Int. J. Morphol.,
34(3)909-917, 2016.

Macroanatomy of the Bones of Thoracic Limb
of an Asian Elephant Elephas maximuy

Macroanatomia de los Huesos del Miembro Toracico de un Elefante AsiaticoEléphas maximuy

A. S. M. Lutful Ahasan’; Md. Abul QuasenT; Mohammad Lutfur Rahman™;
Rubyath Binte Hasari; A. S. M. Golam Kibria” & Subrata Kumar Shil”

AHASAN, A. M. S. L.; QUASEM, M. A.; RAHMAN, M. L.; HASAN, R. B.; KIBRIA, A. S. M. G. & SHIL, S. K. Macroanatomy
of the bones of thoracic limb of an Asian Eleph&iephas maximygsint. J. Morphol., 34(3p09-917, 2016.

SUMMARYY: Bones of forelimb were studied from a prepared skeleton of an adult female Asian elEpdmEiray maximysn
Anatomy Museum of Chittagong Veterinary and Animal Sciences University to understand the morphological form and struore of As
elephant forelimb. The angle was approximately 123° between caudal border of scapula and caudal border of humerus. imscapula,
and bones of the antebrachium (particularly the ulna) were massive bones. The bones of manus were the short and réla@tiectipssahl
border of scapula extended from the level of proximal extremity of first rib to the middle é¥fribe\éentral angle of scapula articulated
with humerus by elongated shaped glenoid caegyitas glenoidalisof scapula and head of humeroagut humeii The major tubercle
(tuberculum majusof humerus was situated laterally to the head, which had smaller cranial part with large caudal part and extended cranially
to the head. The crest of minor tubertldérculum mindswvas present as the rough line on the mediocaudal surface of humerus that ends in
a slight depressed or elevated area, known as teres major tubéubsitygitas teres majprThe lateral supracondyler crestigta supra
condylaris laterali$ at the caudal surface of the shaft limit the musculo-spiral groove in body of humerus. The radius and ulna are twin bones
of forearm and the attachment between ulna and radius occurs in such a way, the radius articulates craniomedially with ttiee ulna
proximal part. But the shaft spirals laterally over the cranial surface of the ulna to articulate distally with the metiafl thepelna. There
were 8 carpal bones, 5 metacarpal bones and 5 digits. The comparative size of the proximal and distal raw of carpaluinaesaneat
> radial > intermediate > accessory carpal and IV > Ill > I > | respectively. The gradual lengths of the metacarpal btihedWerk >
V > |. Digits | and V were vertical and digit II, Ill and IV were horizontal.
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INTRODUCTION

The elephant under the order of Proboscidea is a nanest humans and can remain standing for long periods with
ruminant herbivore, belonging to the family with two livingthe support of bones and limbs. Both in structure and in
genera and species of elephariigphas maximysof kinematic patterns (Muybridge, 1899; Howell, 1944;
Southern Asia and Loxodonta africana, of Africa (Nowakizambaryan & Hardin, 1974; Hildebrand & Hurley, 1985;
1999). Their habitat, primarily the tropical forests an¢Hutchinsoret al, 2003; Weissengruber & Forstenpointner,
grasslands (Keele & Lewis, 2005) favored for their die2004; Weissengrubeat al, 2006) the limbs of elephants
(especially leaves and grass) but slow digestion due to fasteal many peculiarities. A column-shaped, extended limb
ingesta passage rates (Claessal, 2003) although the integrates all structures of the locomotor apparatus (Howell;
digestion abilities of elephants resembles that of horses. Gambaryan & Hardin). Maximum body weight is supported

