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ABSTRACT

The present study describes the general morphology with statistical analysis of the biometrical records
of different parts of the white New Zealand rabbingue inaddition to the muscular massith its main blood
supply Nineteen adult white New Zealand rabbi@gboth sexes are used this study. Fifteemabbit's tongues
are used freshto examineits morphology while different parts measurements taken Wgrnier caliber are
statistically analyzed by SPSS softwareo rabbit's tongues are sectioned and stained with (H&E) and
I NPaavYl yQa dahisiviogdical ndstigatidrasytwo rabbit's tongueare fixed and latex injected
through common carotid artery to examine thextrinsic muscles and arterial blood suppRhe tongue is
composed of Apex, body and root and has two characteristic feature; torus linguae and lyssa. The mean lengths
of entire torgue, Apex, Body, Root, Sulcus linguae, Torus linguae, diygdaenulum linguae are 4.59.44,
3.88 0.27 1.71, 2.17, 0.8and 1.21 cm respectivelifhe mean widths of Apex, body in front of torus, body at
first mandibular molar tooth, root, torus rosaf end, torus at first mandibular molar tooth, and torus at caudal
end are 0.76, 0.86, 1.17, 1,14, 0.45, 0.84 and 0.86 cm respectively. The mean thicknesses of body in front of
torus, body at first mandibular molar tooth, torus, root, lyssa and frenulurguae are 0.26, 0.69, 0.94, 0.23,
0.87, 0. and 0.2 cm respectively. The tongudistinguishedour types of papillaethread likefiliform, dome-
shape fungiform, 2 circumvallate andl4 ¢ 15 foldsfoliate papillae.Tongue haghree extrinsic muscles,
styloglossus, genioglossus and hyoglossus, and the intrinsic muscles run in different directions. The tongue
arterial supply is through the lingual artery of the linguofacial art&he findings are discussed and compared
with those reported byother literature.
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INTRODUCTION

The rabbitis a herbivorus animabelongs to the family Leporidaegrder Lagomorpha ands
phylogeneticallyloser tohumanthan rats and larger in size to facilitate monitoring of physiological parameters
(Graur et al., 1996New Zealand white rabbits are commonly being used for research activities as it is the least
aggressive and have less health problems as compaithdother rabbit breedswith short vital cycles and low
rearing cos{Mapara et al., 2012)

The white New Zealand rabbit (Oryctolagusiiculus) is an adequate model used as an experimental
animal forseveralstudies, including reconstruction after squamous cell carcingkiammoona, 2010and
tongue wound healing following partial resectipvionezawa et al., 2012owever, more data ouasing it as a
model is requiredMaia (2009)

Most of the anatomical andMicroscopcal featuresof rabbit tongue was previously mentioned by
Abumandourand EiBakary(2013)and AL-Mahmodi (2016)

The present study describes the anatomical, histologamad] biometrical features of the tongue of
sexually mature White New Zealand Rabbit (Orycotolagus cuniculus) to aid in providing further details for
researchers in future experimental research.

MATERIALS AND METHODS

Nineteenmature apparent healthy WhitdNew Zealandabbits of both sexes (10 males a@dfemales)
aged 12; 13 weeksweighing3.1 - 3.25 Kg obtained frorraculty of Agriculture Cairo UniEgypt.Rabbits were
slaughtered andrifteen rabbitdongue (8 male & 7 femalesyere used for he geometric data measurements
of length, width, and thicknes$y using Vernier Calibehll measurementsvere statistically analyzegsing the
SPSS statistical software package (version 22.0, SPSS, Inc. Chicago, IL, USA), aidaalethelata are
measures of central tendency (mean, median & mode) as well as measures of dispdRsings, (minimum,
maximum,variance &standard deviatiohaccording to/Armitage et al., 2008) (Dimitrov et al., 2012)

For the arterial supply studywo rabbits (male &emale) were cannulated throughthe common
carotid artery and flushed with normal saline solutidhen fixed by injection with 580 ml of embalming
solution (10% formalin, 2% phenol, and 1% glycerin), followed by immersion in formalin sthetiostored in
a cold room (% C) for 2 days. Subsequently, specimens injected witx latdored with red ROTRIR{®k and
the specimenghen immersed in formalin solution for-8 days in the cold room before manual dissection
(Hildebrand 1968)

