
 

 

 
Agri Articles 

(e-Magazine for Agricultural Articles)  

Volume: 06, Issue: 01 (JAN-FEB, 2026) 
Available online at http://www.agriarticles.com  

Agri Articles, ISSN: 2582-9882 
 

 

Agri Articles ISSN: 2582-9882 Page 1318 

Structure and Function of Animal Bodies 
*
Bhavika Bhati

 
and Sarjana Meena 

Post Graduate Institute of Veterinary Education and Research, Jamdoli, Jaipur, 

302031, Rajasthan University of Veterinary and Animal Sciences, Jobner, Jaipur 
*
Corresponding Author’s email: bhatibhavika2@gmail.com

  

 

eterinary anatomy is often described as the backbone of veterinary science. Before a 

veterinarian can diagnose disease, interpret radiographs, perform surgery, or understand 

pathology, they must first understand the normal structure of the animal body. Unlike human 

anatomy, veterinary anatomy is inherently comparative, because veterinarians work with 

multiple species that differ widely in size, shape, posture, and function. From the swift sprint 

of a dog to the powerful gallop of a horse and the heavy weight-bearing stance of cattle, 

every movement is governed by anatomical design. The study of anatomy reveals how bones, 

muscles, joints, and connective tissues are adapted to meet the functional demands of each 

species. This article explores the comparative anatomy of the musculoskeletal system in 

domestic animals and highlights its relevance to veterinary education and clinical practice. 

Veterinary Anatomy: More Than Just Naming Structures 

Anatomy is not merely the memorization of bones and muscles. It is the study 

of relationships, form, and function. According to Dyce et al. (2017), veterinary anatomy 

provides the structural framework upon which physiology, pathology, surgery, and clinical 

medicine are built. Without a sound anatomical foundation, clinical reasoning becomes 

incomplete. 

Veterinary anatomy is traditionally divided into: 

 Gross anatomy – structures visible to the naked eye 

 Microscopic anatomy (histology) – tissues and cells 

 Developmental anatomy (embryology) – structural changes during development 

 Applied or clinical anatomy – relevance to diagnosis and treatment 

Among these, gross anatomy—especially the musculoskeletal system—forms the first and 

most critical learning experience for veterinary students (König & Liebich, 2020). 

The Musculoskeletal System: Framework of Animal Life 
The musculoskeletal system consists of: 

 Bones forming the skeleton 

 Joints connecting bones 

 Muscles generating movement 

 Tendons and ligaments providing stability 

This system allows animals to stand, walk, run, graze, hunt, escape predators, and interact 

with their environment. Although all domestic mammals share the same basic skeletal plan, 

the size, shape, and orientation of bones and muscles vary greatly depending on lifestyle 

and function (Nickel et al., 2004). 

Evolutionary Basis of Comparative Anatomy 
Comparative veterinary anatomy is rooted in evolution. Animals evolved structural 

modifications to survive in specific ecological niches. These evolutionary pressures shaped 

limb length, joint mobility, muscle mass, and bone strength (Hildebrand & Goslow, 2001). 
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For example: 

 Cursorial animals (runners) like horses evolved long limbs and reduced digits. 

 Carnivores like dogs and cats evolved flexible spines and powerful limb muscles. 

 Herbivores like cattle evolved robust bones to support body weight and prolonged 

standing. 

Understanding these adaptations helps veterinarians interpret why certain species are 

predisposed to specific musculoskeletal disorders (Dyce et al., 2017). 

Anatomy of Carnivores: Dogs and Cats 
Skeletal Adaptations 

Dogs and cats belong to the order Carnivora and show skeletal features adapted for speed, 

agility, and predation. The vertebral column is relatively flexible, particularly in the lumbar 

region, allowing rapid acceleration and directional changes (Miller et al., 2018). 

Key skeletal features include: 

 Reduced or absent clavicle, allowing greater limb mobility 

 Well-developed scapula for muscle attachment 

 Long limb bones for stride length 

Muscular Specialization 

Carnivores possess powerful hindlimb muscles, including the gluteal and hamstring groups, 

which generate propulsion during running and jumping. Forelimb muscles assist in braking, 

turning, and prey capture (Evans & de Lahunta, 2013). Clinically, this anatomy explains why 

injuries such as cranial cruciate ligament rupture are common in dogs, particularly in large 

breeds. Knowledge of stifle joint anatomy is essential for surgical repair (Piermattei et al., 

2006). 