by the larger forelimbs (60 %) (Alexandgtral, 1979), the

The elephant appendicular skeleton; the fore and himdnd limbs are also well-matched to weight bearing
limbs are arranged in an almost vertical position under tif@/eissengruber & Forstenpointner). The shoulder, elbow
body, similar to a pillar or leg of a table rather than being iand wrist joints of elephant are stacked one above the other
the angular position seen in many other quadruped mammgsold up its heavy bulk similar to an architectural column;
to support great weight. Although elephants can walk, rithe downward scapula is in line with the stout humerus and
and swim, they do not trot, canter, gallop and jump. Elephamha. The reduced radius facilitate ulna to carry most of the
can move slowly to quite fast, and elephants can out rweight.
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Like human foot, the carpals/tarsals and metapodialmgulates (Mariappa, 1986). There is a prepollux reaching from
are set to form an arch, and the comprehensive and condlsecarpal bone | to the pad, medial of the midline and probably
anatomical data on toes with their structures are still needstabilizing the carpus over the digital cushion. There is specific
more study. The foot pad gives an analogous cushions cospreading of digits that direct to floor with their apices in an
parable with the foot/heel pads in humans (Tietze, 1921). Thblique inclined manner but the digit one D-1 and D-5 stand
short and robust metacarpals with phalanges make cushiosteep (Virchow, 1910) that is also applicable for the hind foot.
their forefoot having a pad of fat and skin. So, there is ve§o the aim of this study was to elucidate the gross anatomical
little abduction of five metacarpal bones from the carpus thatitline of forelimb bones of Asian elephant and to contribute
makes their position and articulation is different from othen the field of radiological and forensic studies.

Table I. Measurement data on various features/ forms and structures of Asian Elephant forelimb bones.

Forelimb Measurement of various forelimb bones features/ forms and structures Unit Total weight
bones (cm) (Kg)
Scapula 34
Maximum length (Margo dorsalis to cavitas glenoidalis) 56
Maximum width from cranial border to caudal angle at costal surface 40
Length of caudal border of scapula 36
Length of dorsal border of scapula 54
Length of cranial border of scapula 59
Length of cavitas glenoidalis 14
Width of cavitas glenoidalis 8
Depth of fossa supraspinata 9
Depth of fossa infraspinata 11
Depth of fossa subscapularis 4
Angle of scapula and humerus 55
Humerus 5.4
Circumference of proximal end of humerus 60
Circumference of distal end of humerus 54
Circumference at mid of diaphysis of humerus 28
Circumference at neck ofhumerus at its proximal part 47
Circumference at neck of humerus at its distal part 53
Length of proximal articular surface of humerus 15
Width of proximal articular surface of humerus 11
Length of distal articular surface of humerus 16
Width of distal articular surface of humerus 12
Total length of humerus 71
Radius 0.9
Total length 55
Circumference at proximal end 21
Width at neck at proximal end 13
Circumference at distal end 32
Width at neck at distal end 23
Circumference at the mid of the shaft 14.5
Ulna 34
Total length of Ulna 64
Circumference of proximal end of ulna 53
Circumference of distal end of ulna 35
Length of Olecranon 11
Circumference at distal end of olecranon 42
Length of articular surface at distal end 16
Width of articular surface at distal end 7.5
Length of articular surface at proximal end 9
Width of articular surface at proximal end 16.5
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MATERIAL AND METHOD RESULTS AND DISCUSSION

