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MORPHOLOGY OF BONES IN THE POSTERIOR LIMBS OF RATS IN THE NORM 
 
Abstract. The submitted study was conducted with the purpose to perform a fundamental investigation 
of the issue concerning morphological organization of bones of the posterior limb of a rat, and in 
particular those components participating in the organization of the knee joint. The objective of our 
study was achieved by means of application of morphological methods of sampling and skeletonization.  
In future the information obtained will enable to form morphological base that will be used with the 
purpose to compare the components of the knee joint in normal state and dynamics of their changes in 
the result of experimental opioid effect.  
Key words: morphology, posterior limb, rat. 
 

Introduction. The results contained in the 
article correspond to the plan of scientific studies 
of Danylo Halytskyi Lviv National Medical 
University and are a part of the scientific-research 
work of the Department of Normal Anatomy 
“Structural Organization, Angioarchitectonics and 
Anthropometric Peculiarities of the Organs During 
Intrauterine and Extrauterine Periods of 
Development Under Conditions of Exo- and 
Endopathogenic Factors” (state registration № 
0115U000041) during 2015-2019.  

The subject of the study is topical due to the 
fact that in experimental morphology laboratory 
animals are widely used. Rats are used in 
experiments most frequently [1-4]. There is a 
number of works in which authors describe in 
detail morphological norm of different organs of 
rats both in normal state and in various 
experimental pathological conditions [5-8]. 
Certain authors deal with the issues of the osseous 
system but the posterior limbs of rats have not 
been described sufficiently. Therefore, the 
objective of our study is investigation of structural 
components of the posterior limb of a rat within 
the norm.   

The study is considered to be topical both from 
the view of experimental and morphological 
examinations and practical one as well.    

Materials and methods. The material of the 
study was 15 mature outbred male rats with the 
body weight of 80 g, 4,5 month of age. All the 
animals were kept in vivarium. The work 
concerning the questions of their keeping, care, 

marking and all other manipulations were 
conducted according to the regulations of 
“European Convention for the Protection of 
Vertebrate Animals used for Experimental and 
Other Scientific Purposes” [Strasburg, 1985], 
“General Ethic Principles of Experiments on 
Animals”, approved by the First National Congress 
on Bioethics [Kyiv, 2001], the Law of Ukraine № 
3447 – IV «On Protection of Animals Against 
Cruelty». The Bioethics Board of Danylo Halytskyi 
Lviv National Medical University determined that 
the scientific research conducted corresponds to 
ethical requirements according to the Order of the 
Ministry of Public Health of Ukraine № 231 dated 
01. 11. 2000 (minutes № 10 dated 26.12. 2011), 
(minutes №2 dated 20.02. 2012). Before sampling 
the material the animals were put down by means 
of intraperitoneal introduction of thiopental (in 
the dose 25 mg/1kg). Skeletonized bones of rats 
were used as the material to conduct 
macroanatomical investigation of structural 
components of the posterior limbs. After 
euthanasia the femoral joint was prepared with 
further exarticulation of the posterior limb with 
the skin removed. After all the manipulations the 
posterior limb was boiled down during four hours 
with further careful isolation of the soft tissue 
remains. The bones obtained were treated with 
perhydrol solution, and their photos were taken in 
different projections with the purpose to 
determine anatomical elements of every bone 
involved in the formation of constituents of the 
knee joint. Samples were photographed by means 
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of the digital camera Nicon D 3100. 
Results. In the result of the performed 

investigation on 15 samples of the posterior limbs 
of rats applying a complex of morphological 
methods we have determined a number of 
findings concerning the structural components of 
the knee joint of rats in normal state.  

Discussion. The posterior limb of rats is 
presented by bones dividing into the girdle of the 
pelvic extremity containing two pelvic bones 
which in their turn consist of three bones (iliac, 
ischiadic and pubic), and the bones of the skeleton 
of free pelvic extremity (femoral bone, tibia, fibula 
and bones of the foot) presented in Figure 1.   