Equine Musculoskeletal Anatomy: Built for Speed and Endurance 
Skeletal Design of the Horse 

The horse is a classic example of extreme anatomical specialization. Over evolutionary time, 

horses evolved from multi-toed ancestors to a single-toed limb, reducing weight and 

increasing running efficiency (Hildebrand & Goslow, 2001). 

Important features include: 

 Elongated metacarpal and metatarsal bones 

 Fusion and reduction of lateral digits 

 Strong suspensory apparatus supporting the fetlock joint 

Muscular System and Locomotion 

Equine muscles are arranged to maximize efficiency. Many distal limb muscles are replaced 

by long tendons, reducing limb weight and energy expenditure during movement (König & 

Liebich, 2020). From a clinical perspective, equine veterinarians rely heavily on anatomical 

knowledge to diagnose lameness, tendon injuries, and joint disorders, which are major causes 

of economic loss in the horse industry (Dyson, 2011). 

Bovine Anatomy: Strength and Stability 
Skeletal Characteristics 

Cattle are heavy animals adapted for grazing and rumination. Their skeletal system 

emphasizes strength rather than speed. Limb bones are thick and strong, and joints are 

relatively stable with limited range of motion (Nickel et al., 2004). 

The vertebral column is designed to support: 

 A large rumen 

 Prolonged standing 

 Slow but continuous movement 

Muscular Arrangement 

Bovine muscles are more involved in postural support than rapid locomotion. Neck and 

shoulder muscles are particularly well developed to support the head during grazing 

(Frandson et al., 2009). 
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Anatomical understanding is crucial in diagnosing lameness in dairy cattle, a major welfare 

and production issue. Subtle changes in posture and gait can indicate joint or hoof pathology 

(Greenough, 2007). 

Comparative Limb Anatomy Across Species 

Although dogs, horses, and cattle all possess forelimbs and hindlimbs, their structure varies 

considerably: 

Feature Dog Horse Cattle 

Digits 5 (functional 4) 1 2 

Limb length Moderate Long Moderate 

Function Speed & agility Endurance running Weight bearing 

These differences are clinically important. For example, a fracture in a horse’s metacarpal 

bone has different biomechanical consequences compared to a similar fracture in a dog (Dyce 

et al., 2017). 

Applied Anatomy in Veterinary Practice 
Role in Diagnostic Imaging 

Radiography, ultrasonography, CT, and MRI all depend on anatomical knowledge. 

Veterinarians must recognize normal anatomical landmarks to identify pathology (Thrall, 

2018). 

One well-known example is the Vertebral Heart Score (VHS) used in dogs to assess cardiac 

enlargement by comparing heart size to vertebral length (Buchanan & Bücheler, 1995). 

Surgical Relevance of Anatomy 

Surgery demands precise anatomical understanding. Incorrect identification of muscles, 

nerves, or blood vessels can lead to serious complications. 

Examples include: 

 Orthopedic surgery in dogs (TPLO, fracture fixation) 

 Tendon repair in horses 

 Cesarean section and rumenotomy in cattle 

Each procedure relies on species-specific anatomical knowledge (Piermattei et al., 2006). 

Teaching Veterinary Anatomy: From Dissection to Digital Tools 

Traditionally, veterinary anatomy has been taught through cadaver dissection, which 

remains invaluable for three-dimensional understanding (König & Liebich, 2020). However, 

modern education increasingly integrates: 

 3D anatomical models 

 Virtual dissection software 

 Advanced imaging 

Despite technological advances, most educators agree that hands-on anatomical 

training remains irreplaceable (Dyce et al., 2017). 

Why Veterinary Anatomy Still Matters 

In an era of molecular diagnostics and advanced imaging, anatomy remains fundamental. It 

connects: 

 Structure with function 

 Evolution with clinical medicine 

 Theory with hands-on practice 

Anatomy teaches students to think spatially, interpret clinical signs, and understand disease 

processes in a logical manner. 

Conclusion 
Veterinary anatomy is the silent language of animal bodies. Every bone, muscle, and joint 

tells a story of evolution, adaptation, and function. By studying comparative musculoskeletal 

anatomy, veterinarians gain insight into how animals move, why they suffer certain injuries, 

and how best to treat them. From the agile dog to the powerful horse and the resilient cow, 

anatomy reveals the remarkable diversity of form shaped by nature. For veterinarians, 
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mastering anatomy is not just an academic requirement—it is a lifelong clinical tool that 

underpins animal health, welfare, and productivity. 
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