The forelimb bones of an adult female Asian elephant To maintain the heavy weight of body, there is a ver-
(Elephas maximgsvere examined from a prepared skeletotical architectwal column like stalked made by the joining of
placed in Anatomy Museum of Chittagong Veterinary andlephant’s shoulder, elbow and wrist (Grzimek, 1987). Broad
Animal Sciences University. This elephant died due tscapula articulates with the humerus with an angle of 123° to
dystocia and the bones were collected from the deep butiglar the body weight (Fig. 1). The ulna associates with the
with aseptic measure from Dulahazra Bangabandhu Safeadius for carrying most of the body weight of elephant. The
Park, Cox’s Bazar, Bangladesh. The bones were collecte@tacarpal and phalanges are short and robust. Measurement
in a sequential manner, processed by removing the mud withta on various features/ forms and structures of forelimb
brush and washed under running tap water, followed lpnes of Asian elephant are illustrated in Table I.
dipping in detergent water for 2 hours. After removing the
dirt, it was dried in sunlight for seven days. Whole processir®capula (Figs. 2-4). The scapula is a triangular flat bone
was done carefully to keep anatomical feature unaffectegituated in cranio-lateral aspect of the thorax with relatively
To get the anatomical parameter different views of each bowéler at the dorsal end and narrow at the ventral end. It was
were observed. For gross biometric study, length, width astbpe slightly that help to adapt to the form of the thoracic
circumference were measured by using metallic scale aliib laterally. The scapula of Asian elephant in the present
were recorded in centimeter. Weight was measured usingtady has been represented three margins, three angles and
scientific balance. Angle between caudal margin of scapulao surfaces which were found to be similar to those of the
and caudal margin of humerus was determined byhmrse (Sissort al, 1975), cattle (McLeoét al, 1958),
protractor placed on an angle of trigon drawn on a whiheep (Sissomt al), lion (Nzalaket al, 2010) and dog
paper by using the exact measurement of the length of céMtiller et al, 1964). Its dorsal margin extends from the level
dal margin of scapula (33 cm), length of caudal margin @f proximal extremity of first rib to the middle of the 6th
humerus (55 cm) and the distance between the caudal angte Scapular cartilage was found was present but was lost
of scapula to the distal end of humerus (78 cm). during the collection of specimen. A slight angular
prominence ifhargo dorsali$ is formed at the level of
scapular spine which divides the dorsal margin into very

Fig. 2. Lateral aspect of right scapula. 1= Cranial angig(lus
cranialis), 2= Caudal Angle Angulus caudalis 3= Processus
suprahamatus, 4= Processus hamatus, 5= Ventral ahudeil(s
\ ool ventralis), 6= Margo dorsalis, 7= Infraspinous fosdeo$sa
Fig. 1. Angle between caudal margin of scapula and humerdefraspinatg, 8= Supraspinous fossadssa supraspinaja9= Mus-
(Brachium). cular ridge, 10= Glenoid notch, 11= Spina scapBaeular sping
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into a smaller, smooth and elongated supraspinous flossa (supraspinajaand

a larger concave infraspinous fosgas$a infraspinathaccompanies the most of

the triangle. Here a distal continuation of the scapular spine namely acromion process
or processus hamatus as like as cattle (Mcletaal.; Sissoret al), which was

thick, pointed and was not over hanged to the glenoid notch. However, the acromion
was over hanged to the glenoid notch in human (Williams, 1980), Lion (Naialak

al.) and African elephant (Smuts & Bezuidenhout). At the level of scapular collar
(collum scapulag the scapular notch is formed by the cranial margin namely inci-
sura scapulae. The prominent supraglenoid tubdutierculum supraglenoidalis

in the present observation is projected cranially and distal to the incisura scapulae
which was similar and dissimilar with horse and cattle respectively (Sessbh

Two muscular ridges in the infraspinous fodsaga infraspinatpare fanned out

from the ventral angle.

Fig. 3. Medial aspect of right scap_ula. 1=Medial (costal) surface of scapulain the present study, the deep subscapular
zgi‘:;g;;::ggg':ugnuz?:gﬂﬁ)gii'ujg'eml fossa (os_sa subscapulapdike horse and human (Sis;enal.) is divifjed into a
(Tuberculum éupraglenoidaljszl: ?arger triangular caudal fossa _and a smaller cram_al fossa _vvhlc_h.prowdes an
Cranial and caudal subscapular foss@ttachment for the subscapularis muscle. The cranial fossa is originated due to
(Fossa subscapularjsand 5= Facies Presence of a raised column in subscapular fossa and it is convex towards cranial
serrata. margin. Representation of facies serrata is more or less rough. The supraglenoid
tuberosity ¢€avitas glenoidalishas the coracoid process which is represented by a

caudal ridge.

