertion of superfacial masseter part 1A & 1B
( 14 | Medial pterygoid muscle M9 Insertion of superfacial masseter part2
14" | Superfacial layer
14" | Deep layer :
|15 | lateral pterygoid muscle M10 | Insertion of reflected part
[ 16 | Superior Head MI11 | Insertion of rostral deep masseter
| 17 | Inferior Head M12 | Insertion of caudal deep masseter
18 | Digastric muscle Z1 Origin of zygomaticomandibularis muscle (cat)
18' | Anterior belly
( 18" | Intermediate tendon
18" | Posterior belly
19 | Zygomatic arch Z2 Insertion of zygomaticomandibularis muscle (cat)
20 | Temporal bone T1 | Origin of superfacial & deep temporal
21 | Parietal bone T2 | Insertion of superfacial temporal
22 | Bulla tympanica T3 | Insertion of deep temporal
23 | Orbit MP1 | Origin of medial pterygoid
24 | External auditory meatus MP2 | Insertion of medial pterygoid
25 | Masseteric fossa LP1 | Origin of lateral pterygoid
26 | Coronoid process LP2 | Insertion of lateral pterygoid
27 | Condyloid process D1 | Origin of digastric muscle
LZS Angular process D2 | Insertion of digastric muscle
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’“aﬁse{:‘ts gimilar findings were also reported by
: rgb 19: *

Hlze,
and |
Wil

the
8lze

pe
nl 1r‘»»; ied |
e

in

L 2007; Weijs and Dantuma, 1981; Rusgel),
it

o rabbit (Herring, 2007) in cat and Mjjjep e,
'998)1996) in the dog. Dyce and Sack (2010) paye
'F"'lar sbservation in the dog and explained that, the
iml = muscle was better developed in herbivoroyg
mwﬁzs hat make lateral and rotational movcmcm:
specrl1 hewing while, the temporalis was cspcciull‘
whee in camnivores species, in which the chief ia\:{/
!a;gvemem is scissor like. It is to add that the dominan
e masticaw_fy musc!cs were the maggeter and
nedidl pterngId (Smith and Savage, 1959;
gehumacher, 19615 Turnbull, 1970; and Koppe, et
1. 1987) in the mammals, (Wally and Farag, 2008) in
ire donkey (Khalifa and Daghash, 2010), (Vinyarq,
o, al., 2011) in new world monkeys and (Sharp and
Trusler, 2015) in common wambat,

In agreement with; Yoshikawa et al. (1961, 1962)
in mammals and ruminants, the masseter divided was
divided into superficial and deep masseter. It is to add
that the superficial masseter in the rabbit was divided
into four parts in accordance to what recorded by
Russell (1998), while that of the cat the superficial
masseter was formed of only one mass similar to that
recorded by Turnbull (1970). While Toldt (1905)
description reported a union between the superficial
masseter and medial pterygoid.

In accordance to the observation of Russell (1998)
in rabbit, Turnbull (1970) in cat, the superficial
masseter muscle arose from the zygomatic arch and
inserted into the angular process, masseteric fossa and
angle of mandible in rabbit and only into the angular
process in cat. In this connection it was originated from
the facial crest and zygomatic process of the zygomatic
bone and inserted in the ventral and distal part of the
caudal borders of the mandible as mentioned by Sisson
and Grossman (1975) in horse, Wally and Farag,

(2008) in the donkey and Khalifa and Daghash (2010)
In camel,

In agreement with, Turnbull (1970) in the cat,
0 €p masseter was arranged into two layers; an
- and an inner layer, the inner layer represented the
:ﬁ?anmmaﬂdibularis muscle, which composed of a
isn ostral and a larger caudal portion. These ﬁndllng
i grecment with Toldt (1905) description ensure the
2y o Detween the deep layer of the masseter and
ZyEOmau'c portion of the temporal forming
80mat|comandibu1aris e

the ¢
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In agreement with
(Miller ¢, al,, 1996 un& Dyce and
dog, the temporalig musele is divid
part and deep part, (he superf
superficial part and o
temporal line, ZYgor
temporal bones and |

Turnhuj (1970) in ca and

Hagk, 2010) i the

'cd Into; superfacial
acial part divided
Zygomatic part, It arose from the
natic process of the frontal and
nserted into the coronoid process,

In accordance with,
emporalis muscle, in the
parts, lateral and medial dee
c'audal wall of the orbit, it arose from the temporal
fossa and inserted into the neck of the coronoid
process. While according to turnbull (1970) in cat, it is
a large, pear-shaped muscle, originates from the wall of
temporal bone and sagittal, lambdoidal crests and
inserts in the inner face the coronoid process,

Russell (1998), the deep
rabbit, composed of two
p temporal, it occupied the

In agreement with Russell (1998) in the rabbit,
The medial pterygoideus muscle coverd the most
medial surface of the mandibular angle; superficial and
deep layers, in this study, the two layers can be casily
separated from each other, differing in its fiber
orientation in the rabbit, the superficial layer had an
oblique caudoventrally directed fibers and the deep
layer had a vertical dirccted fibers. While a very
difficult to separate the two layers in the cat, these
results disagreement with Turnbull (1970) m cat and
Miller et. al., (1996) in the dog which divided thf:
medial ptcrygoid into superficial and deep laye'rs and it
divided the superficial into untcriqr and posterior parts
but Sharp and Trusler (2015) incommon V\(m:;b.ut
also can not separate the superficial from the deep

layer.

In this study, the mcdigl ptcryg(‘)id Tuslc}:i
originated  from the ptclrygmd process ‘rt::)d B
lisphenoid and the pterygoid fossa_and IPSL‘ 459
ik dial face of the angular process sm: L
b l1998) in rabbit and Miller et. al, .(l) t) ;
R According to Tarnbull (1970) in cu.ml
:)':'?giggtgc.d from the lower edge of the infratempo
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fossa ar Y superl i

b ,I ‘1:1 the supe llluvi.xl layer divided into anterior and
N‘“ |f p'm(mn‘ mserted into the of posterior edge
dseending ramus and angular process,

,m\;‘:m:: l:ln:f“s??" (I_‘)‘)S) in rabbit, the lateral

o hc:u]q “po.\(‘:d‘ ol (wu' heads superior and
i, m“‘] '.“.crw (_):;gmu(cd lmn} the alisphenoid,
St i ’ g.:(l)t bones, and inserted in a small
b ek m‘uicic,.)](( ln\‘v the condyle on the medial
e “,l(nll:c)‘f oid process. It had a characteristic
by ol (1508 ;nt\whlch was neglacable as stasted
sl mnm;\- i uc o the movement of the jaw
S ;w(im; .Ort,;ll 1§)n process need only the powerfull
et e Ilcmporalls against upper jaw with
S 1¢ masseter and medial pterygoid, in

: 0 n'u powerfull molars in cutting process, but
(]?l\\: results disagreement with turnbull (1970) ~ir; cat
\\.h!ch l“L‘COl'dCd that, the lateral pterygoid ?
divided into two portion, fleshy portion ¢ YS, R
tendenous one, "
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In this study, the digastric muscle wae
shape muscle, end with a tendon, it ar()f’ 4 Spindj,
oceipital bone and inserted into mandibular‘:’ from the
the lower jaw, (Baisden et. al, 1985 Y;‘Dhsix at
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caudal to the bulla tympanica and inserted iy, utfi g
of mandibular these finding similar to t“rnbu“‘t bog
in cat. Miller et. al., (1996) in the dog addeq E]i%(])
originated from the paraoccipital process ang at, it
into the mandible body. NSerteq
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