For theMicroscopcal studies, wo rabbits (male & female}ongues were immediately dissected out
and sectioned into small pieces. Some of these specimens were fixed in neutral buffer formalin 10% and others
fixed in Bouin'dluid. The blocks dehydrated in grades of ethanol, cleared by xylene and embedded in paraffin
wax. Serial and step serial sections 665 >Y gSNB 206 0 | -higi@dte and stamBdiwitii 2 NB
Hematoxylin and Eosin (H&E)y R/ NR & & Y| y Q &Bantroffard Gadble, 23008) G | A y

The specimens were photographed using Panasonic lumix digital camerseg@pixels The
nomenclature used was adopted according to the Nomina Anatomica Veterinaria (2012)

RESULTS

The tongue(Lingua) (Fid. & 2 of the White New Zealandabbit is pale pinkin color, elongated
flattened with rounded apexand themeanlength is 4.9 cm Chart 1 &Table )1 Theentire tonguehasfour
surfaces (Dorsal, ventral and 2 lateralbl dorsum of the tongue {§ 1/A & 2/A,B) has a shallow lingual sulcus
on the anterior part(Fig.2/B), tongue prominence (torus linguae) on the caudal p@ig.1/A). The ventral
surfaceof the tongue(Figl/B &2/D) is shiny:smoothcompletely filk the floor of the oral cavityhaslyssalike
structure (Figl/B &3/A) on the free part rostral to the lingual attachment to the floor of the oral cavity; the
frenulum linguagFig.1/B &/A). The 2 lateral surfacelsave several premolar teetimpressions (Fig/C).
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The tongueconsists of three parts; the apéthe rostralfree part), the body(the middle partjand the
root (the caudal part)(Fig.2/A)

The tongueroot (Radix linguaes thesmoothcaudalnarrow partof the tonguebeyond torus linguae
(Fig. 1/A& 2/A) andslopes ventrocaudally toward the baseth& epiglottis The root attaches to the epiglottis
through Plica glossoepiglottica (Fig. 28kdto the soft palate byArcus palatoglossug-ig.2/A). The length of
the root is ranged fron®.18cm to 0.38cmwith mean length 0.27 crChart 1 & Table)l the width of the root
is ranged fron0.63cm to 1.54cmwith mean width 1.14 cn(Chart2 & Table 2and the thickness of the root is
ranged from0.62cm to1.05cmwith mean thickness 0.87 c(@hart3 & Table R

The tongue bodyCorpus linguagFig. 2A) has four surfaces; dorsal, ventral and 2 lateral. It has mean
length3.88 cm(Chart 1 & Table 1), the mean width of the body in front of torus linguae and at level of first molar
are 0.86 cm and 1.7 cm respectively (Chart 2 & Table 2), and the mean thickness of same levelcarar@i69
0.93 cm respectively (Chart 3 & Table 3)

Thedorsal surface of theonguebody(Corpus linguag)rig.2/B, Q extended from the beginning of the
sulcus medianus linguae to the caudal end of the lingual prominence; the torus linguae. The sulcus medianus
linguae(Fig. 2/Bextends from the beginninpof the body to the anterior end of the torus linguae in the form of
a shallow dorsal median groowvéth length ranged from 1.61 cm to 1.81 andmean length 1.71 cm (Chart 1
& Table 1). Thiéngual prominence (torus lingue) (Fig1/A & 2/A,B,Q istriangular in slape withnarrow rostral
end and gradually widesposteriorly, its lengthranged from1.80 cm to 2.62 cm with mean lengtt2.17 cm
(Chart 1 & Table 1), thmeanwidth of thetorus linguaeat itsrostralend, level of first molar and at its pterior
end, are0.46 cm, 0.84 cmand 0.86 cm respectivelChart 2 & Table 2and themeanthickness i€9.23 cm
(Chart 3 & Table 3).