Ventral angle of scapula Ventral angle of scapula articulated with humerus by
glenoid cavity of scapula and head of humerus. The elongated shaped glenoid cavity
(cavitas glenoidalisis in cranio-caudal direction and concavity of glenoid cavity

is divided into a large medial and a small lateral articular surface by a sagittal line
which was similar with African elephant (Smuts & Bezuidenhout).

Humerus (Figs. 5-7) . Humerus is important bones in the appendicular skeleton to
bear whole body weight of elephant. The robust bone of humerus was a long bone
which possesses a longest and heaviest in size and girth than the others bones of
the fore limb. It situated obliquely downward and backward; forms shoulder joint
above with the scapula and elbow joint below with the radius and ulna. It composed
of a shaft (diaphysis), the corpus humeri and enlarged two extremities, proximal
and distal epiphyses.

Fig. 4. Ventral angle of scapula. 1= he proximal extremity of the humerus A head ¢aput hume, neck €ollum
Cavitas glenoidalisGlenoid cavityand humer) and two tubercles (major and minor) represent the proximal extremity.
2= Muscular ridge. The rounded head is situated in the caudo-medial portion of the extremity which is
directed in cranio-caudal plane. The slightly constricted neck separates the head
and shaft indistinctly. The major tuberctal{erculum majusis situated laterally
shorter cranial part towards theto the head, which has smaller cranial part with large caudal part and extends cranially
cranial anglegngulus cranialisand to the head. Minor tubercléuperculum minys is located medially, distal to the
a longer rounder caudal part towardsnedial margin of the head. The sulcus intertubercularis is situated medial to the
the caudal angleafgulus caudalls  cranial extremity of minor tubercle and lateral to the cranial part of major tubercle.
But in African elephant, cranial part For attachment of infraspinous musdac{es musculi infraspingti there is an
of dorsal margin is somewhat longeroval area found lateral to major tubercle.
(Smuts & Bezuidenhout, 1993).
The body of the humerus, Corpus humeri The crest of major tubercler{sta
Lateral surface of scapula. The tuberculi majorig is found cranially which is a prominent structure and vanish
prominent scapular spinesgfina towards the middle of shaft. The rough line on the mediocaudal surface represents
scapulag divides the lateral surface the crest of minor tuberclerfsta tuberculi minoriy This line ends in a slight
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Fig. 6. Caudal aspect of left

humerus. 1= Head of
humerus Caput humerus
2= Neck of humerusJollum
humer), 3= Major tubercle
(Tuberculum majus 4=
Supracondylar crestCfista
supracondylaris lateralis
5= Olecranon fossa-ssa
olecrani), 6= Lateral
epicondyle Epicondylus
laterialis), 7= Medial
epicondyle Epicondylus
medilaris), 8= Medial
condyle Condylus medialjs
and 9= TrochleaTfochlea
humer).

maximus. Int. J. Morphol.

Fig. 5. Proximal end of
humerus. 1= Head of
humerus Caput

humer), 2= Neck of

humerus  Collum

humer), 3= Major

tubercle Tuberculum

majug and 4= Sulcus
intertubercularis.

Fig. 7. Craniolateral view of left
humerus. 1= Musculospiral groove
(Sulcus musculi brachialis2= Ra-
dial fossa Fossa radialig, 3=
Deltoid tuberosity Tuberositas
deltoideg, 4= Supracondylar crest
(Crista supra condylaris lateraljs
5= Lateral epicondyleHpicondylus
laterialis), 6= Lateral condyle
(Condylus lateriali¥, 7= Medial
condyle Condylus medialjsand 8=
Tuberositas teres majdigres major
tuberosity.

