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The bones of the thoracic and pelvic limb in the laboratory animal , ground 
squirrel , are presented in this paper. While examine the bone structu re of limbs in the 
ground squirrel , a comparative study was made with other laboratory animals, 
particular the rat. The spine of the scapula is very long and distally continues on as 
the hamatus process which bears an articular surface for articulation with the clavicle. 
Arising from the lateral epicondy le on the humerus is a well developed lateral 
epicondyloid crest. The radius and ulna are of equal width, whi le the latter is longer 
due to the size of its olecranon. The thoraci c limb has five digits. Theos coxae bears 
a caudal ventral iliac spine. The ischial arch is rectilinear. The major and minor 
trochanter are at the same level. The tibia is slightly convex. The fibula extends to the 
distal and of the tibia. There are five digits on the pelvic limb. 
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INTRODUCTION 
In the literature there are in formation of bones of rat (Hebel and Stromberg, 1976; 

Hagemann and Schmidt, 1960) and rabbit (Schwarce and Hoffman, 1954.;Barone et al., 
1973). 

As a sequence in the study of organs and organ systems in the ground squirrel , the 
purpose of this paper is a morphological presentation of the bones of the thoracic and 
pelvic limb in this animal is of particular importance in comparative studies of bones in 
laboratory animals . 

MATERIAL AND METHODS 
In our study, 40 bones of ground squirrel were subject to investigation. They were 

prepared by cooking and maceration , while those to be photographed were bleached in 6 % 
hydrogen peroxide. 
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RESULTS AND DISCUSSION 
Bones of the thoracic limb 
SCAPULA (Fig. lA). The caudal (Fig. lA

6
) and dorsal (Fig. lA

5
) borders of the scapula 

form s sharp angle while the dorsal and cranial borders meet to form a blunt angle. The 
spine (Fig.lA

1
) round along the central lateral surface of the scapula and bends caudally, 

particularly its distal segment which continues on as the hamatus process (Fig. l Az), similarly 
to rats (Hebel and Stromberg, 1976). An articular surface lies on the apex of the hamatus 
process which serves to articulate with the clavicle. The distal part of the scapula bears well 
developed coracoid process (Fig. lA

3
). 

Humerus (Fig. l B). As in all mammals (Barone et al., 1973; Hagemann and Schmidt, 1960) 
the proximal end of the humerus in ground squirrel bears a head as well as a greater (Fig. 
l Bz) and lesser tubercle which do not extend proximal to the level of the head (Fig. l BJ 
Both the deltoid tuberosity (Fig.lB

4
) and crest (Fig,lB) are well developed. Very discint 

condyles are located on the distal end of the humerus. A well defined lateral epicondyloid 
crest arises from the lateral epicondyle. 

OSSA ANTEBRACHII (Fig. l C). The radius (Fig. l C 
1
) and ulna (Fig. l C

2
) are almost 

of equal width. The ulna extends distally as far as the radius, while its greater length is 
attributed to the olecranon. The radius has a slight cranial curve. 

OSSA CARPI. The carpus is comprised of two rows of bones. There are two bones 
in the proximal row and four in the distal row. In the rat there are three bones in the proximal 
and 1-4 in the distal row (Hebel and Stromberg, 1976). An inserted bones lies between the 
proximal and distal row at the level of the third and fourth bones. 

OSSA METACARPI AND PHALANGES. The ground squirrel has five metacarpal 
bones of various length, similarly to the rat (Habel and Stromberg. 1976, Barone et al. , 1973). 
The first metacarpal bone is the shortest while the third bone is the longest. This laboratory 
animal also has five digits. The first digit has two phalanges and the others have three. The 
first phalanges of the third, fourth and fifth digits are the most well developed. 

The bones of the pelvic limb 
OS COXAE (Fig.2) As in all mammals, it is comprised of the ileum, pubis and ischium 

(Fig.2
1
,3'

4
) . The wings of the ileum (Fig.2

2
) are set at an angle. The acetabulum (Fig.2

5
) is cut 

into by a deep notch which leads into a deep acetabular fossa. Located on the ileum cranial 
to the acetabulum is a very discint ventral caudal iliac spine as is found in the rabbit 
(Barone et al. , 1973). The obturator foramen (Fig.2

6
) is a very large and the ischial arch 

(Fig.2
8

) is rectilinear. There is one ischiadic tuber (Fig.2
9
). 

OS FEM ORIS (Fig. 3A). The greater trochanter (Fig.3A 
1
) and head (Fig.3Az)are at 

the same level. The head is separated from the body by very distinct neck (Fig.3A) The 
lesser trochanter (Fig.3A

4
) and trochanter tertius (Fig.3A

5
) are the most distinct while acres 

extends from the latter distally towards the central shaft area. Two small sesamoid bones 
(Fig.3A

6
) are located on the dorsal surface of the lateral and medial condyles (Fig.3AJ 

PATELLA is very small and square shaped. 
OSSA CR URIS (Fig.3B). The tibia is slightly convex (Fig.3B). The fibulae (Fig.3B

2
) 

is a very slender and long and extends to the distal and of the tibia. The fibula articulates 
proximally with the tibia. 