 
Figure 1. General structure of bones of the posterior 
rat limb in normal state. 1 – pelvic bone; 2 – femoral 

bone; 3 – tibia; 4 – fibula 
 

The femoral bone is the osseous basis of the 
femoral skeleton. Its external structure 
differentiates proximal and distal epiphysis with 
the body of the femoral bone located between 
them as it is shown in Figure 2. The proximal end 
of the femoral bone contains the head with the 
fossa of the femoral bone head in the center. The 
head of the femoral bone transforms into the 
proximal part of the body by means of the neck of 
the femoral bone. The major and minor 
trochanters are located laterally from the neck 
separated by the trochanteric fossa and inter-
trochanteric crest of the femoral bone. From the 
lateral side in the portion of the upper third of the 
femoral bone there is a massive osseous 
projection serving as apophysis for fixation of the 

major gluteus. Two lines run from the basis of the 
major and minor trochanters of the femoral bone 
into the caudal direction joining into one uneven 
line. On the distal extremity of the femoral bone 
of rats there is medial and lateral processes 
located on the borders of the inter-process fossa.  

 
Figure 2. Structural components of the femoral bone 
of rats in normal state. 1 – head of the femoral bone; 
2 – neck of the femoral bone; 3 – body of the femoral 
bone; 4 – proximal extremity of the femoral bone; 5 – 

distal extremity of the femoral bone 

 
In the cranial direction over the medial and 

lateral processes there are medial and lateral 
supra-processes of the femoral bone. The medial 
and lateral labia located on the dorsal surface of 
the femoral bone are clearly seen as it is 
presented on Figure 3. In the portion of the distal 
extremity of the epiphysis the articular surface of 
the patella is clearly detected which is located on 
the dorsal surface.      

Bones of the rat leg are presented by tibia and 
fibula separated between themselves in the 
portion of the proximal extremity, and they are 
united in the portion of the distal extremity. The 
portion of the proximal epiphysis of the tibia 
contains the medial and lateral processes 
separated by inter-process fossa. This portion of 
the tibia being united with the distal extremity of 
the femoral bone participates in the formation of 
the knee joint of the posterior limb of rats.  

In the portion of the proximal extremity of the 
tibia there is tuberosity of the tibia well outlined, 
and small-size articular surface is located laterally 
from it serving for joining with the articular 
surface of the head located on the cranial 
extremity of the fibula. In the portion of the distal 
extremity the tibia is wide, and the medial bone of 
the tibia is located here.   
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Figure 3. Osseous components of the knee joint of a 

rat in normal state. 1 – distal extremity of the femoral 
bone; 2 – proximal extremity of the tibia 

 
The fibula in comparison with the tibia is rather 

thinner and located from the lateral side. In the 
portion of the proximal extremity there is the 
head of the fibula, and in the portion of the distal 
extremity a small crest passes into the lateral 
bone of the fibula as it is presented in Figure 4.      

 
Figure 4. Bones of the limb of a rat in normal state.  

1 – tibia; 2 – fibula 

 

Conclusion. In the result of our investigation 
we have determined morphology of bones of the 
posterior limb of a rat in normal state. We have 
studied a set of structural components 
participating in the formation of the knee joint of 
a rat in normal state. The bones of the limb of a 
rat are presented by the tibia and fibula separated 
between themselves in the portion of the 
proximal extremity, and they are united in the 
portion of the distal extremity.  The portion of the 
proximal epiphysis of the tibia contains the medial 
and lateral processes separated by inter-process 
fossa. This portion of the tibia   being united with 
the distal extremity of the femoral bone 
participates in the formation of the knee joint of 
the posterior limb of rats.  

Prospects of further studies. The obtained 
data concerning the structure of bones of the 
posterior limb of a rat will be an initial norm for 
comparison of findings obtained in the course of 
experimental studies of this portion. The results 
presented in the study are planned to be further 
used for investigation of changes in bones of the 
posterior limb of rats, and structural components 
of bones in particular, which participate in the 
formation of the knee joint and their 
pathomorphological changes in case of 
experimental opioid effect. 
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