, 34(3p09-917, 2016.

rounded area, known as teres major tuberogityefositas
teres majoy which is either a slightly elevated or depressed
area. The nutrition foramen of shaft in the study is located
distally to it, usually located in the caudal which was simi-
lar to sheep (Sissat al) and dissimilar to cattle (McLeod

et al), where the nutrient foramen was located at distal third
of the lateral surface of humerus. In the body of humerus,
each of the tubercles presents ridges for muscular attachment.
In the proximal third of the shaft, represents the prominent
deltoid tuberosityt(berositas deltoiddawhich is actually

an indistinct rough elongated area which was dissimilar with
cattle (Sissoret al) and sheep (Sissat al). The deeper
musculospiral groove is present in the lateral portion of the
shaft. This was in agreement with the reports of Siddigui
al. (2008) in Black Bengal goat.

The distal extremity of humerus, Condylus humeri A
sagittal groove divides the trochlea into a smaller medial
portion and a larger lateral portion. The massive size of la-
teral epicondyledpicondylus lateralislies just above the
condyle which accommodate a number of foramina. The
musculospiral groove is limited by the lateral supracondyler
crest €rista supracondylaris lateraljsat the caudal surface

of the shaft. The olecranon fos$assa olecrarnibounded

by two epicondyles caudally which has gain shallow fossa
which was similar in Black Bengal goat (Siddiaatial).

The medial epicondylespicondylus medial)ss very small

than the lateral one and located caudoproximally to this
condyle. The radial fossdogsa radiali is on the cranial
aspect and much concave laterally which was agreement of
in cattle (Sissoret al) and in dog these two fossa often
communicate each other through a large supratrochlear fo-
ramen (Milleret al., 1964).

Radius and Ulna(Fig. 8). Twin bones of forearm of skeleton
are radius and ulna which are faintly curved. Two bones
formed elbow joint with the humerus above and carpal joint
with the carpal bones below. The attachment between ulna
and radius occurs in such a way, the radius articulates
craniomedially with the ulna in the proximal part. But the
shaft spirals laterally over the cranial surface of the ulna to
articulate distally with the medial aspect of the ulna.

Radius. The radius gets two attachments proximally, one
with the humerus and another with ulnar medial surface. It
articulates with the carpal bones distally. Radius has two
extremities (proximal and distal) and an intervening shaft
or body. The proximal extremity is smaller and the distal
extremity is larger and expanded. The radius is curved in a
lateral direction along its longitudinal axis. In the proximal
surface of the head of the radius, fovea capitis radii, a trian-
gular articular surface is present for articulation with
humerus. The neck, collum radii, is the constricted segment
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directly below the head. The neck presents an irregular surface for attachment with
ulnain its caudal part. At cranial surface of the upper part, radial tubetalséyasitas

radii) is rough for muscular attachment. Rough and irregular neck is situated caudally
for attachment to the ulna. The shafirpus radi) is bilaterally compressed. Medially

the shaft is concave and rough but lateral convex surface had a blur appearance of
longitudinal ridge. The ridge is started from the cranial margin. Near the distal
epiphysis, the caudal surface of the shaft increases in width. The distal extremity is
irregularly triangular with the base directed caudally and this is the largest part of
this bone. A number of foramina occurred in this portion. An oval articulation surface
for ulnar attachment is found distally to the epiphysis. Processsus styloideus radii is
represented by 2 rough convexities, separated from each other by a sight depression.

Ulna.The ulna is larger and longer than the radius having two extremities along with
a body for descriptive purposes. Proximally, the olecranon is reached beyond the
radius. The tuber olecrani was massive, especially caudolaterally. A broad arched
dorsal surface of the olecranon process narrowed towards anconeus process
(proccessus anconéud here were a number of foramina in the dorsal surface of the
olecranon. Below the tuber olecrani the bone compressed bilaterally and this forms
a narrow caudal margin of the shaft. Trochlear notetidura trochleari$ faces
cranially with its wider proximal part. The trochlear notch is continued distally by
the medial and lateral portions of the coronoid processes to form a concave surface
for articulation. The proximally placed anconeus process is wide and rounded in
shape.

