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SUMMARY

The morphology of the muscles of the muzzle, nostril, lip and cheek
of the smallest ruminant species in East Africa (dik-dik) is described
for the first time. In addition, those of the domestic goat are also
described in this study.

Three heads of the dik-dik and three of the goat were used for
the study of the myology of the face region.

The results obtained were illustrated by three diagrams, and were
discussed with the available literature in the small, large and wild
ruminants.

INTRODUCTION

Giinther's dik-dik (long-snouted dik-dik) is the smallest, most delicating built of all East
African ruminants (fig. 1). Its shoulder height ranges between 34.5-36.5 cm, while its sacral
height measures 35.5-39 cm. The trunk length, from the point of the shoulder to the anus varies
from 34-37 cm. The weight of the adult animals varies between 3.7 and 4.5 kg. Giinther's
dik-dik or the long-snouted dik-dik is, at present, the object of detailed study with the aim
to introduce this species as a miniature model ruminant for comparative physiological, nutritional
and morphological investigations (HOFMANN, 73). In this study, the musculature of the head
of the Gunther's dik-dik is compared with another small ruminant species, the goat.

MATERIAL and METHODS

This study was carried out on three Giinther's dik-dik, from North Kenya. The animals
were killed, bleed and formalized with 10% formalin solution. The goats used for the comparison
(3) were of the Egyptian native breeds {Balady goats). The origin, insertion, action and the
most important relations were described.

The nomenclature used is that adopted by the Nomina Anatomica Veterinaria (1983) and
the results were supported by 3 figures.
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RESULTS and DISCUSSION

M. CUTANEUS FACIE] (3/12) .

The muscle fibers are located on the ventrolateral portion of the head and the caudal
part of the mandibular space. It blends caudally with M. cutaneus colli, while rostrally the fibers
blend with Mm. -orbicularis oris, buccinator (pars buccalis) and zygomaticus near the angle of
the mouth. The muscle is thickest ventrally and at the mandibular space.

ALl KHIDR and EL-HAGRI’ ('79) mentioned that M. resorius of 'the one-humped camel
is remarkable for its great extent and it seems to represent M. cutaneous faciei of other domes-
tic animals. 6 ;

M. ORBICULARIS ORIS (2,3/4

It is the sphincter muscle of the mouth. Its fibers encircle the mouth opening and lies
between the skin and mucous membrane and according to its site it is divided into marginal
and labial parts. The muscle is thick at the lateral parts of the maxillary lip and at the angle
of the mouth. In dik-dik, the muscle get thinner at the _rostral, elongated part of the maxillary
lip (i.e. under the external nostrils), as well as in the mandibular lip.

In the goat, the muscle is absent from that part of the maxillary Hp between the muzzle.
The M. orbicularis oris closes the oral opening.

The M. orbicularis oris is described by GETTY ('"75) in the sheep and RAMISCH ('78) in
the roe deer as forming a closed circle. In the ox the former author emphasized that the muscle
is absent in the maxillarly lip below the muzzle and this is in agreement with NICKEL, SCHUMMER

and SEIFERLE ('68) and KOCH ('76) in the ox and POHLMEYER and ABDULLA ('86) in the
fallow deer. GETTY ('75) added that the muscle is thickest at the angles of the mouth and
in the lateral portion of the maxillary lip. This description agreed our findings in dik-dik. In
the camel, ALl et al. ('79) reported that the muscle is a well-developed sphincter and that
the muscle fibers in the maxillary lip are interrupted by the median labial fissure.

M. INCISIVUS MAXILLARIS

s an indefinite group of fibers extending from the rostrolateral angle of the premaxilla
to the deep surface of the maxillary lip. The muscle fibers pull the lip towards the premaxilla.

In the faliow deer POHLMEYER. and ABDULLA ('86) mentioned a rostral and a caudal
part to the muscle. However, RAMISCH ('78).in the roe deer described only a rostral part.

M. INCISIVUS MANDIBULARIS

The muscle fibers attach to the dental arch of the body of the mandible and insert in
M. orbicularis oris. The muscle pulls the middle part of the lip towards the mandible.

In the sheep, MAY ('70) described M. incisivus mandibularis as to be extensive laterally
than that of the maxillary lip and to extend to the level of the angle of the mouth. GETTY
('75) mentioned that the muscle is more extensive in the goat than in the ox, while RAMISCH
('78) in the roe deer. restricted the origin' of this ‘muscle to the level of the middle incisors.

M. LEVATOR LABI MAXILLARIS (2,3/7)
M. CANINUS (2,3/8) :
M. DEPRESSOR LABI MAXILLARIS (2,3/9)
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MUSCULATURE OF THE HEAD OF DIK-DIK AND GOAT

These three muscles form together a fan-shaped structure in the dik-dik, however, each
muscle is cord-like. In the goat the three muscles did not form this characteristic fan shape.

In dik-dik the three muscles, each is cord-like, originate together from the facial tuber
and extend rostrally, dorsally and then ventrally to end in the skin of the nostri! and maxillary
lip. The three muscles pass between the two layers of the levator nasolabialis.