OSSA TARSI. Two bones, talus and calcaneus, are located in the proximal row of 
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tarsal bones, similarly to the rabbit (Barone et al. ,1973). In the distal row, there are four 
bones, while a central bone is inserted between the both rows. 

OSSA METATARSI AND PHALANGES . There are five metatarsal bones various 
of lengths. The first bone is the shortest, while the third bone is the longest. Five digits 
exists on the pelvic limb. The first dig it has two phalanges, while the others have three per 
digit. 

FIGURES: 

Figure I. Bones of the thoracic limb in the ground 
squirrel 

A- Scapula, 8 - f-fumerus, C-Ossa antebrachii 
A 

1
- Spina scapulae; A,- Process us hamatus ; A 

3
-

Processus coracoide us, A.,- Margo cranial is , A 
5

-

Margo dorsalis; A ,,- Marg o caudalis , 8
1
- Cap ut 

humeri; 8 ,- Tubercufum 111a1us; 8 ,- Cris ta humeri; 
B,- Tubero-sitas deltoidea , 13

5
- Cody /us lateralis; 136-

Codylus media/is; C,- Radius; C,- Ulna. 

Figure 2. The pelvis in the ground 
squirrel 
I- Os ilium; 2- Ala ossis ilii; 3- Os 
pubis; 4- Os ischii; 5- Acetabulum; 6-
Foramen obturalum; 7- Sacrum; 8-
Arcus ischiadicus; 9-Tuber ischiaducum. 

Figure 3. Bones of the pelvic limb in the 
ground squirrel 
A- Os femoris, B- Ossa cruris. 
A 1- Trochanter maior; A 

2
- capul femoris; 

A 3- Collum femoris; A .J- Trochanter minor; 
A 

5
- Trochanter tertius; A

6
- Ossa sesamoi­

dea Vesalii; B
1
- Tibia; 8

2
- Fibula. 
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CONCLUSION 
As a sequence in the study of organs and organ systems in the ground squirrel, the 

purpose of this paper is a morphological presentation of the bones of the thoracic and 
pelvic limb in this animal is of particular importance in comparative studies of bones in 
laboratory animals. 
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KOCKII HA IlPE)l;HlIOT II 3A)l;HIIOT EKCTPEMIITET HA 
IlEIDTEPCKATA BEPBEPII.QA ( Citellus citellus) 

1 3e.MjooeJ1cKu cjJaKyJ1ii1em, 11080 Ee!!2pao, CP J 
2 BemepuHapeH cjJaKyJ1ii1eU1, 11000 Ee!!2pao, CPJ 

3 BemepuHapeH uHcmumym, 91000 CKoilje, Peuy6J1uKa MaKeOoHuja 

KocK11Te Ha npe):IHHOT 11 3a):IHl10T eKCTpeM11TeT Ha na6opaTopHCKOTO )f(l1BOTHO, 
newTepcKaTa sepsep1111a, ce rrpeTcTaseHH so osoj TPY/:I· )J,o):leKa ce HcnHTysawe crpyKTypaTa 
Ha KOCKl1Te Ha sepsepHl\aTa, 6ewe HanpaseHO KOMrrapaTl1Bl-10 HCTpa)f(yBatbe co /:IPYrH 
na6opaTOp11CKl1 )!(11BOTHl1, oco6eHO co CTaOpl\H. rpe6eHOT Ha JlOITaTKaTa e MHory ):IOJir 11 
rrpO):IOJ])l<yBa Al1CTaJIHO KaKO 113):\aHOK I-Ia xaMaTyCOT WTO e HOcac1 Ha 3fJJ06Ha rrospw11Ha 3a 
3rno6ysathe co Knas11KynaTa. OA cTpaHwrnnoT err11KOHAHJI Ha xyMepycoT rrpOH3JJerysa 
A06po pa3s11eH110T cTpa11w1e11 errttKOHAHJI011):1eH rpe6e11. PaA11ycoT 11 ynHaTa ce co e):IHaKBa 
w11pocmHa, AOAeKa yJTHaTa e ITO):IOJJra 3apa):l11 roJTeM11HaTa Ha csojoT oneKpaHOH. Ilpe):IHHOT 
eKcTpeM11TeT 11Ma neT npcT11. Os coxae e 1-10cac1 Ha KayAaJTHHOT seHTpaJIHO 11nw1eH rpe6eH. 
I1cx11jaJIHl10T JiaK e rrpaBOJil1Hl1CKl1. roneMl10T 11 MaJil10T TpoxaHTep ce Ha 11CTO H11BO. 
T11611.jaTa e MaJIKy KOHBeKCHa. <'f>116ynaTa ce rrpoTera AO ):111CTaJIHHOT Kpaj Ha Tl16ttjaTa. 
I1Ma neT npcTa Ha 3aAHHOT eKCTpeM11TeT. 

KJ1ytt11u a6opo6u: CKailyJ1a, xy.Mepyc, ossa antebrachii, ileJ16uc, cjJe.Myp, ossa cruris, 
upciilu, 6ep6epuu,a. 