Cranially the shaft; corpus ulnae is flattened, proximally it is triangular shape
Fig. 8. Right radius-ulna. 1= Caput and _distal_ly it sclaems.almost. square in ;hape. The crania! surface qfulna_is roughened
radii, 2= Neck Collum radi), 3= Ra- 10 aid articulation with radius extending from the proximal end in a distomedial
dial tuberosity Tuberositas rad), 4= direction. Proximally, a deep concave area; incisura radialis is present and an articu-
Fove_a capitis r_gdii, 5= Processuslar surface above it along the cranial surfaces of the coronoid processes. Lateral
styloideus radii, 6= Processsussyrface of the shaft is straight cranial margin and caudal margin is slightly sloped
coronoideus lateralis, 7= P[0‘3‘3553“5and narrowed down from the olecranon towards the shaft. The medial surface
coronoideus medialis, 8= Tuber onin 65 distally for rough area for the radius that widens towards the epiphysis. A
olecrani, 9= Processsus anconeus, 10 .~ . S . . L .

) . _ longitudinal vascular groove is visible, which creates a bifurcation in the distal quarter.
Incisura trochlearis, 11= Processsus_~ < . . . . - .
styloideus ulnae, 12= Shaf€érpus An wregular oval area was seen in the distal extremity of ulna for artlcula_tlon W|th_
radii) and 13= ShaftQorpus ulnag the rqdlus. The uI.n_ar carpal bone an.d the accessory carpal bqne also articulate with
the distal extremities of ulna. Styloid procepsoesssus styloideus ulhaeas
caudally under the epiphyseal line and got a shape of lateral prominence. Numerous
foramina were present in the surface of the bone in this region.

In the Asian elephant of the present observation, the ulna extend up to the
distal extremity of the radius, which was in agreement with the cattle (Matteod
al.), sheep (Sissoet al) and disagreement with the horse (Sissioal), where the
ulna was fused at the proximal third of the radius. The styloid process was observed
similar to African elephant (Smuts & Bezuidenhout), cattle (Sissal), which
were however absent in horse (Baumel & Getty). In the Asian and African elephant,
the interosseous space was not present which was dissimilar observations were noted
in cattle (Sissoret al), in sheep (Sissoet al) and there was only one proximal
interosseous space was noted in the horse (Sissdin