The ventral surface othe tongue body(Fig.1/B, 2/D & 3/A has asickle fold of mucous membrane;
frenulum linguaeKig 1/B, & 3/A which extends from the middle of the ventral surface of the body of the tongue
to connect it with the floor of the oral cavity, and this fdkhgth measure€.97cm to 1.33cm with themean
length1.21cm (Chart 1 & Table 1), and the tkitess ofthe frenulum is ranged from 0.@m to 013 cm with
mean thickness 02lcm (Chart 3 & Table 3yhe presence of white colored rod shaped structure characterizes
the ventral surfacetyssa(Fig.1/B & 3/A), Thdyssalength measures 0.77 cm to 0.86 cm with the mean length
0.82cm (Chart 1 & Table 1), and the thickness of the lyssa is ranged felbamDtd 020 cm with mean thickness
0.17 cm (Chart 3 & Table licroscopicallyhe lyssa (Fig. 3/ B &C), is a core aigkeirregular connective tissue
contains white adipose cells and the average thickness of lamina pratptfiee lyssa levak 377 um while the
lamina propria thickness at the dorsal surface of tongue is 68 um (Fig. 3/D).

The apex of the tonguéApex lingiae) (Fig.1/A & 2/A) is he rostral freetip of tongue.It is narrow with
rounded bordersThemeanlength, width, and thickness of the apex of the tongue &&4cm,0.75cm and
0.26¢cm (Chartl, 2 & 3and tablel, 2 & 3 respectively.

The dorsum ofhe tongue(Fig.4/A) hasfour types of lingual papillae. These papillae liform, fungiform,
circumvallate and foliatepapillae.

The filiform papillaeKig 4/D) are thread like papillapresentall overthe dorsum,and lateral walls of the
tongue MicroscopicallyFig. 4/D1) they look like conical cornified projections with wide base and narrow apex,
and covered with cap of keratinized stratified squamous epithelium.

The fungiform papillaeHig 4/E), are smaller in diametefDomelike shape papi#le and aredistributed
amondfiliform papillae onthe anteiior dorsaland lateralparts of tongue.Microscopcally (Fig. 4/E1) they look
mushroom shaped with narrow base and wide apex raised above the tongue surfacdtlbasla connective
tissue corehigher than the level of adjacent fiifm connective tissue core and surface is covered siitatified
squamous epithelium and contains taste buds.

Thecircumvallate papillagFig.4/B) are one round pair presenvn the dorsal surface of the tongue e

junction between body and root. They havesaall elevation from lingual surface, surrounded ayurrow.
Microscopically (Fig 4/B1), it appears steooth dome shape surrounded by narrow furrow afided by
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stratified squamous epitheliurrah in tastebuds in the lateral surface tiie papilla. The connective tissue core
extends inside the papilla.

The foliate papillag¢Fig.4/C) are 14-15foldsclosely packed togethewhichare located on both lateral
parts of thetonguebody, rostral tothe ArcugpalatoglossusMicroscopically (Fig 4/C1), a foliate papilla is formed
from numerous folia separated by furrow. Each folium has a connective tissue core and covered by an epithelium
cap ofstratified squamous epithelium and twepithelial streaksextendsinto the connective tissue core. The
lateral walls of folium areichin taste buds.

The muscles of the tongue (F&.are divided intantrinsicand extrinsicmuscles, thextrinsicmuscles
(Fig. 5/A)re three pairs of the muscles, which are stytmglss, floglossus and genioglosuss. $loglossus is
a large ribborshaped muscle, originatésom the jugular procesdies on the lateral sidsof the tongue, passes
rostroventrallyand expands at the base of the tongue to a wide sheet, themows arl continuesrostrallyto
insert in the tip of tongue TheM. hyoglossusoriginates from thebody of thehyoid bone(basihyoideim),
Thyrohoideum and Ceratohyoideum (Fig. 5/B)is inserted in the root of the tongue, lies medial to thle
stylogossus The M. genioglossusriginates from the medial surface of the mandible just caudal to the
mandibularsymplysis, and passes dorsally and caudally inside the body of the toligsieelated laterallyto
the M. geniohyoictusand M. styloglossusMicroscopically(Fig. 5/C), thentrinsic muscles of the tongue are
skeletal muscles fibetthat run in different directions.

The arterial supply of thevhite New Zealandabbit tongue(Fig. 7)js achieved by théngual artery of
the lingofacial artery.

Fig 1. Photography showing the surfaces of the New Zealand Rabbit tongue (in situ) (A: Dorsal view), (B:
Ventral view). Showing: Apex linguae (AL), Corpus linguae (CL), Torus linguae (TL), Radix Linguae (RL),
Palatum Durum (PD), Frenulum linguae (FL), &ydsa (L).