The most dorsal muscle is the levator labii maxillaris. It is related at its origin from the
facial tuber to the rostral portion of M. malaris. The muscle fibers run in the rostrodorsal direct-
ion for about 10 mm before they separate from the other two muscles to terminate as a rounded
cord in the skin between the nostrils.

The middle situated muscle (M. caninus) originates from the facial tuber, in common with
the levator labii maxillaris and depressor labii maxillaris. The muscle runs rostrally as a cord
to end in the lateral wall of the nostril.

The M. depressor labii maxillaris is the most ventral of the three muscles taking its origin
from the facial tuber. It is covered at its origin by M. buccinator. The muscie then divides
into two muscular cords which direct rostrally, then ventrally to terminate in the maxillary
lip and the ventral portion of the nostrils.

In the goat, the M. levator labii maxillaris can be ecasly distinguished from the other two
muscles. It is largest and originates, together with the caninus and depressor labii maxillaris,
from the facial tuber and adjacent parts. The muscle has a fusiform belly which ends by a
flat tendon. The tendon runs rostrally to the dorsal part of the muzzle where it unites with
that of the opposite side forming a flat band that passes downwards to the maxillary lip. The
muscle slightly elevates the muzzle (in the goat) and with it the maxillary lip.

The M. caninus of the goat is cord-like and is represented by two muscle fascicles. The
dorsal fascicle is detached from the levator labii maxillaris about 19 mm from its origin, while
the ventral fascicle do this about 25 mm from the origin of the M. depressor labii maxillaris.
The two fascicles, each, ends by a long tendon (about half the length of the muscle). Each
tendon splits into 2-4 very thin tendons which terminate in the lateral wall of the nostrils.
The muscle dilates the external nasal openings.

The M. depressor labii maxillaris of the goat is covered at its common origin by M. malaris.
The muscle, after 13 mm from its origin, divides into two muscle fascicles, each of which ends
by 2-3 thin tendons. The tendons terminate in the maxillary lip and the ventral portion of the
nostril in the form of a network. The muscle retracts the rostral part of the maxillary lip and
the lower part of the nostril.

NICKEL, et al. ('68) in the ox and MAY ('70) in the sheep, reported that M. lavator labii
maxillaris is inserted by a number of tendinous bands to the skin between the nostrils and that
the most dorsal band is the largest and longest. The latter author added that the muscle assists
in everting the lip. GETTY ('75) mentioned that the muscle is very prominant in the sheep
and goat.

The M. caninus of the sheep has only one very thin tendon which inserts in the skin at
the lateral end of the ventral wing of the nostril (MAY, '70). In the ox, the muscle lies between
the two portions of M. levator nasolabialis and terminates by means of 2-3 thin tendons (NICKEL,
et al. '68 and GETTY, '75) and this is in agreement with the results of this study in the goat.
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MAY ('70) did not refere to the division of M. depressor labii maxillaris in the sheep.
GETTY ('75), in ruminants, said that the muscle arises as a strong bundle which soon bifurcates
into two fascicles, which becomes very thin to form a network in the maxillary lip and muzz'e.

This is in agreement with NICKEL, et al. ('75), KOCH ('76) in the ox and with the results of
this study in the goat and dik-dik.

BOAS and PAULLI ('08), AKAJEWSKY ('31) in the domestic mammals as well as POHLMEYER
and ADBULLA ('86) in the fallow deer refered to the three muscles together as M. maxillolabialis
on the base of their common origin. This base was also followed here in dik-dik and goat.
RAMISCH ('78) mentioned in the roe deer that the three muscles could be separated from each
other. MEINERTZ ('S6) described, in the elk, only two separable parts of the M. maxillolabialis.

M. DEPRESSOR LABI MANDIBULARIS (2,3/1)

Is a thin narrow muscle in both dik-dik and goat. It lies along the ventral border of M.
buccinator and originates beneath the masseter from the alveolar border of the molar part
of the mandible. The muscle inserts in the mandibular lip and adjacent skin of the chin arca
(by blending with M. orbicularis oris). The muscle fibers direct rostrally and blend dorsally with
M. buccinator. The muscle depresses and retracts the lower lip. The muscle is related to the
mandibular labial artery and vein, ventral buccal gland and the ventral buccal nerve.

in the sheep, the M. depressor labii mandibularis originates also frém the masseteric fascia
(MAY, '70,. GETTY ('75) and KOCH ('76) in the ox and POHLMEYER and ABDULLA ('86) in
the fallow dear mentioned that the muscle extends from the mandibular lip caudally along the
ventral border of M. buccinator, blending with it inseparably to pass under the rostral portion
of M. masseter. MEINERTZ ('56) in the elk described only one origin to the muscle from the
middle of the molar part of the mandible.

M. MENTALIS

Is a very poorly developed muscle. The fibers extend from each side of the body of the
mandible to end in the skin of the chin. The muscles of both sides meet in a median raphe.
The muscle fibers wrinkel the skin and pull it forward.