Fig. 9. Manus. 1= Radial carpal, 2= Intermediate carpal, 3= Ulnar carpal, 4= Accessary carpal,
5= Carpal I, 6= Carpal Ill, 7= Carpal 1V, 8= Metacarpal |, 9= Metacarpal I, 10= Metacarpal
Ill, 11= Metacarpal 1V, 12= Metacarpal V, 13= Proximal Phalanges of digits |-V and 14=
Middle Phanlanges of digits II-1V.
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Manus (Fig. 9).Carpal Boneslin the present study, the carpalonly the large metacarpal bone was present which consist of
bones of Asiarelephant were eight in number, which werdll and IV. Other metacarpal bones were absent (Sidaitjui
arranged in two rows, four in the proximal row and four iral.). The small metacarpal bone (metacarpal-v) was present
the distal row. The proximal row consists of the radiain cattle (McLeodet al). This was disagreement in horse,
intermediate, ulnar and accessory carpal bones, on the otiveere three metacarpal bones were present in which the third
hand, the distal row composed of carpal bones I-IV. The reras fully developed and the second and fourth were much
dial carpal was the most flattened bone in the proximal rofused with the third and commonly known as small metacarpal
Proximally the bone was articulates with the radius, distallyr “splint bones”. First and fifth were absent (Sissbal).
with second and third carpal bones and laterally with
intermediate carpal bone. The Intermediate carpal bone wagits. In our study, Asian elephant consists of five digits and
wedge shaped proximally articulate with radius andigit | and V bearded one phalanx and two phalanges
dorsolaterally an oblique continuation of this surface alsespectively. In Asian elephant, digit Il, 1ll and IV consist of
articulate with the ulna and with the ulnar carpal bone. Alswo phalanges but in African elephant digit Il, 1ll and IV
it articulates distally with the third carpal bones. Roughly triarbearded three phalanges in each but digit V consists of two
gular ulnar carpal bone is the largest bone in the proximghalanges (Smuts & Bezuidenhout). Variation in number of
row and it situated on the lateral side. Its palmar side hatialanx may be due to loss of small bones during the time of
large oval articular facet occurs for the articulation witltollection or may be species difference. Also, considerable
accessory carpal bone. Proximally it articulated with ulna amnfusion marks the descriptions of the phalanges. We believe
distally fourth carpal bone. iad a small elongated facet facingthis to be due to the atypical position and possible function of
dorsopalmarly articulated with the fifth metacarpal bone. Thibe distal phalanges of digits 2-4. They do not articulate with
accessory carpal bone articulated with the palmar surfacetbé middle phalanges, are relatively very small and are attached
ulnar carpal and with the ulna. The rest of the non-articuléw the respective nails (GlRgen, 1988). Digits three and four
surfaces were rough and contained numerous small vasculaare larger than the others. Digits | and V were vertical and
foramina. First carpal bone was present in Asian elephant fatigit Il, Ill and IV were horizontal. The functional consequence
limb, but in our study we lost during excavation of the deegf the shape of the manus was that digits II, [ll and IV act like
burial of skeleton. The first carpal bone of the distal row wakree supports of a tripod, in contrast to the more unified
a flattened roughly quadrilateral bone. Its medial surface waslumn of the manus (Milleet al.,, 2008). This was
more or less flattened and rough and the lateral surface whsagreement in cattle (Sissetral) and disagreement in horse
more concave containing numerous nutrient foramina (Smygissoret al) where, only fully developed two digits (Il and
& Bezuidenhout). Second carpal bone was roughly triangulflY) and one digit was found in forelimb respectively. The
bone having a blunt palmar projection. Laterally it articulatedroximal sesamoid bones are found in pairs which articulate
with the third carpal bone, proximally with the medial part ofvith each other, located on the metacarpal-phalangeal
the radial carpal and intermediate carpal. Distally joined witarticulation. A single flattened sesamoid bone is found the same
second metacarpal bone. Square sized third carpadsition on metacarpal I. But, the sesamoid bones was present
communicated proximally with mainly intermediate carpain Asian elephant fore limb as like as African elephant forelimb,
and distally articulated with second and third metacarpal bormit in our study we lost due to small size sesamoid bones
The fourth carpal bone that form the lateral component dfiring excavation of the deep burial of skeleton.
distal row, articulated proximally with ulnar carpal bone and
distally with metacarpal lll, IV and V. The comparative size
of the distal carpal bones were IV >lll > Il > | (from theCONCLUSION
largest to the smallest). This was agreement in horse (Sisson
et al), and disagreement in cattle and sheep, where the
proximal row consist of radial, intermediate, ulnar, and For a concise anatomical knowledge and helping tools
accessory carpal and the distal row were consisted of tha@r radiographic interpretation the above mentioned
due to first carpal bone absent, second and third carpal fusefibrmation regarding forelimb bone of Asian elephant will
to third carpal and fourth one was single (Sissoal). pave the pathway and guide us with a better understanding
of the relevant anatomical parameters. This interpretation
Metatcarpal bones.There were five metacarpal bones lyingcan be put impact directly to other captive elephants to
between the carpal bones and the digits. The relative sizeesthance their veterinary care, and to facilitate
the metacarpal bones were Il > IV > |l > V> | with the lengttcommunication among veterinarians regarding forelimb and
13 cm, 12 cm, 11.5 cm, 10 cm and 7.5 cm respectivelipot disease recognition, disease severity, and treatment
Metacarpal I, II, Il and IV were the most oblique andoptions. This will show new horizon for the veterinary
metacarpal V was the most vertical. In Black Bengal goanatomist for research.
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