A. Linguofacialis: The linguofacial artery is a short stout vessel and measures about 0.3 cm. it originates
from the craniomedial aspect of A. carotis externa, it passes obliquely rostroventrally lateral to the caudal border
of M. hyoglossus tere it bifurcates into the lingual and facial arteries.

A. Lingualis: The lingual artery is a long vessel that measures about 3.46 cm. It emanates from the rostral
aspect of the parent trunk opposite to the facial artery. It courses rostrodorsally lestwlee medial surface of
M. styloglossus and the lateral aspect of M. hyoglossus. During its course, it gives off tongue root, sublingual and
deep lingual arteries.

May z June 2017 RJPBCS 8(3) Page N0.2336



2CS
Ng

ISSN: 09758585

A. Radix lingualis: The tongue root artery is a short vessel that measures about Ot4gses from
the dorsal wall of the parent trunk, it passes dorsally to supply the tongue root, hyoid bone, and palatoglossal
fold by 34 fine branches.

Fig.2 Photography of New Zealand rabbit tongues showing lines of measurements for statisticalsasmah:
Dorsal view showing; Apex (X), Body (), Root (R), Tongue entire length (TL), Apex Length (AL), Body length
(BL), Root Lens (RL), and Tongue torus length (TPL). B: Dorsal view showing; Sulucus Linguae length (SLL),
Tongue Apex width (AW), Tongueotly width in front of Torus (BFW)fongue Body Width at first
Mandibular Molar (BMW), Tongue Root Width (RW), Torus width rostral (PRW), Torus Width at first
Mandibular Molar (PMW), and Torus width Caudal end (PCW). C: Dtatsral view showing; Tongue Agx
Thickness (AT), Tongue Body Thickness in front of Torus (BFT), Tongue Body Thickness at first Mandibular
Molar (BMT), and Tongue Root Thickness(RT). D: Ventral view showing: frenulum linguae length (FL),
Frenulum linguae thickness (FT), Lyssa length, @hd Lyssa Thickness (LT).
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Fig 3. Lyssa like structure in the ventral surface of the tongue of the New Zealand rabbit. A: Ventral view of

G2y3dz2S® .Y 139 adlAySR 6-mnn0v YARRES LINI 2F [eaal o
LyssaD: Dorsal surface of tongue. Showing Lyssa (L), Frenulum linguae (FL), Histological section place (HS),
Skeletal muscle fibers (MF), Stratified squamous epithelium (SSE), Lamina propria (LPR) and Adipose tissue

(AT).

A. Sublingualis: The sublingual arterya long thin vessel that measures about 1.7 cm. it detaches from
the ventromedial aspect of the lingual A. It passes obliquely rostroventrally medial to the caudal part of the
genioglossus muscle. Along its course, it gives-dffiBe branches that qply the ventral aspect of the tongue
and the lateral aspect of the genioglossus muscle.

Ramus mylohyoideus: The Mylohyoid branch originates from the ventral surface of the sublingual
artery to supply the sublingual salivary gland and M. mylohyoideus.
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Fig. 4. Papillae of the New Zealand rabbit tongue. A: Dorsal surface of the tongue. B& B1: Circumvallate
papillae. C & C1: Foliate papillae. D & D1: Filiform papillae. E & E1: Fungiform papillae. B1, C1, D1 & E1 are
H&E stained sections (X100)aste buds (Yellow arrows).
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Fig. 5. Muscles of the New Zealand rabbit tongue. A: Photography of Lateral view of tongue showing
extrinsic muscles. B: H&E stained section (X400) showing the Intrinsic skeletal muscles of the tongue running
in different directions. Incisura mandibular IM), M. genioglossus (GG), M. hyoglossus (HG), M. styloglossus

(SG), M. geniohyoideus (GH), M. mylohyoideus (MH), M. digastricus Venter rostralis (RD), Arteria carotis
communis (CC), A. occipitalis (O), A. carotis externa (EC), A. carotis interna (IQud funguofacialis (LF), A.
lingualis (L), A. facialis (F), Basihyoideum (BH), Thyrohyoideum (TH), Ceratohyoideum (CH), Processura
lingualis (PL).
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