
Ethiopian International Journal of Multidisciplinary Research

pISSN:2349-5707 Volume:13,Issue 6, June -2026 eISSN:2349-5715

https://www.eijmr.org/index.php/eijmr
- 218 -

PHYSIOLOGICAL PROPERTIES OF TOOTH ROOTS

Ziyoviddinov Izzatilla Husniddinovich
Scientific Supervisor: Aliyeva Gavharoy Abdumutalipovna

Department of Physiology and Ph
Second-Year Medical Student, CAMU Internatio

Correspondence Address: 64 Burhoniddin Marg‘inoniy Street,
Fergana 150100, Uzbekistan.

Abstract: The tooth root plays a crucial role in maintaining tooth stability, supporting
masticatory function, and preserving the integrity of surrounding oral tissues. The physiological
properties of tooth roots are determined by their anatomical structure, periodontal attachment,
sensory innervation, and adaptive responses to functional loads. This article reviews the
physiological characteristics of tooth roots, their biological functions, and their significance in
oral health. Particular attention is given to the role of cementum, periodontal ligament,
vascularization, and neural regulation in maintaining normal tooth function. Understanding these
physiological properties is essential for the diagnosis, prevention, and treatment of dental
diseases.
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Introduction

Teeth are essential components of the oral cavity, contributing to mastication, speech,
aesthetics, and overall oral health. While the crown of the tooth is primarily responsible for food
processing and occlusal function, the root serves as the foundation that anchors the tooth within
the alveolar bone. The physiological properties of tooth roots are critical for maintaining tooth
stability and ensuring the proper distribution of functional forces during chewing and other oral
activities.

The tooth root is composed mainly of dentin covered by cementum and is connected to the
alveolar bone through the periodontal ligament. These structures form a dynamic biological
complex that allows teeth to withstand significant mechanical stresses while maintaining their
functional integrity. The root also contains vascular and neural elements that contribute to tissue
nutrition, repair, sensory perception, and adaptation to environmental changes.

The physiological behavior of tooth roots is influenced by various factors, including age,
occlusal forces, systemic health conditions, and local oral factors. The ability of the root and its
supporting tissues to adapt to functional demands is essential for long-term tooth survival.
Disturbances in root physiology may lead to pathological conditions such as root resorption,
periodontal disease, tooth mobility, and eventual tooth loss.

Recent advances in dental research have improved the understanding of root physiology and
its relationship with periodontal health. Modern imaging techniques and histological studies have
provided valuable insights into the biological processes occurring within root tissues and their
supporting structures. Therefore, investigating the physiological properties of tooth roots remains
an important area of study in contemporary dentistry.
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The aim of this article is to analyze the physiological properties of tooth roots, describe their
biological functions, and highlight their importance in maintaining oral health and dental
stability.

Materials and Methods

This article was prepared through a comprehensive review of scientific literature related to
dental anatomy, oral physiology, periodontology, and endodontics. Relevant textbooks, peer-
reviewed journals, and clinical guidelines were analyzed to evaluate the physiological
characteristics of tooth roots. Comparative and descriptive methods were used to summarize and
interpret the collected information.

Results

The analysis revealed that the physiological properties of tooth roots are closely associated
with their structural composition and functional adaptation. The root serves as the primary
anchoring component of the tooth and contributes significantly to the maintenance of oral
function.

One of the most important physiological features of the tooth root is its attachment to the
alveolar bone through the periodontal ligament. This specialized connective tissue contains
collagen fibers, blood vessels, and nerve endings that allow the tooth to withstand and distribute
masticatory forces effectively. The periodontal ligament acts as a shock absorber, preventing
excessive stress from damaging the surrounding bone and dental tissues.

The cementum covering the root surface plays an essential role in maintaining periodontal
attachment. It provides a surface for the insertion of periodontal ligament fibers and contributes
to the repair and regeneration of root tissues. Unlike bone, cementum undergoes continuous
deposition throughout life, helping compensate for physiological tooth wear and maintaining
periodontal stability.

Another significant physiological property is sensory perception. Numerous
mechanoreceptors located within the periodontal ligament provide proprioceptive information
regarding tooth position and occlusal pressure. These sensory mechanisms help regulate chewing
forces and protect teeth from excessive loading. As a result, tooth roots contribute not only to
structural support but also to neuromuscular coordination during mastication.

The vascular supply of the root and surrounding tissues ensures adequate nutrition and
metabolic support. Blood vessels entering through the apical foramen provide oxygen and
nutrients to the pulp and adjacent tissues while facilitating waste removal. Proper vascularization
is essential for tissue repair, immune defense, and maintaining pulpal vitality.

Adaptive remodeling represents another important physiological characteristic of tooth roots.
In response to mechanical stimuli and functional demands, the periodontal ligament and
surrounding alveolar bone undergo continuous remodeling. This process enables teeth to adapt to
changing occlusal conditions and contributes to the success of orthodontic tooth movement.

Discussion

The findings indicate that tooth roots are highly specialized structures that perform multiple
physiological functions beyond simple anchorage. The interaction between cementum,
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periodontal ligament, alveolar bone, and dental pulp creates a biologically active system capable
of responding to functional and environmental challenges.

Previous studies have demonstrated that the periodontal ligament plays a central role in
force transmission and sensory regulation. Its unique structural organization allows efficient
absorption of mechanical stress while maintaining tooth stability. Furthermore, the regenerative
capacity of cementum contributes to the long-term preservation of root integrity.

Age-related changes may affect root physiology by reducing vascularity, cellular activity,
and tissue regenerative potential. Similarly, periodontal diseases and traumatic injuries can
disrupt normal physiological processes, leading to root resorption, attachment loss, and increased
tooth mobility. Therefore, maintaining periodontal health is essential for preserving the
physiological functions of tooth roots.

Recent advances in regenerative dentistry have highlighted the importance of understanding
root physiology for developing new therapeutic approaches. Tissue engineering and regenerative
procedures aim to restore damaged periodontal structures and improve long-term treatment
outcomes.

Conclusion

The tooth root is a vital anatomical and physiological component of the dentition. Its
functions extend beyond mechanical support and include sensory perception, force distribution,
tissue nutrition, and adaptive remodeling. The physiological properties of tooth roots depend on
the coordinated interaction of cementum, periodontal ligament, alveolar bone, and vascular-
neural structures.

The results of this review demonstrate that healthy root physiology is essential for
maintaining tooth stability, efficient mastication, and overall oral health. Alterations in root
physiology may contribute to various dental and periodontal disorders, emphasizing the
importance of preventive care and early intervention.

A comprehensive understanding of the physiological properties of tooth roots can improve
diagnostic accuracy, treatment planning, and the development of advanced regenerative therapies.
Future research should continue to investigate the molecular and cellular mechanisms underlying
root physiology to enhance clinical outcomes in modern dentistry.
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