M. BUCCINATOR (2,3/5)

Is a long flat strong muscle which forms the major part of the cheek in both dik-dik
and goat. It is divided into a caudal (molar) part which is covered by M. masseter and a rostral
(buccal) part which extends from the rostral border of the masseter to the angle of the mouth.
The muscle originates from the alveolar border of the maxilla and the mandible (from the level
of the angle of the mouth to the ramus). The muscle fibers run in a rostral and slightly ventral
direction to blend with that of the‘ depressor labii mandibularis and with the orbicularis oris
at the angle of the mouth. The action of muscle is to flatten the cheek and push food from
the buccal cavity into the proper cavity of the mouth to retract the angle of the mouth.

NICKEL, et al. {'68) reported that the two parts of M. buccinator are easly separable
and that the muscle fibers of the buccal part run ventrally while that of the molar part run
parallel to the alveolar border. KOCH ('76} said that the angle between the muscle fibers of
the buccal part of M. buccinator in ox feachs 90° while this angle becomes acute between
the muscle fibers of the molar part. In the camel, ALl et al. ('79) said that M. buccinator
constitutes the chief muscle of the cheek region and it consists of superficial and deep portions.
In the elk (MEINERTZ. 'S6) and in the roe deer (RAMISCH, '78) the authors described three
parts to the M. buccinator, supecrficial and deep parts which together form the pars buccalis
and & third middle part constituting the pars molaris.
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M. LEVATOR NASOLABIALIS (2,3/6)

Is a thin extensive muscle with fibers extending from the median plane in the rostroventral
direction. The muscle is difficult to separate from M. frontalis. It is formed of a superficial
and a deep layer in dik-dik and goat. It takes its origin from the rostral part of the frontal
bone as well as from M. frontalis. The superficial layer ends in the lateral part of the nostril
and maxillary lip. The deep layer is relatively thick and passes ventrally and rostrally medial
to Mm. levator and depressor labii maxillaris and M. caninus to terminate on the nasal process
of the incisive bone and the lateral part of the nostril. The muscle raises the maxillary lip
and the lateral part of the nostril. :

In the sheep, MAY ('70) described M. levator nasolabialis without referring to its superficial
and deep divisions. He added also that the muscle produces a wrinkling of the skin over the
nasal bone. In the ox, GETTY ('75) emphasized the division of the muscle into two layers while
dorsal to the M. levator labii maxillaris and M. caninus, the matter which is agreed with NICKEL,
et al. ('68) in the ox, with RAMISCH ('78) in the roe deer and with this study in the dik-dik
and goat. MEINERTZ ('56) in the elk, described M. Nasolateralis profundus which corresponds
to the deep part of M. levator nasolabialis. He described also M. nasolabialis dorsalis which
is not exist in the fallow decr (POHLMEYER and ABDULLA, '86) and in the dik-dik and goat
of this study.

In his atlas, POPESKO ('79) illustrated M. levator nasolabialis of .the goat and sheep as
originating from the frontal and nasal bones by widely separate fibers which direct rostroventrally
towards the nose and the maxillary lip, and this disagrees with our results in the goat. According
to ARNAUTOVIC, ABU-SINEINA and SIANIG ('70) the common levator muscle of the nose and
maxillary lip of the camel corresponds to M. levator labii superioris proprius, M. dilator naris
lateralis and M. depressor labii maxillaris of the ox.

M. ZYGOMATICUS (2,3/2)

The muscle is long and narrow and originates from the lateral surface of the zygomatic
bone by a tendenous attachment (about 12 mm long in dik-dik and 10 mm in goat) ventral
to the lateral canthus of the eye lids. It is relatively thicker at its middle in goat than that
in dik-dik. The muscle extends upon the surface of the masseter (the deep part) and continues
rostrally to end at the angle of the mouth by blending with M. orbicularis oris. The action
of the muscle is to retract the angle of the mouth.

In the ox, GETTY ('75) and KOCH ('76) said that M. zygomaticus originates from the
masseteric fascia and the temporal process of the zygomatic bone. While, in the sheep and
goat, the former author agreed with AL, et al. ('79) in the dromedary and with the results
of this study in the goat and dik-dik. In the roe deer, RAMISCH ('78) mentioned the M. zygoma-
ticus is 10 mm wide and forms a slight ventral convexity during its course rostrally to insert
in the upper lip. Moreover, RAMISCH found that the muscle splits at its insertion into a large
superficial part and a smaller deep part between which M. orbicularis oris lies.
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Fig- (13  Gintheré dik-dik.

Fig. (22  Superficial dissection of the lateral aspect of the face of dik-dik.

Fig. (3%  Superficial dissection of the lateral aspect of the face of the goat.
1 M. depressor labii mandibularis, 2 M. zygomaticus, 3 M. malaris, M. levator buccalis
(3), M. deprassor palpebra inferioris (3", 4 M. orbicularis oris, 5 M. buccinator (buccal
paiti. 6 M. levator nasolabialis. 7 M. levator labii maxillaris, 8 M. caninus, 9 M.

depressor labii maxillaris. 10 M. masscter (superficial part). 10' deep part of 10,
11 M. orbicularis oculi, 12 M. cutaneus faciei, 13 Gl. parotis.

Assiut Vet.Med.L Vol. 19, No. 37, 1987.




2

Fig.




